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K CBEAEHHIO YHTATEJAA

l. Hasnavenne cnpabounnka Sror CMpaBouHIK  HMeeT
ABOAUKOE nasuaveniie, Bo-NEPBBIX, 306Ch MONCHO HABECTH (MOMENTATLHYIO
CNpaBKY: NTO Takoe TaHreNc, KaK BBIYHCNTS npouetir, KaKoBbl (OpMY.ILl
Ai KOphcl KBapaTHOrO ypasmenns m 1. n. Bee onpexedeHisi, NPABING,
dopuyaL 1 Teopems COnpoBoHAaITeA npumepamn. Beloay, rae STO Tpe-
OYETCH, YKaauBaetes, B Kakux CAYHAAX W Kak wago NPHMEHATH TO HAH
filoe npasmno, kakux onaommoctell cAenyer onacaTnest W T. M- .

Bo-umpux, STOT CHPABOMHHE, No 3aMBICTy asTopa, MOT Gl CAyH "
o6ie0CTY NI nocobieM 1A NOBTOPENNA  siemenTapHOI “am'aTi'"t,,
AGHE LA Nepnoro O3NAKOMACHHA € ce npaKTiveckmmit NpPHMEHEHISA :

2. Copanounnk o yueGunk Mucm o TOM, 4TO IO €N G
HUURY MOMCHO yrurnipcA, COCOOMA BH3BATL commenus, OAHAKO, ?"“"m,.o
MHOTONHCIRHHEIM NUCHMAN, NOAABATIOMee GonbmppcTho YiTaTeel yene
MO/LIOBANCE CIPABONIKOM HMENHO AMA sTof wem.

KITL MDJHET.F'HHFIMHIOIIEHlle CCNPABOYHUKY W He DAOJHE wo‘rucﬁr—;}l@g
Xapakrepy stofi kuurn. Ho nocve etomsknx waganui ppax an nomno
OOpA3NO MelnTh ce aspanie. C ApYroit ke cTopoHs, el Meles I::fgmme
Oul K el mwassanme eyueGuikes Wan eyveluoe nocoGues. Taummlmﬁ.y TeM
UEISLIBANG Gul npegcTabienne o6 yueGHike WHKOMLHOro THM3. yaerca ot
nansi cnpum:_uum 110 CHOCMY XApaKTepy cyuiccTEeHHO OT/N
WROALHOrO yyelinka. accos,

B wxoannon yueOnuxe, ocolenno p yueluuke aan C‘“’p'ﬂ:: J;ﬁ";l noj-

?rd!mwm Potn wrpaer [!acc)';x,':elgle: thaktunecknit marcpll;:o 11 PUAIILE
THHEH .10IJIIIL‘LKG.\I:,I' annapary. 0 BCHKOM cayuae Tk l(lln Mamplllﬂl.

Yutigezoen. 3Jneck we weaywyo poan nrpaet (pagTHYEC unolt paa
IT0 ue oawauaer, wro sgech her paceyunennii. HﬂITPD'mBi'.I chopMysILT;
WHTATCAL BCTPETHTCA 1l C NOTHYECKIM hipogom Tofi M HHO! panpimep,
10 9T OLBOAE NPHBOAATCA MWL B OCOGLIX cyuasx. Hliafﬂ‘i}mmﬂ Ha/l0
TIAA0 MOAUCPKIYTh PYKOBOARULYIO WAGID Aamporo paIACAS; I'n:'rﬂilﬂ" nan
NIPCOACICTL 4YHCTBO NEAOBEPHR K Pesyavtary (ckaed, K JIm.:'rxscr. a rae
HOMMACKCULN  wncaami). [ mowuo onycrsrs aoxadaTeIt ) ori-
HEALIR— MNPl peuleniil 5TOro Bonpoca antop pykonoacTsoBAnC
HECKHM onsToM, qeHTaABNARY
3. Kak noavsobatvea cnpapoypnkom «Mod a caysal,
CNPaKa HABOAHTCA € MOMOUIBIO anjannTiore yKasaTea. ocobd peLie:
CCAN MHTATEL He 3HaeT HaRMCHOBAlLIR I'I'D-'!HUJ'!Q, Teﬂp!'.‘,l":ll e
Wi T, 0., K ero yedyram noapobtoe oraapneie. Tau
Havoga cripaky B KaxoM-amG0 opiiom wecre, BU nc:l TepMilliLL.
wile T ovepa
KTO

CCLUIKH Ha Bee Te naparpadil, TAe pasnacieny yroMHHac:
Panckinim undpasn oGosmaveiiu HOMEDa pasgeson, agaﬁc"m,
naparpagos. He npenclperaiite sty coapaynl BeAKO
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‘10 K CBEAEHMIO YHTATENA

ofpamaercs K crpaBOYRHKY He N0 cJAyyaliHoMY NOBOLY, PeKOMEHAYeTcA
«HACKBO3L® MPOYECTh HHTEpecylOWwMi ero paspes.

B 9acTHOCTH, MOJESHO AHUMAMEALHO NPOYECTb HCTOPHYECKHE CBefe-
HHEA, cOmepHaliiecd B KamIoM pasiene. OHH cOCTaBAAKT OpraHHYecKyio
YACTb KHNTH H COAEAICTBYIOT AY4IUEMY NOHHMAHHIO MaTepHana.

Yuratens, KoTopuil GyAeT YuHTBCA no sTof KHHTe, M0MHeH 06paTHTs
ocofioe BHEMaHHE Ha npuyepsl. [lokasaTenncTsa, ONyIleHHbe B CNpasoy-
HHKE, YHTaTelb MOMET BOCMOAMHTB (nNo yueGHHEY) JHGO OAHOBpPEMeHHO
¢ yremues cnpasounuka, auGo nosnuee. Ho uu cnpapounnk, Hi yyeGHHK
He OyayT foctatouHel Ge3 casmocmosmensusix YNpamHeHwil B pewehHu
npumepos 1 aajad. Jlkuam, H3ydaowiM MaTemMaTHKY Oes mpenojasareis,
2BTOp pexomenayer ofpatuthcA K «COOPHHKY 3afaq no sneMeHTapuof
matemamnkes H. [1. Awnromosa, M. §. Bmrogckoro, B. B. Hukutasa
# A, M. Canxnna.

25 pananne newataercA Ge3 cymecToenHux Hamenenuil.
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100
107
109
113
127
131
137
139
149
151
167
163
167
173
179
181
191

1. TABJHUE

§ 10. TaGanua mpocTRX wucen, He npesocxopswnx GUO0

193
197
199
211
223
227
229
233
239
241
251
257
263
269
71
277
281
283
293
ao7
311
313
an
331
337
347
a49
353
369
867
a7a
379
383
389
397
401
409
419
421
431
433
439
443

449
457
461
463
467
479
487
491
499
6503
509
5?]
523
541
647
BET
563
569
571
677
587
593
500
601
GOT
613
GI7
619
Gdl
641
63
647

G659
Gl
G673
[l
GE3
691
701
709
719
747

733
738
743
761
767
761
769
773
187
797
809
L1
821
BI3
827
829
B39
LEE]
857
859
B63
877
781

BBT

029

997
1009
1013
1018
102l

1031
1033
1059
1049
1051
1061
1063
1068
1087
1091
1093
1097
1103
1109
117
1123
1129
1151
1153
1163
171
1181
1187
1193
1201
1213
1217
1223
1229
1231
1237
1249
1259
1277
1279
1283
1289
1
1297
1301
1503
1307
1319

1321
1327
1361
1367
1373
1381
1399
1408
1423
1427
1429
1433
1439
1447
1451
1453
1459
1471
1481
1483
1487
1189
1403
1499
1511
1523
1531
1643
1549
1553
1559
1567
1571
1579
1583
1597
1601
1607
1609
1613
16149

1637
16567
1663
1667
1669
1683
1697
1649
1709
1721
1723
1733
1741
1747
1753
1759
1777
1783
1787
1789
1801
1811
1823
1831
1847
1861
1867
1871
1873
1877
1879
1869
1901
1907
1913
1931
1933
1949
1951
1973
1979
1987
1993

1997
1999
2003
2011
2017
2027
2029
2039
2053
2063
2069
2081
2083
2087
2089
2089
2111
2113
2129
2131
2137
2141
2143
2153
2161
2179
2203
2207
2213
2221
2237
2239
2243
2251
2287
2269
2273
2281
2287
2293
2207
2300
2311

2333
2339
2341
2347
23561
2357
2371
2377
2381
2383
2380
2393
2399
2411
2417
2423
2437
2441
2447
2459
2467
2473
2477
2503
2521
2531
2530
2543
2549
2551
2557
2579
2591
2593
2604
2617
262
2633
2647
2657
2650
2643
267




2677
2683
2687
2689
2693
2699
2707
2711
2713
2719
2729
273
2741
2749
2753
2767
b
2789
2781
2797
2601
2603
2819
2833
2837
2843
28561
2857
2661
2870
88T
2897
2003
2900
2007
2927
2939
2953
2057
2963
2969
2971
2998
a001
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3019
3023
3037
3041
3049
3061
3067
3079
3083
3089
3109
3119
3121
3137
3163
2167
3169
3181
3187
3191
3203
3200
a7
4221
329
3251
3253
3257
3259
4271
3200
3301
3307
3313
3319
3328
Jazm
3331
3343
347
3359
il

§ 10. TABJIMUA NPOCTHIX YHCER

3373
d389
3301
3407
3413
3433
3449
3457
3461
3463
3467
3469
3491
2499
3l
3517
3527
3520
4533
F639
3541
3547
3557
35580
4671
3581
35683
3593
3607
a613
3617
a623
aeal
3637
643
4659
3671
dG73
3677
3601
3697
4701
a7 0%
4719

3727
3733
3739
3761
3T6T
3769
3779
3783
arer
3803
4821
3823
G833
847
3851
3853
d863
3877
a8l
3880
a0o7
ann
3017
anie
a023
3929
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3943
3047
an67
3089
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4003
4007
4013
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4021
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1049
4051
40567
1073
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41093
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4111
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4139
1153
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1217
4219
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1337
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4409
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1151
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4463

4451
4483
4493
4507
4513
4517
4519
4523
4547
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4683
4591
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§ 11. Hexoropuie maremaTuveckue ofo3xavensn

= panno a=h
o ne pasno asab
= npuGan#enno pauno asi
> Gonsme §>2
< MORBILE 3«10
> GombIue WAW panig azbh
< Melbine AN pABNG agh
1 afconoTnoe aHaseHie laj
V— KopeRs A-fi cTenenn “V,—B
1 hakTopuan Bl
||-.yg-D norapuhs npe ocuonan b log8
Ig norapuds aecaTIYHE 1g 100
In norapuds wetypaaenwd (npu ocuopaunm e)
lim npegea
const TIOCTORINAOA EeARuRIA
T cymua
A TPeYrOALHIK NAABC
Z yroa Z ABC
n —
- nyra AB
i MAPEARCALND AB || CD
I MEpREANKY AApHD AB 1L CD
[7:) nomoGio A ABC 0o A DEF
w AANUE oKDY 1 K guaserpy
0 rpagyc
¥ YT 10230357
" oKy NAD
sln ennye sin 30%
co3 KOCRIYE cos %
e Tanrens tg 409
clg KoTaNrens ctg 25°10°
see ceRane sec GO°
cosee nocexanc cozec 90>
aresin ApRCHAYC dresin —I‘-
grccos apREOCIIYE arccos 0
arelg aprTARreNs arcly 0,839]
arcely  apKKoTRWTSNC arcctg 2,198
arcste npKceKanc aresee 2
arccosec APKKOCCHANG are cosec |

§ 12. Merpuyeckan cucrema mep

Mepu gannm

o 1000 smerpon (ar),
1 mmonﬂ:'F’:[]"’&:;:mmﬂpon (dar)=100 canrnmerpon (ca),
Tp (1) garj=10 cauTinueTpoR (ead,
| lel"r;:"’::fp {oa)=10 nuaNIMETPOD. (331),
| cau




§ 14, JATHHCEHA AJGABHT bl

Mepu naomagn
KD, Kinosmerp (k%=1 000 000 ks. merpon (M%),
Kn, metp (4F)=100 kp, geunverpon (du?)=10 000 xa. cantumerpon fcutl,
rextap (2a)=100 ap (a)=10 000 wn, metpon (M%),
ap (a)=100 wn, meTpon (u?),
Mepu oGnema

Ky0, serp ()= 1000 kyb. fgeunerpon (Fu)=1 000 000 kyd, canTumerpon (ca?),
KyG. peuumerp (da?)=1000 kyG. canTumerpon (cal),
ANTP (a)=1 KyO. Acunmerp (du®),
TERTOANTP (24)= ‘100 anrpon (a),
Mepuw seca
Touua (m)= 1000 Kpaorpauson (K2),
uentiep (=100 nn.ﬂarpamnmn {xa),
knaorpasm (k)= 1000 rpammon (2),
Tpanm (2)=1000 smaznrpasson ().

§ 13. Hexotopeie crapsie pycckiue meps

Mepw gannwm

Depera=500 cawenefl= 1500 apuii=23500 yron=1 060,84
=4 a A8 b =7 avymn-lbsi awfua=2, 1345 ,

i 6 ucpl.ukr,nn._?l 12 em,
Bepmok=4,450 cu,

dyr= munmm:u 3048 u,
mnu:ﬂ,ﬁw

MOpCKAR mum- 1852,2 .

Mepu peca
nya=40 dyuton= l 6,380 xa,
dynr=0,40951 xe.

§ 14, JlaTuncknii anpasur

Henatuue | Pywonncnue Haspanne Menatnee | Pywonncuwe | Hassauwe
Gynnn Gy GyKne Gy How
Aa vt a a Nn A a1l
B b BEe 63 0o 0o o
Ce¢ €e {TE] Pp P na
Dd D s Qq Qg KY
Ee & ¢ 3 Rr R 3p
fili Ff s Ss L ac
G g [ E'?;e s (ms) i) Tt 9
Hh J h xa (aw) Uu U w ¥y
I J e " Voo 9r ¥ B3
I o flor () W w 9w | ByGaL-p3
Kk Tk Ka X ¥ T nKe
L Ze 31 Yy Yy nrpex
Mm it m M iz 2z 89T
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ansa Ny mo (un)

Gata EE nen

ramma 0 o0  omukpol i
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ANCHAOI Pp po

Aaeta X o curma
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nambaa Woap nen
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I. APHOMETHKA

& 1. Mpeamer apnpuernn

Apushsemura—sro nayka o uncaax. Haspamie capudmersgas npo-
MEXOAMT OT rpeqecKOro cfosa sapnTtMic (No APYroMY NpoHIHOWeEHHIO
sapumoes), aTo oanauael suncaos, B apndmernixe usywalores n ii-
Wwie ceoficTea  Yneea w npaseaa Buapcaelnii. Boaee rayGokue cBoficTBA
HHCEA BAYMDIOTCH U MEOPUN HUCEA.

§ 2. leawe (narypaabusie) uncaa

Mepotie npeactanaenis o uneae nproGpeTens JOALMI © Re3amamaT
HEX ppesten (oM. § 3). Oun powukan w3 cyera Jmojeil, KHBOTHEX, M0
ROB, pasauuneX nageanit wesoneka o APYrHX mpegmetos. PeaynnTatod
CYETA  BASIOTCH  4HCAA OANN, ABA, TPH I T. A. DTH UNCAA HasLpaAIOTCH
TenepL wamypaavioia, B oapuduerike nx HAsLBAOT TakmKe yeanmn Mnc
AaMI (HAUMEHOBANIE £UEJ0E WICADD JMCET B MaTemaTnke u Gosee WHPO
Kifi emwen; en. 111, 3),

[onstne o narypagsiiom upede ADJAGTCA OARIM N3 npoctefiwi®
nouamii, Ero momuo noscunTs Jumbs Ha npumepax ).

Pan neausx umeen

1,2 3 4 5 ...
npojo/mkactcn GBCKONEHND; 0Nl HASLIBAGTCA HAMYPAALANM pAdoAL.

§ 3. Mpannmuw cuera

Ha pamwmx crynensx passnrin ofiectsa Moau nowrn ne ymen!
cuniurh, Oun pasanuann conoKymHOCTH ABYX H TPeX npeametos; peaad
COBOKYNHOCTL, COjlepianuan Goabuiee YHCEO NpeaMeTon, ofpegnnaadct
B MOHATHI €MHOTO®, 370 Gl elle He cueT, 8 JNLL eF0 53poAsIL.

Bnecaencrony cnocoGioeTs  pasmiuate OIny o1 Apyroil ueGo s
COBOKYNHOCTN  PAIBIBANACL, BOIMNKAN CAOBS AR obosnavemiit nonsaTH
EHeTLIpCs, «MfThH, <UHCCTLS, ACEMbH.

C yenomuennem xodsfictoennoil  gesteabHocTit mopedt nouannﬁlmﬂm’
BecTH cuer B Gogee efwnpmax npeacaax. Mo storo wenopex nosn3®”
BAACA OKPYHRABWLNMI Cr0 ppeaMeTami KOk HICTPYMEHTamMp  cyerdl ot

1) Eowaia (111 5. 1o w. 8.) onpefenns unens (MATYPAALIGE) kax mllont!l:ﬂ";
COCTARNENNOE NI EAHINIL: TAKONO poJA ONPeAesenun Momuo inafiv i no Muori®
BEemny  yaeGuukax. Lo caono swiomecTios (A scoOpaines, win sconoky”
BUCThs 0 T. 1) UTIOAL NE DOHNTHCE CRONE eMHCAOE,
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peaan 3apyGRH Ha N2JAKax ¥ HAa fepembfX, 3ADAILDAJ Y34l I1a Bepen-
Kax, CKAAABBAN KAMEWRN B KYuKH o T. m. 1),

OcoGo BaKHYIO POJL HIPaJ NPHPOAMLIT HHCTPYMEHT Yes0BEKa— ero
naabubl,. STOT HHCTPYMEHT He MOT JAHTEJLHO XPaHuTb PeayjsTaT cuerd,
jo 3aTo Brerfa Gbla HAMHUO W oranvyaica Goabwoil noABmKHOCTEIO, Slakik
nepoodLTHOro YedoBeka Guin Gejen; KecTul BOSMELWLAZN HEQOCTATOK CJOB,
W umcna, A HOTOPHX ee pe OWJ0 Haspaunil, «noKasupajichs Ha
najulax (Me TOMe NPUCEraexM I NOKasy uice] Ha NaaLUAX, Korja ofmac-
HACMCA € UENOBEKOM, HE SHAIOULHM HAMEro A3WKa).

EcrecTeenno, 4TO EUOEL POBINKABIWINE HAIBAHNA eGOJILIINXD YHCET
WacTo CTPOILINCEL Ma ocHone wicAa 10— no koauuecTsy nanbues Ha PyKax;

HEKOTOPLIX HAPOAOB BOINMKAMN TaKie HE3BAHNA WICET N3 OCHOBE
WA 5— N0 KOJHUCCTBY l1a/ibUes Ha ofsoil pyke nau a ocnose uncaa 20—
np KOAHUECTBY NAJBLEB H3 PYKax W Ha worax (cm. § 4).

Ha niepBeX NOPax pacllipedie 3amaca 4HCE1 MPOHCXOANI0 MELIeHHD.
CHauana JUOAH OBAANCAR CUETOM B NpefefiaX HecKOJbKHX NCPBEIX JAecAT-
KoB W Jiilub NO3IEE AOWAN A0 coTHH. Y mmorux mapopon wncan 40 goa-
roe ppems Gbi0 NPEJLJOM CHETA N HA3BAHNUEM HeonpeieJerHo GOJblLOro
womiuecTea. B PYCCKOM S3LIKE CJODO €COPOKOMOM(KAY HMEET CMLICA eMHO=
roHoAKay, BHIPAMENIE CCOPOK COPOKOBY OIHAWAAD B CTAPUHY 4ICAO, Tpe-
pocxoasee BCAHOR BooGpanientie. Tor ke cmuca naeeT CJ10BO «COPOK»
B paae pyccHIX NOCADBUL 1 NOroBopok (en ogun raas, Aa 20POK, He Hajl0
{1 COpUK®, eCICAA COPOK JIeT, Bhiciylena copox pens n Ap.)-

{a caeayiouieil CTYNEHI CHCT jocTHraer Hoporo nNpeaeaa: JeCATID
pecATOB, 1 CO3AICTCA HA3BamEe Ann wicaa 100, Bmecte ¢ Tex ciioso
ccTOp NPUOGPETACT CMEICA HEonpeeaento Gosbworo wicaa *). Takoit cauiea
oHO WneeT, HanpiMep, B 3aragke: cToAT nom HHIOK, HA HEM CTO pusOK
(icanycra). TaKoil 3 CNLICH MOTOM npuoGperaior nocelonateabiio uiic.ia
rpicANa, AecATe THCHH (B CTapuHy STO 4HCAO HAAWBANOCH ETLMAR), M-
Anoit.

§ 4. Jecatwynan cuctema enmcaennn

B cODPEMCHHOM PYCCKOM A3BIKE, 3 Takme B A3WKax APYIHX Hapogom
jaspanit Deex HIKED -".‘1:‘ g mona cocranaioren i3 37 €108, GOo3Ha-
agioutax wead L B 34 & G 7, 8, 9, 10, 11, 19, 13, 14, 15, 16, 17,
1g, 19, 20, 30, 40, 0. €0, 70, 80, 90, 100, 200, 300, 400, 500, GO0,
700, 800, 900, 1000 (wanpuxep, eBATLCOT HoCeMHARUATH TLICHH COMBCOT

y B cpowo oYepeab naspanns stix 37 uncen, Kak npasngo,

B b
;%';(::;onanz- 3 !fﬂso%"';ghn"“m Nepooro gecsria (1, 2, 3, 4, 5, 6, 7,
g, 9) n uncea mrul s {"3"6’&23'%. 18 = poces, na pecats, 30=1py-
ecath, T- & TP i i =Tpucra, 1. e, Tpu cotun). B ochone
e tnDBOO('F“f"““ aeu"mwm;“'c-‘ﬂ 10, 1 noTomy nauwa cHCTENA lialme-
yopattitit HasLIBaACTE cuememod cuwcaenng. Hexmounreasnay

5) Or cosad € ?,?:f;&bn"':,n“"“g:l‘l‘:‘lﬂl‘ﬁrr CHOE HOMAN0 PAIANMHEE YCOREPiLey-

opamiie Bt inercknt <abaks (notiy, DicCkLe cCTM, KuTANCKNE o

T enaiiz, APEUCC o aume ucTpyMent | JIRCACHAAN 110 AOROCH, KYAD %a-

..:I::;:. ceToni). AL Tle schrs i L“JEI‘J..?’““"“‘“““ ¥ MUOFHX Hapogo,

% nnfll:i'i;;?::‘y_uumlmll OHD NPONER o) # cronos caleulatio foTcoaa vawe
cnobo

MT OT chosa calculus, CINOTAIOLIEND <Kanp-
" AIBIREX HO
wek”, g ,wkﬂige;“s " A0 M TO e caceo oawawaer i 40 0 100; cp. uep.
Ha -
cHocKY
BY®




§ 5. PA3BHTHE NOHATHA YHCHA &5

poas, npuHagnexkaman uncay 10, oGnacuseTca TeMm, 4TO HE PYHax ¥ Hac

10 naneues (cat. §

M3 ynoMsHYTOro npaBuaa B pasueiX MSEIKAX HMEOTCA pasaiuibie
HCHONeHIn, 00HACHAIOUINECH HCTOpHYECKMM OCOCCHHOCTAME PasBuTHA
cuera, B pycckom A3biKe COMECTECHHLIM HCK/IOMEHHEM ABJARETCA HiHMEHO-
Banue «copoks (Mpexcae HApaAAy ¢ HuM ynorpeGisJtiocs M CIOBO &METhIpe-
Jeedts), Do HCKJOUEHHE MONCHO NOCTABNTL B CBASL ¢ TeM, wro uneso 40
Wrpano wexorna ocobylo poab, o3davas HeonpeneacHio GOABLIOE KOJMH-
wecrso (oM. § 3) 1),

TIOPKCKUX Asbikax (asepGalimcanckoM, yaOeKCKOM, TYPKMEHCKOM,
K23axcKom, TATAPCKOM, TYPEUKOM WM Jip.) WHCK/iOuenue cOCTABAAIOT Ha-
nMenomanna wincea 20, 30, 40, 50, torma kak naspanns uucea 60, 70,

, 90 oGpasopanp 13 Hammexosauuit pas 6, 7, 8, 9%). B mouroascrom
.F3uike, wWaoGopoT, maumenopauus wucen 20, 30, 40, 50 caeayior aGuiemy
npasiay, a Haumenopauna 60, 70, 80, 90 cocTapanoT HCKJOUEHHE.
Bo dpanuyackom A3mke coXpauiiiich HeaecATHuNLE WAZBANNA uncen 20
n 80, npuuen 80 mmenyercs quatrevingf, T. e. euernipe Apaguatbs. 3geck
Mbl MeEM CCTATOK Apesnero ABAAUATEPHYMHOrO cuicacHns (no uucay najis-
uen Wa pyxax u morax). B saruHckom f3eike Hanmenopamiie wicaa 20
Toie HegecaTwdnoe (viginti), no wmanmenomaune 80 (octoginta) — pecatiy-
Hoe; ono nponaseseno or 8 (oclo). Jaro nanmenopanus uucea 18 u 19
ofpazonane 13 maasannn 20 ¢ momowsio BeMETAnH: 20—2 u 20—1
duodeviginti, undeviginti, 7. e. «apa oT ABAAUATIY, CONHH OT ABAAUATI:).

anmenopanna wncen 200, 300, 400, 500, 600, 700, 800, 900 po Beex

COBPEMEHHBIX A3LIKaX NOCTPOCHE Ha JEcHTHYHON ocHOEe.

§ 5. Passutee nonstus wncna
[pn cuere oteabuLIx NpeAMEToR eaAninila eCTh HauMeHbIiée THCNO;
KeanTh e na JoAN He HYIKHO, a4 4acto W ueban (npH cuere Kamuedl n{m-
Gapaenne K ABYM Kamumn [OJOBHIL TPeTbero jaeT 3 Kamus, a fie 2-—
1
usfpare Ope3NYM B COCTaBE 2+ MEJOBCK HEBO3MOMKHO). OJHAKO AeaNTL
CAUHULY HI JoJl NPRXOANTCH Yike npi rpy0uiX wamepenuns peanuun,
NZnpUMEp npn Hamepennn ganuw warasi | 2 — wara n r. 0. ). [Nostomy

Yae b OTLHICHHBC 3noXH cosfianock nousitie dpofnoeo wucaa (em. 11, 16
u II, 31). B paasueiliuem okazasoch neoGxoaumMuy eue GoJee pactupiTL
TOHATHE  HIICAE;  NOCACAOBATEALHO NOABNJIIC MHCAA  UPPAUOHaIbHNE
(1L, 27), empugumeapssee (111, 3) u womnaexcuoe (111, 28 u 111, 34).

) Caowom ecopoks (unaue, <copduxa:) o apenwefl Pyen nasumpann 6oabuof
MEIIOK, KYAD YRAIAAOANCE Uetibie cofoaise wsypRin

ChoBo sACBHHOCTO® HE NPEfCTANANCT HOKIOYSNNN 13 YNoMANYTOro npanmaas,
HO OHO OGPAZONAN0 N0 APYTOMY cnocoly (AennTL-A0-cTa). DTIM Me cnocoGoM cocTan-
JUIOTCR HicanTeasiue B0 o 90 n TOPKEHNX RIWKax (CM. CAGIYIOULYIO CHOCKY)
M tneanTeabiue 70, 80, 90 v rorckoM (spenncrepsanckom) aauie (sibuntehund),
T. . eceMb N0 €TO2 I T. 4.). B pycckod nikke uapiay co cAOLOM <ACUHIOCTOR
YOOTPeGARACCh TPEHAE Il CAGBO «ACHATLACCATS.

3) B ratapcios siamie A NEPLOro AecHTHA NO3MBIIOTE R Gep (1), uné (2),
e (3), aypr (4), Guwm (56), anrw (6), acupd (7), enrds (B), Tyreis (9), yn (10},
Hecurin we fuenyiores: erepué (20), yrua (30), wupwk (40), wané (50), anr-
s (60), suvains (70), cuwcén (80), Tykedn (90)

Hapaay ¢ naananpes enéas Aan wucantenuuere 100 cyuecTayel Hanmenons-
HHE sCaus, 3TU Me CHOUO MOMCT oFnaYaTL W 10,



55 1. APHDMETHE A

llonoavno nosalo ® cemue wnced mpucoemacs uyas. IMepsona-
UaILHO CAOBO  GHYJILY 03HAUAJN0 OTCYTCTEHE YHCIH (GYRBaILUBIT CMBICT
Aatukckoro caosa  nullum — ennuron). Heilctaureasio, e, HanpHMep
or 3 oTHATL 3, TO HE OCTAETCA HHYEro. OcHoeanua aan TOro, 4Tolm m;
SHUMETO? CHNTATE HUCAOM, NOADNANCL JHWGL B CBUSH C paccmoTpennet
oTpHuATebHsX qncen (cu. D11, 3).

§ 6. Undpu

Luppa—sto nucumennwit 2uax, uloGpamanouiti  uicao (neppona-
HaIbHO COBO «iliihpas nmeno apyroii cwsca; em. 11,7, n. 6). B apeoueii-
wie BpeMena MICAZ 000IMAYAIHCH NPAMOTHHETILMI NOME T A («nanou-
Kamis): ofiHa najoyxa u:;uﬂpaﬂ(a,lu CAHUILY, Be NaT0YK0— 180Ky | T, 1.
Stor cnocol samHch mposcxonnT of sapyGox. ON W nosmHe coxpanitica
B spumcknx wippaxe (I, 7 w 5) aan wsoGpamenus wucen 1, 2, 3,

Jlas nsoGpaxceniun croabko-nnlyis GOALMAX wive] sTor cnocob Gua
ueapurofes. Tlosrouy nonvincy ocoGue suaku 49 umesa 10 (s coorper-
croii ¢ fecATiuHBM cuetom, o 11, 4), 1 y nekoTopux maposos u pan
dgreqa 5 (5 CODTIETCTBUN © MATCEPHUILAL CHETOM, N0 UHCAY NAAbUES 1a ORHON
pyxe). IMospuee Gulni codmanu suakyn A9 GOMBWINN wucen. 3uaku sTi
Y pasHeX Haposoo HME  pasnyn lhopm}' € TeuenneM spesens oHao-
wasenstancs.  Pasanuuel GeAN 0 cacmenn HyMepayun, T. e cnocolid Co-
SiHHERs ;_u|¢|p aan uauﬁpualsemm LR AT TR Ogll.'"in B GOJIbLNI-
CTOE CHCTEM |[)"M.Ep3].[]ii| OCHOBHUE  JEAYSHNE  1IMeeT AECATHUHAR OCHOBA
B COOTBETCTBHN € MPEOCKALAHHEM ACChTIYN0N CHCTEMLL cumncaeinns (11, 4).

§ 7. Cucremul nyMEPaunyM HCKOTOPLIX HADOMH

I. Apesnerpedecsas nuyuepauui. B apeanciwee ppesn
g Fpewni Gb.ia PACHPOCTRANCID Tak MASLBACHAN QEMIAICKIN 1y MEPALIA,

Ypeaa 1, 20 3, 4 0003IHANAANCE HepTUHKaMI I'ﬂ’ |1|. ”” Yicao 5 aamie
CHBAJOCL  BUBKOM ™ (apestee  naucpTanne GYRRLl  &NH?, C KOTOpORt
paupiacten  CIOBO  MENTEs —nATh); sueAa G, 7, 8, 9 ooanauagicy

rL il I"H!I Yneao 10 oboskauaio. A (manansnoi Gyspoii caopa
’ ] %

ceikas — ACCATD): Yucaa 100, 1000 u 10000 oGoanauaaics H:M. M=

GyKpamil cooTBETCTBYIOWNY ¢10B. “icaa 50, 500, 5000 ogo-

anzIbHBIMH
Hatad omGnuaiisa siacos 5 g 10, 5 y 100, 5 u 1000, a nyenno:

mananch K
P [P Octanblibic $CA3 B IPESCAa NEPLONO AOCHTRA TLCAY 4
’ L] =

chipa/ch TaK

HHFM=256, XXPI=2051,

"HHHFAAAN=382, PXXMHHH=7800

WoTe A
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B TPETLCM EBEKC A0 H. 3, alTHHCCKafd HyMepauun (LA BBITCCHE A
Tak Hasebaesoll wonudickod cheremoii. B opeit uwncaa 1—9 ofoanasaancn
NePBLMI A2nATLI0 GyKBamn ampasura b):

7, n=8 U=9

a=1, =29 =3, O6=4, e=5 =6, [

upcaa 10, 20, 30, ..., 90— cheayommnmi AessTelo GyKBamMn:

=10, %=20, 4=30, p=40, v=50, E=60, =70,
n=80, ;:90;

sncas 100, 200, ..., 900— nocaeuuMn ACBHTLIO GYKBaMi:

p=100, o=200, t=300, v=400, =500, ¥=G00,
P=T700, w==800, ;="900.

Jan obosnauenns THCAY 1 JECATKOB THICAY MOJALIUBAINCL TCMI ke
wnhpanin ¢ poGasseniem ocofioro snavuxa ‘rﬁuh‘y:

‘a=1000, ‘F=2000 w T. A

Ilan oramdnn wndp or GyKn, COCTaBAABIIRE CA0BA, NUCAAN YCPTONKH
way  wappann . TMpuuepu: 1= 18; pC=47; oL =407; yea =0621;

yr=020 nr A

Takyio e aapapiTHyio HyNEPALINe UMeAN B APCRIOCTH eBpel, apalibl
W muorse apyrne napoas Bansuere Bocrowa. Hemspecmio, y kaxoro
liapojla OHE DOIHIKTD pRepneie.

2. Caapanckan nymepauna. IOmuse 0 poctoynue caanan-
CKHe HAPONL A SANUCH MHCea NoabIosasnes aapavitnoill wymepanaeii.
Y oommx caussiuckuX 1apogos MicAoBbe Anadennsn Gyxp yCTAHOBILINCL
B nopagke caassickoro aaganita, ¥ Apyrsa e (o orom wmcae y pye-
CKHX) ponu wndip Wrpann ne pee GYKBul, 3 TOJALKO Te, KOTOPLIE HMEITCH
B rpeneckon aapawsire, Hap Gyksod, oGoapauapuieil undipy, crapuaca
cheunabipl auavok (eriitaos), waodpamentsi o epnsoauMoil sgech TaG-
anue. [lpu stom uneaossie suaveinn OYKD BOIPACTATI b TOM KE NOPAAKe,
B KaKOM CAciopain  OYKSL I TPeuccKoM ajpasuie (NOpaiok GYKs cai-
pauekorn aapannta 6L HeCKoJIBKO Muoil).

B Poccun caapsuckam uysepaiiis coxpainiack ao koua 17 pexa.
[pu Merpe I sosofaanana tak naswisaeman wapabekas Hymepauuns (cM.
uipke, n. ), koropoit M nosszyemcn n cefluac. CaapancKasn Hymepaius
COXPANAIECH TOMLKO B GOFOCayMEOHEN KHHEAK.

Y) Bysnw G (day), G (xonmaj, (Casin) OTCYTOTRYIOT U HLNCWNCY TPeYes-
chom ampapnre. Hasvouny octanuiwy Gyns . ta crp. 62,
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[Mpusognm crassuckue wHgpLL.
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3. jlpenuca pMANCKaAA B ApeBHErpY3INHCKAA NyMme-
awnst. Apuane 0 TPY3NHG NOJAb3OBANNCH aNPABUTHMM NP HILHNOM
stynepatttit, Ho B APesHEapMANCKOM H Apesuerpysunckon aaasurax Guiio
ropasao Gosipwe GyHD, YeM D Apenlerpedecxkosm, 370 NOIBOMMAD BBECTH
geofiie  ofiosuauenna J1A dicel 1000, 2000, 3000, 4000, 5000, 6000,
7000, BO0D, 9000. Yncaobkie swadenin Gyks caenobain nopsgky GyKs
p apaARCKoM 1 rpysunckon ampasurax.

AnpapuTnan mymepais npeoSasgana no 18 pexa, xora capaseiusn
|{ympillll{)‘lr yuo’rpcﬁ:m:mch B OTAALIEIX CAYYARX FOPA3A0 PaHblue (s rpy-
afiHcxofl AMTEpaTYpe Takue cayuan sozxoAsT K 10—11 seky; B namat-
HIKax ﬁp)uillllcﬁoﬁ METEIIHTII.'IC\:KOH .’JIITEI}a‘l‘}'pm oHNl YETAHOBIGHLL NOK A
ronpxo Aaa_15 peKa). B Apmennn aapasnThan nysiepauust ynorpes-
nerca i celiuac aan ofostavenns raas B Kuurax, cTpod B cTUXOTBEOpC-
jgx u T 0. B [py3un aapapuInan HYMEPAWEA BB 03 YRoTpeGact: .

4. BapnaoHCKaf NoMecTHad mymepauus, B Apenten
Bapnaone npusepto 3a 40 BEKOB 10 Halwero npemeni coltanack moseci-
wa (m:uuummaﬂ} HYMEPARUA, T. €. TAKDI Cnocol wsobpanenus amces,
\pil KOTOpOM omud H Ta ke unppa noiker oGosuanars pasuie wneu,
: 3aBHCHMOCTH OT MECTa, satumaemoro stoll undpoii. Hawa Tenepewan
l: epalli —Toe nowecTiAn: 6 uncae 52 uwhpa 5 oGosnauaet o
i Y-n'r T e 5:10, a o uncae 576 Ta we unpa ofoanayaer NATLCOT, T. o,
é.”f‘w- 0. B papiaoncKoil HOMECTHO HyMepawin Ty poas, KOTOpYIO Hrpiaer

pac uneao 10, ||r|.1gli‘"J uneao 60, u GHOTDM!-' ITY HYMEDIAUNIO HaZuBaiGT
f‘_“,m..;a;»«:.ﬂn'le.mn.'mm. neaa, Menbwie G0, ofosnavanicy ¢ noMoWLIo fnyx

anaion; AR SHHILEL N3 secra ‘(. + Oun mvean wkaunood-

g i, TAI KAK DABIAOHTNE. MICATN 13 CANNANLX foOMedxax nasou-
pasty rpeyroatoll OPHH. ST SHAKI RORTOPRCh wyXKNOE ica0 paa,
amy 1
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nanpisep

=5 <=9 < =%

2SSO
<Y

Cnoco6 oGoanavennst uncen, Gonswnx GO, noxasan wa caeayloumyx npu-

=59.

MEpax: sanmch ﬁTTT ofiosnauana 5:604-2=2302, nopolGuo Tomy Kak

Hawa sanncs 52 oGoanavaer 5-10--2, 3anucs

G N

obosnauana aneao 21.60--35=1295. Caeayowan saniuce:

il

oGoanagana 1.60.60-1-2.60-4 5= 3725, nogofiio ToMy KaK y nac sannce 125
oanavaer 1.1004-2.104-5. Ilpn orcyTtcToun npoMemyTounoro paspsua

ynorpeGasnca anax %' urpasumil poas uynn. 3anucs

M=

o6o3iawana 2.60-604-0.60-4-3=7203. Ho orcyrcrome muswero paspana
e obo3nayanocs; nanpumep, wuncao 180=3-60 n3olpara/och 3anicsio

?TT, T. e TaK e, xak wncno 3. Ta e sanwen T[] oraa oGosna-

qath W ouneno 10 800=3.60.60 u 1. a. Pasanuare Apyr or apyra uucaa
3, 180, 10800 u 7. p. Momcno OO TOALKO NO CMBICAY TCKCTE.

3 3 3 3
Sannck 'TTT MOI/IA TAKAKE 03NAYATE 55+ 55760 — 3000 TGO 6060 —
3. 8
1016 100"
m-——ﬁ It T. JI. Mul oCo3mauaeM B CHCTEMC JICCATIMHBIX Apobei
¢ novowsio wipps 3, Ho mia oranuaen sTi apoGu Apyr of gpyra,

3

crasa  nyan  nepen  umdpoit 3, © numewm ﬁ=0.3; -w—u=0.03;

3
Too5 =0003 n 1. n B panunonckoil e nymepauun STH HYJAH ne oGo-
BNAYATHCE,

a 3
=_'.?W H T. A, HofoGHO TOMY Kak wioia o
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Hapsany ¢ weerngecarepnunofl  cictemofi Hymepawnn BabuJokaNe
NoJiL30BAJNCE 1l JecATHYHOM cueTemoll, 1o ona He Ghisna nomectholl. B neil,
Kpome anakos aas 1 u 10, cyuwlecTeopaan coaenyiomse swakn: aas 100

Y= aan 1000 <Cyo— 10000 << Y > . Yucaa 260, 300 8

T. [. 3aNNCLIBAINCEH AHaKaMu
AL

n 7. a4 Tekmu ke cnocoGom sanucwpaawcs wieaa 2000, 3000 w 1. &
20000, 30000 u 1. 4. Yncao 274 sanucwmpanoc, Tak:

yicno 2068 nmcanoch TaK:

AN EadSSI i

T. 1.

IlecTipecATEPHYNAN FUCTEMA BOINMKAZ noggmee mecATHUNON, W60
giesma mo 60 sanicuiBAOTCA & wefl no AecaTuanomy npunumny. Ho go
CHX 1IOP WCH3BECTHO, KOTAA 0 K4k DOaMikaa y papuaonall  WIECTHAECH:
tepuynan cicrena. Ha 10T cuer evponaocs mioro runotes, no mn oaHa
noKka He Aokasaua.

[HlecTnaecATepnutian Sanuch uessx duces we noayumaa pacnpocTpa-
jeniA 33 VPERcAaMn  aCCPO-BABHAGHCKOrO waperpa, wo wecmuoecsime-
pusnsie 9po6u DPOUNEAN MANEKO 35 Siy npenens: s erpanst Bamiero
Bocroka, Cpeanen Aau, B Cenepnyio Agpugy , Janaauyio Enpony.
Ol WHPOKO NPANEHAMIC, 0COGeHNO B acTpomommn, snaots 0 nsobpe-
Fenun ALCATIIHEX apoGedi, T. €. Mo Wavaza 17 pexs. Crenwl WwecTnaecs-
repuuiibix  ApOOLi COXPAHAIOTER I MOWLNE b nesewin yraoBoro W ayro-
soro rpafyea (a TaKme 4aca) ua 60 wmyyr MunyTE Ha 60 cexyna.

5. Punmcrue undpu. Dpesyne PHMARNE (O/LIOBANICE HYMe-
aunedl, KotOpan ;‘iﬂ’il’am’:f‘;‘; A6 HacTonmerg Bpesenn noid  HMeHem
spimcKof Hymepal Sidusgits e.n-'lb!yencn Gl 00 oCoauasesna  woGuac-
JLIX AAT, LA HAKA CUOB U Kondeperuuil (nanpusep: X X11

[ICC), aas HYMEDALNE  HekoTopyx 2 G
g:;gﬂ“u npcnllcm‘m‘ﬂ]» rA28 B KNy, pcr CTPENNL KHICH (Hanpruep

B poajneiiien coeN BiE PUMCKHE wydp
v=>5; X=10; L=50;

)
PO B cTHXOTBOPEHHAX Il T. J
bl BHIATAST TAK:

I=1;

opny,
e aon () a 500—snaxoi |J¢| Pny. Tak, aneae 1000 nzo6pa.

Ha Fo) npmlcxgumelllfll PHMCKNX ““"'F
3 V Morda MEepuonaudiLna ey,
Linppi a X MOFA@ COCTaBNTBEA M3 Ay
3 uuﬁ' 00 nior COCTABHTBCA W3 yauoenus sy
18

C= 100: D=500; M= 1000,
[Ipesae ot mMeai HECKOALKO  iiyio
T

IocToEepHLIX  cBEACH e,
Hs0Gpameinen KHCTH Pyiy
NnTepox. Touro TaK e angy
4Ka gan 500 (wam uaoGoper),




§ 7. CHCTEMBl HYMEPALIHM HEKOTOPLIX HAPOAOL Gl

B puuckoll HYMEpaLHN ABCTECHNO CRASHBATCA CIA2ALl NATEpPHIHO
cHcTeMH cHECTennA. B sswike we pumisn (AaTHHCKOM) HUKAKHX cheion
NATEPHYUKON cHcTeMbl Her. 3nauut, 37H uudps OLIN 3aUNCTEOBANK PHM-
JmHAMI Y APYFroro Hapoja (Bechia REepOSTHO—Y STPYCKOR).

Bee ueawe yneaa (no 5000) sanuceBaloTes ¢ NOMOULLIO [OBTOPEHNS
suwenpupenentty undp. Mpu stom, ecan Goaswas nuppa CTONT lepert
Mesbiedl, TO oMl CKALALBAIOTCH, ECAN e MeHsan CTOHT nepen Gofb-
el (B 3TOM chayuae ona HC MOMET NOBTOPATLCA), 10 MENLUad BHIMH-
Taerca w3 Goaswieii V). Hanpumep, VI=6, 1. e. 541, IV =4, 1. e. 5—1,
XL=40, 7. e. 50— 10, LX =G0, 7, e. 50--10. [Toapsn onua v T2 We
wippa crasuten ne Goace tpex pas: LXX =70; LXXX =80; uneao 90
aunnewsaerea XC (a ne LXXXX).

Mepsue 12 uicen 3anucHBaloTeR B PHMCKHX Wmppax Task.

I, 11, UL, IV, v, VI, VI, VI, IX, X, X1, XIL
Mpusepw:
XXVIl=28 XXXIX=39
CCCXCVII =397; MDCCCXVILII = 1818.

Bumoaneune apudmeriveckny AeficTonii Haa MIOTOINATHLIMI YHCAAMI
B sTofl aammcn ouens Tpyano. Tem we menee puMcKas Hymepawus npe-
viaagana s Hraann o 13 seka, a 8 apyrux crpauax 3anamiofi Eppons —
a0 16 pexa.

6. Muauiicran noseetnan nymepaunn B pasamumsix
obaactax Miguin cywectoonasn  pasncoGpasiuic  CHCTEMB HYMepaimH.
Oana 3 unx pacnpoctpamiasch no neemy MUpy W B HACTOSee Bpesst
nemeTes ofmenpuuaToll. B oueil undps umean sua uauaapuux GyKo
COOTBETCTRYIONIUX MHCAHTEALILIN HA APEBUCHILANACKOM A3bIKE — CAHCKpHTE
(addanur «peounrapns).

[leppodasazbiio sTHMn anakann npexctasasancs wieaa 1, 2, 3, ...
o0 9, 10, 20, 30, ..., 90, 100, 1000; ¢ Hx NOMOULBIO 3ANNCLIDAANCH
Apyrie yuena. Bnocseacroun Gua soeged ocoluil 3nak (iHpuan Touxa,
KDYHROK) A YKA3aHnn nycTyIOUIero paapsaa; suaki gan uncen, 66mm-
WX 9, seuwim na ynorpeGaciis, it Hymepadus CACBANTAPI » NpeBpaTi-
JACL B IECATHYNYIO nomecTHylo chetemy. Kak i Koraa comepuirica stor
NEPEXoA—no cux nop ncwssecrno. K cepenune § Beka noanuuonHas
cheresa mymepanun noaydaer o Huann wapokoe npusenenne. [Tpumepro
B STO BpeMa ona npounkaer u o apyrue crpans (Mupokarad, Kuraf,
TnGer, na TEPPUTOPIID AWy cpeaneasnatekux peenyGank, s Hpan
1 ap.). Pewaoiuyio pons n pucnpoctpaticini mimiickoli wymepaisi
4PAGCKIS CTPAHAX CLIFPAs0 YKOBOACTHO, COCTABJCHHOE B Hauane 9 pexa
Myxéuuenos us Xopeaua (nune Xopestckan obaacrs YaGexckoii CCP) ).
(o Grao nepeseseno B 3anauioit Zupone na natincknii aamk n 12 sexe.
B 13 seke unaniickasn nymepauna noayuaer npeobaaparme o Mraaun.
E!JIP)’“_IK crpanax 3anagueit Epponu oua yreepmpaserca 8 16 pexe.
Evponeiius, ~ sanvernonaswie nuanilcky  uysmepaumio ot apaGos,

1) B nanmenonannnx Avyx uncantTeaunstx 18 n 19 satancknli Aauk  coxpamun
BIOF SUpuigin puanTais (o, 11, 43,

) 10T sumedaressiull yHCUL TWIRCTER TUKKE OCHOLONOAOKININOY Wirelpu
eu. 111,2). Coon padorsd Myxdusmen nucan na apaGoxom  A3kine, kovopuft Gein fa
OCTONE MeRLY NAPOSILs oYWy AauKos, Kakns o 3anaguoll Espone G0 AaTii-

SRt nybes. OTCIOMN — padianponanioe NMA 8ak-X no| i (e aau- Xepeasd, 10
CCTe Aupeasnien), oA KUTOpUM Myxomues nIuecTes b P
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pasmeaan  ee  eapaGekoiis, STO  MCTOPHYECKN HENpPaBRJAbLHOC HaIpanie
YACPHUDALTCA 1 NOHBIHE.

M3 apaGekoro s3miKa 3aHMCTBOBAHO H CIOBO eunippas (no apabekn
«cripps), oanauaowee GYKBAJBHO IYCTOE MecTom (nepesoxn caHCKpUT-
CKOTO ¢A0Ba aCYHbAS, HMEIOWLEro TOT JKe CMBICH).

370 cAGED TEPBONANAALHO YNoTpeGansoch AN HAHMEHOBANHA 3HAKA
nyeTylomero paspAAa M STOT CMECA coxpanaso eue o 18 seke, xota
yie © 15 sexe NORBIACH JATRHCKMi Tepuun snyab» (nullum—mnsro).

Gopuma muAHiicknx midp nperepnesana MuorcoGpasfbie Hamenenis.
Ta dopma, B KOTOPOil Mul UX MHIUEM, YCTRHOBUAACh B 16 sexe.

§ 8. Haumenopanun Goapwnx uncen

Jan yaofersa uYTeHNA B 3anoMHHAHNA Gonvlunx ancesn undpes nx
pasCuBaloT Ha Tak HasulBaeMble CKAACCHe: CNPaBa OTAEAAIOT TPH umiput
(nepswtil Kkaacc), 3avem ewe Tpu (sTopoit knace) m T. A MMocaeauuii kaace
MOIKET UMeTw TpW, Ape wan ogny mwhpy. Memay kaaccams ofeyHO oc-
Tapaserch nefoaewoil npoGea. Hanpusep, uncao 35461298 aanuckmpaloT
Tak: 35461 298, 3nech 298 —nepenil Kaace, 461 —sropoil, 35—Tpetail.
Kampan ua uwdp Knacca HASLIBAETCR CrO PaspijloM; cCHeT paspajon
Taime waer enpasa. Hanpuwep, 8 neppom Kaacce 298 undpa 8 cocrass
aser neposifi paspsa, 9—eropoil, 2—Tperuil. B nocaesnes kaacce mosker
GuiTe TpM, Apa paspana (B nawes npisepe: 5—nepowil paspan, 3—
BTOPOIl) nan opiw,

Tlepouit kaacc NaeT YUCAD EANHUU, BTOPOH —ThicAY, TPeTHi— MHI-
anouos; coobpazko ¢ sty wncao 35 461 298 unraercs: Tpusuare nATH
AULAALONO8 NCTHIPECT LICCTLACCAT OJIHA MILICAYE ABECTH JACBAHOCTO BOCCMb.
Tostomy romopaT, 4TO egMHHLA BTOPOTO KJ2CCA ECTh THCAYA, eRHHHIA
TPETLETD KJAcca — MILLAHOH,

Eaunnua veTeeproro KJacca HA3WBACTCA Muauapdos Wan, nuaue,
Guaanonon (1 mpannapn = 1000 muaanonon).

Eiuhiiia natoro KJacca HA3IMBAETCs MPUAIOHOM (1 Tpuaaunou =
= 1000 Guanwonos nan 1000 smuaanaprop). Eausnum wectoro, cegsmoro,
BOCBMOTO M T. . Kaaccon (xamian 8 1000 pas Goawwe npemwectsyio-
wmeil) HAILBAOTCA  KeaOPUAIUOHOM, KOUMIMUAALOKOM, CONCRILALONOM,
CErUmUAIORON 11 T. 0.

Mpumep. 12021 306200000 unracrea: fBeMaauaTs TPHAANMOHOR
ADaAUATh OAMH MHAANAPA TPHCTA WECTL MILLANOHOD ABECTH THICHY.

§ 9. Apughmernseckne aeiicTenn

1. Cromenne, [lonatie o Tom, 970 TAKOR ClOMEHHE, BOAHHKZCT NI
TAKUK NPOCTX (PAKTOW, 4TO OHO HE NYHIICTCH B onpeiejenun u e
MORET GuTe Olpeleseno GopMaasno.

3annce caomennn: 8+43=11; uucaa, Kotopue cxnagumoTen
(8 u 3) nasupaiotes cageaemwona. iAo, noaywalomeeen p peayanTaTe
caosenns (11), nazwpaetes cyanod. ik

2, Buuntanwe ecmp Haxoxdenue O00NO0 U3 caacaeimux no comne i
dpyeony caazaeyony. Ilannan cymma HAsLIBACTCR puensiinesuy 'J;a'[.,.w
CAATALMOE — SLEUMAEMELY, WCKOMOE CAATIEMO0E— PaZHOCIbID, "

Banuce: 15—7=8; 15— yneuswmaenne, 7 —bBuMnTaeMoe: 8 —
paznocTh. Pasnocts 8, caoennas ¢ BhuNTAeMBIM T, quer )'nm'lhm‘ue-
moe 15. Caomenite 8- 7= 15 spanerca nposepkoil BLynTans 15—7 ___' 4

< ey
— S—



§9. APHOMETHUECKHE AEACTBUSA G3

3. Ymnomenue, Vuuoacumes Hexomopoe wticao (MHOMCUMOE) Ha iesoe
MIEAD (MHOMCLIMEND) — SHANIM NOEMOPUND MHONCUMO CATZAEALA CRIDALKD
pas, croapko yrasueaem awodumedst). PeaynsTaT HasWpaeTcH npousse-
demuear,

Sanwuce: 12%5=60, wm [2.-5=60; 12—nmuoxunoe; 5—nmo-
wurens; 60— npomssenenne 12x5=12+4 124-124- 12412,

Ecan MuominMce o MHOMKNTEAb MCHAIOTCA POJMIMH, DpoH3BEaelHe
OCTACTCH TEM MHE.

Hanpmyep, 2x5=242-424-242=10 0 5x2=>5-5=10. ITos-
TOMY H MHOMITEAbL I MHOMNMOE HAasuBAIOTCA «COMHOKHTCANMID,

4, lenenne ecTh wavorcdenue 0JHO20 N3 COMHONCUMEAR] MO MpOUsDe-
E&?muu 173 6pyeu,uy COMHONCUNIEAD. ,HEHII:IOC TIPOI{BB(.‘JEEIIIIQ HA3LBIETCA aé‘
Attabiae, Jla'.‘il]bm L‘O,\I!IG}[{IITE.’II-‘—ﬂfﬂﬂmf;ie.u, Ilt‘ll'ohlhtfl COMIOMHTEIE —
NACITHGLAL,

3anuce: 48:6 =8; 48— neanvoe, 6 — peantean, 8—uactnoe. [po-
n3senemte geantens 6 w wacrioro 8 paer neaunoe 48 (nposepra jiede-

mus). Mawyr rakxe "—Jzﬂ o 486 =28 (cn. 11,22).

Yacrhoe oT AeqcHHA OfHOro UEJ0r0 uNCAd Ha APYIoe LEnoe MOMeT
He OBThH UeJLIM YHCAOM; TOrJa STO YACTHOE MOMHO NPEIcTaBuUTL ApoGhio
(11,16). Ecmt wactnoe eetm ueace uncao, To TOBOPAT, MTO NEPBOE M3
YMOMAHYTWX MHCEA Hayero deaumcs  wan, Kopowe, deaurnca na bropoe.

anpimep, 35 aeanrea (saneso) na 5, nbo uactioe ects ueaoe uncao 7.

Bropoe wicao s stom cayuae nasuipaetes deaumenest NePBOro, NEPROR
HE —Kpamusis BTOPoro.

ITpumep 1. 5 ecrp peantean uncea 25, 60 80 u ne npasercn fe-
auresem wncea 4, 13, 42, 6.

Mpumep 2. 60 ects wparioe uncen 15, 20, 30 n we apasercs
Kparisy gncea 17, 40, 90.

Bo muornx cnyuafx MO0, He BHNOTIAN NEJACHIA, YAHATS, ACANTCH
Al HALENO oano uenoe gucao na apyroe. 06 srowm cm. 11,11,

B cayuae, worna seanwoe we neantca maneAo wa jeAuTedb, HHOTAA
DHNOHAIT Tak uasuvaesoe deenue ¢ ocmamios. Jleaenue ¢ ocTatiom
©CTh  OTHICKANNe HanGonLIuero weJoro wicha, KOTOpOE B [pou3Befennn
C jeauTeqeal AacT wicao, me npensuualomee aenince, Mekomoe upeno
HAZLIBICTC  NOMOAHLLA Macmubial, PA3HOCTL NEHLY ACANMBIM 1l MPOH3BE-
JCHHEM ACTHTEAN HA HENOJHOE MACTHOE NASWBACTC OCMAMKOAM; O Beerga
MEHBLLUC AEANTEN.

Mpumep. 19 ne jeaures naumeno wa 5. Ynena 1, 2, 3 o npona-
pepeiin ¢ 5 paor 5, 10, 15, me npesocxozmume nesnyoe 19, vo yae
4 naer b nponasegenit ¢ 5 wncao 20, Goapwee, wew 19, [Mosromy ne-
noauoe wacrsoe ects 3. Pasnocrs meway 19 u nponaseaennen 3.5=15
ects 19—15=4; nosromy ocratok ecte 4,

O peqenmn na uyas ey, 1,23,

5. Boapenenne v crenens, Bosecnu wucio e eaym (mmop o, mpeitsio,
HEMBEPNIYI0 & Nl 0.) CMENeHL—SHAULM NOSMOpUNIL 20 COMNONCUMENLM
dea, mpu, wemupe u o1 d. paa ®). Uneno, NOBTOPAIOULEECA COMHOMKITEIeM
HA3LIBACTCH OCHORGHUCM CIIENCHU; WMEJO, YKASLIBAIOWICE, CKOJbKG pa.;
Ceperesl  OAMHAKOBLI  MUOMKITEAb, MAIWBACTCH  MOKaSaMIEdes crnenesi.
PeayanTar HasumBacTes cmenemuio,

!I 06 yamomenun wa Apols cn. 11, 20,
) O vospesennu p UTPHUATEALIYI0, HYAEnYID ¥ APoGiYID cTenelit oM, 1,61,
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Sanmncs: 3'=81; smecu 3—ocHoBaune crenein, 4—noKasaTets
cteneny, 81 —crenens; 34=3-3-3:3.

Bropas cTenenb HaskBAETCA BHAYE keadpantos, TPEThA cTenekb —
#yfos. 1lepsoii creneteio Mie10 HA3BLIBAIOT CAMO 5TO WHCAO,

6. Hsnaeuenie xopun. Mapjeuenne Kopus ects Haxosjedie OCHO-
BaHiR cTenenn no crenedn W ee noxkasatemo. Jamwasn cTeneHb MOJy'aer
HasBanne nodiopenwoze wucad, jaltHell  NoKasarein — noxasamedb KOpHI,
HCKOMCE QCHOBaMKe cTenend HA3BIBASTCH KopHel.

Januew 3/B1=3. 3necy 8l —noaxopenive yHcHo, 4—noKasa
Tenb kopus, 3— kopes. Boaseneitie ulicia 3 u yerpepTylo CTEnelib AACT
81; 3'=8] (npopepka NaBJICUENHI KOPILH).

Kopens  wropeil crenent Hask A nHave dpariitbtdt, KOPCHS
TpeThell cTenenn — xyGunHeiM. TIPH 3Haxe KpaapaTHOrO KOPHA noKaza

2
Teas kopus npunaTo onyckars: |/ 16=4 osuauact I—/ 16=4.
Cromeiue i BHUHTARNE, YMHOXENne n jeqenne, po3peleHne B "’:’
NCHL W 3pjevenne KOPHA NOMAPHO ABJAMIOTCAH ofpariHbiil &eﬂcmi:::“:
Tlpapnga nepsBlx ueTmpex JeficTanil ¢ meabivi sucaaMi npex i
TaloTen popecTHHMM. DBo3peedie B CTenenn BrnoanseTca  NosTop

YMHomennex, O6 HABACUEHHH wopuedt oy, I, 44 o 44a.

§ 10. Mopazok AeicTenil; cuolkn

Ecan weckoaLKo AeficTaliil sunoanmiorca oo 3a *:',Py“_;'“' T?Mp:‘
aynurar, poofue TOROPT: 3ABHCHT OT mnopaaka jeiicTBiil. Ja"l:”m“;
4—9.1=—3, ecndt NPON3N0MITE AeiicTBUA B nopsjke X FanucH; .
We cuguana caomuth 2 # 111 BWNECTL noaydennyio cymMy WS Sr ol
Noayumy 1, Urofe yKasath, B KAKOM Nopsake mygio BRMOAHATE POy
Crmin (s jex cayuanx, Koraa Pe3YILTAT 3anmcnt or nopsaka AeiicTaiith

JleiicTBIA, 3aKMONCHIbIe b cicoGii, BHTOANMOTE

]"M AV o N m‘lu- i
paH:Eem;:;rrTf B uamen cayvae (#—2)+1=3 4@+ )=L

Mpumep 1
244
UroGu nie sarpoNOHIMATE APESNEPUO damucir, yeaosuauct Ke nucant
crobok: 1) & mo CAYHIE, x0200  GRUCHSUN caopcennin 1 woeauMaAtig, CA
Ayn aj;yz sa dpyor, do.x.mm“"{"i'"”;ﬁ_ﬂ]a mox nopadse, 8 Kaxom on;l
oy = =3 o 4—2-41=8
sany . panpumeps 2l mmyr 4—2+
2) ¢ mow c.»ay"m!]' xoedu MI";,RT‘:[&%”: (hoocseinuion. dademeicy Vi
Jq; HanpHMED, <4 (43¢5) =09 9443 5=22,
el N8 - YT »
am"ﬁ !:funa:ﬁucsle;mu TUKHX BRPAKEHIH, Kotopie suGo coeeM He co-
Jicn“'m!3 cxoGoK, 1160 CM:“—‘F"“‘:‘T o;‘:“ll.li- TakNe cxoGin, DHYTPH KOTOPLIX
Gonse ner croboE, ! %Eilcﬁtunmu;l:fb AeficTeun B TAKOM HOpajKe:
TCH P '-““‘Il‘llin..p B CKOGKH: NPH STON
. pInoana % ¢ B CK ; npH 3
1) emamana B £A2IOTES B NOPAAKe yx ChenoBANRA, 1O PaNKIC

5=6x5=30; 24 (13¢5)=2 20=:22.

: enenine . 0y =
Yurousenne I A L pames 2) 39T Bunoaumgren octaloumiecs

ueM caomenie Moo Taanomete i fenenyn pon no!
CTHis, nplr-w!-‘; ;S:ilblji"" c.-!o:;l;cgs:lﬂ. i uLI.an""“.?.L.a.no‘rm Bl HIRE )
mo'm“mm:‘;cllg ; 5-—-'_5'16__9“:?"' BUNOAHAEH yNII
3.2 EQIT I:i-'.in'M ﬂ.’; anne: ;
; P e—a
Mpumep 9 16:4—2-(16—2.7 1)1 6.2 45

et 2:5= | (=

TR R o e R



) § 11. NPH3HAKH AEJMMOCTH 65

Chavana sunommsen peficrana b ckoGxax:
p: 16—2-7+4=16—1444=6; 24+5=T.
Teneps swnomnsen ocrapmmecs neitcTeHA
94 16:4—2.646-7=9-+4— 12-1-42 = 43.

Cllod:fam MR YRasanun nopaaka jaefictenft HeoGNOANMO 3AKJAUATE B
Xpoa " 'lgﬁﬂe DEIDAMENHS, KOTOPHle CaMi YiKe Cofiepiar ckoOku. Toraa,
mﬁc OOLIMHEIX (kpyaasix), NpUMeHsIOT CKOOKH HHoll (lopME, nanpiumep
mamﬂﬂumm [ ]. Ecan s cxofki HYKHO 3aKMOMHTL BHIpaenne, coaep-
ﬁee Yie Kpyrabe n ksagpatible ckofKR, TOJLIYIOTCA (huaypHbiiy
CROGK amyt mgicaene nopoGupx Bepaxeniil NPOHIBONHTCS B ¢Ae-
ﬁ]‘:men NOpAAKe: CHAYANA NPOM3BOAATCA BEIMHCAEHUA DHYTPH BCEX KPYT-
- CKOGOK B BhlieyKasannoli NOCAGAOPATE/BIOCTH; 3aTeM — BLIUNCACHI
YTPH BCeX KpafpaThwx ckofOK MO TeM e NpaBnnaM; Aanee— bhlvic-
ACHHA BHYTPH (UFYpHMX cKOGOK M T. Jl.; NaKoHEl, BLINOANANOTCA OCTa-
loniueci pefictais. '
Mpusep 4. 54-23[14—3.(8—6)]+32:(10—2.3). Bunoauaen
RellCTBHA B KPYPAMX ckoGrax; 1Meen ;

8—6=2; 10<2:3=10—6=4;

_RefictBin B KBAAPATHEIX cKOGKax AaloT: 14—3.2=8; punoanas ocTaw-
LIHECA peficTeng, naxopus:

54-2.8132:4=5+41648=29.

Mpumep 5. {100—[35—(30—20)]}-2. opsaox  meficronil:
30—20'=10; ss_1u{=25; 16025 - 75; }?}5‘2=150.

§ 11, Mpnanakun AeAWMOCTH

Mpuanax peammoctn ma 2. Uneao, Aeasmeccs na 2, HA3LIBAETCH
qemHLIM, He Jeamueecn — Mevemusii, Yucao deanmen Ha dea, ecau p20
NOLACONAA WUPPQ HeMNGA WA Miyab, B OCTAJBHBIX CYMAAX —HE JeanTCH.

Hanpumep, uwncqo 52738 peauTcn Ha 2, Tak KAk nocaeiuss
‘lléﬁ'h a 8—uernan; 7691 ne meantest na 2, TAK KaK 1 —undpa neueTna;

50 zeawtest wa 2, Tak kak nocaeanss uuppa HYJdb.

Mpuanak peawmocrn wa 4. Yucso deamen Ha 4, gcan dae nocaednue
ea0 yugppu Myaw wan ofpasyiom wucao, GeARIeech Ha 4. B ocranbhux
cayuanX — He AenuTes. :

Mpumepw. 31 700 zeanrcst na 4, Tak Kak oKAHUNBAETCR ADYMA
nyanami; 215 §34 He JEANTCA KA 4, TAK KAK NOCAIE ABS um{)phlgga ,:?,1_.
witcao 34, ne feanuieecs ma 4; 16608 peantcst na 4, Tak Kak A
caentne wippe 08 faior wneao 8, jeasuieccd ma .

MpnanaK meanmMocTH Ha B mogoGen MPEABAYILEMY. el ‘;)e JS»;;,T
wa 8, ecau mpi nocaednue yupst €20 Ky uau obpasylom HUCAO,
ujeecA Ha 8. B ocraauuux cay=sasx—He ACAHTCA. 04

Mpumepu. 120 000 peantcs Ha Bi(IpH HYAR 2 ;{ouue)ieﬂ:'-;?egm

Jeantcs Ha 8 (tpi nocrenmie wngps Aot ancao 4, he JETTHCE S
wa 8); 111120 jeanres wa 8 (pu nociemnne WHPPL AAIOT :
peasueecs na 8).

3 M. f. Buroacwuil
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Moskuo ykasats nogoluwe ny o W opas na 16, 32, 64
# T. ., HO OHN HE NMEIOT NPAKTHUECKOro 3Hauenus.

Mpussaxn peaumoctit ha 3 n wa 9. Ha 3 deasmen moasko me wucaa,
Y Komopeix cymma yupp deaumes wa 3; wa 9—moasko me, y Komopux
cymma yupp deaurnca'na 9,

‘Mpumeps. Yucao 17835 nemrreA Ha 3 U ne peantes ‘wa 9, Tak
kak cymma ero unhp 14-7--8+4-3-45=24 genurce ma 3 u we genurcs
na 9. Yueao 106499 we peantes ww ma 3, v wa 9, Tak Kak cymma ero
undip (29) ne geawrea Hw Ha 3, mw ma 9. Yueno 52632 peanven na 9,
Tai xak cymua ero undp (18) nemimen na 9.

Mpnanaw aeanmocTi wa 6. Yucao desumes na 6, ecau omo deaumen
odrospesenno wa 2 u wi 3. B nporppnom cayuae—ne peanten. -

Hanpnuep, 126 peaurea na 6, TaK KAK OHO JeANTca M ma 2 u pa 3.

Mpnzeax pessimocty wa 5. Ha 5 deanmen wucaa, nocaedwuss yughpa
romapeix 0 wau 5. Ipyrie e gemsres.

[Mpusep 240 geanrca ua 5 (nocaennsa undpa 0); 554 we pentes
pa 5 (nocaemnsia upppa 4) 8 5 .

Mpnsuax feansioctn wa 25. Ha 25 deasmica wucan, doe nocaednus
yueghpe KOMOPHX HEAUL uaw ofipasyiom wucao, deanerca na 25 (7. e uncaa,
oxapupaioneest na 00, 25, 50 wan 75). fdpyrue ne peanes.

Tpusep. 7150 peamten na 25 (oxanunsaerca ua 50). 4855 we ne-
awrest na 25, -

Mpuanaxn geanmoctn na 10, 100 u 1000. Ha 10 dessmcs moasso
e wieaa, NocALdNAR Nudpa Komopux ryav, Ha 100—moasko me wucaa,
y KOMOopx doe nocaednue yudps Hyau, va 1000 —moaso e, Y Komo-
pute mpu nocaedHue yuidipet KHyau. i

[Tpusep s, 8200 gemiten ua 10 n na 100; 542 000 neiten ua 10,
100, 1000. ) :

Mpusnax AeAMMOCTH Ha . Ha 11 deanmca moasko me wucia i
¢ CyMMA YU, SARUNGOULY Hevermtibe secma, aufo paana cyime
AaHUMTIONEX HENTHOE Atecima, Aulio omausaenca om wee na !rfrr,w,

KonopbL
yudhp,
m A Ha »
dean wuenb. Hucao 103 TIBSI-gemgcnlga 11, Tak wax tymma wndip,
: eripie mecta, 1--3+8=12 pasna cymme ung
pMaloNLx Het : 13697 iR -
3;];“)‘ wernme eeta 0-4+7-4-5=12. Uncao 8163 627 neantest ma 11, 1y
I cyana Lipp, 3aUIMBIOIIX HEUETHLE MecTa, ooTh 96467 — 98
xa: st WL, 3AMMAOILIX NeTHkie MecTa, ecTh 14342 =g, p.]:mu;n:
a cy! wicamm ~28 1 G cetw 22, a 510 wmeao peawrcs ua 11, Yueao

esAy 11, Tax kax wneaa 4142
5 pe pemircs na L1, M3 -1k T=T i G404 5=
461 E,Qn‘ilu Apyr APYTY, @ WX pasnocts Il —7=4 wa 11 ne neaurcy, &
e CyutecTayloT pHIHAKIL ACTUMOCTH 1t WA ApyrHe wHCAd (Kpowe buie-
: pe-mt"l“‘“["""}' WO STH NPHINAKN CloMHes,
ne, ‘

§ 12. MpocTee w cocTaBnme wucaa

quie SHEAd, KpoMe 1, UMeT no mensiedi mepe pa ne; .
Bt': I‘fe‘cm,om cofn. Te U3 mux, kotopue e 1INEIOTF:IHI::-'IHI£ "I:Ii{‘r-::
(‘)l"""",- ;. 1a3bpAoTE npocmsan  (wan Nephoiasasennmm). Hanpy, X
aeanTe: E3L-np0€1"="3 gueaa. Te umcaa, xotopue wmeiar eue g guln-p,
a HBSHINAIOTCER  COOMARNELIL (an_caomnuizm). Hanpmuep IE}_\.]ruu
(ero seantenn I, 3, 7, 21), BI —cocranmoe weng fero

1 il
JeanTe YHEAO
ol Quon " -
g, 27, 81). Hucxo 1 momno Ghio Gt otiecti ¢ POty

cocTasios |
peanvedtt
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§ 13. PABJIOJKEHHE HA MPOCTBLIE MHOMUTENH SO

YHCASM; OAMAKO MPEAMONTHTEABHO BEUIEAATL €ro ocolo, HE OTHOCA Hil K
MPOCTEIM, Hil K cocTannsin 1),

I'lpncmx uHced— GecHNcaeHHoe MIINMHECTEO.

IMpoctee wieaa, we npepocxoanmue 200, caedyioime %);

2,3 5.7 11, 13, 17, 19, 23, 29, 31, 87, 41, 43,
47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, A)
103, 107, 109, 113, 127, 131, 137, 139, 149, 151,
157, 163, 167, 173, 179, 181, 191, 193, 197, 199.

§ 13. Pasaomenne na NpocTie MHOKHTEAN

Benkee coctappoe wicao MONNO @ANNCTECHHEIM CnocoGoM mpecta-
BiTb B BUIE NpOK3IBEALHHA npocTHX  muomunresell. Hanpmwvep, 36 =
=2.2.3.3=9%3; 45-3.3.5=23%.5 (uan 3%.5!); 150=2.3.5.5=
=2.3.5°=(nan 21.3L.5%). Jlan neSospluix wiced pasaomelne Jerko
JAeazetca no aoragke. Jlas Gosslumx wices MOMHO NOALIOBATLCH TAKHM
NpHeMoM.

Mpumep 1. Mycts aaso wucap 1421, Bepem nogpap npoctie
uueas raGamunt (A) Ha etp. 67 M ocTaHaBauBZeMCA Ha TOM, KOTOpoe
SEJAETCA gequnrtedes Jannoro uucaa. Ha ocHopanun npuaHaxos JeMOcTH
BN, MTO wieaa 2, 3, 5 Me moryT Owith aenmTensmu wicaa 1421; no-
NBITABIACH pasueants Ha 7, wupus, uwro 1421 geqmres wa 7 n maer
B uactuom 203. Cresa ot ueprid sanicsnaem uncao 1421 enpasa npo-
THE Hero— jeaimeds; nog wiweaom— uactuoe 203,

3anunce: Takum xe oGpazom npoeepaes uncao 203. Hncen 2,
3, 5, oxazapwmuxes peroausMy npit nepsoit npode, Mul He

1421 T Tporaes i Hauwiiaesm nposepky c uncaa 7. Oxaiunaerca,
203 7  wro 7 eorn peantens uncaa 203. Sanncunaenm ero cnpapa

20 29 ot weprie nporis 203, Cunay noa 203 nuwmen uactnoe 29.
Uneno 29  npocroe, nostoMy  pasomeHne  saKoil-
ueno. Pezyautar ero:
1421 =7.7.29 =7%.29,
Sror obumil cnocol MoiKNO B pAfe cayuaen YnpouwlaTh.

Mpusep 2. Pasqoniy Ha npoctee MuoxnTean wnexo | 237 600.
3omeris, wro 1237 600 = 12 376¢100, pasnosiM @ OTAGALHOCTH JBa
comiocnTe . Bropoli pazaaraetes cpasy: 100=10.10=2.5.2.5=2%.5%,
[epouii pasnaraen caeayouius oGpason.

Sanucw Gepem ma rtaGunue (A) neppoe npoctoe wicao 2:
19 376 g NT0 OHo ecTh Jeairean wincaa 12376, o no npu-
G188 5 amaky semmocti. Haftas wactioe 6188, viosa Gepem ma
3094 5 Taiauue (A) uncao 2. Bropoe uactnoe 3094 rakae
1 547 7 uemio; geamm ero onats ma 2. Pesyanrar 1547 yawe
991 |3 AeanTen ua 2. Tpnanaxn JeauMocti NOKAXKYT, ITO OHO
17 | ne peantes uy Ha 3, un na 5. [poGyem peants 1547 na

7; noaywaen wuactwoe 221. [poGyem eme pas pasgeants

1) S0 coramuenne olycaonaeio Tes, WTO AAR SANHHILH He NMMCIOT CHAN MO
me npaniaa, copageannuie AAn Reex OCTAALNMX NPoOCTLIX wncen.
aR00 #) Ha crp. 48=49 npueefiens 7a0Miua nNpocTWX Wuces, HE [PeROCXOARLNX
.

3‘
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Ha 7. He penurcsi. Torna npobepres cleayioulse npocThe umcaa, Ha
11 umeno 221 me penutcd, HO Ha 13 jeqmTes, B MacCTHOM — npoctoe

umeno 17,
' Peayasrar:. 1237 600 =2%.7.13-17.22.5* =28.52.7.13.17.

§ 14, HanGoaswnit ofwuii neanrens

OGujust deaummiencst HECKOMLKIX HHCE HA3MBaeTCA 1HCAO, CAYHauee
nenwrenem (11,9, m. 4) pas Kawporo ns minx. Hanpusep, uncaa 12, I8,
30 pmeior oOwmli AeAnTeAb 3 uHCA0 2—Tome X oOGWHD Jeantens.
Cpean meex  ofuwimx pennTenell nceraa mmeerca HanGoAbWwmil, B Nauey
nipimepe — uncao 6. Sro YHCAO HAIKBACTCH Wauboasuius obwum deatme-
sex (HOJT) u ofoananaerea D (12, 18, 30).

Mpunep. [as wicel 16, 20, 28 HOIL ects 4; anm wiicen 5, 30,
60, 90 HOL ecms 5

Korga w=ncaa 1
Ecam mbi myeeM A€/0

reGoapume, 1X HOI nerko wmaxomuren nonGopow,
c GOJIBLLLMMIL SiIC/IAMH, pa3naraem Kamaoe Ha npo-
crie sposcrennt (e, 11,13) ¥ BHINNCHIDACH Te §3 HiX, KOTOPHe BxOfRT
50 Bee AanmBle UNCE: Kanuil 03 TAKHX MHOMHTETE! Gepen ¢ HaHMeHE-
UM mokasatenes, © KOTOPEM OH BXOAMT B fauwnuie wicaa. [pomasoguy

mm]"‘;?lﬁ]ep |. Haitrn HOH umcea 252, 441, 1080, Pasaraes ua
1 oA
BIESb: 0502880 T; A41=3%7% 1080=99.35.5,

OGuus AN qicesABAETC TONLKO NPOCTONl MUOKNTE b 37 HalMeHy.
wnfi ws noxasateseit, € KOTOPLIMH Ol BXOANT B Jalilble 4HCA, ecTh 2,

HOﬂnpalﬁleSl;’—;—'ghgm" HOJI uncen 234, 1080, 8100,
P 342313 1080=2%-33.5 8100 —23.30 52,
Ba= HOM=2.3t =18,

Thofl, 4TO 1 OCTHIX MHOMNTe e, ofuwux aan BCCX nai.
Moer c;;)’g;'mé,r wopce. TOrka HauGobwnil 06w AeaTey, m’:" T
Heix uncedt, B 15=23:9, 10=2.5, 6=2.3 HOfl =1. [luy Wi s

an anced gl 1a,
E?JFHI“;E%;J" papeH |, HAsHIBAOTCA S3QUMHO  npocmbLiL, Hanp:mep
'

raie HHCAd.
15 1 22— paauMio HpoCTh!

§ 15. Haumensuiee ofuee kpatnoe

4 HECKOABKUX UNCET Hasmpaercs wncho, ey

OGius NP";"";; i xnm:orgo i3 Wux. Hanpuvep, wiena ES),H\(? e
kpatuen (11,9 |1-1_II 180; wmea0 SU—TaKke ofuee kparioe sy i 0
IMeloT obiee "P‘",.- paTiBIX BCCTAA CCTh HaiNenbliee, B xannom cy pindh
CPL‘AII neex oﬁutma 1a3BIBACTCH HAUMERbIINLL 0By KPamKsm (H:(')Iia-e
ulicaio 30. 910 W56, 10)- ﬂ'g;“’.'mmbm“-‘ ancen HOK axoyype,)
i ofoapayacTcd Eea qicad -|. H]I_it’.‘. nocTynaem Ttax: p33‘1':|ratﬂ
JEerKo “oﬂﬁgpc.\(- “pocrbll! MHOHITE D] ; BLITINCKIBAeM Bee npocTue “EH
dantise  wicAa '; xorA Obf "mt?‘[léfm;g AAMUBX wucen; Kamaufl iy '3:0'
Siuresr, BXOATHIT ooannt Bnl s YI0 13 tex crencneil, ¢ l(ﬂro;;mﬁ-
ThX amomnTeACH U yyca. PONIBOLIM yMiOiKe e, it

o pxogur B A8

..""-::""—_:J_-_ iy "“-'m



§'16. MPOCTBIE NIPOEH 09

Npumep 1. Haitrn HOK uncen 252, 441, 1080. s

Pasnaraem ma npoctsie miomnTean: 252=22.32.7; 441=3%.7%
1080 =2%.3%.5, [Nepemmoxaen 27.3%.72.5. HOK = 52 920.

Mpumep 2. Haitrn HOK aucen 234, 1080, 8100 (cm. ‘mpumep 2
§ 14). HOK =2%.3%.13.5% =210 600. i

§ 16, Mpocreie apobn

Mpocmod dpotisio, (kopoue, dpobuio) HasuEaemen wacme eAuALNL 1Ll
Heckoavko pasweix wacmed (dosed) edumuypt, Yucao, noxasupaioilee, Ha
CKOMIBKO foviell paspeneHa ejiuulla, HASWBaeTCH SHAMexameses Apooi;
HHC/I0, TIOKASLIBANIIEE KOANYECTBO BIATHIX jofeil, —wuctumesen Apoli.

Sanuce: % wa 3/5 (Tpn mATEX), sAeck 3—uHCANTEND, 5 —aua-

MEHATANE,
Ecan uneanrens mensue aHaMeHaTeas, 10 npodh MeHLLIE emHHHILE

R
W HASHBACTCA NPasuAbHOE: - — MpaBHAbHAA apoGe. Ecan sncantens

papen aunamenatenio, Apo6t papea eammnue. Ecau unenntenn GoJbine
anaMenaTens, Apobs Goabwe eaunnns. B ofonx nocneamnx caysasx

17
Jl])Dﬁla HAILIBACTCA  Hen pastabHoil. Hanpimcp. o e T Henmpapib-

nue apotn. Yrtofu BmAeAnTs nanfonbliee uenOe WHCAO, CONEpMKAamieccd
B HEMpaBABLHON APOGH, HYIKHO PasfeaNTh MUCHHTENb Ha aHAMEeHATeNb.
Ecan geaenne seimoanserca 683 ocTaTKa, TO BIATad HENpasnibHAA ApoGh

4
pasia wactiiony. Hampmwep, —=45:5=9. Ecan fenenne sunoanaerci

€ OCTATKOM, TO (HEMONHOE) MACTHOE JAET HCKOMOE Le0e YHC10, OCTATOR
He CTAHODNTCS MucaAnTeneM Apobiofi 4acTH, IHAMEHATENb ipﬂﬁlloll HACTH
OCTACTCH MPEAHIM,

Mpuwmep, dana apobs 4—; Jenum 48 ma 5. INToayuaem wactioe 9
_n. 4B 58 ;
i ocTatok 3; T_.g 5.

Uneao, cogepaaniee uenyio i ApoGHYlQ sacTi (Hanplmep. 9%) s
nagsuuaeTes exetantn, JpoGian HacTh CMEAHHOTO YHCAA MOIKET GLITL
1 nenpamibioili ApoGuio, NAMpHMEp T-=; TOrAa MOKHO W3 ApoGioi
WACTH BEUACANTL HANGOIBWES UeAOC HHCAD (cM. BLE) N NPEACTABNTE
CMEWARHOE WHCHO B TAKOM BIC, uTOGL APOGHAS WACTH CTANA NMPABNAb-
noii ApoGsio (Wi nonce neweaan). Hanpumep, ?%:7-{-%:?-[—2 %=

3
= 9. K nogoGromy pijy ofuuno 1 NPUDOAAT CMEMIAHHME WieAa.

Yacto mpuxomutes (manpuMep, nps yMmuoKewnn apoGeil) pewars
nonpoc OGPaTHOro Xapakrepa: AaeTCA CMEWANHOE MHCAO, TPeGyeTcR npet-
CTaBUTL €r0 B BHAE ApoGu (nenpasuaskoil). [las storo wysimo: 1) uenoe
WHCA0, BXOARNLIEE B CMEWWAHHOE, YMHONHTL Ha 3uamenarens ApoGHOi
wacti; 2) K nponasefenmo npuGanuth wncanrtens, [loayuennoe wncno
OyfeT HNCANTENEM WCKOMOI ApoGH, 3maMenaTefn OCTAeTcs mpesknnil.

Npuwmep. dano cuemwannoe uncao B-%-. 1) 9-5=45; 2) 4643 =

=48 021,



E
70 11. APHGMETHKA 3

§ 17. Coxpawmenne n ¢p=lf.l.l.'ll!PEllll.E) apobn

Besmuna Apo0n e M3MEHUTCH, €CQil UHCANTEAL W 3WAMeHaTedb

APOGH YMHOHHTL 1ia ORHO M TO iRe HuCJO. Hanpuuep,
peE G ERATI) Rl e D
T Sy £ T o R T SR T S T T

_4'
=4

\

Takoe npeoGpazopaitite apofin l) . MB HA3oneM  epacuenpertess dpod,

Bynem ropopith, HTO npobk ;—8“ nofyqeHna s«pacwupennes ua G» p3

3
Epotn = .
Bemyquua ApoGu e HIMEHHTCH, Ecal MICAHTEAb It SHavenatems
e 18 18:6 3
p Ha ORHO H TO i€ HICJ0. Hanpuwep, 303056 =5

Apolin  pasgeqanT

T4 _ 44 | agpe npeoGpasoBaHue APOGH HAILBACTCN COKpaugenuen
8 aq 2 3
— gl b
potu. TonopaT, €10 npaﬁh 3 noayuexda ecogpawenmnen ua G» g3
18
Apatu 30"
TpoGs MOXKMO COKPATHTE ANUE B TOM eayuae, €CAM uHCAHTEmD
o CIOT OAHHAKOBLIE JRANTEN: (T. e. ecan oum He B3aHmMpo

W anameHarels MM

npoctue). Coxpaleiil
na HOI.

Mpumep.

ma 4 (o, pume § 1) .

a Taaca .

u siavenatens, Corpatt 5 S T

1 27 .
wro 97 1 36 wnetor OGUUY RenWTC/ACM d, cokpamaen = Ha 95 umees;

2713 panpueitmee cOK paULelne HesoaMommo (3 u 4— p3amans npo-
3 4
CThIC WHCAA). MEL TOAYHHM, ecan Hafigem HOJL, e
TaT A "
Tor me PﬁYgg_ Corpauan 1a 36, noaysus: vea 105,
u 144. On pased 108 _ 108136 3
Ta4 14496 4 °

e MOIKHO NPOHIBOLHTE ILAN MOCTENEHHO WAN cpasy
5, 108
Coxpariits APO b 177 - [lpiMenas npnawax nesumocry
BiHAHN,- 9T 4 ecTs oGuinil fednTeab sciirens
5 07
na 4, nmeex: 108 _ 108:4 3aueuan
(] '

Moené coxpaiteni® na HOIL noayuaerca seconpamusan dpogs,
{ale

§ 16, Cpaphen® ppodeili MPUBEACHIE K ofueny Inanenateas

ji ¢ OMUMAKOBHM uncanTesem Ta Apolh G
s e M::ge“‘m’ weuswe. Hanpuwep, -5 1 p_‘:‘.) g“l.u::-
Han . ! o it agpy
s w00 rsc ouiiaKoBHN SHEMEHATEIEN T2 1poGh GoabuIe, ¥ Kotopoq
Asyx apodeil i
HHCANTE b Gonpile:

JIXOAHTCA CODOPWATL moe
omatie e Pt TORNND (HAnpue
1y 9o npedlPEG e Mtm;.:::”::u'x;‘.E‘;'r‘f"".m““'“”“ APOBH. Tax o'y PI
canscenun apoden)i ‘:I‘_ra e nHl:l_uM“ ol "ﬁmﬁn.m-mum, 10 B ICPEOM jgpa 0
S, AP et ST 7T HSSSOERRLES ke
gyl Rt T : i . Ho gy
crpanownika, W7Cum 1O puna " CNTATH YA, peauowTa ey :
MEIL sy ganenie?
Epacunpennes

P .



§ 19. CNOMEHHUE H BEIYHTAHHE IPOBEN 7l

Uto6ur cpapuuts ape ApoSw, Y KOTOPWX pAIANGMM H UHCAHTENL
U shaMenavenn, mysuo ogy uam obe apoGu npeofpasopaTh Tak, 4ToGH
UX 3namenateny craan ogunakopwimn. flan sToro moikio, Hanpuuep, nep-
BYI0o ApoGb pacwmpnTh #a 3HameHaTeab BTOPONl, @ BTOpYIO—Ha 3uameiia-
Tens nepooit,

[Mpumep, Cpasimm apobil % “|_72' Pacwupsen nepoyio Jl,poﬁl:
Ha 12, a sropyio na 8; umeest: -:-=g-:.; _r_2=:—: Teneps  anamenatean
Oannakonel. Cpapiup umMcanTeas, BuguM, 4To0 Bropas Apols Goqbiue
nepeoil.

Mpumenennoe npeoGpazobanue ApoGell Ha3IEIBACTCA NPUSEORHUEM LY
K obuweny swasesameno.

Urofut ppueecTs k ofiwesy sHamenaTeqio Heckoanko apoleil, Mo#HO
Kainyio u3 HuX paclumpHTs Ha nponsbeiexie suamenatenell ncra.:hm:x.
Hanpumep, wtoGe npusectn k ofmemy anamenatemo ApoGi -s-',;ﬁ‘. ]
pacumpiy nepsyio ua 5-6 =30, sropyio na 8.5=40, Tpersio na 8.6=48.

0, B _200, 2 96
Meayumm T T390 = =gy 00U snamenaresem Oyaer
npoH3seenne 3uamenatenell neex Ranuwx ApoGedi (8:6.5=240).

dror cnocol NpHBEACHNA K OOWEMY 3HAMEHATE/MO — cambiit npocToil
I Bo MHOTHX caydanx camuil npaxteynwii. Epuncrsennce ero HeyaoG-
CTUO COCTOMT B TOM, 4T0 ofuiiit suaMenatTesb MOMET OKA3aThCA JOBOJLHO
GObUWIN, TOrAd KAk MO#HO BHOpats ero menbuniM. Mmenno, 3a oGwni
SlaMeHaTeNL MOMHO DIATL JmoGoe ofimee kpatuoe (p wacrnoctn, HOK)
Aannux anavenateneli. Torfa nymuo paciiMpHTh KAKAYI0 Apolb Ha 4acT-
HOE, noaydsemoe of jeienns ofilero KpaTHoro HA SHaMenaTens B3aTol
Apotn (370 4acTHOE HASLIBAGTCS COMOANUMEALHLIM MHONCUNIEAEM). r

Mpumep. Mdanw apodu %. '?T' —; . HOK snamenatencit 8, 6, §
cers 120, Monommrensise muomurean: 120:8=15; 120:6=20; 120:5 =
= 24. Pacwnpaem nepoyio apoGe ua 15, sropyn ma 20, Tpersio ha 24,
Noaywaes:

B yuweGunxax apndmernkn vacto M3JaraeTea TOJALKO STOT NpHeM npi-
pefleiiin Kk oCwemy snamenateno. Ha npaktnke on  onpapjbiBaercs,
OMNAKO, AmwL B TOM eayuae, ecan HOK  uwaxoautes nerko noadopom.
B npomignon cayuse NpUXOANTCR 3aTPANNBATL MHOTO DpEMEHN Ha OTHC-
kame HOK u  gonommreasusx  muoscnreneii. Kpowe 7oro, wuacto
oxasusaeren, wro HOK nenavmoro mensue nponsgepenns spasenatesei
I AdiKe BOBCE He MelsWe ero, M TOTA 3ATPAveHHOE BpeMA H TPYR
copeplento Gecnoesnsl.

§ 19. Cnomenne w suuutanne apoteit

Ecan anamenatesn apoGeli oaunakopwt, 10, 4roful CAOMHTE jpos,
HYHHO CA0EHTE  HE MHCAmTCAN, a YTOGL DLINECTh JI.FOGH, HYHHO H3 YH-
CANTENR  YMEULIIACMOIO BRYCCTH  MUCANTENL BBIYHTAEMOro; NOAYYCHHAR
CYMMaA HAR PasHocTL GYAET uHCAHTENEM peayibTaTa; IHaMeHaTe b OCTaeTCa
npescin, Ecan snamenatean apoGell pasauuus!, HY#HHO NPeiBapHTEILHO
HpHBeCTH Ilpul:!ll K Dﬁlllﬂ!}' AHAMEHATE. D,



72 1. APHOMETHKA

n 3 By, 7 1Y 4= 1
el gy
L2 0 48 a7
e e e R R
WAHHLIE THCAE, TO OT,
UeJHX W cymMy ApoGubix uactefl. BAlhio- BATOLAY yue
3 5 3,5
Opsncp i 2=+ () =1t =ral
PH BEIYHTAHHH CMELIAHHB X YHCE] ﬂpﬂﬁﬂ&ﬁ YacTh BLI
oxasartecs Goabute QPoOHOIl HacTH YMEHbLIZEMOrO. 'ro.-aa'";’;ﬂ;ﬁuﬂ"“‘“
*3aHHMAETCAY eANHHLA H OOpamiaeTcs B HeNnpaBuAbHYIO nl.mﬁb' b
Mpumep 4. ?%—%u?{%—% =5-:§—4|—5=-;2T—;r.
MNpusep b 11-—10—:‘=10-;-—10%=

§ 20, ¥ e apofieii. Onpe
= Jan ymuomenun 0 geneHus ApolH HA Yeaoe YHCAO MoHw
passpe pame onpeaenexua (11, 9, nn. 3 u 4). Hanpumep, % Soxpalane
3 3 3 3 I
93 X3=27 42 +27 =8
1 3
Opatuo, B4:3=27. MpakTiyeckne NPaBUJA BLSIECACHUA cw. mice,
Jlas yMuomenis na OpoGroe Hucao onpefiedenne § 9 coxpapim
semsan. Hanpumep, neficTeue 2o - 5 HEALIA BUNOJHUTL, ecan ero no-
{iMaTs Tak, Wro 2 TPEOYETCA BSATH CAAraeMuM 2 pasa.

Vunoacumy  Hexomopoe wucao (Uenoe Han 1pabHoe) Ha dposs— sua
qum  pasdeauio 6O WUCAO Mo suasenamess Opobu u pesy“f"‘fm wma:

Mums Ha wucmme.en.s :
Mpumep: 800-51 800:4=200; 200:3=600, Tax uro 8{1(}-_:'_,___ )
Nopspor peficTeufl (Aenesua u YMUOMENHA), MOKHO HIMEINTE:
cyfer Tor we: 800+3= 2400, 2400: 4 = 600. b peayabrar
Tpisenennoe ONpEleAeHie He ABAETCH NPONBOILULIN Ky b
OHO nE:mcse-r 4 HeoGXOAHMOCTH MOJINCCTBIO COXPaNITL aam;:f{?g'."""“'
yMHOMeENIA TY poib, KOTOpYIO OHO HIP@ZO B NPAKTIKE I 1 Toegpyy TBieM
MBI HMeJil Hedo ¢ LeahiMi witcaasl. ¥ GeliNca B 5TOM 1a ABYX 1 ”.‘mlmu
Tlpiunep. JIUTP KEPOCHHA BECHT 800 2. Croavko secsy 4 E?a‘; pax.
nie: 8&)-15 200 Ms=s ke 200 2. PeayabTaT HailZen ymomeney I'L:II.LI:-
- epocina? Pewenne: oL .
Croswko peca - 4 KEPO %0 T =000 (2) (cn.

npeguayuLni 0 nmep).
mEc.?:ll i ﬁ,..muemno tia P00 AANUN OIPEACICHIE, OTiuam0
MBI TIOJY 9N HenpaBuabliblil 0TEeT. Ecay 6y m:em:n or
v Hexo-

BLLeNpHBENeHHoTO,
L3HANH YMHOMGEHIE U3 —
8, mpuan ¥ T VeBOIMOMILIM, g

an ns onpeneactus §
[ipuoc OB PewaT gagauy O Bece KEPOCHNA DASHLIMI fefioryyygy, .
\enoar siCAe ANTPOB YMHONerIe, & TP ApOGHOM SHCIC UL Aeiicrgyjen }“
STatien 1),
paban AN OBAC BATL CPASY Taxoe
Heaban Mila eNCE WCAD, i 1A Yimon s CHite,
ApEACCHIN YMHOMCHIA APODY 1y Hn
pCTHEM YMEOMEHUS Ha Besge 'l:l'c;:“{’s
AS

1) Boapnkaet BONPoE,
oe FOgHACCh Ow 1 AAR r_hul:l e
&iuswnaen'n. wfo HEnn3d: 0P

{ 10dma.
nauten npear urpadi)s

e HiD
M. onpege.

Aele oo 08




§ 22, NENEHHE [JPOBER 73

[Tpi nepemuoensn neAwx uncen NPON3BEIEHHE He MCHAETCA OT mepe-
CTAHOBKH compoikpTeneil: 3.4=4.3=12. 310 cpoficTRO CoXpaHAeTCA M

npH ymuomenun ua apoGe. Hanpumep, %-3=-§—.+~§-+%=23 ST0T pe-
SYALTAT NOJy4en wa ocHose npexuero onpeaenenis (cu, § 9). IMepectapum
COMHOHSHTENI; 3--§—; npeikiee  onpefedeHne YMHOMEHHA TeNeph He ro-

JTCA, HO HOBOE faeT 3-%=2.

BooGie oxasusaercsi, WTo npi HOBOM ONpEfeJCHHN YMHOJKEHHS OCTA-
10TeR B CiJe Bee npexcine cuoficTBA B NPaBHAA, 33 HCKJIOYEHHEM OHOIO;
NpH NPesHen ONPeeneHtn YMHOMENHs YHeA0 YBeANYHBaNoCh, OTCIOAA I Ha-
SBAHHE «yMHOMeHHes (oT caopo eMHoror). Teneps e Mul A0/NHB CKA3aTh: OT
YMHOMEHHA Ha 4HCA0, Ooabwiee IUHUIUBL, MHOMKIMOE Heedutiusaemca; OF
YAMHOMEHHA HA HUCAD, AeHbuwiee COMBHUL (T. €. Ha NPaBHALHYI0 Apolb),
OHO  yaesbtuaemes. HecooTseTcTBHE NOC/ERHEro (JakTa ¢ HA3BaHneM [ei-
CTBIA OOBLACHAETCA TeM, WTO HAJBAHHE «YMHOMKEHNE) BOCXOANT K TeM
OTAA/EHNLIM  DpEMelaM, KOTAA NONUATHE  YMHOMKEHHA OTHOCHJN TOALKO K
UeMEM uHeAaM. .

§/2I. Yuuomenne apobeit. lMpasnao

Ymobot yanorcuins dpole Ha dpobv, yMHoICaIOM NUCAUMEAD HA HuCAU-
MEAL U SHEMEHAMENL ﬂa snamenamens. [lepasui pesyasmam ecne Sucaumend
npoussederLs, poil—e20  3HA . Ecmt cpean commonmurenedt
HMEIOTCA CMEIANHLE WHCJAd, TO HX npejsapuTe]sho ofpauialor B menpa-
BIBUYIO apoGh. Eme Ao nepeMHOMEHHA MOMHO COKpawlaTs JMioGoll mpHo-
HHTEb YHCANTEAA © JIOGLIM MHOMKHTEREM snameﬂarenn ua oﬁmuii JeJITeab.

Dpumep L 'JI],, 1;0 fg :;:%- %E .=2 (coxparnensi:
25w 20 wa 5; 12 n 27 ua 3).

Bee crasatinoe pacnpocTpaHferTca Ha caywail, KOTAa HHC/IO cOMLOIKE®
1enefl Gonbie gBYX. -,

Mpumep 2. 4% . %-4—§-—=F 7= 12 (cokpamentr; 9 u 3
ua 3; 4 w2 ua2 14 u7 npa’d) :

Ecan cpexn compoimkutenell ects ueasie wHeas, TO KaiKaoe W3 nociel:
HHX MOMHD PacCMATPUBATE KaK Apolib cO7.‘!EImIL‘I!&TL"I.EM 1.

|

Mpuuep 3. ---':'--i‘— = I“!45_2-1 }=%—=I- (cokpautensr: 5 #
15 ua 5; 4 n 8 na 4).

§ 22, leaenne ppobeii

Onpeaescnne fenciid, Jankoe Buiwe B § 9, coxpansercs W gaa ne*
newnst apoGeii, Ha Hero BHTEKAeT npasuio:

Ymobw pasdeaumy raxoe-uubyde uucao wa dpobu, MYICHO yaHowCUME
smo wucao na dpols, obpamnyo &;ruf::eam 1y,

%) Ofpamuas dpude NOAYUNTCH 03 AAUKOA, ecan y nocaediel nosmenays M8
Clasn  UHCANTeAL N ShumedsTeds,  Haupusep, pnn ,u,pu!!n‘],—uﬁpuluua oyms‘

Hpods % .



74 * 11; APHOMETHKA
n 1. 2: L. Ipets, o6 : 5

pumep 1. = :=. JlpoGy, obpatnan =, ecm 2. Crenosa-

%, Ao 2

TeMsHO, T ii3=—53 =27+

3.1 8% 16 8.6 I=lo==]
l'lpllm:p 2. 1'5—-35—--_5 LA Sy W e B it

Sro npaBujio NPUMCHEMO M B TOM CAYuYae, KOTAd ACAUMOE 1 AenH-

Teqp— Ueane wncaa. Hanpunep, 2:5=2-—;—.%. MNostomy ppoGuas
4epTa paBHOCHJLIA SHAKY Aejenus.

§ 23, Jeiicteng ¢ nyaem

Cnomenue. TlpnGasnexne uy.ug K uei:o‘;opuny YHCAY OCTABANET MO~
caegnee memspennsn: 54+ 0=5; 3= +0=3=.
Buuntanue. BuunTtamme nyas w3 Kakoro-nuGo uMeaa oeraphser
awennbar: 5—0=5; 85— 0=32
nocaeAiee HER. . » 3 T
yuunmeu;te. Ilponscepenie myas wa moGoe WHCAO DABHO nMymo:
5.0=0; 03—'-'_=0' 0-0=0.
Oenenne. 1. Hactioe or penenisa mgm Ha Kakoe-nmbo ynedo, orany-
Jige OT HYJR, PaBHO Hymo: 0:7=0; 0:5=0. _
9, UacThoe OT JEAEHHN HYAR Ha nyaw weompedeaenno. B stom cay-
gae moGoe HHCAO YA0BJCTEOPACT anpenesemno sactnoro (11, 9, n. 4‘5;-
Hanpuyep, MOKHO TIOAQIKITY 0:0=35, uto 5:0=0; wo ¢ panuLi npasom
0:0=37 o 3-'7-»0=0. Moxno ckasate, wro sapaua penenns nyan
ua YT pneer GecuMHCACHNOE MHOHIECTBO peuwennii, n Cea YRAIAHHA fo-
poaHiTenbHbX ALY neiicratie 0:0 ne nmeer cmumcaa. Jonomnrensime
na;iHb": AO/UKIE CTONTh B YKA3AHUN TOrD, KaKiM ofpasom WaMensHcs
BEAHYHHLS fennmoro W ACHTENN JI0 TOro, Rak omn crasm myasuu. Eean
ST0 usnec'mu.TTO i GOLUNIKCTRE cydaes MoiKHO BLpaenio 0:0 npy-
. Tax, ecii HIECCTHD, 4TO JeAumMoe npmisumal o
RaTh caklcl, 3 3 PUHMAA0 |.0(‘_1q;w73;|.
reapito IMAUEHIA T45 Top0* Tooos M T A A Jemitens gon, oo
3 7 & 3 -
¢ B STO BpeMal OLJI0 — @t —— . 4, T 3
# T. A, TO HacT P ’ T00 " T00 7' TO00 * Tooo =
0T B T & OCTABAJOCH PBALLS —=, NOSTOMY i “MacTuce. 0:( CunTIeTeY
apecs papned - .
B rionoGHEIX CAYUAAX TOBOPAT O EPACKPHITIN HeOnpPeacacHIocT 030
V1,12, npmucp 2). Ian packpuTis meonpesenenocrti 0:0 cymc.cy

(cm. SUUEX  TPHMEPOB, H3YMaeMWX BRICLUE] Mg i

p g oOWHX BF . : MaTemaTnRoN,
B?ig:'il” caysanx yaaeres oGoiiTics W cpepcToamm sJleMenTapuoi -\:)a-r:}o
M R

mmgnll[ac‘ruue oT peediifi KAKOTo-miGo uicaa, oramunoro or nyas, w
55 cyulecTBYeT, TOK KIK B STOM cayuae imkakoe wncaa pe 'Mu.‘r 2
Hyik |’_l1‘11UF|"TI" onpenesiening 4acTHoro (11,9, m.d). HieT

oI wep, 7:0; Kagoe Ou uwe
yAo! ag, HATPEE ' 0 W BSHTL ;
33“”;1(‘3: 7), oMo He ToauTCs (160 2-0=0; 3.0— 0; 7‘0-_—”[? IJ[FI;:)G},
crameds £r Sl o nponseenenny 7). Moo cxazaty o sane i B
x fana o

; noay
yaKHe 4 HoJd, OTMMHOPO OT Hyas, ue g »
| Lt 1 nysab W -} Yo, HMECT pewerns,

zeae

T e



- § 26. JECATHUHBLIE OPOBH 75

Onnako, MHEaO, OTANNHOE OT HYJA, MOMKHO PA3feANTh HAa WHCAO, KAk
yroguo 0aHakoe K HYM0, B ueM Oaikke ARAHTEAb K HYJIO, Teu Go.n?me

" Gyser wactnoe. Tak, ecan OyieM heanTts 7 Ha ?Ia—, ﬁ. 1066 10008

W T. ., To noayumm wactuwme 70, 700, 7000, 70000 n T. 4., KOTOpHIZ
neorpannyento pospactaot. ITostomy 4acTo ropopsT, WTO NacTHOE OT je-
Jennn 7 na 0 «GecKoncyno BEAHKO?, LN epaBio GECKOHEUNOCTHD, H MHUIYT
7:0=co. Cmmicsa STOr0 BHpameHust COCTONT O TOM, HTO ec/m e/ NnTeldb
NpHOAHAGETCA K HYA0, & [GJUMOE OCTaeTch pasuuM 7 (waw npuGml-
#aefea K 7), TO 4acTHOE HEOrPaHHNEHHO YBCAHYHBACTCH.

& § 24, llenoc n wacTh

1. Haxompenne wactn no uenomy. Ymobu wadmu HeKomopyio wacms
HUCAO, YAHOXCEION 620 Ka OpoGh, GHPGICAONLI0 JMY Hachb.

[Mpumep. [lo yerapy kKoonepaTnoa, 444 NPABOMOMHOCTH OTYETHOTO
colipanuit A NeM ADANGHO NPUCYTCTROBaTL He Menee 2/3 uneHoB Oprann-
saiun. B woonepatuse 120 wnenon. [pn Kaxom cocTabe MOMET COCTORTLCA
oTyeToe colpanne?

2

Pewenme: 120:==80 (vea.).

2. Haxomaenne uenoro no uwactn., Ymofie nalimu wucso no seausune
dadnot eeo wacmu, JEASm My GEMNUKY Ha oG, EHPEICAOW|II0 GaK YO
HAEMb,

MNpumep, Bec tywn Ouika cocrapanet 3/5 muvoro pecn. Kaxos
Jioden GWTh #Nboil pec Guika, wro0u Tywa ero necivia 420 we?

Pewenie: 420:% =T00 (x2).

3. Bwpamenne wacrn B A0ARX ueaoro. Ymodn ewpasumo wacmy 6
doanx geioeo, wacimb 0248 MO GEADE.

Mpumep. B xascce 30 yuawuxcs, OTCYTCTBYIOT METEEpO; Kaxad
HACTL YMALIXCH OTCYTCTBYRT?

Pewenne: 4:30:3—"’-::—

§ 25, Aecaruunwe ppodn

Bruneaeiun ¢ npocTms APoGAMN CTAHOBATCR OYEHL FPOMOIZAKIMIL,
O BHAMEHATEN MX CHOMLKO-HMGYAL Den lnasnoe aavpyauenne
COCTONT B npusesenn ApoGei K ofemy 3HAMCHATENID; OHO HLITCKAeT H3
TOIG, 4TO 3HAMEHATEAN MOTYT Gt MOOLIME  4HCTami, B BHGDPB KOTOPLIX ~
Her HuKaRof cnctemd. [lostomy yme b ApenuocTH NPHLAH K MLICAH
pulUpaTL Ne NPoN3ROABND, @ CHCTEMATHYCCKN JOAN eHuHuB (KoTOphie
B OpocTEX Apo0NX WrpaloT poau 3namenaredseil). Jlpesneimmn cucmesa-
mumsckus dpofisane,  ynorpeGaspsumnsnes v Basunowe sa 4000 ner o
HOWETO BPEeMenl H MepellcAnME  Yepe3 ApebHerpeuecKiX acTpoHoMmos
& acrponoman 3anapnoll Epponw, Guan wecrmudecamepuwime dpobu (om.
11, 7, n. 4). B wonue 16 pexa, korga coomuue puvuciAcHns ¢ apoGaan
CTadil WNPOKO NPHMEHATLCH DO BCeX OGAACTAX MKHIHM, CTAMN BXOAUTH
o ynorpelacime Apyrie cucresariveckue apotu: decamuunwe (em, 11, 31).
B nux examunua acanTcn Ha pecats ponel (iecaThie), Kamgads AScATaA
Jions cHoBa wa AecaTh  jonedi (cotee) u T, A, TlpenmymecTso  fecATHY-
Hax npoCell pepei APYFHAM CHCTEMATHYMECKNIMH COCTOMT B 'TOM, MTO Ol




76 1. APHOMETHKA

OCHOBAWK HA TOM JHe CHCTEMe, Ha KOTopoll NOCTPOSHH! CHET N1 3afich
wenux gncen. Braronapa tomy u samuck ¥ npapuaa geficTenit ¢ geca-
THYHBIMK APOGAMH MO CYWECTBY Teé e, 4TO H AAA UeMbIX 4HCe.

Mpu sanucn AecaTnunkix ApoGefl HeT Wyw#An 0603HAYATH HaHMeHO-
Bamue [o7ell (€IHAMEHATENbs); STO- HAUMEHOBAHNE Y3HAETCS MO MECTY, 3d-
HitMaeMoMY cooTBeTcTBYISuIell uncppoit. Chiasana saniicwsaeTes menan yacr
4jicla, CNpaBa OT Hee CTABHTCA 3anaTas; neppas wupa nocie sansToil
03HATACT HWCAO0 JECATHIX (T. €. JECATLIX J0/Iell eAHHNIEL), BTOPAS — COTEX
TpeTsfi— THiCAUHEX H T. A. Lludper, crosume nocae sanatoii, Hasusaioren
NECATHUHBIMK SHAKAMH,

Tlpusep. 7,300 —cesb LeIbiX, TPH AECATHX, NATh THCAYHEX (Hyab
noKasunaer OTCYTCTBHE COTHIX NoAeii), T. e.

5

il R R I
7806 =7+ e +~m+ 1555

Opmmt 113 MPENMYWECTB JecATHuNLX Apoleil mBANETCH To, 4T Bhe
paxesine ]Ipl:lﬁllmf ACTH CPa3y e NPOMHTEBaeTCAd B BHAE NMpocToil ﬂp’ﬂﬁﬁ'
__ 305
7,305 =730 ;
wncao mocae samatod (305) ecth wncantens npoSuoil wacTw, snamenarezen
Apabit g@aseTcA TO HCI0, KOTOPOE NOKAswiBAeT, Kakue Iio.w npeacran-
aner nociepHuil AeCATHHUHLIN 3HAK (B nawHOM cayuae THCAYHLIE).
Ecan JAeCATHHHAR ;Q)Dg!; He COAGR:UT uenoil wacTi, To nepel aansaroi
crapaT Hyab; fanpunep, o5 =035,

§ 26. CeoficTBa AccATHMHMX npobeii

b HE HIMEH)
1. Jecamusuad ZFY T BeANMINL, ecAN K weil
NpHIHCATD mo6oe HHCAd nyJeit. . enpana
P 1.7 = 12,70= 12,700 u 7. 2. 1),

Mpumed-

2. ecarn4nan H.P%f::lu:e H3MEHNT BENYHMEL, ecan otlpocnts wyan
ye cnpana B ee KOHIC. i
c-ruslu[_ll puNED: 0,00830 =0,0083. (Hymi, cromumme we na Kolue, oripa-

= AB3A.
CHBL.;E Ecﬁ:nﬂmr,“ apofib yeemuites s 10, 100, 1000 u 7. g pas,
"m.rm nc]ﬁe"mﬂ ua OAMH, JIBA, TP U T. A, 3Haka Bipaso, LI
3a ﬂ)pli wep. dnewo 13,058 ymeauuwren n 100 Pa3, ecall nanmwey
1305,8. o6b  yMeRbUIN
ariunaf AP suiiTes o 10, 100, 1000
4. Jieryio. nepeuecTi Bacto Ko o, 02, w1 7. 2. awawa. "
ecui Wep. dncao (24 yMeHbWHTCR B 10 pas, eenn wam,
P 1 Y000 pas, ecan namuwex 0,17624, ot
4 cpoileTBd llflb%a n?{:l’;ﬂmtl s”ffp“ NPONBONNTL yMuOMeHne |
ypeaa 1t ' 100 = 1208
e rrll T) " ;ll;:ufe:'wlffgﬁn L?gc 112-.325)0.! Es-:)rat‘uI ?:2,?3;;:,?‘032?& (npenpapy-
: a el 3:10=4,203; : i
et el 05103 25 TSR st
narwo 3a|1lfli""" 42, " il nepenecen JOATYI0 ua Epu
res
anaxa BeR0):

Aeae-

06 orauiith KoFOpYs ISRENCIOY. Saancao 12,750 08,70, e 1) ay
'] X " .




§ 28. AEJIEHHE QECATHYHOA APOBH HA LEJIOE YHCIIO 7

§ 27. Caomenne, BHMHTAHHE W YMHOMEHNE ACCATHYHBIX napobei

Crowenne H BuunTaHMe AECATHYHHX Jpofeil BenOJ-
HAWTCH Tak ¥e, KaK cA0MeHHe |l BEIMHTAHHE LEJBIX HHCET
HYHHO TOMLKO 3aNMHCLIBATEL KaRCALIL paspan nog paspaiom
TOr0 e HAaHMeHOBAHHA. -

NMpumep. 2,340,024 14,96 =17,28.

Ymuomenne necaTuynnx apobeii. [Tepemuomaen pannue wncaa, Kax
Heawe, He ofpallan BHHMAHHA HA 3aMATYI0. 3aTeM CTABHM B peaynnTaTe
3ANATYIO, NOAL3YACH CACAYIOWIM MPABIJIOM: 8 NPOU38EdeHuUN wiuCAD SHA-
KO8 mOCA? 3anAMON PASHO CHMME WUCAA SHAKOS nOCAe JanAmoil 60 scex
COMNONHMEAR. ‘ .

Mpumep 1. 2,064-0,05. [Mepemuosaen ueasie uncaa 2064.5 =
= 10320, B nepsom comuoncHTe e OBIIO TPH 3HAKa nocde aanaTod, BO
BTOPOM — s, B nponapegenis WHc/0 3HAKOB NOCJe 3anAToll AOKHO
Ghirs naTe. Orgessem ux cnpasa; nogyuaem 0,10320. Hyas, croaumuit
B konue apoGu, momno oTGpocuts: 2,064-0,06=0,1032.

.ﬂ'ol nocmanogxu  sanamoti ombpactisams Hyauw npu IMos  crocobe
Heawar 1)

Mpumep 2. 1,125.0,08; 1125.8=29000. Yncao anaxon nocne 3a-
natoil gosmkno Outh 3 42 =5. [punuceisan k 9000 nyau caesa (009000),
oTheanes cnpasa nate suaxos. [loaywaes 0,09000=0,09.

§ 28, Jlenenne aecaTwqmoi apobi Ma UEAOE HMHCAD

1. Econ penuvoe menblie feanTeds, nmmes B uenofl wactn wacTHoro
HYAL M CTABMM NOCE Hero 3anaTyio. 3atem, He o0paman BHUMAHHA HA
HANATYO, NpHcoRANHAeM K uedofl wacTim JeauMoro nepmyio uu(py ero
ApoGHOfi wacTi; ecan NOMYHEETCA YHCA0, MEHbLIee JeqNTeds, CTaBun noche
3ANATON HYAL I NPHCOEIHHAEM elle oguy undpy AeAHMOro; ecai M nocie
BTO0 MOJyuaes WHCNO, MeHbllee IeJnTens, CTABMM eme Hy.as o 1. 4.,
TOKa Ne NoaydiM ukcha, npesocxoasmero jeantens. B panwnefimem je-
NeHHe COBEPIISETCA TAK e, KAK C LUSARMI WHCAAMH, NplYeM AeNMOe
MOIKHO  HEOPPAUMMEHHO cpaclpATh» Bnpaso or sanarofi, npunmuceipan
B Koie wya.

3ameyanne Boamonno, uTo onHcanysil npouece AeacHIA HIKOraa
ne aaxomuutes. B TakoM cayuse wacTHOe MeNbIA TOMHO BRIPAINTL AGCH-
THaHOI ApoGBio, HO, OCTAHOBHBIUNICKL Wa HeKoTOpoll uudpe, NOJY4HM npH-
Gamennuit peayantar (cm. ke § 30).

Mpumep 1. 13,28:64.
3anuncs: Buect uncao 132, Gonviee peantesn, NoJy4HIOCH
28 (64 nocae npucoefntennn nepsoli we wndpet Apoduoil Hacti.

8 |i7%675 [lostomy B nacTHOM NenoCpeicTBEINID mocie AANATOI
48 nyasn ner. Ho nepsuil octatok Bmecte ¢ n‘!mcumnumman
:I-tl'g I Hemy caeayiomedi wwppoil neaumoro (48) menbuwe fe-
% JUTEAs, NOSTOMY NOCae ABOIKM B YACTHOM CTABNTCA HYJb.

kel 3aTeM «CHOCHTCA» HYJL (MeAuMoe epacunipsercis, Npi-

nivan pug 13,280);° 510 no3poaser NPoJOTHNTL JeACHHE.
K C.-'ICA)’IULilL‘Mg octatky (32) onaTh CHOCHTCA HYJbL (feaumMoe npejcTasn-
anem B oBnge 13, :

') Opn ysuosienun no cnocoy § 41 otdpaculnaTs HYAR MoHHO.
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Mpuuep 2. 0,48:75.
3anncw 3gech mocde TPHCCEANHENHA TNepoofi umpps gean-
0,480] 76 MOTO ToAyMaeTcAa MucAo 4, Meubuiee 75; B MACTHOM NoCHe
_'480 [gTgogd  sansToll CTABMM HYAb; NOCAE DpHCOGAHNEHHR BTopofi

] undypsi noyuaen 48, koropoe nee ewe wenbie 75. B nacr-

HOM CTABHM NOCAE 3anAToil BTOPOfl Hyab. «Pacwupass
apofs opumM Hysem, MoaydaeM 0,480 u T. 1. :

. Ecan pemmoe Oofblie JENNTENd, JeNlM €HAYANA UEAYIO HacTh;
AaMHCLBgeM © UACTHOM Pe3yAbTAT JeAeHia W cTasum sanaryio. [Toche
ST0r0 fedeniie NPOROMAETCH, KAK B NPELUYLIeN cayuae.

Mpumep 3. 542,8:16.

Paspenns UEAYI0 YACTh, NOAYYMM B HacTnom 33,

?132 :'Jaa cllsé s ocratie (8TOpoil mamx)im. Mocae uncna 33 crapmm
a8 T gansTylo, 3aTeM K dﬁgﬂ{y CHOCHM caeayiouLyio unippy 8,
= [Moayienuoe YIcI0 Zeamt wa 16; noaywns 9— nep-
48 pylo unQpy noeae sanaroii u 7. g,
E : TakHy e CHocofoM AenT LeAoe =HCAO WA uedoe,
“:E ecan ygcTHO® XOTAT NPEICTABNTE B BHAE JecaTHYNoi
. 32 apobu.
)

ﬁpmlep 4, 417:15
3pech sanATaA B MacTHOM mnocTapaena nocae TOro,

Banunce: ennnil 1 ¥
K nonyRiacs NOCACAHNN  peanli ocTator (12). Hemn-
4im) 15 Moy 417 womNO npAaTh B 417,0; Torza ono mpex-
™ 27,8 cTapHTCA pecaiTitunofl 1posbio.
105
120 . { :
§ 20 Mencute lccgnmnoﬂ Apolit Ma aecarnuuyio apodh
3 0 dpobe (nan
1h Qecamusny ea0e wieao) na decn-
Ymobu pasertih ooy sansmyo 8 Oeaumese; & Qeanosi see Hepe.

Gpat s i
musnyo dpobs, 0::: pfiﬂﬂ Ha CMOALKO IHAKGS, CKOILKO LY Goiao o Apossigs
Hocum sﬂ-‘tﬂrﬂ!ﬂi (o cayue Hmﬁ’“l’_llig:[?ml K JIeMBiony o ionue npes.
wacmu  Geaunmea rebpaloTes Hyan). <1C STOrO BRINOANAEM fedeiie Tax
BApHTEALID, NPHIH s rrnparPﬂEﬁi“ s

E*'J

KaK ygasaio B NPEARAYT, 0012,
3 Hpumep. % podiof .rac-;l':nnc;mne:m 4 3naka; noSTOMY 1 go-
anuch: eHOCHM "IANSTVIO Bnpapg 3 i gy
456,912 4‘"““’55&‘;? Teamy 456,9 na 200 W8 4 auaa; nony.
2 9.

36 ° |sgors oM
7 S

06

el=S

e ,mcn'rmmoﬁ apoln § TPOCTYIO B o6parno

' e

490, o i dpotn

ot A Mﬁf:j;f,l%w ﬂﬂ:m q‘:uf_:ﬂ?ﬁ:iﬁ:m-duymwo‘ omgpo.
e Mﬁ;muw noAirt 0. AOKASBEQREE, Kaxye ‘;;‘o POGHU; aHa en,.

BUA DA, p‘s.zwﬂb e ML npedeman sy,

MEACH e HYNH :

m



§ 31. HCTOPHYECKHE CBEJEHHA O APOBAX 73

nocaeduud decamuuneit suak, Toayweinnyio ApoGs senaTeAbHO COKPATHTD,
€L 3TO POIMOMHO.

Ecan pecatnunan ApoGh MpesocXoAnT EANHNLY, TO NPeANOUTHTEALHO
ofpauate B npoctyio Apolb TOALKO TY e YacTs, KOTopag CTONT Mmocie
SANATON, weNyI0 e 4acTh OCTADHTL (63 HIMEHEHNH.. !

pumep 1. 00125 ofparute 5 npoctyio apoGe. Mocaeannit ae-
CATHYREIT 3naK NPeACTABAfeT JecATHTHCAUIbE qoan. [Tostony anaMenarais

; 125
Gyner 10 000; umeen 0,0125 = rm =

Mpumep 2. 2.?5=2%=2—2—. nan 2.?5=%=1—4‘-. ﬁpunno'm’[l

TEAbHO, OfUAKO, NPONIDOANTH BEIMHCAEHNE NEPBEM H3 ABYX VKAIAHNLIX
cnocofon, T. e, oetapaan 003 NIMEHEHHA ABOIKY, CTOAUYIO €AeBa oT 3a-
nsvoil, ofipamats » npocryio ApoGe wieao 0,75. i
Ymobw obpamums npocmyio dpols 8 decamusnyio, HyXcHo pasdeausis
Mucatmens wa swasenameds-no npastiaas § 28 (em. npusep 4).

Mpumep 3. dpobs L ofpatuts B pecatusuywo. Jleanyw 7 ua 8 o

]
nonyaaen 0,875,

B Goabwmncree cayvaes sTOT NpOUESC ASACHIA MOYKET NPOAOMAATHCA
Cecxorieunio, Torga npoctan Apolb He MoikeT GuTh OfpauleHa B ACCATHY-
"yio Touuo. Ha npaktiie sToro nukorda uw ne tpeGyerca, Heaenne of-
PLIBAIOT B TOT MOMEHT, KOTJA 0 WACTHOM NOAYMEHW BCE Te JECATHUHAE
NOJIH, KOTOpWE NMEOT fpakTHYeckoe 3uavenne,

« [Tpumep’ 4. TpeGyerca passecutn | 2 Kope na Tpn papmeie wacTi.

Bec kampoit wactn -%- k2. Yrolul BIBECHTE 5TO KOAHMECTRO, HYHIHO

- 1
EHPAINTL €ro o ACCATHWILIK JOJAX KHJAOrpamMma (Tﬂil KdK Tmpy B TKE

e :|cnn.'ra.3)rnu1-cn) . Hean 1 wa 3, noayunn 1:3=0,333. Menenue Moo

npozosaaTh Ges Kouua; B wacTHoM GYAYT NOABAATLCA BCC HOBLIE TPOM KL
Ho ua Maraanunuy pecax Beauss yuecth MajduX u3meneuit seca {nanpiu-
mep, menwmnx 1 2), fa i camp sepia Koe pecat Kamoe Goablue Fpasima,
B pannos caywae npakTHUecKoe 3HAYEHHE HMEIOT ANLb COThE A0AN KuJ0-

rpavma. [Mostomy Gepem -;li- K2 = 0,33 k2.

Ilan Gosvwell TouHoCTII NPUNATO  YMHTWBATL BEANMNNY Nepeofi or-
Cpacupacmoil undpst. Ecan owa npessimaer 5, To ypepacusaeman wudpa
yeeawaunaerca ua 1 (nogpoGuo o6 stom cm. § 36).

Jameuwanne. [ake Torms, Korma npoctyio ApoGb MOMHO TouHo
ofpaTiiTe 8 pecaTiinyio, B GonbunmicToe cayuaes storo me pesaor. [o-
eriirag TpeGyemoll cremeny ToNHOCTH, Aeachue ofpIBAIOT.

T

Mpumep 6 OGpaturs apoGo 53 b pecatiuiyio. Towios anaueme

Gyxer 0,21875. Cuorpa no TpeGyesoil creneiy ToukocTH, jfenexne ofpsi-

BatoT Ha sropofi, Tpersell W T. A, uudpe uactnoro w Gepyr 575:::0,22.
520209 N T A

§ 31. Hcropunweckne coepenun o upolax

TNonatie o apoGi MoraAD BO3HWKHYTH Y Mmojell AHmb noche Toro,
KAK Y HHx o0prioBaiuch HEXOTOPHE UPEACTABJACHHSN O UEAWX HMHCAAX,
Kak n° nountne uenoro uMcas, nowaTHe ApoGH  CO3AANOCh HE CPAsy.
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%
Tpexcrasneniie © €N0JOBHHEr BOIMHKIO TOPASAO PaHbIIe, HGM O TPETAX»
W eueTpepTAX®, 4 06 STHX NOCHERHMX-— PAHbLLE, %eM O APOGAX C APYIHMI
suamenateasyn 1), [Teppbie NPEICTABICHHA O LLE/IOM YHC/AE BOSHUKAH B npo-
liecce cueta; MepBble NPEACTAaBAEHHs G APOGAX—M3 MpoNeCca H3Mepenun
(RauH, noWARed, Beca i T. n.). Crenp Metopmueckoll ceasn HcumcIeHna
Apoelt 1 CHCTEMEL MEp MOKHO ofHapymuTs ¥ MHOMMX Hapogos. Tak,
B paBNAOHCKOf cHCTEMe Mep Beca (i jewer) | TasaWt coctabsa 60 miy,
a ogna muna—60 wexedeit, COOTBETCTECHHO © STHM B BAaDHJOHCKON MaTe-
MaTiKe UMPOKO YNOTPEGNAJHCH LIECTHACCATEpHYNWE ApoCH (om. 11, 7).
B apesnepnycKoil pecosoit (i Jewennoil) cucreme | acc meanacs wa 12
yHiA; COOGPAsHO C STHM PHMINE NOJLSOBAAMNCH ABCHANNATEDINHLINY

1
npobamit. ﬂpoﬁh_ KOTOPYIO Mbl HE3LIBAEM 15, PUMJIAHE HMEHOBAMH eyi-
uneiis, name' ecal oHA Yﬂﬁlwﬂﬂﬂﬂ ANA HAMEPEHHA AAHHEL AW npofl
AL} APOGE, KOTOPYIO Mbi HA3LIBAEM —-, DHMARHE HASHIBAMH enoa-

WH» R T. T
'mp'angfiuiil «O0bIHOBEHHEIE npoGis  WHPOKO yNoTpeGASANCE  Apeninmm

witani. [1paBiaa gefictsiit ¢ ApoGami, Haaomennue k-
;ﬁi?:m ,','-.J:.';’iu BpamarynToit (8 Bex 1. 3.), AHiub HeMHOrHM OT i
By, Hawa sanich ApoGeil Toxe cobmagaer ¢ uumwiickofl; Tonuio
pHine e m‘:ca::::: rPeK 3ANMHCLIBAM CHEPXY 3Hame-

y uHCMTeak, HO 93 NOALIOBANHCE APYTHMI 3amy
::?pme; f:::a;:hu KoHeuHo, CBOMMIL aHakami) 3 5* (Tpllynﬁ‘rux]_ 1CAMH,
Hygiickoe ofo3uaueiie Apoleit W npasuaa melicTBINT Haa HEMM Gamy
CROSHEL B eke D MYCYJBMANCKHX crpaiax Gnaropdpi Myxawmeay
g(upemcxau}' {s,qb-.kl!ﬂpllﬂlll.- m', 11, 7). Oun Gbiim nepenecent p 3.
namyio EBpONY TaABAHCKIM KYTOM 1t yuentm Jleonapio @uGonauyy

wa Tuast (13 B-)- S e

¢OOLIKNOBEHIED Apobamn  npumensanck  (npeism 3
“e"“f? ‘;p:gl’”(:‘““""] G Ve ApoGi. Oun Guim Humllgcmi:lﬁ:_
Teenen geen BN e 5:;“. nnoﬁm‘"“ BNepELe BRCA DBAAIOWLIicn
ot O T i oM gt an-Kaum (14—15 pea),
Jyuse APOGH GRUNI Bhefientl B MPAaKTHKY roAnamfckin
Eynugﬂogenﬁnalommm npmenepoM-yuensn Cinonon Crepunon (1548—

1620 rr.)-

§ 82. Mpouentu

,uaﬂulcxor% Erﬂ cerifo—c cornn) waseeaenca coman
i 1

oT )

Mpoenios G “oauanaer 001; 27% =~ 0.97; 1009 = 1; 150% = 1.3
wacmb. ] o
W) 51 03Hauaet 0,01 aspnaates; peinoimL

nAaT : i : BECh Naan —

1% OJng.:E.m IDD%T ": ana; bunoanenwe 150% naaua oanal?m
shaunt Bl pa m T A
Bhing et 1D

.___.-—-"'"".‘. qitn €NOACBIHAR CRugeTenneTn
¢ monf r YeT TOT $AKT, uro mo
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§ 32. MPOLEHT bl 81

Utelw Hafitn npouentice ppanelne A8NNOTO WHCAA, WYHHO YMHO-
WHTE 5TO wneno wa 100 (wan, wTo To e, NEpeHecTH B HEM 3anATYI0 Ha
ABa 3HAKA BNpano).

IT pume pu. TNpouentnce ewpasenne uncaa 2 ectn 200%; uuena
0,357 ecrs 35,705 uncaa 1,763 ects 175,39;.

YroGel HafiTh uWeio No ero NPOMEHTHOMY BIPAMEHIIO, HYKHO Pa3-
AesuT npouenTtHoe pupamcenne ma 100 (nan, uro To e, nepenccTd 3a-
NATYI0 Ha Apa 3NaKa BJEBO).

Mpumepw. 13,5%=0,135; 2,30 =0,023; 145% = 1,45; %=

= 0,49 =0,004. .

Tpn ocrHobHLIE 3ajladil Ha NPOUENTE TaKOBLI:

3agava 1. Haiitn yrasanueii npouent gammoro uncaa (cp. 11, 24,
npasyao 1), Ilannoe wicao yMHOMKAETCA Ha YHCJD MPOUEHTOB, Pe3yJLTar
zeamrcn na 100 (wawm, uwro To ke, sanaTas NepeHocHTCA HA JBa SHAKa
maesg) 1).

Mpumep. Io naany cyrounas gofuva WaxTel JOMKHA PABHATLCA
2860 tomumam yras. laxra npmunna o6ssareascroo punomisTs 1159
naana. CKOALKO ToHH YrAa Ao/oKHA JaTh WAaxTa B CYTEN?

Pewenne 1) 2860.115=1328 900, 2) 3289500:100==3289 m 2).

Japawa 2. Haiivn 4ncao no ganxoii BeAwdnHe yWasaHHOro ero npo-
uenta (cp. 11, 24, npasuno'2). [awmam Beawumna Jeantcss Ha  HHCAO
NPOLENTOR; Pe3yasTaT ymuoxaeres na 100 (r. e. aanATam nepenocHtes
na npa smaka snpaso)¥).

IMpusep. Bec caxapuoro necka cocrasaser 12,59 or peca nepe-
pafiotannoii cpexnosnus. Ckofbko coekaoBnus Tpefyerca nas Harotop-
aenna 3000 y caxapuoro necka?

Pewenne 1) 3000:12,56=240. 2) 240.100=24 000 () %).

3agaua 3. Hailitn swpamenne ofHoro uneaa o NpoueHTax APYroro.
(cp. 11, 24, npasnao 3). Ywmnowaenm neppoe wincro ma 100; pesyastar
AeJNM M3 BTOpOE MHCA0,

Mpunep 1. Meroa ckopoctioro afiira Kiupnuua, npeAnameniLi
macrepos 1. A. Jlynanonei, nosponn emy YREAMMNTL NMOYCK KUPMAYA
¢ ognoro  kyGiueckoro metpa newn ¢ 1200 go 2300 wryk. {Ia CHOALKO
NPOUEHTOR YUHH4HI0CE NPH 9TOM NPONIDOACTBO KNpRuva?

Pemenmne.

1) 2300— 1200 = 1100, b

2) 1100- 100 = 110 000,

3) 110 000; 1200 == 91,67,

I1ponssofcTeo Kupniva ypeanunaocs wa 91,670%.

Mpumep 2. Io cempaeriemy naany nodwua seprn 8 CCCP posmkna
Guna coctasnte B 1961 r. 161 sman, m. @axTuveckan me aofuua co-
crapiaa 166w . Ha crkonsko npouenton Gua  Buinoanen naan
o 1961 r. no noGue uedru?

Pewenne,

1) 166- 100 = 16 GOO;

2) 16600:161 =~ 103,1.

1) Hnmasn croBaun, ASIHOE uneno a na apofn, ot YD YHA-
aunnsil npoent

) Onucannoe AeflcTEIe PRENOCHALNO cacaymmtemy: 2860.1,15=23289.

*) Humsue cromasn, RaRAan Beswdnna  AeARTes e gpobs, BHDAHMGILYR YHa-
SaMnLi npouenT.

#) Onicannoe gellcTene pasnociaeio caeayiomesy; 3000:0,125=24 V0O,
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dakriueckoe Koamuectno poburofi weprw B 1961 r. coctapamer
103,19 K sanJaiMpoBaHHOMY KOMHuecTRy.

Jameganne l. Bo Beex Tpex aagauax MOMHO MEHATH MOpsjok
efcraill, nanpuyep B NOCAEAtell 3ajave ciauada BHNOMTE JENeHNE, a
ageM peaydLTaT YMHOMHTE Ha 100, v a

Fayeunanne 2. Humenpibepenuwil npumep NpefocTepeixer uy-
Tatenn or caeaylomeil 4acTo jonyexaemoii omniGKu:

[ycrs TpeOyeTcsl Y3HaTh, CKOAbKO cToua meTp THAHI JO CHIKeHus
Len, ecan Nocae MOIKEHis nponaiofi menw na 5% 574 THaik npo-
flaeien  no 12 pyG. 3a MeTp. Huoraa unaxogar 15% or 12 py6., . e,
yuioncator 12- 115=1,8. 3atem ckaagwpmor 124 1,8=13,8 u cunraior,
uro crapan -uena Gbina 13,8 pyd. 3a werp, Sto Hemepid, TAK Kak npo-
Leite clippKaHia YCTANABIBACTER 10 OTHOWENNIO K NPEAIN  LeHan,
1,8 py6. cocrapaaer or |3_,8 p}fﬁ. we 15%, a oxono 13% (cu. sazauy 3).
[pasuawioe Seme""enTﬂmEE: TOCAe CHRUAeNHs  LeH CTONMOCTL Tiamy
cocrasima 10 04— 16% =85% or npemueii wenw, ITostomy npesaan
ena (o, 3axasy 2) ;""TI.:IL“"‘“"‘F’ 12:0,85 = 14,12 pyG. 3a metp.

JameH ague o .]:-u BCEX BEUNCAENHAX ¢ NPOUEHTAMHI Ha npark-
THEe CAcHyeT noﬂh:‘lﬂﬂﬂ“’m cnocofamn npuGmnkenubly  BLUHCIeand (o,
CaeLyHoLIe naparpade).

- 5
§ 33. 0 npnGaNmentLY DEYICACRINX

yena, © KOTOPUNI MUl TIMeeM feqo @ winamy, OHBAIOT ABYX ponon,

Omai's roupocTi Aaior HCTHIEYIO Bedmqnny, apyrne—ToaLko npnGamam.

yansiio LI IIE:!hIDE[OTCﬂﬁmGWNJm, I!mpue—ﬂpll&!rf.‘h“wni.l..r.:m, Yaero

m:! cm.lTﬂ T ﬁcpﬁ;‘cﬁlglgf;c ;['Jillléellzme HHCJO BMECTO TOMHOIO, TaR Kax
pam  He I + DO MHOIMX e CAYSAAX TONHOE wyugy

nocenee Mk gy, ““’
|

Hepoamo KT
A mep o

et % m;:ﬂre‘ 420 crpamnu; wieno -IERLJ—-m-umc.
amep 3‘ I']po.:tancrrr::]ﬁmmc 9 mmaronaneii; uneao 9 —taynpe,
T ep il ﬁ.'mmefm:im Ha ABTOMATHMECKMX Decax 50 a
o = y TaK  KaKk BeChl  HEYYBCTBHTCARMA
Mnrna-_mqm““o pan E;:Eml::mo Beca mwa 0,5 2
X Yuﬁp e cocrapaner “lz'lﬁfnx :T'H]“m'mgﬁim o r'.:m-“-mrpa'! o
D ke A R 110 — NpIGAIKeHI0e, Tag
TaAGpLCK jaMepHTe: PYMEHTH ueTouHb! W, KPOME Toro, cg
xax HAWI Lo WeKOTONOE MPOTMRCIe. b
cranumil ri'ibT T ;\cslﬂfﬂi“ € NPUBAIGKennLMY quCAAMI €CTh TOM npuGa
1"“':_,',,_ n =|1~='T°‘l HETOULILIMN MoryT oxasaTbed i Te wiipis K:,l
sennoe Ir,)ruel“"' AelCTONAME HAX TonmMM wiipami ABHHRX uices,
TOIJNFI Ir;t:-l P 52. nﬂ:l:‘:‘é;::?{ﬁ:mﬁg npuGmukennpe weaa 60,2 5 80,
e PHBEPHE, TAK NTO NCTHHHME por.
Hapectio: : OT_mI“-"T“c‘:: sm NPUGANHEHHEX Sl COTHIA, ‘;:‘1}::?“:{31"‘
il MOPaqnit. L :l‘ﬂ;‘li‘lum noaysacy 4822,02. 3A€CE MOTYT Gury
T A A ge 1'0-‘1:[}”“9”"”%1“ COTHX ‘W JecATHIX, HO 1t WIODH campy.
ﬁe“”wluﬁqnp”‘“ggll-l Toraa 'mmru"fély:';g" Oxwr.wlélm {“-1' 39 Mmownuix
oy 1 mES n3peaenne Gyaer 47928 45
.m}cm G?I"?‘ : ];;;m"aﬂ l_;'lllcill?‘-;lll‘l[ﬁc:mom npomaeexennn (2) RJT.'.liu;ic;fé“r?:
u|l|' i 2o
:;:I{On glltl'pb:m“ﬁ.rl!lJKl‘:II‘I.};}:.t‘mt-u-mcnem[ﬁ noasoaser: 1) anag e
Icﬂl‘"f,ulru?‘- ouCHETh ETCHCL TounocTI peayabTaTos eute ;o um:a:h
.
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§ 35. MPABHIA OKPYTALHIA &3

nenin geficrenii; 2) Gpate pamusie ¢ Hajdescamell cTenensia TOMHOCTH,
Aocrarounoil, uToGst ofecnednTh Tpefyemylo TOMHOCTL peay/bTaTa, HO le
canwkoM Goabuioll, 4Tolbl H30ABHTL BHIMUCANTEIA OT CecnoAealbix pac-
wetos; 3) PALLHOHAMN3NPOBATL CaM NpoUecc BRSUCICHIA, OCBOGOANE €ro
OT TeX BHKA8J0K, KOTOpWE HE OKaMYT BAMAHHA Ha Toudwe Wngpe pe-
ayabTara.

§ 34. Cnoco6 sanucn npnbaumennsx unces

Mpr npuGmGKeHIWX  BHYUNCACHHAX OTAMualorT sanucs 2,4 ot 2,40,
samuies 0,02 or 0,0200 n 7. 1. 3anncs 2,4 osnauger, UTO EepHB TQALKO
UNpPE IeAWX W ACCATEIX; NCTHHNOE JKe SHAuelNe WiCAa MONET GTh,
uanpumep, 2,43 wpan 2,38 (npn orfpacesansn umsppu 8 npomcxont
OKPYIIeHIe B CTOPOHY YBe HueHHA npedwectayromed eil undpe; ox. § 35).
3anucey 2,40 camayzer, 4TO BEPHW H COTHIC NOJII; HCTHHHOE 4ICAO MOHiET
Guris 2,403 wan 2,398, wo ne 2,421 u ne 2,382,

To. e oTANYNE NPOBOLKTCH W AJA ueawx wnced. 3annch 382 ocana-
HaeT, HTO DOe WNPPB DEpHB; ecJll e 33 NocAeiHI0l UHpPY pyuaThed
HeTb3f, TO MHCAD OKPYrAReTcs, HO sanicupaercs we  Buae 380, a B pujC
38-10. 3anucn we 3B0 oswavaer, wro mocaeanss undpa (0) repua. Ecan
p uncae 4720 pepunt Jmws nepswe ABe UHgpL, €ro HYKHO 3aNHCATH
8 pune 47-10%; sto wneao momno Takme sanucars B puge 4,7-100 w T.oAL

3Hﬂlfmq'u,lm qu@apﬂjm HA3WBAIOTCA Boe DepHLie u||:])l)u HicOIa, KpoMe
nyJeil, cronuux mnepean wucna, Hanpymep, B uucse 0,00385 Tpun ana-
gaume wndpst; o yneae 0,03085 sermpe snanawne wndper; B wncae 2500 —
uerpipe; B ancae 2,5.10° —ase, Yncao snauamnx UHpp HEKOTOPOro 4icaa
HAZRIBACTCSH IO SHAYHOCIIBG.

§ 35. Mpasuna oxpyraenna

B npnfmukennuy pREUNCASHNAX YacTO NPUXOLNTCA Okpy2AAns uHCaa
KAg npuGmRennbe; Tak W TOYuLe, T. ¢, OTOpacLpaTL OfMY WA we-
choabko nocaeaHnX wiedp. Yrolw oGecneunts nanfoapwyin  Ganzoctn
OKPYTACHIDIO WHESd K OKPYrasemomy, coG/mofaoTes caedylomie npasiia,

Mpannao 1. Ecan nepsasn na orbpacupaesuix 1ndp Goasiue uem 5,
TO NOCACANAN 13 COXPAMREMLIX Un(p youausgemcs, T. & YEEANUHDAETCR
na emmmnuy, Yeusenne cosepwiaeres I Toraa, KOraa neppas n3 orfpacui-
pacMux npp pasma 5, a 33 el ecTh OAMA WM HECKOJBKO 3HAuAmNX
wip. (O ,i"‘“""'zc' Koraa sa or0pacubaemoil narepxofi ner wHpp, oM. e,
npaniio 3.)

Mpustep L. Oxpyrann wneno 27,874 o 7pex anawauwnx widp,
ey 27,9, Tperba undpa 8 younena so 9, 1ak Kax neppas orlpacki-
paeman weppa 7 Goavwe, wem 5. Upeno 27,9 Gmnke k gamuomy, uem
HeycHieHioe oKpyracnioe uieao 27,8,

Npumep 2. Oupyrasn uncao 36,251 go rnepeoro  pecaTnduoro
anaxa, nmuem 36,3, Lndpa necatux 2 yeusena fio 3, Tak Kak nepsan
orfpacesacyvan wnpps pasua 5, a 33 wefl ecth 3uavaman undpa 1.
Yneao 36,3 Gaume K AausoMy (X0TA W NeanaunTennlo), YeM HEyCHAGHHOS
uneao 36,2, :

Mpasnno 2. Ecan neppan n3 orfpacsipaemux wnhp menuwe wes
5, To ycuacHme Me Jenaerch.

Mpumep 3. Oxpyrans wncao 27,48 po egunnu, nnwem 27. Svo
queao Gamme K jdunomy, uem 28,

—
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Mpasuno 3. Ecan orGpacusaerca uupa 5, a 3a melf HeT 3Ha-
saumx undp, To OKpyraeule NPOHIBOANTCA Ha GAudcalutee WemiHoe HHCAO,
T. € NOCAefuAA coxpamAeMan UN{pa OCTABARETCH HEnIMeHHOfl, eca oxa
YeTHAA, M YCHAHBAGTCH, €cAM oHa HeyeTHad. [lowemy npuMenderca 310
npasuio, cKasano Hike (cM. 3aMevanmue).

Mpumep 4. Oxpyrass uncao 0,0465 no Tperbero AECATHYHHOD
snaka, nuwem 0,046. Ycunenna He jesaeM, Tak Kak nocJefHAR coxpa-
nseman wippa 6—vuernan. Yucao 0,046 croas e GmMIKO K AaHHOMY,
war 0,047,

Mpumep 5. Oxpyrana uucao 0,935 no n'.roaporo JMeCATITHOrO 3HAKA,
nuwen 0,94, lqlocncmmn coxpanseman umdpa 3 ycuauBaercd, TAK Kak
oifa HeueTnan.

Npumep 6. Oxpyransa uicaa

6,527; 0,456; 2,195; 1,450; 0,950; 4,851; 0,850; 0,05
A0 MEPEOTO HecATHYHOro SHAKA, NOJYdaess:
6,5; 0,56; 2,2; 1,4 1,0; 4,9; 0,8; 0,0.

3ameuvanune [Mpumenas npanunc 3 K OKPYrJeHio OAHOTO YHCAS,
MU HE YDeJWMHBAEM TOMHOCTH OKpyraewus (cm. npimepwt 4 n 5). Ho npi
MHOFOUHCACHHBX OKPYrAeHHAX H3OETOUHBIE wHena OyAyT BCTPEHETHed
TIPUMEPHD CTOAL e 4acTo, Kak HepocTatounuie, Bsaumnan KoMNeHCALMA
norpeuinoctefi oGecneunt nanfolLWyI0 TONHOCTL peayauTara.

Mpasuao 3 MOMHO HIMEHHTh H NPUMEHATH BCErga OKPYTJENHe Ha
Gaumailmes pevernoe yicao. TounocTs GyaeT Ta e.

§ 36. AGcomoTHan W OTHOCHTEALHAR TOrPeWHOCTE

Aficomomeod  nozp mufo 1A, KOpowe, no0zp mpio npRGa-
HEHUOMO HUCAd HASLIBAETCH PAIHOCTL MEHCAY STHM WIC/AOM M ero TOMHLM
suadeiiem (npu sTom n3 GOABIIETO 4NCAA DLMHTAETCH Menowee) 1)

NMpamep 1. Ha npepnpuarun 1284 paGounx n caymauwmnx. Mpn
okpyraetin storo wncaa A0 1300 afcomoTnas norpelHocTh COCTABAHCT
1300— 1284 = 16. Tlpu Dﬂf)’miﬂiilll no 1280 aGcomoTuan nOrpewinecTh
cocrapaner 1284 —1280=4. .

Omuocumeasnon ROZPEHOCIIB0 NPRGAIKEHIOrD wicaa HAILIDACTCR
omiowenne (11, 48) aGeomoTuoil  MOTPEIWNHOCTH  NpUGAINKENNOTD  Micaa
K caMoMy SToMY fHeay.

Mpumep 2. B mxone 197 yuawuxen, Oxpyramem sro wicio jo
200. AGeonotian worpewHocTs coctapaner 200— 197 = 3. Oruociurein-
Had  NOTPELINOCTL  paBya :_g'? HAM, OKPYLACHHD, — e | 50,

' 00
B Goabwmnerne cayuaen HEBOIMOMKMO V3HATL TouHOe 3IHAYEHHe npu-

G/IKEHHOTD Wi, A 3HAUNT, 1 TOUIYIO Beauunny norpewnsoctit. Oanako
HOUTH BOCTAA MOMMO YCTANODITL, WIO NOTpeurnocrs (aGeoaothan iy
gTHOCHTE/ILIIAN) He NPeBoCXOANT HEKOTOporo wncaa, i
[Mpumep 3. Ilpojapen BIBCWHBAET apGys
B natope b naumensmwan—50 2, B:!Beu.lllnam{

HE YAWETHLIX Hecay,
e pamo 3600 e, Ay

1) Hiave ropopr, ecal a eCTh npudanmenioe e sl .
e, 1':5‘1 abcomoTian nnrpﬂujHOﬂ'I;: ig:ﬂgcmp"w i ain i tlIl.w;; a;w?ll:;:e_
a—x. B nexoropex p)'uunum:‘r!:ﬂ, o “;m norpetiocr i Hasteri 1O e
pasnocTL a —.x (HAN PAIMOCTL X i ANNHND  MOXKeT GuiTs |lﬂ'ﬂumur=m‘:
puan oTpuLaTeasion, ot

——
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uneno—npnGmikennoe. Tounwit pec apGyaa nenasecten. Ho abcomoTnan
!IOI‘FEUI[(DC.'F:D ue npessimaer 50 2, OTHOCHTENbHAA NOFPEMINOCTL e npe-
l_aocxcnlrr 7600 1.4%, :

Uneno, 3apefoMo  MpeBWmaloniee afcoMOTHYIO MOTPEMIHOCTL  (WJN
B XYIUEM cayudae papnoe eil), Haswpaetcn npedesHod alcoawomuol no-
2pewociibip, Uneno, 8aBefoMO TIPEBLILUAIONIEE OTHOCHTENBHYIO NOrpell-
HOCTh (MM B XYLweM caysae panpoe eil), HAIMBaeTCA npedeatHol omho-
CUMEALHOE NO2PEUIHOCITbI0.

B npumepe 3 3a npejeasnylo aGeoMOTHYIO NOFPEIHOCTE MOMKHO B3ATh
50 2, a sa npefenbHYIO OTHOCHTEALHYIO MorpemnocTs— 1,4%.

Beanunna npeneasioil norpewHocT He ABARETCA BNOJNE Onpejeaei-
Hofl. Tak, b npumepe 3 MOM(HO NPHAATb 3a NpefeabHYI0 aGcoalTHYIo
norpewnoers 100 2, 150 2 w sooGime scaxoe wicao, Goaswee wem 50 e
Ha npakruke Gepetes no BOoIMOAKHOCTH MEHBIUEE 3HaueHHe npenesbHoil
norpeiitoctit. B Tex caywasx, KOrAa WIBECTHA TOMHAR BEMHHA NOTpew-
HOCTH, 5Ta BEJNNINA CAYMHT OJHOBPEMEHHO MpeNeNbHOIl NOrPeurHOCTHIO.

Ilaa kamporo npubammenHoro wicaa Jomkna OWTh W3DECTHa ero
npefenkHas NOTPEWHOCTL (alcomoTHas WAn oTnocwTenbnan). Korma oma
NpAMO HE YKa3ana, NOJPajyMeBaeTcs, uTO nNpenenbias aGCOMOTHAR No-
FPEIWHOCTL COCTABMACT MOJNOBHHY AHHHUE MOCAEANEro BLINICANHOTO pas-
pana. Taxk, ccan npiseleno npuGmkennoe wncao 4,78 Ges yxasanua
npejenbHoil NOTPEUIHOCTH, TO NOAPA3YMEBAETCA, WTO npefeauHas adco-
noTHan norpewnocTs coctapaser 0,005, Beaeactsue sToro cornawienms
Beerga Momuo ofofiTnes Ge3 YKa3awus npeuensHoOfl NOrpewHocTH yneaa,
okpyraeiioro no npasmaam § 35.

Mpeneasnan abcomoTuan norpemnocTs ofioanavaeres rpeueckoil Gyk-
Bofl A («jienbTas); NPeACABIaN OTHOCHTENLHAS NOTPEeUIiOCTb— rpeHecKoll
Gyksoii 6 (epeanta manasw). Ecam npuGnmkennoe wncao o603uaviTh

Gyxmoii a, To b=—.

Mpuumep 4 Danwa kapanpama namepena anuefikofl ¢ Muannmer-
POBLIMIL ICTICHHAMIL Hamepenne nokaszano 17,9 ca. Kaxosa npenennnasn
OTHOCHTEILHAN TOFPEINOCTE STOTO WSMEPEHUA? :

3aect a=17,9 ca; mowno npunars A=0,1 es, Tak Kax ¢ TOMNO-
erbio Ao | Aac HAMEPUTL KApANAAU HETPYANO, 8 SHANHTEALHO YMCHb-
WHTH NPEAEILHYI0 NOCPeNOCTL He YAacTen (NPH HARLIKE MOMHO NPOYECTh
na xopoweit anuefixe n 0,02 n nawe 0,01 ca, o y camoro xapaupaia
pelipa MoryT pasunTecs na Goavwyio weawusny). OtuocuTennnan no-

FPELINOCTL PaBHa %‘T‘ Okpyrassa, uHaxomm 6=°l+'] =~ 0,6%.
Mpuwmep 5. Huanapuueckuil nopuiens  pmeer oxoao 35 aa
0 anamerpe. O Kakofi TOMHOCTLIO WYHHO €70 HAMEPHTL MHKPOMETPOM,
HTOOL! NPEICALIAN OTHOCHTEALHAR NOTPEIIHOCTL COCTABNAAA 0.85%?
Pewenne Ilo yeaosmio npeaensian oTHOCHTEALHAA TIOFPEIHOCT
aomkna coctapants 0,05% or 35 am. Caegopateswio (§ 82, n. 1), npe-

AeARnan aGCoMOTHAN NOrPeHOCT: papna %u_"’:u_m?r, (wa)  wan,
yeumupaa, 0,02 (un).

Mozkno pOCIOALIOBATLER opMyaoil ﬁ:-:—. [Mopcrapana ©  nee

a=235, §=0,0005, nmeem {Lﬂ'|305=3;‘E « dnaunT,
A=35.0,0006=0,0175 ().
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§ a7. ﬁpej.nnpn'ru.,uoe oKpYrAEHHE TPH CAOMEHHH W BHUWTAHNN

Ecam e Bee JaNHbie HHCA2 33KApUUBAIOTCA A OAHOM H TOM e
P33PALE, TO N0 BLMOMHEHHA CIOKEHH WA DLYHTAHNA CAELYET Npon3-
peeTH oxpyraenue. Huenio, HYsIo YAepHaTh JHllib TE Paspafibl, KOTO-
puie BepHbl y BeeX CAardeMex. OcTaspisie oTGpacuiBaloTcs Kak Gecno-
JICIHEIE, ]'ipn peGoabIIoM  MHEE cnaraeMilX Bee UHGIPRI  CYMMEL, Kpome
nocaensefl, GYLYT pepitt. TlocneAnas Mower OuiTb He BRoJe Toynoi.

S‘ry HETOYHOCTE MOMKHO cpecTH K MHHIMYMY, eCHH YHecTh BAHAHNE T-l.lltbp

cAelyioLero paspana (sanachbie GubpL).
mrrl ;fiu epp '?.’”’Hém cymmy 25,340,442 4-2,741,
He okpyras caaraeysix, nonysi 28,483. Tlocaennme ave undph
Gecnoneans, TaK Kak B nepoon CAAraeMoM BOIMOFHA UETOWHOSTL B He-
CHONEKD ¢oTix. QRpYLANA. CYsMY A0 TOHHBX uupp (T, e A0 AecATHIX
Aonefl), nonyuaes 28,5. ECTH mponsBeACM. OKPYTACNie 0 TOWHLIX Lildip
npeanapuTeAbiio, TO HafifeM Ge3 AULIEro TPYAA 25,3 40,4 4-2,7 =28 4,
Hugpa Jlecim:ix' noaysnaack 12 1 ‘;!El;%ue.s Ecaii e yuects n wigps
cothix, noaywam 25,3 0,44--2,74=26,48, T. e okpyriemmo 285,
Llidpa 5 naneicee we 4 XO™ e HCKAIOUEII BOSMOIKHOCTS, WTo Bepitan

udhpa— 4 1), :
ul:pﬁ%l’lr“;:::‘riofqanzcuux undp BLIYNCAGHHE PACNOAaraeTes, Kak noka-
820 jia creve (sanacie BIPPH OTAEICAN HepTail),

Cxema: 25,

+ 0
2

v

= ke L3

4
4

l

<l

28,

o . Hafimn cysy 5246102563 4 8,1 1.57,35 10,0087,
pumMme s I p (cOXPUHSEM TONLKO ORpyraen Wi

Bea yuera sa:lﬂCM yracuid, § 35) moayuaem 118.7. C o
" e, S ot b
Thx Mo; “llal.;ﬂ‘rlat‘ﬂ gepepiolt oo TPETLE Caa MOCT TReTLEro. charae-
e qa oaer CTOATE 5 sl Ar4eNOe €CTh OKPYIICHIE
s Iéuggm Ho undpd erﬂml:u:Immx wi . ﬂ::l.m,',\, caytiae, wihpa 7
He Mode Jiju'rh pepuofl: YHCL ::-‘a-mlmer cwn]?cl':‘qu::'“' IeHiE, O e
aﬂa‘ﬁli‘eﬂlme Cxewa caev? i j € Ued yseTa sanaciuy,
wngp, cnpasa—c YT

=0 9 52,8] 6 5
“’g:a 02| 6
4+ 8,1 4+ 8,1
57.4 57,31 5
"""'f:_f 0,01 1
118, 8.6

ey “;E:q::;ﬂtﬂﬂl'ﬂf.‘mu ECTh onpyracnne wme
1) Besn npenoRoiiils "ocranias
TO Cyiima (:!:gl“’!':nil'b'“ e ,_.E:SWJ'”
He 35,3 cors, oxpyraen
CYNMA coprapns 28,9

B 28,445 T, e, okpyrae icha 25 9g
2k, 27 A 25,28 DYFACHRO 8.4, Par®
25,27 ¥ I3 n T m, to nocae l,,mym:;;':::

e
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§ 38. MorpeurHocTs cymmsl B PAIHOCTH

Mpedesvrian aficon0mMAan ROZPEUNOCTD CYMMIE HE MPESLUNALIL CYMMD
npedeapunix aGCOAIOMHLY NOZPENHOCMIET OMOSALHOIX CATEALNBIX,

Mpusep l. Crragmpaiotens npnGmpxennie wieaa 265 n 32. Myems
npeleabian NorpelnocTs neproro ecth 5, a proporo 1. Teraa npepenk-
nag norpewnocTh cymmbl papia 5 1=06. Tak, ecan wcrunnoe anavedue
nepsoro ecth 270, a sroporo 33, To npuGmukennas cyyma (265 4-32 = 297)
Ha 6 mensuie werunnoil (270 - 33 =303).

Mpumep 2. Haiitu cymay npuGansennux uncen 0,0909-- 0,0833-
+ D,DTEQ—!—O.STH—{- 0,0667 + 0,0625 - 0,0588 - 0,0556 -} 0,0526,

Cnowenne paer 00,6187, Ilpegeasnan norpelunocTs Kamaoro caarae-
moro 0,00005; npeneasnan norpewsocts cymus 0,0000539=0,00045.
3naunr, B nocaefieM (4eTEEPTOM) 3HAKe CYMME! BOIMOXHA owHOKa fio
5 egunnu. Tlostomy OKpYrAfieM cyMMy A0 TPETLEro SHaKa, T. €. A0 ThiCHUs
tex. [oaywaem 0,619; specs Bce asakn Bepubie.

3amevanne Ilpn snauntensnom umcae caaraemsix ofkiuno. npo-
HCXOANT B3ZNMHAA KOMNeHcallis NOrpellnocTell; NoTOMY HCTHHHAR DO-
TPEWHOCTE CYMME Ml B HCKNOMNTEILHEIX CJYMafAX coBnajaer ¢ npe-
RE/BHOI NOTPLILHOCTLIO N Gan3ka K Heil, Hackonsko pepxn i cayya,
Bino U3 npisepa 2, rae y-nac 9 caaraemux. Herumnaa peanunia Kamaoro
3 HHX MONET OTJMMETLCA B MATOM 3HEKE OT BIATOrO NpHGANMKENNoro
anasennn wa 1, 2, 3, 4 uaw jame na 5 equmuu B TY W B APYryw cro-
pony. Hanpuwmep, nepnce caaraesoe moxer GuTh Gosblie CBOEro HCTHH-
HOFO  2uawedna Ha 4 UMHHLE DATOrO 31aKa, BTOPoe— HA JBE, TPeTbE —
MEHBIIE HETHHHOTO Ha oany eammnuy W T. A. Tlopcwer noxaswibaet, 4T
HUCAO BCEX BOIMMEKNBLY CAYYECR PACTpPELeNeHHs norpeumnocTedl cocrapaier
OKOAD  oANero mMiaanapas. Memapy Tesm Amwms B ABYX cayuanx norpeil-
HUCTL  CYMMLl MOMET AOCTHIHYTL npefeasoil morpemnoctn 0,00045; sto
nponzefifer: 1) Korga BeTHHHAA BEINMHHE KBMKAOrO caaraemoro Goaswe
npuGankenoil wa 0,00006 n 2) Korga HCTHHHAA BEANMHEA KaXAOro caa-
raemMoro  Mepswe npuGunkennoi na 0,00005. 3nawnt, caywan, Korma no-
[PCLHOCTD CYNML COBNULZET ¢ npeaesbnol, cocTapanior ToabKo 0,00000029
BieX POIMOHNHWE cayuzen.

ﬂﬂ.".!;!fl.']‘ll.l[]lﬁ NGSCHeT NOKA3ALIBACT, 9TO cayuan, xoraa [!OI‘],'IE!.IHIDCTI:
CYMMGLL JIGHATH CHIFSCMLX MOMET NPeELCHTE TPH- eNHHHIL NOCACIHETD
shaka, Tome ovelt pegkn. Oun cocrasaswor amus 0,079 #3 wncaa Beex
poamoscha.  Jlue eaminiii noCAEANEro 3HaKa NOTPEINHOCTh MONET npe-
BLICHTE B 29) BCEX COIMONNEX CAYHAED, & ONNY eANNILY — npuMepia B 250,
B ocraapmux 759 cayugen NOrpemiHOCTS JAGBATH CAATGEMBIX HE [Pebi-
WwaeT OBl eLUHILLE TOCASANErD AWaKd.

NDpumep 3, Cunran caaraemuie npusepa 2 TOMHBIME aBeaami ),
OKPYTJNM X A0 THCAMMLX M cackum, TTpejeavnan norpeiunocTt: ymmMil
Gyaer 9.0,0005=0,0045, Mewcay Tem umeem:  0,091-4-0,083-4-0,077--
+-0,0714-0,0674-0,062-}-0,069--0,056--0,063 = 0,619, 7. e. npuGasennas
cyMma oTanuseres  or wernymolt wa 0,0003, T. e na TpeTh epmuulll no-
cagAtero suaga npuGanmennsy uuced. Bee Tpn suaxa npnGanwmennoi
CYMMB  EEPHB!, XOTH TCOpETHveCKN nocaeannii undpa morsa GuTh 1pylo
HerepHoii.

1 I 1 |
1= . g il — s — -
) BT easracuse noayveny ofpamennes apoden i 12" 18" """ 19 no e

CATMMUME € TONNOCTLIO A0 NCTBCPTOre suaxa. “nTaress MoMeT BaATL molue Lpy-
rue Yucaa,
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[poussesem b HAWHX CAAraeMBIX OKpYrJaerie 1o cotsix. Teneps mpe-
fenwiian norpewnocTs cymmul Gyner 9.0,005=0,045. Mexcay TeM nony-
aum 0,09 4 0,08 +0,08--0,07 40,07 4-0,06 40,06 0,06 +0.05=D.5§.
Heriuan norpeliHocTs coctaBafer Toisko 0,0013, 1, e, ~&-e\.u.luum,m no-

chieHero sHaKa NpHGIHIHEHHEX YHCR.
pedenvnarn. aBCOAOMNAR NOZPEUIKOCME PAIHOCME  He npessuua

cymmnl npedeavhvix  @bC £ no med g MOt 4 StiRg

MagAoz0.
Mpumep 4 [1ytTs NpeneLHaA NOrPeIHOCTE NPHEIHIKEHHOTO YNeHY-
waemoro 85 papha 2, 8 NPEACALNAS NOTPELIHOCTL BUYKTAEMOr0 32 pabHa 3,
Mpeneapuasi NOrpewHocTs pasiocti 85—32=53 ects 2+ 3=5. B camom
[eNe, HCTHHHBIE SHAYEHHA YMEUBIUIENOrO if BLIUATAEMOIO MOTYT PaBHATLCR
8540—87 i —3=29, Torna HCTHHHAR PasHOCTb ecTh 87 — 29— 5§,

Oua na 5 oramuaercd OT npiGansentoll pasnocty 53.
enpiiylo OTHOCHTEAbHYIO NOPEWIHOCTL CYMMBI M PasuocTi herko

n
il P:ﬂ: aycAus CHAYANA NpPefesHYIo aGeoMoTHYIO MOrPewnocTs (§ 36).
ff 4 o HOCHMERbHAR  NO2peuKOcHb cymme (Ho He PasuocTil)
pedeasiad swued 4 Hauboswed hs ommocumeasnox nozpewg.

HauMer
mmcmg‘x. Ecau BCe CHAraeMble HMeOT OAHY W TY #ée (Ham npi-
Wepiio oy, H 7Y Me) UPEASSBAVE OmHocurenbuylo - norpeiunocms, ‘o
W cymMa HMeer TY Xe (KJ'IIICIJI‘FI!J\IEPHB TY €} NPEREABLHYIO OTHOCHTe L.
HYH norpel.ulqom.'h, Hupnn s onaml,‘ B 5TOM cayyae TOYHOCTL CYMME
(B MpoLEeHTHOM ppaiKeHii) 1 Hl;ﬂé’"m TOUHOCTH caaraeMutx. [Ipy ayg.
Mmeabion e HHCAE CAMAEVED EYANA, MAK npapiuio, ropasto touyee
coaraensix (00 MPHE, O i B sameuawnn K npunepy 2),

Mpusmep 5 B KIDKAQM CHEFABMOM. CymMLl 24,4+ 95,21 24,7 74,3
npegeLian oToCHTEABHAR n%HIJa I.u“lIOCTh TPHMEDIHO OAHa it Ta e, Hmenyg
0,05: 25 = 0,2% Taxosa meﬂ e ncﬁn” CYMMB, 3ject npeleabias ageq.
Momian norpeuiwocTs PabHa L0 A oTHocHTenskan 0,15:74,3 = 0,15:75=

[ .%%ﬁpm! ONOADHCHOCTE cy:g::uf:anocm NPUGHUFEHHBLE HHCEN MOdeny
e MEHEE mougd, 4N Wﬁl eMoe U ebiumaenoe, «llotepn Toyyg.
crits. ocoGeid "e‘”"“ar::::;yray“e' KOTAA ymenblugexoe i BNTaeo
apy y
MaJ0 OT-"“"I"*:;"E‘ lﬂwcpemle BHELWMETO W BHYTPeHHErO JHAMETPA TOhKkg.
rre:n{:l: l':.'I’il’)’isltlr gaqo Aas nepnoro 28,7 as, g ann wiopore 28,3 uy,
Briucaun no ST panupiht TOMUNKY €Tenkn, nailzem %‘{?3.?-—-28.3].;
[Tpeacutian "?"m}.:.?':::}_'_n ‘E NOTPRLIHOCTS YMeHBILAEMOTO (28 7
= 0,2 (). o (28,3) oata 1 & 0=0,2%. [Npegensuasn oTHOCHTe)
H BLIHTAEMO! asocT, PaBioll 0.4 (a takme ee NOJOBH LI, pa:'

Han m)rpﬁl-ﬂf‘mj r 25%.

noii 0,2), Wc:rxm;;,mloro‘ll-':'u':}mw:;:':ﬁ?ﬂ BCETla, KOrma 5TO BoaMoyg
Bu}lﬂi’uw AeHEA uﬂ::ﬂ'“ y Wt & roNowme seequinanus Bauayy

vucm.mgp. 111,26, mpsHeR

§ 99. MorpewiocTh nponanenenng

' FO2peus Hoe 5 »
oeurneAbHas h npoussedeniin npulaisg, H
OCUTEABNBLY : o
I pedeashdd pHBLE ors! BHOY nozpewnocmed CO,HHGMHH'reMO

& i nor
pasna CYNNL Ly qune npeacAbHOR NOrpelutoct cu, samesane x npu:

O tounoft
Mepy 1)
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Mpumep 1. Mycrs nepemuoncaiores nprOamKedHne aucaa 50 u 20
Ul NycTh NpefiebiHas OTHOCHTENBHAA MOTPEIHOCTE NEPBOrD COMHOMCHTENA
ectb 0,4%, a oroporo 0,5%. Torma npefienbHast OTHOCHTEAbHAN NOrpeur-
HoeTe npouseegenns 50X 20=1000 npuGuimenuo pasua 0,8%. B camom
flene, npegenbnan aGCOMOTHAR NOrPeIUHOCTE NEPDOTO COMHOMHTE/R €CTb
50.0,004=0,2, a proporo 20.0,006=0,1, [NosToMy HCTHHHAS BeJHYILA
NpoHapefeHna He Godbwe vesm (50--0,2) (204-0,1)=1009,02 n He mexsue
tew (50—0,2) (20—0,1)=991,02, Ecan ncTunnan peJnuiia npon3peiedus
ects 1009,02, 1o norpewnocTs nponapeenna papna 1009,02— 1000 =902,
a ecay 991,02, To norpewnocTs nponapeaetnn paska 1000—991,02 = 8,98,
Pacesotpeiinie goa cayuan— casbie HeGaronpuaTHee, 3HAUHT, Npeie/h-
Has alcomoTHAR NorpelHocTs npon3pegenns ects 9,02, Ipenenshan otHo-
CHTe/Iblan norpewnocts pasya 9,02: 1000=0,9029, v, e, npuGauienio 0,9%.

Sameuanne O6CosHAYHM NPELenbHYI0 OTHOCHTELHYIO IOIPEUIHOCTE
nponapegenns Gykpoll O, a NpPELebHYI0 OTHOCHTEALHYIO MOrpPewHOCTh
coMHOM uTeneli — Gyxkoamu 6; u 8, (8 mpumepe 1 6§, =0,004; 6,=0,005;

5 =0,00902).
Hawe npasuao (a8 apyx comnoxmuteseil) sanuweic 1aK:
B 2 6 4 B,
Tounoe me pupamenne § Gyner:
6=, + by 8B, i

T. € mpeieaulian  OTHOCHTENbHAA MNOTPEWHOCTH NPON3BEAEHHA DCeraa
Godiblie, Hes CYMMa MPee]BHLIX OTHOCHTEILIUEIX NOrpelHOCTell COMIOMH-
Tesell; oia NPCDWILAET STY CYMMY Ha NPOHIBENCHHE OTHOCHTEABHEIX M0-
rpewnocrell  coMHomuTeaell. 310 npessienne ofuMHO TAK NeBeJalKo, HTo
€ro e npuxopntes yuntnsats. B ycacsunx npusmepa | umeem & =0,004
-+ 0,005 4 0,004 - 0,006 = 0,00902. Tlpeswwenne sgecs cocTaBaner
0,00802— 0,009 = 0,00002, T, e. oxoso 0,20 or npuGanxkennoll BeawIHIL
npegeasholl  oTHoCHTeALNON norpewnocT. Sto npesMuwende CTOAL Heana-
SUTEALHD, 4TO €r0 HET CMBICAA YHNTLIBATL.

Dpumep 2. Tlycts nepemuoikalotes npndankenise uucaa 53,2
1 25,0. lNpepeasnan aGeomotnas norpemlocTs Kaxgoro ects 0,05, [Mostomy
8y =0,05:53,2 =0,0009; §,=0,05:25,0=0,002. [lpesesnuan oruocHTeh-
Han norpemHocTs npousgeaennn 53,2.26,0 = 1330 npuGamkenno pasna
0,0008 10,0020 = 0,0029. Beauuuta b;8,=0,0009- 0,002 = 0,0000018 croas
Maja, 410 yuNTHBaTh ee et embicia. ITpepesnnan aGeomotuan norpeus-
noct  npouaseperna 1330 pawsa 1330.0,0029 = 4, Tak wro nocaeaHAR
uuppa nponsvesennn (Hyan) Moxer GuTs nesepoil,

Dpumep 3. Haiity oGueM KOMHATS 10 AaHIBIM H3MEPEHIs: NJHHA
4,57 at, wpuna 3,37 &, pricota 3,18 u (npefebinie aGCOMOTHEE 10T PELHO-
erit 0,006 ). Tlepemuoman panusie wicta, HaxojuM, YTO OOLEM COCTAD-
aner 48,974862 a*. Ho agecs sl jive undpul Geayenonno pepui, yie
B Tpersedl undipe Moxer OwTh neGojibwan norpewocts. JleficTenrentno,
npeneibiie  OTHOCHTEIbLHLIE I]UI'PL‘I.UHUC'.I'JI COMHOMUTE el pasnb g, =
=0,005;4,57 = 0,0011; §,=0,005:3,37 = 0,0015; ﬁ,mﬂ.UUS;S,ISzU,GélG.
penesbian oTHOCHTEILHAR NOTPELIMOCTL NPoHaNCIeHNn ecTh O =0,001] -
-+0,00154-0,0016 =0,0042. Tlpexenvuan abeomoTnan NOrpeiIiocTh NPo-
nagepennst A = 49,0.0,0042 = 0,21, llostomy yae Tpernn suavauian
undpa npoHIBEfeHNA HelaleKid. 3UANNT, HYHHO CUNTATL, MTO DGLeM
KoMiaTu cocrananer 49,0 ad.
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§ 40. Mogcuer To4MHX 3HAKOB MPH YMHOWKEHWH

Morpemwnoers NPoN3ECAEHNA MOKHO OLENHTL NpoWE (HO 3aTO rpylee),
uem no cnocoGy § 39, Sra ouenxz OCHOBANA HA CAENYIOLIEM NPaBije:
Mycte nepemposkaiores ABa NPHOIMIKEHHBIX WHCAA, W NYCTh Kanloe
HMEET 10 & suawanx wap. Torma (k—1)-n unbpa nponssenenns
CeayCoBHO pepna, a fi-a1 unppa mMoxer OuTh He BrojHe Tounoii. Opnako
NOrPEllHOCT npouspesenun He NPeBocxoAnT 5%/ eaunsn k-il Lnpel
HOMHIE B NCKIoYHTeILHEX cayyanx Gauaka K sTomy npegeay. Ecan
e NEPBEEe uudpL compomnTesell B NpoHIBENEHHH QAT YHCAO, Godbuee
fecaTH (¢ yseTom pammnus caeiyiomnx uwndp wap Ces sToro yuera), To
NOTrPEWHOCTL NPON3EefeHiA e NPEeBbideT oAHoil eluHHUL k-l widpol.
Piisep 1, [lepemuomum npuGrumennsie uwncaa 2,45 n 1,32,
UMEIOLEe Ka¥noe no Tpu swawamux uwndpul. B nponssesenun 2,9890
Nepebie nge uudpe Eeaycaopso pepunl. TpeTha uudpa Mower GuTh ne
BnoaKe TouHol. [lpn pzmiwx eeaHuMHaX COMMOMNUTeell Npefeibian abog-
MOTHAR MOrpewnocTs nponssesenns (ee MoWHO HailTi, Kak B npuvepe
1 § 39 cocranamer 1,8 equnnuw Tperveit ungps (1. e. 0,0018); nevnn-
Had TOrpenocTs, kak npaspao, Oyaer ewe smeibie. TMosTomy Tpernio
uappy ciexyer VASPMHaTL; YeTBEPTYIO JKe WI(PY HeT CMLICAA COXPAHSTH,
Oxpyrann, wmeen: 2,45.1,22 = 2,99
[Mpusmep 2, Mepesuonin npuGuimennsie wncaa 46,5-2,82. B npo-
nanenennn 131,130 neppwe nse unppu Geayciosno sepns. Tak Kak nep-
BWE LHDPH commomcuTenell ¢ yueroM EAMAHNA CACAYIOWIX LU(P Rawr
B npouasefenun I3 (nepswe gse unchpn wneaa 131, 130), 7o norpen-
HOCTE  NpoOH3BeReniis Geaycqioplo HBe NPeBOCXOANT ey, B pannow
Cayuae npefeabdan  aGeonoTHaa NOTPELINOCTL 1 PONSEEICHIA COCTABARET
ToabKo 0,37; ucrumman e NOrPeIHeCTL, KAk Npaniio, Gyner euse
mennlie, [lostomy Tpersio URPPY HYMHO YAEPIKATD. Yeroepryio e
wihpy (i Bnoane Toumylo) HMEET CHBICA YACPIKNDATL (B KAUCCTBE Jamac.
lmn) Al B TOM cay4ae, Koraa Ham n])O!iBIIE.191l|lc’-| HYAHO BRITICAHATE
nagwHeimne gefictoinn, 2
]‘]p” TCPENMHOMEHNI Tpex, HeTHpex i T. A npudan u..tlx_ uucen
NPEACTLIAA NOrpeLocTs NPONOPUNONALHO BOIPACTACT (T. € YEeaUsH-
-BAETCA 10 cpaBliennio ¢ bhideykasapnoil B noaTopa, Ana T, A pasa)
Ho B nomasssiomen Goawwuncree cayuaes nctiughas NOTPEWNOCTL npit
HeGOALUION  Wilcie coMuomiiTeeli OCTAETCS B TeX JKE TPANHUAX (seaejcrs
Bii¢ Komuencaunn norpemnocteii; cp. § 38).

Mpagruueckne BRI BOJ

1. Ecan nepemmomaiores npuGanentne dncaa C,.“Cr'"-lf:' ",,[I.E‘:im
KOJANYECTEOM  3Havawix uudp, 70 B nponsseaetit l'lt'n;.p )& '2@1‘“;:
CTOALKO Jke shavawux umpp. [Nocaepnss K3 yiepsannsx Lipp yaer y
BIOANE HARSHRHA, "

2. Ecan nexoropsie comumoncurean imeior GOAbILE .a.l.‘:;;:m:l;:‘m:::ﬁ'
deM JpyrHe, To A0 ymHOMmenns caeayer nepobic ulfl’]‘? _1lr'"1 Cm;“m'-“nemﬂ
B HEX CTOIbKO LN(P, CHOALKO HMEET HAHMENEC -rul[.lb Begeresicneci
BN eme oawy (B Kauecrve ganacioil). Jadpuefwne wiip
Gecnodaeano, y e,

3. Ecan_tpeGyerca, wroGu nponssesenne A0YX iCerl Colle CIRE
ATHNCE HHCIO BROANE HARGKHMX WADP, TO B KAMAOM T o oo
SHEAO TOMMBIX MNP (Halennsix divepensen A BLHES



§ 41. COKPALLEHHOE YMHOMEHHE = g

Guite Ha expuumy Goabwe. Ecam kosmuectso comuoykntenefi Goanuie Anyx
W MeNbIIE fecATH, TO B KAMJIOM H3 COMHOMHTENell uHCAD TOMHLIX UH(pP
AN NoJAHOM rapanTHH AOMKNO OMTh Ha ABe eAmiHuL GoJblue, “eM Tpe:
Gyemoe umcao TouHux wihp. [TpakTiseckn e BhojiHe HOCTATOMHO BIAThL
ARG OANY JIMILINIOW HH(BPY.

UroGsl NMpoBepuTE STH BLDOAL, PACCMOTRHM NpHMEp, FAe Hanepen

HIBECTHE! TOUHBIE SHIYSHNA NEPEMHOMAEMLIX NPHOANHEHHLIE YHCR.
3 I 1 1

Mpumep 3. OGparum npousseienne =0 _;_ * 17 ° 73— g03 P Aeca-
THUHYI0 ApoGh, Bamm 4 snawawme unpr, noaydim 0,0003330. Ilycrs

1_'eﬂepb HayM  H3BECTHRE TOJABKO I'l]l!llﬁ T 3 O nreaeii:
4=0,03033 L=0,14286; 1 =0,00001; ;5= 0076927,

i TpeGyerca uailTn npoussegemne ¢ JByMa ampauampsu undpami. Man
NOAHON rapalTHil MGl JIOMHCHN B3ATH BCE COMHOHKHTEM € UeTLIPLM 3ka-
vawusn  wihpams, T. e, nepempomits 0,3333.0,1429.0,09001.0,07692,
g} Haxoaum 0,3333-0,1429=0,04762857,
nepacHBan Hersipe smauamme wndpsl, noayuvaen 0,04763.
2) Bunoausen caeaylolllee yMuomenine:
0,04763-0,0909 = 0,0043300433.

3) ¥Yaepmusan wetspe suauamme wnpsl *) 0 BENOJNAA NOCACAHee
YuuOxeHue, Haxopmm:
0,004330-0,07692 = 0,0003331.

Ilpe nepmse anasammpe upppel CEIyc/A0BHO NPABNJILHM, TAK 4TO HCKO=
moe yneao eers 0,00033. 3a noanyio TounocTs Tperuedl -uanawed wdpn
sapanee NeAL3n nmopywnrhed. Ho oma okasupaerca pepuoil. Yersepran
suauauan wHdpa ue pnosame Touna, no oWHGKa He NPeBLILACT CAHNHILL
CIMTEK‘TETD}'IDJLLERJ paspama.

Ecan BECTIL HAlLE BhIMIICTeNNne na T]'ll‘ anaKa, To leSb3in 3a [HI'HL‘E no-
pywiThea 3a propyio unppy. Oanako Ha camom jJiene Aame TPeTha Lidpa
Gyzer pepun, Huemno: ]

1) 0,333-0,143 =0,047619;

2) 0,0476-0,0908 = 0,00432684;

3) 0,00433.0,0769 = 0,000333.

EC-‘TII BECTH BLIMICACHIE Ha JADa 3HaKa, TO B |1pu|1'_1[|enm||[;! nn‘q}r.
unrea 0,00032, 7. e, ownGka cocvapur 1,3 egnumun DTOPOro suaka.

§ 41. Coxpawennoe ymuomenne

Tpsvensn npabnaa  yMEOMENUS TOMNWX wHcen K wucaam npuGan-
IKEHHLIM, Mbl HEPAUHOMAALHO TPATHM DpeMsi W TPYA Ma BLIMHCACHHE Tex
uNpp, KOTOPHIE 3aTeM Nyino orGpocnts. Buuncanrensuuil nponece momo
PALLIONANNINPOBATE, CCAN  PYKOBOACTEORATHCH CACAYIGULHMI NPABIAAMH:

1) ymuOHGEHHE HAUHHAOT HE C WHBUINX PA3PHA0E MHOMHTENAN, A C BLIC-
WHX; OPH  YMHORCHIH MUOHHMOTO Ha HAHBLICIING DPAspsil MHOIKHTEss
YMHOMERIE BHIDANACTCS! NOAHOCTHIO)

2) nepei yMHOMKCHHEM 12 CASAVIOULE PA3PAA MUOMHTENN B MHOMKH-
MOM I!I.nl'll',‘r.llfﬂ!lhi!'l'(‘ll nocnenan l.lll{]l"lﬂ. YMRoHeHne HPO'IIEMRIlTCﬂ Ha

}) Yurarepio peloMenayeres nante MoGHe APYIRe COMIONITENN,
#) 3gech pocTaTouNo GUA0 Gu YACPIATS 11O TPI SHANAULHE MBGPL,
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YKOPOHEHHOE MUOHIMOe, HO K pesyssTaTy npubaBnsierca OKpyrachHoe
NPOH3BENEHHE BIATOMO PA3PANA MHOKHTEAR HA OTOPOLIEHAYH UHPY MHO-
MHMOTO;

3) nepen yMuoMenWcM Ra TPeTHR (oT Hauana) paIpAA MHOMKHTEAR
3aUGPRUBAETCA elle OAHA UR(Pa MHOAMHMOTC (BTOPaf OT KOHIA); YMHD
jKeHne NPOH3BOANTEA HA OCTAlOWHECH LHGDPLI MHOMHTENA, NPH STOM yui-
THIBAETCA BANAHHE TORKO WTO oTOpowennoil widpsl U T. 1.3

4) nosyvaeMbie NPOHIDEAGHHA PACTIOAATAIOTCH Tak, HTOO APYr noy
LpYToM pacnonarafich BCE HWUSUUE PAIPRALL

5) n1a onpejenenHA Mecta sansitoil B NPON3EENCHHH CYMIECTBYioT
ocofiie NPasnaa, HO NpaKTHYHEe BCEro OCHOBHIBATLCA Ha rpyGoli npepsa-
pHTEABHON Ouenke BeAHuHHE nponssefenus. PexomenpyeTca Bo waGema-
HEe QWRGOK 33YEPHHBATE YiKe HCNOALIOBAHEYI0 WHGPY MHOMHTEas.

Mpumep 1. Mepemuosute npubammennsie umcaa 6,7428.23,95,
Ypapiitnaen WHCAD SHAYAWIMX URGP: B NEPBOM COMHOMITENE oTGPackiBacy
URQpy 8, samenan npeasayuyo uwgpy 2 tpoiikeil. Buuncasenm no npu-
BOANMOIT CXEMe B CACLYIOLIEM nopsjKe:

Janucwk 1) ne ofipaman BHHMAHNA Ha JanATHeE, ME0xHM 6743
6,743 Ha 2, peayastar 13486 BunuCHBAEM NOJHOCTEIO]; Yhiko-
X23,25 HEHHE NPoH3BOANTCH, KaK OGLYMHO, HAWHHAA ¢ 2X3=§
13186 (sra wecrepka nopmicsiBaercs MO HHSMWINMH Paspsgamu
+ E‘I?gg CoMHOIHTENEH);
34 2) savepxuBaenm Hcnosb30BanHYI0 UNPPY MHONMMTERR
166,78 2 § MocAAHIOND LIPPY MHOMIMOTO 3; YMHOMCAEM Clefyin-

wywo wappy MuoinTeas 3 Ha YROpPOUeHnoe Muoxnmoe 474,
npegsapHTeJbio  YUTA, 4TO 3a4epKHyTasn unpa 3 nana
Ou B mponspenennn 3:3=9; nostomy K mnpom3sencumio npubanaserca |
(c camoro ske wWauana ymmowesnn 3-4=12; 12-1=13; 3 aanucang;
1 yaepwano B ywe). Huawmii paspaa nponspenennn (3) sanucupaercy
NOA MAIWUM paspsgom mpenwnywero nponsneesna (6);

3) savepkuBasn sropyio or mauama wupy MHOKNTEN H BTOPYIO of
KONIA upppy MHOMHMOTO, YMmuoiaem Tperbio unppy MHOMITeIn 2y,
yKopouernoe Muokimoe 67; npenpaputebHO 3aMeHacM, UTO OT YMUOKeny
STOl IH(PH MHOMHTEAN Ha TOALKO HTO OTGPOLICHHYIO 1PPY MUOMINMOIG
nonyunan Gt 8, Tak wTo Kk npouIseneHnio npGaRITEM 1%

4) HaKoHel, 3avepkuyp eite 2 B MHOMEHTENE 11 7 B MHOIMOM, yarp-
maem 5 na 6, nperpapureasio sameris, w0 5:7 =35, TIK UTO K npops.
Beleniio 5.6=30 npuGasanes versepky (aydie, Hexm TPOAKY, Tak gax
YMHOMKATh HYIKHO Gb10 G iie ToApko na WHPPY 7, MO 1 HA CIETYOUNE
g Hgll OT6poWeHILE WHpL);

BCe MOJIVueHHLe NpoN3pefenis cka

Yrotu nu)g;pa“ _‘Wp: sanatoil, rpyéo u"pyr'lsm'“ COMUDIKITR)H,
Gepst BMecTo nepaoro, nanpivep, 6, tuecro sroporo 20. Hexowae npoy.
BefieRNe TpyOo papumercs 120, T. e iedad HacTh IHAMETO PE3Vakrary
ABJACTCA TPeX3HAUMEM, WNCAOM, C/el0BaTEALHO, B j{ﬂ”-'e" peayantare

HYIKNO OT/Ie/HTL 3anAToll nepBkie TPH LWIQIPs!, T- & 1YIKNO B3ATL 156,75,
a we 15678 n we 1567,8. B srom pe3yawrare nepisl TONLKO NepB
uettipe unbpet. TMocaenmowo wipy (koropas MOMKTT LDACQTPH:;T&IDumMy
no TFIcsx eNNHNL) nenoabayem s OKpyTAeHis pedydIbTE I nosy.
- uaem |56,8. 3
IMpusmep 2. 674,3.232,5. Yunomenne nPO“S"M“:q'n::;‘ﬁB FP&IM
ayiies npinepe. Monyunn 15,678, wuGnpaey Mect0 STUF R, PyGoe
ymnomenne gaer G0D-200= 120 000, 7. €. _mecm:ula‘nloe 0. Tak gy

aampaey, noayuaem 15678,
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uenas 4acTh HAWEro p?grnu'ia'ra JOJUKHA COLep:KaTh wWwecTe UHpp, a no-
JYHEHHOE HaMK 4HCIO G678 cogepwut NATL UWhp, To NpPHOHCLIBAEM K
STOMY UHCAY Crpasa HY/b; MECTO 3ansTofl BHIXOAMT 3a NpPEfesibl Bhbilli-
CAHNLIX Hupp, T. & PE3YALTAT HALWErD YMHOMEHHS BHIPANKACTCA IEJLIM
uncaom 156780, Tax kax nocaeanssn wngpa (HyJs) sapejomo HepepHa,
nuen pesyastar B puge 15 678.10 wan 1568. 102 (em. 11,34).

§ 42, enenue npl"ﬂ.mmcuuux Hucen

Mpasuao 1. [pedeabnas OMHOCUMEABHAR NOZPEHINOCING HACMNG20
NPUGALNERHD PASHA CYMME MPEOSILHLIX OMHOCUMEALHNX fo2peltocmed
deausozo u deaumeas (cp. § 39). :

mep |. MpuGansennoe uncao 50,0 geautcs #a npuOIINKEHIOE

Mpu
L] B(I,D. [Npeaensiian NEFPeIHOCTL ACTHMOTG B nenure.'!sé' 00.95: Toraa
npefegpas OTHOCHTCABHAA NOrPellHOCTE JICIHIMOIO  eCTh 56“'}=0,1%.

0,05
8 NpefeabHan OTHOCHTEALHAR NOFPEWNOCTD ACAHTENN ECTh 500 0,269%.

Tpenensuan oTuocHTedbHas norpeliHocTs wactuoro 50,0:20,0 = 2,50
LO/MKHA cocTaBAATL npuGamanteanno 0,10 +4-0,25% =0,350;.

Heficronteasiio, HCTHHHAS BEeANUHHA  HacTHOrO He GoJblue  HeM
(50,0 4 0,05): (20,0 —0,05) =2,50877 u wme mensme wem (50,0—0,056):
1(20,04-0,05) =2,49127. Ecan sersnioe suadenne uactnoro ecrh 2,50877,
TO afco/moTHAA NOrpewHocTs cocrapaner 2,60877 — 2,50 = 0,00877. Ecan
e ncrhnnoe snavenne ects 2,49127, to aGecomornan NOrpelnoeTh CocTa-
pur 2,60—2,49127 =0,00873, PaccMmorpenupie caywan —camue neGuaro-
NPHATHBE. 3HA4YNT, NPEAebliad OTHOCHTEALHAR NOrPEWHOCTH cocTapjser
0,00877:2,60=0,00351, v. e. npuGmukenno 0,35%;.

Jamevanne. Tounans Beauumna npeseisdoll oTHocuTebHOl nNo-
FPEWNPCT BCErAa  NPenbiuaeT npuGAKennylo, BHMHCACHHYIO 1O npa-
sty 1.4 [pouent npeswimernnn npuMepio paved npegeasnofl orHOCHTEL-
noil norpemnocti Jeantens, B nawem npusepe npesmimenne coctapiser
0,00001, aro cocrapaser 0,209, or 0,0035. INpeaeanna s xie oTHOCHTENLHAR
norpeltocTs AeanTeas papna 0,25%;.

a5 %gﬂ mep 2. Haiitn nperesiyio afco/uoTnyio norpeiiocts YacTnoro
2,81:0,571.

Pewenie, IMpefeanian oTHOCHTEAbHAN NOTPELIHOCTS AEANMONQ CCTH
0,005:2,81 =0.2%; geanreas 0,0005:0,671=0,1%; yvacthora 0,294 -}-
-+ 0,1% =0,3%. Ilpeseasnasn aGecomorTias norpewnocT YacTHoro npi-

GMAKENHO paBha 02':.']-0.003=0,015. 3uaunt, B vactom 2,81:0,671 =

=4,92 ywe TpeTbA Inauawias wnppa nenanesia. .

Boace npoeras, Mo aaro Godee rpyvias oHenKa TOMNOCTH MACTIOro
ocioBata Ha nogctere Tounwmx wmpp (cp. § 40). Bor sra ouenka:

NMpaswno 2. [Myems deaumoe w deaurneas wumerom wamdoe no k
anasauux yugip. Toeda aGeoaomnan nozpewnocmt wacmuoes o Xyduesm
cayuae Gawawa & 1,05 edunuyw (k—1)-z0 swaxa (s1oro amavenns oua
HIKOrAd e AOCTHraeT).

Kak pugum, npepeasnan norpeiiiocTs Y4cTHOrO TEOPETHMECKH BABOG
Coaue npejeastoil norpewtocty nponspesenns (§ 40). Ognaxo na camos
Aede MOrPRUNOCTL uMdcTHOrO npesocxoput 5 exunun k-t wndipu apws
B HCKMOWITe b HLX cayuaax (o pas u3 qwesun). [ostomy & wacminos
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cacdyem Gpanb ae axauauux yugp, cROALKO WX umewom deaunoe
u deaurnent. | .

Fro i gpcen (LeanMoe HAW AENNTeNb) HMEeT
B ] To eaenyer oTpoCHTh BCE JIuHUE
5 o ®a mux (p Eauecroe 3anachoil).

. meso sapalee AaHioe uNucao pep-
e WO, <ot HYHHO HMETh Ha 0OMY SHayauiyio
suibpy
\auleHHoe aenemie

Bo mal WEJIAZ0K JejeHHe MPNGIEennbE uucen
s3I0 BHITC oGpaso:

1) He ot \ Ha NoJoMeHHe 3anfATeX, noaydaem nep-
VIO wdpy & Ae, Kak npH JAenenind LeaLx uncen. Eeait
Shauaiie wndpee .0 obpasyior uucao, Goabliee, wues awavanime
andpst AeAnTean (o0a wcaa paccwaTpiBaoTCR KaK_ Ue/ikie), To nepsan
pgipa 4@ HOr0 YMHOMZETCS Ha Eech Je/HTE:. B nporuenom cayuase
p jeanTeae aguepKIBAEN NOCAGMIEOI0 LUppY # YMHOKICM H3 YKOpO'eH-
il ng.f[ﬂ'l'eﬂb; Ho nﬁpmynm‘an YUHTEIB2EM BARAHKC OTOPOWCHHON LA phl.
Tax, ecan nenny 2262 7646, To neppan wippa wacthoro 2 (22:7=3
¢ ocTaTRoM, HO 3 pe roantcs, Cepest 2). Ona ymuomaerca na 704, K pe-
ayaeTaTY npnGanAneTcs | (sto—nepsan wndpa nponseegenna 2.6=12),
2o peasercs cpa3y MPH YMHOKEHILN H3 MOC/EAHICIO LHppY YKOpOueRHoro

- -
-‘1""'“? PeaybTar ¥ nepeofi wHgipsl YACTHOTO Ha AeswTens (wan
i yxﬂP“"e""Hn ,I{E‘.'lll?e."lh) SanuCHBaeM Mof ALAUMBIM— HN3WM{ pasapag
Ha Yt It T panee. 3aTes HAXOJHM OCTATOK.
nof Baecro Toro aTo6bl K OCTATKY CHOCHTE HY/b, YKOPaunpaeMm aemm-

Tedby Ja-at‘pllllnaﬁ p HeM TOCJeAnion muppy (ecin YKopoumeHue yie nena-
B, 1O Tenepb TPOHIBOAINM oTfipackinanne nocieanell 13 ocrabwmnxes
nock, abpan BTOpYIO UPPY 4acTHOro, YMHOMAEM €€ Ha yKopoy
YANTEIBAA BANGHNE TOARKO 4TO OTGpOLICHIOit lllllllpif: “
JichIBACY PE3YARTAT YMHOWEHHA Mo fepibiu OCTATROM
it p3piA nof H3uIEM it T. & Haxoanm sTopoil octatox, =
i ) g yecTo  CHecents HYJAA  yKopawppaeM AeANTeNb eile Ha  ony

T, A
mlfl"lzil'r "m)uum qacTioe, Onpexennes Mecro aansatoll o rpyGolt npessa-

i ouciKe: .
p".reﬁ,ll'ﬂ!l wep 1. 58,83:9,658.
pi 1) Tax xax BBB3 menmswe 9658, To ¢ camoro mawama

ganMchi o gauepKMBACH nocacmmon uudpy e
3 (|9.0 5 . 2 wppy aeantenn 8, T] ’
58,83 | =5g7 winppa uacTHoro 6. Vaunomaes sty unppy wa 955'21;:;::‘

~57,9518 FLBan, 410 oTipo act

67,95 ‘ poutennas wipa Aact 5 enm i

-8 8 orGpacunaem, 4 olip\'r.mmsp,m 5). T
L 2) INMponasepenne H795 nNOANUCHDBIEM MO AEIIHMEIM —

S pnal’:,“:o;:?i paapanos. Ocratok 88.

e YiO € Komlla unpy peantean 5. Y

(eprinacy BT py aeawrean 5. ¥kopor

3) 32 BP'“. cOREPKITCR 1l Pasy  Teainvom 8§; crapium :EI -::ﬂ::.u .

nl?-'l“ff"]bmm aoro YMIOHKENIS DONILOINTE e MYIO. -
b

i

v

1T 0COG0S DINMANIE U8 STOT MOMENTS

) o 5" L T: HACTO Qena

i MOCTADNTL Nyan, Toponates olpacuBaTh ;_-?J,t;& bicd
s Uiy

P i : —— B
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4) Hef nymau waxomnts n sropoil ocratox.

5& SaueprupaeM ewe onny wnppy meantens 6. Yxopouennwii mean-
Tens 9 comepmurtci B octatke AessTs pas. [lostomy Tperbs uHppa wact-
noro 9. ¥ Ha y sil gennTens © YUETOM DAMAHHA 3auepK-
Ha::ﬁ uwinihper, wmeesm 86, Ocratox 2. Ha srom AeficTaNe He 38K aHYABACTCHA .
sOrlpacuisany Nbenegmiond ocTapwyocs wnpy, Ho YuHTHBARA ee BAHANHNE
'Ha pesysbTaT, Mul HAXOQAUM B dacTiom ewe unppy 2 (2-9=18; 8 ordpacm-
maetca u | okpyraserca mo 2). [lpowe vcero noayuiTh  NOCJAERHION0
létal ¥ 2!:1»&::1 MBICACHHO HYJAb K MNocjHegHeMy ocTaTHY 2; moayuacm

S L =

6) Mecto sanaroil onpegeaseTes no rpyGomy mnoacuery. B aeammonm
I Ie/INTEIe OCTABJASEM TOLKO ueawe wactn; siewo, wro 58:9 = 6, T. e
LEJAR YACTH MACTHORO eCTh UHENO omioanaunoe. [lostomy pesy nTar papen

; 6,092, a pe 60,92 u ne 6092 n Tax pance.

Bee wippesr peayastaTta vephibi.
Mpumep 2, 95,10:0,3216.

Sannco 1) 9810 Goswwe wem 3216, IMepoyo updpy uacT-
'S 98,10 [ 0,3216 noro 3 ymuomcaem na 3216, IMonyuaem 9648,

06,48 705, 0 2) Qcrarox 162, ;

—T.6 3) 3avepkunaen nocaeamon unppy aeautean 0.

=18l Yxopouennuil geantens 321 we copcpHuTCs B OCTATKE

. ET Hil OHOTO paja; propas wippa peayviLTara— 0y,

4—5) Zauepsdunaen ewe oany wibpy aeanrean 1;
perator 162 memures na yiopouenuwit penureds 325 tpeths wimhpa vacr-
noro 5. Yunoan ee na 32 u yuuripan paianne orGpowennon WP
peantean, noayuaes 161. Bumnraem ns ocratka. [Tosyuaem 1. Sauepxn-
paem ungipy 2 B geautene. Yropouennwil genntens 3 wn paay ne copep-
murea o ocratke 1. [lostomy nocjeausin wihpa MacTHOCO— HYJIb.

(i] 3anATyio crapim Ha octiope rpysoro oKpyracHus  JanHbX
Gepa 100 pmecto 98,10 n 0,3 pmecro 0,3216, mmnm, wro - 100:0,3 = 300,
7. €. HeJRf “HICTh HacTHOro TpexsHauna. 3uauur, yactuoe ectoe 305.0.

YHOea:

§ 44 Boasegenne 8 crvenens n m3BACHMCHNE KOAAPATHOIO KOPHA
u3 npuiamKensLx wncea

Boasegenite b (L€AY10) ClENelb €CTh NOBTOPHOE YMUOMKEHNE, 1 NOTOMY
K neMy otmocHTcs pee ckasaumoe o §§ 40—41. Dpn pospenennn o ne-
G0ALWYIO CTENeilh PE3YJILTAT HMCET CTOABKO JKC BePUMX WP, CROMKKO
BISTOC UNCAO, W COMCPHNT HEGOALIYIO OwNGRY 1 nOCIeANeM andke.
Ecan #e CTeNeHb BeJHKa, TO HaKONJeHHe WeGo/LIINY oWfoK MoMer

SNTHER B HE um;:pnx HECIIETa paspaja.

[pn wasaedsenii Kopis Mool crenennn peayanTaT HMEET No MeHbilelt
Mepe CTOALKO JKE BEPHEIX UN(P, CKOALKO HX O6HJ0 B NOAKOPEHHOM
gucae, Tax, napaexas kpagparunil kopeus W3 npuGaiuKenHoro uuc.a
40,00, MOMHO NOAYHHTHL weTwpe pepume wippr (740,00 = 6,324 ) ).

w

e it eI RRASIPATHORG. Kopun, OG0 Hay-

gaEMMM 0 WKOAe, 7O, WroGs NOAYuNTE D peayanTaTe 6,324, pago LA TR S TR TS T

whene mpefctanite u miae 40,000 000, T. e npinie K HEeMY NeThipe yasn

cupana  [Ipurmcaimse wyam  GYAYT fieds MuWmhpa, B0 COOTRETETRYIOULHE

M peayaurata nepun. Peayanrar o CTCH  TEM Ke, eCAl NMeCTD NeThIpex
ByAeh ACMCITL YeTEPE DROMIDOALUG LARTLE Wipu,

1) Eeait nosns
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Cnocof§ masienenisi KBAAPATHOrO KOPHA, O6LIYHO H3yuaeMull B mxoze,
TPOMO3AOK M TPYAHO 3ATOMMHAETCH, d TEOPETHUECKOE €ro ofocHoBaMme AaH
GOMLIIHHCTEE YYAULHXCA OCTACTCS HELOCTYIHLIM. Hume npusomnres npo-
eToll W Jerko aagnoMMHACMELE  CriOC H3BJGUGHHS KBAIDATHOTO KOPHY
(c Mmoot TpeGyenmoli CTENEHLI0 TouHOCTH). ITOT cnocol onucan Apeniie-
rpeyeckiy ydenbm [eponoM mpinepo 2000 ner wasagl). Tor me cnocos
MOAKHD MpHMEHNTE 3 A% HIBANEHHA KOpis TpeTheil (u Gonee muicoxoii)
crenenn (oM. moke, § 44a).

Mpasnao WapAedeHNA KBaaparHoro Kopas. YTo6s HIBAeun KBagpar-
mull kopeHs, GepeM €A raas» mepnoe npuGARKERNe W MOCTYNaeM Tak, .

|) e nojKopenHoe UHCAC HA nepRoe NpRGAHMEHHE KODHS; ecan
okaseres, uTo NOJYUEHHOC YACTHOE OTAHMAETCH OF MePBOTO npuGTMHeHns
Ha BennuWmy, Be NPessIAIOLIYI0 HONYCTHMOI MOrPEUWINOCTH, To Kopews

H.
mm;;eg mporiiBHOM CAYae MAXOMMM cpemiiee apupmeriieckoe (I1,45)
JeAnTens M wacTHore. Sro cpefHee apRMETHUBCKOE [AST IHAUNTENbHO
Gonee TouHOE 3HAUCHHE (sTopoe l‘ll‘-‘llg'nihﬁeuue] Kkopua. [Ipi ckoasxo-my.
Gyan yneaon BHOSPE nepnoro NpHGITIAenna BTopoe npuGaHienne gaer
3 pepime mugpet # oftuno e meiee 4 pepuux undp. Boobume B kaw-
ToM HoBoM npBGAnKEHI HHCJO BEPHLIX UNdIp YABAUBACTCS N0 Cpasmeny

c |1I'“EJTJsIJ?I)"”-““‘Tsz sopoe NPHOMIKENHE TAKOMY e HCMBITal
3) IMonsepr KOpPEHHDE YHCA0 0 1810, KeK
neproe, T € nennM NoAKop AT Ha BTopoe mpuGAN#eHne, Eony
i1 iasatoth, | (T0. TOUHOCTE ] )-%-“a HEJOCTATONHA, TO HaXopuy
Tperbe npnbaIKEINE TE;IEI we cnm:t:1 » KKHM HAWAH BTOPGE, W T. 3,
Jamevanie 3n0HeRHENl CnocoG eie Gowtc oWNGoKs: o
aBTOMaTHueCKH HCNPABATET apmlmc’giuecx}'lo OLIHCKY, eCAN Takobas po.
Ayena. WA MpeA yulen stane. EAUHCTBEHHMM DpemubiM nociexcrayey
Gyer sameanctie uhTho’“’“’-"“‘n
Mpusep I. mn,w,wgl:;gpe:;lqole ‘:(Hmu lNeeT NETHPC Bephnig
widipas;  BLAICATTY : P KOpHR Wet cMuicaa. Hafiamy
ARTH i ';L[?::; nipRoaHFeHie Hs]:(mer;piunn KaKoe-nHOYAL YHCNO0, 3aKg.
vennoe meacay 6 1 ?B(Ta:.,x"ar _1..,"_‘.,36 MEHbUE TIOAKOPEHHOTO Hijoqy
S e f—somte) B vk o DTk Ce Mol
. O KoHOMHTD Aailb Wil TPYA, T0 HANO BINTH KAKOS-TO upeqn
CCAH XOTHM paK KaK llo.ﬂ:ﬂopei!iloe YHCAO JHAUNTEALNO Ganne Kk .ﬂ-’.
MelblIee ‘“"‘ém;’mem. yanpivep, 6,4 %). Iasee nocrynaem TaK. L
uem K 7%). 5 noaKopenioe  ¥Hcao 40,00 wa nepooe npuBaikenye 6.4
1) .ﬂe-“li';;' .6,4=6,25. Yie B0 sTopoll mugpe uacTioe 6, i
Em}'““?‘ﬂm:moro 4 Tuu:;lc"rﬁta_“real'nhraﬁ'r: HEAOCTATOMNA.
O o TOpOTo Henmnn enm cpeanee apidu
9) B -ug;gf,{":a;..ﬁm 6,25. Tlonysaew (6.40-2- 6,982 -1 3o¢ b,
JeAUMOrO E"I‘B 5 TOM BTOPOM NpRGMIKEH NN BeplLl ecal e Bee 'lcru;?
OMMAATE, Bl ’
To nepohe -rpl:”g_'l;ﬁ'“ Jeant moAKopeiioe wncao 40,00 Ha_ Bropoe p
At 0% (nopoaR ACHENUC Mo ueTseprofi wippn): 40,00:6,324 1
5”?532":[%;«13"“”"“ qactioe 6,324 pasumren or peantean 6,325 .;ku'[‘;
=~ 6,324,

25 pas-

JACH MPOCT WM apodami; GyieM NOSLIOBATLE i REC 7y,
5 e

1) Tepot
TR lii.:ﬂ"' s
#) Mo

Canano K b.

G,3 wam 6,2, W0 Gpath 6,1 wer cupiena, wlo 6,1 Fy—
L
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HA EIHHRLY weTpepToro snaxa. Orciofa caeayer, uTo Kopenb (¢ TpeGyemoil
CTENeHbIO TouHoCTit) Haiifen,

Deftersutensiio, ecan Boapectn wncao 6,324 B KBajpar, T. e YMHO-
WUTh ero Ha 6,324, To noayuMM uHCAO, MeHbllee Y npoRipenenne
6,324.6,325, xoropoe (npuGamwikenno) cocrapmser 40,00. Ecan e posne-
CTH B Kpagpar udeno 6,325, To nonyumtes umcao, Goabluee uem
'5.395-6%24 =~ 40,00. Cnegoparennio, HcKoMbl KBaapaTHulil KOpEHb JeWKHT
mewcny 6,324 w 6,325, ITostomy mcxombil kKopenb pasmurca ot 6,324 (nan
ot 6,325) menuwe weM Ha eAMHELY veTpeproro awaxa: 40,00 = 6,324
(Bce 4 spaka BepHE). . .

Mpumep 2. ¥'23,5. HMckomuil kopens saxmouaerca meway 4 n 5
W Aemur ropasgo Gmke x5, wem k 4 (tak wax 23,5 ropasgo OmiKe
K 25, uem k 16), BoawMem 3a meppoe nprGummenne xpyraoe uncao 5,0.

1) Heamm noaxopensoe umeao 23,6 ma neppoe nputamacenne 5,00
(1oBoas wactnoe jo Tpertweit windpe).23,5:5,0=4,70.

2) B xavectee BTOporo MPHOMMMeEHHs Oepes cpefHee apujmernueckoe
(5,004-4,70):2 = 4,85, Momno omuiaTh, UTO Bee TPH UMD BEPHLL.

3) Ias wourpoan jeauMm nopxopennoe uneno 23,5 wa BTOopoe npH-
Guisenne 4,85, TMonywaem 23,5:4,85 ~ 4,85, Tak Kak uacTHoe papHo
(c TounOCTLIO A0 TPeThero aHaka) AEANTENID, TO KOpeHb M3pJjeved (¢ Mak-
CHMAJLIO Bo3MOKHON cTenenslo Tounocti): 23,56 = 4,85,

3amevanne 2, Ecan nogkopeniog wHC/AD ecTh AECATHUHAN APOGb,
HMEOIWAn B ueaoll wacTh ogny anavamyilo umdpy BAH HYAB, TO AAA no-
ALICKAHUA NEPBOr0 NpUGIKEHHA PEHOMEHAYETCA NepeHecTH 3anaTyio
BOpapo 1@ ape, deTwpe, wecth H T. A. UM(p ¢ TAKHM: pacueToM, HTo0u
B Uenoil wacTH okasajock HeGoawwoe wicao 3naxop. flanee moctynaem,
KaK B npumepax | n 2, W B OKOHNATEJLHOM Pe3yJLTaTe NEpeHocHM 3ans-
TYI0 B 00paTHOM HaNpapfcHHl  COOTECTCTEGHHO Ha OANY, ABE, Tpi
T, A undpel, AHANOTHYHO MOMHO NOCTYNAThH B TeX caydanx, Korja
MOAKOPEHHOE UHEAO MMEET MHOFOIHAMIYIO UeAYI0 HacTh; HO TOTAA SansnTan
BHANALC NEPeNOCHTCA 6000 HA ABE, ueThPe, WECTh H T. . UndpL.

B nogkopennom uncae 3anaTyio MOKHO NEPEHOCHTE MOABKO HA NEMHOE
yucao wupp.

Mpumep 3. J0,008732. [Mepenocum sanaTyio na 4 snaka Bnpano.
Moayuzen 87,32, npn pwGope nepooro npnGawAenns GYAesM YUHTHIBITH
TOALKO 1eayio vacts, Mpusen 5a nepuoe npuGansenne, ckaxem, uncao 9,3,

1) Heawm 87,32 wa 9,3, Tpogomman aesenne fo werseprofi suavauiei
wndpwt, nosyuns 87,32:9,3 = 9,389,

2) Haxoamm cpeanee apndmernveckoe (9,300 9,389):2 ~ 9,344,

3) lan wonrpons Bwnoannem jencune 87,32:9,344 = 9,345, 3naunr,
p moGom 13 uncen 9,344 u 9,345 pce wetmipe auaxa— sepune (nepuce
JIAeT NeOCTATONHOE . NPHOANKENHe, BTOpoe — N3GLToNDE).

4) Tak kak BHAYANE MBI NEPEHOCHM SUNATYIO pnpano na 4 anaka, To
p ofpatnom uanpapacunn (T, e, BAEBO) SaNATYI0 HANO TEPEHECTH Ha

2 anaka. IMoayvaem
}/ 0,008732 = 0,09344,

Mpumep 4. J/B732000. [lepenocum sanatyio saess ua 6 undp.
[oaysaem 8,732 (ecam nepenectin  3anatyio ua 4 indps, monyuum
873,2, wo ne 87,32, xak o npepmpyuiem npumepe!) 3a neppoe nputanike-
ue npusen 4ncno 3. .

1) 8,732:3=2911,

4 M. 5. Burogckni
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a (3,000+42,911):2=2,955.
3 nepeoro jeficTBMA ficHO, uTe B pepeom npuGaiekennn (3,000)

Geian gse pephbie ungps. TTostoMmy Hafo oxnaaTh, ¥TO BO BIOPOM Npi-
Gaupenun Gyayt pephbl 4 undpsn -Kontpoas noareepsager sto.

3) Tak KaKk BHAYSNE Msl NECHCCAN SAMATYIO BJes0 Ma 6 anakos
To 7Teneph nepeHocHM ce B o0parHoM manpasnenuu Ha 3 3HaKa:

V6732000 ~ 2955. %
§ 44a. Mpacuno u3sacdenns kyGuueckoro KopHa
Ygol nasaets KyGnucckuii  Kopens, Gepem «Ha raasy nepsoe mpy-

GAiMKeHRe H NOCTYmaen Tak.
1) Menenite Ha nepooe npubanwenie (cp. npasuao §44) sunmosmserey
ABAM I cilauadia JAeTHMBIN CAYIKHT MOAKOPEHIOE HIICHAO, 8 IATEM — i,
nonyuenHoe B peayawTaTe nepporo genemis, Ecam wactnoe (noayuenppe
nocae amopos0 AGEHNR) PasuiICa oOT nepmoro npHGANACHHA (T. e, gp
Jexnens) Ha DeANUHHY, Ve Npestinalomylo fonycrinoi NOFPELIHOCTH, 10
Kopen H3BJedel. -
5y B npOTHBHOM CAY43E HAXOANM cpepuee apipueriveckop
uncen, a HMeHHD ACTHOMO (OT ZBYX Medeqiil) i ABamAL BIATOTO memy.
tean 1), Moaynaed sTOpOe NPUGHIKeNNE; Y Hera (NpH CKOAbKo-nng
yenon pLiGope [epBoro Inpilﬁmmeuun] TpH wppu Gyayr Bepiti
a yerpepran B x!mmeuhl‘ﬂ}llﬂ(‘ notpeGyer ucnpasneuns fa 1. '
3) Bropoe npuBANAEHIE MOCHO NOABGDFNYTL TAKOMY JKe MCOLITamg
Kax nepsoe; 11O 910:/_!521110—’1" YTOMHTE R, y
amep 1. ¥ 785,0. Mcromuil Kopens sakmouen Mewcqy
3a rl?pm npxl&‘g_l;::i::iex llé?fbﬂg:: E-'-‘m[:‘.r)au Kak nmopkopenioe J‘}iirﬂn“:q!lﬂ:
4 pasa ' A
ml‘-‘urj I;{ug pasaeaiTY, Ja gMQ CUaMaM TOAKOpeNHOE UNeio 7850 |
3aTear WACTHOE 785,0:9.2. CCTO STOFD  MOWCHO  pagieanTs 785 .“g
9,00 =84,64. Moayuact 4
785,0:9,2:9,2 = 785,0: 84,64 = 9,275,

poe NpHGAIKENNe 1veer npe pe
Ak pigHM, MEPBoE : BepHE Wipu, U
ﬂnlml)ful.ullﬂ afipadoy HanTil l:;mr*nc' NPHGNHeNHe, YuTeM, WTo II“J'I.KE_IT,
1oe uncao 785, ugma."l’?':&b ap:mue',m"m‘“ TREX HepaBnux L‘mulu-u[llm
oh 788,0= rg_g,glg)._ A M HANO NpejcTaBMTL ero B blige “‘“ullre.
e panibx cOMHOKNTE R ?s_‘;_g.:xq,_‘. (l'.'l.e : RO
I'E'-‘R'"rm nﬁo peanoAoKIITE: WF0 KAMGILIL 13 stix paniux o
Ao.-sn‘c:e pumepio panHATLEA CPERNENY apufuernucerony o
i
9,2, 9.2 u 4='N L jeeree BTOPOTO npuGianse
fiax, B KoY i N CHIA Gepent cpesiiee apya,
A 2) Hra 5754 9,200 9,200):3 = 9,995, Biuucnene puuunua}p".z"""'
reckoe [ b coKpauieony cnocoby (11,4G), Ayereq
41 MOMCHO  PasicauTh NoIKopenioe Yneo 7850
= Lt

npouspopuTs 10 oy
gontp v ik ]
3) ﬂﬂﬂﬁml e 9,226 n PEIYANTAT cwie pag passennts g sl
nropoe npH o, ngcmtoc HHCA0 na 9,295% ~ Fﬁ.ﬂ‘.‘j i \’lm.;.l ;':-'-!35
0 9,295

cae
(it pasaeaiin o

gsiX He COXPAHIAT 3AMACHYIO 1bny. Homv. "5
(ecam npn Bb 3 . : 2 wipy, Ny unTey U':-’E‘l]:
785,0 = 9,225 (sce 4 wbpu pepii),

o1 310 BTOPOC Refornme — oy per
el ACT DIGWO 13 TPuMepa |
1) OTnyas pa |,

L ——— =
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3amevanwne, [pn nopsickanny nepsoro npuGamkenns Ousaer
NO/IC3HO MEPENECTH JANATYIO B NOAKOPEHHOM HHCJE BHPaBo (Al BACEO)
wa 3, 6, 9u 7. 5 undp (cp. 11, 44, samevanne 2). B okonvateanHoM
peayaLTare nepenocuM 3anATyio B obpatnoy Hanpasjenns na l, 2, 3
n T, A widpe. [lepenocuth 3anaTyl0 MOMHO MOABKO HA IMOKOE WUCAD
yughp, womopoe deaumcs na 3

Mpumep 2, 13/1835-10‘ B nogxopennon uncae 18350 nepeno-
CHM 3anaTyio (NOmpasyMeBaeMyio mnocae UH(PE EAHHHL) BAEBO HA
Tpn unps. TToayuaes 18,35. 3710 uncno HAXoguTCA NPHMEpHD nocepe-
antie memay 29=8 u 3=27, [Mosromy 3a nepeoe NpHOJHAKEHHE MPH-
Mmaem 2.5,

1) Hapo asawust ewnoanuts gesensie Ha 2,5 nam, 470 TO IKe,
ofun pas pasfennts wicao 18,35 ma 2,5%. IMoayuaem 18,36:2,5:2,5=
=18,35:6,25:2,94,

Kak emamm, B neppom npuGaipkenHH DepHa Toabko ofua undpa.
3uauuT, namo OMHAATH, WT0 Bo OTOpoM OpHGANmeHM GYAYT JHWb
Ape pepubie wnppw. [TostoMmy B caemyioweM [eflcTBHI BegeM BHUNCIENHE
AL € TONHOCTLIO A0 ABYX 31aKOB.

) B kaucctne sroporo npuGamennd Cepem cpeinee apuimerive-
ckoe (2,54 2,54-2,9):3~2,6,

3) Urolu yrounuts peayabtar,
na 2,6. INoaywaenm

Halo ABAMAL BRIMOJNHHTL AeaeHHe

18,35:2,6:2,6 = 18,35:6,76 =~ 2,715.
Kak wuaum, vropoe npnGanxenie IMEET Ape BepHne unper; ana-

MHT, TperLe, nepostHo, Gymer wmerh 4 Bepubie wippu.
4) B xavectse tperwero npuGmukenun Gepen cpeanee apudnmerite-

croe (2,715 2,600+ 2,600):3 = 2,638.
Konrpoas (kotopuil Mu omyexaem) noxasan Obf, WT0 3fech Bee

NeTWpE WIPL EepHLL:

1/ 1835 10~26,38.

§ 45. Cpeanne semmannu

_ Ecan pan pag veanuuy, To BCAKAR DEANMIND, 3AKJIONCHIHAR MENLY
Haumeniedl 1 dantosuiuedl 13 JAHHLX BeANYIH, HA3LIBacTCs sepegneiis. Ma
cpeluny  pemunn  panfogce yuotpeSuTeanus cpedian apudmenuiecan

U cpedinai ecomem pusecican. .
Cpedusnn  apuhsemenecan oeauwuna (1an cpediee apupaemiyecxos)

NOAYMAETCH  OT CAOKCHUN AAHHLX BCANMHE I ASICHHS CYMML HA MHCHO
ITHX BEJAHqHH -

ayf-aad-... 4 a
e b pl s
n
(g, gy oovy fy—RAHNLIE BEAHUINL, R—HX WICA0).

Mpuwsep. Dune wincna 83, 87, 81, 90;
83 -|- 87 |- 81 4-90 1
—_—— 85—,
4 4
Cpednee eeomempuueckoe NOJYYIETCA OT NEPEMHOMCHHS JANHLIX Be-
JHMHN B 3BACHENINT U3 NPOHIBCACHHA KOPHS, [OKasaTedb KOTOPOro

4*

ep. ap.=
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pasen YHeay BeAHUHH!
n
cp. reoM, = /a;a,, .ol

(ay, I{ll;. 10y Op—HaHHBE BEAHYHHL, fI— KX YHCAO),
pumep, Hanw wicaa 40, 50, 82;

cp. reoM. = ;/40-50-32= 31/'164 000 =~ 54,74,

Cpeliiee reoMeTpHyeckoe Beerjia Melblle CPEHEro apuMeTHyeCKoro,
KpOME TOro C/y4afl, KOrjga Bce BIATHIC 4HCAA pasuul. Torpa-cp. ap.
pasno cp, reom. Korga pasamuna Mexay B3ATHIMH MHCTAMH COCTABAAIOT
MansLle JOAH caMHX MHcen, To H PagHOCTE MEMAY CD. ap. o cp. reow.
Mana B CPABHEHHH C HHMH.

Buiuncaenne cp. ap. mmeer Gonbiuoe 3HANEHHE BO BCeX obnacrax
NPAKTHEH.

Mpumep 1. Hamepscrca paccronnne MERKIY ABYMA NyHKTaMH ¢ no-
Molsio  10- 0BOR pyneTkil C CaHTHMCTROBEIMH Jlenennsmu. Cgenawng
10 npomepos. Pesynbratsi mux (b metpax): 62,36; 62,30; 62,32; 62,3
62,36; 62,35, 62,33; 62,32; 62,38; G2,37. Pasauume pesyaniatos ofp-
ACHRETCH cnyqaﬁguuu HeTOMHOCTAMI  HamepeHidi. Torza BRIYICAAOT
cpednee apujmeTHUECKDR:
cp. ap.= (62,36 62,30 - 62,32+ 62,31 462,36 - 62,35--62,331-62, 321

62,38+ 62,37): 10 = 62,34,

S1o wicno npencrasifer Goaee HAAEMNYIO BEANUNHY H3MEpaeMoro pac-
CTOAMIIA, HeM wuicad, noaywenibie NpH HIMEPENHi, NOTOMY YTO caywyaj-
Hple owWHGKH NoYTH Beerga KOMNENCHPYIOTCA MPH BEMHCACHHN Cpeluerg

(cm. 1mxe § 47), -
NMpumep 2, ¥ Tecasn sapocawmx moaefl uamepen poct. Hafigeno

cp. ap. STo—tag maswBaemuii ecpepiumii poctr, On He BBIDAK aeT,
10o6uie rosops, pocTa onpefeAeHHOro HedoBeKa. Ho ecan H3aMepnTy,
poct GoAbworo uiena ApYrHX JOjell B CHOBA BLIMHCANTS €p. ap., 1o
cpepnnil poct okawercn mouwrd Takum ke PasyMeeics, teoperinvecky
UOIMOMINE caywan, korga B rpynne n3 1000 aud C')'!I!n"lj npeobnanare
HeAHKRans wan kapauks. Ho n3 umpesa BeeX MBIGUHMLIY Cayuaes siy
IICKAIDUNTENbHLE cayuan cocTaBasior, Kak HOKA3LIRANT BLitneaeHis,
winToxcHedfimnii npoent. Iostomy npakmudecsi &::mumﬁuo'mu MO HO
CUHTATE, 4T0 B aMoGoil rpynne H3 1000 westoBCK ‘-.F"-'-'Nlll“_llocl' Gyper
nouTH opuaKosL. Cpeaiie apidwernveckne, Naliacunbie u3 maccopyy
aMepennlt, HalLDAIOTCA CMAMUCTIHMECKIMH cpeoniLaL. Cratncriyee.
e cpeanme uMeloT GoJbwoe NPakTHYECKOS 31!3""3!":&'- Hanpumep, anaq
cpeannii yzoil Koposu onpepeAaeriioil NOPoAbl NI ONPEACICHILIX yeaopmuyy
CC OHTAHHA | T, J., MOMHO BLYNCANTL YAON CTAAR, YMUGHAN cpepupij

yaol na wneao Kopos m cTane.

§ 46. Cokpawennoe suivucacnue cpeaHero apupinicTiueckoro

Yncna, Gepyugiecs AAR BHUHCACHHA €P. @P., OGLMIO Maio ormy.
qAI0TCR J:p';'r gg Apyra. Toraa BeIMHCACNHE CP. dP. MOWHO 3HaumTe g

odseranT AOUErD  NpHeMma.
L € MOMOUILIO CABLYIONI P! aHCA0, GANIKOE K Jariyyun

1) Buipaen nponssonsno kakoe-nuoyik
uncsam, Ecan gamfue uieaa oTANnAOTCA APYT OT APYTd TOALka u yo.
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caeanell mnppe, To B BLOHPaEMOM YHCAE NPEAMOUTHTEIBHO B3ATL 3a no-
caeanioio  nupipy 0;-ecan famuble uMCAa OTAHYAKTCA JpYr of apyra
B ABYX TNocaegnux nugpax, yaoGwo B3ATh 9ACAO C ABYMA MYJASMH H3
KOHIIE 1 T, 1.

2) Buunraen sto wHCAO Mo ouepemi M3 BCEX AAHHEIX dicen’).

3) Bepesm cp. ap. nainennsix passocreil.

H IpuGapases cp. ap. K BIATOMY HicAY.

pumep. Haiitn cp. ap, gecari wnces: 62,36; 62,30; 62,32; 62,31;

62,36; 62,35; 62,33; 62,32; 62,38; 62,37; (cp. npHMEp NpeALIAYIUErO
naparpaga). 1) BwGupaem wuncao 62,30, 2) Bruntaem 62,30 na gaiibix
NHCRN; HaXoAMM pasmocTH (B coTwX poaax) 6; 0; 2; 1; 6; 5; 3; 2; 8; 7.
3) Gepewm cp. ap. paswocteii; noaywaem 4 (cotux). 4) MpnGasasem 0,04

K 62,30. Momyuaem 62,34. 3o —mnckomoe cp. ap.

§ 47. TounocTk cpegHero apiudMeTHHecKoro

Ecan cp. ap. noaydeno W3 cpapHHTeAbHO Re(oAbLIOTO PAAA LaHHBIX
namepennit (Hanpumep, w3 10, wak 8 npumepe [ § 45), To He MCHAIOYeHa
BOIMOHHOCTh, HTO NCTHHHAA BEJNYHHA HECKOLKO OTKJOHAETCA OT BhiVil-
chentoit cpegueit. Toraa pamiuo 3HaTh, KAK BeMHKO Mower GbiTh STO OT-
KAOHEHHE; peyb WAET He o TeOPETHUECKN MUCAHMOM OTKJAOHEHHH (oHO
MomeT OuTh KAK YrOAHO BEAHMKO), a4 O NPaKTHIECKH BOSMOMHOM (cp.
npumep 2 § 45). Beauunua nocsessero onpepensierca peansunoil cpednezo
KeaOPAMUNHOZ0 OMKACHERIA,

Cpednun  Keadpamuusus  ONIKAONEMUEM HAIBIBAETCA Kpaapathulit Ko-
peHb M3 Cp. ap. Beex KBajpaToB pasHocTell MemAY MAHHBIMH MHCAAMI
i nx cp, ap, Cp. ko, oTkAGHeHie NpiHATo ofo3natate rpeveckoil Gyxpol o

(ecurmaz); .
0=,V(:a,-n}'q‘ta‘—n||+...+[rx"~ul' (ﬂ)

= »

rae a=(a;-Fas-}...+ay):n (smece ay, @y, ..., Gy—JalnLe YHCHA,
N—HNX 4HCAO, d—HX Cp. ap., O—Cp. KB, OTKAOHENNE).

3amcuanne. B opmyne (A) molyio u3 pasnocreil Mo#cHO 3ame-
uuTL eft npotnBonoJoMHOl; STO A2eT BOIMOMMOCTL He BBOANTL D Bhl-
uHCACHAE OTPHIATENLNLX uncen %), Huenno, Korja ofiHo H3 JANHBIX wHce
MeNBLIE, HeM Cp. AP., TO ME GepeM ero 3a BEIMHTAEMOE, 3 Cp. ap. 38 YMeHb-
waeMoe.

Mpumep. Buumcaus cp. KB, OTKADHEHHE A MHCEN NPeALAYULEro
naparpaipa. Tam mut wawan nx cp. ap. 62,34. Paanoctn mexcy gannsimn
umeaamn 62,36; 62,30 u 7. A, w0 ux cp. ap. GyayT (B GAMHHUAX COTBIX
nonelt): 2; 4; 2; 3; 2; 1; 13 2; 4; 3. Kpanparw stux pasuocreit 4; 16;
4, 9; 4; I; 1; 4; 1G; 9. Cp. ap. xpapparon pasocteil

M 1644490 |]|-U|+I A 1640 =68

1} INpn sTom MoryT ¥ TeABLIKE W OTpIne umena (of
orpunaTeannsx mncaax e, 11, 3). Yrolun 370ro nademaTs, HymMNo nanTs Sucio,
Melibiiee BeeX AMHEX snced, Ho mhmicaennd GyRyT uecHOILKO JAcrtie, echil pasiTe
i\llH[l‘-llllﬂ)‘nh CPeiNee MONTY NI e,

2) 06 orpauaTeabNEy eanx ew, 110, 3,
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(cotsix  goneif). 'Kpanparawiii Kopess w3 storo wicna 6,8 a3 (coTerx
Honeii); o=0,03.

Ecau uncao wanepennl npumepro pasio 10, 16 weTinnoe anavenme
DENHUMHL MONET OTAMUATLCA of cp. ap. ne Gosee uem ma BeZNRRY Cp.
KB. orkaonenus o. Tounee ranopsl._ OTKJAOHEHHH, -ﬁﬂul‘ihllliw HeM o, poa-
MOMHB JHWE B HCKAOUHTEIBHBIX cayyaax, 49HCAO KDTOPHI COCTABJNET
OKOAO NOAYNpOLEHTa BCEX BOIMOMHEIX CAYvaes. B pﬂc{‘MﬂTpeu“ml npH-
MEpE HCTHHHEA BEAHYHHA NPAKTHYECKH HE MOMKEeT OTKACHATLO OT MHCAa
62,34 Gombwe vem na 0,03. [TosTomy ona sakaioueHa B npegenax Mexay
62,34—0,03=62,31 n 62,34+40,03=62,37.

Ecan uucao usMepennit SHavnTe bHO GOMbIIE JECHTH, TO MAKcumas-
Hoe H]]Em‘laclill BOIMOMK HOE DTI(HDHEI!_HC HCTHHHON EBeJHYHHE or cp ap.

Gyner wehbiwe yem o. Maeniio, oTk/oHeHHe HE NPEBKICHT BeAntiy 0
; 0

n—wicao -namepennit), Tax, Korga uncao uamepeniii NPHMEPHD pasKo
000, mpaKTHHeECKi BOAMOFHL il OTKAOHEIIS, He 0 peshiwaoue 0, | g,

§ 48. Otwowenne u ‘nponopunn

UacrHoe OT Jp/ieitiia ONHOTO HHCAA HA APYTOE MASLIBASTER Talcme
omuowieriues. TepMiH sOTHOWEHNEs OPUMCHANCH NPCHAC TOMblko B yoy
cAy§anx, KOrAa TPeGoBa/och BHPAINTL OANY BEMMNINNY B ROANX Apyrofi,
oaliopozHoii ¢ nepeoil, HanpHMEp OANY AANHY B AOAAX ADYTOR miniy,
OAHy mhowans B ACIAX Ipyrofi nacwage i T. A, 4To EBRINOMifeTey
¢ nomomsio Aeseuis (ca. 11, 24). Otciona nowstHo, nouemy nompy St
0COGLIL TePMHI €OTHOWENNEY: PAHBIIE €10 CMBICA G HHOM, Wes Tepuigy
efleseines, KoTopulil OTHOCHAN K NEACHMIO HEKOTOPOil MMEenosannofi pey.
UKW pa otRacyentoe uncao. Cefiuac ST0ro pasanyns ne ACAIIOT; Fovopi
Hanpinep, of OTHOWEHNN HEONHOPOAHBX BEAMUHI, CKakXeM pecy T('.'H;
K ero oonemy w 7. A& Korga peus uger of oTwowenns oguoponuux s
JHYHH, ero 9acTO BEPARAIOT D NPOUEHTAX.

NMpumep. B GuGauorcre 10000 kunr; ua nux 8000 ya PYcckon
A3klke; KAKODD OTHOWCHNE HHCAZ PYCCKHX KHUr K Umlu.-aly ux icay?
8000: 10 000=0,8. Hcxomoe otiowenie corb 0,8 wan 8005,

Heamwsoe HASBBAIOT NPEGUDYIUA HAENOM  OTHOLCINGL,  edirTey, —
nocaedyoyreyr, B namwen nprvepe 8000— npeasiayucnii waer, 10 060 — ;1.

caeAyIoui, )

Tea pasnsx omuowenun ofpasyom nponopyuio. Tak, ecmn b ognen
I s e WHoi
GnBanorexe 10000 xuur, n3 mnx 8000 nma pycckom namke, B Apyrodq

Gubanotee— 12000 kunr, us niux 9600 ma pycckon s3uke, 1o ongoye.
Ay Kuur noolenx GHG-'JIIOT\‘J;;“\

HHE 4 seckix  Knmr K ooluweay Hne
o,qmmI::;:;_- ’ég’)ﬁtﬂ;m 000 = 0,8; 9000:!2{303:0‘8. Mut TIMECM Bflecs pypg.
NOPUHID, KOTOpas BanUCHIBACTCR TaK: §000: 10 mg:.,{,oo:!a 000. Fogg.
pat: «8000 ornecnren & 10 000 Ta, xax 0600 x 12 000s. 8000w 12 000—
Kpaiine waerer; 10000 1 9600 —cpeduiie wiedsl nponopyie,

aeedenite (% WAENOS NPOTOPHI PAGNO APOUSEIEHIO Kpas.
Hpousmedete e300 15 00— 6 000 000; 10 000- 560006 000 000,

iy, B nawen npnsiepe 8000- v
Onun uz Iij.l-'i“i-:llx WIEHOB NPONGPLiE l}JLGH NPGHIDCACHHID Cpefiy
WACHOR, gescHioMy H _'].p)‘r{m Kpailsnii. Touno TaK e ogun 3 Cpemyy
Jlenos  papell "pbl[am-,-'wi!]ilﬂ gpailitex, Aeacuncdy Ma Apyroi cpegimiy,

Hom a:b=c:d,
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be
a==, b=
W 7. . Tak, B wawem npumepe

10 000.9600
mﬂﬂ =W. -

TN cHOfiCTROM NOCTORNHD NOABIYIOTC AN BLIMHCABHHS HEH3BECTHOMO
YaeHa NPONopUMH, KOMAA TPH OCTANLHLIX YACHA W3BECTHEL.

Npusmep. 12:x=6:5 (x cGoananaer wenasectuoe 4medo).

12:5 =
r=—p = 10:

MpaxTuveckue npumenenns nponopumi e [, 50.

Mponopuis, B Koropoli cpefuite u.JeHsl PaBibi, HA3LIBAETCA Henpe-
pughod, wanpumep, 18:6=0:2. Cpednuil wien wenpepbisrod nponopyuu
ecme  cpednee  edomempuvecsoe (em. 11, 48) wpaduux waeros; b HaweM

npumepe 6= ) 18.2.

§ 49. NMponopunonansHoCTH

3Hauenna ABYX  PASANMNBIX BEIMHI MOTYT DIAHMHO 3aBHCETB JAPYT
of apyra. Tak, naowags KBaApaTa 3apHCHT OT QAN M0 CTOPOHML, H
ofpaTio, AANHE CTOPONH KBAJPATA 33DHCHT OT €r0 IIDULagN.

Hee asausno sasucusne seaununn IMCS N POnoy
CCAU OMHOIIEHUE X SHAYEHIUE OCHIQEMER HEUIMERHBIN.

MMpumep. Bec wepocnua nponopunonanen ero obvemy; 2 a Kepo-
cuna peent 1,62, 5 a Becar 4we, J;x pecat 5,6 xe, Ornowenne veca

5

K oGuemy Gyuer l—,;-'f =0,8; % =0.,8; :.T:'E =08 nr 4

Henamennoe  ornoweine NponopunonaIbibx  BeJANMIH  HajblDaeTca
Kospibuyuenmon  nponopyuonaabiocmu;,  KosQHIILIERT NPONOPLNOHAIb=
HOCTH NOKAZWEBICT, CKOALKO eLNHINL OfHON BeanuMHb NpuUxXoinTca Ha
elunmy Apyroli; b HawesM npHMepe—cHOIbKO K2 BeCHT | 4 Kepockia
(yleaunuiii pec gepocuia).

Ecom ape Beanduis nponopiHoianbLHL, To moGan napa auayenni
oanoli peaunin ofpasyer nponopimio ¢ napofi COOTBETCTBYIOUINX 3Ha-

uennii apyrofl, eanTux B Tom e nopaaxke. B nawem npumepe 1,6:4 =
= 2:5; 1,6:5,6=2:T ur. 0. B coorsercranil ¢ STIM BMECTO ObiLLCHpHEE-
ACHNOIO  ONpEfesetns  NPONOPUHONAILNDCTI MO IO JaTh Takoe: dee ge-

Awunw, seoucawue dpye om dpyea mas, 4mo npu yeeawsenuu odwod  ug
HUX OPYean YOCAUNUBAENCA 6 MOM HE OMNOWERUN, HASWEAIOMER Nponop-
HUOHAALNBING.,

Jae oeaununn, sasucaujue dpye om Apyaa max, wmo npU yecaLeRL
odwotl dpyaan & MOM e OMHOMEHUN Y ABHBUAEMEN, RAINEAIOMER DOPAMNG.
nponopytionasbieiiu, Hanpusep, spems npofera NOefa Mesay usyms
cranuumn ofpatio nponopuionaspio ckopoctn noeana. Ipu ckopocrn
50 kafuae noeap npoxoant paccrosmme mexny Mocksoil u Jlenunrpanon
sa 13 wac.; npn ckopocrn G5 xafuac—3a 10 wac., 7. €. Korja cKOpocTe

5
YUCINYNBAETCA B OTHOWEMHN gﬁ= 7o+ DPOACMKHTEIBHOCTE npoGera
13

YMCHBIUGETCA U TOM #C OTHOWEHHH 10

-
ca
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Ecan pape peauuitibi OGPATHO NPONOPUMOHAJBHE, To Jobas napa
apavennfi ogHofi pennunHLl o6pasyer mponopuHio c napof COOTBETCTBYIO-
gix smi:’iﬁllgﬂ apyrofi, B3ATHX B ofpatHom nopafxe. B Hawem npumepe

A OBYX OOpaTHO NPONOPUHOHA/LHLIX BEAHUHH OCTAETCH HeHaMeH-
1BIM_ NpOMIBEREHHE HX BHavenui, B sawem ngm:ej?{e 5013 =650; 65.10=
= 650 (650 xu— paccTonnne mexay Mocksoi u Jlenusrpagom).

§ 50. MpaxTnueckue npumenenns nponopunii. Hurepnoasuna

Peenne MHOrHX 34134 CBAIAHO C PACCMOTPEHNEM NPONOPUHOHANLHEX

= jpenenne npasua § 48 mexamnaupyer pewense Tak .
::ﬂf'i";gunﬁx K efnHoil cxeme, mokasaiuofl Hue ng npuMepax, iAo
Mpumep J. CyTounoe NOTPeGAEKNE TONJHEA HA SABONE COCTABAR/Q

No npopejeHna pauionaansauni 1,8m; rogosoli pacxon ma Tonauno
Cocrapana 3000 py6. [locae DPOBEACHHA DaUMONAMHIAUHM CYTOYHOE ng.
Tpebaenye CHUIIIOCE po 1,5m. Kaxyo cymmy pacxonos ua Tonanso

a roa?
HYKHo Sﬁﬂﬂal‘{llp‘ﬂﬂa'lll H
) BeabiciyccTseiilioe pewenie sagawn Takoso. Haxomust: 1) rogopge

we Tonausa Ao paunouanusauuu 1,8.365=657 (m); o
:::215??‘; ronanpsa 3000:657 =4,57 (py6.); 8) rogosoii pacx)g;_q ﬁa%
NGO nocAe pauioNAnISALY
4,67 -1,5.3656 = 2500 (py6.).

i Jerde pPeUNTs Sagawy, yuts, MTO cyToumoe pg.
1peGaenne ronaipa 1 rojoBoll PACcXOL Ha Hero— mesnyuiL nponopug-

o B3 TOro, HTO yBeansenne cyTouHoro
naabiue (310 BHAN YTOUHOrO N0Tped,ieyg
yoeanuusaer B TO Me WNCHO Pas Tolovoll pacxon; cu, § 49),

Cxems peweni®
1L.8m — 30906”6"
1,6m — X PYUn £:3000=1,5:1,8,

o suuln'.;.a = 2500 (py6.).

Topasao GwcTpee

; 1 Bnopullﬂlia.’lh“a“ Sﬂul_lcz.tm_oc-n; DCTPCUEETCA OUCHRE
e o)r\mu::g G Jﬂﬂl;‘-‘:;‘:‘hgg;‘ ;"mr:pumu MPUXOLITCH  HMeTh gapg
u npakTuke, 'C nopi ann TaKEI{ ponopuuouaibliocts, Tew Gopen
BaKio OTMETHTB, TO name&ue}illu Vine BEAHYMH eXema 1PONOPUNOIg .
loro pacuera He qepnet 3H BEJIII‘II;H Imf'llm. CLAH paceMaTpiBaTh aneyp.
s HenponopUNONATL LT o ecku VDU HEKOTOpLIX Mlecksix Npegienon
to st uaweneun OYAYT np Chnaas TPONOPUHOIAILHLL, 1

[losicuiy 910 1 ,mepc.\::-w m].-:,_ ) qunnpnr“ i ero naoians
HOpIHOHAL BT llﬁni-‘"'fcf 2% 4,0?101 = 4,0250;3:3;? ;':T;Et?éuhg ?}Q“z' CTOpoye
42.3;04:;—:1:10&1!’?”1) o Tak ﬂamfb Qusouepe CTOpoH ( uan}'lllmep-n;:%l#fl
KaK pughM, we pacto {:I:;og::f;:oowmﬂﬁgg:ﬂm“x nowanedi (4,040, )
Ho otnowente BSNEHEHE ool naomad, 0L MPRACHAX Npayy.
wop qupo OTH el i it A0tgadu,
leckn paptl bichos 7 KOrAd CTOPOHA yBeAuuupaercs ¢ 2 4 go 2,00y
- flf:fff”c’éh ABARET 0,01 4; KOFAd Ol yoennunres ¢ 2 4 no 2,09 :'E

el : "

11cT0, pee
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Hamenenne cocrapaner 0,02 . Orsowenne usmenennit 0,02:0,01 pasuo 2.
Coortsercryiomme nawenennn nnowaan GyayT (c TOMHOCTBIO 0 T,
3HAKA) COCTABAATL: B nepsom cayuae 0,040; o Topom 0,080, OrHoweine
usneneni 0,080:0,040 takwe papuo 2. Takim 06pasom, HIMerHeHHe
LAHKEE NPONOPUHOKANBKO HIMEHEHHIO MJOWIGLH, eCAN BEMHYHHS mHocaet-
HHX OpaTh ¢ ToMHOCTBIO g0 Tperbero pecatHyoro snaka, Ecan we Gpars
HETLIDE NECATHYHBIX 3HaKa, TO obHapyHHTCA HeGoablIoe OTK/IOHEHHE oT
fponopunonanskocty. Ho Moo goGHTeCA, YTOGM H B METBEPTOM SHAKe
tie GulI0 HHKAKOTO OTKAOHEHHS OT NponopuUHOHAALHOCTH; AAA STOMO HYHHO
Pacematpupats HaMeHenue cropons B ewie Oojee YSKHX npefeax (cxa-
HeM, - He or | m go 1,02 m, a or | & jo 1,002 m). Ilpaktauecicn mu
BCErda YUHTEIBAEM TO/IbKO onpejcieHHOE KONHUECTBO JECATHYULIX SHAKOR
(TPH, ueruipe, penko nats), Bor noueny M MOMEM Majkie HIMeHens
CTOPOHE § II0Uany KBagpara CYHTATbL pesIHYHHAMHE NPONopPLHOHAILHBMI.
To e spnenne HMEEeT MecTo B orpomuefiuem GO/IBLUHHCTRE APYTHX City-
Yaen. Baaropaps stomy okasmpaercs BOSMOMHEM N0 TaGauue, cogepica-
Ueil cpaBiuTebHO HeGoAblLIOE YHCAO AaHHBX, HAXOMHTH H TAKHE Pesyib-
TaThl, KOTOPLIX B TaGauue HeT, Kax Obl s4HTAN MEMCAY CTPOK» B Hefl,
Mpumep 2. Boawmen TGy KBapaTHEIX KOpHER (eTp. 12—15).
Tlyers b xorwm wafiru /63,2 ® Tabanue ier Yhcaa 63,2, wo ecrs

63; 64; 65 u Tak lanee,

BE—
Hasmenenne Koag-
ﬂm‘:?&e:u“ Knﬁw‘?un I p}a-moro KOpuR
—___________——————__""_"'
0,063
63 7,937 :
64 8000 0,062
8,062

Mogcuiraen (cm. TPETHIO KOAOHKY)s '"’cmnbu(i I;“Egn:ﬁﬁmlf"mg:
KOPIAL NPH Hamengui nogopensoro WHead 18 - S S et 1o D
A0 65, My youguy, uto paatine D STHX MIMEHCHHAX “YIST HOAbKo Ha
OMY epuMitlly Tpervero gmaka, (Ha camom ACT® STO DEOANAKE oo
MCHBIIE: OHO CKajkBaeTcs TOALKO B ‘Ic“’e"r;’"’ Bl e
Hie 10 Tpex shakop ag e,

Ecomn me Gpams "'ﬁﬁfﬂg 9:;. psnal(-'h TO BCE "“‘5'5,' |?3g5e 'ifa'i?efre‘:ﬁfi
HYTCA NOUTH paBhemy, T, e, B npejenax MEPK&)’ JECATHYHLX 3HaKOBD,
KBAAPATHLX KOpHell, nanTe ¢ TounocTbio RO ?m Mostouy Ml liaxo-
NIPONOPUNOHAAL L NamereriaM nojkopeltbiX SHEER:

amw 63,2 no takoll cxeme:

Hanenenie
Hasenenna KOLAPATIIOrD
Nogropenore HopuR
HilcAa
: 0,062
X

2
%:0,062=0,2:1.
0,062:0,2 2 0,012:
- 1
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Teneps naxomme V63,2, mpuGamans x /83 ~ 7,937 nailzennce
uneao 0,012, MMoayuaen:
: V63,2 = 7,949,

Ecni H3pfiedeM STOT KOPeilb C TOMNOCTHIO [0 TPETLErO AeCATHUHOrO
auaKa, 70 YGMHMCA, UTO BCE SHAKH HALIETO PE3YILTATA NPABHILNL

Oniicatupil BHIIE CNOCOO BLINHCAEHHA BOCHT HA3BAHNE UKMEpnoARKyuY
(AH HHTEPNOAMPOBAHAT). JlaTHHCKOR CJI0BO «HHTEPHONALHNS B nepenoge
calauaer epcTapka BUYTPLe. B matematnke untepnoasumneli wassipaercy
BCAKHIL cnocof, © MOMOULLIO KOTOpPOro no Tafanue, cogepsaiieli nexoro-
PHIC WiICIOBBE AAHbIE, MOHIO HAfiTH NPOMEKYTOMHLE Pe3yALTATH, KoTo-
piie HemocpeAcTEeHHo pe JaEel B Tafunue. Pacc&furp_euuuﬁ namn npo-
crefiwnii cnocol MHTEP P e e UHMEPROARY LN,

Wyrepnonsiuni LUHPOKO MPHMEHAETCH NPU  NONLICBAUHN TaGaAHLAMH
camoro paanoo0pastioro copepanu.




- ofo3nauennen emo

IIl. AJITEBPA

§ 1. Mpeamer aarebpu

[Mpeamerom anrefps asasercs uayuenne ypaswemuit (I11,15—I17) u'
BONPOCOB, KOTOPLle pa3BiANCL W3 TeopHs ypaswesud. B macromuee
DPCMA, KOMa MATeMaTHKA pasieiuzack Ha PAf cnewyansiux ofagcred,
% ofnactn aareGpul OTHOCAT ANING YDABHEHMA onpefenedHoro THna, Tak
Hasupacmule ascedpauveckue ypaspenus (111,9). O nponcxomcaennn Hassa-
Hun «anreGpas cat. § 2.

§ 2. Hetopuseckie cocaelua o passuTun anreGpu

Basunaon Herokn aarefpsl socxogaT K rayGoxoft ApPeBHOCTH.
Ve okosno 4000 Jser ua3a) DABUJIOHCKNE YMCHLIC BAAXEAH LU@nnes
spagparnoro  ypasuwenws (I11,29) w pewasn cuctems ApyX ypaphennii,
i3 KoTopux ofno— sropoil crenenn (111,33). C nomowplo TAKHX ypabue-
HUlt peutananck pasnooGpasnbie 2anayn e pui, eTpon Hore HeKye-
CTBa 0 Boennoro acna.

B)’I[J.ll.'llilllc m-l[!!'lh'!lli_’llilﬂ, [IFIIIMEII!'IBML..[E HaMu © HJ'IFEGIJU. HE )’HGT'
pefAnaics BABUAOINHAME; YPADUEHNA 3@NNCHBAANCE B cropecholl dopme.

Fpewna. Nepoe corxpanenisie 0Go3uaNEIIR LA HEHABECTHLIX BEJIN-
i perpenaloTen y apenuerpedeckoro matemariuia fluopavra (2—3 .. 3.).
Hewnavecrnoe Jlnogaur  nmenyer sapursocs  (Wneao), 'BTOPYIO  CTEneHb
HEHIBECTHOTD — gUDNAMICS  (5TO CAOUO  MMEET  MHOrO  3uavennfii  ciaa,
MOTYUIECTHO, HMYWEcToo, creneus o ap. 1)), Tperwo crenens uodant
nasnaeT ekibfocs (KyG), MeTBEPTYI0 — sONIMOIONAMICY, [TATYI0 — eAi0ona-
MoXIDGOCy, ecTyID — eKIoGokI0GoCY, ITH BeAHMNNL! ol ofosHauaer nep-
DL GYKBAMH COOTRETCTBYIOWN Y naumenonanni (ap, do, Ko, dde, dro,
Kxio). Mapectinie unean A8 OTANMEA 0T HENIBCCTHLIX  CONPOBOIKAAIOTCS
onac— epuinia). Crosenne ne ofoaHamaeTcs coneen,
AAS BHEYNTANIE MMECTCH -coKpallennoe of03naielne, paBeHcTBO oboama-
waeres wiee (ficoc— papmit),

Hu saswaousue, 1 rpesi we PaECCMOTPHDAN OTPHUATEABHEIX MHCR,
Ypaeunenue 3 ap 6 a0 ue 2ap 1 yo (3x--G==2x+1) Hnodant nassipacr
cneymectione, [lepenoct ujenst U3 ofgnoll YacTi ypasmenus s Apyryio,
Huofiant ropopur, YT CAArAEMOE CTALODITCA BEUNTIEMEIM, 8 BLINHTAE-
MOR — CAATAeMLIAL

) Hm apnGeRnfl gass Tepsin eoitanncs Gua nepeneden cAonon esaaue, obo-
SUANBIOMNE  enMyIecTIOr. anaiocnponefickie maTemaTukn B 12 Eexe nepesenn
TePAIE «MaAts 10 ARTIICKNT SanK pannosanibie caosoy census, Tepmun eiaam-
pate sowen u ynorpeGrense aws v 16 pexe.
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Knraf. 3a 200 aer A0 HAWEro BpeMeHH KHTallCKHe yyeHble perna
ypaBHenus nepsofi cTemeHH M HX CHCTEME, a TaKKe KBaApaTHme ypanhe-
nig. My Guian 3HaKoMsl oTPHUATEALHBC H HPPAUHOHAAbHEE uHena. Tax
kak B knTaflckom nuchMme Kaxapil awak naoGpaKaeT HEKOTOpOe HoOHATHE,
To B KuTafickoil anreGpe He MOro OHTh &COKPAULEHHEIXY - 0B03HAYEH L.

B nocaegyioune 3moXH KHTaficKan MaTeMmaTMka oGOTATHAACHE HOBBIME
poctuennami, Tak, b Kowne 13 Beka KHTafillbl 3HAAH 3aKon ofpasopa-
nnA  GHHOMHBABHEIX  Ko3(PHUHEHTOB, HIBECTHHIT HLNE 10n  HMeHeM
«rpeyroabanka Iackaas» (cm. cTp. 202). B 3anaauof Espone storsaxon
Guin otkpuT (MlTdenem) wa 260 ner nosauee.

HMupgna., Mupniickwe yyensie WHPOKO NPHMEHANN  COKpAUIEHHHe
of03HAUCHNA WENIBECTHEIX BeqiusH M ux crenemell. 3vu olosmauenns
ABAKIOTCA HauaabibMH GYKBAMH COOTBETCTBYIOWMX HANMEHOBanm (Hewa-
BECTHOE HA3LIBAJIOCH €CTOALKO-TOW, AJA OTAHYIA BIOPOro, Tperbero w7, A.
HEN3BECTHOTD YMoTpefiaaHch HaHMEHOBAHUA ILBETOB! «yepHoes, «ronyGoes,
aeaToes # T. A.). Hugwiickie 8BTOPE WHPOKO ynorpefanan Hppauno-
nazsHbe 1) ¥ orpHuatensHsle uHeaa. Bumecre c oTpHUATENBHEMH gnHeaami
B MHCOBYIO CEMBIO BOwes HyJk, KOTOpH nperpe ofoswavan e
OTCYTCTBHE 4HCAd.

Crpanbl apaGeckoro A3mMKa. YaGekuctan Tanmmgy-
cTam ¥ uugufickux asTopoB aareGpaueckiue DONPOCH M3Jarammcs s -
ACTPOHOMANECKHX COYHHEHHAX; CAMOCTORTEJNLHON ANCUMDANUON anre
CTAHOBNTCA Y YueHbiX, MUCABLINX HA MCKAYHAPOAHOM f3BIKE MYCy.ibMan-
cKoro MHpa—apaGekos, OCHOBONOAOHHHKOM  aarefpnl, Kax  ocoBoft
BayKH, BYIKHO CHHTATH CPEAHEA3NATCKOrO YueHoro Myxammena na Xopeama,
N3ECTHOrO nof apafickuM npodaiileM aa- X Bapuamn (Xopenmen)‘ Eﬂ;
anreGpauuecknit Tpya, cocrasaenumdi 8 9 B, W, s,  wocur Haspanye
«Kunra moccramopnenus M nporHsonocTaniennsy.  eBoccrasnonaenieys
nyamme}] HA3WBaeT nepenoc BRIMHTAEMOro H3 ofnofl vyactn YpaBHenn
B APYrylo, Fae OHO CTEHOBHTCA CJATaGMEM, «NPOTHBONOCTARACHHEMy —
cofpaine HeHIBECTHBIX B OQHY CTOPOHY YPABHCHUA, a N3BCCTHRIX —
B ApyTYt0 cropony. [To-apaGcku eBOCCTAHOBJCHHED Ha3klBacTCs ‘-'iA't'Jl'Jldl'ﬂps
Orciona Haspanue eanreGpas. E:

¥ Myxamvena Xopeancroro iy TOCACIYIOUIX ABTOPOB asredpa
WHPOKO TpUMENseTcs K KYNEUeCKHM 1 HHEM JCHEMHBIM pacueran. Hy
OH, NIl JpYrHe MaTeMaTHKN, NHCABLIME no-apaGekm, e Yoorpedoan g
HHKAKHX CORpameNHHIX ofonatenitil 3). OHH e npusmasami u orpyg.
TeAbHBIX Wicen: ywene o6 OTPUUATEALHBIX WHCAAX, 3IHaKomoe na
HHARACKIX NCTOUNMKOB, OHIl CHNTAJH MIOXO OGOCHOBANNLIM. Dto Gy
CNpABEAANEO, HO 3aTO uHaniicKne YuCHLIE MOrJn OrPannIHTLC Y g)mj; 1
CAYd3CM NONHOTO KBajApATHOTO YPABHCHMA, TOrAa kak Myxammen Xo-

GIMCKHIT 0 ero mpeeMHMKN JOWAKHLL OB - pasanvath “py caynay
fx3+px=q. Xibg=px, B¥=px4q P N g—NOAKTSILHLE HHena)

Cpeniieasnatckie, NEpCHACKNE M aPAGCKHE  MITEMATHKN  OGOFaTyy
anrefpy psmom nopwx aocTiikennit. Jlam  ypasHenuwii mmewnix t"rc:hm{(.:
Ol YMEJH HAXOANTs NPHOMIDKEHNLIC SHAUCHHA Kopheil ¢ ouens mﬂbum:-:

1) Ipeweckne MATEMaTHKN yMEI ¥ Wik
o © jarcpgp-ﬂ crapanauc aterath NppaLnonaabuocTed. g W Kopuen,

) B unx He Guao 1 nyskih, n6o spasckoe mMICLMO Suelh KPATHO: raacy
pG0AHANAIOTCH, CconaecHue W NoTyrascHue Gyknu npoeTs o MANERTAN G e e
#AIOTES N0 HeCKOABKY N OAMN 3uak. JLAR manucanns mwornx enon Tpet ‘I"_r.-u..
(OABLIE DPEMEIl, SeM A HANNCANNA NCROTOPMY  HIWNX  OyKi (“"“PUII\';: ;‘Lu i

3410 upaGCKOA FPOMOT paMHOFG TpyAnee uaued.
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§ 2. HCTOPHYECKHE CBEJEHHSA O PASBHTHH AJCEBPBI 109

TouHOCTLIO. Tak, 3HaMennTsll CpejHeasHaTCui ¢|n.lmcmg. actponom M
MaremMaTnk  aan-Bupynn (9?3—1348}. podom Tose u3 Xopesma, ceed
3aJa4)Y 0 BHIMHCAEHHH CTOPOHE NPABHALHOIO ACBATHYIOALHHKE, BIHCAH-
HOro B IaHHYI0O OKPYKHOCTB, K kyGiveckoMy ypapHemmo ¥*=1--3x n
Hawen (8 wecTHiecATEPHYHLX  ApoGAX) npuGauKeHHOe  3HAYEHMe

x=1,52"45""47"""13"""' 1) (c TOUHOCTBIO [0 %; B AECATHHNBX ApoBAX

5T0 J4eT CeMb BEPHLIX HecATHMHLIX 3HAKOR | . I naccik IIPSHCKDH H Tag-

Hekekol nossum, segaouficn yvenwfl Omap ane-Xafiam (1036 —1123)
#3 Humanypa nogmepr cucreMaTHUECKOMY H3YMEHMIO YpaBHeHHA Tperbeil
crencun. Hu emy, Hn gpyrsm MateMaTHKam MYcYABMaHCKOTo MHpa e
YAanoce wallTi Bwpasenns xopueil kyGHueckoro ypamHenus 4yepes Kosdw-
munentst. Ho ass-Xajiam paspaGotan cmoco, No HOTOpOMY MOMHO
TCOMETpIteCKl) HalTH WAcaAo JeficTBuTenbHMX Kopueil KyGiieckoro
ypasueHusn (ero caMoro HHTEPECOBAJN TOALKO NONOMHTELHHE KOPHI).

Cpeanesexonsan Eppona. B 12 pexe eAureGpas anb-Xsa-
pHamMu crama w3apecrna p Espone u Owoa nepesefeda Ha  NATHHCKHR
A3k, C sToro Bpemeny waunmaerca pasputhe anrelpul B epponefickix
CTpanax {cncpun noj CHALHEIM BAHAHHEM HAYKH BOCTOMHEIX IIHPMGB)-
TMossasiores cokpawennsie of03HAYEHHA HEHIBECTHBIX, PElIAETCH PAA
HOBLIX 33734, CBA3AHHMX C no'rpednocrmu! TOProBJi. Ho CYUECTHEHHOIO
capnra e Guno go 16 sexa. B nepeoit Tpern 16 Beka MTanbmHUBL fedb-
‘Deppu n Tap'ra.lu.n HAWAN NpaBRAd 0Jf pelleHus K GHYECKHX Ypaene-
i e B =px+gq; P2+ p=q x*4-g=px, a Kapgano 8 1545 r.
NOKA3aJ, YTO BCAKOE KYyGHUECKOE YPapHENnne CBOANTCA K OAHOMY H3 3THX
Tpex, B 510 e spema Qeppapu, yuennk Kappano, mawen peweinne
ypasuennn 4-it crenenn.

CHOMHOCTE npanpa AMA  PeleHHA  STHX  ypaBuennii norpefopana
yoonepuwencroonanna obo3 Hiti. 370 c T Noch MOCTENeHNo B Teéve-
uue ieaoro croaerus. B wonue 16 mexa gpanuyacinit matemarix Bueta
ppes Oykpenusie ofo3navenis, # NPUTOM  HE TOJAbKO AJA HEHIBECTHLIX,
HO M JLA8 H3DCCTHLIX  BEidMHH (neu.’.luesmme OG0AHAYANNCE  FATJABHEIMI
raacuumy GYKBAMI, HIBECTHLIE —3aTAABHEME cordachumu), Bwan soe-
Aenn coxpamennue oGoanavennn AeficTeuil; ¥y pasuuX asTOPOB ONH HMEANR
pasuwit puy. B cepeaune 17 pexa aareGpamseckas cumsomika Girarogaps
(ppanuyackomy ywernomy [Hexapry (1596—1650) npuoGperaer i, oueis
O/n3kmit K neiiewemy. :

Orpnuareapuse uneaa. B 13—I6 perax orpuuarensusies
UHEAE PACCMATPUBAIOTCA epponeiiiaMi JHIbL B HCKAIOUATEAbHBX CAYHanX.
TNocae orepuritn pewensn KyGHYeckoro ypasHeHHA OTPHUATELHEE HHCAA
NOCTENENHO 3aROCBLIBAIOT NPABO IPAMAANCTBA B anrebpe, XOTA MX M Ha-
36IBAI0T eaomupmiy. B 1629 r. Jupap (Ppanunn) gan oGuiensasectsmil
nuine cnocol reoMeTpuueckoro naolpamenna oTpuuaTeswHux vncen, [pag-
uaTiaeTie CNYCTA OTPHUATEAbUBE YNCAA NOAY4HAN Beeofllee Pacnpocts
pancnne,

Komnnekcuwe uncaa Boepenne komnaekcusix uncen (111,28
i 111,34) Takme Ou/o CBA3AHO € OTKPWTHEM peulenHa KyGHYecKoro
ypaBuenu,

H jo s1oro OTKPHTHA NPH  PelWCHHM KBaApPATHOTO YPABHEHHA
x|~ g =px NPUXOANJOCH CTAAKMDATLCA CO CAYNAEM, KOFja TpeGoBanoch

4) To ectu opna ueaun, 52 WECTIACCATEX, 45 TPI TLCNUM WECTUCOTIE I T, A.
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1
L 2
HBBJIEUL HIS.I]!E]‘I:IHR Kopens 3 (-5-) —q, Tie BeauunNa ({.) Giina
Menbiwe, vem g. Ho B TaKOM Cyuae aakiiouaqmn, 9To ypasier y
peweri. O BEeieHHn HOBMX (KOMNACKCHELX) WHcen :Pm l:;;:“;‘?(:;‘m
Raxe OTPHUATENBHBIE HHCAA CHHTAANCL WIOWHLIMH3) He Morao ﬁurbr“
pewn. Ho npi pewwensy KyGHUeCKOro ypasHemns no npaeuny Ta Gatb“'
OKa3anock, 4To Ge3 AEACTERIl HAA MHNMEIMH MMCAGMH Heaban HMD; H

ReficreuTe il KOpeb.
O6pacuny 510 Noppobiee. Io npasuay Taprasbu Kopens ypasnein

S, (0]
npepctasanerca Db PARCHEEM
x=/u+ V5, E
e u  y— peleH CHCTeA : ;
wtr=g w= (_&)s
R ®

Hanpuuep, A8 ypaotetia ¥ =9x+28(p=9; g=28) umeen;
R+U=2_3: p =27,

OTkyaa Haxom, ‘O mbo u=27; v=1, aubo u=1; v="27. B ofoy

VT4 Y Tt

wopuell tansoe ypa
prreAblEE . Ypapnenne ne umeer.
aneriin yike Kapaaio, cncrema (3) mower ne miers pefier
s, MEHEAY Tm; Kak ypamienue (1) umeer peiicThiureyy.
acumedshtid Kopers. Taxk, ypaieune -‘f:‘——IELMh‘i
=10x 4

. Hpyrux peiteT
Ho, kak 3
BUTEBHLY PELE
npit o pputod OACT rena
HMEET KopeHb w=4H
utv=4 ww=195

e el s FOPUR: U=2+4-1, v=2—11i {mm a=2—y;

v=2+411i). e HBJeHHe  Bne :
ssl'-"!a'ml“[o - PBLIC  npoann  cpe 5

B 15;l28r On yxasan 1T 2+ 11§ ecto xy6 uncaa 2+, a2 RomGenny

£Th KYO = —Ili—y
(10 HAHCATh /2-|_1|; Dol g W7 ve
A 1w, MOKEOTS | =341 — i = ;
::u:;a 2 d;:;p:‘ljl;'“a (2) maet ;Séij;']'!'(g‘- i)=4. = =5
(I':,Il.ilmm pror ur.‘-flbimu pm::;"':-‘f‘flpulsilrh KOMILICKCHBE yye,
Ho ms"“ xoalﬂﬁf"c":: tha’cnuPuan&:‘Mb (R ene 1D ﬂt‘rb;c]'
: g TOM, KaK nax . =
resail OITE Nor

:pynueglﬂ:i:x" acel KO""“‘:UI;“’:':::EO KOMILIEKCHBIX  qitces ;,g:"“’“*‘
ﬂam‘fenc Imlﬂ aHHBIE "'-Pa"“c fpiones '::lulxcu K ReficTHUTeAL RN g,
na T caMo '“"mnan.nmmue npann CHLX WHCCH MHOTH  Kai3anaes
M, 110 PenepuuBiotil M peficTBril ¢ KoMIAeKkeqy
18 B PYcexmii. akapemux  Silael iy

COMHITENLHEIM pl.'Jl“""' P—c
uncaaym pan B PUiycon BCEX BPEMON W waponos, Ha p ch:g“:'a"“

semuaiwnx MIT oo BeceeaeM (Hanun) u - Apranow ;
r]gc akos ;ﬂo "3; K paneniie KOMIACKCHLX  yiee (lll.cloi ri:,mf:'l“i "'l
MeTpH 4 pa.
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§ 3. OTPHLIATEJIbHBIE YHCJA . A

Gorei Beccean # Aprama ne ofpateam simmamnd, ® Jmum ® 1831 r.,
Korfa Tor #e cnocol Obii passur senmkus matematikom [ayccom (Fep-
MAWHA), ON CTAN BeeolinM AOCTORNNHEM. T

Benen sa Tem, kax Guam pemens ypaswenus 3-il uw 4-i crenenn,
MATEMATHEN YCHAeHHO Nckanu dopMyay AJf pewendn ypasmeuns 5-il
crenenn. Ho Pyddunn (Mraams) wa pyGene 18 u 19 sexon poxasan, uto
Gykpennoe ypaeuenue nstoit crenewn xb-ax'-Hbxdfox? fdefe=0
HEABIA PewnTs anrelpaivecky; TouHee: HEAL3A BHPAIUTE Er0  KOpeib
uepea Gywseumule peamsuss a, b, ¢, d, £ ¢ NOMOIEID wecTH anrefipanye-
cknx peficrendi (caomenne, BuMHTANHE, YMHOMENNE, Jenedle, BOIDETeHUE
B cTeneib, u3saedeiie Kopin) t).

B 1830 r. Faaya (®pamiun) gokasan, 4r0 Wikakoe ofuiee ypasue-
lye, crenews KoToporo Gosbiie uew 4, HEAL3A PeUINTh AarefpaHuecKi.

Tem e menee sesikoe ypasHenue n-it cTeneuy umeer (ecam paccuar-
pHBATL # KOMIUIEKcHBle uHcAd) n Kopmeil (Cpefi KOTOPHIX MOrYT GhiTh
i papnsie). B stom marematiin Guaw yGewcpens cwe s 17 pexe (ocuo-
BBAACL HAa pa3Gope MHOTOMMCAENHLIX MACTHRIX CAyuaes), HO Jillls Ha
pyGewce 18 u 19 pexon ynommuyrasm Teopema Ouiia aokasaua ayccom.

Bonpocu, kotopusmit samumanice anreGpaucrt 19 u 20 sexos, no
Gonuuielt MacTil BWXOAAT 33 NPEAensl HeMeHTapHOil MaTeMaTHRi, Moaromy
YHamen Toabko, uto B 19 sexe OwAH paapaGoTanb! MHOPHE METOAN Npu-
Gaumennoro pewenia ypanuennit. B stoM sanpapaeuuil Bancible pesyds-
Tatel  GwAN  NOAYHeHR  BeAMKMM pycckim matemarnkom H. H. JloGa-
HEBCKHM.

§ 3. Orpnuarcapiieié YicAd

Ha camuix pammnyx cTyneusx passuTHs JIOAM 3HAIM TOLKO HaTy-
panuiee wwena (11,2). Ho stumn uncaasi neabn oboiities pame b
camuly  NpocTux  cayuanx  sxusun. Jefiersurensio, ofHo narypaasHoe
HHCNO HCROIMOWHD B oftieM cayuae pPasgenuTs Ha Hpyroe, €cAN NOJL3IO-
BATLCA  TOALKO  NATYPaabubMu  uncnasn, Memgy Tem B musun Gusaer
TaK, 4TO HAH0 AeAnThL, ckamem, 3 wa 4, 5 na 12 n 7, 4. Dea meegenusn
ApoSHLK uiCen flesenlie HATYPAALHBX WHCEN eCTh NEBoIMONHOe feficTane;
upegenne apobeil jeaaer $1o jelicTone BOIMOHIHLIM,

Ho pelicrome pusiranin 1 noche poeaelns  apofeil octaerca ne
BCCTAd BOIMOMHLMG HCAB3A  DRMCCTH G0AbILEe THCAD W3 MelbUero, Ha-
npuwep 5 ma 3. Opuaxo B NOBCCMNCBHON XUINU I HE NPEJUCTABJIACTCA
HEOGXOAHMLM IPON3BOANTL N0A0GH0e BLMITAKIE, M NOTOMY OYellb J0Aroe
BpEMA  OI0  CYNTAJIOCH HE TOALIO HCBOIMOMCHLIM, MO 0 COBEPIIBHNG
GecemuIcaen LM,

Pasowrie anrebps nokasano, uro takoe peficrong HeoGXOAHMO BEECTH
u maremaTiry (em. mike, §4), w owo Gumo ylaxowewo muanfickumn
yuenuisil upusepno 8 7 bW, 5., a wuvailekumn ewe panbme. Huguiickue
yuenne, ctapasch uafitn B MHIM OOPARILL TAKOTO BLMHTANNA, MPHLK
K TONKOBANMIO €rO C TOYKH 3penus Toprosmx pacueron. Ecan wyney
umeer 5000 pyG. u saxynaer vomapa ua 3000 pyG. y uero ocraercs
§000—3000==2000 pyG. Ecaw e ou mmeer 3000 pyG., a saxynaer Ha
5000 py6., 1o on ocraeren B goary na 2000 pyG. B cuotBertcrhEM ¢ 5TiHM
CUBTANN, YTO 3Aech copeplwacren nuunrause - 3000 — 6000, peaysurarom

) B powssavesserne Pyddnom Guan wexoropue wenosers, B 1824 4, Aens
(Hopoerian) aoa Gesynpednoe AokazaTenscTho. *
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Je mBasierca umcao 2000 (2000 ¢ ToukoR wWasepxy), oamaualomee sse
THICAYH JOATa.

TonKopaie 510 HOCHAO HCKYCCTBEHHEIW XapakTep, Kymew umkorga
He Maxomaa cymmy jonara puuntannem 3000—5000, a Beersa srmomusa
putunTanie 5000 —3000. Kpome Toro, Ha SToil OCHOBE MOMNO Ghiao ¢ fa-
TAMKON OBBACHHTS JHIL MPaBUAA CAOKEHHS W BHNMHTANMA «uHcen ¢ Tou-
KAMHS, HO HHKEK Heab3fl ObNO OGBACHHTL NDADHAA yMuoKenns wan
neaenus (o npapmaax pefictenit em. ke, § 5). Bee e roaxopanue sto
HOATO TIPHBOAMACCE B y4eGHHKax M B HEKOTODPEIX KHHFAX NpHBORHTCH
1 TOHEIE.

«HenoamosiocTsy BEMHTARAA (O/BLIETO MHCAA N3 MeHbWero ofycaos-
AMBACTCH TeM, WTO HATYPAABHBL PAA WICEN GSCKONCUEH Toanxo m omiy
CTopoRy. Eenn nocxefoBaTenbHO BRIMHTATE D, HAGMMAR, cramew, w3
unend 7, Mul momyums uneaa

6,5 43 2L

Hanbiieiiuee puuMTamie QaCT YKe €OTCYICIBHE Wickaw, a panwwe yie
e W3 Yero BhMiTaTh, Ecan ke Me XOTHM CASNATL DhiunTaume pcerpa
BOBMOKHBIM, M JOMNKHBL |) €OTCYTCTBUE WHCAZR CUNTATH Taioke wHcom
(nya); 2) ot sroro mocaeHero WicAd CHNTATE BOIMOMHLM oTHATS eue

emIMALY W T. A, .
Tak Mu nonyuaes Hoswe WicAa, 060SHANAENBIC B HacToswes mpeus

TaK 1, =g —3 -7

peit OMPUUAMEABKOAL  Hucsanu, Cromumi
BIEPENH 3HAK aMHHYCD HanoMpuHaeT © npo:::x:m%eum: OTPRUATEN L IOrG
WiHCAA U3 NocienoBaTenbHoro BHYNTANIA CIHINLN. SHAK STOT Hagupaercs

Ue OT aaka BHMNTANNA, WuCiomerg «
£3HAKOM Konyuectnas, B OTAMINE w0 0\ yonerpigy, L

opuMy; n 3HBaETCA & :
[+ pgr. ocaeannil Ha pEX YHCCA BICUCT 33 cololl pegene

ST uKena naswmaloten 4eA

BeAenHe Neawx OTpHLATEND Ecamn Mul NPHHNNMaEM, yrg =
" OpoSeax ompuyamedvHblx WIS iy _'-g . Uneao —12 g
0 Romih npunats Takke, 410 07 T 7 ST apod-
Hoe oTpHUATeNbHOE YHEAO- JpaTeAsHBIM THCAAM (neaun ApeGiti)

npoT HoCTh OTPS M alTe i
o -mcnnp?:l ;ﬁﬁ'l"ﬂ";‘poauucl'- xiﬂu!i;::: Eﬁéﬁ%‘fﬁ[;nmnﬁ:mu apugserike,
HaskimaioTen nojoscumessnbiMi: MO0 Guaoten wacto i PO TA0"
MO0 HGCTS, nonoykHTeALHBE WIENE S (2 me anap pr o HOC2,
KOTOPHI| B Stom cayuae €cTh sna“gl“i e
Hanpiyep, uucao 2 sannenBaio? +1,1n:1c uneaa  (ueswe <y

OJ0MHTENBHEE 1 D";":?;f:n HMEHYIOT OTHOCHTCNL L My nms;-;:e;,
Aliecre /KOBO, MHCAA BN T
- HPI!II: T;L:'ims;;‘ﬁfﬂff} mp.\!l"'c"'ur“:r O:;”“ﬂlﬂlilllil b IeCTe € ey
HAMBAIOT PayuUOHAABHBIAI Cmpicd cacua. (oms 11T, Nogae
ACHHN NORATHR ||ppallli°"3"“'"f::,?o yiicaa HET HuKaknx rronufuﬂ; o
KIK [0 pEefenun oTpHUATCIR AR

n =) u an
_— ecTna (# BKOD peflcy
on HOVTHY fl, B0 WA Teps o]
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§ 4. IPOHCXOMAEHNE OTPHUATEALHBIX YHCEN 113

qHCen W YHCA0 -?— €CTh MpocTo ApoGHOE YHCA0, 8 HE NOJOMHTENLHOe ApoGioe
WHC/O, TAK M IO BREAeHHs Mppauuonansioro umead wieaa -5, —5,
5 ‘lu +T H T. . NPOCTO CYTh NONOMHTENLHEE H OTPHLATEILHEC HeLe
W apofHsie uHeaa, 4 He PAUHONANLHME YHCAd.

§ 4. MpoucxomaeHie OTPHUATENLHBIX iCcen
il NPaBHA pelcTomil HAA HIlMK

Onuum B3 TPYAHWX AAA  YCBORHHA YUaullIMHCA MeCT B ajrelpe
ABMAGTCA  yueHHe o jfelicTBHAX ¢ OTPHUATeNBHBIME WHcnamn. M e
noTOMY, ¥TO YeTaHapansaemple npaBmaa Jeflerenit cnomus. Hanporis,
onn ouenb npocti. Ho memcHuimm octaioTes asa monpoca. 1) 3avem peo-
ASTCA OTpHuATeALHBIe Sucaa? 2) MMowemy Hag HuME comepwaiTcs  pedler-
BHA MO TaKHM mpasuiaM, a we no Huem? B sactwocTw, ouens naoxo
TIOHHMAETCA, NOYEMY NPH  YMHOMEHHH H JeNeHHH OTPHUATENBHOTO YHCNA
Ha OTPHUATELHOE PE3YJLTAT ECTh MOJOMKHTEALHOE MHCJO.

Bee sti monpocl BO3HHKAIOT MOTOMY, MTO © OTPHUATEILHBIMI 4HC-
AAMH yHawnxcn o0uYHO IHEKOMST [0 TOFO, KaKk oMM HAMAAH PeaTh
ypanuenns, # Gonblle He DOIBPAAIOTCA K npasuiaMm feficTBii ¢ oTpHua-
TEALHBIMI dHcAaMH. Mekay Tem Juwk B CBAIW C pelenneM ypantenni
BEIACHAETCA OTRET Ha ofa NOCTaBJEHHBIX Beiwe Bonpoca. Heropuueckn
OTPHUATEILNLIE WHCAA BOIHHKJM WmenHo B s7oit cenau. He Gyan ypan-
nennil, ne Guao Gul WYKL 0 B OTPHUATEALHLIX YHCAAX.

lloaroe spems ypapwenns msydamuch Ge3 NOMOUUI OTPHILATELHEIX
WHCEA; NpI STOM BOSHUKAIL MHOTHe HeyAofcTRa; AMA YCTpaHenws STHX
neyaplern o GwAN soejenbl oTpHUaTeNbHee uncaa. [Tpu sTom b Tevenne
AOAroTe BpeMEHH MHOCHE BLIAAICULNECH MATEMATHKH OTKAILDAANCh BRO-
JNTL 1X B ynoTpeGacnne wan snoanan ¢ Goavwoit neoxorofi, Eme Hexapr
HAIWBAN OTPHUATEALHLIC YACAD o0 HLIME MHCJTAMHS .

O xapakrepe Iynomsnywx HeynoGCeTe  JlaeT npeAcTaBaenne Takoil
npoctoft npumep.  [lpn  pewenun ypasneuns nepoil cTeneun ¢ OgHumM
HEH3IDECTHLIM, HalipuMep ypaBneHus

Tx—5=10x—11,

MEl NEPeHOCHM  4NeHB TaK, 4TO6M B OfMOIl YACTH YPABHEHNA OKA3AMICH
napecTHme, b Apyrofi— nenapectnnie peanvnnn, [Tpn stom anaxn  Mens-
0TCH Ha npotheonodoxinue. CoOupas HEH3DECTHRIC B NPaByld 4acTs, a
HIBECTHRE B JIEBYIO, noayuaes

IH—b=10c—T7x; 6=3x; x=2.

31 npeofpasonalia NOMKIO BHNOANAT, CODEPUIBITHO HE NOARIYACH OTpI-
UATCABHBLIMIE NHCAIMH 1 PACCMaTPHBAs SHAKH -- I — Kak snakn cjo-
MELUA 0 DLMNTAHIA, @ Ne KaK 3HAKH NOJOKHTCJALHBIX 0 OTpHUATEdb-
nwx wncen. Ho torja nyshio sapance npopyMmaTh BONpoC, B KaKyio cro-
POHY, BOPANO WA BAEHO, CACAYET NEPEHOCHTL HeH3RecTHHie wienn. Eea,
nanpusep, U BEWeNPUBEICHHOM YPaBIeHH NePenccTH HEHIBECTHLE Vet
BJEHO, NOJYUHM
Tx—10x=5—11.

He seoan orpnuatensnmx wnced, mu ne mowesm H3 5 swueers 11, we
MOKeM B3 Ty envects 10x B, syaunt, HEe MOMEM Aajbiue NPOARAH yTLER
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B pewenny ypasnenus, Mexay Tem sapanee we pcerna sHAHo (ocoGeuno
SCJIH GACHOR MUOFO), B KAKYID CTODOHY HYMND NEPEHOCHTE HeHIBeCcTHbE
yaenu, 4roGH TAKOFO NONOMCHNA He coagasanoct. Burumcamirest nomuen
ObiTe roTOB N Th ABOINYIO PAGOTY, BTOPHNIO COBEpWAS nepeoc
4AEHOD B HYMHMIYIO CTOPOHY. B nopanke pauuMomannsausn shuuCaNTeNb-
HOro npouecca # Guan BUEfens OTpRUaTeAbHWe uncaa. Heficranrensun,
CCAH MLl COrJacHmcH CHUHTATL  ROIMOMILIM €HEBOIMOMHOSS mﬂ‘{HT&IIHé
5—11, ofo3iaynn PesyaLTaT uepes ' —6, u TOUNO TAK e BLIHTAHME
Tx— 10x, oGoanauns pesyabTaT —3x, To noayuum

—3x=—0.
Onpenesinist HAXOMIM, HTO X =(—6)1(—3).
Teneph BLACHACTCA, WT0, BUGLA OTPHUATEMbHEIE MHCAD, Mbi
)‘CTEIHOIJWJI?I-' npapio: P AeACHIH OTPHIATELHOTO uNCAa (.——5) “J:’Oﬁmmf

laTesbioe (—3) S4cTHOE €CTh NOAOKHTeaLHoe Yncao (2). MefleTnirenim,
JOAANO H8TE SHAYEHHE HEHIBECTHOIN BEANUMHLL X, KoTonoe

ST0 YACTHOE "

panisiiie Guno HAFACHO ApYTHM MyTem (Ge3 OTPHLATENLHMIX Siicen) y
0KA32/10CH PABHBIM &

Takin pHMEpIO oGpasom i OLUIH BOERCHE OTPHUATEALHBIE Yigsg:

H

i — PALHOHAANIALINA  ALISHC

gean sroro BECAE LAY pesym:
B eficraiil WA OTPHUATEALHEIME  YyiCAaMI ABIIHCE pes‘j!;:'lira-n;;
ot ror0 paLONSNIBATOPCKOTG  npHema B Bhr'ull.'ﬂmnbum

npa 1KY

P“ﬂ.m%tuﬂﬂ""e Wl ﬂuoi;onﬁpaauue HCNLTaHUA  NOKA3AMN, wro syor

npiew oGnasact OTPOMHECE SPPCKTHBNOCTLIO 1 HaxomnT cefe Gaecraume
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une ogpazon: 1) “?P'iniii”;:?: :l?ec:‘: HHOLATCA SaTeM, WTOOM yeypy
¥ ocTel: i € BCere npu peueHni >
unte pag TPYAH flcTomit WAL uu YPaniie-
a Ae MI BLITERDIOT M3 HeoOX:
unit; 2) npankd noAYyHeniBe 0NNy
JILTETH, C MOMOULLIO OTPIATELHELX
coraacopate pe3Y KOTOPHE MOrAW G Uitces
Mily bl OBITL NOJAYUCHE 1 )
Ay aLTaTd ¥ Gea
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oy ., NOJYHAEMOe OT ag
HASET ™ qpoTHBONONONHLIL (). AGeomotnan nulmmﬂmf_'is

::I:?uma:g?‘: - 5' AGeoaloTHO! Beauunnoll nosonTensHOro ey

m:;a465;.,;3;.n:;::oﬂwﬁﬂ’::ﬂﬁgﬂﬁﬂine P ANEE STl W R a g
':amiumn(mgno. s 5"%?33 . THeR KOTopero. \Geperc, H““PI:‘I::::
|—5] =5, H—SI’:= ' [Tpu CAONMENUL Dayx wycen o oduNAKOEL A o

e 8)
L Cﬂogﬂﬂ:m amﬂmnﬁm geaununM g neped cymmod s

oxgadosmomeR "
ux ofugul IHAE

e ——me——



§ 5. NTPABHNIA AEACTBHA “115

Ipnmeps. (+8)-(+11)=18 (—7)+ (—3)=—10.
6) Hpu caomenuu dayx wucer ¢ pasweMu swarasmu ws abcoaommuoi
T BEAUNUND! OGHOZ0 U3 HUX GWWUMAENICR GOCOANMNGR GEAUNUNG Opyesco
(menvwan us Goavuied) u cmasumcs SHAK MO0 WUCAa, Yy Komopoeo abco-
ANMHAR seauiuna Goabiue,
NMpumepu. (—=3)4(+12)=9; (—3)+(+)=—2.
2. Buuntanne. BuupTanne ofHoro uHCAA U3 APYTOrO MOMHO 3aMe-
HHTL CAOKEHNEM; npm sToM yMenblaesmoe Oeperca co CBONM 3HaKoM,
4 EWUNTAEMOE © NPOTHBONOAOH HbIM.

Npumepu.
(+N—(+)=(+D+(—9) =3
(N —=(=H=(+)+H4)=11;
=D— () =(=D+(+)=—3
() —(—4) = (—4) + (+4) =0.

Bameuanne. [pu semonueunin CRoNeHHs M BLYHTANHA, OCO-
GeHlo KOrja MMeeM feno ¢ HECKOMLKUMIL HHCAaMi, JYYlie BCero nocty-
nars Tak: 1) ocpofopurs Bee 4HCAA ©F CKOGOX, Npi STOM leped “icaoM
NOCTABRTL AHAK «-+», ecan npewunii 3nak neped ckoGkofi Gulvl ofnHaKOB
€O SHAKOM B CKoGKe, W «=——», ECAH OH GHA NPOTHDONOAOHEH IHAKY
B cko0ke; 2) caommTh aGCOMOTHWE BENMMITHBL BCEX WHCEJ, MMEIOUHX
Teleph CACBA 3HAK ~~; 3) cAomuTh AGCOMOTHEIC BeANYIHEL BCEX unCen,
HNCICILUK Teneps caepa sHak —; 4) H3 Goanuieil cyMMBl BHIMECTB Meilb-
Wyio W NOCTapiTL SHak, coorsercTayomndl Gosburell cymme.

Dpumep. Buumenurs  (—30)—(—17)-F(—6)—(-+12) + (+2);
1 (—30) — (—=I7) |- (—6) — (- 12) 4 (+2) =—30 17 —6—124-2;
2) 1T4+2=19; 3) 30-}-6412=48; 4) 48—19=29. Pesyastar ecrs
arpunareasiee qucno —29, vak kax Goavwan cymma (48) noayumnacs
OT caoMenns afcomoTHmx BCANYHA TEX uicen, nepen KO‘HJPI.\]MH cToaAl
Milycs B pupanenuy —30+17—6— 1242,

Ha sto nocneanee puipancenne MOWCHO CMOTPETH 1 KAK H3 Cyumy
wicesn —30, 17, —6, —12, -2, # Kak Ha PEIYALTAT NOCAEAOBATEb-
noro npuGasaeins K uncay —30 wnesa 17, satem  pswTapna umncaa 6,
satem Ewvmtanna 12w, nakonen, npuGannenns 2. BooGme ropops, ua
Bupamenne a—b-c—d 0 T. N, MOMNO CMOTPETL Il KAl Ma CLMMY Wucet
(+a), (—b), (+¢) (—d), n kax ma pesyawTaT TAKNX NOCJCLOBATENNL-
HuX Acfictanii: ptvnmanus wa (- a) uncna (4 b), npuGasaenns (- c),
suuntanns (- d), 1. A

3. ¥Ymmomenne. Mpu yunowenuu dayx wucea yauomwaomes ux afeo-
ANTIHGE  BCANYUHW 0 nqm) HPGHM@HIM_'M CIMASLUMCR  JHaK fANE, ECAl
Snukn cosyoncumeand odunaKol, 1 MUNYE, €CAN OHU [NISHBIE 4

Cxrema (npapnao SHaKoD npi yMAOMKEH):

Mpuwepu. (+24)-(—8=—1% (—24)(=5=1% (—82) X
X (+2) =—16,4.
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[Tpu nepemiosCenutt HECKOALKOX COMMONUMEAED 3HAK NPOUISEIEHUR
NOADICUMENEH, ECAIL NUCAD OMPUYAIMEALHOIX COMHONCUMIEAL HEMKO, U OMPU-
i

yamesen, ecall FHCAD QmpLrYy DA HONCLITITE.

Mpuamep.
1
(4+4) 201 (—+) =—14
(rpn OTPHUATENLHEIX COMHOMKHTENR);
: )
(=) 20 (+4)=7
(%8a OTPHLATE/ILHLIX COMHORCHTEN ).
_ leaenne. [Tpu deaenut odnozo uucan wa dpyeoe deasm abeorsom.
o b gt koo ey OP0 bt e s
Y aaam anak NAMOE, ECAU SHOKI deaumozo 1 Jesurneis 00uHaKDgH:
o MURYC, ECA O pagnsie (CXEM3 T4 ke, TO AnA yMHOMeHHs). Y
umeps (—O:(HI=—2% (+8):(—2)=—4& (—12):(—19) =
=41
§6 JleficTans € OQHOUACHAMN; CAOMEHHE B BLYHTAHHE
y MHOT04eH0D:
jasbiBaeTCA NPOHIBEEHNE ABYX HAH HECKOALK
Oénmen‘oﬂun 13 KOTOPHIX €CTh ANGo wmcao, MO0 Oykpa, m‘;ﬂcawcl-;z‘

i, xanmi

T o ot Otk
panToa iicn0’ M OTASA YKBA TOME MOMET PACCMATDHBaTLCy
Kitk fnoiLIeH- cg,momme.'tel't OLHOYJICHE MONHO HA3BATE €ro e

JhoGoit 13'3 KOSPAULIENTOM nONUMAIOT ¥uCAO80d unnﬁgnm .
HuesmoM. o Bu amenin —4x°52° uneno —4 eets kosduunent), Bﬂn::
(Hanpumeps 3 ,,mmh‘ll‘rc.'ll!u i} xa-r}ecrue Koatduunenta, xoTiT ToAYepKRIy 3
Jan o 1 s qquicsl B PE3YILTATE yMuomenus peell ocTanbiiof “}Tb.-
uTo °J'~"°'mep¢|;uul'°“7- Bupeans YHCAOBON MHOMHTeAB B KavecToe uam[
na 3TOT KOBLH uepKIBAEM, UTO OCHOBNYIO poab NrpaeT Gygue:m
nienta, coTapoe noBTOPAETER CaaracMEM HEKOTOPOe MHEAO pag '.','?:I’

q [
nuipanieties s

ApuGHTen HA paloTea nodoGuste, ecan dun opul
oqu.ncl;b‘ E;I;u suuenTami.  Orciona almao,%réagﬁgﬂzrﬂﬂ-
ualoren TOMPE oo BN E HENoNoGHLIMM, CMOTPA N0 Tony 2
MOKHD CHHTH Kogd,q_,nujlf"“”“' CAI KOS(HUKENTaMI CHITATL Uiigy ‘o
cupraeren BE KO%D sy OAHOWNCHAMY GyyT TaKne, Y Koropux Obibie
yactil. Hanpnsep, omnownenst ax®y®, bxty: c?ztu;
.
i

MuORHTE &
1 3
nakopst OYKPEH Cyyras 1\09'1"3’“ HunenTaMs g, b, €; OLHONAGHKI Jya 4
uou.oﬁ]l’lal. ﬁ:‘cﬂ" nogobisl, el CUITATL KosbhuunenTams dnCIoDLe ;.,H ¥
—5¢t, 4 0%
w2ye,
; g. Caomenne puyx
Wi e jon AeHos - VX BN HECKOALKHX oy
C.rlom'-'""eraaicpﬂ- ot o ieso. GGasHANNTE; A0\ TONO Kax -
How, BooGe sl "Suue-lrlt YAB HECHA, cyama ofHouneHOB, Kak “Pﬂnn.m
A 1o,

Gyrn Mbl Ilﬂ;:l;l & Wc;;lpuﬂ“my suny. Ee mowuo npeotpasopar, X ot

TOMA, KOTM4 CPean caaraessl
X HMEIOTCR jig),
06-
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HEIE! BMECTO 3THX wieHoB sanmmercs nofoGuuil my uien, Kospduinent
KoToporo pamen cymme ux xos(puumentop. Ira samena HasmBaerca npu-
aederuen nodobHLx waeHOs.

Mpumep 1. 3x% —5xfy? 4-Gxy? =4x?y".
[Mpumep 2. axty®—bay® 4 cx?y® = (a—b-c) 222
Mpumep 3. 429y —3u2y? —2x%y2 4 6x2? |- Bay =
‘ =2xy* - 3x%y* -+ Bxy.

Bunecenne 3a cwobxn, [lefictene, copeplueRHoe B npHMepe 2, nasm-
BACTCA AHECEHWEAl SG CXOGKW; TOBOPAT, YTO X*y® «DBBIICCEHO 38 CKODKN».
To cywectny pumecenye 3a cxofKH—T0 JKe caMoe, TO npHBecnune. no-
noGuslx Yaenon.

Muorounen. Cyusta odnowienos Hosweoemca snoeodseros. Chowenne
ABYX WM HECKOABKHX MHOFOMMEHOB €CTL Me 4To HHoe, Kak ofpasoBawile
HOBOTO  MHOrowAeHa, Bxmoualoulero n celd Bce WiEHH BCEX D3ATHIX
MHOrOYAEHOD.

Brunraine mMiorounena ects ne WTo HHoe, Kak npnapicHie MHOrO-
HAeHd, “NeHs KoToporo ofpasonadbl H3 YJeHOB BRINMHTAEMOTO MilOrowJeHa
saMeHoit NX 3HAKOB Ha NPOTHEONOJONKHLIE.

Mpumep. (4a® - 20 — 2x2y?) — (120 —c) + (Tb—2x*1%) =
= 40° 2 —2x%y? — 12a* + ¢ + Th — 2x%y° =—8a® 4 Y —4x?y* ¢

(OANNAKOBWM YHCAOM WepT chinay ofo3navens nogoGnuie wAeHL).
¥munomenne oanodaenos. ¥ MHOMEHNE olHouwaeHoB, boolule ropops,
MOHNO TONLKO 0603HANTE (CP. CKA3AHHOE BHLIC O CROWEHHH OLHOUNENOB).
Iponspenenne ABYX 1A1 HecKoABKHX ORHOYAEHOD MOXHO YNPOCTHTH JHUIE
B TOM CAyude, Korla B HHX BXOAAT HEKOTOPLIE CTEneHH ONHMX I TeX me
GYKB IAH uncnonbe  KOMPHHUMEHTE, NOKA3ATENH cTeneHeil y cooTmercT-
BYIOULNX GYKD CKAAAMBAIOTCA; 4HCAOBEE KOSDHLLHENTH NepEMHOKAIOTCN.

Mpumep. Bax?y®(—3a’xiz)=—I15alxy®z |caomenw noxasaTenn
crenenn Gyksu a (| +3=4) n Gykew x (2-4=06)].

Henenne opmounenon. [enenne ofnownesa Ha ofxownen, poobile
roBopa, MoMHO ToAbko ofodnawnTte. YacTioe ABYX OAHOMACHOB MONIHO
YOPOCTUTL, €CAN ABANMOR 0 ACANTENL COACPHKAT HEKOTOPLIE CTENenH OHNX
0 oTex me GYKDn wan uncaosble KosWNINEHTH; NOKasaTelb CTENenn Aean-
TeAsl BRUITAETCH N3 MOKASATCAS CTENewi JIenNMoro; “McoBoii kosdiu-
UMENT ASAMMOTO ABJNTCA Ha wcaosofl kosdepuument peantens.

Mpusmep. 12e%028: 4x2y22 = Jxy?2? [nuutens nokasaTedn creneun
Gyksul X (3—2=1), Oyiom y (4—1=3) n Gyksw 2z (5—2=23)].

3amevanne 1. Ecan noxasarenn crenenn y uexotopoil Gykpm
B AeAHMOM B fenuTene oAnn M Te Me, TO D uacThoe 3Ta GyKBa ne pofiger
(aesennan cama na ceGd, owa pact epunnuy), Tlpomapeasn  pulMHTaRHCe
nokasareqiell crenencil, Mu noayunan Guw 0, IlosToMy ™Mbl J0AMNB npH-
HATE, MTO Hyaesas cmenero ao0ozo wucaa, wpose 0, paswa 1.

Mpumep. 4x:2x%) =202 =2y (x0=1).

Jameunanne 2. Eenn nokazatean ctenenn kaxoii-nnGyns GyRnu
B JIeJIIMOM MEHBILE, MeM NOKadaTeah CTenchi Toi ke Oykpw B jgeantene,
TO BRUNTANNE AdeT OTpHuATEALNYIO crenemb stoll Gykeun. MoppoGnee of
orpunatensuux creneunx on. 11, 61. Peaynwtat momuo npepcrannts
TAKIKE B BUAe APOGH; TOrAa MOWNO o0oiiTich Ged OTPHUATeNLNON cTenen,

i

Hpumep. I&r’y":ﬁx“y‘——&r"y=-i-§- (x“=—;—;- -
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§ 7. YmuoMEHNE CYMM W MHOrOYJEHOB

[T poussedenue cysam G8Yx% WAl HECKOALKUX OWPANCENUd NG KaKoe-
abiparcenue PAgHO CYMME npouseedenutl Kawdozo u3 cinzaeMbx Ha as::gg
AbIPANCER LS

(a-Fb-f-€) x =ax-bx4-ex (packpuirie cxofok).

Buecro GyxB @, b, ¢, MOTYT GbITh HIATH MIOGHE BLIPAIKCHHA, B yact-
woers, mofste opuounenst. Buecto Oyknw x Momuo Taike Baste awoGoe
Bhipakenie; eCa STO BLIDAKEHHE CAMO NpPefcTanifAEeT Cymmy HEROTOPBIX
caaraenLix, HANpUMEp M --#i, TO MMeew:

(@+be) (m+-m=a(m+m+b(m+n)+c (mt-n) =
; =aJ:|+an+bm+bn+5m+m.

T. o, npoussedentie CYIAMH! HA CYMALY PAZHO Chsme eoex BOTMONCHLIX
asedenull KapeO020 HACHD odHOl cyAsnl Mo Kaxcuud waen dpieoi ey
B wacThoCcTi, STO npapiao  OTHOCHTCA K Npon3IneaeHiio lluorulmtua'

i M;_:Iolr)ol;im'bl (32 —2x+4-5) (x4-2) =
190" — Bt 20x - Bxt — e - 103]2:“—2;’-!—[5::4. 10.

Janues yNHOKEHHA
3y —2x4-5
5 4 -2
= 6t —dx- 10
mm.l

G 8. dopay aEt COKPAMENNOT0 yNHOSEHUA MUOrOUNCHOD

e CAYHal YMHOMenun muorovacuon o
ol HACT! ACHOB YAETO ey,
nnms::m{l notomy X I'M::"gml':::ﬂ"ﬂl'rn. OcoGenno nasiio uay-irm.:
JIpiIMEII;ITb "“meupnueaclll’; i C%J;L: TOrRA, Korga Gykost @, b, nl!n"
aphuensTs AUMELECCore AOMILINIL BUPaMeHNTNN (HAN sy

)

oo i) %K
uuulmetl:lan_'_ ;L o = at -+ 2ab -!-Debn Keadpam cyumm dayx ey oo

5 ydaoerH Poussedenne nepevi na &mop o o

randpanty .-le.MOL;"‘ A e
#nadpam emopoit. —\aq2 — (100 4-4)? = 10000 800 |- 16— 10816
Mpumnep I a0, 111h=)2 = dmpgd ey 5
Mowwep 2. (M2 4; e, :LEE‘ Odmna’t?-4-0,01np1,

e
ane: (@ s .

[peaoctepOis a“-‘z"b'l'yg;o'mﬁs‘“jp‘”" paaocmu dogx ooy,
= oy nepsoil am-'rdgv‘o o oieoe 11poitacedentie NEPAOI NG Britgp
H;;Lef ma;;m armopoi - ggo bpﬁe‘r;;eg‘cﬂﬂ(mll; PACCMATPUDATE KAK “Emﬂ':-:

e B o 0
cayvaii npenhlﬂ!";‘_e'.i_;p!: = (100—2 2%’5: 10 000 — 400 - 4 = 9604,

Mpusep g2y ) =200 —20nya ) qpe,

pre i ep’-}eiﬂ\‘-‘lmlei ( -;f;)_ﬁgzmr?:auu%m (e, sl-ad

noCT| b= » Seedenie ¢

8. (a-0) f::a'ﬂﬂ"}’"“m[;ﬂlﬂ Bsa%,‘, mog. benines bl U1
ux Pf]:mocmb Iﬁ‘m‘ 71-09=1 D T0—1)=702— | — 4899,

pu Me =
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Dpumep 2. (0,2a%h4¢%) (0,2a%0 —c) = 0,04a'b* —c".
4, (a4 by = a? 4 3a?b 4 3ab* J- b 2 Kyb cyase dsyx eeawwun

pasen kyGy nepsoid nawe ymp 0e np readpama nepsod  wa
PYIO RA0C ymp ny dentue nepeoll Ha dp poi nawoe
KyG amopoi.

Npumep 1. 129=(10-+2)"= 1024 3-10*-24-3-10-224- 29 = | 728.
Npumep 2. (5ab®~+ 207P = |26a%6° - 150a®0* + 60a’6* - Ba®.
Mpenocrepesenne: (a--b)* we paswo a*—-0" (cm. 6).

5. (@ —b)* = a* — Jabh 4= 3ab* — b* Ky pasrociu 0ayx eeautiun
pasen KyGy nepeod MUNYE YMPOSHN o Jenite Keadpama nepeod He
AIOPYIO NAKC YMPOEKKOE TIPOUSSEdenUe nepaod Ha Keadpam amopoil Mukyc
Ky amopoi. .

Npumep. 99 =(100—1)"=

=1 000000—3-10000-1+-3-100-1—1=5970 299.

[Tpepocrepescenne: (a—b)° we pasno a®—b6° (em. 7).

6. (@ b) (a® — ab 4 b*) = a4 &*. [lpouseederue cymuvt Jdayx
BEAUNIN HA sHENOAKBIA KGADPAM PAIHOCIMUS PAUHO CYMME UX Kylos.

1. (@ — b) (a* + ab 4 b%) = a® — b*. [Ipoussedenue paswocmu dayx
BEAUMIH HA eHEnoANLl Keadpam cyMamwy pasdo paswocmu ux KyGoe.

§ 9. Jlenenne cymm n MHOro¥ACHOD

Hacmuoe om desenua cymam Qeyx AN HECKOALKUX ewpaicenud na
Kawge-Au00 GHPOXERNE POGHO CHMME SACTINBIX, TOAYNEMNSX OM deAcHuR
Kamdoeo cAnoeMoeo GeauMoz0 NG sbipaienne Geaumens:

a+b+e __ a b e,
=gttt

a, b, ¢, x— oL BLIPAKENNN; CCNl BOE OMII—OMNOMACHE, T. €. ecan
BEIOAHAETCN dedchie NHO2ONASHE Ha OE}HM.‘MH, TO PesyaLTaT HHOTla MOXHO
yupoernrs (111, G).

datb4 1lak? Jah 1 lab®

Npimep, ———=—x -

=3a-+ 11b,

Econ a, b, c—oauounenst, a x— Muorounen, T, €. eciil BLNoANfeTes
deacHue MHOOVAPHE MO MHOZOWAEN, TO uacThoe, OOGULE TOBOPH, Hednda
npedemanimy & eude snozovena (NOROGHO TOMY KAK 4acTHOe OT Aedelus
HeAoro YHCAl Ha  WeJ0e  He Beeraa MoKHO NPeIcTaBnTL B BHAS WeNoro
yycaa). Muaye ropopa, de peerga Momuo nailti Takoil MuorowacH, Koro-
puail, GYAyuwn YMHOGEHHLIM 11 MHOTOWJCH, CTORULNN B jeanTene, jan Gu
MUOTOMJEH, CTOSUUEN 1 ASNHAOM.

124 x2
IMMTpamenp. Yaerioe HeAL3A NPEACTaBNTE B BUAC MHOIOMIEHA;
a+x ’

ad—x® at =gt
a7 MOKHO NPEICTABNTL B BHAE MHOTOMJEND: ———=a —x.
Jleaenue MHOCOMAPHE HO MNOZOMAEH B OGLLEM CAYYIE MONHO BEINOAHSATL
€ OCMamKoM, NOAOGHO TOMY KAK 5TO lefaeTcsl npH IenseHini UeLx qucen.
HeoOxoauMo, OANAKO, YCT2HOBHTL, 4TO TAKOE JeACHEE MHOTOMJEHOB
¢ ocrarkom. Ecan bl jeanw uenoce nonosureaunoe wneso, nanpimep 35,
1A Ueaoe NOIoIKITeALHOE Wieao, Hanpusep 4, 1o noayvaem 8 u 3 B octatke.
Uneaa 8 n 3 obnanawr 1em coofictpom, uto 4-8--3=2356, 7. e. ecom p—
REAUMOE, §— JEANTeNb, m—ACTHOR, @ n—OCTAaTOK, TO mg-}-n=p. Ho
SI0T0 HEAQCTATOUNG AN NOJHOTO ONPEACACHIH aCTHOrO M OCTUTHY; Tak,

HacTHoe
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8 nawen npumepe (p=235, §=4) Takim e csoficreoM o6ranaior Takme
uncna m=6, n=I11; m=4, n=19. Hysuo ewe noGasuts, uto uncao n
AOMIKHO OWTh MEHbWE HHCAA g. D70 noBasieHHe HeMb3A GYKBAJBHO ne-
peHecTH Ha cayuaft AesleHns MHOTOYJEHOB, HGO NPH OAHHX 3SHAYSHHAX
GyKD OO I TO e BLpAMEHHe MOMeT GuThb Goqblle, 8 NPH APYrHX —
MBHbIe Apyroro, ¥ noumaytoe noGanjenne Ao/NHO GBITh BHAOH3MEHEHO,
B kanciom H3 MHOrOY/IEHOB OLNE KAKAR-HHOYAB M3 BXONAUIHK B €I0 4ieHs
Gykp NpHRHMAETCA 3A TJABHYIO; Hausbwcwiad cmenerv smoidl GyKadi Hase-
saemcs cmenentio Mnozodaena. Torjla fesienue c ocTaTkoM onpesensercs Tag:
Pasdeatimb MNOZOUAER P na mwoeousen Q —anawum wadmu MHOz0-
Sl M (mmHWJ u N_(ocmamox), ydossemeopriowue dayn
nusu: 1) Goaxcno cobmodamec pasewcmgo MQ-+-N=P u 9) cmeneus
wnozouaena N doaxcra Gbimlb KUICE Chenenu MMozodsena Q.
Jameuanune OcTatoK N MomeT Bopce He COSEPHATH raamsod
Gykow; Torga rosopar, 41O N umeer mysesyio crenensb. y
Muoroynenst u N, yloBJersopsioue stim TpeGoBanuaM, Beerpa
Moo Hafitin M MPHTOM IMNCTSeHiL o6pasom npu mamHom Bhifope
r1agHol GynBul, QAHAKO OHit MOTYT OBITE HHBIMH, €CAH HIMEHHTH BLIGop
raapioft GykBet, [lpouece HAXOMAEHUR wacthoro M u ocrarka N anang.
Piel npoieccy AeAenis (c OCTETHOM) MHOro3HaYHOre 9NHCAa Ha MHOIg-
sHaqioe, Pob LGP BLICWETO i HUSUIErO paipifos HrPAIOT 4Jiems, go-
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§ 11, AEJIHMOCTD ABYHY/EHA x™F a® HA xFa 121

naxoaR uactioro. Ono pasno TOMY SHAYEHHID [eJHMOro, KOTOpoe nocjaet-
Hee noaydaer npu x=|[.

MNpusmep l. Haittn ocratox or peaenns muorounena x*—3x* 4
+6x—1 ma x—2. [logcrapnan x=2 B JaHusfi MHOrOG/IEH, HAXOZHM
N=2—3.2"4.5.2— | =5,

Heficrantensio, sunoanns nenenne, wafigem Hactioe M=x*—x--3
u octatok N =35,

MNpumep 2. Hafltn ocratok ot peneHnn muorouwnexna x*--T Ha
x4-2. 3pech |=—2. [logcrapnas x==—2 B x%--7, naxogum N =
= (—2)' - 7=23

Yrasaunoe ceoficTeo octatka nasmBaioT meopemod Besy no HMeHi

CTaHOBHBIIErO, ero ¢pauuysckoro matemartnxa (1730—1783). Teopema
e3y QopMyJUpYeTCs TaK: MHOZOWAEH

apx® - axm=pagxt=-24 . ta,
npu deaenuu #a x— | daemn ocmamox
N =ayi® 4 g,Im=1 g m=24  4ag
Lokasareasctno, [lo onpegenenwio genennn (§ 9) umeem:
gk -Gy XM =Lt Ll =(x—1) Q+N,

rae Q@ —xaxoil-To muorowsen, a N — nexoropoe wucao., Ilogerasim cloga
x=1l; unen (x—1) Q nponager, u Mu MOJYHIIM:

agl® fayim=14 . . 4ap=N.
SBamewanune Moxer oxasareen, uro N =0. Torma I eers xopeun

ypaBueunn
g™ - apxm =14 | g, =0. (1)

Npnuep. Muorounen x*+45x%—18 geantca na x--3 Oea ocrarka
(s uactnom noayuaerca x?-42x—6). Cneposatensso, —3 ects Kopeus
ypasuenun x-+5x*— 18 =0. Heiicrourenvno, (—3)°~5(—3)*—18=0.

OGparno, ecan { ects kopenn ypasmwenns (1), 10 Jesas wactn 5TOro
ypasnenun genntcess na x— /[ Ges ocratka.

Npumep., Yneno 2 apnsercn kopnem ypasueuns x*—3x—2=0
(2*—3-2—2=0). Cnegonatebto, Muorousen X' — 3x— 2 feqiires Ha X —2
Gea ocrarka. Heifictourenso,

(3 —3x—2)i(x—2) =x"2x 1.

§ 11, JeanmmocTs apywiena X™ F @™ wa X ¥ @

1. Pasnocts opnuaxoswx crenenedi noyx uncea gesnres (Ges octaria)
HA PasHoCTb STHX 4mcel, T, e, ™ —a'™ jeqantea Ha X—a. DTOT NpPUsHAK,
Kak H cJeiyloulie, BumTeKaer u3 reopemm Geay (§ 10).

HacTuoe cOCTONT U3 /M 4JAGHOB W HMeeT cAeiyioulnfi suy:

(s —am)i(x—a)=xP-lfaxm =¥ gfgm=df | gm-1
(nokasaTean npn X OOCTOAHHO YOWBAIOT Ha EIHUHLY; B TO Ke BPEMA

NoRaszarein npu a po3pacTaldT Ha eJHHHLLY, Tak 4To CyMMa noﬁa:a'mﬂeﬁ
HeusMenno paska m—1; vce KospduuuenTel papum +-1).
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Mpumepu.
(x2=—a?):(x—a)=x-a;
(P —ad):(x=a) =+ ax4-a%
(st —a'):(x—a)=x"tax*+a*x 4-a%;
(18 —a®):(x—a)=x"+ax¥ | a®x* - alx J-ai,

0. PagnocTs OMIHAKOBBIX YEMMLX cTeneweill ABYX umcen fes

5 nrea
TOALKO Ha pasHOCTb STHX gncen (nynxr 1), HO B Ha ux CYMMY, T. H:
XM__qm ppn weTHOM M DEIMTCA M Ha X—a n Ha ¥+a. Bo ropow
cayuae wactioe HeeT BILA xA=l_gym=2t g2ym=3— . (spaxn m}';:

1 Minye ueperysores).
Npumept
(2 —a?):(xta)=x—a;
o —at): (x+a) =x¥*—ax? L a’x—al;
(0 —a®)i(x+a) =x*—axfatxd a2 4 gty s,
. Tak kak passoc :
] Hasxs—r :.“T?J ':J:T:: n.:mr;:n JF na fo_q::.H VX eTenemRR AMIMICE 1R xi

Mpunmep h}jﬁ_ﬂa);(ﬂ—a‘)?-x*-f-a’:

(.c’—ﬂ')f(‘2—*’:)=X‘+a’x=+n‘;

(x® —a®):(v3—a%) =% a%xt gl go,

JeHna  MACTHBIX OMenligen; ou Jerko NOABOMANTCH [
o1

3akon cocTaB 4
sakon nynKTa 1, panpumMep,

(et —at): (¥*— a?) =10 — (@) ']:(¢*—a?) =
= () +a? (x%)2 4 (a®)2x2 4. (a2)s,
24, paguomz“?;::m""w* HEuemHbix cTeneneii AByX YuCea He ge MiTeq
o i'\:a':‘:;ujrtyllx- Bt x:-lrlﬁ' l:l'l:;ﬂ:l.laﬂn oo Reante e Al ds
3. Cynnia ?Il‘::;!m ABYX YHCeN HHKOrLa He ety gy
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pamﬁ;rlpuwp- i Xi—j-ax. H':::cr?m.{—ﬂa' Hi -t al ie nenntes na y
4, Cymma jaKoBi WY cleneneil jmyx wncen ilemn-c;“'
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c)‘mi_y .lmncr= i
) ; e 3
TpumeP ", gy:(et+a)=2"—axtat;
G at)iter-a) =¥ —ax' o _gae g g,
KOBBIX YETHLIX eTenepefl
bl OAINA renenell anyx wncen ne
4a. C_\::! aHOCTS {I’I.}';If‘-l‘ﬂa),'ll:? W Ha eyumy sriix wicen, Hngeam'reg
"E{Iﬂﬁbﬁg aeaures B 1 s A S o Piliep,
Ata® 1
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2. Plasnmﬂélllﬂ MIOroYAcHOR Ma mMHomHTeAN

§1
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ouenn  TpYAIY
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§12. PASNOMEHHUE MHOTOUJIEHOB HA MHOXXHTEN 123

npeRae BCEro B TOM, 4TO OHO YACTO MO3BOAACT YNPOCTHTL BHA BHpane-
HHA (HanpuMep, B ToM ciyuae, KOTAa B WHCAHTENE W aHamesareJie jpoGn
MOHCHO DHIIEANTL OLMHAKOBLIE MHOMHTEN; NPHMEPbI CM. B CACAYIOILEM
naparpade). Hike nepenncaens npoctefiline cayuan, Korga BLNOAHAETCA
PANOMKEHHE HA MHOMHTEMN.

l. Ecam pee unenn Muorousens COACpIKAT B KaAMeCTBe MHOMHTENST
OO W TO e PLIpaxcEHHE, Ero MOMHO CBBIHECTH 3a ckoOkmns (CM. 111,6,
CHOMCHHE ofHOuNen0n).

Mpumep 1. Tatxy— l4a8x® = Ta x (y —2a%%").

Mpumep 2. 627" —2uxy® - duxy = 2xy (Bxy® — uy 4 2u?).

2. Muorga okaauBacTcR BOAMOMNCHEIM, pPasGup  WJIEHL Ha HECKOAbKO
TPYNN, BLIHECTH B Kaxjoli HCKOTOPMIl MHONKHTEAb 33 CKOGKH, nocae tero
BHYTPH peex ckofoX oOxaxcercs oano u To ke swipaxcenne. Torpa sto
BLHIPaeNHe B CROI0 Ouepess DuHeceTed 3a cKoOKH, W Muorowsaed OGyner
Pasnomen Ha MHOMKITEN.

Mpumep L. ax+4bx-fay4-by=
=x(at-b)-}y (@b)=(a+0) (c-I-y).
Mpumep 2. E‘?ﬂ*'ﬂ"“— 1602 =
"—5a® (2a— 3b) -\ 20 (20 — 3b) = (2a — 3b) (5a? 4 2b%).
Jamevanne. lMonesno nueTs b BIAY, 4TO Bulpaxenne a— b MowNO
BCEFAA NPEACTABNTL B Buge —(b—a), TAK 4TO HA Nepouil D3CaRL pasani-

HEIE MHOMHTEN N MOMHO JIECKO cOenaTh OfHHAKOBLIMI.

Mpumep 3. Gax—2bx 4 Wy —27ay =
=2 (da—b) 9y (b—3a) = 2x (Ja—b) — By (3a—b) = (3a—b) (2x—Ty).

3. MpeoGpazopanye, ofbACHEHNOS B M. 2, HUOFAA YNAGTCA OCYILeCT-
BITL NOCAE NPeABAPHTCALHOro RABCASHHA HOBLIX {BQEIHMHO YUHHMTOH A0~
ULHXCH) waeHon nan Pa3NOAeHun OfNOro N3 WACHOB Ha JABA CAATACMbBIX.

Mpumep | o —3=afax—ax—x?=

= (a-x)—x (@ x) = (a-}x) (a—x)

(em. popuyay 3 § 8).

Mpumnep 2. p*4-pg—26"=p*+-2p0—pg—2¢* =
=p(p+29)—q (p+29) = (p+29) (p—q).

4. Ot npuMenenia nocaeinero npiesa niorga moxcnio uaGapurs cels,
NOABAYACH HECKOALKIMI FOTONB MIT JOPMYAaMB Pa3TOKCHIT, TOAYHACMBIMKI
oGpauiernes (popyyn cokpawennoro ymnoxenunn (I11,8), umenno: a*
+ 2ab 0P =(a-f-B) a*—2ab+4 b =(a—b)% a*—b*=(a-}-b) (@—b)
nT A

Mpumep 1. 44®-}-20xy-|-26y%. [Mpumensia nepsyio W3 npusenei-
utix popmyat (@=2x; b=>5y), nosyuaem:

Ax |- 201y - 262 = (25 - By)*.
Ynaunoe BUNOARCHHE PA3AOKEHIN MHOTOMJEHA HA DBOIMOMKHO Go/L-

wee WiHCAD MHONITE el sanncHT or yuenmna HOMﬁ'iI.IIHPOBEITl- BLILLEMepe-
qucAennMe NpHEML. N

Mpusmep 2. 12400 —dx—3x% = 12— B3 4% —dx =
=34 —x%) —x(d—a) = (1 — ) (3—2) = (2 &) @—2) (3 —x).
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§ 13. AareGpanseckne npoGn

Aazepauuecrod 0poboid HASHBAETCA BHIPAMENNe BHAa %.. rae 6yx-
Bu A u B ofospauaior mofkie GYKBEHHEE WIH uHCJOBHIE BEIpaenns,
a Yepra MENAY HAMA eCTb SHAK JIeqCHESA. Denimoe A wasmmanr suciu-
meses,  AGNHTENb B—suaenameses.  JpoGu, paccMarpupacume o
apudimernke, TNPELCTABAAIOT uacTHEli  caywail aareGpanveckoil Ipa6it
{uncTens R JHAMEHATENb —lEAbe NOJOKHTEbHEE wHeAa). Hefictans ¢
anreGpamueckiis APOGAMH COBERHIAIOTCA [0 TEM e npasiiam, uro geji-
cTams ¢ apoGai B apupueETHKe (em. 11, 16—22). Bsuay STOFO Ml 37ecs
OTpaHnunMca AHib HECKOABKHME THNHUHEIME [PHMEDAMH.

Cokxpamenie gnpob6m

1satxt . . 1Bty
Mpumep 1. HpoSs gyges COFPallacien na 3a%xd; ,|¢.x.=§_
2at—ab— 3 a
Mpuuep 2 Jpo0t dar—gapygps MOWHO cokpamime na 2a—g,
Yro6u oazl;apymhfh 570, H)‘N&'!E‘D Sglaammum HHCANTEIb W 3HAMENnaTey Ha
1 1.12 cayuqai i
mnoscuTean (cM. 1 ,_,;_'ar:—“" _ (a-35) (@ib) _ ash
(2a=3b){a=b) a—p*

Fai—Jab +3
Cnoxcﬁ‘““” I BHUYNTAHHEe apoGeit

m i
Mpuwmep I yroGu CAOWNTY APOSH Zopt- 255, mpimimaey g5 o,

2. JONOJHHTEALHHIE MUIOMHTEAN! b :

amil s"BMEHnmﬂbn:zﬂ-rsz—gm" G 1 b—pan Neprore

caaraemoro, a—24 m 0 __mbina 2
@ et ok -

'___.‘_':-E-—-—‘ a+h
—3b°  Za—daby 358
Opumep 2 ab =3t s ;ffab'
o] S (ot i L5 T —dab
= ,,b_: b,"'tﬂﬂ“’ yla—b)  (2a-38) ‘“'”’]‘:""'N________—‘—-l'-’ll*-.'!n][a-..MI 3
{Za=3b) (a+ npH CHELH AL
s 1P OM moaGope npumeps
e I Pa Mg,
3ane aremt APOOE A e ooOlllie MMGITEM1, Boggue
Ynennue sHaM afine peaKiit. € 9TH obutie MHOHHTeA cy
we sro cayanll LT,y rpeOyer OBOLNO witoro mpewem. [y el
Sayior, MAEOCC onx  MABSUCR Timeparyne, ooty HOGTONY Ny
BiTHg aareGpait B qcﬂrloaei"rpdﬂ Pe, wnome onpannuna“:a'
Hig, yRenieMO® To,guga WX e o acTO TOPA3R0 TyuIe, 1o 1y,
Ho npaxmiieckd® o e npocTe UETO SHAMEHATeAN, Npoctg 1k t"
Bpeueun Ha OTSC qponIneaeHie RAHNLX SHanenatosed, Basm,

Nb
janenaTe’
33 obwnil 3t gomenne 1 Aeaenne apoGef
¥u s o Bacd c
4023, =5 =5 ¢ “OKpalienne Moskmo Npons

-"_'_'-.
Mpumep . ::bl:‘d queanTenel W 3navenarenchi, mio nocag i’
M6o o nepeMHOMETT e = P-_t¥-copae Gt =ty :
e AT g =
2. Febste =B el s ~ays =
Npumep E{J+c)(.(+b3=|_‘_“““
Ee) (r=¢) _“:'.?al,ﬂ‘
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§ 14. Mponopumun

Onpegenenne otrowenna u nponopuun cm. 1, 48. M3 nponopuni
"5""%" puiTexaer ad=_[c (npon3dscienue CPEAHHX UAHOB PaBHO NPON3-
Bejlenio Kpalfinux); oGparHo, H3 ad = b BLITEKAIOT NPONOPLLIHK

a e ] Divee it ¢

Tt sk vt ¢ I TS
# ap. Beoe sTH nponopumn MOMHO NOAYHYHTS M3 HCXOMHON %=% ¢ no-
MOLULBIO CASAYIOULHX NPaBH.I. =

1. B npomopuin -'i—:.% MOHCHO MEHATE MecTamu cpeauie uan Kpafi-
Hile Wiensd man Te u gpyrue. [loayuaest:

g 0 I et

TTETY FT R T oa
2. B nponopuiH MOHCHO MEHATL Moc'rsml npeasiaymme i ncc.':enyn
e uaens ofonx ee orwowenwit. Ma 5 —v:=-3— noJiyuaerca T:-—. Sta

a
' HIYErO HOBOTO HE MO/AYSHM, TEPecTanjffn NpSAMAYUINE I NocAeAyioume
u/eHsl B TPEX DHILE HANASHHBX NPONOPUHAX.
Mponssomnsie nponopusn. Ecan =2, To cnpaseamusu i cie-
AYIOIiE NPONOPUNI (TAK Ha3wBaeMble npoussodusie nPONopuuL), Noay-
waenbie u3 pannol;

nponopuiua Yde moaytieHa BuWE | B DHAE ?=i) . Touno Tak me

otb __cvg, a=b_cod.ledk edd, oAb _e-d,
a e ! a HL ST T I b d !
(e [l e LR i b d
TP Fd’ a-bi=d® a+b iid) a—b e=d|
a+b_e+d a4c _a ¢ a+b_a b
a—b-c-d' bid B d' c+d e @°'

DTt B MHOMKECTBO NMOAOGHLIX WM NPOHIBOAUBLIX NPONCPUKIL MOrYT GHITHL
ofLeguHeHsl B ABYX OCHOBHEIX (hopMax:

ma 4 nb me+ nd

Iy a gl cerd’ “}
ma+ne  mbind
A me  mbind' 2)

rae m, m, my, n;—mobue vncna !
Tak, nonaras m=n=m =1, n;=0, noaywum na dopmymu (I)

13
fpoiaoARYI0 nponopuo T2 ‘%‘, a u3 dopuyas (2)—nponopumo
‘_a.”=§:—" s, rlcpc‘CTaIl.llFm Cpeuine UuAeHL, 9—"—‘=% nT. R

+d

1) dopus (2) womet OWTL NOAYYEHE Mo ToMy e npasuay, a1o ® (1),
APEARAPITEALIG NEPECTABNT CPEANUE YaeHs u Juunoll nponopum,
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§ 15. 3auem HYMHLI YpaBHeHHn

Bruncantenuuse 3aaaun GHDAOT NPAMBE B KOCBEHHLIE,

Bor npumep mpauod 3apaun: CKOALKO BECHT Kycok cngapa, Ha ms-
rotosaente Kotoporo nowao 0,6 da® mean (yz. sec 8,9 Kk2/dn®) 10,4 du’
winka (ya. sec 7,0 wa/da®)? Mpn ee pewenin M Haxomum pec paAToll
MeaH (8,9-0,6="5,34 (xe)), aavem pec wnHka 17-0'0:‘1‘——-2,3 (%2) n, HaKo-
pell, Dec cnaasa (5,34} 2,8=8,14 (x2)). anommemue ZeficTBRA B HX
NOCACIOBATENLHOCTL AHKTYIOTCA CAMIM YCAOBMEM a3ajawi,

BoT npuMep KOCSEHHON 3afia4H: KYCOK CIIVIABa MegH n
5 1 and neE:ll‘r g,ld w2, Haiitu oGuemibie Kt’.‘lmlqmesn N;:t':am: zg:?;nﬂ
srou cnase. 3ech U3 YCAOBHA 3alaui HE BULHO, Kakue peficramns BeAyT
% ce pewenmio. Ilpn TaK nassibaenMoM apidMernueckoy pelsenin  nyHO
npoARKTL NOAMAC GOABWYIO NIOGPETATENLHOCT, HTOGH pay S
peaueif koceennoli 3apaun. Kawpan HoBas 3apaua TPeﬁyeremcImB i
yosoro maana. Tpyd BuumcanTens saTpaunsaerca Hepalionamo, LA
paulluliaﬂllsaumr BLIMNCANTENLHOrO Npolecca o Gug SRR % in)
penntill, KOTOpMIl ABASETCA OCHOBHHIM NpPEiMeTOM H3Yyeypg eTofL pas
{cm. II-II:II]. Cyre sToro meTofa TaKoBa. » B aareGp

1. HMckomme Benmunksl noaywaior ocofine g
ayemen AnA sroil Llenl GyKBemmim snaKas (npgﬁzf;'::‘ﬂﬂ- Mur noabs
LiME CTPOUHBIMI GYKBaMI JAaTilicKoro anbanura y, PR :-"ltalio nocael-
safaiit € FOMOULLIO STHX 3HAKOB U 3MAKOB feficTpyg’ (' t). ¥eaouue
|nelli:l10.'-(”":“ Ha Maremativeckiufi ALK, T. e. CBAgN Mes w == W T .ﬂ.-)
[CHOMBIMH BEARYHHAME Mbl BLIDAKAEM HE ChoBampy q,pa AY nanmuin
Horo AALIKa, 8 MATEMATHYECKHME 3HAKAMH, Ka”‘llaﬂ Takas : 3an pasropop-
fipasas eCTh YpaBHehne. MaTemaTyyeckan

9. [ocne sToro mu pellaeM ypamhenmne, T, o ..
JiCKOMBIX HENIBECTHRIX Beaumi.  Pelucnne  ypapy ":C'mu: anaverna
copepIEHHD  NEXAHHYECKH, 110 OGULHM  TIpaniaay, Ha MponspoLHTCL
Goapliie YUUTHINATE OCOGEHHOCTIN JAMNOIl 3aZavI; My o He npuxopired
wensiTh Pa3 NAHCETIA YCTANOBJEHHLE Npaniia i Npueyy O NOmHE 11t
ppapit 1l 3AMIMIETCH B NEPBYIO OYEPCIb aireGpa, * (Bunopon stix

Tagum 00paIOM, YPABHENHS HYIKHLL Js Toro,
paTe TPYA BhitNCaNTENs. [locie TOF0 K3K ypannerye ?ﬁu Mexananpo-
Jite €T MO0 NoAywITLH BIOAHE ABTOMATHYecKky (8 1 abnejn, peue
CHOHCTPYHPOBAN PIid TaKiX apsromaton). Ben TPYanocT, HCTO g 00 npexst
cpopNTes AL K COCTapaeumo ypasHeuis. Pewey g aagain

§ 16. Kax cocrasanrty YPannen g

CocTaBiTh YPaBHCHIC — IHANNT DMPAINTL B g
cpnial MEKIY AaiHLNG (MIBECTHRIMH) SARAUN It Jicg gy, ":
souniiasit. Hioraa st conab HACTOALKO apyg o1 (Heyy il
“'wpoaue 337aMH, YTO cocTABAEHME YPABHEeNnn oo Conp ,k’":ﬂm]nl /
mMy” eckas SAAAUN HA_A3bIKE MATEMATHNECKNX 3iagoy Dagrg 'l-"-’bll':_‘
nep [Ipumep l. Merpon noayusa sa pabory na 1g Aocaopn
qpa  CYMMBl,  KOTOPYIO HOAyuHa Ananon, Buy PyG, G .

aT““"-‘CHon popue

noAOB L o aanka noayunan sa padory 1 ep

6. b a
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§ 16. KAK COCTABJISITE ¥YPABHEHHS 127

Gyzer
(a;ux+iﬁ)+x= 12,

Ypasnenne cocTapneno. Pewan ero no pas wapcersa YCTAHODMAEHMLIM
npapuaam (111, 20), vaxopum, uto sapaGovor Heanosa x=64 pyG.; sapa-

Gotok we [lerpoba —:,—JH- 16=48 (py6.).

Uame, ognako, cAy4aeTcd, MTO CBA3b MEAULY OAHHLIME M HCKOMLIMN
BEJHUAHAMH Hj¢ YKa3niBEETCA b 3ajjade (PAMO; Ce NYKIO YCTAHOBHTS,
HCXOAR ©3 yeaosiil 3agaun, B nparTHuecknx sagavaX Tak M GupacT noutH
Beerga. TosbKO WTO NPUBEACHNEH OPHMEP HOCHT Nanymanubdi Xapakrep;
B JKHIHH OOUTH HIKOTAA NONOGHEIX 3afad He BCTPLHACTCH.

Jna cocrasaeris ygnnﬂeuus NOYTOMY HEAL3S JaTh BOOANE HCHEp-
NeiBaompe yrasanna. OIHako Ha NEpoeX N0pax NoAE3H0 PYKODOACTRO-
Batbes caenyiomun., [lpusen 3a suavenie uckomoil veanunnb: (Wap ne-
CKOMBKIX DeJiunn) Kakoe-unGyab Hayraj B3ATOE WHCAO (HAH HECKOALKO
qifcen) n noctapuy cefe 3ajady NPODEPHTH, YramasM Al Ml NPaBHAbLHOES
pewenie 3agaun nan der. Ecan M cyMend npoBecTH STY NPOBepKY o
ofuapymnTs AuGo To, WTO AOrajka Halla BepHa, anGo To, YTO OHA HEBepHA
(ckopee mcero cAyusMTCA, KOHCHHO, BTOPOE), TO Mbl HEMELJAEHIO  MOMCEM
COCTABHTL HYMHOE ypaBnemue (AN HecKoabko ypaewenuil). Hwenno, sa-
OHLIEM Te caMbie AEfCTBNA, KOTOPWE Mbl NPOHIBOAUAN JUIA  NPOBEePIH,
TOILKO BMECTO HAYTaA BIATOro umcha beefesm GyKveHnbidl 3uax HenapecT-
lofi seunnst, Mel nonyunm tpeGyesmoe yparieHie.

[Tpumep 2. Kycoxk cnaasa mean  unnka obnemom 8 1 dad' necur
8,14 k2. Cromuxo mean copepuouren noengase (ya. sec menu 8,9 xe/du’;
wnnga—7,0 xajda’)?

BosbMesm wayran 4ieao, pmpaokaomee ncikomsifl ofnem menn, Hanpu-
mep 0,3 da®, MMposepum, yaauiwo an s panan 1o uneso. Tax gax | da®
mean secur 8,9 xe, 1o 0,3 du® pecsir 8,9.0,3 =2,67 (x¢). OGuem umuxa
8 cnaape eere 1—03=0,7 (da’). Bec ero 7,0-0,7=4,9 (x2). O
pec wunka i omean 2,67 44,9 =7,57 (x2). Mesay Tem pec nauiero kycka
no ycroumo sagaun 8,14 xa. HMoragka wpawa pecocrosreabia, Ho aato
ML HEMELAEIIO NOAYUHM YpaBlienne, pelweiie KoToporo JacT npasnisii
orner. OGoamaunn nekomMuil afuven wmean (b ™) wepes x. Tlogcranum x
0 npeaLyyimie nkaaikn smecro 0,3 da®, Torga wsmecro npomapeneinis
8,9:0,3= 2,67 Gepem nponspezeie 8,9x. Sro— nee mean s enaane. Buecro
1—0,8=0,7 Gepem |—x; mmo—obuem unnxa. Bmecto 7,0.0,7 4,9
Gepewm 7,0 (1 —x); sro— nee unnia, Bueero 2,67 - 4,9 Gepen 8,0x4-7,0(1—x);
sto—oGuLit pee wmika w mean. o yesommo on pawven 8,14 we; suaunt,
89x+4-7.0 (I —x)=8,14. Peuwenne sroro ypanuenns (em. 111, 15) paer
#=0,6. Tposepxy nayran Basroro PEICHIA MOMHO ACAATL PABAHMHLIMI
cnocofasit; COOTBETCTHENNG STOMY MOMIHO NOAYMWTL A48 ofnoii B Toll ke
JALAUN PAsARGNLIE DAL YPABNCHHA] BCe ONH, OJHAKO, AARYT U MCHO-
MOl DeANMHHEL OfHO Il TO JKE PCIHCHNe; TaKUe YPaulueHus HatdBaoTes
pasnocusssban Apyr apyry (ca. I111,.18). ;

Paayueercs, nocie NoAYICHHS NALLIKOD B COCTABNGHNU  YpaBHEHui]
HET HYIEAW NPOHIBOITE MPOBEPRY HAYTa)l BIATOLO HHCAD: MONHO Jis
SHAUEANSA NCKOMOI Dednuiasl Gpath e uneso, a Kakyio-nuGys Oykny
(¥, ¥ 0T A) B onoeTynats tak, Kok ecay Gw vta Gyksa (nenssecruoe)
Guifia Tem WNCAOM, NPOBEPHTL KOTOpoe M coipaemes,




128 111, ANCEBPA

§ 17. OGwme caepenun ol ypasHEHHAX

Jlpa BHpANEHHs, YHCIOBLIE HIH GYHB
papencrsa (=), 06pasyioT paseHcmao (ﬂlrlgﬂoigh:leﬁu egﬁxg:ﬁg: i
Beskoe BepHOe UHCTOBOE PABEHCTED, A TAKMKE BeAkoe O ).
LeHCTBO, CRPABEIIHBOE MPH DCEX WHCHOBMX 3HAYEHHAX DX YKBeHHOe pa-
Gykp, HAILBAETCHA ﬂlh)mlffet‘maagt. N ONAWNX B Hero
[TpamepH. HCJ0BOE papencTso 5.
o, 2) Bykseioe paseictao (a—b) (a +3;;1=:EIJ_—1: ecTE Toe-
©TBO; NPH BCEX “HCAOBHIX sHaueHHAXx a u & ofle wactn m;mt;om'
aaKn nTo

e QFI,I!:}IO.
gpeHCcTBO, COMEPIKAULEE HeHIPECTHbIE -
anaRiOMERcS TONECTOOM, HasmpaeTca ypaaniﬂzi"!‘fe y';'-;-‘;nmmm B
naerca GyKBEANbIA, CCTH BCE I HEKOTODWE H3BECTHBIG neﬂnenne Hasu-
Rilise B Hero, BHPNEHH OYKBANM; B NPOTHBHOM cAyw. HUIHL,  pxp. -
nassBaeTes -aucawaw‘u. : JIYU38  YpanHenue
Kaxue w3 Gyks, BXOLAIIME B ypap
a Kai;fe-—-!ll!lijsacfl(mﬂ EE—'JII“)[][M_J.IPIU::;:{l;Ig, gf;u:ﬁz::;mr H3BeCTHLe,
Ofprno Aud STOTO HEH3BECTHLIE BEeAHYMNHE cﬁmnaqam:m Ykasaug.
GyKpamit narmickoro anbanita x, y, z, u, v, w. Ilo uneca noCaennyyy
Apnenna pajiensioTcA WA YPABHGHUR C ofumM, ABYMs ¥ Menanecryyx
Hl:ll.!‘li,ecﬂlblllﬂ»“cme ), s TPEMA i T, p
il HE & —3HAUNT Hail
siguens BXOWAILIX B HETO NEHSDECTILIX, xmnpl::é :;;_,“::“"e "Heaopye
§ ToataecTno. OTH SHAUCHUR HASLBAIOTCS KOPHAML ymﬂmm YPasneie
et OYNGEHHOE YPAsNeRie—sHatT HailTh ~Bee ,m“""
e HeusBECTHBIX 4Epe3_DXOARLIIE B ypashexnn nasecTa ey RupaNe-
Koropuie, GYAY'H NOACTABACHH B YDABHCHHE BMECTO COOTH ety
MamecTiblX, OCPallaloT ypasuewie B toxecrao. Hailnens o Teyiou
i H@ SLBaloTed KOPJ‘;-“-WI ypassenus. THE B .

1
Mpumep Lo 337 % 'IcI080e ypavientie ¢ ORMM nenygay;
—'1 ofa BHPaK i
e . e %=1 = ‘[:a e""'" Fix U g X OOPAVIOT Tompec;
. e, paioT MO :; To(li’x—l—b:f‘::. xd-—_I €CTE KOpeHb YPanHchig %
dpnuep 2 c¥+d—Gykpeunoe ypasiienne o
Lenagecriyt ¥ TP ¥=G=g OWO  oSpauaeres b Tomacersg iy
) S AT T bl ol
asennst a—¢ a=c+d npn Beex  amavenngy
4  aaoT OANHAKOBLIE  upCHa eI npeag 2
1, TO KAKAOE M3 uuX MOMHO DpeACTamITY ¥ S
By

aTeabHO, SHAYeHNe x=
a—c CCTb KOPeHb YDaBieyy,
.

KaK B

a, b &
smi  peipaikent
‘""b‘) , CaegoB:

o
=
u
1) 91 onpcﬂrﬂlﬂ;‘ég;‘;"ﬁ i ::“nmﬂ;f‘ oTauMzeTen BT NPNHATOro
feGIIKDN R MeRAY PellicHe TOM, 4TO OO NOADOARET cpas.s " Ellk
JUCOUIKIR. "0 q s mille WCEVUHOR 1 © Nenarormuar N e acHHEl O PASY neg 10X
BECTIE BAIKHT t:‘ Hﬂ;iﬂ!".’)'l ﬂu; TIEABrOrIYecKoll TONEK !pcmlu':a“'um ﬁlm-
Mo, conepacaniee e SenccoaGpaina onpeaeant, ey
eTaO MDARETCH TomCCTHMWe BENUMHIS, e dck, YPanyyy,
yHoc He Snies fl-'lpa‘::::.“'12;m' nmes u““!l;:?:" l:.n;:
o 0OBHED . TosTony o oee Pl Ll LT s
YR pasnenua. ¥§K‘Enmﬁ50llllu CHITITE  BYKBemy ﬂw.,t:f'“
ypapHennes, PeNAR W ACADAN] eYuiecTy O:EMN*&::
Riwe

o
anencT
anet

T —
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Dpumep 3. 3x-44y=11—uncioBoe YpapHenHe ¢ ABYMA HEH3-
sectiun, Tlpn x=1, y=2 ono ofpamaercs B Tomectso 3-1--4-2=11.
Inavenns x=1, y=2—KopuN ypaBHEHH:; X =—3, § = 5 —TaKHe HOPIK

ypasnenna. 3uauenns x=2, y=l-5-—-1'axme KopHu ypanuensus. Y pas-

nenie pumeer GeculcJeHHOE MHOMKECTBO KOpHeii, ojlHaKo OHO—He Tox(je:
CTHO, TAK KaK, manpumep, npw x=2, y=3 npapas u Jjepas ero “acri
ne pagnut memcay coboil,
pimep 4. 2x+43=2(x-} 1) — uncaonoe ypanienne ¢ OMNIM HEHS-
pectarM, Ono me oGpalgeTcs B TOMAECTBO HH NPH KaKHX SHAuEnnAX x
NpaBylo MACTH MOMHO NPEHCTABHTE B BHfe 2x--2; uemy Gl HII paBHsJOCh
, Npnfiapaenve K 2x wucaa 2 He MOKET faTh TO JKE YHCAO, WTO M NpH-
Gapnenne k 2x uncaa 3). 3To ypapAkHHe He HMeeT Kopheil.

§ 18. Pasnocnawneie ypashennn, OcHobuuie npiems!
peuwichia ypasuennii

Pasxocuabrsisu YpasHenURMI HA3LIBAIOTCA TaAKHC Ypapnenus, KOTO-
PHIE HMEIOT OfIHH 1 TE JHE KOPHHN, HanpuMep ypasnenun x°=3x—2 n
X' 2=3¢ pasnochabiini (06a umeloT Kophu x=1 n x=2). ITpouecc
Pelieins ypaBHeHuil 3aKmov4eTcs B OCHOBHOM B SaMene jaMHOro ypas-
HEHUA APYTHM, MY PaBHOCHJILHEIM.

OcHOBYHE NPHEMH, NPUMEHSEMME NPH PelleHiN YpABHEHNS, TAKOBH.

1. 3amena oanoro pHpamenns APYTHM, TOHJAECTOEHHO eMYy paBHbiM.

Hanpusep, ypasneine
(x++1)2=2x145

MOHHO SAMEHNTYL PABHOCHALHEIM EMY YpaBHeHHEM
X -2x | =2¢4 5.

2, Mepenoc coaraemsix u3 ofsoil wacTi Ypasuenns B JApyryio
l:i damenofl aHaka WA npotHBONOAOMNLIGL, Hanpusmep, B YpaBHeHuu
Afof- Qx| =2¢4-5 MOMMHO NepenecTd BCe UAEHL B JEBYI0 UaCTh, HpPi-
em unelttt +-2¢ n --5 w3 npaboil wacTn B Jemylo nepeilyT co anaxom
sinye. ¥pasuenne x4 2¢4- 1 —2x—5=0, nan, uro 70 e, ¥ —4 =0,
PABHOCHIILHO WEXOMHOMY, :

3. Yumoscenne wan penenne ofenX wactefi papencTBa Ha OANO M
To ke uwmpakenwe. [Tpu sToM HyMNHO HMeTh B BHAY, UTO HOs0e ypasHe-
Hue moxcem we Gbims p AHnA npedndyiueny, ecau empaienue, Ha
KOMOPoe Mbt yaHoNaesm an deaus, smoxcemn Goims pagHsim HY0.

Mpumep. Jlano ypasueune (x—1)(x+ 2)=4(x—1). Pasgeaun

o6e ero uacti Ha x—|1, noayuaem x4 2=4. D10 ypabHenne HMeeT
eAnHeTBenHMl kopens x¥=2., Mcxoanoe ke ypasnenwe, Kpome Kopus
Xx=2, umeer cuie xopenn x=1, [lpn genennn na x—| 8T0T KopeHb

snotepancas, Haofopor, npn  yMmuoiennn ofenx wacTelt ypapHenus
x+2=4 na (x—1) coepx Kopna x=--2 nosmpameTCH MHOBIL Kopens
x=1. Ha sToro OTHIOAL HE CACAYeT, YTO Me HYHHO YMHOMKATL Wan
JlenuTh 06e MacTH YPABHEHHA HA DHPAXKEnHe, MOTYILee PABHATLCH HYJIO0.
Hysno Ttonuko Kamcawil pas, koraa Takoe JeiicTBue npomspojiTes,
yHecTh, He NPOMagyT Al NPH  STOM Kakue-uNGYlb CTaphie KOPHH il He
NosnsTes A1 Kakiue-InGyaL NOBbe.

4, Mowno TaKxe DOIBOANTL ofe YaCTH YpPaBHEHMS D OAHY M TY e
cTenent HAH NapJgexars u3 alenx uactell KopHH ool u Tofl Me cTe-
neny; OAHAKO NpH STOM TaKike MOTYT NOAYYaTeCd YpaBHenns, ne

5 M. f. Burogekul
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papHoCHabHEIe NEXOLHE 70 ypaBnenne 2x =0 nmeeT 0ANN Ko-

penb &£=3; V] 4x* =36, nmeer asa KOpu:
x=3ur | upeopasopanie ypaohe-
HHA, HYH onacTe HEKOTOPHE CTa-
phIg ero K, A0 BAMHO YCTAHOBHTh,
He NPonagaioT jdh _.h& HoBMIX He TaK OmacHo, nGO
BCETA MOMHO, NO ‘@Hb, MOACTABHTL €O B MCXDANOE
ypanHenne u npenc 6, yAOBJETBOpRETCS JH OHO.

Me ypasrennil

Em{}‘:“:;‘gi‘::ji ':::,l' Lf‘f'ﬂw. eeal Kawkaan ua ero wacredl
; ; i 6 HEelIBECTHLIM
BeANHHAM, » 6) no otnowenuio K

Mpumeps, bx + ay = yy | 9m ,
. . — anrefipanveckoe YpabHeHie
:: ABYMA HENIBECTHEIMEG HO YpanHenne bx - ay® = xy4-2% e aazehpai-
'lrg:::;n ng;\‘;‘cl;)' :Tcgﬁilc:u:ranacrh PaBencToa— e Muorotwaen OTHOCH-
X
GyKBEL X). £ Moe 2% we ecrp oaHouAeH OTHOCHTEALHO
Iwui‘;&;ﬂsubﬂ:ﬁssﬁmwmm YPasuenua, Mepenecen pee unenbi anrefpa-
o6 ¥p Wl B OAMY ero wacry nponapenes NpHUBEACHHE N0~
:enis:;{et:nrgew‘gu;:lr;zgm" Ypanienite nocne ST0rD CONEPHAT TOALKO OIHO
v EHBI0  Upaskenug
sameAedl npu Hewssecmnom, [ Hosvaaom wauGodstied W3 noka-
i:suec'ﬂluxf’ 1™ fan ,l:::nml-::n“ YPaBuenig cogepHHT HECKOABKO le-
nokasamesed npu acex  sxodauyu n:"a Ypanuenus coctapaseM cuany
SMUY EYAM HASWATEMER cmenepnp He20  ppysseemney, HauGoasuan ul
Mpuwmep 1. ¥panueune 40 J'y INeHu,
BTOpOfl CTEMeNN, TAK Kak nocne |qe. - L/X=4x'—B8 ecth ypaBHeiie
44CTH_ YPABHEHHA OHO Npumer gy ngx:ep'!"e:c"”“ Beex 4acHOn B JIeByio
Mpumep 2. Ypasueuye —17x+4-8=0.

A,
cTenen, TAK KaK BECIan crepan, 10 =cb ectn ypanuenue nepuof
n 3y NeHL yoyy,
pusep 3. Ypapuenne g2y BeCTHoro x— nepsat.

ine 6-fl crememm, Tak Kag CYhm “m‘xﬂy“‘-anxg'—-ﬂ =0 ecTh ypanue-
HEX X Iy COCTABAAWT 5 gay | a3atenedi crenenelt NpH NEHIDECT-
epag
" |1ya:£n “-re'i"l:lecp:];nm; “““mnfu;a;a ‘:; T;eruem waenos, O A BTOPOrO
anreg nx .
Eeme...w ROTOpEEY "P“BUJlil'ré]: “qe:t{i:jx WHucﬁ:y‘:r :.'ICTHII’IE YPEEHEOHH,
TENEHLIO TAKOro ypasiefyy ,Iamu:mno aareGpaieckiX ypannenni.
YpasHenunr, K Komoposmy owg ﬂpqu}’mm'r Cieneny moeo OAOPAUNECROZD
Mpumep 4 Ypasueyye x+1_ o
XOTA B HEro BTOPAR CTeiemy ;|;,h| =2xeem, ypasueune sropoil crenesn,
BAMEHNTL ero {pnuuocnm,nhm m:;‘;ﬁﬁllom NpsIMO 1 BXOANT. Ho ecan
an
of

GopuTben OT 3naMeHaTe r i
uenue nepooi cmneu:m(é a ol r-n;::[ig“:"“;",’" y"““?mmual :(,ro;::."
TAKME AuNedHbM ypnmmlmemo M HHeagy ":‘e}(;u:ri:;] :ag‘usne'rca

Ypasuenuna 1-i creneyy

i L
npeaGpasonaninii MOKHO npeye M o s
n
uHCAa WAl OyKBeHlbie uu::a::_'::::ih B Ry z":ic:uh;u nocae nabMe;::::ll::
ﬂ' e o =0, rge an o

CPiKaue gopecTibe BEAINIHLL

_--i‘"“'-—_-.
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, Pemenue (xopens) mmeer nug .r,.—.z__ Texnnueckue TPYAHOCTH MOLYT
BCTPETHTBCA TOALKO NpH_NpoBefenuy npeolpasopaiii.
Hpnnep foareh _Sk=l ) Je
* Zix+2) Txeb  x+3° .
1) Tpusenen npanyio gacth papedcTsa X outemy sHAMEHATEMO:
3x-5 _tax_ll (x+ 2)=(2x+6)
2{x+2) (2x45) (x+12)

of-
2) B uncantese npanoil wacTit oTKpoeN cxoGii I NPHBERSM MOA
3 3% 3x—7
HElE 9aeHm: e
x+2)  {2x45) (x+2) e aaIGEL
3) Ymmomum obe wactn pasencrna ma 2(2x-4-5) (xiem:;no.un s

ocnoGonnTL ypasienne or suamenareseit, (Bonpoc 0 TOM,
QU NIPHSTOM  NNUINIE KOPHH, OcTapuM oTKpuThM RO OF

welna,
] {3x—5) (2v - 5) =2 (32} 3x—7).

4) Orxpusaes exobi: 6x? 55— 95 = G2 |- Gx— 14 a H3peCTHEE
5) IMepenocuy mee nensnecTHHe waenu n aeayio TACTE, _x=11Ln
B NpaBylo; nocae NPHBEACHNA NOAOGHEX uaeHom moayHaeM
Kopelis ypasuenis ecth x=—I1I. caemcd,
G /a1
Moncransnsn 510 3mavenne B Hcxojwoe ypasHedie, yo
9T0 STOT WopeHb—ne Jawwnni.

onuanua  pe-

x? (x-a) | (x=bit _
Dpenep 2 oorptbr gk e =0

1) Npunognm Aesyio wacts K olieny siamenarTenios
X (x—a) (x—1b).

(Monoannteapue MuomuTeAN: X Ana nepuofi apoGi; x-—a
&—b pan Tperseil.)

pan wropols

r’i-h‘-ﬂl'l-ix—h‘p'_a
X (k—a) x=b) >
2) Ocsofioxaaencn 0T 3uanenatean, yunoman 002 ua
Ha x (x—a) (x—0b):

B (£—a)"  (x—0)? =3y (x—a) (x— )

3) Ormkpue croGril, Haeem:
A% % — Bax? - 3ot —ad - 40— 30a? - Bp2y— 0 = ,_.sz*+3‘":""
=3 —3a e apecTHBIE

4) IMepenoeny HEHIBECTHHIE MACHW B JAenylo -mC;:;M:
B npanylo, [Mocae npuoefenia NofoGnLx uaenos MOMYUET""0 o,

a
a%x— dabx -4 3b%x=a* 6%, uan 3 (@2 —ab4 6% * =
B) Haxopum orcioaa Kopeus ypasnuenns
s O B0
T Alai—aby bh) " a--ﬂb‘l'bi:
S0 pupasenne MOKIO YNPOCTITYL, cokpaTis apode i
a+ b

K=

Tl

. paBe HerBa

5.

g
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§ 21. Cucrema asyx ypasmewuil nepooil crenenn
€ ABYMA HEM3BCCTHBIMK

[Mocne wumonnenns npeofpasopannil, NOAOGHWX PACCMOTPRHHBIM
B npeawayiiem naparpade, ypasHesse l-ii crenedn © ABYMH HeH3BecT-
HuMH X, y DpHMET BMl ax--by=c, rae @, b, c—NAaHHEE YHCAZ HAH
GYKBEHHBE BRIpAMEHHA.

Omgenbuo pIaToe Takoe ypaeuenne umeer GecHHC/CHNOE MHOMECTBO
Kopiell. OfuoMy B3 HeH3BECTHHX (Hanpuhep, X) MOXHO AaTh COBEPLIEHHO
MPOH3BOJIBHOR 3HAYEHME; SHaueHHE y HaligeTca W3 YPaBHEHHA C OAHNM
HCH3BECTHEIM, KOTOpOE TMOJYYHTCA MOCAE NOACTAHOBKH SHAYEHHA X
B Hawe ypasmenwe. Hampumep, 8 ypasuetin 5x--3y = 7 Mo#HO noJao-
MUTL X¥=12; TOraa umMeen m-rla;:?‘ otkyaa y=—I.

Eca Hen3pecTHuie x M jy CBA3ANL He OLHNUM, 3 ABYMA YpaBHEHHAMN
I-t creneny, To GecYnCAEHHOE MHOMECTBO SHANCHHI OHH MOFYT HMETh
TOABKO B HCKAWOWHTebHEX cayuaax (cu. 111,23)., Boofue me cHerema
neyx ypaemenuii l-ii crenens c ABYMA HEHIBECTHHIMH HMEET TOALKO
onHy cHcremy pewenni., Momer oxasaTeca (TOME B HCKMIOUNTENBHBIX
cayuanx), uTO oHa M momce ne umeer pewewndt (ow. J11,23).

Pewesime cuctems apyx ypasuenuii 1-fi cTenenil ¢ ABYMA HeHasect-
HEIMH MOMCHO PA3HuBMil crnocofamp CBECTH K PEILEHHI0 OJHOro ypas-
Hewna l-it creneun ¢ wamuM Heuspectium, [pa Takux cnocofa oGmAC-
HeHH B CASLylOueM naparpatde.

3agaun, NpHBOAAULNE K CiicTeme ADYX YDaBHCHIN C ABYMA HEH3BecT-
HEIMI, MOMNCHO BCEFQA [EWNTE M © NOMOWBIO OINHOTO YPABHEHHA C OFHHM
HENIBECTHLIM; OXHAKO MPH STOM 4HaCTO NPUXOAHTCA YAGAATE MHOrO BHI-
MaHis TeM pacteraM, KOTophie NpH NOALIOBANHM CHCTeMoll ypasHenni
uuno.lum] 77 WabacHHLIM npHeMmaM D CMOM Mpolecce peluleHist cii-
CTeMB MOE OTHOCHTCA M K 3afauaM, pell@eMuM C NoMOulLIo
| ' wenssectiwx. Momuo pewdts HX M € no-

| “THRIX Beanund, Yem Gonbiuee KOMMUECTHO

| B paccMoTpenne, Tem, soofile ropopi,
| - ¥p i, 8a10 3aTpy P

| .-UNY Ha DpaKTHEE Hpml‘lﬂmmﬁﬁ BEOMN T

4
o CN0 HEHIBECTHRIX GYKB C TeM, OQHEKD, “To0u
p 110 HE CAMWKOM XJONOTAHDHM,

i conapa mean o uuHKa oGbemom B | da® pecwr

8, I UHHKa B cnaape (yieasusii pec megn 8,9 xe/da;

un OGoanauan uepes x i y HeN3BECTHLIE 0GBLEMB MeAi
"o Ayuaem goa ypasHenun: .

xty=I, (n

8,9x4- 7,09 =8, 14, 2

[Mepooc o3nauaer, wro ofuuiil ofsem mean u unika (o da%) npuniacres
3a_I; propoe—uto ofwnit mec ix (b xe) panen 8,14 (8,9% ecth nec meni;
7.0y —pec unnka). Pewan cucremy ypaswennii (1), (2) no ofutum npa-
sinam (111,22), waxomim x=0,6, y=0,4. Dry e 3agauy Mei pewin
o HLIG (npusep 2), psogs Tonbko oamy Hemasectuylo Gyksy . ¥kasa-
i, caenanuwe o 111,16, octaioten 8 ciste n NpH COCTABACHHM CHCTEMLY
ypaouenii ¢ gpysMAa # GOALLWINM TUCAOM HeHIBCCTHLX, :
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§ 22, Pewenne cHcTemnl JABYX yp it mep c
€ ABYMA HEH3IBECTHEIMH

a) Cnoco6 NOACTAHOBKM COCTOHT B ToM, uTo: 1) N3 OfHOro ypaenenua
MB HAXOMHM BHPAKEHHE ORNOrO W3 HENSBECTHHIX, HAmMpHMep X, “epes
WIBECTHHIE BEJWNINLL B APYroe HewapecTioe y; 2) maiijenHoe bulpaikenne
NOACTARAREM BO BTOpOS Ypamueénne, B KOTOPOM Mocne 5toil NOACTAHOBKH
Gyfer cofepMaThCs TONMBKO OAHO HeusBecTHot y; 3) pewlaeM roJyueHnoe
ypapuenue # naxomusm suavenwe y; 4) noxpcrapnss wafinentoe anpauenne y
D BRIpajKeHHe HEeN3BECTHOTO X, HallieHHoe B Hauane pewenins, noayuaes
anavenne X.
Npumep. Pewnrs cucremy ypasuenuil
Bx—3y =46,
Sx -6y =13.
1) U3 nepporo ypabHeHWA HaXOZHM BEIpakeHwe X Yepe3d Aannte
WHCAE W HEHIBECTHOE y:

__ 4643y
- = = 5 .

2) Mopcrapanes 5T0 BRIpaXENIe BO BTOPOE YpaDHEHIe:
5. 25430 1 gy 18,

3) Pewacn nonywuenioe ypaohenie:

5(46--3y)-- 48y =104, 230415y 48y = 104,
15y-+ 48y =104—230, G63y=—126, y=—2.
464+ 39

4) Hailpennoe anauenne § =—2 nogerapines n BLIpaenie k= 5

16-6

1l moayuaeMm x= i T+ B Xmb,

6) Cnocol cromennsi WAM BEIMHTARMA cocTomT ® Tom, uTo: 1) ofe
HACTH OMNOIO YPABHEHHA YMHOMAKOTCA Ha Hexotopstil MHOMUTENL; ofe
HACTH BTOPOTO YPABHEHHS YMUOM@IOTCH Ma Apyrofl MuownTesb. STH MHO-
HHTEAN NOAGHPAIOTCA TAK, WToOH KoS(epiunenTE npi OAHOM N3 HEH3BECT-
MEIX B OCONX YpABHEHHSAX nocie X YMHOMCHHA HA STH MHOHHTENN HMEAn
OpHY W Ty e a6ConioTHYI BeAMsHHY. 2) Ckaajkipaem ABA YPaBHEHIN
UAN BWYHTAEM HX IDYT M3 ADYTA, CMOTPA No TOMY, HMEIOT JAH YpaBHed-
nhe xmd)ﬁ:ilullellm PEIAHYUHLEE HAM  OLHHAKOBLIE ANaKH; STHM OIHO H3
HeH3BecTHEIX Hckmouderca. 3) Pewaem noayuennoe ypapuenue ¢ oHi
nenapectiui. 4) JIpyroe ueussecTHoe MowHo MafiTH TeM e TPHCMOM,
no o0WYN0 NPOILE BCErD NOACTABNTL uafigennoe agaveriie Nepooro HeMs-
DecTHOro B JI0GOE M3 NANHLIX YpaBuenuit u pewmnrs noay4HBueecs ypan-
HeHHe ¢ OANHM HEeHIBECTHEIM,

Mpumep. Pewnts cucremy ypanuennit

By — 3y — 46,
Bx -6y =13,

1) Mpolie Beero ypamnsTL aGcomoTume e nimie Kospuumenton
npu yf; of¢ uacTH NEPBOTO YPamWennn ymuomaem na 2; obe HACTH




134 1. AATEEPA

ETOpOro—Ha I, 1. e. ocramafem BTOpOE VPABHEINNE HENIMEHHBIM:

8x—3y=46 | 2| 16x—G6y=02,
5x4+6y=13 |1| S5x46y=13,
2) Craapmpaem fpa ypaBHCHNA: s
16x—Gy =192
+ 5x+4 6y =13
21x =105

3) Pemaes moayuentioe ypasHenie:

4) MNopctasus x=5 B nepeoe Y| noayqaes:
40—3y=46; —3y=46—40; =—3y=0.
Orciopa
6
y=—_—3=—2.

Cnocol cromenns n pWMiTaHRA cAelyeT NPEANOYecTs APYTHM chioco-
Gam B cayuanx: 1) korda B JaHHWX YPEBHERNAX AGCOMOTHLIE BEAWSMHL
KospuunenTon npn ofHoM N3 HEHABCCTHEX PABHB! (TOTAA Nepewit ui
STANOD pPeWeHHs CTAHOBNTCH HEeHYMunim); 2) KOrfa cpasy BHiHo, uto
uncAoREle KoQUUNEHTRl NPH OMHOM N3 NEHIBECTHMX YPABHHBAIOTCH
€ NOMOULKIO NeGOABIINX IeNouucaeHHEY  MuoxnTenelt; 3) Korga Koadu-
Luentul ypavnennii cogepaar GyKBeHHLIE BLIPa#EHi,

pumep. Pewnts cucremy
{a+-c) x—(a—c) y="2ab,
(a+b) ¥—(a—b) y=2ue, -

1) ¥Vpasunpaest wosdiunentst npi %, yMiuokan obe wactn nepnoro
Ypasuenns Ha (a--b), a wroporo wa (a--c):

(a--¢) (a--b) x—(a-+-b) (a—c) y=2ab (a--b),
(a-¢) (a+4-b) x—(a—b) (a+-c)y=2ac (a+-c).
2) Buvmran n3 nepporo ypanuenus sTOpoe, noAydaes:
[ta=b) (@~ c)— (a+-b) (a—c)] ¥ = 2ab (a-+b)— 2ae (a+-¢).
8) Pewaem noayuennoe ypasuerie:
2ab {a+B)=2ac fa+c)

¥ =G=hiarci-ta+ b @-a "

Sro BHpaMeHHe MONHO 3HATHTEALHD YNPOCTHTh, AR sero, oHaKD,
nmpeﬁ}'mn‘n ROBOABLHO JONTHE HFEDI[:IPH3IJIJEIIIIH< B "MCanTeNE 5y 3llal-|l::
narese packpoem ckofxn, BpHeieM roicGubie WNeHb W NpowIBegen pas-
Aoxierite na muoxcnteain. [Nocse sToro lewh COKpaTHTes;

st 2o (o I —ar =) __2af(ab=oc)+ (hF—cty)
Y= Gi=abrac-bri-ats ab-ae=te) =2ab i Jar e
2a lth=e)as (b=c) (h4c)] _ 2o (b-c) a4 bie)
- =Taib=7) =" nap-g ——@+tb+c)
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4) YroGu wadrn x,  ypanriens s Bl s
YPABHGHWAX, YMUGKIR Hepnoe i (a-b), wvopoe Wi Gy e B f
NOAYHENHOE  YPANIGHHE Wh APYIOIG, (WO YRR & g e
BECTHEN 11 Mailjyen:

I MR

Sarle gin = By o B da e
Qb= (e e = b bt =g *

Bunonauaa Takue e npeoBpasonaiigst, Wk i fpeud e e
nonyumm x=0-+c—a. Llogermuonka swaenng g oo ot
ypaoneunii norpefoBnan  Oul Gonee Y IOMITOALILE Bt b
weHin GyKBeHnLIx )’}'I.'ll‘l]ll:l.lllﬂ TR Gl T o0 s,

§ 23, OGuwyne hopmyan 1 acolsie Cay il prineins ey
ABYX ypasnenmii lltpnﬂﬂ CTEnCl € ABYMH NCHIBCLT U
Pewenne cucvemul ypasuennii s
ax-- by =c, (
X by = ey 2)

MOMIO MONYuaTh GuicTpee, AN MPHMCHATH Al ABCErIs
obutie gopuyast. Mocacanie smomno noayuntn molum o
Mep cnocolom caoskenin n owauTaima, Pewenie Gyaer

_ bye=be, %
e aly = b " %
__ ac —ac (&
Y=ab,=apb* ;

Bt GopMysi ONEHB ACTKO 3AMOMHNTH, ecill BECCTH 247 u0
1 anamenatedell caeaylollee yeaosioe oGosmauenne. Y oIoBmecH

Pe
JomM |' ’l o003NaNATL BEPAMEHie Ps—ri, NOAy4RIOWEECR ED

UM yMHOHCHIEN
I s

1t MOCHCNYIONLIAL BLINNTANNCM OANOTO NPONIBENENIA 13 Apyroro (co s=a-
KOM - GEpeIcst 10 nponasenenme, KOTOpoE NPHHALIGKHT AMATOHS
onyckaioueilcss mnpaso), Hanpusep, cnmsoa If "3] oaznauser 5-1—2x
H(—B)=5-+4-16=2]. 2

Bupamenne

-]

|7 U=ps—rq

rp— 2. =

e .“"r aMmopozo nopadra (B OTAIMKE OT ONpeleANTERel
‘l']3'=1‘l-*=‘t'l1l“‘i "i"‘?ﬂ!'mm N T. . NOPAAKON, BEOAIMEX NPH PEILCHHI CHCTEM
z@uﬂtlﬂ -l CTENEHN. COOTBETCTHEHNO € TPEMSl, HMCTHPLMA I T. J. HeMS-

C  noMoWmIo  DreseHix i
e oGoanavenwit  qopmyas  (3) u (4) sanm

ﬂ¢|

(5) y= l:‘ : & (©)
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T, B KAWAOE M3 HEH3BECTHRIX PaBHO apoGH, 3JHAMEHATETb HD'IUpuﬁ eCcTh

onmpejeauTeb, COCTABJCHHWI N3 KOI(POHUHENTOB NpH HEHIPECTHLIX, a
4NC/HTe I MOJAYYAGTCR W3 3TOM0 ONpefedNTe]s 3damenodl kosdpuuuenton

NpH COOTBETCTRYIOILEM HEHIBECTHOM Ha CBOGOANMIE HJIEHBL
Mpumep. Pemurs cucremy

&x—Sy:iﬁ,
Sx4-6y=13.
40 -—3[
13 46:6+13-8 816
I==g 3] = B6+53 ==
s 75l
B 46
_ 15 13l _B13-546_—126__ o
T e SR T T
5 6

ccnenonanie, nokassisaer, 4TO NpH pewenii cicTesst ypasHedii (1)
1 (2)-moryt NPEACTABHTLCA TPH CYWECTBEHHO PasTHYHBIX MY“':- b
1) Kosuuuentst npit HeHIBECTHHIX He NPONOPIUHOHATBHB: Z— 7 G- »

Torpa, kakuMmm Gy G CBOGORNME 4JeHb!, YDABHEHHE HMEET SRHICT-
BeNHOe pemenye, npefcrasaesoe Qopyyaasu (3), (4), mam, 4TO TO e
camoe, chopmynamu (5), (6). -
2 - =7
) Kosbuunentas mpn nenspectuiix  MPONOPUHOHANGHBL Z= = 5= -
Torna sawmo spats, waxogatcn A B ToM e oTHOWEHHN I CBOGOAHIC
waetis. Ecau naxogaren, T. e, et - =-f-=-S, To CHCTeNa ypaBiie-
, 13
Bl AMeer Gecuncaennoe MHOMECTBO petennit, hp!muﬁa 8TOr0 Ta, HTO
:aﬁ“mﬂfpnnaem” cyqae 04O H3 Ypamuemmil ecTn cAeAcTsHE APYroro,
"HTD akTimeckn Y Hac MU0 ypapuene, & Le ABRd,
PiuMep, B cucreme
10x 46y =18,

Ge+-3y=9
KOIMMPHUHERTE! npi penssecTHWX ¥ U § NPONOPIHONITLILL -';:-%HE-

B oM e OTHOWENHH HAXOIATCH Il coOGDOHbE UJRHM: -'93=2. Kanpoe

U3 STHX  ypasuenuit ects cae 'TOro;
MeACTBHE JPYToro; Hanmpumep, nepooe noay-
::e‘rg@s:: U3 Broporo ymmomenwes obenx uacteii nocneanero na 2. JlioGoe
4HCAennoro  mmowecTpa pewenuit ogHoro M3 ypasneumit caymur
PeLCHHEM 11 apyrarg,
3) Kostipmunenru npi NEHIBECTHIX  NPONOPUNOHANLHEL ;‘;-{:’-
:j{: m-g?“"m YMeHL He HAXOAATCA B TOM e oTHOwemui. TOrAa cCHCTEMA
1 PRWwennii, notomy 4TO YpaBuemms Apyr Apyry NpoTHBOpPEHaT.
Phxep, B cicreme
10x - 6y =20,

Sy +3y=9
Kos{xbunitnen, . 408
W nponopunonansibl: — =-—=2, Ornowenie #e csobox-

X 2
UIEHOB unoe, ven oTHoweHNE KoPduumenTOB: -i-q=2 -:-. Cucrema
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He uMeeT peweminii, NOTOMY TO, YMHOMHB BTOpOE ypasHenue ma 2, umees
10¥+4-6y =18, uro npotubopeunt neppomy ypaplienio, nGo BHpaKelne
10x 6y npit -opmx i Tex Ke IHAUSHHAX & U §f He MOWET OAHOBPEMEHHD
pavuatsch 18 u 20, 5

§ 24. Cucrema tpex ypammennii nepsoit ctenenm
€ TPEMA HEMIBECT HBIMI

lMocae  mmnoamenus  npeoGpasosaumil,  noAoGHLX pacesoTpe-
et B 111,20, ypanuenne neppoii cTeneli ¢ TPeMsi HEH3DCCTHBIMK X, Y, 2
npumer pug ax--by--cz=d, rae a, b, ¢, d—nanupe uncaa wan Gyk-
Benuwie  pupamennn. Ogso Takoe ypasieHne, BIATOE OTACILHO, M
CucTeMa ABYX Takux ypabueHitii nsmeer OGecumcienioe MHOMKECTHO pelue-
Hidi, Cierema Tpex ypasuennii 1-ii crencim ¢ TpeMs neH3BECTHBIMI HAeeT
8 ofiluenm cayuse oMy cucTemy peweniil. B HCKMOMNTE bHBIX cayHanx
{ew. HIDKE) OH3 MOMET MMETh OecuHc/eHHOR MHOMKECTBO WAH BOBCE He
Huers pewenuil.

Pewenne cncrems TpeX YypaBHenufi ¢ TPeMA HENABECTHLIMH OCHOBEI-
BAETCA WA TeX e NpHeMax, UT0 H PeWleHHE CHCTEMbl [BYX YpabHeHui
€ AuyMA HEH3BECTHHIME, KAK BIJNO N3 CABAYIOLIEro npimepa.

Mpumep. Pewnrs cucremy ypabHennit

3 —2y-|-5z=T7, (1)
Tx+4-4y—B8z=3, 2)
Sy —8y—dz=—I12. (3)

Bosbmenm gma ypashennn 5Toit cuctemsl, nanpumep (1) w (2), n Gyaem
HCXOAHTH 13 NPeAnoJOMAEHHA, WTO OAMO H3 HEH3DECTHLIX, Hanpumep z,
Yxe wmaligewo, T. e. apanerca n3pectHof seqnunnofl. Pewas amsatyo
CUCTEMY OTHOCHTEJLHO HEHIBECTHWX X 0 y no npasuaam [11,22, nalzem:

- 17=22, __592—40
=i Y= - )
Nogerabus atn BHpamenna x, y 8 ypaoneune (3), moayuum ypasmeus
€ OANNM HEHIBECTHEIM
5(17—22) 3 (59z-40) fza— 12
13 26 g :
Peunn sto ypasuenne (111.20), waitaem z=2. Tlogcrasus 370 snasense
B susam:mn (4), naiipem x=1; y=3.
Gugie hopMyast JUIA PeLeHiN CHCTeM:
ax--by +cz =d,
ayx -+ by oz=d;. 5]
agk—tbay - caz=dy
MOMKHO MoJyunTh TeM ke nphemoM. Pewenne Gyaer mmers caommsi u
TPYAHO Zanomunaemwil mid, €CAN €r0 JANNCATH D PIIDEPHYTOM BiIe, WO

€My MOMCHO NpHAATH Jerko 3anoMuNseMblil 0 VADOHWI 248 Biuncsenns
oA

BILl, eCJH NPeABAPHTENLNO BHCCTI NONATHE ofi onpedeanmeane mp

nopadra.
Onpepeanteas TPCTHEro NOpRLKE, CORPAMENNO obo3nayaestil

a b ¢
a b g
ay Dy ¢y

O]
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€CTL HE MTO MHOE, KaK BHpamenne

- alyycy 4 beqgay 4 cayby— ey @y — ac, by — bayca, (7)
Sro Bepaenie He HYHHO 2aNOMHHATL, TAK KaK OHO JIETKO MOmyuaeTcs
M3 cROEro cxeMaTiueckoro oCosmavenus (6) caepyiommm ofpasom: nepe-
nuwen TaGanay (6), npunucae K well cnpapa elie pa3 QBa NEpRHX e
croadua; tabauua npumer sug (8).

P B Fi Rz Lo
a B L d i A \f’{y)’l P
7

e 4 NN
Pl N i ha? .
E’/A\KI \iﬂx\ b @ "‘\("\ 1&/\ 4 (8)
o e AR = i }
,5:,/5; ’,"'z\ ":\ ",'\\ /,‘; /; /’f\\ "\\ 'i\
< . bl SIS By ey

Mponeses gnaronansuiie AMHEN, oTMevennne Ha cxese (8) nywxrn-
POM, W Bmnmwem nponssefeHus Gykm, cToAWNX Ha Kamaol 03 wectH
Juerosanenux  auunifi, Co swakoMm e» BosMeMm Te TPH NPOH3BEAEHIld,
HOTOPLIE DpiHagaeHiaT ANAroHaIsM, ONYCKalolliMcd BOpaso; €O aua-
KOM #—p— ocTaaniLle TPH nponasencnns., 3anucap Teneph STH Npousbe-
Jeuna noapsg, noayunM ewpamenne (7)

Mpumep 1. Buuncauts onpegeanteas TPeThero nopamka

giri-n SNy
Fhe ki S ©)
5 =3 —4

Cxema (8) npmver pig (8').
Onpeneanteas (9) paren
B (—4) -+ (—2) (—8) -5+ 5:7-(—3) —
—5.4.5—3.(—8):(—HN —(—2).T-(—4) =
= —d48-}- 80— 105— 100—72—56 =—301.
C nomousio onpexeantenell pewenne cuereMs (5) MOMKHO NPCACTABHTL

B Blife
d b e a d e a b d
dy by ay oy "l! ay &y dy
dy by e, as ds ¢ a; by d
el oy e e g P i £ e T (10)
ay by r.[ ay by :.! ’a. b &
Ay by oy ay by oy ag by €

T- €. KAKAOE W3 HenabecTHlIX pabio Apoil, anaMenarean Kotopofi ecth
OnpeeanTeL, cocTapAei bl 13 KOIPOUINEHTOR NP HeH3necTHbX, a uic-
AUTEAL NoAyuaeTen na STOro ONPEACINTENN 3AMEN0f KosMiLIeHTos npi
COOTBETCTBYIOMeN HenanecTHoM Ha CEOGOMIHE ek,
Tipu Mep 2. Pewnth cucTeMmy ypamueunii
3y —2y+ Bz=T7,
Tx-fdy—8z=3,
Sr—3dy—dz=—12.
30'!’-“1" SHanenatens dopaya (10) sevncaen p npusyepe; on pasen —301,
HeaTean nepuoil us dopmya (10) noayuaeres us (9) samenoli nepsoro
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ero cronfua croabuos ceofognmx waenon. On uMeet aug

7 —2 5
3 4 —8].
—12 —3 —4
Buuncann ero no cxeme (8), noayuanm —301. Takam oGpaszom, OMY-
Haem .\-=:'T3T=I (ep. npumep na crp. 137). Tak xe wHailigem
y=Zgr=d  e=Typr=2

Crerewa ypasuennii (5) mmeer eanncrseinioe pewiesite, ecam ofpeme-
AHTEAL, cocTaBAenustll M3 Kos(ppRUMEHTOB NpPH HeHSBECTHHIX, HE paben
Hymo. Torpa dopmynst (10), B 3naMeHaTeNsX KOTOPLIX CTOMT YMOMAHY-
Tl onpedeniTeds, Aa10T pewienne cucTeMsl (5). Ecam onpefesimnTens,
cocTapfennsil 13 Kospuunenton, panen Hymo, To hopmyant (10) crano-
BRTCA HeNpUTORHBIMI A4 Bhiducaexis, B atoMm caydae cucrema (5) nnbo
Ieer GecwicaennoR MHOMKECTBO peuwenitii, JAHGO COBCEM HX HE HMeeT.
Becuncaennoe muomectso pewennmii oHa uMeer B ToM cayuae, ecanm He
TOILKD onpefeauTens, CTOAUMIT B 3HAMEHATENAX, HO W onpegesiHTenm,
CTORWNE B WncanTeanx dopmyan (10), ofpamaores B HYJAb; BaMKHO OTME-
TiTs, TD ecail onpefiesnTel]h, CTOAWMIL B 3HAMEHATEJAX, M OHH HZ
OnpepeauTeneli, CTOAmMNX B uWNCAHTEANX, paBul HYAI0, TO ABA APYrUX
ONPRACIHTEAR B MHCANTEARX Henpemenno pasibt wydio, Haanuue Gecuiic-
ACHHOTO MHOMecTBa peutenitil obycI0BANBACTCH TeM, HTO OAHO M3 Tpex
Ypasuenufi (5) samanercm chencTEMeM ABYX APYTHX [mam paxce ana w3
Ypavieuuit (B) annmioTca caefcTBHAMM TPeTbEro], TAK HTO (haKTHUECKN
M fMeeM He TpH, a MiUb Apa (WAHM Jame OfH0) YPABHEHHS © TPEMS
HEHIDECTHBIMN,

Mpumep 3. B cucreme ypasueunit
2¢— Syt-z =—2,
dx 3y—6z =1, ; L
2+ 21y—15z=8
onpeieanTeab N3 KosuunenTon ectn

2 —5 1
4 3 —6|=0
2 21 —18

les. exesy (8)]. Basm opnn na onpemesureseii, cTONUMK B HUCANTENNK
topumya (10), nanpusep oupegennren *

=3 5 1
el
8 21 —I5

sxopaunlt 8 nepsyio #3 gopuya (10), wsailzem, uTo oM Tamme panen
H}'-‘J]O. OCI'-'ZJ'IbHNE ABd  onpeajeanTesifa, BXOARULNE BO BTOPYIO H TPE‘(‘I)‘U
popuyas (10), se ny#no BHMHCARTb, TAK KAK OHH 34BEA0MO PaBHLL
tiymo, Cierena (11) umeer Gecuncaennoe MHOMKECTRO peuleHnil, Tak Kak
oo N3 ee ypanuenuii(mobioe) Apanerca caeacTamem apyx apyrux. Ha-
NPHMED, ¥MIONID BTOpOE ypasHenue na 2, nepeoe Ha —3 M CHOMHD HX,
nepeiijien K TPeibesy ypasHennio,
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Cucrema (5) somce We wMeeT peruennil, ecam onpepenTens, cromumuf
b snamenateanx dopmya (10), papen wymo, HO Hil OIHH W3 onpemenu-
renefl, CTORWIX B uHCANTeNsx, He pasen Hymo. [lpm sTom moctarouno
yGeanThes, 9TO He pabel HYMIO ORMH H3 unCANTeJedl; TOrja ABa Apyrmx
nenpeneniio GyAyT He pasim mymo. OrtcyTcTnue peiennii oGycaoBan-
BEETCA TEM, WTO OJHO W3 YpasHeHHA NPOTHBOPEYHT ABYM OCTAABHEIM (Han
D@e KAXAOMY H3 HHX B OTAENbHOCTH).
Npumep 4. Boawmewm cucremy Ypasnennt
2x—5y +2z =-12,
4x+4+3y — 6Gz=1, (12)
2 4-21y—15z=3,
KoTopasi oTamuaercs oT cncembt (11) Tonbko sHaveHies cBoGOJHOTO waena
B nocaenres ypapnenwi, TTosToMy onpefennTen n3 Kosdpuunentos ocra-
€TCA TeM Me: O pasen Hyawo. Ho onpefennteni, BXOAsllie B SHCAHTENH,
GyayT wHmmi, Hanpuwep, sncanteab nepooit ns dopmya (10) Gymer

—2 =5 1
1 3 —6|=—135
3 21 =16

On ne pasen nymo. OcTanbHBe B3 YHCANTENA 3ABEJOMO He PABHEN HYMO.
“nerema (12) we wmeer pemennil. Ona npotnsopedysa, HOO H3 NepBHIX
BYX ypapHennii BuiTexaer Kak caencroue ypasnemne 2x--2ly—15z=8
oM, TpuMep 3); Mewcay Tem Tperbe ypaewenne cucremsl (12) mmeer nua
2x+2ly—162=3, Tak uro pewenne cucrembl (12) LOMKHO ROCTABAATH
phipamenno 2x--21y— 152 cpasy asa swawenna (3 w 8), wro mewos-
MOHHO.

§ 25. Mpannaa neficTeu@ co cTenenamn
1. Crenens npoussedenus dsyx uwan HECKOAbKUX cOMMoXumered pasna
npouseedenuio cmenened smux cosnoxumesed (¢ mem e noxasamesen ):
(abe., . )t =malbich .
Npumep 1. (7.2.102=72.2%.102=49.4.100= 19 600,
Dpumep 2. (P*—a*P=|(x+a) (x—a)P=
= (x-+a)® (x—a)® (cp. 111, 8 n.3).
MpakTtiueckn Gosee pamino ofpaTHoe npeolGpasoBaHie:
abnch, , . =(abe. ..)%, '
T. & np derue oo X € 1 HECKOABKUX SEAUMUM PABHO mMod
QMCE CTReneHu npausmdemm FMUX GEANYUN.

Dpumep 3. -15-(-2-)’ . (%)J=(4.% : %)’=2&=5;

MDpunmep 4. (a-b)*(a*—ab4-b2)2=
=[(a+ b) (a*— ab- b%)]* = (a7 - b)% (cp. IILS8, n. 6).
2. Cmenens wacmuoze (dpobu) paswa wacrwomy om Jeaenusn moil se
cmenen JeAnMO20 KA MY We CMEneHd OeAumein:

(3=
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Mpumep 5. ( )=. =i

+b tab)?
Npumep 6. (:_b =

OGpatioe npeofpasonariie: -ﬂz(%)u.
NDpumep 7. ?25- (7"') =P =27,
Mpumep 8. M=(u’_b') =(a—0b)® (ep. 111.8, n. 3).

(a+b)? a+b
3. Mpu ysnoxcenuu cmenened ¢ 00UHAKOOBMU GCHOBANUAMEK  AOKAZA-
meau cmenened cxsadwearomen (cp. 111,6):
amgh =qgn+s,

Mpumep 9. 22.28=03+5 _07 — |28,
MDpuuep 10, (a—dec+x)* (a—de 4 x) = (a —de |- 2)%
4. Mpu deaenuu cmenened ¢ odURAKOSHIME OCHOGAGHUAMY AOKAIAMERL

cmenenu O ani us cmeneni  GeauMo0
fep. 111,6):

m
8 —gm=-n,
nff

Dpumep 11, 12°: 120 = 123~5 =12 = |44,

Mpumep 12, (x—pPilx—y)P=x—y.

5. MMpu a a noxasameAau cmenesed nepe-
Anexanmen: (™) =a™n,

Mpumep 3. (PP =29=064.

MNpumep l4. ("1"') L ULy

* <t

§ 26. Jlefictens © wopuami

B ummenpuseaennux osysax anaxom } oGosnauena aGeoaornan
DEAHYHHA KOPHA,

. Beausuna KopHi HE UIMEHUMCA, €CAN €20 NONGIGMEAb YOCAUCUITS

an pu] U OOHOSPEMERHD BOSSECITIN ﬂOaﬂOpBHHDE anpaicenue @ CIMENEHL n:

S
Mpumep L ?/Ea"i’/s_fnf/a_q.

2. Beaunutg KOPHA HE UIMENUMICH, ECAW €20 NOKAIAMEAL Y MONOUILTO
8 N pas u OOHOBPEMERNG USEALHL KOPENL N-t1 CMIenedu us nodrupen oo
SUPANCEHIURA:

in

ViV Ve
Mpumep 2. ;/E: 1/'5/3._.1[3.
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3auegaune. Sto cpoficTRo OCTEHENCH B CHAR W B TOM CAy4as,
KOCE 4BeA0 —':- Be Oyger UEILM; TOYHO TEK e 002 BHINEYKASEHHEX

cooficTRE COXPAHAT CHAY ¥ AA% n apolroro, Ho ana storo nymso cma-
Haja PACIUMPHTL MOMATHE CTENeHH i MOPHA, BBeld JpobHEe NORassTedsd
{es. T11,61).

3. Kopens us npoussedenu Hecnoaswus CoMRONUmessd pasen npous-
Ee0eHUM KOPHER MOL e CMENSHU U3 SMUX coMmuomcumessd:

S be...=yay b Y e

il ; e

Mpruep 3. E/a‘b’— V;V;=c’ ;/éi'.
Mocsemee npenGpasoeanie ockoamezercs Ha csoficTee 2,
Mpauep 4. V= V16-3= )16 Vi=4 V3

OGpatno, npowspeachse xopsell ogHoft B Tofl Me CTeneHE pasRo
EOpIG TUR e cTeneld B3 NPORIBCIENNA NOIEOPEHHUX BRpamenui:

VaVsVe..=Vae...

Mpruep 6. Vob- Vabr= Vo =atb. 2
4. Kopens i3 w0tmunes posss OCmuoMy oM GEASHUR KOPRR WS et
MO20 WO wopest U3 dsaumeld (noxosamsiu NopHed nodpasyMeESarImicn odus

ARG ) ’{’/ﬁ= '}/;T/;

mSL— my m/ =
OtpaTio: /a: /b=y/u:u, . ’
3 Pt Worg =
Mpusep 6. / 2:d=}/ E::|/-1=3:|/‘£.
5. Ymelu soseecmue yopeny & cmenens, CoCmamouNo 60SGECHIL 8 FMY
CMENERL NGGLOPEHNHGE GLpaNCeNIte:

(Var=va.

Oﬁ]'.la’ll!l)' UTOGH H3BACYL  HOpENs U3 CTeNeHH, ACCTATOYHO BOIBECTH
B ETY cTeneih KOpeHb H3 OCHODANER CTenenu:

Va=(a).
Mpumep 7. (Jy n’b}==3|/ a‘b‘=f/n’-nb’=n" ab®,
Npuuep 8. V3= yI=(y3)°

G ¥Yunutomenmwe NppaunoHaAAbHOCTH B SHaMena-
TTede HAN b oupcauTese Apolu. Buunenenne ApoGHEIX BHIpasKe-
Wi, CONCPMAIINK  PAnNKaiy, 42cTo oGervzeres, ecam NPeABEPHTELNO
CYHINTOMNTL  HPPALBONAALIOCTLS B wNCAHTEAC AN SHAMEnaTese, T. e
npeoipasopate Apofh Tak, 4To0H B YECANTEAE AN SHAMCHATE e He Co-

HERAMICE pagnKadiLt, -
= ¢ TOMHOCTbIO

Mpumep 9. Iyems Tpebyercn suivHCANTL ﬁ

Ao 0,01, Ecan_npomasectn pefictaus B ykasamiow nopsike, To mu
mieew: 1) V72646, 2) VG =2499; 3) 2,646 —2,419=0,197;




-
.
-

o MU ARIVROEE A 1 FERE A1

4) ﬁ;z&lﬁ. TUAS OAYSORITN (WY AR e y
¥

HeTBPE ACHCTOMNG NP STONM,  GROCRE Ny el ’

HYHUIO GBLAO DUCANTR KOPUI O PO G iy e e #

cayuae o peanrene japodin (ORI T T P E O AT S

L i
e wiehpot 1B PEAYALTATE I MOVAG O G Fpee e
wipp (em. 11,42).

Ecau se npeasapureaniio YW e a1
Hoii ppoGn na Y7 F 6, 10 noayuum

3

i = Viwla Vi alVia
Vi=ts (ViP=tral I

Teneps pruncaeine Tpetyer voanko Tpex pelicrnill, i papis o
BRMHCAATS. JHUE C TOMHOCTLAG A0 COTRIX:

) VT=265 2 Vix245 3) Vil P eabli

Hue NPHBOANTCH CILE HECKOALKO THINMILX [ L GRS
p
1

}
Npumep w'f'_?." ;
Va+¥F _ (Va+VFP _ as2Vaksb
Dpumep 1. T T (T R [
B smux npumMepax HPpPaHOHaABHOCTL VYHHNTOMHAAECH B IHBMERITENE.
B caepylounx gnyx npuMepax oma yHuut B uHCAHTETE.
YT VTYT 71
AL A L G
Husush Y5 VEVYT T -
Vis-¥a 5 =10 !
Mlpunep 18, = = V30 — 30730+ 30)

Mpeofpazosaune B npumepe 12 anuo HEBLTOANO AN BHENMHCIHTESL-
nux ueneil, TAK Kak BuuBcAcHle DRPAKEHNns ﬁ Tpeyer genesHHa Ha

V35
MHOIOIHANNOE WHCNO; BHYMHCASHNE IKe % {cu. npumep 10) Tpefyer 2=

Jieius ua uenoe uincao. Ho npeoGpazosanne B_npivepe 13 pmroguo, Tax
KaK mossonser suuncants xopun P35 n 3 co croankmmm 3maxav
CKOMLKO HX TPEOYCTCH HMETh B peayastate, B nexoanom e BhIpaesiun
HYMHO HIBAEKATH KOpHH ¢ GOAbMM upcioM 3wakon (oM. npusep S)

§ 27. Hppaunonansume wncaa

3anac ueanx B APolLIX  viHcea © HAGKMTKOM JOCTATONCH 4T9 name-
puteannoil npaktikn (em. 11,31). Onuako aan  TCOPHN NIMRPEHISTOM
aanaca Mano,

Mycts, wanpusep, TPEGYLTCH MouNo ONPERCMITS JNY Anaronaan AC
kpaapata ABCD (pue. 1), cropoita kovoporo panna 1ae Flacimans xeay
para ACEF, nocrpocuiioro wi guaroiail KaK i cropome, Pamia Vo
Hoit nowaan ABCD (rpeyrosuink ACH copepmuren v AGCD jna pasa
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2 8 ACEF—uetupe). Tlostomy, ecom ¥ ecth HCKoMas Annxa AC, 10
RoMKHO Guth x*=2, Ho wmKakoe uence uncho W HHKaKas Apolb He
MOTYT YAOBJETBOPHTL STOMY YDABHEHHIO.

4CTCH OfHO M3 ABYX: WAM OTKA3aThCA OT TOMHOrO BHpamennd
LAHH SMCIAMM, WA BBECTH HOBHE wWHCAd, CBEPX UeABX M JApoGHEIX.

2 ¢ TMocne aanteabnofi Gopusl STHX ABYX TOMEK 3pEHHT
noGeauna Bropas. )

Yscna HOBOTO poAa, npedcmasasioujue Gaue o

pesxos, necousmepumbis ¢ edunuyed macwmaba (T. e};

4 £ OTpe3Kom, KoTophie Heb3fl BuIPAIATH Ueans RA

1
APOGHEIM SHCJOM), HAILIBAIOTCA uppaqmmnm«uﬂl
B npotusononommocts  MppalHOHANLHEM 9HCAA e
JEe | ApofHbe NOAYWRAW  HA3BAHHE payuoHal
nee, TMocne prejednd OTPHUATENBHEIX HHCES (91‘;
Pue. 1. npousowno nosauee; oM. 111,2) B cpemn HEX CTaA
Pa3auNaTte paunoHanbEHE H uppauﬂonuhnue';l
Beaxoe PaUHOHaNLHGE qheao MomHO nNpeACTaBHTS B Bume -, TAE

T —leLe Wicna (noosirTensise MAN OTPHIATENBHHE). “Fpﬂu“ﬂ;
il Du:u HHCAA B SToM Bupe moyno npegcraniTh Heabss. Ho npndaun(ens; :
"PPALNOKANLIO Wicno Moo ¢ aiobod CRIENEHLIO MOYKOCTIY

MENHTE PAUHOHA M Hpy uHcAoM - : B YACTHOCTH, MOMHO HafiTn pecTHY-
Ll

Hymw -
.]zmm?;?; c{;p““'“““!‘lo AN HempasnabHyio), KAK YTONHO MANO OTAR
ABNHOTO Wppauwonaastoro CAE.

aupa‘;{:::f;" V2, v, 3;/3.1_ V3, ]/?/5-}- ¥V 7 u muorie nP&'”:’
anaunonaa;bncm Kalllne paupopansibie WHCAA NOJ SHAKOM 1'3#“"“'““:
MHCA_tepey pa:;ma;;“ﬁpnumnamuue Wics1a HAILBAIOTCA eBLIpaKalow
>,
q“ceﬁmiauo UM Rajewg e HeHepnLBaAETCA ';anac HppaunonankHb X
BeKa marematnn Obli  YOSHMACHH, 4TO Kopeib
ecan stor opep: Yeckorg YPaBueHin ¢ PaLNoHaLHEIMHI kcacp(]munema:'\lllsT:
m,:;s He paunonasen, mokHO BEIPA3NTE uYepes pau i
REHH BKAIOY gy % 4T0 5T0 nepuo Anwb AR Ypapnewnit jo 4-ft cte
BLICUIHK t‘rer:euei’;m (I11,2), Wppaunonansuue kopni ypaseuuil 5-ii #
Kaaul, Yncpg o' %2K Npanwao, we wmoryr GbTh BhpANEHH Weped paji-
AEMH K ey D UMECA Kopumwn areGPaWiECKUX ypasmenil ¢ ue-
D IICK-'JJG':II!TQJ'IM!eHTalmi HaIWE3IOTeR  42e0pauNecKuMy  NUCIaMu; AL
JIaMH; ellle pay; bix Cayanx anreGpaiyeckie YHCAa BuIPAKAIOTCA Pajunia-
Ho n ;l.ru-u;e OUH DaNGIanLL.
HBIX MHCen, Tg' ' eCKHE Uiieng ye meuepnBAIOT 3ANACA MPPALMORAIL:
HPPALHONANL Ko, "2 TPIMED, igpectioe 13 reoMeTpiIt uHeno 1 (cut, 1V, B, 15)
YPanueRns ¢ ye,, HE MOMET Gr, kopeM MHKAKOTO SAreGpanteckoro
He ABaseTcy g;,.-ec"" KO3ehiiypesranm, Touno Tax #e uneno e (em. 111,64)
cKHe dlcaa, Palteckuy, Mgy crosami, 7 0 é—He anreGpante-

) Tepumny
1]
Teppaiiasaning gr? 2Wonany, g, ae 1 or

GBS Kovow OCiny A

i e AWIONANEHONY WHCIY, @ K TeM DEANUREAM,

oTnomenie mlnmm“ﬂﬁu Ceflung sz:ﬂ'a;: NppaLNORINLIMN uncAow. Hanpusep,

o I'gl'% KBH gy, :nu.pma K Cr0 cTopoie Mbl Ce'aE NPEACTAINEN YICAOM Y.

i T °-’f|::m:'“ WPpaNOHAMmENE WACAE, TODOPEAN, STO jusarcann
HWua

€ro cTopoue.




§28. KEBAZPATHOE VPARHENNE [EL)
Hppaunonansioe SHCAC, MO MOINVUE Ghiin ROPMEM WIRAKOES unfu
Pauteckoro YPABHEHHS © NeSMM KOSPPURHEHTAMMN, WAl BARIVH L]
HENTEHMHBM SUCA0M,
Ilo 1929 r, muns 338 W AONAANA WX “I“lltll:
"

UCHASHTHOCT; TPAKCLUCHACHTH
xpiuu)'scxlm MATEMATHROM

HHIeMaH A0Ka3a1 TPIHCLEND ¥
(1856—1922) noxasan Tpanew THOCTS WHCAN &
B 1913 r. 1. 0. Mopavxai-Boorrosekoit (1877—1
TpancueHgeHTHEIX Giiced. ORHAKD BCe ele  OCTaBnAINh

o) B
AHCUEHACHTHE JH TakHe cOONKHOBSHHLIS WHCJH, Kak o . E.:
erckne matematitkn A. O. Feanory (pon. 190G ). n P O, Kyauunn
(1891—1949) nokasaam B 1929 r. u 1930 r, uT0 TPAHCUEHASHTIRINMN
ARARIOTCA BOE WHCOR BRJA t:n:1 ", rae —aaredpanueckoe MuCND, He I"“L"
T Ve

HOE HYAIO WM CNMHHLe, a n—Mesce wncno. Mmean 3 Y, V3
W T. N. KEK pa3s mMetoT stor pua. B 1934 r. A. O. leanonn sanepuini
omi necaegosanna. OH A0KE3an TPAHCUEHJEHTHOCT BreX MuCea BHMA
TAe @ i f—awofiue asreGpanveckne uNCAA (MPH YEJAOBHH, HTO & He panno

t“ N "n‘ﬂl!'llhllll AR AR
uneaa . Axagesns Ao A Maprou
LTk HOBRIM MO TS
MOV RASAA P O
HETEACS VAN,
! Y1,

- 2
4 o
0 wam 1, a P nppaunonassuo). Hanpumep, umcno (1/ 5) Tpane-
uengentio. Ma TpancuennenTHocTn uwncea of serko pmTexaer Tpancuen-
IEHTHOCTL JECATHYHBIX JOTapH(MOB BCeX leamX uucea (komeuno, KpoMe
1, 10, 100, 1000 u T. a.).

§ 25. KooapatHoe ypaBsHeHNE; MHHMEIE W KOMIJEKCHBIE wHCAa

Aarefipanveckoe ypasmenne 2-i cTenenm wmawe naswpaeTCA AAad-
pamyes, OGunill  BIL KDSAPATHOTO YpaBHEHHs C ORHHM HEHSBECTHHIM
BCTL

ax?4-bx+4-¢c=0,

e a, b, c—pamnpe umeaa wan GyKpeniible BLpaXKEHIs, ColepiKaline
HABECTHBIE DEAHYHHL (anlleM kospprineHT a ne momer OBTE pasen
uymo, unave ypaouenmne GyAeT We xpagpartheiM, a 1-it crenmemn). Paspe-
B ofe ero WACTH HA @, MBI, NOAYHNM YpPaBHenHe BHIA

Btprtg=0 (p=l; g=2).
Kpagpatioe ypapmemne Takoro emia masmBaeTcn  MpucedensiL;
Blienne ax!—4-bxt-c=0 (rae o3 1) uaswiBacTCA  HenpuUoeder AL,

can ogua U3 seauunn b, ¢ wan ofe BMEcTe paBHL YA, TO KDagpaThHoe

YPanuenie HAILBACTCA HEMOANBLN, ECAH B b M € He paBML HYJIO, KBaj-

PaTHOE YPabDHEHHe WA3LIBACTCH MOAMLLM.

T[Fuuepu.
3x* 4 By =5 = 0= noanoe HERDUAEDENHDE Kaadpamiioe [pasienie;
8x% =5 =0~ Henoanoe neppusedennos peifriiioe iy eritiey

x2— ax = 0— Heno.arce npussdenine paadpamee [paaHOI,
x— l?x-{— T=0—noanee np MeHIOE I HEE [ paanen i,
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Henontoe weappaThoe ypasHenne muaa
B=m (m—mn3pecTuan BeANIANA)
ABAASTCA CAMWM NPOCTLIM THNOM KBagpaTHOro yPABHEHHS W BMmecTe ¢ TeM

O4elb BAMHEIM, TAK KK K HEMY OPUDOAMTCA PellieHde BCAKOTO wpajpar-
noro ypastennn, Pewenie storo ypapHenun HMEET BHA

=y m.
Boamauuist Tpr cayvan:
1) Ecom m=0, 10 u x=0,

2) Ecan m—nonosutensnoe yncno, To ero KEAAPATILIL KOPeHS Vm
MOMET WMCTL QB8 3Hatenns: ogno nosowmuTeIbuOR, APYIOe oTpuIATenbHOE.
AGeonOTHLE BEAHYNME STHX 3uavenmii oguuaxossl. Hanpumep, Yypapue-
umo x* =19 ynomrersopaior snavennn x=--3 u x=—3, Jpyrnun ci0-
nawi, X WMEET ABA 3uauenun: -3 y —3, Yacto 3TO BEPAKAIOT Te, HTO
nepen PAAUNKAAON CTABAT AmA Snaka—nmoc w mye: x= 9. Tipn

TAKOM HANKCANMN MOApasymepaerest, wro pwpakenne P 9 ofoauauact

.obmyin  aleomoTiyio BEAMMNNY fpyx 3nauennit KOpHA, B HaweM npu-
mepe—uncno 3. Beawauyg

m MpPALNOHAABIBIM HiCAOH
(es, 11L2T). Bamerum, Im:v: c:a?;ﬁe; c:g:er pgu:; HppaLHotabbiL
umeaom. Hanpamep, nycen, Tpeyercs pewits ypaBHeiie
K=z
‘reoNeTPIIECK 5T0 oduavaer wafity AAMMY CTOPOHEL KBaApara, pasnore
2 WIOUUIAR KDYTY ¢ paguycom 1), Ero kopens x= . O cnocole
BACNCINA KBAAPaTHOrD KOPHA #3 ‘I;n:en o, 11,44
{ 3_'}_9&-"“ M —oTpunateauioe yncse, To ypaptenne x?=m (nanpumer,
=—Y) e MOWCT Wer, WnkaKoro NOAOAITEABHOT W MILKAKOFO GTpii:
m:"::ﬁ:’l ":Dlm; el W nozomHTe BIOR § OTPHIATEAbHOE HHCAO NPt
muﬁ i “:3”‘" AIET  nonguciTensuoe  Wicao. Takum ofpasot
= + 970 Ypabueue x?=—0 ye pveer pewenuil, T. e. HWCA0
—9 ue cymecrsyer,

Il]'!]ﬂﬁ;ﬂ;ﬂnlm Hie OCHORamMuem a0 BRefeHNR  OTPHIATEALHBIX npcen
Gen toBOpHTE, o y ypasuenne 2x--G=4 ne nmeer peuteniil.
Ouiiako hoenc BIASHNA ompuumvenuix ufcen STO ypapuemie craAd
pn:x:ll-l]l:;l;&;w? D Tak e Ypasnenne x*=—9, ne nueoulee peweni
;Fc';cne nuenemuﬂﬂ:‘“ U OTpRUETe LMK ices, CTAHOBHTCS Pasperisibis
upeed, S l!enlllmu:x PEANNIN — KpappaTHLE KOPHEll 13 oTpHLATEABILX
Kapaano o cepegupe |2“‘"' Blepeue pEeReik HTANbAHCKHM MATEMATHROM
it (oM. |||,3;‘ Ange ChAd B CBASN C PEUIENHEM KYGHYSCKOTo ypapie-
IYAPCUEMIS. Tlewat 00 WA3nas sTH uncaa ecofuicTIIECKMMID (T, €
MulE HHCTa, uumpmm B 30-x ropax 17 pexa poen HauMeoBaume sMilii-
MHEMBEIM  MHCAy “mgﬂepmunamu no cux nop. B nporupononomuoctt
TeAbNBE, B TOM uucae AC W3pecTime wwcaa (NOACIKNTEALMLIE W OTPIILE-
A AN Fﬂl{tcnmcm:wﬁ:““""anmme: CTaAN  HAILBATH dearmaumféweb;
NAILDACTCH  KOMRgpe, + Cymma  peficTonTeniioro 0 MHNMOTG HHCE

JIEKCHOE M0, '-Ia::," “ucaon ¥), Hanpuwep, 2+ ¥ —3 ecrs womn-
[oapobuee o Komng " KOMOJICKCHLIE SICAD  DASLIBIIOT  MHHMGIMIL.
iy

e
KCubx neagx ca. 111,34 u caen
') BTOT Tepumy Wheney

B NEPEOCAE SOUORYIUW . L AYECoN o 1831 r, CAun0 sHOMBAGKCHEGE OJnaseT
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Brena s PaccMoTpeHMe MIHMBEIE WHCAA, MDWIO CKA3aTh, 4TO Henoanoe
KBalpaTHOE YpaBHewe x*=gm nceria wmeer ama wopus. Eean m >0,
ST KOPHH JefCTONTENLHLE, OHH HMEIOT OAUHAKOBYIO 2GCOMOTIYIO BRNHURHY
I pasnuuKyEl mo swaky. Ecan m==0, ofa owi pasns nyao; ecan m < 0—
OHH MHUMLIE, E

§ 20. Pewenne xpanpatioro yparnenus
Urofitt wafitn pewenne npusefenioro KBaapatHOTO ypasnenna
) 24 pr+q=0,
AOCTATOURO. MeperecTn cnoGomueifi unen B mpanyio uacTh N K ofenm
WaCTAM paBencTea npubapirs | 2

T ) - Toraa sienas uacTs CTaMer MOJUGIN
KB2APATOM, H ME NOAYMHM PABHOCHJBHOE ypasHEne

(e+4)'=(5) —o

Ono oTmmacten or npocteiiero ypasuennn x*=m (§ 28) TOALKO
. 2

UGN BujoM: x-L- cToNT muecro x w (£ ) —g—auecro i
Haxonmm: =

S OPMYAD NOKAILBAET, YTO BCAKOE KNALpATIOE ypﬂm!ei!ll!'! lmeer
ana xopus, Ho stn kopmn moryT Gurs n mmmmuno | ecan %

Orcioan

<q).
Moxer Takme okasathest, 4to o6 KOPHH KBAAPATHOrO YPABHCHWA PaBHLL
2
Mesay coboit [ec.rm (-’i) =ql.
Dapuyay (1) ocoBeimo YROGIO nNpUMEHATL B TOM CAYNae, KOraa
Pp—Leoe YeThoe 4ucao. -
Tpumep 1,

¥ —12x—28=0, anech p=—12; g=—28;
x=6+ V6 r28=6+ VY Gi=0+8;
x=048=14; x=6—8=—2
Mpumep 2. x*412x4-10=0;
x=—0% VH—=10=—06 V26
xy=—04 V26 =—09; xy=—06— VHBa—111.
Mpuwmep 3. *—2mx4-m? —n?=0;
z=m+ VP —(m—nf)=m+ Vni=mdn;
3 xy=m-n; xg=m—Ii.
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e oTpHua-

3ameganune B npuvepe 2 ofia ko H!I—Jll!ﬂc::m'::ﬂ“my_

AbHble yicAa, Ho mppaunonaenme (111, 27). Ksagp Ehe e gty Ll
il;'wumeca NpH PEICHHH KBSADATHKIX YypaBHeHil, Hsﬁnunm-

Obi0 BhMECAennA (oM. 11, 44) wan naxogwts no T ediemR OpHRES
i Korga p me apasetes uenbiM wetwsiM gmciom, NpH fms gl el
AEHHOTO KBAAPATHOTO YPABHEHMA NPelNOYTHTELHO nel';ﬂas I (o Hie,
nipusesennioll Gonee ofited dopmysofi (3), nonaras B #

HME s
"y l-ﬁ:np)ilnenelmoe noaHoe KBN{PHTHDE Ypaoueuie

axt by qc—q @

MOMHO pewates no dopuye

@)

-
Oua noayusaerca n{a2 dopmy.a (1) noeae toro, kak oGe wactil HEmp
BEIEHHOID BHEHHA (2) Mi paspequy Ha a.
np...ffp 4. B —Tetr 4=y
(a=3, bz-_.?l c=4).

x=12Viioias TLVT
=T ogg———=lt ¥l

5 :
T+1 4 A
= r—— H=l-l_y
Npumep 5. 441220
=1, b=7, ooy,
x_-?:!:l’w—d-lzl
R e =—3 n=—=
Npuuep 6. O.G‘u:=+3‘gx__'ﬂ.4=0_
2-0.60 '
=3.245.5
S xR

Xy 12:__%:‘,.? =T

B npumepe 6, wak ABETOyer 113 G B e i
INERTY RpeAnonaraioTen npuUmmmﬂl:flﬂ::ls:"l).ﬁon (?1 H:r:;?xn]ueﬁc'fm“?' 5
YKkasunaemsie (opuyaoit, PE"W'-‘HMET“ ienami, [lo Y LemibN Cno-
COGOM, HINOMCHIEIM B I, 33 4. nx‘:;'tho.'nlnn :;,:ﬁa g
caysae

]
YUeCTs, uTo, cornacho nNpapinay i arnatias
U PEIVILTATE MONNO Inhiers 1o, Dﬁ-flmuem::;: B yiasaiiix nsgﬂ"‘? ﬂc_
© siaaugie Wi

4 Abe g,
THM, YTO Hamwu pnasl':lb‘raru By n o aTiioN:
e oamavaer, ure, noactapyg X B e OUHoeTY no 0,1, lic ﬁ“‘:imﬁl it
HOAYHIM UiCA0, PaBNoe 1y Hoery, MICTL Aanyoro ypan HIONCTABID
B ARBYIO HacTh, Hanpwmep, 3iayeyy ‘s b10 10 0,1, Hanparis,

0,60-1,90 1 3o ,gf;‘g’ MU noAayuRL:
Ho econ anauenne x VB, g0 s = —0,2, s
0.50-2.U=.1.3‘3'2‘ " BIaT, x=2,0, 10 nOAY

Takum obpazom, npn x=19 Sy

+9 2ey "84 x04,
SIS YNE IIONOMITICARKR. Bhiawiir: ong pﬁau'"“ OTpiuaresna; NP1
8

=20

10 3ua-
38 Hymo ppr KaKOM-TO 3HA-
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nenni x, Jgemames mexway 1,9 n 2,0. Caegoparensno, Oepa x= 1,9, un
ownGaemes we Gonbiue uem na 0,1. Bro u umeeTcs B BHAY, KOTAA ToBo-
paT, uto Kopews pasen 1,9 ¢ tounocrwio ao 0,1.

Ecan b—uernoe uicno, To ymnoGnee npenctasuts obutyio dopamyay
B Bije

Mpumep 7. 3x‘—ll«tx—80=ﬂ;

x ] =

_12VTiese0 7 VIEs_T417,
a 3 L!
10
X =8 Xy=—-.
Stoit we qopuyaoii ynoSuo noawsoparhes, Korga xosddmmnentu a,
b, e— Gyxsensinie BEIpaMeHn.
I_'lpu Mep 8. ax*—2(atb) x4 4b=0;
yatbit Vlaa+b|'--|nb=a+b £ Va'-2ab+b®  ath tgu-h: ;
a

xn=2; x,=2% .

§ 30. CeoilcToa kopuedl KmagpaTioro ypasuenus
Dopuyna
__—b+Vii—dae
% 2

NOKAILIDACT, YTO Npn pewenin KpagpatHore ypasuennsn ax®-4bxf-c=0
MoryT nq::':lcraau'rbcn CACAYIOUE TPH CAyHan:

1) b*—dac > 0; Torpa apa kopun ypasuenns AeficTaHTeLNL W pas-
MitHLL Mexay coboit,

2) b*—dac=0; Torpa gsa kopus ypasuemist ZefCTBHTENbIE H PABIL

hiem.uy cofioft ( o6a pasus _7}";

3) b*—dac < 0; Torfa o6a KOpHA YPABHEHIA MHIMET.

Bupaikenne b*—4ac, neanuing KoTOPOro NoapoAfeT PasmitinTL oA
H3 5THX Tpex- cAyuaen oT LpYrux, nalmpaercs HLCK pUMILHARMON (o nepe-
BOAC HA PYCCKuil AIBIK €ANCKPHMIIIANTS — ¢ pa3MUAIONLHTs).

O 3naxax kopueii B TOM eayuae, Korga oun AeficTRITeABNE (T. €. KOM
b*—dac = 0) aymwe seero cyfinin Ha ociopaliil CAEAYIOWEro CBOACTBA
Kopuedt (Teopesa Buera). ;

Cymsa xopued npusedennoeo xsadpammozo ypasHenus

xt-pr-+g=0
paska Koxpiutuenmy npu newssccrinon a nepaod CMENENN, BIAMYM ¢ 00+
PAMNbIAL IHOKOM, M. 8.
Hntrf=—n
npotsecienye xe Kopred pasno coobodrOMY 4ACHY, M. €
XXg=4¢q.
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§ 31. Pasnomenne KBAJPATHOTO TPeXyicHaE HA MHOMNTEAN

Kpaaparnuit Tpexunen ax®--bx--c MONHO PaanoiKuTh Ha MHOMHTEN!
nepoofl crenenil cAeLylOIUM OOPE3OM: pewniM  KpaApaTHOE YDABHEHNE
ax*4-bx+c=0. Ecmi 5 1 ¥—KOPHI 3Toro ypapkeusi, To v -b¥ +
TFeo=a(r—x) (x—x)-

Mpumep 1. Pasnomuts Ha MHOMHTeAN (nepooit cTenen) TpexuaeH
2x2 +3I3J:—24, Pewaes ypasHenne 2x%-L [3x— 94—0, Haxof#M KOpHH:
Xy =- i %y=—8. Caeponaressno, 2¢? 4 [3y-—24 =2 (x—%)(x+3)=
= (2x—3) (x| 8). -

Mpusep 2. Pamntownts ua  muommren: x2-La?  ypaoHenne
x40 =0 mueer MurMBE Kopun: X, = = 3. A V:Ei_ nosToMy
pasnomnTs 1% 4-a® na gelcTEITE BHEE Il]IDm!ﬂ\;ﬂnanpgoﬂ CcTeneHn Helb3il.
Ha muimbie muowurenn on pa3naraeres tak: x? -|-a’=(x+ ]f_-agl ®

X‘V (x-l} — %)= {x+ai)(x—al) (vepes ¢ oGo3nateHo MuHMOR HHCAO

§ 32. Vpasmennn mucmnx creneyeqi
b0
KBARDATHOrO ypagnenne o TE € OMOM

Hexoropue anreSpanueckie Ypanhey

peuwiiTs, coeas WX K Koanpatiomy. B R Bhicuny creneuell MOHNO

97 Bamuelmme cayyai.

Bbilte 2-4f crapepy, Toraa, NPHPAB:
ypasuenns. Haityeniue Kopun Oggﬂ:sﬂhﬂocr“ lyao, a;;“ge“ TID VGBS
fipwuep I B ar | KOPHRMN jicxopnoro ypaBHeHiA.
. Horounen xt - 5 4-6x? neryg s
Ix‘+5.:__+uﬁ], Pewaem ypansenie y2 -='Ea:’§,‘:§““" Ha "'"MllMI:cxl-l;:I
K=y “.lg:m:m ypgnuemm X +5‘+5=:|6m(;ﬁ£n pnBH:r’; ugpnﬂ
3 X 2= —2, ¥ymes3 . HaUHD .
x ='I'Y|’=D: y=—1 x¢=-f-3, : Kopiy Hexogporo ypasnenna CyTh
pitiiep 2. Pewims ypasnewss ya
l'jlepv::!ucan ero n e ¥I_g_g © =8
“I!m' ¥ _,3-= (x—2) (I‘+2.-:+4:., 'yl;a:‘;':iﬂilm Ha  muomnTea neg_)-bﬂ
ypanheiie x24 2x 440 pger Ry Hl|l!___x_—.2==o Aser B =2
Hrak, ypasnenne 13 —8 lmCeT oy Reficrg ! 3 p=—1—
meax. Mo cnona, 378, poye - UTeabluf kopenn W ABA M
eIty 2. eeT ewe Ama MumX (cp. py1  AHOTO AeficTnuTenBHORY W3-
» + ECAH ypaskeime Hneer BHA g y%n L 47, Npussep 3), :
: Kmlf':r'ﬁ'g' ;nu‘“ "‘I].Iil? "%‘(‘fl‘t‘numﬁfﬂ +e=( e1:n MoHHO CBECTI
M L x — 132 3G Mt '
(¥%)*— 13x2 4 36 =0, npeaer 1op napcPeNiican < .
BUA 20— 132 130 sa. Koire e:ﬂe ";“:J““!Ucc:? 5To ypautenne o B

=z, ¥ nPHMET

HEHR 91t 5t =4. Tlepnoe uype =% Zymsy oo PABHEHNE
F oot 1=4  p, epb ypas-

opHll Xp=2, Xy==2. Kopy eujaen Tencp
il : Kopi :‘"ﬂi!uuorap ¥ =g Xy =— i BTOPOC —

Taknm ofpazon mos 3
% o o p IIRHD. pettiry,
Mpy

o Pamy —3; —2
i BCkon e TCHHA CyTh: 3; That -
To HasweaoT Ousead !

ep 4. xi_ |Gy8 4"5.? i_-:‘trti"- YPauenye pga ax*+0x*

e A A ;
16674 64 =0, weoanu louge pll:oa:;“"ﬂnn o ypanuense B
BeCTige 43z, [ToAydaen
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{"nannenne 22— 162--64=0, mnmelomee Apa PaBHLIX KOPHA Z; =2Z,==8.
eutaen ypapueiye x3=8; noayuyaen (M. npiumep 2) %, =2; xy=—1+4
+ V—3; xp=—1— ¥ —3. Jpyrue Tpi HopHa B J;aHHOM cAyvae
(Tak KaK 2y =2,) paBlibl STHM TpeM.

§ 83. Cucrema ypamunenuifi propoii crenenn
€ ABYMA HEHIBECTHLIMK

HanGonee o6mmit ®up ypapmenns 2-fi cTenemn ¢ ABYMA HeiSpect-
HEMI €CTh

- ax? 4 bxy4-cy*4-dx--ey 4 f=0,

e a, b, ¢, d, e, [—nannste uNCAa HAN BLIPAMENA, CoNepIcALIie HIRECT-
e seandiiil. Ogno ypabnemne 2-i crenemn ¢ ABYMA HEH3DECTHBIMI
Ieer Gecuncsieliioe Muoikectso pewennft (ep. 111, 21).

Chcteny Asyx ypabHeHuii ¢ ABYMA HEH3IBECTHRIMIY, 13 KOTOPWX ONHO
kpappathoe, 8 Apyroe anuefinoe, Mommo pewmTs cnocofoM MOACTAHOBKH,
omcanneyt B 111, 22. Bupamenne' ogmoro HenspecTHoro uepes Jpyroe
Haxopnten u3 ypanuemust l-fi crenemn. [Togcrasus sto peipaiienie B
gpam:emne BTOPOIl CTeNeNN, NOAYYNM YPABHEHHE C© ONHNM HENIBECTHEIM.

ofilemM enyuae ono Gyger knagpatue (cu. npumep 1). Ho momer
ORA3ATHCA, NTO YAelbl BTOPOfl cTenenn paaFMMO YHHUTOMATCH, W TOrAa
Mul Gynen wMers ypapiesie nepnoil crenemn (oM. npisep 2).

[lpnsep 1. x*—3xy44y*—6x42y=0, x—2y=3.

Ha wsroporo ypapnenns waXonnm x=3-+2y. [logcrapansn sTO BEpa-
JCHIE B Nepuoe Ypanuelle, wMeeM:

(3-+29)*—3 (3--2¢) g+ dy* — 6 (3 2y) - 2 = 0.
Pewaen sto ypannenne:

9412y + 4y — 9y —Gy2 - 4y* — 18— 12y |2y =0;
2 —Ty—9=0;"
TV ]
Y= - :!]-a-'l' ] :
h=gi Y=—1

Hafigennue snanenna " =;.£' \ Jy=— | TOECTABARGM B BHpANEnNE
=32y nonywaen x; =12, y,=1.

Npumep 2. x2—p2=1: 4 y=2

Ha wroporo ypamsiemitn uaxomin y—2—x. Ilogerapans s1o BEpa-
Hee B nepuoe ypaniienue, noayuns 12— (2—x)*= 1. [Toce npuneiciis
TIONOGHEY WJCHOR WACHH BTOPON Crenely BIomMHO YHUITOHGIOTCS, I Mbl

noayusem —d-l-4x==1, orkyna .\:=—‘2—. Moactapana s70 anaueime B

Dupamenne §=2—x, naxogm yg%_

Creremy anyx KBoApaTHIX YPABHEHI C ABYMS HEHIBECTHLINE go{nj:::':
PelIATL TAK: €CA OO N3 ypannennil ne CONEPIKNT Haend a¥ i
uACHA cy?), TO MPUNEINEN CNOCOG NOKCTANDBII, BHPaKan M3 STOFO YPAR:
MEHHSL X (an y) wepea y (iwnn x); ecnn e oGa ypaenn m;l;mﬁ
unens suga ax® 0 cy®, To npeapapHTenBHO NpUMENEN enocol cao
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wnn Bwamrannn (111, 21), wro6i nosyumts ypasnenme, We cofepianies
yiena ax® pan cy®. Ilocne sroro nofbayemes cnocoGoM NOACTAHOBKH.

Mocne HCKNIOUEHHA NONYUALTCA YpaBHeHMe ¢ ogHHM HEH3BECTHHIM, HMEN-

tiee, Boofie roBopd, 4-10 crenenn. K xsagpariowy ypasHeHuio oHO C80-
AUTCA ANIIE B HCKJIOUATRABHEIX ciyuanx, wHo sTH caytas BCTPedaloTid
[LODOALHO HACTO TPH PElUeHin reomerpuyeciux 3ajay.
Mpumep 3
X x1+‘:§+2¥‘=?4, ?x=+2xy+y‘=?3-

O6a YpapHeHHT COABPHAT KAK ujenwy o X2 Takg W GaeHB C yz_ nom!‘ll"
CHAYanA MPHMCHIM CHOCOG CAOKEeHng iy phiuHTaniA, HTOGE MONYUHTH
ypapHenie, He COACPHALIEE, CKawem, y2; )

20425yt =T3 2| gyay 4 1 1468
e ek ki

3% 4 3ry =72.

Ha niocnegtiero YPasteutia Uaxomm supayeyge o yepes i

y=3-x
.

aenne TMOACTaBAReym g
o T ¢ e

. Y
SRS peteing
X

Aanuux ypasmeniil, HanpuMep

; =T4.
¥ npotueiii 0T

m At —y 5y
26— 4G, “Igli;’ 2%t = T4x%;
' X730 =

+576 0.
GUKDAAPATHOR ypag
onyunaock # e
8 =)’2' npHoOANM ErC K YRabieyy, z:f?&z[”. 32, npumep 3)- n“"‘"’:&“_ﬁ“
HAXOANM: S 5876 = 0. Pewan nocacaHee,
(1 e AL

=4-57
uhh! + Vi

3038 73155
2=y, ‘:";T‘--—-a-—z— [
1=9,
pelIeiie A3eT g g
Tlep ' Xy

= . o
il SHAUCHIR Xiy Xy, o e BTopoe Xg=3 xg=—3.

‘B
joutHe M SHAUCHIg . “haieye y o 24=X1 poayuaes
X

nMcTaBJI

cooTpeTeTBY
i g, O

i P SIS St

¢ }’cnc‘.\'ml " ",;'::.151- ourmec]ﬂg::"““ n:,m""“ Crenemy 4acTo MOHHO

Hony 4T 3} Hiigg, W peutenys, NOIBOAMIOUWNHE

by ==5.
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§ 34. O xomnacKcHeIX 4YHCALX

B consn ¢ passitem anreGpm (111, 2) norpeGoBanoch BBECTH, KpoMe
NPEIe HIDECTHBIX NOJOMHTEN5HBIX 1 OTPHUATENbHBIX HHCEJ, HiCAd HO-
Boro poja. OHM HASLIBAIOTC KOMMASKCHBIAL.

OMNAGKCHOE uHCAO WmeeT nua a--bi; apech a 1t b— JeiicTaiiTe b-
Hue ugcna, a [—umcno wosoro popa, HasslBacMoe Aol edunuyed.
eMumiies wnena (o wnx cm. 111, 28) cocTapAsIOT acTHl BUA KoMIJeKc-
HEX wncen (korpa a=0). C Lpyroit croponsi, o peficTauTeaLlWe (1. .
NONOMHTEABHBE | D‘l‘pl{uamﬂb“ug‘) YHCAa ABAAOTCA YACTHBIM BHAOM KOMIT-
ACKCHEIX uncen (kor) b=0).

Heficrairensusie wncna a nasopem aboyuccod KOMIUIGKCHOTO uncia

a-+bi; pelieTBiTeaniioe dieao b— opdunamorl KOMIIEKCHOO SHCaa a - bi,
cilnnnoc CBOMICEBO YNCHA § CocTOMT B TOM, WTO Mpou3BeAenne i-i papio

=l ne
' =1, . (1)

Hoaroe BPEMA He ymamanoce pafitn TaKne (QUINMECKHE BEAHUHMHL,
Ha] KOTODLMH MOMNO BunoausTh peficTsin, NOAUHHEHILE TEM Xe npa-
Ditiam, uto u peficTona HAJL KoMDJCKCHLIMIL dHcAaMil —B MACTHOCTH npa-
bitny (1). Orciona uwassanms: aMHHMAR> eAINNALE, MHIMOEY WICAO 0 T, 0.

ltacTonumee ppema hasecten  peswil psif, TAKHX puINTECK N Dediun,
! KoMmaekcnwe umesa wmpoxo npivensioTcn He TOABKO B MATeMaTiike,
O Takme @ uanre n TeXiKe (Teops ynpyrocri, BAEKTPOTEXMitka,
23posmnanika n gp.).

n Hinke (§ 40) pario TEOMETpIYeCKoe HCTOAKOBaH
.,,r:“? apurenio (8§ 36—39) yerawannusatorca

W, NpH STOM OCTaBAsieTcs B cTopone BONpo
Pusnveckom cubicae uncaa |, notomy yro B pasupx o
ITOT CMLICA pasniven,

Tpapino kanporo feficrann nap kownaeKcHBMI SHCAANI BLBOAuUTCA
:;:“:npwmuuu 5700 jeiternin. Ho onpereaeitits Jg:fl'foﬂs':l“:f‘: Kowne

HEIMH HUCAMH He niisg 5 BOABHO, 8
PacieTow, urdGu onm Corﬂ:t:::::;::bnzm:l; atnawi feficTsitil Nax peuect-
BENMLIMI dpcaamn {cp. 11 20). Bens KOMMIEKCHEE YiCad AOMKHE pac-
CHUTRHBATLCR e b OTPLInE o7 neficrpiTennlblX, A COBMECTHO C HIMH,

jie KOMOMEKCHBIX uHcest.
npapitaa AeficTeidi  nag
C 0 TCOMETPHUECKOM WK
GAACTAX NayKn

wicaax
§ 35. Ocuobimie coraauennn o KOMBACKEHEE
B Bine a4-0.7
L. Ilefictautensioe uieno o sanmcwpaercs TAKHE 1

(nan a—0.q)
i v HTO 3ANHCH 3.
Mpumeps. Sannes 3400 oﬁo!li;:;lilllcl' l‘O 1'“:':3“5“ 35
Sanuch —24-0- oanauaer —9, Janscs ;"___J.‘i_{_oq o Fl

o 1 B 0060l apidye-
Samelmlé ne. Ananormumo mu noctynac L Samies O ro, e,
THER: 3anuc, T oGozuauaer To e, uTo 3 e 2
§T0 2, ut T. n. eTesl LHNCTO  MILIMLIN.

2, Komnsaexcuoe wncao prga Q-4 bi paanBa
3amice bi ofoauanaer 1o me, wro 0--bi. Pl CHNTAOTER PaBHBM,
3. Jloa womnaekcuwy unena a--bi, @ 4 w OPRMIATH, T. €. eca
CCAN Y HUX COOTBETCTBENHO papnii AGCII!
G=aqa’, b=>". B npotumiom cayyae komndAcK

'Ih:,“uc yucaa le paghu, o
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onpeneacHine noACKaIuBaeTCR caeaywouwm coofpamennem. Ecan Ou Morao
CyleCTBOBATh, CKames, Takoe papencteo: 2--5i=84-2i, T0 no npasu-
Jam aareGps Mul umenn Obl §=2, Torja Kak § we mo/mKNO GuMTH meiict-
PRTEALHWM YHCNOM. v

3amevanne. Mu cuie He onpefeannn, Y76 TAKOE CAOMKERHe
womnaekcusx uncen. [MosTomy, cTporo romops, MW elle He B npage yT-
pepueaats, uto uneno 2-4-5i ectw cymma uwncen 2w 5i, Tounee Guno Gut
CKA3aTh, 9TO Y WAC €CTh mapa dedcmaumersunx wiucea: 2 (aGenwcea) u
5 (opanmaTa); STH uBcAa NOPOMAIIOT WHCAO NOEOTC PORA, Yedoswo obo-
anavaesoe 21 5i.

§ 36. Caomemie KOMNACKCHBIX 4icen

A Onpenenenne. Cymmﬁ KOMIJACKCHLIX uncen a--bf w a'-b'f
HAILIBAIOT Kommaekchoe wncao (a--a’)-f (b 0")i.

10 onpegenciie NOACKA3LIDACTCH NpapnaaMp AefcTBil ¢ oGLIMHLMIL
MHOIOMACHAME,

Dpumep 1. (—345i)+(4—8i)=1—3i.

Mpumep 2. (240i)+(7+0)=9+40i, Tag kax (I, 35) 3anuce
2--0i oamauwacr To me, wro 2, M T. f., TO BRNOJHEHHOE JRellcTame co-
raacyercst ¢ ofuuuoll apudmernrofl (24-7=9).

T. e (I11,35) 2{4-5i=7i.

pumep 3. (0--20) - (045i) =0T
Mpumep 4. (—2+4-3i) 4 (—2—3)=—4.
B npmvepe 4 cymma jpyX xoMnjAeKcHX unces papnua felieranrent-
nomy uneny. [oa xomnaercuux wueaa a--bi 0 a—bi nasuBalTen co-
npreninAil, Cymia conpaicenibix  KOMRAEKCHMX 4UCeA pacha dedcntou-
meibnoay dueay 2ol).
3amewanmne Teneps, Korga fciicTone cANKEHNA ONpelencio, Mu
nMeeM NpaBo PaccMaTpUBATL KoMnaercuoe uneao a--bi KAk cysmy uncen
a u b, Tag, uncno 2 (kovopoe Mul yeAobno sannckiBaem 2-4-0i) n uncno
5i (xovopoe coraaciio 111, 35 oanauaer To e uncao, wro 0-+6i) B cyme
AT (corpacuo onpefenenio) wieao 2 5i.

§ 37. Bruntanne KoMnACKCWMX wicen

Onpeacacnne. Pasnoctuio KoMnmeKcHsix ynces a--bi (yaenn-
mc{m—f}l‘b“ :‘—[— b'i (urmiTaenmoe) HAILDAETCH KOMIJEKCHOE WHCRO (@ —
—a')-(b—b") 1. c

lll pumep 1. (—54-20)—(3—5) = —84-Ti,

Mpumep 2, (34-20)—(—3-+20)=6-+0i=6.

Npumep 3. (3—40)— (34 4)=—8i,

Samevanne, Buuntamie woMniekciux Hcea MOMHO ONpeneNTs
TAK ke, Kak jeiicroie, npornpononoiioe caomenino, Huemo smp nmen
TAKOE KOMIACKCHOC MICA0 X-- i (pasnocth), MTOGH (- yi) -+ (a’ - b'f) =
== d-|-bi. Cornacno onpeneaeiio § 36 nmees:

(x-fa’) 4 (y4b')i=a--bi.
Cornaciio yes0Biio PaceHeTda KOMIJICKCHWX WMHCEA (§ 35)
x4-a'=n, y4b'=>b.
Ha stux ypasuennit maxoany v=a—a', y=>b—b'".

1) Ho ecyuma Anyx e

X KoM wHERR TONE MOmET
ACTCTHRTCN LUK HHCHOM; uanpu'u.\_-], (3450404 ~6i)=T, HEeT Ourn
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§ 38. Ymuomenne KOMOACKCHLIX WHCen

Onpefenenite  yMHOMEHHA KOMIVIEKCHBIX  HHCEJ  YCTaHADMIBACTCR
€ Takum pacueros, 4ToGh 1) wncaa a--bi n a’--0'f momHO G0 mepe-
MHONaTh, KaK anrefpandeckne AByusens, H 4ToOst 2) uncso § o6nafao
caofictpom i =—1. B cuny tpeGopanun 1) nponasepenne (a - bi) (a’ - 0'i)
Ronskno pasisatees aa’ -+ (ab’+-ba') i--UB'I%, a b cnay TpeGopanus 2) 310
Bupamenite JOMUKHO paBHATLER (aa”—bb’) -+ (ab’ --ba’) i. B coorsercTRil
C STHM ycTaHapAHBaeTCH CACAYIOllee onpefenciie.

Onpepenenne [lpoussepennes womnnexcuwix wmcen a--bi n
a'Lb'i jaswipaeTcs KOMIVIGKCHOE HHC/O

(aa’ —bb") - (ab" 4-ba') L. (n

3ameuanne 1. Papenctso i*=—l pgo ycramossennn npasiaa
YMHOMEHHA KOMINEKCHWX WHCEA HOCHAO Xapaxrtep TpeGopanus. Tleneps
OHo pwrekaeT M3 onpeienenws. Beps sanmew i%, 7. e. f.i, papmosnauna
(111, 35) sanucu (O~ 1-8)(04-1-4). 3pec a=0, b=1, a’'=0, &' =1.
Haeen 1a’—bb’=—l. ab’+ba' =0, TaK wro nponssegenne ecth —1 - 0F,
T. e —I. .

3ameuanue 2. Ha npaktixe mer mymawm noasaopatsen (opmy-
Aofi (1), Mokuo nepemuoMuTL AdHHME WNCHE, KAK AByusenul, a4 3aTeM

nosomuth (*=—I1.
Mpumep L (1—20) (342 =3—06/4-21— 43 =36/ 2i -4 =

n p-lulcp 2. (a--bi) (a—bi)y=a®4- b2,
Tpivep 2 NOKAILBICT, UTO NPOUIBLIEHUE CORPANCEHNBIE NOMMAENE
uucex ecmp deder 02 1t np it noa bhoe 4ucio 1), e

§ 89, Jleaenne komnaexcHmyx wncea

B cootsercrBui C ONpeReleNNEM fenenun pefleTmmtensmmx  MHCEN
YCTaMARIHBACTCA CACLYIOUCe onpeaenenue.

Ounpepenecnne. Pasesnts komnrexcio
Ha KOMIJCKCHOE YHCAo ﬂ'ﬁ—l—b i (nenwrens) —ay
x-+yi (nactoe), KoTOPOE, GYAYUN YMIOKEHNLM HA AeAHTeAL, TACT E MO

Ecail jeautean He Pasen uymo, 1o aenenne weerga nl:gfkmaujfm 1 a-
CTHoe eAUNCTDRINO (IOKAIATEALCTHO CM. B amewauun 2), Ha npakrue
yacToe ymofiee HCETO HAXOAMTL CACAYIOULHM oGpagos.

Mpumep 1. I;Eal::‘-u uactoe (7—4i): (34 2i).

3anucan Apodb ;. PACUMIPAEN ee Wa wueao 3
¢ 3420 (cp. 111,38, npumep 1). Toayuaen:

8-20) _ 13-26¢

e

Mpusep | npeasaytiero naparpala paer nponepky.

e HHMEND a - bi (geammor)
A9NT MafiTn Takoe MHEAO

—2i, conpamennoe

-245i (=245 (=344i) —p4q-
Mpusep e T e o v i '.,5”‘ 0,56—0,921.

e
e Reamiremuinan Nz TOMIAEKE

b Ln“““m’"u“ NOAGKENTEABIM MUCAOM, HANPHsep 55‘15‘;'5?‘5"-'5‘3"-527-."{'5?

§.30, cancts 0 e as qu e 1 EYMMA B nponanesenie anyx oMnASKCULE

Wucea ABARKTCR AefCTENTEALULMI YNCAAMI, TO STy KOMBAEKENWE Hicaa Henpe-

HEnng KOHIIHMGIIIIM:.

M—_
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HNpumep 3 "‘E:'f:’: =—-3. 3gece npome mcero coxpamus na
(—247i). :
[octynan, ®kax B npumepax | u 2, nafinem ofmyio dopmyny:
(a-bi):(a’ -bti) =05 2EE | amobay (1
at bt gt b

Ytk NOKA3aTh, 4TO MpaBad HacTh (1) AefiCTBHTELHO AB/IAETCA YACTHEIM,
JHOCTATOUHO YMHOMHTD e Ha a’ 4-b'i. IToayunm a--bi.

3ameuanne 1. Dopmyay (1) momno Gwao Gul NPHHATH 38 onpe-
menenme penenus (cp. onpegenenns § 36 n 37).

Jamenanne 2. Qopuyay (1) momHO BHBECTH ellle cAEMYIOULIM
obpasom. Cornaciio onpeaeeniio ssi AoMHu iMeTh: (a4 b'i) (¥--wi) =
=a--bl. 3uaunt (§35), nonmHL YIOBNETBOPATLCH CAEAYIOUlHE AB& Ypan-
HEHHA:

rz"x—b’y=n-; b'x4a'y=>b. 2)
3Ta cucTeMa HMEET EUUHCTREHHOS pelleHne:
Lo 0E'HBY | ab-bla
a"-o- ot : _a"+ b"'

vemn 24— 2 (111,23, 7. e ecnm a”-Fb" £ 0.

Ocraetest paceyorpers cayaafi a'* 4 0™ = 0. On BoamosKeH AHUIb TOTAD
(wncnd a’ u b peferentenshul!), worfa a'=0 u b'=0, 1. e Korma pe-
autent a'-=bf panen wymo. Ecam npn sToM W Aennmoe a--bi pasio
uwymo, To wacthoe neonpepenemuo (11,23, n. 2). Ecan we genumoc he
PABHD HYJMO, TO YACTHOE Me cyliecTyer (FOBOPAT, YTO OHO pasuo Gecko-
wemoety) (ep. 11,23, n. 3).

§ 40. Teomerpuyeckoe HIOBPAMENHE KOMIAEKCHLIR MiCen

- HeflicTonTeAskKe WicAa MOMHO HIOOPA3NTE TouKamH npaMoil aummm,
KBK MOK33aHO HA pwC. 2, rne Touka A ugoﬁpa:“ae: yueao 4, a TOUKa B—
uncho—5. 3T me uueaa momno nsofpamars Tawwe orpeakamn OA, OB,
YUNTHIBAA HE TONBKO WX RANNY, HO I Hanpapaewie.

g - .2 M

B S R e s H e T R
Pue. 2.

4
4

Kampan vouka M euncnoeofl mpamoils naoGpaikaer hexoropoe aefict-
BHTEALIOE WHCA0 (pauucnanuhoe, ecin orpesok OM Consmepum c eami-
ueil panie, W Nppauronabhoe, ecan necouamepns). Takum ofipasom, na
HHEAOBOIT NPAMOI HE OCTAETCH MECTa NN KOMNACKCHBIX umcen.

Ho xounzekcHme uncaa MomHo n3oGpusiTh Ha «4HeAoBol NJI0CKOCTIS.
Ilan storo su BHGNPACM HA NAOCKOCTI NPSMOYTONLHYIO CHCTEMY KOOPAN-
nar (VI,6) ¢ onnnm 1 Tem e macwraGoM ma oGenx ocax (pue. 3). Kom-
nAaeKchoe uncao a-f-bi wmm usobpaxaem Toukoft M, y Kotopoil aficmucea x

(na pue. 3 x=0P = QM) papna sGcuncce a Komnaekcnoro MHCad, a oOp-
aunara g (O0Q = PAM) pasna opaunate b Komnaexchoro HHcaa.



§41. MOOAYNb H APT¥YMEHT KOMINEKCHOTO HHCAA 157

Mpumeps. Ha puc. 4 Touka A ¢ aGeumccoll x=3 u opannatoi
=5 HsoGpamacr Komn/ekcHoe uHcno 3--5i. Touka B Haok AHAET KOM-
faekciioe uueno — 2+ 6i; Touka C— womnaekchoe wicao —6—24; Touka

— KoMnaekchoe uneao 2—6i. ‘

Heficronrensnsie_ uncna (b komnnexcHof dopme onn nyeloT nuaa+-0i)
U300pansalor Toukamn ocn X, a uucro mmmmle (suaa 0-bi)—TouKan
oo ¥, ez

Mpumepw. Touka K pa pue. 4 naoGpaiaer AeiicTNTEAbHOR YHCAD
6 (umn, wro 1o e, KommaeKkcHoe wCHO 64 0{), TouKa L—4NCcTO MillinMoe
{0 3¢ (1. e. 0+4-3i); Touka N —uncto aummoe ancao—4i (v e 0—di),

2430 KoopanHaT O 1306 ¥
Pantaer wicio 0 (. e. 04- 8 \
+0:}¢0 T %1 Ll
NPAAEHIEE  KOMI- \ 4
MIBKCHLE wueaa naoGpana- w4
0Te8  napoit Touex, cum- ) i
-i = \ Al
1 T
? /
TN
&
mv—
D)
Pue. 3. Puc. 4.

v
METPUMILX  omnocHTeabHO ock abeunce; tak, oK C M C" va pue, 4
raucam'r conpAieHitie yncia —G—2i g —6-+20 :
omnaeKCible WHCAR MOMNO n3oGpamars TalKe -OTpEIKANI (edéicto-
PAMIN), HaunHAIOMUMICE B Touke O 3 oxapanpalOUINICH B mi""é‘?“‘m_}"ﬂ-
TOuKe uucaouoli TLI0CKoCTH, Tax, Kown.ekcHoe uiea0 — 2+ O'Bf"of“”u
M39Gpasut, pe Toabko TouKoll B (puc. 4), no Tawue pEKTOPOM v Hom-
fAtKcHoe uieno —6— 24 naobpaaercs nexTOpOM "L s
ameuanne [asan Kakomy-auo orpesky Hai nlcliondlm:m ﬁ:ﬂ."
po! Tojuepkitpach, 410  cyliecrnemiioe guagenie M He To:ghl'\llin e
0 It hanpagaenue oTpeaka. Ilea sexropa cunratoTcs oHHAK o (pan-
HbIMH) Toanko B TOM Cayune, Korga o maeloT OANNAKOBYIO ATHIY I Oty
W10 e nanpasnene.

i
§ 41. Mosyan w aprymenr womnaexcnoro e

0, Hasubae
Ianna vextopa, H30GPaNcalouero kommnexchoe 4HCAG Teq

y
MOdyaes STOTO KOMIACKCHOO ‘ieaa. Moayab peaKrore “;': ",:Le:ﬁﬁg:n:rlg;
€3, He pasnoro HYAIO, eCTh ONOMKITeLIDe MICNO- "Mf‘ r. M3 uepresg
hena g4-bi 0GOINAMACTCR |a-f-bi |, a jaxme OYKBOI
{pmc. 5) smpuo, wTO
. —— 1)
r=|a+bi|= Y@ aGCOMOTIEN Sifa e,
Moy peiieTanTeabioro uncaa connagaet € 10 Z b0 uMeIoT oqug
e, Conpaikeniule KoMnaekcue wueng a--0i 0 @
TOT e MOZY /b,
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Mpumepu, 1. Moayab ‘xounaexchoro uncaa 3--5i (r, e. gansa
Bexropa OA, puc. 4) pasen }/3°15° = J/34 =~ 5,83.

2[4 |=VIEFE=)2= 14l

3. |[—3+44i|=b.

4. Monyaw wunmcng —7 (1. e. —T7--0i) ects manma pexropa QM
(puc. 4). 31a pnnHa BHPAKAETCH NOJOMIITEIBHLIM WHCAOM T, T, &

|=T4+0i | = V=D 0 =T.

5. Momynb umeaa —4i (aauma wextopa ON, puc. 4) pasen 4.

6, Mogyas wncaa —6—20 (aauma sexropa OC, puc. 4) pasen
V40 ~ 6,32. Mogyas snena —6--2i (zamna pektopa OC', puc. 4) Takme
pasen V740,

Yron ¢ memay nonomnTesbHLIM HATIPABAGHWEM oCH afcumcc H ECK-
TopoM OM, n3clpamaiomiy KoMnaekcHoe uicao a-+bi, Hasusaercs ap-
2yAeNmoM KoMnaekcHoro uneaa a-+bi. Ha pnc. 6 pexrop OM usoGpa-
WACT KoMMAekchoe wyhcno —3—3i, Yron XOM napanerca aprysentod

SO0 KOMILACKCHOTD HiCAd. v
@ |
N0 X |
FA
) |
Pue. 5. Puc. 6.

Kanoe e pannoe nymo kounsexcroe wicio 1) meer Gecicseitioe
MHOHCCTRO  APrYMEnTOR, OTANMAOWIAXCA APYr O APyra Ha uedoc wHCAO

noJiitx ofopotos (r. e. na 360° k, rae h—moGoe weaoce wieao). Taw, ap-
FyMeiTaMit Kosnaekcnoro uncda —3—38i smasmioren see yras nuga 225°%
+ 360% k, manpumep 225° 4 360°=585°, 295°— 3G0° —— 135°

Aprymenr (P CBA3AN C KOOPAMBATAMH KOMMJCKCHOrO yicaa a-f-0i cae-
Ayouyni dopuynamn (e puc. 5

tgg=--, @ cosg= @ sing= ()

Vatsit Vaizhi
QOpirako 1w oana 13 Hux p OTASABNOCT HE NO3DOARET HANTH ApPrysenT no
abcuicee I opamiate (ca. npumept),

Mpuwmep 1. Hafitn apryment xomnsescroro wieaa —8—3i
Mo dopuyie (2) lgg=23=1. Srony ycrosmio YAOBACTBOPRIOT

Kak yroa 45°, Tak u yroa 225°, Ho yron 45° we seqsemics aprysentod
unead —3—30 (pue. G). NMpaswavnwii oteer Gyaer = 225° (nan— 135°,

iwan 585% 4 T. 4.). S10T PeayabTaT mOAYWNTCH, ecaH YHECTH, ¥TO alciucca

1) Man wwena 0 aprysenr ocraerca
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1 OpAfiaTa NAHHOTO KOMNAGKCHOFO YHCA OTPHUATENBHEL. SHaunT, Touka M
ARHHT 0 TpeTbell HeTEpTH. m

Lpyroit cnoco6. [lo dopuyne (3) naxomm cos g =%. Dop-
Myaa (4) nokaswpaeT, wro sing Tome oTpumarenen. 3HAWHT, yroa @
607 k.

TPURAAMCHCHT TPeTheil YeTnepTs, Tak 4To @p=225° 4 360°

ﬂplmep&ﬂ. Haiitu apryment xomnaercuoro uncaa —2-6i. Ha-
Aoaum lgq;=:-2_=—3. Tak kak acuncea OTpHILaTeNbHA, 8 OPAMNATA
Tosio#NTENbIa, TO yroa  po Bropoii uerseprit. C nomombio TaGan Ha-
f_ﬂ-l;l(_:GTm 180° —72°= 108°. Cum. puc. 4, rae 10uka B n3oOpamaer
Haumenswee no aGecomotnoil peamwmine suasenne aprymetita nassi-
BACTCA zaganeem. Tak, pnm womnaekcuwx uwcen —3—3f, 2, —5{ raap-
HEE 3uauennn aprymenta pasnwm — 1359, --90%, —90°,

Apryment n.eflcrmne:rhlmro NOAOMKHTENALHOrO YHCAA HMEeT [JapHoe
anavenie 0% aan OTPHUATEALHBIX WHCEN [AADHMM 3HAYCNIEM aprymeita
npunato cunrarn 1807 (a ne — 180°).

¥ CONPSMERNLIX KOMIIEKCHBIX YHCEA FAABHBEE SHavueHin AprymenTa
HMEIOT ot # Te e aGCOMOTHLIE SHAYEHIS, HO NPOTHBONOAOMHKE SHAKN.
“ak. Ii;:ﬁ&:nnue suavenus aprysenta unces —34-3iu —3—3( papmw 135

§ 42, Tpurowomerpuveckan (opma KOMIAEKCHOrO “HCAD

AGcumcea @ w opaunata b KomnJekchoro uncaa a--bi BEIPAHAIDTCA

tiepes moaydis rou aprymeut o (cm. puc. 5) gopmynamu
a=rcosq; b=rsing

[Mostomy ncmkoe  woMpJEKCHO2 WMHCAD  MOMKIO NPEACTaBNTE ©  Biae
7 (cos qi==1 sin q), rae r=0.

310 BLIpANEHHE HAIKBACTCA HOPMAALHOA mpuzonosempusecrod dop-
Mo WAM, Kopoue, TpuUronoserpiueckorl opumolt KOMIMIEKCHOro HHCAd.

Mpuomep 1. NMpegerapnts KOMINEKCHOE MICAD —3—3i B nopmaib-

noil Tpironoserpiueckoit hopme. Humeen (111LA1):
r= V{3 =3¢ =3 V2

CreaosaTeasno,
—3—3i=3 J 2 (cos (— 135°) i sin (— 135%)

i
—3—3i=3 V2 (cos 225°4{ sin 225°)

"™ [Ell‘p pumep 2. Jlag KOMOAEKCHOTO HHCTA — 246 mmeen
r= VY =2P 6= J10
2) p= 1087, Crepopate Lo, HOPMEALHEH TPHroHOMET-

n (111,41, npusep
ptecKas popua

yicaa —2 4 6 ects

/710 (cos 108° i sin 108%).
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Npumep 3. Hopmaswnas tpuronomerpuueckas dopma umcaa 3 ects
3 (cos 0°i sin 0°) nan, B obwmem BHae, .

3 (cos 360° ki sin 360° k).

ﬂ.plruep 4. Hoi:ma.'n.nan TpurosomeTprueckan Qopma umcna —3
ectb 3 (cos 180°-i sin 180°%) nau

3[cos (180°4-360° k) + i sin (180° 360° &)).

NMpuwmep 5 Hopmanbwas TpurowbMerpuyeckan (opma MHHMOI en-

HHllk i ectb cos 90°+i sin 90° man
cos (90° 4 360° k) +-i sin (90° - 360° k).
3necs r=1. i

Mp nstegg 6. Hopmansmanm TpuronoMerpiueckas gopma unena — 1

ects cos (— 90°) -1 sin (— S0F) man
€08 (— 90° - 360° k) 41 sin (— 90°-360° k).
3peck r=1.

B npotusononomuocts Tpuronomerpuyeckoit dopme Bpanente BHAZ
a<-bl nasuBaercn aszefpauvecxod wan xoopdumammuod dopmoit KomnAEKc-
HOTO YHC.AA,

Mpumep 7. Komnaexcuoe uncao 2 [cos (—40%) i sin (—40°%)] npea-
CTaBHTE B anrefpanyeckoll gopme.

3pech r=2, g=—40° Tlo gopuysan (3), (4) npegunyumero napa-

a=rcos p=2 cos (—40°) ~ 2.0,766 = 1,532,
b=rsin g=2 sin (—40°) =~ 2-(—0,643) =— 1,286.

IAnrpﬁpamecuan ¢opma panmoro uicna ects (mpuGansenso) 1,632 —
Tpnme p B. MpeacTanuts n anreGpanueckoil ropye uieao 3 (cos 270°+-
-+ I 8in 270°). Tax kak cos270°=0; sin270°=—1, TO RaHHOE HMHCAO
pasuo — 3i.

Mpumep 9. Ecan 7 (cos p-isinq) ecTb ofHO H3 CONPAKEHHLIX
KOMIJEKCHEX 4iCe, TO APYTOE MOXHO NPeiCcTasuTh B bige r [cos (—)+
+1isin(—g)] wan B uge r(cos p—i sin q); Bnpoues, mocieANee BLpa-
MEHie yike He Oyaer wopmansoii gopmoil.,

§ 43. Teomerpuuecknil cumch cAOMENNA 1 BHYRTANNA
KOMIJAEKCHBIX HHCeN

Nyems sextopet OM u OM' (pue. 7) H300paKaloT KoMNAeHcHbe -
efa z=x+yin 2'=x"+y'i, U3 Toukn M nposegem sextop MK pas.
nuli OM' (v e. mveownii Ty e gy 1 To ae nanpapneiie, uto OM';
cm. § 40, sameuanne). Torga gertop OK n3oGpamaer cyMMy AAHHEIX KOM-
IAEKCHMX YHeen b),

ﬂocfpucu{run YRa3anuum o6pasom wexrop OK HaswiBaeTca eeosenpu-
4ECKOIl CYNMON (WM, KOpowe, cymmofi) sextopor OM n OM’ (nassaiue
#CYMMar RPOHCTERAET W3 TOro, 4To COBEpLIEHHD TAKHM e ofpasoM eckiaa-

) Meflcrontentho, Tpeyrossunskn OM'L w MAKN pswnw, Swaunr, x'=0L=
I=.‘!:NRF-J\{‘R.' ‘r}’._-LM% NI, C.n?maxlz.'.wu, wbeunces UR=0P+ PR=X+x'; opai=
i@ =Pt
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§43. TEOCMETPHYECKHA CMBIC/ CJAOKEHHA Il BRIMHUTAHHA |61

AEIBAINTCAD CKOPOCTH JABNAYURHXCA TEJ, CHABL, NPIJCHKENIEIE K ognoii Touke,
W Muorde Apyrie QUINUECKNE BN,

Hrak, cyama doyx womnaescupx wuced npedcmasisemcs cysmod aes-
mopos, uIGRANCAOW(IY omdedsMse caazaeme,

Manna cropons OK tpeyronsuika OMK mensiie cymmst i Goabiie
pasuocti pmiw OM n MK. [Tostomy

Nzl—lz' || =|z42' | <]z |+]2].

P.’menrrao HMEET MecTO TOALKO B TeX cAyu€asy, Korja BexTOph! oM
n OM' wmeior OAHHAKOBLI e {pm_:‘ 8) nan NPOTHBOIOAIKIEE nanpasaenn

Puc. 8. Pue. 9.

(phc. 9). B nepmom caywae |OM|+|OM’|=]0K], T e 2tz e
=|z|+|2'|. Bo sropom caywae |z-4z' |= z|—_l[!'|[-
pumep 1. Nycmw z2=44-3i: 2'=5112. Torsa
|2]=V#+F=5 |2 |=yFFI12=13 z4z'=9-+15
|22 |= YO 15 = /306,
Hneem 13—5 < /306 < 1345, 1. e. 8 < /306 < 18.

Mpumep 2. Mycts z=4--3i; 2’ =8 6i. St KoumAEKCHEE WICAT
HNEIOT ONNH 1 TOT e apryment (36°62), T. e. cooTaercTRylOULIE BEKTOPE!
HMEIOT GQUHAKONLIE HAanpanjdenus. 3aech

l2|=5; |2"|=10; z42'=12}9;
lz4-2'|= Y TZ 19 =15
Hsces 10—B5 < 15 1015,

Mpumep 3. MNyers 2=8—6i; 2'=— 12 i
WHeaa HIOGPAMKAIOTCH BEKTOPAMI,  HMCIOULIMIE NPOTHBONONOHKIEIC uanp
senns (nx @aprymentst pasnem 323°08° u 143°08°). 3aect

l2]=10; |2 |=15; z42'=—44-3i; |2-+2'|=5

DI, Omi XOMICKCIMG
i

Hmeent:
15— 10=5 < 15 10.

eCTan-
Cysma mpex (& GoABMED WNCAA) KOMILAEKCNBIX NUCEA TaKKe np =
amercs CyMoil BekTopon (O, OM’, OM” wa piic. 10), w300PamaICHLE
orAeAbiILIE CAAAMIE, T. €. BexTopod OK, saMbKaiouUi ‘“‘3“;',;'.{ Cnarae-

y MS paven sextopy OM’; pexrop SK —sextopy , HO
r::“:lmm{o Gpats b moGom nopajke; Jomanwe GyayT paa%lm';"’f' 10
ix copnaayr. Tak kak OK ne pnumnee, uem jomanait

Konue!

lzt2' +2 <]z |+]2" |+ 2]

6 M, 5. Buroacuill
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PaBescTRO WMeeT MECTO TOALKO TOrdd, KOTAA BCE CJAraeMble HAMET
OIND W TO Ke Hanpagneiue. !

Pasnocts mesay koMpaexciumi uwcaamu a--bi u a'--b'i papsa
cymme wuncenr a-+bi w —a'—0b'i. Bropoe caaraesoe ameer ToT e

M:r

Puc. 10. Pue. 1L,

MOy Mk, 4TO a’--b'i, Ho npoTeonosownoe manpasaenne. [Tosrony pas-
HOCML  KOMRAKCHWX wuced, npedemasanessis eexmopany OM w OM
(puc. 11), usofipaxaemen cyssod eexmopos OM w OM® (pexropom OT).

§ 44. Teomerpuuccxmii cmmica y Ko ¢ Hicen

Tycth ABa KoMnAecHX wicAa i 2° uloGpascaiotcs wextopasu OM
n OM" (puc. 12). 3annwem coMuOMHTEAN B TPHTOHOMETPHYECKEIl fopue
H BHEHCANM NPONIBCACHHE:

L

22’ =r (cos @ i sing)r’ (cos g’ -+ sing')=
=rr'[(cos g vos g’ —sin g sing) -+
i (sin ¢ cos ¢’ - cos ¢ sin )],
1. e (V.17) v
22’ =rr' [cos (p4-¢") 41 sin (p+ 7). (D
Moayas npon: {ono  n3obp
sektopom OL) ectu rr’, a apryment npousne-
Pue. 12, Retnn pagen @@, T. e PN YMHOSNLIT
KOMIACKCHIAX wUCeA UX MOOYAE NEPesHoNcan-
€4 a apeysenmn  cKAQOWeaNIMEN .
o Npasiao ocTaeTcA B cHAC AR molore 9YHCAd coMuosinTeneil.
Mpumep 1. Y xomnaexcnux ance, NIoGpamennLx sewropaun OM
u OM" na pue. 12, moayan pasuu |OM |=—y |OM'|=2, a apry-
mentit /£ XOM=20° u / XOM'=30°. Moayae nponspepenns, nsoGpa-
wennoro pextopou OL, ecth —-2==3; apryment nponssegensn (yroa
XOL) paven

: =207 - 30° = 50°;
5 (v0s 20° ¢ sin 20°)-2 (cos 30° -4 sin 30%) = 3 (cus 50°-}- { sin 50).
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Mpumep 2.
4 V2 (cos 45° 4 i sin 45°). 27 (cos 135+ i sin 135 = /
=4 (cos 180°f-# sin 1807 =—4 (pue. 13).
Te me comuomnrenn B anreGpanueckoil dopye GYAYT HMETH B Ackal
u——-;--;--;—f. Mepemuomnn, cnopa naigen —4.
NMpumep 3. Mepenmoncits 2 (cos 150° i sin 150%),

3 [cos (—160°) i sin (—160%] u 0,5 (cos 107+ sin IO:]- ;
Monyas nponaseenna 2-3.0,5 =3, Aprysent nponaseieHis It =180
-+ 10°=0° Mponssenenne pasmo

3(cos 0°-+i sin 0% =3. Lasin (=)
Mpumep 4. . r(cosq@--ising)r[cos(—F) ! S0 -
= r® (cos 0°+- sin 0%) =r2, 1{ e, ?;:oumdeq;ue dayx “’”Pmmem::;x om::a
:E;weym wicea ecmb dedlemgumeasnoe wucao, pasnoe Keadpamy
10dyas. o
Mpnumep 5. ‘% [cos (—20°) - i sin (—209)]° 2 {Cusl‘(m::“} "Il'
~+ i sin (—30%)] =3 [c0s (—80%)-}-i sin (—50°)]. Cpapuns € P x |

Y
I |
i :
- |
s
=
a
1 37
Pue. 13, puc. 4

i quEANE APz

BUNANM, WTO OM SaMenst comuoxcumeqss conpaweiil ee. Ono pac-
eaeli conp. i ﬂm._.oﬁm

Oeiitue saneniaocs conpicenmm S e
BB yHCE OKa-

npocrpannerca #a modoe uicao coupomnrened.
; e
Jamenanue L Npanuza yuyomenia neitctsl amaa. Tk, mpn
SuBaloTcA  MECTHBIM - CAYuaem uumunp"uenclflfom np 807 0 180°%) paor

nepesoAenn ALYX uicen —2 y —3 apryset ug U pioe  4HCao 6)
8 cymme 360° TaK uto "Pﬂllanem\“nep lefc.n_, noaoKNTE
[7. e. 6 (cos 360° - i sin 360°)), pynAEKEIIoe Wil
3amevanne 2. Komua gagoe--mbo . KY (sroy-1® ee ecth |,
r (cos =i sing) ysmomaeres ya Ny epmHLY g pants I {lrl")"
a apryment +90°), 10 Monyan npongpeneid OSTECT nonopa'lrism.:n
MEHT e yoeawuusacten ma 90°, v, o, pexrtop ppoHl snoiKele (ugﬁ;
Ha yroa 907, me menancs ng nmme. B HHCT“MT“'MHTUP" 04 na
Top OA puc. 14) wa i npefcrananeren nBBOFom“eﬂ-n no Lo
B nogomenne OB, a yunomenue § ya i n L‘TJH-"“»‘acr —[1. losrony
ua 90° B nonomente 0C. Ho pexrop ogeu "30‘”? pB:I“eTCﬂ EAMUMBIMY

F=—_]. B smoil reoMerpuveckoi kapTine Hiie10
lie B Goauwed CTEOCHN, Yewm wyeno =
[

P ————
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§ 45. TeomeTpuyccknii CMUCA ACAEHHA KOMNACKCHBIX MHCEA

Deseniwe ecti gefictene, oGpatioe ymuomenmo, [Mostomy (cMm. mpe-
REAYULHA naparpad) npu dedexiu KOMRABKCHOLLX HuCceA uX Modyac
(MONY/b  AeAnMOr0 Ha MOAYAL AENNTENR), O GP2YMERIMBl BBNUMANOMCR
(aprymedt meauTens u3 aprymenta Aeammoro), T. e

7 (cos @i sin g):r* (cos '+ i sin g) =
=% |cos (cp‘—lp'.)-]—t'sin (p—a)- [I}.
JMpumep ‘L. 2(cos30° + isin 30%) : 6 (cos 45° + {sin 45) =
= [cos (—15%) 41 sin (—159)].
Mpumep 2. —4:4 ¥ 2 (cos 45° i sin 45°%) =
=4 (cos 1809 { sin 180°):4 ' 2 (cos 457 + i sin 45°) =
=}—,'=2 (eos 1359 sin 135°).
Cp. npumep 2 npeasinyiero naparpada.

B anreGpauveckoii chope:

; Sl —l1(=i _ =14t
=Gt == =g

Mpumep 3. Pasgeants 1 na xomnaekcuoe sucno r (cos @1 sing).
Banuwem genwmoe B pege | {cos 0° 41 sin 0°). Coraacko dopuy’e U

yacTnoe Gyaer L.- [cos (—) 4§ sin (—p)].
L:r (cos -1 sin q)_!=+_[cos (—q) - sin (—q)]- @

l"ecnm?lmemae nocTpoeite: onpiteM OKPYIKHOCTL pajutyca | ¢ Lent
pom 8 0. Myeww |r|>1, 7. e touka M (puc. 15), nsoGpamaiotias

Puc. 15, Pue, 16.

Aeautens, sewut sue okpysnocrd, Tlposejem kacarenwnyio MT, mn3
Touki T mposesem nepnewnkyanp TM' k OM. Touka L, cusmerpid-
naa ¢ M’ omwocureasno ocn aGeumce, naoGpaxcaer wactuoe. [ledictan-
reavno, |OL[=]0M'|, a w3 npsmoyromstoro Tpeyroabhika OTM,
B wotopom TM'—pucora, maxomm |OT [*=|OM|[-|OM"|, T. o

l=r|OM’| wan lOM’i:%‘ Aprymenta we pextopos OM u OL,

OYCBIIHO, papibl N0 DETHYINE M OPOTHEONONOMHE NO SHAKY. 5
Han caysan |r| < | noctpoenne nokasano ma puc. 16.
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Ha dopmyaw (2) caeayer, 4o or genenna | Ha KOMNJASKCHOE MHCIO ©

MORYJEM r =] MOAYMALTCH KOMILIEKCHOE WHCJ0, CONPSAHEHHOE C ACTNTENCM,

Npumep 4.  2[cos(—30°) - isin(—30°)] : 6 [cos (—45°) +
- isin (-—45")]=T'(cos 1594 sin 15°). Cpasuns ¢ npusepom I, muuay,

NTO oM saMenst QeAMO0 1 GPALNEAN CONPRIEHNAMUL YUCAQMI WACTHOE
SOMCHUADCH  CONPANERHIM  ductom, Dopmyaa (1) nokasslpaer, 4TO0 310
caoiicTeo obilee,

§' 46. BUBIEI,E]IIIE KOMDAEKCHOrO YHCAA B LEAYI0 cTenetb

Coraacuo 111, 44
[7 (cos @i sin ¢)]* =r® (cos 2 sin 2¢),
| (cos g1 sin g)]* =r™ (cos 3p--i sin 3p)

H Boofine
[r (cos i sin g)]" =r" (cos ng--i sin np), (A)

FAe n—uesoe MNOJOIKITEALHOS 4HCIO. ¢|g)pmyna (A) nasmipaeten ghopay-
Ao Myaspa (A. Maoivre, 1667—1754). Ona pepra M JIA LENOro OTpH-
uatenwuoro noxasateas n (111, 61), a Taxme paa n=0.

Hanpumep,
o 1 1
[r (cos @-}- i sin ¢)]=2 T7 (o8 p+ i ain @I]° 7% (co8 A +4 sin 3¢)

" Caeposateawno (cp. npimep 3 npesayuiere naparpafa),

[r (cos @i sin )] =% =r=3 [cos (—3g) i sin (—3¢)].

Mrak, npu poasefeHiit KOMDJEKCHOrO wncaa B moGylo HEayio cre-
neits ModyAas S03EOCUMCA & MY ME CHIENEND, @ QP2YMENNT YMHONOEMER Ha
nowasameas cmeneny, O poapefenun B ApoGuylo crenens oM, § 48

[Mpusmep 1. BossecTd B WECTYIO cTeneHb 4HCAD

z=2 (cos 10°-i sin 10°),

Hnieen 2% =29 (cos 60° - i sin 60°) =32--32 )/ 31,
Mpumep 2. Bospeetn n 20410 cTenens GMcao0

1. V3
F=g—gi
} ects 1, a apryment papen —G0°. Creno-

Monyas uncaa z (111,41
' ecth 1, a aprymenr papen —I1200° =

patenbio, MOEYan uncha z®
= — 3.360°—120° Hmeear:

S,

e

20 = cos (—120%) i sin (—120°) = — 5 —

Mpumep 3. Hailltu pupaenne kocuiyca u cuHyca yraa 3ip uepea
KOCHIYC H CHHYC Yraa .
Pemenne cos3@p--isin 3p=(cos p+4-i sin q)’ =
— cos? - 8i cos® g sin ¢ 31 cos ¢ sin? @4 sin p=
= cos® p—3 cos ¢ sin® i (3 cos® ¢ sin p—sin®q).
Gennees noopaunats (111,35), naxopus:
cos 3p= cos? p—3 sin® g cos ¢

Tpupapunpan a
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sin 3p=23 cos® p sin p—sin® @.
TMpumep 4. Takum me oGpazom naiigen:
005 4= rcos? p—6 cos? @ sin? p-}- sin* @,
sin 4p=4 cos® g sin p—4 cos ¢ sin® ¢,

a Takmue ofume qopuyas Aan sin ng, cos nyp (cm. V,21)

§ 47. Hapaeuenne xopus 13 KOMDACKCHOTO HMHCAD

Hasaeeine kopun (11,9, n. 6) ecrs AciicTone, oGpatioe “”’m?::,:zg
o creneiib. [Tostomy (cu. npemsyumil naparpad) wmooyas KopHA q e
CICNICHH) L KOMTLIEKCHOZ0 WHCAQ MIOAYNGRMCA USSACUEHUEN KOPHR MOR BE
cmenenu U3 Modyan nodkopennoeo wucad, a apeymenmi—OeAEHUEN APy
MEHMA HA NOKazames Kopra:

;’Vr(:osnp-{-l'sin a=vr (cos%+£s[u%). (B)

- aeTiE-
3pect amakom f/ r oosnaueno nosoaTebioe uncao (apud
cknil Kopens -n3 Mogyan). weerm -
Kopent n-d cmenenu w3 ecanoeo KomnaexcHozo aucaa U gies
i/ 7; apryecimi
AunHbe shavenud. Bee oun nmeloT ofinaKoBsie MOLYAH A
HE NOAYHAIOTCA N3 apryMenTta ONHOTO K3 HHX NOCJEAOBATE/LHBIA
JIEHUeM yraa %-360“. h Torna
HeilcTsutenssio, nyeth gy ects apryment nogKopeHHOTo Illml-’l“- .;:npv
Qo+ 360°, qo--2-360° i 1. 4. Takme ADAOTCA ero ﬂPTI“ﬂ'ﬂﬁlhTh He
myna (B) nokasupaer, wro aa APryMEHT KOPHA MONHO NpHE =
Toanko 22, wo Takse %-{-%—-3&0"—, ”f—:-i—% 360° u 1. A Coorvercrsy
s
UWie suauennn Kopua We Bee pasauau mesay coloili aprywent —fF
+ -360°, 7. e. 204 360°, guer To we KownaekcHoe WHCAO, WTO B P
ryment ‘?,,'"i aprymenrt %"‘n*‘,;—. 360“\:‘"?,’.4",'? 360° 4+ 3607 paer TO €
Kounaekenoe wneao, wro apryent L4 1 360°, w v, g Pasaudnee 31
uennil kopua Gyaer poouo m. Cu, TPHREPEL. :
Mpumep 1. Hasseus KBagpatuuii Kopelis #3 uncaa —9i, Mm!'j::
STOTO Auea ects 9. 3uauint, sogyan kopun paven I/ 9= 3. Apryuent ';‘5“," 4
PRUHHOIO uMCA3 MOMHO mpunsTe pasnum —90°, —90°4-360°, —
- 2-360° u 7. A
B nepuom caywae noayuaca:
i

(=90° = V' [cos (—45%) - i sin (—45%)] =

Bo sropom cayuae
1

(—9i)° = V 9 (cos 135° 4 i sin 135°) = -—ﬁ b -Vi_’l'. (2)
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B Tpethem cayuae

1
—9)2 = VD (cos 315° -/ sin 3159 = — -3 3
(—9i) VT (cos 315° -+ i sin 315°) g 3
] T. €. TO e, uT0 b nepnoM. Gepa @ =—90"-4-3.360°, ¢ =— 90°-4.360°
| m (p=—90"—360% —90°—2.360° u T. 1., Mm Byaem noowepenio

noayyare suauenun (1) n (2).
Mpuwmep 2. Hapteus KpbaapaTiuit kopens n3 uncaa 16, Apryment

storo uwena ects 360°% (k—uence wicao). Apryment Kopmusi GyReT
360°%:2= 180°%. Ecan £ ecTs myas M HeTHOE WHEAO, TO APCyMEHT
1 KOpH: paBen ny:io nan kpaten 360°, Toraa 162 =4 (cos 0°-1-1 sin 0°) = 4.
Ecamn me k—mnewetnoe uncao, o apryment Gyaer 180° wan oranyarhes
or 180° na kparnoe 360°. Torza 16"/2=4 (cos 180°-i sin 180°) = — 4.

MNpusep 3. Hspaean xyGuuecknii kopews us 1. Monyan kopha
panen ‘i’/ I=1. Apryment noaxopeHnoro umcaa ects 360°% (k— mwoGoe
uenoe wucao). Aprysent xopns Gyzser 120°%. Monaraa k=0, 1, 2, naxo-
AHM TpH awavenna aprysenta xopua: 0°, 120°, 240°, [m cooTeeTcTBYIOT
CACAYIOUWINE 3HAYCHUA KopHa b):

2y =c05 0° i sin0°=1,

= 1 LdF]

Za=¢05 120° i sin 120° =— 5+ —5—1,
V3

24 == cos 240° - i sin 240°=—,—'—T‘1I.

|
. Ha pue. 17 st snauemin naoGpaenst Touramin A;, As, Aa. Tpeyrois-
' i Ay Ay Ay — pasnocroponnnii. On snucan B OKpy#uocTs pagnyca l.
NMpusep 4. Hanaeusn xopeis wectoil etenens Ha — 1. Apryment
NOAKOPENHOro wicaa — | papen 180° -1 360°%. Apryment KOpHA paned
30" - G0, TMosTomy nmeem capayiowne mects aiaueniii Kopus:

zy=cos 30°-}- i sin 30"=I§—'-+—;—,- I
Z3=100590°-}-i 5in 90°=1,

L
2 =03 150° 41 sin 150°= — L5 41,

= V3 1,
£l

2y =c05 210°% -1 sin 2]0"=——._,-—-T
2y =cos 270% - i 5in 270° = — i,

" Yeg il
zy=cos 330° - i sin 830° =—gm—5 I+

—_
V3 :
™, ¥ uNCNO 2y ; +—7 I cauo

1) STH peAYARTATE NOneNO

%-Ta (=2, ¥upoman eue pas, noay-
1 ¥F3
wny =z,00= 1. TAK Je NPODCPRETEN N KOPEHh 2= =5 ——F— £, Huenio

w0 celin no npanway § 38, waiges ;;--

i
1 V3 Jezz,=1.

z%---a—}- = I=x,
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Touen Ay, Ay, Ay Ay A, Ag, H300paKAOUKE  STH  SHAYEHHT
(pic. 18), suamiotes pepuinaMm ipapuALIOrO LWECTHYrOALHUKE.

Ha opmyaw (B) caeayer, wro n kopiefi 3 Kakoro-1uGo KOMnAeKkc-
NOTO MHCAd Won KOPHeld 03 CONpAMEHNONo YNCaa MONapHo COnprikeHs.

Puc. 17.

Mpumep 5 Kopiamic uerseproit cremem us wiena 16 (cos 120° 4=
o i 5in 120°) =—84-8 V 3i smaawoTes
2, =2 (05 30° - sin 30°) = V 3-4i;
2y=2 (cos 120° - sin 120°) =—I 4 ¥ 3i;
23=2(cos 210° i sin 210°) = — ¥V 8—F;
z,=2 (cos 300° -1 sin 800°) = 1 — V/ 3i;
8 XopusMH Toll ke crenemn u3 wieas 16 (cos 1209 —Isin 120°) =
=—8—8 } 3 nonnoren
;=2 (cos 30°—i sin 30° = } 3—i;
23=2 (cos 120° —i sin 120°) =—1 — ¥ 34;
7, =2 (cos 210°—i sin 210%) = — } B4-0;
Z,=2(cos 300°—1i sin 300°) = 1 - } Bi.
Yuena 2; 02y, 2, 1 2, W T. A, NONAPHO COMPRICEHLL.

§ 48, Boasepenne KomnaekcHoro YMCAd
B moGyio gelicTBiTeALHYIO CTENEHD

Bossegenne o apoGuyio crenens AeficToiTenLIOro 4icAa ONpeiecio
s 111, 61. Ho Tam paccwarpupaiotes: Toabko pefictoimesiiie OCHOBaHIi
cTeneni. 3fech ME HysicAdeMen B Gosee oGUIEM ONPEACeLini.
1 [yets ono paeten eaeayiowed dhopmyaoii:

7 (cos @i sin )P =17 (cos pp--i sin py). ©
3peck p—aioGoe peficTBRTeblOE Yncao, a rP O3NANACT AOAGNCLMEABNIZ
QHCAD, NPEACTABASIOWEE p-10 CTenchb MOAYAR r.

Dopuysa (C) cobnagaer c dpopmynoii (A) (111, 46), worma p— ienoe
uncao, u ¢ (B) (111, 47), koraa p ecte apoti % Ecan p ecte ppolu
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%,, 10.8 cuay (C), (A) u (B)

m
" 17 (cos @1 sin g)] " = P/'r (cos g1 sing)]™, (D)

UTo corfacyerca ¢ olblinby onpenenennes gpoGholl crenem.
HpoGhasi crenesib BCAKOrO KOMIJIEKCHOTO (B TOM uicAe H AeficTon-

TEILHOTO) WHCAa MMEET n PaInHiBX MedAY coboil anavwennii (n— Imanme-

uateas apotu). ®opmyaa (C) pacnpocipamserca W Ha cayuail Hppaumno-
HAILHOrD MoKazaTenn p. nocAejies cayuae p-fi CTENeHb BCAKOro
YHCAA BMeeT GecuucASHHOE MHOMECTBO 3HadeHil.
Mpumep |. Boasectn wncno —16 B crenens 3/4.
Himeem:
pP=—. r=16 @=18094360°k.

Monyas crenenn (—16)*%, cornacwo (C), pasen 164 =8. Apry-

'MEIIT CTeneHH pauel

< (1807 4-360° k) = 135°4-270° &
Nonaran k=0, 1, 2, 3 (ocTafbHBle UeNHE 3HAUCHHA k mombix pe-
Sy/IbTATOB Mie AAAYT), HMECM CACAYIOULIE WETHIPe JHAMEHHA CTenein:
2, =8 (cos 135° 4-i sin 135%) =—4 V' 2+ 4V 2i;
2y =8 [cos (135°-270°) - sin (135° |- 270°)] =B (cos 45° - sin 45°) =

=4V 244V 3;
2,=8[cos (135°42.270°) 1 sin (135°4-2.270°)| = %
— 8 [cos (—45%) 1 sin (—45°)] =4V 2—4 ) 2;

2, = 8[cos (135°-8.270°) +i sin (135° 4-3-270%)] =
; = [cos (—135%) -1 sin (—135%)]=—4 VY Z—4 V2.

Oru spavennust usobpawenst Toukamu By, B,, By, B, (puc. 19).

Puc. 19. Puc, 20.

1
Mpusep 2. Boapecrn uncno 1 B creneis —-2'7 3peck =g
r=1, @=3060° k. Coraactio (C) umees:

= - 360° 360° 4
12% —cos —5— ki sln—z *

Ha pnc. 20 nokasams rtouxw B,, By, By, B, ..., nsofpamaiouine
T ;uawl:m cTenelH, KoTopue noayualTea NpH 3 =0,1,2 3 ... Bee
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OHI JIeHAT Ha oKpYysnocTH pagmyca |. Hukakne napel STHX TOUeK we
COBNAZAIOT JPYT c Apyros. B camom pene, kamawi ns yraos B,08;,
ByOB, u T. 1. paBew pagmany, T. e. Kamgaa m3a ayr BoB;, B;Bs H T. L.
HMEET A7iny, pasnyio pagmycy. Eexn 6w nexoropas Touka B, copnapana
¢ By, 10 oKkazanocs Gwl, uTo OKpPY#H0cTh, ofofilennan s pa3 (5—HeKoTO-
poc uenoe uncao), copepiana Gut | papmycos. Torza oamokparho ofail-
AClHAR OKpY#AOCTL MMeAa Gkl AANHY, B TOMHOCTH PaBHYIO /s papnycos,
Ho okpysiocTs meconsmepiMa ¢ pajitycowm, 3uaumT, 1M OfHA Napa TOYCK
u3 By, By, ... ne copnapger. UYex Goudbuwie Tovek Mul Gepem, Test njorice
TIOKPLIBACTCA MN oKpYBocTh. OKoA0 M0G0l ee TONKN cronaserca Gec
KOHETN0E MHOECTBO Tovek B. M Bee #e moBciogy Ha OKPYIKHOCTH CCTalOTC
TAKHE TOMKN, KYld He nonagaeT HH ogna N3 touek B. Takopa, nampumep,
TOUKE, UAMETPAALHO NHpOTHBONEJONHAR TOYke By, nau aofas pepliina
RAKOrO-HHGYAL NpaBuAbioro MuOroyroasuiKa, gas Kotoporo B, ectb omua
n3 Bepui,

ameuanne. Moxuo onpenesnth cremenn KoMmnJaeKcHOrQ Wmcaa i
A KOMILIEKCHOTO Tokasatean crenenst, Ona Toike Hmeer Gecqncnenioe
MHOFCCTBO BHAYENU, 1o COOTBTCTBYIOWUE Toukk B olluleM caydae ke
cKanInBaoTCA,

§ 49. Hexoropue coeaenna of asreGpanuecknX ypasHeHHaX
BHCIWIHX cTencHei

Tiast ypasuennii 3-ii u 4-if creneueit ofutero suga maigenst (c. I111,2)
hopMyabl, BHpaxcaoune KOPHH YpaBHenHs vepes Senditi GyKBeniix
Kosfdmunenron, I dopuyan cofepmar paaukaaw 2-it u 3-ii crenenell.
Onit ¢caOHKIL 0 NOTONY MaAD MPUTOTHE AAS MpakTHkM. Jlua ypapieini
Gosee whicokoft cTencuil Taknx opuya copcem her. Alokasatio, UTo Kopil
OGIero ypamienis crenenn e 4-it He/ib3n BRIPA3NTL Mepes GYKpeniue
KOSPHILIEHTI ¢ NOMOIIBIO KOIEUHOTO HCAA CAOMKeHil, BHMITALNL, YMio-
e, jeacunil, possefennit B crenems M napaeseri Kopus. Taxoe
BLPMKENNe BOSMONG JNWL A% HEKOTOPBIX MECTHMX BRAOS GYKDENNLX
YPaBHeHNii BHCWNX crenewed,

Teun ne mesee wopun BesKoro aareGpanveckoro ypaspeiis ¢ HHCA0
B Kospiunentann momno mafitn npuSmimento ¢ moGoil cTENeHLIO
TOMNOCTI.

flo sneienin kounaekcheX wMcen paje KpappaTHoe ypaBHene He
seerja nuedo pewenne (111, 28), C poegenies KomnaeKCHEIX YHCET Kak-
foe aaredpanveckoe ypasmenne mmeer no kpaiimeil mepe ogun KOpeHs
(koscuumentit  anrefpanveckoro ypapmeniin  MoryT GuTh COBEPUICHIO
TIPOU3BOMBHENI —AIHC KOMIAEKCHBIMH).

Ypapuenne n-fi crememn we mojer WMerb GOAIBIIE NEAt /i pasJny-
IEX Kopuedl, @ menswe—moker. Hanpuwep, ypassenne 5-fi cremenn
(#—3) (*—2) (x—1)*=0 (b packpurom puge x°—8xi--24x3—3dx* -+
-+ 23x—G=0) nveer xopmn x; =3, x,=2, x,=1. Hdpyrux xopueii y iero
niet. Beé me cunramor, wro sto ypaierite yueer ngTh Koped (¥ =3,
Xa=2, Ya=1, xy=1, x;=1). Kopews | cunraior Tpi pasy, BOTOMY
l.l':l')";ﬂﬁ'l:lﬂ YACTL JANNOrO ypapRehns copepaknt anosureas x—1 o 3-t
e .

Tlpn Tagem cuere pesikoe ypasuenme n-fl crememr

Agififaxn=l Lo, =0 (az#1) (1)
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HMEET DOBHO A -xopwefl, B BoT nouemy. Ypamiell]te {1} momuo (eauncToen-
HEM €nocoloM) NpefcTaBHTs B BHAR

G (¥—1) (£ —%a) ... (E—2,)=0. 2

Yncna xy, Xy, ..., ¥y—xopun ypassenia (1). Cpenn HHX HECROMLKO
MOTYT MMETH OO M TO JHe 3Ha“eHile (B NpPesTyleM NpIMEpe Xp=X, =
=x;=1). 310 suauenne CUNTACTCA B KauecTiE KOPHA CTOALKO pas3,
CKOABKO ono nostopsiercd. Tlpn Takom cuere ofuiee wmcao Kopuell poera
PaBHO 11

Ecan kos(dpiunentel aarefpandeckoro ypanuenus — jeficTentensime,
& oaun u3 KopHell ecTh KOMMAGKCHOE YMCNO0 a--Di, TO CONPRIKEHHOE KOM-
naeRcHoe uncao a—bi —vowe Kopens, Hanpumep, somnaexcuoe Wncao

¥E , ¥T .

-—.‘,—-j-—g—?‘: ecTh Kopewb ypaphenun x'-+-1=0 (111, 47); conpamennoe
T 5

KoMmnJekcioe smcnc‘—,,i—-%i-—mme kopetib sroro ypassenna. Tasum

oGpasom, ypasuenue c JeficTBUTeNbHbIMI  KoapuieHTamy  iMeST BCErAA
YETHDE YHCAO KOMNJACKCHWX KoOpHeli. :

Beaxoe ypasuenne Heletnoil creneii ¢ fefierpnrennuumm kosfipminen-
TaMH umeeT Xota Gw ogui geficTamTenuibiii  Kopeib (BEAb KOMILAEKCHBIX
Kopueii Beerfia wernoe umcao, a ofwee wieno Kopuedl ypasuenius wewernoi
CTEMEH HEYeTHOo). .

Cymma wopueit ypapuenun (1) pasua -—_’L:, a npou3sefenne kopneit

pasno {—1}":—’_', 3ti coofictoa Guiid YKa3ansl (PanUy3ICKIM MaTeMaTi-
kom Buera » 1691 r. ).

Mpusep. Ypasiene &% —Bxtf-24x*— 3442 23¢—6=0 (n=5;
ag=1, a,=—8, a, ——6) mmcer xopun (ca. suiwe) 3, 2, 1, 1, 1. Cyama

ux coctapaner 8 (1. e. —-‘I—B-). a npouspegenne G (1. e (—-!)’.vfj—").

3t cpolicToa (a TaloKe B Apyrie aHANOTHYIHBIE) BHBOJSITCH B3 CONO0-
crapaennn aanucedt (1) u (2) pexoguoro ypasHenss.

§ 50, Ofwue cocgenus © HEPANEHCTRAX

nﬂ.ﬂ BHIDAH 1A, HHCAOBLIE MNAN ﬁ}"lll!EllllHE. COEANHEHHBIE JHAKOM
eGonuwes (=) wan anakom menswes (<), OGpaIyIOT HEPAsERCNE (ume-
aopoe WAH GyRBeHnoe).

Besikoe BepHoE MHCAONOC HEPABENCTHO, A TaKKe BCAKOe Gyrpeiios
HEpaBeHCTOD, CHPBEEAINEOE NPH BCEX UHCADUMX ACACTBUTE/bHLIX dHate-
HUAX BXOARILIHX B HEMO GYKB, HAILIBACTCH MONOECIIOEHHUM.

Mpuumep 1. Uncionoe nepapeicrao 9.3 5 < §—5 (ono wepnol)

TOMAECTRCHNHOE HEPABCHCTE
m]‘l p |ilu ep 2. Iiy]:memwc epanenicroo at > —2 TOWAECTBEHNO, TaK
KaK npu BCAKOM  UHCJ0BOM (neficTonrennioy) aHANENNN o BEARdMIA
LOMOACHTEALNA LA PABNE HYJUO M, 3LAUNT, BCEraa Gonbie vem —2.

Jlpa Dupadceins  CORMMIMIOTCR  TakHe snagamn = (cMenswe I
papio») 0 = («Goabwe nan paphos). Tax, sanuch 20 == 3b ovanavaer,

HIAUANAT OTPRULATES WX ticed fep, 111, 3) 0 noToMy paccMut-
KUl BCE KOPIN OQHETEALILE,

1) Hnerd
pitnan cayvai,
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wTo peawunna 22 o Gosbiue peawwnne 3b, anGo papna eii. Tawue
JanucH TakmHe WMENYITCA HepaBeHCTBaMH. ]

Byksentbie Befiuiibl, BXOASUlHE B HEPABEHCTBO, MOTYT noApaize:
ANTHCA WA WIBECTHLIE W Hen3pecTHbie. Kaxue u3 OYKB €CTh M3IDCCTHBIE, @
KAKHE HENIBECTHHIE BEANuNIiM, AOMKHO GhITh OTAE/NbHO YKasano. Ofnino
AAS STOTO HENSBECTHLIE BeAMYMHE 0GOINANaoTCH TIOCAELHEMH  GyKBaw
AaTHHCKOro aadamuTa X, ), 2, &, U B T. A

Pewnite HEPARCHCTRO — HAYKT YKa3aTh TPanMiE!, B KOTOPEX AONKHE
SakmouaThen  (geficTouTenbiye) SHAVEHHA HEHIBECTHEIX DEMIdHH, ST00H
HepanencToo GHAO BepHBIM.

Ecan JIZHO0 HECKONLKO NEPABEHCTB, TO PEUIHTH CHCTEMY STHX Hepa-
BeHCTH— 3HAWHT YKa3aTh IPAHMUL!, B KOTOPHX AOMAHH 33KMOYATECA 3Ha-
YeHHA HeHIBECTHRIX BEAHMHH, YTo0L BCe JAHHLIE HEpaBEeHCTBA Gan Bep-
HEIMH.

IMpumep 3. Pewntb nepasenctso x* < 4. 370 HEPABEHCTBO BEpHO,
ecan |x| <2, T e. ecan X sakmodeno B rpampuax meway —2 n +2.
Peweine umeer s —2 < x < 2,

lMpumep 4. Pewwrs nepapencrso 2x > 8.

Peweiiie umeer nup: x > 4. 3neck X Orpauiiueno TOJBKO ¢ ogHoil
CTOPOHEL

Npumep 5 Hepasencrso (x—2) (x—3) > 0 pepuo, ecam x >3
(rorna ofa commomntenn (x—2), (x—3) nosomuTENbHE), A TaKKE NpH
%< 2 (rorpa ofa coMHOMMTENs OTPHLATEAbHE), W HEREpHO, KOrjua X 33-
Knioveno o rpannuax memay 2 n 3 (a takme npu x=2 u npu x=3).
Mostomy pewenne npencrasasetcs ABYMA llepaBelcTEaMi:

>3 x<?2

Npuuep 6. Hepasencroo x? < —2 we umeer peweniil (cp. npa-
uep 2).

§ 51, Oc cooiicTea mep T

1. Ecan a> b, 10 b < a; nacGopor, ecan a < b, 70 b > a.
Mpumep. Ecam 5x—1 > 2+ 1, 10 ¢4 1 < 5x—1.

2. Eema>b n b>e¢, 0 a>c. Touno Tak e, ecan a<bn
b<c,T0ace.

Tipumep. M3 mepavescrn x > 2y, 2 > 10 caenyer, Hro x> 10,
3. Eeau a > b, 10 ate> bic (llyn-—c > b—¢). Ecan me a <b,
T a4c < bdc (il a—c < b—c), 7. e. K obeun HQEMAM HEPASEHCIISE
l.mm:rﬁo npubasums (wan na wux BLINECTL) odRy U my e seAuduny.
, Pusep l. Mlawo nepasencruo x--8 > 3. Buwutan u3 ofenx
!alm;_ili ;IED:HERCTE“ uncno 8, naxogum x > — 5.

e

2,
uactam 6, uaxgmm f:"‘?. T X

4. Ecma>bucsd, 104 o
s ¢ > b d; Touno Tak e, ecan @ < b

|’|r o;: iod;m:::; +¢ <b+td, T e déa wepaserncmon odunaxosoo cavicaa’)
paseticrs, "a“’;?u::aratmn:b_ S10 cnpapepieo n a8 moGoro uHCHa le
S roF by g NP S5 01> by, 0> by, 0y > by, T0 0yFast-0s >
—

1
khun}gtlﬁ:::n;um o cmmcany ¥, 4o o6d Nepus «

P®aT SleK > man ofa COpepmaT man <, >




Al |

§ 51. OCHOBHGLIE CBORCTBA HEPABEHCTB 173

Fpumep 1. Hepasencrna —8 > —10 u 5 > 2 wepuut. Cxaaguinan
UX MOUNEeNHO, HAXOANM BepiHoe HepapescTeo —3 > —8.

Mpumep 2. dana cucrema nepanencrs -;-x-]—-%y < [8; -5:-.\-._

= -:;—y < 4. Cinapsipas ux nouneHno, Haxogum x < 22

Bameuanne. [lsa HepabencTBa OIMNAKOBOrO CMBICTA HEIB3A no-
HAPHNO BWeumMame APYT M3 APYra, TaK Kak pesyasTar MoseT ObiTh Beps
HEIM, HO MOMET OuwTe W ResepubiM, Hanpumep, ecan w3 nepasencTsa
10 > 8 nousenno BuvecTn nepasencTeo 2 > |, TO NOAYuiM BEpHOE Kepa-
BeeTpo 8 > 7, wo ecan w3 Toro ke wepasenctsa 10 > 8 nownesno nute
YecTh Hepapencrao G > 1, 1o moaysum Heaenocts. (CpaennTe co caegyio-
M TYHKTOM. )

. Ecma>buc<d 10 a—e>b—d; ecan a<buwe>d 1o
a—c < b—d, T. e. us odHoz0 NepasencMAa MOMHO MOLAEHNO 8uiNecmiy
dpyaoe  Hep: i HHOSO CAMbICAa 1), OCMOSASR SHAK moso
HEepPABEHCING, W3 KOMOPo2o emuumanocs dpyaoe.

Mpumep 1. Hepasencrna 12 < 20 u 15> 7 vepubl. Bantan no-
YIEHHO DTOpOC U3 MEpPOOro § OCTABASA 3HAK NEpBOTO, NOAYYaeM nepHoe
nepasenctoo —3 < 13. Buuntan nownenno neppoe U3 BTOPOTO B OCTaBang
3HAK BIOPOro, HAXOAMM Beploe nepasenctso 3 > —I3.

|
AOpumep 2. J[lana cncrema nepaseHcts —X+— ¢y < 18;

i ¢
- X— “I,— y > 8, Bunvwian w3 nepsoro HepaBencTsa BTOPOE,  Haxonuy

y < 10,
6. Ecom a>b » m—nonoxurensnoe UHCAQ, TO M > mb

a L
— T - T e .
ofie wacmu  HEPaseNCIea AMOMCHO PMMONCUML  HAW  pasdeiumy . yg
ONO MO We  NOAGNCUMEAbHOE SHCAO  (3naK  HEPABeNCTBA  OcTaercq
TeM He).
a
Ecant we a > b n n—oTpiarensoe uicio, 70 na < nb n— < .ﬁ_.'

1. €
0e 4acmi  HepasencIan  AONHO YMHONCUMIL UAL PASOCAUMb Ha odyy

Mo e OMPUKEMEALHOE HUCAD, HO MU SMOM SHAK HEPOSEHCIAR Wiy
NEPEMEHUNIE HE N POMUSON0A0KHE *),

Mpumep 1. Paspenup ofe 4acTii Beproro HepaBeHeTsa 25 5 gq
na 5, noayusm pepuoe nepasencreo 5 > 4. Ecan me Mbl ACAHM 06e yappy,
wepasencrsa 25 > 20 wa =5, To ny:ugia nepeMeiTs MK > ya <
TOrAa NoayuiM Bephoe nepapencroe —5 < —4.

J"aI'I P Hyue P ﬂ.p Fla nepapenctpa 2x < 12 cneayer, 4o x < 6.
Mpumep 3. M3 nepasencrsa —-'.ﬂ- x> 4 cHeayeT, 4T0 x < o
Mpumep 4. Jlano nepasescroo — > S~ W3 HETO CAemyer, up,

Ix > ky, ecan suaxn wicen ! u k ‘ogmaxosu, n 410 Lx < kg, eca aygi,
yucen | & NPOTHOONOMOHHLL,

S
1) Buipaskenne enepaneicTna npu-rnaunoaomn:ro cupchas OIHANAET, 4rg Ollig

roC ANEK -
ABECTH CORERMCUT Suan 2>, o ID):. N el wacTH BEPADEBCTRE 4y S

ey
i .'; Y MHOIKETL (i TOKHE, KONEUNO,

HEAL3A,
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§ 52, Hexoropme mamnsie nepapencrsa

I. Jat-b|=<|a|4|b| 3npecs @ n b—npoussoasusie aefcTaiiens-
nLe HAR Komnaexcisie uiucaa (wo |al, |b] w |a-b|—beerna peilcron-
TENbHLIE W MPHTOM noaokHTeALHEle sucaa, oM. L1, 5 m LI, 41), T e
Modyab cymmet e npesocxodum cymms modyased. PapeHCTBO HMEET MecTo
TOABKO B TeX CAYUaAX, Korga ofa wnead @ w b HMEIOT OBMH B TOT iKe
apryment (111, 41), B wacTHocTH, korga ofa STH WHCAZ TMOJGIKHTEABNL
Han 063 OTpHUATELHLI.

Mpumep 1. MNyers a=+43; b=—5. Torma a+tb=-=2
latb|=2; |a|=3; |b|=5. Umeen 2 < 34 5.

Mpumep 2. INycrs a=4-43i; b=6—8i. Toraa

a-+b=10—5i; |a-+b|= }10°F(—5)F = V125
la|=VEFT=5 |b|=VTF 8 =10;
lal+]b|=15.

Hmeen V125 < 15,
dameuanne Heparencrno |a--b|=|a|-4-|b| momno pacnpo-
CTpanNTy Ha GoAbluee WMC/O cAaraeMmulX; TaK,

la+b+el<lal+101+]el.

2. ﬂ+':,—32 (a—noaoxknTeasHoe uncac). PapeHcTBO HMEET MECTO
TOALKD NpH g= 1.

3. V‘E‘; %b (@ n b—nonomnTeasnue uncaa), T. € cpednes eeo-
aempavecsoe (11,45) doyx wucer me npesocxodum ux cpedneso apudhueni-

0 ueexozo. Panencroo Va_b=¥- HMEET MECTO T0.1h-

KO B caysae a=b. S
‘k Mpnuep. a=2, b=8; Yab=4; =5

4 B umeem 4 < 5.
10 nepapenctso Guao manecrno Gosee 2000
aet nazan, eomerpiueckn oHo GUEBRNAND M3 pHc.
21, rue
ba
Puc. 21, CD= VAD-DB u CO=A40=2222=.

Ofoluenien ero anameren  cacayliee HepanencTso, YETanuBACHIOe
(panuyackum waremarmion Kown b 1821 r.:

n Myt ... +a =
4. I/ﬂ|ﬂ=» et O ‘" B (uneaa @y, @y .--p @y NONOHKN-
Teabhsl). PaseHcTso Bumeer MecTo ARWbL B cayMae, KOrja BCe HiReaa

@y, gy +ss, Oy PaBHL,
5. I:%(;—-i--;—)c ]/E {2 1 b nosomnreapnm). 3uaK pascHcTLA

HMEET MECTO JNWE npn a==1b,
Opuuep, a=2, b=8 1y (Tl-i-—;v)u%; wseen 15—544-
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Beanunia J:-:f (—;—+%)=% apaaerch  cpegnedt (11,45) memay
a i b. Ona uaawpaerca cpeduun eapaonuseckuatt). Taxum ofpazom:
cpedHes sapMONuNeCKOP OayxX acaunuH We mpesocxodum ux cpednezo
eeomernpuneckozo. 310 cpoficToo ofoGuiaeTes Ha 0G0e MICKO BetIl;
B COCMHEHHE C HepaBeHcTBOM 1. 4 mace:
2| 1 1 1 B — "l‘“’r‘-,{.-‘.a“
l-? (;+E+ ---+-‘q) 'u’-_],/alag. .'dn';_"——"————,

ol e e
By 40k 0, 1/ a}al bty
" ﬂ "

(umeaa ay, @z, ..., @, NPOUIBOALHLY), T. €. AOCONOMAAR Serumung cped-
HE3D  GPUIPAMEMULECKOZ0 ke npesocxodum CPeOHEe KEadpamuvecyge (11,47).
3uaK_papencTsa HMeeT MecTo Juwib B_CAYNae, KOAA @y=gy= =

6.

Mpumep. ay=3, ag=4»4, a,=>5, a,=6. ne
ay+@k@aka, 0
Sacce cpedtiee apudiMeTnyeckoe €CTh —— g — ==, g epennce

KBAAPATHYECKOE eCTh

]/df-cngvn:-.nj__'/9+iﬁ+!5+3ﬂ a!.fi‘u
4 2 4 2

9 _VEs
uNeeM & < —— -
7. ayby |-agby-- .. .-La,.b..,sj________“
<VaratFaVirT——,
UNCAA @y, O, +ees 81 by, bay ... by MPONSBOALHE. Papgy. -V Pm
MecTo TOAKD NPH by = dytby = v . = A O “TEO et

Mpumep. Tyem a,=1, a,=2 aa="5i lh=—3 5 _
Hucuu!::,b;—i-ﬂgbg-l-...+la,,b,.=- }>(-—3}+2'|“1'5'2a9: 2= by=p,

VAT - VTP =V,

Vb b, = YR 2= g
Mateen 9 < 1730 V14 .
8 Hepaneucroa [ J. Yeowmena. Mycr, WHeng

1 2 ++ oy Dy NORDRHTEALIE s @, ,,
esay 1 V2 v Un 5
'Boa @y & Ay %+ o 8y W by by s = Oy TO
Ayl h by, by vkt by c"l”l"“lbl"---in"n’l
] 3 ] n " . a
Ecii We @) <= ay =, , .= ay, 10 B =baZesmb,, o )
Gy gty bbbyt atby H"""”'h**"~+0“b“
e A= " . .
B ofionx cAyuanx pasencruo mmect O&IJL"‘I’"‘I" 1:"’“"‘0 tna, @
Gfend Qg 2 v Gn DABHL MCAGLY " MECTR © Toy Korg, Y
b vy by poBHLL ApYT ApYTY. Beg LT

visiofl TREMONIN 1y

BHEFPEYCCHOM YUCHIN © MyIbit] BB My,
evﬂ::lll: FapuUNItESKan g poyx cTpyw. OTEORY © Srapugy, M

Doy,

oy,
Mgy, TPy
ke,
-
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Mpumep 1. Myemw ay=1, a,=2, ay=7 u by=2, by=3, by=4.
Torpa

Gty te.ta, _]_;_24,?:2‘
n B ar

bitbsti+b, 34344 3
e il —=3

n

by tabyt..ta, by _ 12423474 =12
—n = 3 g
Hueen:

11
T-S < l2.

Npumep 2. Mycts ay=1, ay=2, ay=7 u by=4, by=3, by=2.
Torpa

ay+asgtay |

i ¥

.
: b.+:,+h,=3' a.b,-rn,;ﬂ-n.h:s.

Hucem:
10
—5--3 > 8.

Hepasencrna (1) w (2) crosamm unTaloTca Tak:

Ecau dsa pada nosoxcumeavnox seaunun codepacam oJuHAKOS0E WUCAD
wacHos u 6 ofoux padax waewst we yGvearom (wan B oGONX BOIPACTANT),
M0 NPOUSSE0EHUE UX CPEORUX APUGMEMUNECKUX N MPEsOCKOdUrm CPEOHE:D
apug 20 np ud. Ecau ace @ odnom pAdy waedol He ybu-
oarom, @ 6 Opyeos He 603PACMANONL, MO UMEEM MECMIO NPOMUSONOA0ICHOE
HepasgHemao.

i nepabenctba Guan  yeTamonsensl B 1886 r. BeaMKnM PYCCKHM
matemarnkoM IT. J. UeGuwenmm (1821—1894). On e oGoGuua iy,
BOKA32D CAEAYIOULNE HEpaneHcTsa:

Ecml<ay=ae=..<a, n 0 <y by, .. = by T

V aftaie. . ea bi+ b3+, +b2 ]/ TED, 1w (agla)® + oo T (2, P)° :
[ T = "

(3)
V aj+ais. val :i/ e V.. by i/=a.b.>-+¢a;:.:'+---+I¢~"ui‘
" r = n
)
W TaK janee.
Ecan me 0<ay<oy<...=a, no b=by=...=by>0 ©
HMEIOT MeCTOo np MIOHHKE N ! Tha.

§ 53. Pasnocnavume nepasencroa.
Ocnosnue TpueMEl pewenis NepanencTe

Iloa wepapencraa, COACPHAULLE OANN 1 TE e HEeHIDECTHMES, HA3ki-
BAIOTCA PAGHOCHADNLLMI, CCAH ONM  BepHbI NP OMHIMX H TEX JKE JHaue-
HHAX STHX HENIBECTHHX,

Tax ke onpenennercn pasnoCHAKHOCTL ABYX CHETEM HEPABENCTH.

IMpusep- 1. Hepasenicrsa 3x4-1 > 9¢44 n 3¢ > 2¢-3 pavio-
CHALHEY, TAK KaK 003 bepuw npu x > 3 u ofa wesepibl npu & = J.
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Mpumep 2. Hepapenctsa 2x=<6 n x*=<9 ne pasnociinin, TaK
KaK pelieHie NepBoro ecTb X =2 3, a pelueHie BIOporo ecrh —3 =S X = 3,
TOK WTO, HANDHMEP, NPH X¥==—4 MEPEoE DEPHO, @ BTOpoe Henepno.

Mpouece pewesna NepapencTsa 3AKJIIOYAETCH B OCHOBHOM I 3aMCHC
IAHHOTD nepaBencTsa (1AM A fi CHCTEMEI HEp TB) APYTHME paBio-
cHAbHBIMI 1), T peuseiun HePaBCHCTE NPHMEHAIOTCS CASAYIDULIE OCHDB:
uwe npiems (cp. 111,18).

I. 3amena onporo pLIpaykeHus APYTHM, TOH(IECTEENNO eMy paniLM.

2. Tlepenoc caaraemoro us ofuoll “acTl lepabenctsa u apyryio
€ nepeMenoil snaka ma npornsononomuwit (8 cuay § 51, n. 3.

3. Vumoenite, nan genewne ofienx uacreil nepasencrsa 1a ogny #
TY ae uncAoBY Benuunuy (we pasuyo nymo). Ilpn stom ecan muomH-
Teab NOSOMHTE/ICH, TO JHAK 1EPABCHCTDA OCTACTCH TeM e, eca e oTpH-
Laresel, To JHAK HEPABEHCTHA MENACTCA 1A NpOTHEONONOMuLT (§ 51, 1. G).

Kaspoe ws stix npeofpadopatitii A3ET HEPABENCTBO, pasnociiwiOe
HCXONHOMY.

Mpumep. Mano nepasenctso (26—3)* < 424 2. Jaweygen nenyio
YACTh TOM(AECTOEHHQ PaBibiM  BLpdskeHueM 4x*—]92¢ .1 g [Monyuaeu
4x'—12¢x+9 < dx? 2. [Nepenocust M3 NPaBoil uacTn wney 4x2 g JEnyio
4 u3 nepofi wactH uwien 9 n npasywo uacts. IMocne nNpusegenin “mﬁ"ux'
unenop noayuaem —12¢ < —7. Ieany oGe Mactn mepasencrny yy — 12
NpR 5TOM 3HAK HEpaBeHCTBA MEHAEM HA NPOTHBONOMOMHLj), l"ln.ny-:aal:l

Peweniie AaHHOr0 HepapeHcTsa X > 15"

YuuonaTh (3 TakHe, KONEUHO, B AENNTH) HEPABRHCTRO Ha
Yunoman wan (_uenn ofe uacTil HEPaReNCTEd Ha 5)"“89!1‘!!!.(;%'[:‘;3“}:‘;':3.:‘
MLl fOnyuaeM HepaBencroo, KOTOPOR, KAK NPABIAO, e papyoenpuo
HCKOLIOMY.

Mpumep. Mano nepaseiicroo (x—2)x < x—3. Fo
obe ero wactn wa x—32, noaywin x < 1. Ho sro ""—‘PHMHC:I;Q ﬁf‘“ﬂfﬂ:
CHALHO HCXOANOMY, NGO, HAanpUMep, IHAUCHNE r=( pe Yﬂnnnml:l)pﬂl‘f
sepapencroy (x—2) ¥ < x—2. Hepanenerso X > 1 tome we panocimnpio
ncxogomy, #Go, Hanpumep, 3matenie ¥=3 Hepasencrmy (x—2)x <
< x—2 He YAOBNETDOPAET.

-

§ 54. Kaaccmuxaumns népnnulcrg i

HepapencTea, cofep:aliie HEHIBECTHLE BEANYunL n
na M:@%pauwxue W r:n.pum-'uf"d"“"‘"“f'r anreﬂpa".‘ﬂ“":'ﬂ?:;‘?:e’::g
TOAPAIAEANOTCS 11a Hepasencmsa Nepaot, 6MOpod wy, p - e, o
KAaconiKaLHA  NPOHIBOANTCS COBEPIMEHND TaK e, g .. },p:“”e_
unfi (111,19). 1245 >0

Mpimep l. Hepapencrso 3x*— 2areGpannecyoe, pro-

.
poit F_I'r;n::l:‘e p 2. He_rﬂm“"mo 2% >;\=+24x1‘pallcucu,qe"ﬁm_
Mpumep 3. Hepanencrno 3¢ _o_m,_t ok —2) 4 neegpaie
weckoe, nepuoll cTeneud, NOTOMY HTO PiBoMnTey 4 Hepapencray.
4x+5> 0.

g
a. VI, 10,
1) O rpaguiiecRem prowenni pepapencTd ©
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§ 55. HepasencTeo nepmoil crenenn
Hik = € OMHWK HEHSBECTHLIM
Hepasencrso nepeoil creneitt © ORHHM HEU3DECTHEIM MOMHO NPH-
BECTH K BiAy
! ax > b,
Pewennem Gyner:

x>%. ecin a>0,

x<z—. ecm <O

Mpumep 1. Pewnts nepanencteo 5x—3 > Br-f—‘l-
Pewenne Bx—8x>341; —3xr>4; x< e 7L
Mpumep 2. Pewnts sepasenctso Sx+ 2 < Tx+-6.
Pewenne, 5x—Tx < 6—2; —2x < 4; x >—2.
Mpusmep 3. Pewnrs uepanencruo (x—1)F < x*+8.

Fewenne, »*—2xf 1< a®48; —2<T; x>—5.

S3amevanne Hepavencroo omga ax+b > ayx4b, ects nepa-
BEHCTHO meprofi crenenn, ecAu @ W @ HE pasHbl. B npornBHOM caydae
§TO HEePAHEHCTRO MPUBOAHTCA K 4HCAOBOMY (BEpPHOMY HJIH H!a?"m‘!"l-

Mpumep 1. Jlano nepasenctso 2 (3x—5) <3 (2x— 1) +5. Ono pas-
ek wepapenctay Gx—10 < 6x+2, a nocaenee PHBORUTCS K pat-
NOCHANOMY €My wnCAoRoMy (Tomaectsenmomy) hepasencrsy —I0 < L.
Suauit, HCXOAUDE HEPABEHCTHO TOMABCTBEHHDE. .

Mpuuep 2. Hepasencteo 2 (3x—5) > 3(2x—1)-5 npusoantea
i PABHOCILALHOMY eMy (eccMBICSHHOMY WIICADNOMY HEPAueHCTDY —10> 2
3uaunT, NCXONHOR HEPARGHCTBO HE MMEST peiwelnil.

6. Cuctemw mepapencTs nepeoii cTencHn
P

Uroll pelunTh cHCTEMY ™ nepooil © HAXOuM peles

e KIIKAOMO HEPADEHCTSA B OTAEABHOCTI B COMOCTAIJINEM STH PELICHIA.
o conocTannenie aibo Aaer pewenme cuctembt, Mmibo 0GHAPYHIDBACT, HTO
CHCTEMD HE MMEST pewennii.
Npusep | Pewnrs cueremy nepasencrs
4x—3 > 5x—5; 2x4-4 < Bx.
Peweme nepooro mepavencioa ects x < 25 pewciié BTOPOro ects
x> —;-. Pewenne cucremu Gyner % e
Mpuuep 2. Pewnts ciictemy nepanencts
2r—3 > Ix—5; 2v+4+4 > 8r
Pewetiie neproro nepascucrsa x < 2, pewenne nroporo ¥ < — . Pe-

wieiie cuctennt Gyner x < '-:- (npnn sTOM yeaosnn nepavencrso X < 2
Hutaiho Gyaer oepuis).
Hpumep 3. Pewnts cucremy nepacescrn
W—8 < -5 24458k
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Pemenye nepsoro kepapeHctsa ¥ > 2, peluenine BTOporo x < % S

yeaonia npotnBopedar Apyr apyry. Cucrema He uMeeT pewenui,
IMpumep 4. Pewmts cucremy HepasescTs

2 < 16; 3x41>4x—4; 3x46>204T; x45< %% 4-6.
Pewennst nanubix  nepapenctn GYAYT COOTBETCTBOHNO: & < 8, < B,
£>1, x> —1. Conocrapnnn 5TH PEWIEHHS, HAXOLMM, uTo nNépakic nn;'l-

MOHIO 3aMEHNTL OINUM DBTOPLIM, @ TPEThE H HCTBEPTOR — iy T :
Pewenie cucremst Gyner 1 < x < 5. : PeThim.

§ 57. Mpocreiiwne nepasencTsa BTOPONl crencny
€ OZHHM HEHIBECTHLIM

I. Hepasencrno x* < m. i
a) Ecan m > 0, To pewenne ects (O]

._.VE‘:A’{ V-;J-I

G) Ecan m=0, 10 peu:cn-un ner (KBaapar neficrenre,
He Mo#er GuTh OTPHLLATEALULIM).
2. Hepanencrtero x* > m.

(1a)
ABHOTO 4y

a) Ecan m > 0, to nepapencroo (2) enpasepniso, RO-Nepyy (2)
BCCX  apavcunax X, m,rmmux_ qeM m, W, DO-BTOPLIY, npn Beex v nipn
WHAX X, MeHLWHX vem — Vm: Sligue-

x> Vﬁ wn x<—Vm,
(2a)

6) Ecom m=0, 10 nepapencrao (2) cnpaBeiinse npy Beey
¥=0; ¥ Kkpowe

x>0 uwm x<0

) Ecan m < 0, 70 nepapencreo (2) TOMEECTBEIHOR,
Mpnmep 1. Hepapencroo x* < 9 UMCET peuleiye g <
INpusep 2. Hepanencrno x* < —9 ne mveer Pettieyyy © < 3.
[Mpumep 3. Hepanencruo x2 > 9 UMECT pelicnpey, -
Beex uncen, GOALIINX Wem 3, 1 BCEX MUCEH, MCHLUINX ye, ___3"-“(}"
Mpumep 4. Hepasencrno x* > —9 TONACCTBCIU,, '

(20)

NiocTs

& 58. Hep rea BTOpOil € i
© OANNM HeHINECTHLM (oG it cayaii)

Pasgenus nepasencrao nropoi crencin 1 KU’N’"Hllmr Mpn 2
x

mpuEcaeM €ro K QANOMY N3 oD
B pprt9 <0

A prekg >0 (1)

Meperiecen eoGoinil naen B npanyio Hacts M ApnGasy i ey, | -
(—;-)’. Hosyuns COOTRETCTEEHIO 130T im

(++2) < (5) "
(=+5)! ={5) "

o« Mui

a9
@)
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Ecan ofosnasints £+ 5 uepes 2z, a (-‘,_,l)a—q uepes M, TO M OAYWHM
HpoCTEWNE HEePaBEHCTBA
2t <m, (")
> m. 27
Pewenne stux  nepasencrs  GuI0. fano B NPeALAYILeM naparpadge.
Juan_ero, nafigem pewenne nepapencrsa (1) nan (2).

Mpumep 1. Pewnrs nepasencrao —2¢* - 14x—20 > 0. Pasaeans
ofe wacti wa —2 (§ 53, n. 3), mafmem x*—Tx--10 < 0. INepenecn cpo-

7
Cognai waen 10 snpago w npinGasus K 0GCHM  YacTAM (T)". noayHus

(K—%)' i % Orciona (§ 57, cayuaii la)

|

e

T
Sh—p S

¥
+5 T

5|

[putasnan -;, Haxomim -—%4—-,?,- <x <
2<x<h

Mpumep 2. Pewnts nepasencrso —24* 4 H.t—?i’(‘-‘ < 0-9 Bunoaiia
Te We npeobpajoBaia, noayunM HepaneHcTso (J\'—-!—)’ Fp Orciona

(§ 57, cayuaii 2a) uaxomum, WTo Hawe HepaselcTBO CNIPaBELAHEO, BO-“;I"
BLX, npH X—- > %, 7. e x> 5, u, po-pTOpRIX, NP X——F <—

T, e npu x < 2,
Mpumep 3. Pewurs nepasencroo x*-6x--15 < O mﬁ‘ﬂ:”“‘Juca

6
cooGopiellt waeh snpaso o nprGapann K ofeuM HacTam o A e 8,

naigem (x4-3)* < —6, 3ro uepasescrso (§ 57, caywail 10) ne umeer
pewennil, InaunT, He umeeT pewenidi W AslLoE HEpaDneHCTRO.

Mpumep 4. Pewnrs nepavencroo x* - G- 15 > 0, Kﬂf o npi-
uepe 3, nafigem (x--3)* > —6. Sro wepasenctno (§ 57, cayuail 28) Toi-
JCCTRRIHDE, 3llﬂ'llll‘. i Janloe HepanclcTBO TOHACCTBEHHOR.

§ 59. ApndmeTnueckan nporpeccun

CaoBO enporpeccins usmeer JAaTHRCKOE npoucxoiKAeHIe It 03NavacT
CABIDKEHIE  BOEPELY,  STHM  TCPMINOM B MaTeMaTHKE Npemae unenonai
BCREYI0  NOCACAOBATENLHOCTL Hlces, NOCTPOCHHYI0 N[O TAKOMY 3aKoiy,
KOTOPUl NOIDOASET HEOrPAIYCHHO NPONOIMATL STY NOCACAOBATEBLHOCT:
v OfHOM  danpapacHin, Hanpimcp, DOIBOAN  NOCAELOBATCAbHLIC LEALE
\ieaa » Keappat, noayuaem nocaegopatessmocts 1, 4, 9, 16, 256 T, A
CAgiys STOMY 3aKOMY, MOKHO Heorpampienno ee NpoROANMTE. “ncaa,
COCTABARIOWLNE STV TIOCAEA0BATCABHOCTL, HASLIBA0TCH oo daexasu. B na-
CTORUIEE  BPEMR  TEPMUN  enpoTpeccitns i 5TOM LUMPOKOM CMuIChE e
YHOTPEGAACTCA; BMECTO STOrO roBOPAT npocto nocdedosameabnocmy. Ho
A NPOCTRIX 1 BAMHLX WACTHBX BUAA mporpeccuit— apuiseTHieckan i
TEOMETPHUCCKAA — CONDANILAN CBOH NPEHHHE HAIBANHR.



—

§ 60, TEOMETPHYECKAS TPOrPECCHS 141

Apudsemuneckold npozpeccuell Haswaaemes  MaKan  MOCACOONMEAL-
HOCMG Yuged, & KOMOPON PAIHOCME Mexcdy nocacdyiouus w npedudiyugs
UACKANU OCMACMICR  HeugMennod. DTa HEHIMEHIAN  PA3HOCTL IAIETesH
PASKOCIMbIO npozpeccuit,

pusep 1. Harypamnufi psg wuncea 1, 2, 3, 4, 5, ... eoin
apudMeTHveckan nporpeccs ¢ pastocTsio 1.

pumep 2. Iocaesosateasnocts wncea 10, 8, 6, 4, 2, 0, —2,
—4 ... ects apumernueckan nporpeccus ¢ pasnocTuio —2
10600 waen  apugbsemuseckol mpozpeccut MOWHO  BLMHCANTE
popmyne

s

( ay=a; +d{n—1)

) ~— NepBhIil s s p— P B3N
1 1 unen nporpeccun; d-— pasiocTs nporpeccii; 11— HoMe|

T0r0 wnena), porp ’ P porp: .

Cynsa nepax n i A HETCH
= waenos apupmerndeckoll nporpeccln BuipaHacTcH
opayaoii pup porp!

Hpnaep 3. B nporpeconn 12, 15, 18, 21, 24 aecaTulil wacH
Papen aln=1g+3-9=3p9. . Ol
YMMA pecaTi HEPBLIX 9JeHOB papia
o+ ae) 10 l|2+39}|0=255‘

So=1tq0) 10 2

Tpusep 4. Cymua Beex menux uncen or 1 go 100 BEAOHITEHO
panya LL+100) 100

cym,:a:. OuBdeT ynoGHO nombIOBaTHCA ewle oawoil  opmydud Aa3
AL
2a, +d {(n—=1) )

Spn 5

§ 60. Feomerpuueckan nporpecens

A "fmmmpmacxnn npozpeccued Hoswaaemes NOCAMIOSRIEABNOCHID HUCEs,
ccmomopol omuouiente wexcdy nocaedyiouqus u npedwdyuiu wACHaN
MACMER Hewsauennus, 3o neiamenioe oTHOWEHIE HA3LIDACTCH SHAMERS
medes npozpeceun. y
Mpumep 1. Unena 5, 10, 20, 40, ... oGpasyi0T TeGNETPHUECHYH
Nporpecenio co auamenatenes 2. reoMeT-
Pu-Jec“p""F P 2. Uncaa 1; 0,15 0,01; 0,001 n 7. A 0GPa3YIOT TEGMET
s YIO nporpeccio co anamenarencs 0,1,
o CMETPRYECKan nporpeceis nasumaeTcs soapacmalotyet,
IDTHA  Beqmuuna ee auamenatens Gosbwe epmimiusl (Kax B
W ybusawowed, koraa ona wenvuwie emnn (kax B npumepe 2). nia-
3ameunanne. 3navenatens nporpeccin mMower Guth 1 m'|: aR-
TEALHEM  4HCAOM, HO MPOFPECCHN ¢ OTPHUATEABILM SHANCHATCARN TIPS
THeCKOro suatenin He HMEInT,
JhoGoi  waen  zeo pusecKort cun

woraa abco-
npusepe 1),

MOHHO BLiMHCANTE ne
thopayae poey -
TS ay =a;q"= 1 {

o LG HACH; §——3HAMEHATeNs [IpOrpeccHil; LA
HacHa),

[1—pouep BIAT
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Cymna nepesix n waenos reometpuueckoll nporpeccun (3Hamenarens
Kotopoil e pawen 1) sripaaerca ¢opmy.oil

nno-a. oy —a,4q b {2)

a=1 1=g
nepuoe M3 Bupawelnii yaoGiee Opate, KOTAa NPOrpeccHf BO3PACTAIOULAA,
BTOpOE=— KOTA2 OHa yOkIBalOLLAs . .
Eean we q=1, 10 NPOrPeccHA COCTONT 13 PABHLIX WACHOD U BMECTO
(2) umees: s,=na,.
Npumep 3. B reomerpuueckofi nporpeccun 5, 10, 20, 40, ...
BeCATLIT unen ayy=52"=5.512=2560. Cymma NecATH NepBuX uneHoB

s0= 2220 515,

=

Yacro Gupaer ynoGio nobavsosatscs eute oguoit dopmynolt gaf g

]
gt
Cymauod Gecxonesno yhomaowed seonempuneenad npoepeccun (| q|<1)
HBIGIBAETCH  MHCAO, K KOTOPOMY HEOrpaHHucHHO MPHOAMACAETCT CYMMa
NepuLx A dacuos  yOwBsaiolledl nporpeccun Npu HeorpaHHYEHHOM BO3pd-
CTaunil Yuchaa n. .
Cymma  Geckoneuno yOumaoted reuate‘rpll'{ecl(oﬁ nporpeccHil Buipa-
aercs opuynoi _
§= o .
3 '“1'1—@
Mpumep 4, Cymma Geckonewno yGuisaiouted reomerpuueckoll npo-

I
TpecEuit -, =,

Cymnta %+-;—.+...+~;T Npu HeorpanndenHoM BO3PACTAHNN [ Heorpa-

HHYENNO npuGamxaetes K wncay 1.

§ 61. Ovpuuarcanuwe, wyacsoil n gpoluwie NOKAIaTEAN cTEncHN

Boaregenne 5 n-io CTenens NEpPROHAYANLHO NONHMANOCH Kax no-

BTOpeIe  HEKOTOPOro WWcAa comiomutenem n  pas. € sroil  TouKn
1
apenns Takue bulpaxennd, Kak 9-%  wam gt ‘5 npeACTanAnKOTCR
GEeCCMBICACHHBIMIL, TAK - KAK HeAb3n B3ATL  HHCA0 9 COMHOMEHTEgEM
EMUHYC ABAY  pada— WAk !.-;- paza. Tem me Mence B MaTEMaTHKE
STHM Bupalll(l.'illmm NPT onpefenennsii cMuica; nvenno, 9-F cunTaT
h i

PABHLIN g =0 9" cayraor pasmun PP =(P0)'=27 n 1. &
3nech nponcxopuT To e oGolUCHIE MOHATIA MATEMATIIECKOro AellcTRE,
{aKOE COUCPLIACTCA D MATCMATHKE [OCTONHMHO; NPOCTCALIIM W CamuM pai-
i oGo0leniies Takoro poja Guao oGobwenne AeficToin YMUDMCINE Ha
cayuait gpoGuoro muowutenn (. I1,20). Mowiio GO Obl BOBCE He
BEOANTL Wi ApoGHbX, mu oTpnuatensHwx crenewedi. Ho Toasko 1orgs
npiiudocs Gl 3a1aun OAMOTO M TOTO Me Pojd PeldTh HE HO OAHOMY
NpaBuAy, @ ¢ NOMOURbIO MHOMECTSA PajiuqBLIX npavui, Jajauud, o KOTo-
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P MLl TOBOPHM, NPHHARJIEHAT NOMTH Bee K BRICIell MaTeMaTHKe, NOSTOMY
MHOTHX KOHKPETHWX NPHUMEpPOB ME NPNHECTH 3fech He momenm. Ho onna
H3 ITHX 3a1a4 NOApoGHO M3YYaeTCA B IJCMCHTIPHON MaTemaTike— STO
Aorapumuposanie (e, § 62). 3amernm, 9T0 Teopus Jorapujmon, KOTO:
pan ceiluac Hepaspupno ceazana ¢ oGoCILENNeM NOHATHA cTeneHi, B T~
uelie LEJOTO CTOJeTHst nocae ee OTKpHTHS (Ma pyGeme 16 w 17 sexon)
obxopnnack Gea JpofNOTo M OTPHUATENLHOTO MOKasateneil cremepi; TaK
We ofcrodno jeno w ¢ sajauamn seciwell MateMarikm, o xoropmx Mbl
ynommmamt. Jluws B konue 17 BeKa © yenommennes ji pocroM HHCS
MATEMBTHYECKIX 38184 NOABNJACH HECTOATENbHAN HeOGX0RHMoCTh B 0000-
UlElIN TOHATIA CTENENT; B STOM HANPABJACINH H NOWAN ekotopiie yie-
Hkig; B oKouMaTesbHOil dopme sTO caeaan HuloTou,

Onpeacacine oTpuuateabnoii crenenu Y). Cmenens waxoso-1ubo wucd
€ (yeaotst) OMPUKAIMEALKBIA NOKAIAMEAEM  ECIND edunuya, detennad Ha
CHENgRY MO0 HE WUCHI ¢ NOAONCUIMEALHYN NOKABAMeAeN, epauqyng KOO
pozo paswa abcoaomuodl seaunume ompuyamelsioss noxasamean, 1. €.

= e

0

a
Npuueps. 2-?=-r=—t; (-:—)"==1:(Lf—)’ =18 (—a)-*=

1
=11(—d)“=--ﬁ HT R
Papelicteo a="™ = l:a™ octaercsl cNPanefIiBEM Kag juq nononsHTeNE
HOTO  Muehd i, TAK 18 OTPHLATEILHOTO. Econ, l!l‘ll'lp"l.ep _.,,,__.._-5¢
T

10 — m Gyner papio -5, u nawa qopuyna Syaer umer, oy gt e
= a

=
4T0 COTVACYETCH © BLILENPHBELEHNEIN ONPCACTElney,

HelicToNA ¢ OTPHUATEALNLIMI _CTENEHAMI  NOAIHRIo ey Beey mpaBi®
AN, UMCIOLLIM CHIY A0S NONOANTENbHUX CTenenell, Bopea Toro, AN
NOCAE BEEACHNA OTPHILITENBHMX CTencuel NPaviia fefierpyg 5 DORO
TABHLIMIL CTENEHAME NPHOGPEeTAIOT BCIO OGUIHOCTL. o

Tax, dopuysa a™:an=qm= (c. 111,25) Teneps mower gums npit
Meflela U TOALKO K CAyYsio m > f, 1O U K Clyualg m -~ o

Mpusmep. abigh— gb=86—pn=3, j:L{‘IIL‘TEHTe.'!th. ‘Orﬂac.uu arlpeJ!.e-"c'
nio a=3 =75, TaK 4T0 pavencrso a®:a*=a=" oanauger B 1 a6

opuyaa a®:al =ait=4 06anana OGUIOCTBIO, HYKNO, weagy & . coxpd”
Ms }c;._..y B TOPAA, KOrja m==n; AAA STOFO NpkMey uen,.omﬁﬂ“oﬁﬂﬁe'

JICHHE.
Onpepenenne  nyacuoi nenem;‘ Hyaesan  cmenpy, e, ik
ontaHp20 0N HYAR, ecmb edunuya *).

2 %0
Mpumepn. 3=1; (=3)°=1 ('_':-T) =1; abigd o 1.
Onpeneaenie apoGioii crenenn. Bosteciu utcag g (neficrpyrensnos!
R n=tl  cmeneyy it
@ cmenedb —— Ha— B3 g pmenst

wtican @ O APOGHBIX CTCNEHSIX KOMTMEKCHUX SHCen ey, 1y 4o

R
b®, AHYICELN croy

1 AN EMI SOTPHRATEALNAR crenci " Sl -

o 3 o aaubael coormercrpeiiie CTEREI & CTRIMTE Ly, ”, ) SAPOGIAS Jope

W nok a3 aTeAAMI. 2. e

1,2
5; Dupamense 0%, wax u pupameinne 5 (1133 HEORP Ry g,

—
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NMpumepn, 9= J90 =27;

()=(3)"= Y/ G =i
3¥"e=3"r= /243 ~ 15,58.

Bamevanne l. Ochosamne a momno Geno Ge Gpate M oTpHUA-
TeALILIM, HO TOFAG ero ApoHLie cTenexit MoryT ne ObiTh ACHCTBHTe bHLIMH

UCAAMIL. Hanpusep,
(—9"= /=2 = /=8,

Kopens l'/ —8 pe mower GbiTh ACACTBHTEBHEIM UHCAOM,

B suzementapnoil maTemarike ofbi paccMaTpHBaIOTCH TOMBKO NOJAG-
HNTEALHBIE OCHOBANHUA ApofHsX cTenes

3amevanue 2. Yro gacaerca caMux moxazatened, To paccMaTpH-
BAOTCA KaK MOJOMKHTEABHWE, TAK H OTPHUATEALHEE APOGHLIE MOKa3laTe;
D"{pﬂmfe,ﬂbuue NOKazaTeq i HWe MEHEe BadKNikl, YeM NOJOHCHTENBHBIC. ﬂ_r“]
onaanenun aorapudMUueckKiMi BLUHCICHIAMIL COBRPLICHHO HeoOX0oaNMO Ha
DOAMOMND (ONbIEM YNCAC YNPaHHEH] YeTKO YCBOHTL CMBICH OTPHUATENL-
X gpobHbIX noxazarensil. L5

Opumepn. 971 = 1:9%r=;

(a)-"r'a 1_( 8 )i’f'- 243,
7 i T =F
4

= i L~ 0,0642.
LETES

C puegernes apobuux noxasateneit 'Panlma neitetanit nam crenensym
fie NOABEPrAOTCA MNKAKUM namememuaM. Tax, ocraerca B enne dopmyaa
am.gt =am+n oy ap. Ho :
) y 2 - e 7ot -
Npusep. aa=* = a"* Deficrautensio, a'’r = /ﬂ‘! ;e =
1

75
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§ 62, Cywmnocts Aorapiupmuieckoro metona;
cocTasnenne Tabanus Aorapupmon

Yunomenne, Aenenne, BOIBELSHIE B CTENeHb W WIBJCUEHNE KODHR —
peitereiA, ropasgo Gonee TPYAOCMKIE, WEM CAOKCHNE H BLIMHTaNHE, OCO-
CeHHO TOFAE, HOLAS MYMKNO NPONIBOAKTH ACHCTBNA C MHOFOZHAUHBIMM HHC-
nanmn. Hactoateablan NOTPeCHOCTh B TakNX ACHCTDHAX Bnepbhie BOIMHKNA
p 16 pexe B COA3N C PA3BHTHEM JAJbHETO MOpENJABAHHA, BEI3BABLIIM
YCODEPIIeHCTBOBANIE ACTPOHOMIECKHX maGmiopenuil ¥ Bumcaennii. Ha
IOMBE ACTPOHOMUNYECKNX DPACYETOB W BO3HHKAM Ma pyGeme 16 n 17 sexos
mragmpunqccuue BLIYICAEHIA.

HACTOMIIEE BPeMA 3T BEIYNCACHHA NPHMERAKOTCA MOBCIOAY, rae
OPUXOAUTCA HMETh [0 © MHOrOsuauubimiu wucaamu, Onm BHrogukl yme
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npit AeficTBMAX € UETHIPEXIHATHBIMH WHCAAMH I COBEpIUEHHD HEoGXOAMMLL
B TeX CAYYAAX, KOTJa TOMHOCTb AOJIHIHA AOXOAMTL A0 NATOro suaka. Bonb-
Waf TOMHOCTh HA NPAaKTHKE TPeGyerca ovcHb Pepko.

Llennoctt  Aorapunueckoro MeTofa COCTONT B TOM, MTO Ol CBOANT
YMHOMENHE H HeNCHHE UHCEA K CAOMCHWIO H BuIMHTAHHIO — AeficTBHAM
meniee Tpyaceminm, Boasenenwe B crenens, w3IpseucHue KOpHA, @ TaKme
I psn APYTUX BHMHCACHHE (Hanpusmep, TPHIOHOMETPHYECKNX) TAKMKe 3ua-
UHTEABHO Y NPOLAIOTCH,

Buncuum na npumepax uacio meroga.

MNycrs Tpefyetes ymuoncirs L0000 na 100000. Komeuno, Mul ne
CTaHeM BHIMOANATL 3TO JeficTBHE NO cxemMe YMHOMCHMA MHOTOIHAMHBIX
uncen. Mu npocto cocuuTaeM uMCAO lydeilr B MHOMHMOM (4) M MHOHH-
Tene (5), cromum sH uieaa (44-5=0) u cpasy namuiies npon3IBesenne
1 000 000 (9 nyaeit). 3aKOHHOCTE TAKOIO BHIMHCACHIA OCHOBAHA 1A TOM,
4TO  COMHOMCUTENN  cyTh  (Uenwe) cremewn wwcaa |0;  ymuomaerca 10°
ua 10% npw stom nokasaTean crenenefi cKJaiuBaloTcs. TOMHO TAK He
CORPaenHD BRINOJAHAETCA N ACJACHME cTeneWeill JecATH (lAejenne 3a-
MEHACTCA BWYHTamHem nokazaTened). Ho Tak momwo Aeants 0 ymuo-
WidTh JHIL HEMHOTHE NHCA@, HanpuMep, B Npeienax Nepporo MEJIHOHA
MOWHO 6paTh (we cumtan 1) amum 6 wncen: 10, 100, 1000, 10000,
100000, 1000000. UYucen, AONYCKADUNK  nogobuoe yMUDIKEHNE 1 jie.
Jenne, GYAeT ropasao Goamile, ecii nante pmecro ocmopannn 10 apyroe,
Gonee Ganskoe k 1. Bosemewm, nanpumep, ocnopaime 2 W cocrapbum
Tabaiiy ero nepowx 12 crencueii:

norkalateNs

crenen

(aorapudmg 1 2 3 4 5 6 7 8 ] 1 11 12
creieis 2 4 8 16 .37 64 128 256 512 1024 2048 4090 -
funcnop '

Hucaa, cromune n pepxneit crpoke (nokasarenn creneneit), mu Gyaem
TeNeph HAILIDATh A0capughmasi, 8 uMCAA, CTORULME B HIGKIell CTpoke
(cTencun), —npocto wucaasmu,

TOOW NEPEMUOMITL Kakite-mGo fpa wicaa musKkHell CTPOKH, AOCTA-
TOUHO CHOMHTH B4 MHCAA, CTOAMEX wan numy. Hanpumep, uroGhi nafitis
nponspetenne 32 u 64, caomum cronmpe Han 32 u nap 64 wncaa 5w Gp
§46=11. Iop uncaom 11 maxopmm peayaprar: 2048, Yrofwm paiue-
auts 4096 na 256, soswmem umcaa 12 u 8, cToRme Hag HHMH; BblUNTACA
12—8=4. Ilog wncrom 4 maxomum orser: 16, Ecau PO HTY TaOAHILY
/e00, DBEAR UYJCBVIO N OTPMUATENBHYIO CcTeneHn 4ncaa 2, 10 MO0
GyneT BLUNOANATEL I [ICARHNE MENLOINX SHcea Ha GOJbUINe,

Xota cpeau crenewedi wicad 2 ropasao Memblie npoGeaos, HEM cpean
creneneit wnead 10, pee ke B npciell crpoxe nawefi TaGHLE HET Odenb
amorix uncen. [ostomy npaktiveckoro snauenin i 1a TaGAHUa HE MOHET
mwets. Ho ecan 3a ociopanne pants wicno, ropasgo Gosee Gauskoe K B
HeM MHCHO0 2, TO STOT Aedekt Gymer yerpanei. -

[prwew, maupumep, sa ocuosamse uucro 1,00001. B mpeaenax
mesny | o 100000 okameren comime muaamona (1 151 202) ero noCAcAS”
BATeABIBIX cTencHell. Ecan mu oxpyrsmm snauenns sTHX mrrexenil l::‘
Xpanus AHilL WEeCTh 3iavauyyx LWHP, TO cpeal MHJIHONE orpyraet P
PE3YJLTATOD OKaXYTCA bee uewe wicaa or | go 10000. ITpasan, ‘o
GyayT Ants NpUGMIDKeNHLe snauennn creneiedi. Ho Tax Kax np ¥
WEHIMH U JIC/ICHHY  NATHINAMNBIX LEeALX uHCeJ] Hac gyayT M

-l"-_-;‘*&
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TONBKO TEpBHe MATH 3NAKOD Pe3yJLTaTa, TO COCTABAEHHHE TAGANLE No3-
HOAAT MEPEMHOMATH, ACANTH H T. j. MATHSHAUHBE UEJLE uncaa, a cae-
LOBATEALHO, # JIECATHYNEIE APOGH, HMEIOULNE NATh SHadaunx uwdp.

Huenno Tak # GuAN COCTABACHH! nepBble TaGauusl Jorapudion '),
Buiaucaetie nx noTpeGopano MEoroAeTHeii neytoMumoit paGorst. B nacros-
niee BPEMA METORAMit BLCWiel MaTeMaTHKK 5TY paGoTy MOr Ghi BLINOJHHTL
KAWL B TeueHne Kakoro-HnGyab mecana, TpPHCTA AeT Hasap STOMY HYHNO
GLII0 MOCBATHTL BCiO Mu3ub. Ho 3at0 o Mioro pas Bo3pocia npoH3Boan-
TENLHOCTH TPYAA MHOTHX THCAY Beupcantenell, nNOALIOBABILHXCHA pas o
HABCCT/A COCTARMENNLIMI TaGnHUAMH.

B macronulee spema B TaGauuax norapimdpMoB KN3AeTca © OCHOBANHE
wncno 10, w10 jlger pajt BHYHCANTEABHWIX NPEHMYIECT (TAK Kak Halm
wymepauns — necamauan). [Tpn stom pAs noayueHHA UeWX WNcea npi-
xoauTen Gpate dpolume crenenn wuena 10

Jlorapiupm Hexotoporo uicaa npu ockopanii 10 naswisaercs ero decs-
MUYHBIAL A02APUBMOM. CocTapnetne TaGAHIE ACCATHYHBLIX mrapuq:uca He
npeAcTapaner ocolux  TpyAmocTeil, ecan Yme cocTapaeda Tafamua no
ocuosanmo 1,00001. defcTenTesbno, NYCTe ME XOTHM HafTH JecATHUHbI
merapugM  umeaa 3, T. e TOT NOKA3aTeNb CTeneHi, B KOTOp HYHHO
noasectit 10, uroGu noaysuts 3. M3 taGanns no ockoanmio 1,00001 mu
naitpen:

10 = 1,00001 230 288,

3 & 1,00001109 802,

Boasens ofe wacT# MepBOTo PapencTda B CTeNeHb mﬁ' Haiipen:

1,00001 = 1001#230 268), pgarony propoe papenctso nepenHWETCH B BAR

3 10V100 0015230 288) ¢ o pecqruumii  JorapudM uWcaa 3 ectn
109 8(61:230 258 =0,47712. INogoGury ke ofpazom MOMKHO HafiTi ACCATHY-
nue JOrapudMel 1 OCTANBIEX uicen 2).

§ 63. Ocnonunwie cooiictea aorapidgmon

Jocapugmon wpcaa N no OcHOSAHUN @ RAWGAEMICA NOKOSAMEAb Cic-
FIEHIL X, @ KQMOPYD KRYNHG 8038ccmi a, ol nmy-:!.'mu upeto N.

Ocoanavemie; log, N=x. 3anncs log, N=xX cosepucnno pasio-
auaika samncy a®*=N.

Npumepu. logy8=3, Tax nax 2*=8; log, , 16=—4, TaK Kik
1\ =4 : I+ 1 1
(?) =16; log, (T) =3, TaK KaKk (-2—)’=—B-.

D —

1) Weeluspuess Bropra  (ox, 1590 r.pe Ko A1 or
Bopri Owaai coctanaenss Tabanis aorapndmen  worhanguen Henepos, soropi
6JJil.‘l 38 ocHODANME wMcno, Ovent GaRIKOE K eENNNIe, O MOHBIDEE, YeM SHNMHEL.

Biopru onyGankonan entio padory ammes » 1620 r.
B cpet Tadmiue Henepa.

%) Hygen coctapaeuna Tadauun fec

we in 1614 r.) nonouancs

L ATHUNEE JOTERREMOB NPNHANCHIET H:ncny
I Era CorpyANNKY anrandannny Bpirry. Onn comvecTno sas patory no nepe-
cuery mpemnnx TaGanu Henepa wa joe ocnonanne 10, Mocae emeprn Henepa
h:.un-ln: NPORSAMIEA 0 sakonwua sy pafiory (on onyGANKOBAA €e  NOANOCTLIO
B 1624 r.). Tlostomy pecaTivnEE  Acrapudud SHIBAKTLN  MNANe Gpusrosemy,
Jlpetnse crenenn n To BPpeMN  Cwe ne Guan IATHE B MATCMATHRE, 1o Henep o
Bpurr ofxognnics Ges mix, TaK KoK nonaTiio aor apidata o1 AADIAM ONPEREICH e
MECHOALKO DTANTEKUECCA T HHUE NPIHRTONC, 1
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Ha onpepedienun JOTAPH(pMA DETEKACT CACAYIOWEE TOHACCTRO:

I N
a Fe =N,

Mpumepn. 2'%*=8, T e =8 slogsts o5, [ole M — N,

Uitcna a (ocnosanue accapupaa) w N (uucso) momno Gpate ueaumi
W ApoGHLMI (CM. NPUMEDLI), HO HEMPEMEHNO NOMOMUTEABHLIML, CCIIL Mbl
xorTiM, uroGul morapudimel Guan dede IbMOCAIL GTICaaMIt. .

Camn ke norapudMe MOTYT GWTh W OTPHUATENLHL; OMPAHAMEALHEE
Aveapudhabl CMOAL e AANCHLL HO NPAKMUKE, KAK 1 ROAOICUIMEABHNE.

Ecan 3a ochopamme aorapumon nsath 4ncao, Goabmiee  eAMINIL
nanpusep, wncao 10), To Goabluee wncAo wmeer Goasuniil sorapids.
Jlorapudms wiecen, GOABIWNX  CANHNLL, NOJOMKHTENLIN, MEHBLUINX eAH-
1t —oTpuiaTeastnt, Jlorapimpm enpuinun npr moGom ocnopanun pasel
Hymo. Jorapudm UHENa, PaBHOrG OCHOBAHNIO, breraa ecth | (b mecaTii-
nuix porapmpmax g 10=1)%). J

Jocapudau npousiedenun pasen cysme Aozapudaos commoxcumeneil:

log (NyNg) =log Ny 4-log N,.

Jloeapuga wacmuozo pasen pasmocinu mexdy AQapudMon wUCANMEAR
U ADRAPUPHMOM SHAMEHAMEAR:

lug:'T:=1ngN.-—logN,,

Jozapugia  cmenenu  paser NPousSEdeNun MOKAIAMESA  cmencHUE HE
A02aPUa €8 OCHORAHUR
log N =m log N.

Jlozapupu KophR pasei wacmHoAy om desenus avsapudsa ﬂuhvfum-
HO20 GHCAT HA NOROIIMEAL KOpRR!

m/ 7 _ log N
log ‘/N B

(caeactune npeaupymero cnoficrsa, uGo ';‘/F..;lem]'

Bo scex werwpex gopmynax wieaa N, N, u N
NOABHNTELHLIMIL s Hpaanoarazca

Mpepocrepexenne. Jorapnpm cymmu ne panen -
pimon; neassn oueeto  log (a+-b)  nicams” log a4 log b. G M:mm
MACTO JICAACTCR.

[MposorapufMupoBaTh HEKOTOPOR  BLIPaNieNne — sumTHT BLIPAINTL €ro
AOrEpUg YepeI NOTAPUPMLL BXORAILIX © STO. DLPAMCHIte Bl HIL

puMeps aorapudgMuponanus.
e 2hm—"ls j = 2
1) log 5= = log Qu*bm="s ) =log 242 log a - log b—-3 log m;

14,362 .10, 20600 i
2) x= g5, 06-43 1109 lig ¥ =1y 14,352 - - 1 0,20600 —
— 1g 185,06 — 2 kg 43 110,

1) Buakow | Gea YKOIaMUR OCHOVANNN oB0INANAeTCR gecATiuNLll AOFm
arawom log Ges yrasanii oCuHoRiIME — dorapiads no npunﬁwu.nnur ucnup-"nun
{1 npeAeaax OO GOPMYAL ITO OCHONANIE CUMTACTEN OAINM It T ie).

%) Ocnonaiine Aorapichia (d) 10 ROAWND DABINTECH ANMILE HHAYE ¥ WICEN,
e PANAMX CANINLE, COBCEM e OYACT AUTAPNgME, 3 AaR eAMWHLW LCHKOE YNCHD
GYALT AorapnduMost,
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Mmes TaGanily pecatdmuux sorapupmon, naiiiem no meii Ig 14,362,
lg 0,20600 u 7. 4. M DHYHCAMM NPABYI0 YacTh HAaWero PaBeHcTsa; aro
Gyzer lg x. [Nocae storo no TaGaHLe .HAliieM WMCJA0 X MO €r0 JOFapHpMy.
ilonpotiee cu. 111,67 —70. ’

§ 64. Hatypansheie aorapugmei; uicao

Ilnm mpakTuueckoro npumenenun nanGonee YAOGHEIM OCHOBAHNHEM S0«
rapumon sonserest uneao 10. Ho ann teoperuueckux HccAeaoBaimii nan-
Gonee npuropno APYroe OCHOBAHHE, HMEHHO HPPALHOHANLHOE WICHD &=
=2,718281 83 (c ToumocTsIo N0 BOCKMOrO AGCATHHHONO 3HaKa). Stor no-
PaauTenbublil HMa nepomil Barang AKT DOJHOCTBIO MOXHO PadbicHHTL
TOALKO B Beciefi MareMaTHKe; B3Hech MBI NOKaMeM /Wb, OTKYAa ST0
umca0 mospasercsi. OHO HAXOANTCA B TecHOl CBA3N € TeM CMOCOGOM Bhi-
uncaenna aorapudmon, KoTopii Gua obbacken B § 62. Koraa muw Gepes

33 OCHOBaHHE uMCHO I-i-?, Gnuakoe x epuunme, wmanpusep  1,00001

(n=100000), To pan meCojbMX WHCES NOAYHAIOTCR OFPOMHLE AOra-
P, nanpumep wncao 3 aweer aorapagm 109 861. YrToGu stoT Aora-
PPy Guln BeAYMHOR TOrO JKe MOpsAKA, YTO W CaMo HHCAO 3, ero cae-
A0BaA0 Gbl yMeHLIATE B n= 100000 pas. Torga on uMea Gul BeHYHY

1,08861. Yucao 3 Gyper umers sorapugm 1,09861, ecan sa ocuopanme
BANTH HE

141 —1,00001, a (|+—,")"=l.oooulmm.
Heficrontensno, Mul nveen;
3= (1,00001)109 861 — | HDO0] 168 bv- 1,09881 — (1,0000 1190 000)1, 09881,

Ecan s swawenum seamsuny  1,00001100000, 10 ¢ TounocTHIO A0
EOCBMOrG ACCATUMHOIO 3HaKa nafigem:

(1+ 'T)" —9,71896763 (n= 100000),

910 aMeA0 YiKe Ouenh GAMIKQ K WHCAY € OHO HMECT OMNNAKOBLE
€ HnchoM e neposle nath uwpp. Ecan b MB NOMOHMHJN B OCHOBANNE
ue 1,00001, a ewe Gonee Ganskoe k | wieao, nanpumep 1,000001, T, ¢
B3fAAKN G n=1 000000, 7o, paccymaan Tak e, KaK NPemje, Hawain
Gi, 40 euwle Goace yaoGuwm ochopaiines GyAeT 5

( l+~,',~)" =1,0000017 008 ovo,

370 MHEAD ¢ TOUNOCTBIO RO BockMoro suaka panno 2,718 280 47. Omo
lmerl.'r TE HE NepOHe weeTs undgp, wTo wHeno &, a B ceasMoil unippe or-
AMNACTU AWUIL A epmmny, Yem Gosbwe BIATL WICAO £, TEM MeHbiLe

(BT

uneao (l'l'T) Gyper orammateen ot wneaa e, Hnaue ropops, wiucao e
n

€cnte npedea, K Komopomy cmpemumca (l+-};) AL Heo2 Panuyed Hos
so3pacmanu n. 3TO Nl €CTh OnpefercHNe WHCAD €.

1
Mu sngean, wro ocnonanne 1+, o 3uaunT, n (l'l'% B ent o
WiEe NOIBOJSET BEYMCANTE AOrapujMbl BCCHOIMOMHELX uneen, uem Goabiue
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gycno i, Ectectoenio omuaats, 4to HanGonee yAoGHLIM AAA TO ae nean
Gvaer npesen, K KOTOPOMY CTPeMuTCA (I-{-%)" NP HeorpaHnueHHoM

BoapacTaHi n, T.e. uncao ¢. Tak n ects B fefictirensnoctn. Baruncaciine
J'i!!rﬁpiltt)MBB no OCHOBAHWIQ & CODRepLIacTCH Guc'rpcc. yem no BCF[KUM!
Apv¥roMy oCHOBaHHIO. Cnocofikl 3TOTO  BLIMHCASHHA H3JAraloTes U BLCLCi
MaTeMaTike. -

CaMo WHEAD e MOWKHD BLIPA3NTb AecATHYHoll Apobbio ¢ moboil crencluio
TOYHOCTH, B Taﬂ.l'lllll.ﬂx MOMCHO HaliTH Takue I'I]'.IIIMIIIKE}IHIJE anayennn €,
KOTOpBE N0 cBoeil TOWHOCTH NPEBOCKOAAT MOGLIE NPATHIECKH BOIMOMKILIE
Tpelopannn, C nonuofl e TOMHOCTBIO YMCAO € Wi ACCRTHYHON, 1 Apyl'm'i
paumOBaIbHOM APOOBIO NPEACTABNTH Hepoamoxkin. Bonee Toro, wucao ¢ ne
TOJALKO HPPaUHOHAALHD, HO H TPaHCUEHAEHTHO (CM. |[].2?)_

."Ioraplldmu. HINTHE 0 OCHOBAHWID ¢, HA3LIBAIOTCH MOmypaABNBLAIE
:lursp:;lpllaull, Hacto uX Ha3ILBAOT (MCTOpHUECKH HENPABH/ALNO) Helepo-
BEIME *).

OGoanauenne, Bmecto log,x npumsro nucats Inx (swax In
&Th CORpaieniie Ca08 «Aorapidm naTypasuibils).

Mpumep. In3=1,09861.

YmoOm no ussecmuomy decamuuxosy aveapugmy wicaa N watoue
220 HamypaasHuil  sozapudhs, HyxcHo pazdeawme  decamussbii Apzapughat
wucaa N wa decamusnoil aoeapugm qucaa e (nocaenmiil pasen 0,43429.,.):

S ARN N
In =r S 13795 = 2.30250 g V.

Beauwunna 1g e =0,43429 naseinacrcn sodyaen decamusnmx aozapud-
AMog 1 ofo3HavaeTCR uepes M‘ TAK 4TO
! "
InN=-xlgN?,
Mpumep. Ha maGanuw  gecatnunmx norapudmon vess: lg2 =
= 0,30103. Orciona : i £
In 2 =-.0,30103 = 0,69315.
Ymobut no HUISECMHOMY  HAMYPAALHOM Y Ad2aApUHNY HuCaa N wmadmu

er0 decamusHel  aozapuga, RyzcHo YMuONCUmy  Hamypaabied Apzapudiat
Ha a0dyas decamusnbts aveapudmos M =lge:

lgN=lgelnN=MInN = 043429 In N.

) Ocuopamues, KOTOPUM MAKTHAECKN moAuioBancA  Henep, Guno wucao

1 —0,0000001. Ecant G sl 3axoTean noe Aorapufre Tadaniu Henepi yde

umth 8 10 000 000=10" pas (cp. npusmep, pasoGpannmi "”“‘ﬂt 10 3a m:lmrul e
1

poames Guan Gl D3ATE YHCAO 1--? ., CAe k=107, xotopoe wmomuo Guo Gul

yeaonuo Haanate ocuossnner Talauuw Henepa, Ho sto wicho oTHofgs e panio
§ncay ¢ 00 0SB MAI0 OTANMACTCH OT YHCAD +
1) [asiie SUECh NPARIAR fiepexods oT naTyparbnux  aorapuduon K AeCHTHY-
1M 0 0GpATHO NPEACTARAAIDT CoBOR NacTHMe cayuan obunx dopsys
log, N
" = b
log , N=logy, Nlog, b log, N _-—-—-ionba
poasoamiouyik  Nepefitin oF Aorapidsa wicas N no ocnosanmn b K aorapudsey 1000
e WACAD 10 vCHOBaMNG a. Bropan dopuysa npu N=b gaer;

1
logﬂb=m.
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Mpunuep. In3=1,09861. Orciopa lg3=M-1,098 61 =0,477 12.

1
Aan o6aerdenus ymuomennsn na M u Ha -5 COCTABARIOTCS TaGamiL,

1
COREPIHAING NPON3BELEHHA M i H3 BCE OIHOIHAURLIE WAH Ha BCe JBY-
JHAMHBIE MHBOMUTEAN. 3180k l'!pllHU.![l!T\‘:!ﬁ Talanua YMHOHEHHA M u };I-{ Ha
OHO3HAYNKE YHCaa,

Kpariwe M ‘Kpatiue -Alv“—
| 0,434 29 2,302 59
2 0,868 59 4,605 17
3 1,302 88 6,907 76
4 1,737 18 9,210 34
5 2,171 47 11,502 83
[} 2,605 77 13,815 51
7 4,040 06 16,118 10
8 3,474 36 18,420 68
9 3,908 65 20,723 27

§ 65, JecaTuunuie aorapngmu

B pansueiimem gecsriunsil Aorapuiin HMEHYETCA NPOCTO JOrapiiso.

Jlorapudm epiminsl papen nymo.

Jlorapugmes uncen :S. 100, 1000 u 7. p. pashs 1,2, 30 T, 4, T. &
HMEIOT CTOALKO MNONOMHTEALHEX CEAHHNL, CKOALKO H}".‘wﬁ CTONT  NOCTe
SN UL,

Jlorapugmu wncea 0,1; 0,013 0,001 n 7. n. pasns —1, —2, —3 u
T. A, T. € HMEIOT CTONBKO OTPHUATEABHWX eNUHIL, CKOALKO nyaek
CTONT mepef epuunuell (cupran n Hyas ueasix).

Jorapiudmel - oCTanLuMX  qHCEA  IMCIOT ApoGRYIO HacTh, HMEHyeMyo
matimuceod. Uenas qacts Jorapudma HasuiBacTCR Yapasmepuemuson.

Hiicha, GOAbWME  CANMEUL, HMEOT NOMGKHTEALHEE  Jorapidned.
Monomutensipe wneas, Menswne eUNNiLE ?), HMEIOT OTPHIATEALHLE J10-
rapupnin,

anpusep *), lg0,5==0,301 03, lg 0,005 =—2,301 03.

Ortpiuatessiiie  norapugms ans Goaslwero yaofersa Haxomaentia
Aorapuiya No wneay w uneas no jSorapudMy NPeACTABAMIOTEN HE B Builie-
npieescutoi sectectoennoiis gopwe, a B enckycersenioity. OTpluaTeabnLil
Aorapiiy b uekycernennofl Gopue waeem NOAONUNMEADRYIO SMAHIMUCCY U

measHyo xap pUCTKY. :

Hanpunep, I 0,005 = 3,698 97, Sra sanncw oanavaer, wro lg 0,005 =
= —3-1 0,698 97 = —2 301 03.

Urofu  nepesectn oTpmuaTensnwil forapupy B3 ectectsemioil qopr
B NCKYCCTRRINYIO, nysio: 1) Ha epnminy  ypeanuuTs aGeoMmoTuyio Bei-
'Y €ro XapakTepucTHin; 2) nosyuennoe vucao cHaGANTL 3HAKOM MIHYC
cBepay; d) Bee uMpPL MaNTHCCR, kpoMe NocAcAel M3 Wudp, HE PaBHEX

1) OTpuMsTeIn e YRCAD DOBCE NE NMeKT ReleTRHTENLINE Aorapdron,

') Bee psawmelinne PABEHCTED — NPRGIMIKCHHNE € TOUIOCTLI0 40 NOJ0RHHE
GGG DOSAEANEID BLIRCMIIOIY JHARE,
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HYJUO, DLYATATL N3 NCBATH, NOC/AGNHMION, He papmyid Hymo unfpy ob-
uects 13 pecarn. [loayyaempie pasHoCTH 3anicCLIBAIOTCA HA TEX IHE MECTAX
MANTHCCK!, TiAe CTORMAN DatuTaemwe uipel. Hyadn ua Koille oCTaloTes
HETPOHYTLIM,

[lpumep I 1g0,06=—1,301 03 npurecti & nckyccroennoil Gopue:
1) aGconornyio veanunny xapaktepucrain (1) yoeanunpaen-na l; noay-
uiaeM 2; 2) niuem Xapaktepiucruky HeKycerTsemHoli qopust 8 piae 2
otiennen ee sansrroil; 3) wwuiraem nepsyio wiuppy mantices (3) na 9;
nosytuaes 6, sanucupaem 6 na nepsom mecte mocae aanaroil. Taim ke
0Gpasom Ha caiestyionx MecTax noasastoren wippnt 9 (=9—0), 8 (=9—1),
9(=9—0) u 7(=10 —3). B peayautate noayuaes:

—1,301 03=2,698 97,

llipnmep 2. —0,183 50 npencrasus s ncxycerseniof opwe: 1) yoe-
Mutusaem 0 ua 1, nonyusem I; 2) umeen 1; 3) owimuraen uugpst I, 8,
3 u3 9 undpy 5 w3 10; nyas wa kouue ocraercs nerposyTin. B peayan-

TaTE noAywacw:
—0,183 50 =1,816 50.

Hrosi nepesectn orpuuaTesnuil aorapda ua uekyceroemioi Gopus
D ecTectoenuyio, nymno; 1) Ha equmuuy ymeubunts AGCOAIOTHYIO Dea-
HHHY €10 xapakrepucTuin; 2) nosydeHioe yHCAO CHAGANTL SHAKOM MUIHYC
CAeBa; 3) ¢ uMpaMi MANTHCCH (OCTYNATh, KAk U cAyuae NEPEXOAd OF
CcrecToeitoll QOpML K HeKyccThentol.

[lpusep 3. 4,689 00 npencrasurs o ecrecrsennofl opnes 1) 4— 1=
=3; 2) mmeen —3; 3) ppunracw undpu wantieen 6, 8 13 9 unppy 9
13 10; ava wyan octaioren werpouyrumi. B peayabTate NoAyuaes:

4,689 00 =—3,311 00.

§ 66, Nefierann c nexkyccroennumn puipasenn AMI
OTPHUATEALNLX Jorapupmon

Ipn pefictansx ¢ uekyceTsennumm’ uupaskenusw  Aorapuginos niet
neobXoguMocTi HPEABAPHTEALHO NePesogiTh HX B ECTeCTBeHHY dapay;
npu ueGoNbIION  HABLIKE B npH i I X Mf
MOHHO C VCK Y COTIM LN BEPREHaMN ‘mllocpmﬁue."w n|IDIl33.0JlIITb
BoE JICTRIN TaK K GWCTPO, Kak € ecTecTHeHHLIMA.

Cromenue. Manrices chaamupaioten, Kak ofmuio, Nnocae caoNelns
ACCATHIE  JoACH MOMET OKUIATLCA, 4TO D yme YACPMUTCH CAMNHUEA LK
NECKOALKO CAMIHLW, TOrga npi capmennn XaApaKTePHCTIE {cf,legn HOTOPLIX
MOTYT OWTh 1 NOJOMMTEALHLE, 1 OTPHUATEALILE) YACpHKANIOE D yMe
YICAO NPRGABARCTCH K NONOAHTEALHLM XAPARTEPHCTHKAM.

[Tpumep 1. 1,173 502,886 94 4- 3,992 06.
Cxemal) 3 | -84
22111 Saect npn caowenmi aecatux soaef noayueno 2--

LIT360 9 —90. Hyaw sanucan, 2 yaepmano © yme. Cliomenie
*%‘ggﬁig; xapagrTepuctur gaer 2--14-24-3=0.

0,052 50

#) Mugie wippu coepxy oloIaNIKT ylepmantue U yue s
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111 3pects TPH  CAOMKEHHH XAPAKTEPUCTHE
Mpumep 2. +2,745B JMeeM:
74,3088 14244=1.
1,047

-

Buunranne, Manricca pupiuNTaeMOre NOPA3pAiHO  BLIYATACTCA M3
MANTHCC }'MEIihulac!ﬂOro KaK © TOM L'.'])"‘Ia!.‘, KOrja nepnan MCHLIIE BTO-
poil, Tak u B ofpatHoM cayuae. B nocnegnem cayvae aaf UH(pPL fecd-
THX  YMEHBUIAEMOro 3aHMMIeM MOJOMHTeABLHYI0 ELMHULY N3 XapakTe-
PHCTHE.

HNpumep 1. 31741 [pn ooiATaHRI ACCATHX poneft  npu-
T g4 IWA0Ch 33IATH NOJOMHTEABIYIO CAMHHILY

— " w3 xapaxrepucrukn 2, oruero ona ctasa

29895 papnoii 3. Buunranme XapakiepHCTHK

naer 3—5=2.
Mpumep 2. 1,080 3accs e NpUIIAOCH 3AMHMATE €3 Xa-
—g 1916 paxtepuctuky: 1—3=4.

4,016 4

Npumep 3. 0,i265 3aech BHAHO, HTO H NPH BLMHTAHHN RO-
1,937 1  JOMHTEJLHOTO JOrapHpMa H3 NONOHH-
7 Te/BIOMD MOWHO pe3yaLTaT cpasy e
24,1894 nonyuiTe b nexyccreenuoi popue. Tak
i peROMEHAYETCS NOocTyNaTh.

Tpn cossecmnon caodcexin o eWumManu HHOTAA NPEANOMHTAIOT Ba-
MEHNTL Bee nuunTanng cromennsmi. [Ipn sTom ecan peiduTaemoe GrAo
NONOMUTEALHKM YHCA0M, TO COOTHETCTRYIOUIEE OTPHLLATENLHOE charagmoe
NepeRofuTen B Hekyceroeniyio dopmy. Ecan e ono Gusio oTpHIATEIb-
LM YBesoM, B HCHYCCT it opme, TO ero nepenofnaT B
ECTECTBCANYI0 hopmy 1 3atem orGpacubalor awak Minyc. ([Toaywennue
caaraemee i ok i)

!

Mpusep. 0,1535—1,123641,1686—4,300 0=
=0,1535+non 1,1236+1,1686-gon 4,3009 =
= 0,153 5-+0,676 4 4- 1,168 6-}- 5,699 1 = 15,897 6,

Januce

0,153 5=10,1535
—L1236=0,8764
1,168 6=1,1686
—4,300 9=25,699 1

58976

nofi IT:;;?eme}I{I: l;; Tpn yaurosennn norapudiva, 3apamioro B Hekycersei-
TGy, Barear xa e OPKIITEABIOE WHICAO YMIOXKACM OTACALHO CHONAAY Naii-
O T0RORGren P ICTHRY] CAH MHOMITE,Ib — OAHOSHANIOE MHCAO, To
He npHGaDARercn ik CAUHILLL, MOIYNENNOE OT YMIONEIIA MANTICCH, TyT
1epucTiRY. E OTPHUATENLHOMY NPONIBEACIHIIO MUOIKNTEAN 13 XAPaK-

Yo ECAIL MUOHHTENS Muorostaummifl, JOBOANM A0 KOMIA YMIOHE-
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HIE Ha ManTHCCY W NpHGaBAfieM NpPOH3DEICHNE MHOMMHTENA Ha XapaxTes
PHCTHEY.

264
Npumep L §.439?
2 7

. 39,0779 _
Mpusep 2. . 1,4397  (Tlospayemcs npapujaMn cokpaieitioro
17 ymHomenns; cm. 11.41.)
4397
3078
_ 77
LA
10,475

Ecan uymuo ymuomurs oTpuuaTenshmil JorapmdM B NCKYCCTBeHHOf
dopue ka OTPHLATEALHOR YHCAD, TO Ayule Beero NPeABAPHTEALIO nMepe-
BECTH JOFapuM M3 WCKYCCTBEfHON (OPMEI B ecTecTBeHHYIO.

- Oeacnue. Ecau ACAHTE L — OTPHUATEALHOS MAH MHOIO3HAUHOE noJio-
illTeAbHOE UHCJO, TO Jyulle Beero NPHUBECTH JeAlMOE K CCTECTBeHHoj
thopye. Ecan geanrens —oanosnatkoe noMOHHTEABHOE UHCAO, IElifMoe
peraBamerca 8 mekyccrvemnofl dopme. Ecnan  xapakTepHCTHEA Jenimes
HAUAY, TO ACAAT OTACALHO XapakTepucTHKY, 3atem mantncey. Ecan Xapa.
TEPUCTHKA HAlleAo He ZeniTes, k nefl npubasAseTcA O YMe TAKOE HalMey,.
ke HHCAO DTPHUATEALHLIX eANNIL, UTOGE NOAYYHBLICECT WHCAO ARAHIoe,
t:::.m K MalTHCCe MpHOABAMIOT B yME CTOABKO He NOJAOKHTENbHL x
Mpusep. 2,5636:6=1,7606. UroGu xapaktepucTHKa AEAHAECH ia 6
IIpHGaBanes 4 orpunateasinie emunmie, [Toayunsieecs HHEN0 —6 npy
Acaenn ma 6 paer —1. Tlpu geqemnu se manticcs A0GABAREN K nei 4

HofoANTebHNE eanunun 1 aeans 4,5636 na 6.

§ 87. Ormckanne aorapwhma no aHcay

Jlorapudme weawx crenepedl uneaa 10 oThICKABAIOTCS 5133 Tabmy
(111,65). [Iam orsickanin AOFapiugMon oCTANBHBIX HHCEA NOCTYIAEM Ty

A) Omuenanue xapokmepucmury. Jan uscedr, GONBILIX  EAHNILY Ly,
XapakTepHCTHKA PABHA Ha eUHNHLY YMEHBIISHHOMY quCayY  UHQP uenaj
HECTH. gl . 1260 100=4

mepu. 1g3528=1, ..; lg3528=0, ... g e
L g 3aPATON O3MAYAIGT, UTO 3nech ACMMNE CTOATL  UWithpe

(Touxn nocae
.
“mmﬁcﬁi 'l]"lr-ﬂ- MEHBIUHE eUHHILL, XaPAKTepUCTHEA "mwmﬁ.':fﬁ Bopay
norapudna pasma qHcay nyaell nepei sHAuALLHMH HHPAME MHEAE (Cuy.
Tap W HYAb MEABR) ol L 100,1002=1, o 1€006004 =3,
E“l:r‘::.:;uég aawmuccet. [1pn oThCRSINN uanmcmmmcnnmmn
RMB ;rnumuon wau HenpaspAabiol, oTGpACLIBAEM mgmﬁ..'f,"“’“ &
o np HTHCCY ﬂﬂ-’l}"l]luull!r(}ltl‘l leaoTo  HHeaas ﬂ}"l! oo (ec.l“-r"au'
kgt WiCAa MWD OTOPOCHTL uce Hyan B KOI!"“ o0 h;an'rn"u'
THCChE ueﬂ;}l} Hanpusep, MauTHCCa  uieaa E;Le -E{c-la o0 mmucee
- AHTH 4 .
:::,a";‘tf?a; wanricea dncns 6004 800 pasia i

7 M. 8. Baigacil

L—-ﬂi‘"
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TTpn MOALIOBANAN YETHIpEX3HAMHEME TAGAUIAMI JOTapupMOB ¥ NOAY-
YEHHOTO WeNoro HNCAa OCTABAAEeM TOABKO ueThipe MEpBLlX 3Haka; npu
NOABIORANNA NATUIHAYNEIMK TaGAHIAMI — nepotie nats. Octansuse oT6pa-
CHIDAIOTCH, TAK Kak OHI He MOBAHMIOT (KM NOYTH HE MOBJMFIOT) Ha COAEP-
Hampuecs B TaGANUe Pa3pAfE MAHTHCCHL.

Mo wersipexanaunoil TaGmine MOMKHO HaiiTH HENOCPEACTBEHHO MalTHCCY
TPEX3NAUHOrO WHCAA; MO NATHIRAYHON — MaHTHCCY YeTHPEeX3HauHOro MHCaa,
ManTiec HeTHIPEX3UAYHBIX (NATH3HAMHEX) Wice] HAXOAATCA NPHGa BACHHEM
nonpasky (cM. HIGKENpUBOAUMEE NPHMEPE).

Yemutpexanaunan matauya—es. ctp. 16—20.

Mpusmep 1. Hafirn norapudm uiena 45,8. Haxomy (Ges TaGamitu)
xapartepuctiity: 1. OrGpackipan 3anATylo, HMeeM fiefoe HHCAO N =458,
Bepew nepewe nse ero undpu (45). B crpoke 45 ormicKmBaeM HHCIO,
cronuee B etoatue 8. HaxominG609. 310 — mantncea. Hueen 1g45,8=1,6608.

Opumep 2. Haim 1g0,02647. Haxogum (Ges TaGanns) xapagte-
puctaky: 2. OrGpacmpaey aanatyio. TMoayuaem uucno 2647. Bepem ero
nepesie Ase unppe (26); o ctpoke 26 OTWCKHBAEM YHCI0, CTORIUEE B
croaGue 4 (tpereR undipa mawnoro wmcaa). Haxomuwm 4216, Sro— mat-
Tieea g 264. Haxomum nonpabiy, cooteercTBYiOuYio nocaeauell uuppe T
nanmoro suncaa, Oua nomewaercs B Toit ske cTpoke 26, B croaGue 7 pa3-
Aesa enonpaskms. Haxomum 11, [TpuGasasem nonpasky K pamee Hafige-
tiofl manticee. Moayuaewm 4216 4- 11 = 4227, Jro —MaHTHCCa AAHHOMO MHC1d.
Hmeen 1 0,02647 = 12,4297,

3anucn:

12 0,0264 = 5,4‘2!1‘[}[
7 Sl

13 0,02647 = 2,4227

Samewanne [Monpapkn paccunTann © NOMOLLIO HUTEpHOAMLI
(em. 11,50); npusencuue unrepnoaauny oGaerqaer paGoTy ELIMHCANTENN.
Ha TaGmnikt BugHO, wTo ManTicea wncda 2040 Menmnwie ManTHCCLL MHEAR
2650 na 4232—4216= 16 (necaTuumnix goseit). Paanoctn wicen 10 oTsevact
pasuocTh maktuce 16. TMponopuwonansuetii pacyer paer:

x:16=7:10=0,7; x=16-0,7=11,
Mamustaunan moGauya b).

Mpumep 1. Haimu 1g0,02647. Haxonus Ges taGanu  xapaxrepiic:
THEY 11£0,02647 =2, ... OrGpacwnan sanstyo, noayuaem umcao 2647
PhiBaeM Ty cTpamnuy, rie eers crpoka 264. B crpoxe 264 ormcknsienM
uncio, croaulee B croabue 7. Haxomim 275. Sro—7pu nocaemnue wudipht
mantiteenl. Tlepoue ape (42) naxognm B mauase crpokn. Beon manTiced
42275; 1g0,02647 = 2,42275,
an Gossuwmnerna crpok smauase nepakie ape undps xe ngoc‘l‘ﬂﬂ'
neis. Torga wymno sants nepnse ane wndpsl AHGO 13 caefylouleR HiK-
neil (ecom nepen, nocaefHuME TpeMA uppp aMil MAHTHCCH CTONT 3neagouKa),
amuGo_(cean speyioukn Her) u3 Gmuwaiiweil Bepxued.
pumep 2. Hailrw lg 6764. Xapakrepncrnxa panua 3. B crpoxe 676
Tab/HIG! MOrapU(MOB OTHCKWBAeM B cToaGue 4 TP mocacaune LHgph
(lé%l;‘m;rou 020. Oun cHaGicens :Bcanotmoﬂ.ﬁl’lu:my nepeste ape wndpsl
pem M3 nHiKesemamed crpokn 677. Bea i
Ig 6764 = 3,83020. 2 e

5 H

¥ P, PacnpocT Tafinnuw nor Mpmenamckoro,
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I p nwep 3. Haiitn Ig 6,6094. Haxoany xapaktepucrnky: lg 6,6094=
=0, ... OrGpacunaen sanaryw, nonyuacw 66094, B crpoke 660 (coorser-
CTBYIOUICHl nepuuiM Them widpam) oTHcKiBaeM B croabie 9 (wernepran
Widpa) wicno 014 co amesgoukoil caepa. Sto— nocaeanue TPH undpu
mantiees wneaa 6609, IMepowe ase (82) naxomim B casayiomeil crpoke.
Manticea 1g6609 ectn 82014, Haxomuy mONpabky, COOTEETCTEYIOWLYIO
nocaeaneit uugpe 4 gandoro wicaa. B croaGue PP nomeulena taGawika
¢ naanucso 6 (d=6 ects pasuocts MeacLy ManTiccasn ynces 6604 n 6610).
B nesoil wacti sof ta6amuke otwcknpaen uncao 4. Ipotnn neroctont 2,4.
Orfpacuipan necstue JOJIi, OKPYrases §T0 YHCAO A0 2, 30— nonpanka.
TpuGasans ee k panee nafinennail mautncee, noayuaes 82014 -2 = 82016.
lg 6,6094 = 0,82016.

Januce:

1z 6,609 = 0,82014
4 + 2

S N
12 0,0094 =0,82016

§ 68, Orwckanse uncaa mo Jorapugmy %)

Ha XapakTepHCTHRY, OTLICKHBaes

Chavan
8, he ofpaulas  BHIMAHNA y_ﬁ‘ﬂ“maﬁmﬂg K pannoit. [To neit

B Ta6/ne aamnyio manticcy i MaHTHCC
Ha X0aHTCH HEKOTOpOe ueme)wmo (B nepooM CAyUae HenocpeAcTheno,

5O BTOPOM— ¢ TiOMofbio nonpapkil, M. PHMEPE): Tlocksascrg upiin:
MalOT BO BHUMANNe pannylo xapakTepucTHiy. ECAN 0"5“5:’5"“ Pl R
TIOMOMKHTE/IbHA, To B nesylo uacTh BhiieaaeTch Hllfmmfl-;nml‘;"é'a CaHIHLY
Conbiuee, wem upcnp LT xnpanTEputﬂtKll EcmlE“mH xa a:‘:‘es RIjIEe
HHEAD MOMHO HpHINCATE cKOJBKO HYZKHO wyJaeit). PaK pHCTIa
CTABUTCA  CTOALKO HYyseil,

i CTOAUL chepa myan

OTPHNATEALHS, TO nepen HafigeHHbIM scaoM
TAKUM OGpazoM uneno

CKOALKO B XapakTepicTiike oTpHUaTeNb
OT/RJAETCA OT OCTawiol YacTi 3anaToil.
COOTBETCTBYET MannoMmy noraphdmy- 16—20.

Hemepexanaunan moGauya— . CTP- oroporo pasen 3,4683 (r. e

Ipumep L. Haiitn wicao, norapid™ XG0 0 manricey 4683 man
qHeno 107988 Cyayans gruckiBacM B TR0 cronbuon Tabanm s
Ganailliyio K weil, [TpoGeran raasani OANH "::mu aBe mppEl Ito‘r:t‘:lpi}:lllflo-
NpHMED cTonGey 0, jmem n nem HHCAO "cf)e uneao (4624) met nafigem
COCTRBARIOT 46 wan Gauakoe x 46 wneao: o "nanﬂiﬂ’y 4683; naxogum ee
B 7ol ke Crpeny aa¥ O 0L MECH! oLy, wuoao, MGIOMES Makicey
4683, ectu 294, Tax :amp:urppurﬂll‘ﬂ ﬂ:frt n"';ﬂ‘;ﬁ;l ] uc:u;u.;mln:’c;alamgsi
HacTL MNCAa Buigensen 3-- | =4 m!'llll’ 5040
NpHIICHIDacs Hyan, Fween 3,4683 = g 2 tlljli xotoporo paven 3 391G,

Tlpumep 2. Hajipn wncao, A0TAPHOE Lo iainest canaro Wiena
Mocrynan, xax n npeawaymes npHYePs elh‘. nesy uncae 39509, cronuee
3916 "cpean Manmnee, o natigen GaMKANLS anmicee 3909 cootmercrayer,
Ha nepeceseniy crpoy 24 y cronoua 6 phie TPH HAUALLIE UnppLE 1Ko
TaknM oGpasoM, wneao 246; ono paeT nep pLiicans  Nonpasky.  Ilannas

Moo Wiena. Uetsepryio wnpy HaxoA™M:
AoTAPRgMY ECTH  eMuca noay

"_'_'—‘————-—” T s "ﬂup,,‘:ﬂrﬂl"a‘g_ Tipit BENMCACHUAX 1a naTh

Iy g saGmiu siorapndon  NPHCOERM e gIes

SHAKUD Heleseconlpaano yandinaTh e

K el Tatniuyw aum.wmp):uqmw.

7*
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naM mawticea 3916 npesocxoant TaGamumyo 3909 wa 7. Huwem sty ﬂ“'l‘l’i?
4g mo we cmpoke 24 B pasgene enonpaskis. Ona CTOMT B cronbue 4.
Undpa 4 ccte weTpepras awavamias wwdps NCKOMOrO uHeAa; HHC0, HMEW-
wee MauTneey 3916, ects 2464, Tpuuumaem bo BHEMatue XAPAaKTEPHCTHRY.
Tak Kak oH@ OTPHUATENLHA W COAEPAHT TPH ENHHALB, TO NEpel naiipei-

HGM 9HCAOM CTABHM TP 1IYAS, 1 CTOAIMAH caeBa NYdab OTAEAACH 3anaToil.
Humeew: 1g0,002464 = 3,3916.

3anuce:
lgx=14,3016
3909 g 246
+7 4,
3916 Ig 2464 '
3avenanne |. Cienyer TRepAO NOMHMTH, 4TO NpPH OTHCKAIHH
uneaa no qorapudMy MOnpaBKa ITOFO UNCAd  ApUMUCWEOEMES K HEMY,
@ He npubapasercR K ero nocaeanedl wndgipe.

Jamevanne 2. He caeayer safiumars, 4To BEAHUNHA NOMPABKH
BAMHA PAIHCKWBATRCA B Toll JKe CTpOKe, rie CopepnTes wicio, GAHIKoe
u wantiece. Ecaw B 30fi cTpoke met Tolt nompapkM MAMTHCCH, KOTOpad
HyiKkna, Gepes 6ankailuyio nonpasky.

M amuanaynan mabauya (cM. npuMeuanne Ha CTR. 194). g

Mpumep 1. Haltn sncao, Jorapns KOTOpOro pasen 2,43377.
Mepeancriean TaGauuy, caeliM 3a DLACAMIOWUMHCA NEPHBME  ABYNS
uudpEMI  MANTHCC (KOTOpWE 130T Bee BpeMA  BOIPACTAIOILUE  YHCAA).
Halan 43, muem sGausn nocaeanme vpiw uwps 377. S uMppht uai-
RYTCA Ma_nepecesenin ctpoki 271 1 croatua 5. MHeA0, HMEIOLEE MANTIC

coft 43377, ecth 2715, Tipunuman o sHusanke XapakTepueThry (2), Hyeex
243977 g 0.00715. o

x=0,002464.

amedanne [No Goabived vacTn nocaeaniue TPH WUiPLl MANTICCR
HAfAYTCA NGO B Toft JKe CTPOKE, re CTORT nepBbe JBE, ANGO B OANOH
M3 HIGKESKAUINY, BOIMOMKCH, OANAKO, CAYHIN, KOMAA NOCAeiHle Tpi

withpu cTosT B Gamnskaiimedl punuenexcalteli cTpoxe, TorAa Meped HiMi
CTOIT ueanouKa.

Mpusep 2. Hafitn wucao, aorepudm xotoporo pasen 0,14185.
Moctynas Tak, kak B NPEALAYILEM NPUMEpe, MBI CPEAN MauTHoC He Haii-
aev 14185, wo naiines Gmokaiiwee k wemy wicao 14176; Tpi nocaemiie
wibpu Mantiees (176) ctomT muule, 4eM NEpRWC Ave; N0STOMY neped
MM paxoaum  anesiowky. Mawrncee 14176, crosumeit ma  nepecenenni
crpokn 138 u croaGua 6, coorvetcrsyer wicao 1386; OHO JaeT HEpRbE
HeTH pe uncbﬁu NEROMOro uMcaa, TTaTas ,unppa BHMHCARETCH € NOMOULLIO
nonpanku. Jannan nas mantieea npesocxoant TaGanunyio Ha 185—176=9,
g;auuoclr?!ﬁ m% 2:m.-:-lc:ly AByMs Gawsaimumn TabIHuNLING  MANTICCAMH 8CTh

B croatie PP waxonnw tafumnky ¢ naanucsio 32 B well enposu
OTHCKMBACM fMeao, Gansaiiwee k 9; naxonum 9,6. Mporus wero cront 3.
mﬂeedli;?ms{m“ecy'rll-q?ggan mra-iglém; :Il_intpa HCKOMOTO WHCIA; UHCAO, HMEHO.

s BCTh 63, Mpunnma i e XapakTepic-
THKY, nvees 0,14185 = g 1, 3863, P R0 ulmame~‘ P P
Januen:
lg x=0,14185
14 176 1 386
e

s e < L
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Sameunanne. Creiyer NOMiiTh, WTO NpH OTHICKAHWE WHCAZ MO
MOTApHIMY NONpapka Apunuckeacmcs K Hemy, a He mprfaBameTcA K no-
caegnedl undpe.

.

§ 69. Tabanua entiaorapudmon

Tax naswisaeman tabanua anTuiorapugmos (erp. 21—26) —s70 T2 e
TaGaNLa JoraprpMoB, HO ¢ HHHM PACMOJONEHHeM MaTepnana, ofinerdaio-
UM pa3LicKaliue uucad no Aaumomy Jorapugmy. B raGmmge paww (sup-
M UHbparMi) ToALKD ManTHCew (00osnavenne m), [lo manTrcce, Hueloed
TPH NECATHYHWIX SHAKa, B TalaHue CPasy HAXOQHM HEKOTOpOe uenoe
YHCAO, €cAll B MAHTHCCE HETHIpe NeCHTHYHBLIX 3HaKa, 370 YHCA0 HAXOANTCA
€ MOMOUlbIO nonpasku (cm. npumepw). ITocae sToro NpHEMMAIOT BO BHH-
MaHHe QauHyi xapakrepuctury. Ecan ona papmHa HYJO HAH NOJOMHs
TelbHA, TO B UEAYIO WaCTL DLASJSeTcH que1o umpp na eannuny Godb-
miee, 4eM UNCJAO eNHRL X3PAKTEpPHCTHKH (eCAM NONajofGHTCH, B KOHUE
HNCAA MOMHO NPUMHCETE EKOALKO Hy#HO nyseil). Ecam xapaxtepucTaxa
OTPHUATEALHA, TO llepel HafgenHLM YHCAOM CTABHTCSL CTOALKO HyJed,
CHOILKO B XdPaKTePHCTHKE eluuill; cToAwnii cJeBa HYab OTAe]seTcH OT
ocransnofi uactn sanatoil. Hafaennoe Ttakim oGpazoMm wicA0 COOTRETCT-
BYET AaHHOMY Jorapudmy.

pumep 1. Halitn uncao, sorapuu kotoporo panen 2,732 (r.e.
apcao 10%72). OrSpackiaemM XapaxTepucTHKY o Gepes nepoue jse nudpsl
matimieesl (73). B ctpoke 73 otwicknBaem wWiedo, crosumes B croabue 2.
Haxogum 5395, Taw Kak xapakTepucTukd 2 MONOMKHTEABHE, TO B LEAYIO
yacTh Boileanes 2--1 =3 unppu. Hmeem 10%722=0530,5,

Mpumep 2. Hano lgx=3,2758. Haiite x. Orfpacwsaem xapak-
repuctiky. B crpoke 27 nutes uncao, cromumee n croaGue 5. Haxonnm 1884,
Haxomud nonpasky, coothetcTeyioulyio nocaequed umdpe 8 pasgena
enonpapkis. Haxoanw 3. [puGapavesm nonpaeky K panee nailieHHOMY
uncay. [Tosyuaen 1884 4-3 = 1887, [Ipnuumacs po BHUMAHHE YapaKTepuc-
taky. TaK Kuk OHid OTPMUATCALNE M CORCPMMT TPH eAUHHLB, TO nepen
upcnom 1887 cranum TPH nyss o CTORMME CACBA NYAL OTACAREM - 3aNf-
Toit. B peayvastare nosyvaem:

x=0,001887, 7. e. 1g0,001887 =3,2758,

Banucek
lgx=3,2758
1884

275
B e
2758 1867
x=0,00]887.
Mpumep 3.
lg x=0,0817. Haiita x:
081 1205
+ 2
0BI7T 12U/
x=1,207.

Bamevanne. Flpn oteickanun ncaa no Jorapegmy ¢ MOMOIILIO
ralanils anTHaorapudMon monpanka Beerfa npuGaesNEmcs K nocaenued
wpppe (8 HE NPHIHCHBACTCA K iei).
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§ 70. Mpumeps AOrapugMEMECKNX BLIMHCICHIIT

Mpumep 1. Buuncants u=

1) Jorapudmunpyes:

. ab als 4 1
gu=lg——=lg —— =1 lgb—— [} by +lgla—b)].
gu gl"a‘-h' !gFln-l-b)la—b) gatle e llgla-+0) +lgla—0)]
2) Haxopum a4-b u a—b:

2 rpe a=4,352, b=1,800.
Vo=

a=4,352 a= 4,352
+p=1,800 — = 1,800
a}-b=6,152 a—b=2,5562

3) Bumucanem cuavana lga--lgb, aaren %[Ig (a4-b)4-1g (a—0)]:
g a=Ig 4,352 =0,6G387
lg b= lg 1,800=0,2553 -
lgaflgh =0,8940
Ig (a -+ b) =g 6,152 = 0,7890
lg (a— b) = lg 2,552 = 00,4068
Ig (a+-b)lgla—b)= 1,1958
= [Ig (a-+b) +lg(a—b)| = 0,5979

4) Haxopum lgu n sarem no TaGanue anTiaorapuipmon u:

__0,8940
0,5979

lg u=02961; u=12977.
el
o l'll}cpglucp 2. Burnmcants P=pe ® , rae p=10,33, k=0,00129,
1=1000; e—ocnosanne natypassuux Aorapidmon (ex2,T183).
1) 11.‘.P=1gp—-%hlgemlgp—%hM. rae M=lge~0,4343 (vo-

LYAb AECATHYHEIX notapudmos; ca. 111,64).
2) Haxopum Ig p: o :

Ig p=1g 10,33=1,0141.
3) Jlorapudmmpyen wupaxeiie % hM:

gL hM=Igk+lgh-lg M—Ig p.
4) Bruncanen noayvennoe BuIpakenne norapiidmas

gk = 120,00120=3,1106
Igh = Ig 1000 = 3,0000
lgM= 1p 0,4343 = 1,6378
Ion. lgp =qon. 121033 =2.9859

g = hM =2,7343

Orciona - 1M = 0,05424,
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5) Buuncnsex lg P (em. n. 1) u satem P:
_ lgp=1,0141
i:'-.-uu =0,0542

lg P=0,9599, orxyaa P=09,118.

§ 71. Cocaunenna

OGumym pueneM coedunenid TIPUAATO HA3KLIBaTH CACAYIOUIAC TPH THNA
KOMGHHALMI, COCTABAACMLIX M3 HEKOTOPOrO MHCHA PAIAUNMLLY MEWAY caloil
npenMeros (3nesenton).

1. Mepecranonkn. Bossmes m pasiHYHEIX SJCMEHTOD @y, day +«v0 gl
GyAeM mepecTaBAfTh STH SAEMEHTH BCEBOIMOKHLIMH criocofamil, OCTaBAAs
HeH3MEHHLIM HX UMCAO M MeHss Anwb HX nopsaok. Kawpan ns noayva-
IOLMXCA TaKMM O6pasos KomGuaumii (B TOM YHMCJE M NEpBOHAauaIbHAs)
HOCHT Ha3panue rnepecrmarosst. Uncao BCeX PasanuHLX NEpecTaHoBOK N3
m snementop ofoaHavaerca uepea Pp,. 9To mHcJ0 paBHO NPOHIBENCHHIO
BCEX UeamlX tncea or 1 (maw, 4to TO Me, oF 2) A0 M BKAOUATCALHO;

Pn=1.2.3... (m—1)m=m! (1)

Cnveon m! (unraeres: e gaxmopuats) ecTh cokpailennoe ofoanatcHie
nponapegenin 1-2.3 ... (m—1)m.

Npnmep 1. Hafitn uicao nepecTaHoBOK M3 TPEX SJACMENTOB a, b, c.
Humeem Py=1.2.3=06. [leficranreanio, umees 6 nepecranonok:

1) abe; 2) acb; 3) bac; 4) bea; 5) cab; 6) ecba.

Mpumep 2. Croapkumu crnocofamit MOMHO PacnpeseniTs NATH
AomENoCTel MEeRAY NATLIO AHILAM, IIQGPE'IIHHNH B NpeananyM cnoprin-
Horo ofiilectpa? Ecam cocTapnTh B HeKoTOpoM fopsjike CAICOK AOMAHO-
ctell 8 onporns kamaoll AookHOCTH nHcate QaMBANO KanANAATOR, TO KaM-
}lO)‘)" pacnpeaeIcHiID OTRCYACT NCKOTOPAR «NCpecTAHOBKAD. Oﬁulce Hpcao
STHX nepecranosok Pg=1. 20.

Sameuanne. T'Ipn m=1 p pupaxenm 1.2.3 ... m ocTaerca
oao umcao 1. [Mostomy npuanmactes (B Kauectee onpeaenewus), uTo
I'==1. Tlp# m=0 supamenne 1-2.3 ... m ponce AMLAETCH CMBICTA.
Oanaxo npumiMaerca (B KavecTne onpepenennn), uro 01=1. Hiue (n. 3)
NPUBOANTCA OCHOBAHHE JJ/A JTOM0 COTJIaUEHHA.

2. Paameuennn, Dynem cocTasante w3 m  pasAnMHEX  SJeMENTOD
PYON N0 7 SJACMENTOB B Ka#jlofl, pacnojaran BIATHE N SACMEHTOD
n pazanupoy nopaake. [Moayuaompecs npn IToM KOMGHHALMN HASHIBA-
OTCA PMIIMELERUTMN W3 M 3ACMEHTOB NO n. Uneao peex PAINHYNLIX pas-
Meltennii M3 M Saementos no n oloanauacren wepes A, o winciao
PABNO NPOMIBEACHIIO £ NOCACAOBATENLHEIX WUEAWX 4MCEJM, N3 KOTOPHX
nanfonbluee |I<’1I.IIiD m:

Al =m (m—1) (m—2) ...[m—{n—1)1. : )

Mpuwmep 1. Haiitw uncao pasmemennii 13 werspex  saesentos
a, b, ¢, d no nea. Maeen A} =4.3=12; amn pasMemenns  CAeayoulie:

ab, ba, ac, ca, ad, da, be, b, bd, db, ed, de. -
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Mpumep 2. B npesnanym coGpanus maGpaHLt BOCEMb  HEOBER.
Croaukimy cnocofasMs OHM MOTYT pacnpege/nth mesay coGoli oGaaat-
HOCTH npejcefaTend, CeKperapn M cueryHxa? Mckomoe WHCAO0 €CTh  MHCAU
paameitenuii 13 8 saementos no 3; Aj=8.7-6=2336.

3ameuanne. [lepecranoski MoxHO CHUMTATh UACTHBIM CAYUdeM
paaseitennit (nmenno paaMellennAME B3 m IEMeHToB No mi).

3. Coucranus., Mam 'raanuunux s/eMenToB GyIEM COCTABAATE TPYMNH
N0 7 SJEMCHTOB B Kampaofl, He oGpalLas BHMMAHHA HA MOPAAOK SACMEHTOR
B rpynne. [loayyaiougmecsi npu SToM KOMGHHALMNW NHA3BIBAIOTCA COYEmd:
HUAMU W3 M SNEMEHTOB Mo N, .

YHCA0 BCEX pasnuuHEX MexAy cofoil coueramnii oGoanauzercd WBP?
Cin. 270 unicso (ono, omewno, uenoe) Moo npegcTanith diopmyod f)
{ep. n. 1)

n Pa .. imi )
Cn= S =W im=-nn -

B kauectee onpenenennn npuRMMaeTca, 910 Gy =1 [5T0 anayeHHE cO°

raacyercn ¢ gopmyaoi (3)].

n
Beipa e allenHo (JI )*
Paikesie — Tm—ny tacto ofio3nalaloT CoKpall n

Ouesitno, 1o (ﬁ')=(min), T. 6 Cm=Ch ™

Das sstsncaennl dacto ygoiee MoAp3oBaTLCH APYTHMH BEIPAHEHI
AME qucha codeTannill, AMenHo

cn _"‘:r_m(m-l: ... [m=(n=11]
S - TR X
HAH
_"‘:-n _mim=1)...(n+1)
M_Pm—n_ -9 ...+ {m=n) "

Mpusep 1, Haitru sce coneramun ua natu saesenron a, by ¢ o ¢
no TpH. Hmeem C’=f’_:'_3-: 10; 3Tn pecath coderannil CASAYIOULIC:

abé, abd, abe, acd, ace, ade, bed, bee, bde, cde.

Mpumep 2, M3 pockM uameueHHnx KauAMAATOn HYHHO ']’5P:::
TRex cuerankos. Ckoabkii cniocoGamil MoxHo 5To cenats? Tax Kik
OBA3IHHOCTH KAIKAOTO CHETYIKA OAUNAKOBH, To, B OTANNE OF NpHwepa 2

TPEILIAYILETO NYHKTA, Ml HMeeM He paamelienns, a coderanus, Hexomoe
MO ecTs

Kpove paccMOTPeHX Bhile KomGuuaunill, B MaTeMaTiKe paccmarpu-
BAETCA MHOTO ApYTHX. Ommit M3 nanGojee BamCHBIX THNOB KoMGUHAI
ABNRIOTCH NEPECMANOIKY € NOGHTOPANNGUMUCR FAEMEHMAMU, ONPEAeAeMe
cacayiownn ofpasod. BodbmeM m s1eMeHTOB, CPeAH KOTOPHIX MMEETCH
M) OMNHAKOBRIX Me#AY cofoli saementon nepnoro popa, M, OAMHAKODSX

') Ham BResMeiTon MOMHD COCTABNTL TONLKO OO CoueTaNNe, CONEpIKAlIce HOe
M SACMENTOR, THK wTo Cji=1. ®opuyaa (3) aaser 570 sugdenue TOALKO B TOM
chayveae, ecan npueats 01 sa |,
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mencny cofoit sneMenTOB BTOPOro pofa # T. 4. Bynem nepectaBanTh HX
BeemoaMMKHEME cnocobami. [Toayuaiominecs KoMGHHAUKH HOCHT Ha3Banue
NEPECINANOSOK € NOSMOPRNOILLUMUCE SACMERITIANMIL. Uscaio PazaniHbIX MeHRY
cofoft nepecTaoBOK C TOBTOPAIOULMMHCA S/JACMEHTAMH PasHO
il 1
m
i
Pm.Pm, F

ces Camg

mtydemgl ool

(my4+-my+4 ... 4-mg=m; k—uucno poaos).

Mpumep 1. Haiit uncao pazanuHelX NepecTadoBoK € NMOBTOPAIO-
HuMKes  Snementami u3 Oyke a, a, a, b, b, ¢, c. [lepecranans nepsyio
Gyksy ®a wmecTo BTopofl, a BTOPYI0 Ha MECTO NEpBOi, Ml He MOJYUHM
HoBoft womGnuauun. Touno TAK e, MENAA MeCTAMH HETHEpPTYI) W MAATYIO
GyKow B B UefoM page APYFUX cayuaes, Mul HOBEIX KomGunammii ne no-
aysaem. Ho xomGimaunm abaaber, caabch w pag apyrnx —uossie. B srom
npivepe my =3, Mq=2, my=2; m=y+my-my=7. Uncno pasanu-
HuX MemAy colofi nepecTaHoBOK pabHO

il 2.3:4.5:6:7
Fmn = zare =20

Mpumep 2. Haitte uncac pasauinux mexay coGoil nepecranosor
H3 3HaKos - 4 4 4- — — —. 3gecL m, =4, my=23; m=my-tmy=17-
Hekomoe uncao panso it:lﬁ=35' Ha nochegHero npumepa Jerko BHACTD,
T MUCAO [IePECTAHOBOK M3 M 9JEMEHTOB, CPeil KOTOpuWX NOBTOpSIOTCA
MM, SNEMENTOB NEPBOTO H /Ny 3MEMEHTOB DTOPOro poia, pasHO YHCAY COHe-
Talifl 13 m 2JeMeHTOB NO yiy HAN NECAY COMeTannii H3 m SJAeMenToB o
my. JleficTeuTensio, KAKAON NepecTaHOBKE COOTBETCTBYET OfMH H TOJLKO
O T0AG0p HOMEPOB MecT, Ha KOTOPWX CTOAT 3HaKH --. Tak, B nepe-
CTaHoBKE - 4 — — -+ — - 3makn - cromr Ha 1, 2, 5 u 7 mecre, TaK
4To el coorsererayer coveranme 1, 2, 5, 7. 3Haunt, NepecTAROBOK CTOMLKO
HE, CHOALKO pasauubEX coueTanufi M3 cemi HOMEPOB N0 UeThIpe.

§ 72, Bunom HeorToua

BGutionosm Hwomona nazmsaior GopMyay, NPeAcTanAfIoULyI0 Bhipance-
e (a-+ )" npi nesoM NOACHITENBHOM N B BHAE Muorowdsesa ).
noMAnyTan qopMyna LA LEAOTe NOACHKHTENLIOrD A HWMEeT DU

{a4-b)" =an (’l‘) =+ ( 5 ) an=0t 4-

+(B) et () abr-tker )
WaW, WTo TO e (ep. crp. 200),

(a--b)" =an 4 - 1::l-|;r'un_lb+2! l:iz}ran-:bz_‘__ Labm ®), @

") Haananne s10 panofiae nenpasiaubio, ToK Kak, no-nepnux, (@+b)" ne ecrn
GuHoM (+fnHoss oananaer sanyuACis), DO-ATOPLX, pa3fioieliie {a+5)" pan wenwx
OOADHNTEALIEX n Guno naneeTno # o Heworous. HuwTony me npuHagaesint
CMEdaR 1 neoluvaine nASKOTEOPHAN MUENL DACAPOCTPAKATL 5TO PasJomeRine ua
caynail 4 oTpuuATeAbiOro B apoGioro.

n

*} Coolpasno © 9THM noaarsioT ( s ): ,: ):l. a Takme Ol=1 (cm. amsn~
Hanue we etp. 199), Mpn s7oM cornamenny NeproMy It MOCACAHEMY uACUAM pas-
AOMCUHA MOKHD NPHAGTL TOT MKE DU, YT0 H QCTAJLHLIM,
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Ian saancacnnit ypoGiee neero dopmyia

(a- by = @ =19 4- LT gu= 22 LA =D gn-apa g o,
(6]
Mpumep 1. (a—HJ}'-‘=n’+3a’b—]—-:ll%ab“—'|—b’=a’+3ﬂ%+
- 3ab® 4 2.
Mpunep 2. (14x)=1-6x-4 15x% - 2053 1554 4 Gxd 428

3(;'—"“” . ft"—;‘f{:;'” W T. A N33LBATCA GUHOMUTAL
Holay  Kosdepuyuenmamu, Vix mompo noaydHTh, NoAb3YACE TONILKO CA0-
WeHHeM, cheayioulim obpasom. B pepxieil cTpoxe MIMWYTCA JBE EAHHHILLL
Bee caefyiomike cTpoKH HaunHaloTcs it kondaoTen exmunnuedt. [Npomesmy-
TOulbE e YNCAA MOAYMOTCA CAOKeHHeM COCefHNX “uCed BiuecTomueil
crpoki. Tax, umcno 2 po BTOpofi CTPOKE NOAYHACTCH CJAOJKCHHEM ABYX
CAMHML NEpBOTE CTPOKM; TPETHS CTPOKE noayuaerca M3 Bropoil: 14-2=3;
24-1=3; uetmepran noayuaercn us tpereeil: 14+3=4; 3-43=6;
341=4 u 1. p. Uncna, cromume B ofmoft cTpOKE, ABAMIOTCA OHHOMM-
ansubiMi KosdduauenTann cooTeeTCTBYVIOLE CTEnel!. IMpusepennan sech
cXemMa HasupaeTca mpeyeoavnukon [lackaan:

Uneaa 1, n,

Lol

|

1 3 31
1 46 41
15 1010 51

1 6 1520 156 1

Gunow Huwrona gaa ApolHHX
I OTPHLATEABHMX nokasaTteaed

TMyets uneen wpancenie (a--b)%, rae n—upoGoe W1 OTPHLATENL-
noe wieno. Ilyers |a| > |b|, Hpencrasum (a-b)* b pige a” (1--x)%.

Beanuiia x=— ; aGconorioe ce anaueniie MennLie CANNHILLL Buipawmenne
(14 %)% momno suuncants ¢ moboli crencisio Tounoeti no dopumyae (3).
|
Npuwmep 1. ==(-+x"1 3necs n=—1.

AGn=1)_ (=1(=2) _\ nga=1)(a=2)_(=1)(=2):(=3)
Tak Kak srae——— s T58 1-2.3 L
0T A, TO HMeeM (l4x)~l=|—x4a?—adf-xi—...

Yneao wnenon npasofl wacTn GeckonewHo meanxo, Ho npn x| <1
CYMM YACHOB NPH  HEOTPAHNeHHOM BOAPACTIHHN  HX Hicad CTpeMuTen

1
K npejeny s (Biipamennie, ctoswee & npapoil wacTH, €CTh CymMa Gec-
Koleuno YOuBaloumeli reomerpiteckofi nporpecenn, ecan x| < 1)

NMpumep 2. Buwicants V1,06 ¢ rousocTeio A0 NSTOTO JECATIY-
HOTO 3HAKA, .

T
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1
Mpencranases V1,06 8 onae (1--0,06) ¥ n npusennes apaiyay (3):

1 1 |
B b et G S
(14-0,06) * =1+}T-O.UG+L-).0,QU1_|_

T2
14M-O.UG=+ ++ o=1 40,03 —0,00045 +-0,0000135 — .. -

C.nc_uylou.u[c yacHkl He BAHAIOT HA NCPBLIE NMATb 3HAKOD. 1 losromy,
CYMMUPYA BMNUCAMILIE YCTEIPE CAATAEMEIX, HMEeM:

V1,06 =~ 1,02956.

Npumep 3. Haiitn nate shavamux wwpp umciaa 3/130.

Bauncafiwnii k 130 ky6 uesoro uncaa ects 125==5% Ilpegcrapnsiem
3/ T30 b pige (125-5)'/2==195'3 (14-0,04)"/s=5 (1+0,04)">.  Buunc-
JIeHHE BEJEM C TOMHOCTHIO O CeMil SHAKOB (y4HTLIBas, 4T0 NOrPeiilocTh
HAKSNAMBACTCA LPH CAOMEHHI I 3aTen yBejuunpaerca o 5 pa3s):

(14-0,04)'7 =

=14-1.004 +:*I"_(§;_).'o_o4n +—5_—(%*1 )(5) S0,

1-2-3

=1-0,0133333—0,00017784- 0,0000040 — . . . = 1,0131595.

OrGpowcinme  caaracmple Ha ceAnmofl amax  ne paumor.  Haxogum
5+1,0131595 = 5,0657975. C TouHOCTLIO 0 MATOrO 3HAKa 1MEEM VlSG:
= 5,06580. Bosee Tounoe Buuncaenne (¢ yH4eToM cAcAyIOULEro c/araemMoro)
azer 5,0657970, rae ece snakn pepubl.

3TuM npHeMoM MOMHO H3DACKATh KOpun MoGbiX crenedell u3 npons-
BOALHLK unceq nanfoace GUCTPWMM 0 TOMHBLIM chocoGoM.

OGoGumennan dopmuyana Gunoma Hewrtona

@@yt o fagt =3 Pl . age

gl "kl
(n—uenoe noscHuTEaBIOE MHEAO).
Cimpon 2. 03HAUIAET, UTO HYHUO BISATL CYMMY BUCODIMOMIILIN Caarae-
MEX BHfa
"l fy 1 My
Y - oo gl 9185 ve s By

TAG N ecThb AaHHBU]l MORA3ATENL CTCNCHW, & My, Hy, ooy Hg = APOHABOAL.
HHE TEALE NOADKHTEALUBIE HHCAa WAH Uy, CYMMa KOTopus  paiia .
Yucao 0! npunuaaemen pasnsst 1,

Mpumenp.

(@bbetebd e 3 sy APt
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WHCA0 n=23 MOMHO NPEACTABNTL B BHRe cymmur k=4 UeJwXx caaraemux
CARAYIOUWHNE cnocoGamn;

3=34040+40,
3=24140+0,
el 14140,
Coolpasno ¢ sTim GyIeM WMMeTh:
@4b4ot+dpf=

= grotgrgr (a°B0c0d0 4 ath3c0d - a%b%cdd 4 a0bocodt) -
+ grvorg (@2bcodd + ab2c0d® 4 a?b9d® 4 ab¥c?dd+- . . ) ik

+1 |31: g7 (abed® - abeod - ab%d - aPhed) =

 =a@p b - d? 4 3 (a%b - ab® + a*c 4-ac? + a*d -+ ad? + b -
+ be? -+ b*d - bd® - ¢*d 4 ¢d?) 4- 6 (abe 4 abd + acd +-bed).

CoofictTea kosdpduunenros 6unoma Hewotona

1. Kosjuumentis wnenop, pasnoyfanennbiX OT KOULOB Pasio#ieris,
OAMNAKOBEL.

Hanpumep, B pasnomeii

(a-}b)® = a® -+ Ga®b-}- 15a*b® -+ 200%6° -+ 15a%b* 4- 6ab® - b°

Hos(pimenT BTOporo W npemocreanero taenos pasum 6 xospdn-
LHENTH TPETHEro OT HANANA W TPETLEro of Konua pasisl 16,

2. Cymma woxjdmunenton pasacwennn (a-f0b)" papna 2%, Hanpu-
MEP, B NPejIUeCTBYIOWEM PaanoMmentn

16 15420 1546+ | = 64 =20

3. Cymma xosuunenton tiewos, CTOALINX HA HEUETHLIX MECTaX,
PaBia cywme KosdUIUIENTOD 'nenon, CTOMUINX 1 HeTHux mecrax. Kiok-
Ban W3 MMM cocramaser 2"—%; wanpuwep, B pasnoenun (a-kb)° cymma
xospdunmentos I-ro, 3-ro, 5-ro W T-ro wAeHOB papia cymme Kosgspu-
upentos 2-ro, 4-ro u 6-ro waedon:

I+ 164154+ 1=64 204 6=232=2"%



IV. TEOMEBTPUA

A. TEOMETPHYECKHE MOCTPORITNY

1. Hepes dﬁmny.\:ﬂ MK C npodecmu npamin, napadac i i s
npason AB.

IpouapoabiuM pacraopos WHPKYAH POBOANM ORPYAHOCTL (phe. &2)
¢ uewtpom € tak, wroGhl oma nepecekaa AB. Tem ke pacteopoM Hsp
KYAR OT oamoit n3 Towex nepecenenna M orkaapsnaem na AR n a6y
€e cropony orpesok MN. Cioma tem me pactbopoM saceaem i tousu N
Ayry ab. Touky P nepecenenns ayrm ab ¢ OKPYIKHOCTLIO COBLMiFEM
€ mannoil Touxoft C,

C — iickoman npamas.

2. Pasdeaurns danneui ompesox AB nonosan.
eska A u B (puc. 23) oanus # TeM Ke NPOH3EOAL-

Ha wonuos o-rs
HetM (GOabuinm 1, A B) PACTBOPOM UMPKYJAH OnHchiBaem ape ayri, Touxw
g k L ma b

« lualy f7
]
S5x o
- 2 o
e LEENE L I
T S ey Mooz o2 F 3
E=3& §a§§g:¢g =
p ¢ = 5EZSnEE S _E =
e 35585, L8 2 Loxpyr B
- E2EE3 o888 s 2OKpyT 2
popeme  Mfpapefiny ol
R Ao tDy nIRAI = E EE phg‘h"_iﬂ:cl'r.bn!'.lfn': dannbin
3. Pasdeaum g&.""g“‘ﬂ.g; E.g}“ -
Hpasomi (¢ §-'?“'"=‘§-m¥ 2 o gb n cd paanycom r.
ALIBECM PABHBIE | 882 ¥8. 9
Mep aR=kl==Ipn == 57 f;-’: z, S HIHOCTH. "
HA HAXOTHM Tou 0y= 8 %EQ»‘. (e aexcatyue na 0dHof
=
popeceryr AR f\?*@"-‘ai. (puc. 34) x orpeskam AC n
(@ n::.tme; TRR 0.7 , fouka nepecedeni yTHx fiepueit-
Mq&;mﬁm’"‘ %5‘ TRPYHEHOCTH.
“Petiaeres "ﬁ 2u OKpyCHOCTIE. y
y M TP TOMKH (0 BOSMOKHOCTI JAdJCKD

m'peuzi. pan: aTeM NocTynaem, Kak B npuugymvﬁ Auaue.
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5. Boccmasums nepnenduryasp k npasod MN & dannodl ee mouwre A.

Banp npomsgosbiyic Towky O eue pammoil npamoil (puc. 25), npo-
FOIIM 13 Hee OKPYMHOCTH pannﬁon 0A. Yepes BTopyio Touky B nepe-
CeYRHHA ORpY#nocTH ¢ npamoll MN nposoans pnamerp BC; xomew ma-
merpa € coellnmnem ¢ A; CA —uckomuifi nepnenguRyafp.

Bror cnoce6 ocoenio yaoGer Torma, KOorjga TovKa A nexnr Ganaxo
K Kpaw sepresnoro ancra. Cnocob pelenin L‘J'ten)‘mlllEﬁ sanauy (I‘IEp-
euil) o6najaer Tem e NpeNMyIecTEOM. 3

8 or=mns 42
.n/ 3 \1 hY :
(1% ) E
\‘ 1
“\ \_/’ ‘\_ \\ A
G i AR Y S R
Puic, 25, Pne. 26. ' Pue. 27.

6. Onycmums nepnendurxyasp us dannod mouwxu C #xa npamyo MN.
Ha rouxn C IH!O‘BO.!HM nponssoasio wakaounyto CB (pue. 26); Haxo-
M ee cepepiiy O (oM. n. 2) n ua see onNCEIBAEM OKPYFHOCTH painy-
com OB. Oxpysrocts nepecexaer MN eme B Touke A. [Nposeis AC,
NOJYHNM HCKOMBIL  MEpIeH-

uynn]g.
cayuse, KOs TouKa G
newxnT Ganako K npasoit MN,
STOT CNOCOG MOMKET JaTh 0a.ib-
wyio norpemnocts. Toraa ayu-
W& NOoJALIOBATLCA CAELYIOULIM
nocrpoennem. Fa rouxn C, ko
wa uentpa (pue. 27), nposo-
aum ayry DE nponanoiishoro
paznyca, nepecekaloiiyio MN
B Toukax D, E. W3 tovex D,
E, Kak i3 IeHTpoB, NPOBOAIM
ORMITAL H TEM HE NPOH3ROIL-
Pue, 25. Pue. 29, HLIM PARIYcOM Ape ayrn cd,

ab, nepeceKalounecs o ToUke F.
Tpone s hpm\gx yepea Toukn F n C, noayuuy HCROMEI NEpHCHuKYanp.

7. fpu woii eepunne K u aywe KM nocmpoumy yeod, paskiid
Gannomy yaay ABC,

Hs pepwmnn B onncwsaem ayry PQ nponssosasuoro  paanyca
{pwe. 28). Tem e pactnopon mupkysn onicwpacs n3 uentpa K gyry pg.
W3 Touxit p sacexaem nyry aff pagnycom, papHsM PQ. Touxy g nepe-
cenentin Ayr pq 1 aff coenmmsen ¢ K. Yroa gKM ucxomuil.

8. Mocmpoums yeaw 60° u 30°,

H3 wouon A n B (puc. 29) nponapoastoro otpeska AB oniickinaen
Ayra paanycom AB. Toukn ux nepecevenns C u D coefunsen npamoi,
xoTopas nepecever oTpesok AB b ero cepequme 0. Touxy A coepnnsen
oTpeakom npavod ¢ Toukol C. /£ CAO=60°, £ ACO=30%




MOCTPOEHHE YT OB 207

9. Mocmpoums yeoa 45°,

Ha cropomax npamoro yraa BAC (puc. 30) oTRAAAWBAEM papiie
otpeskn AB i AC n coeguusieM ux KoHuwl otpeskom npsiaoit €8, [lpa-
man BC oGpasver ¢ AC n AB yram no 457,

10. Pasdeaums dannwdd y20a BAC nonoaast.

Ha neFr.uuHu A nposogum ayvey DE  nponasoabHmiyM  Pagnycos

(pe, 1), Ha touek D u E ee nepecewenns co croponamu AB u AC
g
%
K Sk
4 e T A_AJT
Pue. 30. Pue. 31 Puc. 32.

ONHCEBaEM NPOHIEOALHEIME paBHEME pagnycamu (yaoOuee BCero npes-
Witw pactnopos umpkyas) ayru ab, cd. Touky nx nmepecedenus coel-
miex ¢ A; noayuennas npsaman AF peant yroa BAC nonosas.

11. Pasdeaums danneit yeoa BAC wa mpu pasHele 4acm.

Npoctofi aumeiikoli ¥ UuPKYJeM TO4YHO BHOOJHHTE STO fOCTpOeHNe
Heanas. C nomomsio UMPKYAs W CEHTHMETpoBoil Junelikiy nocrpoeie
MOMHO BWMOAWITE TAK C(puc. 32): e g
Npoasoasusim pagnycom AC omuent- ° =~ N
Bagy n3 tourn A okpymuocTb. IMpo- 4

fomkaen AC sa rtouky A. Kaagem f
i
A'\ P8 !
' LY
N Fols »
Sel ot 4
NY L b
U e
Pue, 33, Puc. 34.

annefiky Tak, uTolw oua npoXoamaa uepes B, m spamaem ee Boxkpyr B
nO Tex Jiop, noka orpesok LD memay oxpy:euocTbio i npamoit A e
cramer pasiuy paguycy AC.' Torpa yron EDF ectn Tpers yraa BAC.

12, Yepes dse danuwie mowku A w B nposecimi oxpyxeHocms daniom
paduycon r.

Ha touex A u B (pue. 33) nponoaunm ayru ab n cd paguycom r.
Touka ux nepeceveunss €cTh WEHTP HCKOMOIl OKPYHIOCTH.

13. Yepes mpu dawneer mouku A, B, C (ne aexcawyue wa o0dnod
RPAMOL) NPoBcCItl OKPYNCHOCMS.

Mpopoaum  nepnenankyanps ED u KL (puc. 34) k orpeakam AC u
BC wepes nx cepeannst (cm. n. 2). Touka nepeceuenus STUX neprnen-
pukyaspon O ecTs LeHTP McKoMOll OKPYHHOCTH.

14, Hadmu yenmp dannod dyzu oKkpyIcHocmuL.

Ha panmoli ayre suGupaem TP Touxd (0O BO3MOMKHOCTH JAJECKO
oTcronue Apyr ot Apyra). Jarem nocTynaes, Kak B npeauAymlei sagaue,
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16. Pasdleaums nonosas danHyio dyay okpyNcHOCMILL.

Konuw ayru coepuusem xopioit. [lposopus nepneHgRKYAap uepes
cepeanity xopael (eM. n. 2). On Pa3AEnHT AYTY MNONOJaM.

16. Hailimu seomempuveckoe Mecmo modes, U3 KOmopbu dansul  om-
peaok AB euden nod dannem perom .

Hckomoe reoMeTpiueckoe Mecto TOWeK npefctasaser coGoll ase Jlgni
PaBHBIX OKPYKHOCTedl, OnMpalouiHecs Konuamu B Tonkn A u B (pne. 35)
(Camit Toukn A w B we npusannesaT reomeTprueckomy Mecty.) Llentpu

L i

Pue, 35, Puc. 36. Puc. 37.

STHX YT HaXOAATCA TAK! NpOBOAMM Nepnenfukyaspw AD w BK n xou-
uax otpeska AB (em. n. 5). Crpoum yroa }gBL=a. B nepeceuennn
BL w AD noayuaem touky C. Cepemina O otpeaka BC ecth uemip
onnofi 3 nekomex ayr. Jlpyrasm ayra cTpouten Tak e.

7. Mposecmu vepes darkyio mowky A Kacameiskyio & dannod oxpy-
HOCmIL.

Ecaw touka A sewut na oxpysnoctn (pnc. 36), crpous BAC nep-
nenankysaspuo k papuycy 0A (cm. n. 5); BC—uckoman Kacateanan.

Ecan A nemur sne kpyra (puc. 37), peaum AQ nononam (cm. n. 2)
M ona cepeannw B nponojnm papmycom B0 ayry €D. Tousw D w €
coeqnnsien npamuMi ¢ A, Tpamse AD n AC—HCKOMBIE KaCATEIbHHE.

18. MMposecmu K Ganubis days oxpynocmas 00Uy BREWHIOND Kaca-
MEABH yio,

a) Ecam pagnycs panmeix oxpysusocteli pannr memcay cogofl, sapaun
Beerna mmeer npa pewenun (puc. 38). Uepes wentpnt A n B nporogum

D

Puc. 38, Pnc. 39.

xnamerpn KKy u LL
vens KL w K,L,,

6) MycTi pagn
GoAsuIOTe Kpyra n

1 DEpneHauKyAnpHEe K JTHHANG UeHT] AB. Mpo-
TIONYMAEM MCKOMBlE pewienns. =

YCH! RENNLX okpywoioctell e pasne: R > r; w3 nentpa
PoBORHM oxpymuocTs paguycom AC=R—r (puc. 39).
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K neii nporomum xacateasnyio BC w3 uentpa B mennwero kpyra (n. 17).
Hentp Ap coepnksieM ¢ TOUKGH Kacanns gnpumn, TMpononuaen ee w
nonyuaem ua Goabluefl okpysnocrs touky D. Tlposognym BE nepnemg-
kyaspuo k BC po nepecedenun B Touke £ ¢ Menbiliedl OKPYIKHOCTBIO.
Yepea Toukn D u £ nposoamm npavywo. [Tpamaa DE —uckoman kaca-
TeabHas. Jajava nonyckaerT Apa pewenns (DE u DyE)), ecan uenbuimi
KDPYT HC ACHMT UeNHKOM BHYTPH GoJbwero. Ecan MeHbUmil KpyT ueqm-
KoM ae:RuT BuyTpn Goavwero (puc. 40), sagaua ne HMmeer peweini.

Puc, 40,

B npomesyrounow enyuge, korma oKpYMNUOCTH HMEIOT BHYTPENHEE KacaHue
(pic. 41), 3anaua mmeer oo peweine: Heped TOUKY BHYTPEHHCrO Kaca-
nus M nposopum KL | AM.

19. posecinu & “degym dannbis OKpYNHOCTIAN OGU{YI0 EHYMPERIIOD
ﬂ'ﬂfﬂ!ﬂf‘h”ym.

3agava we mmeer peweninst, ecan O W3 KPYTOD JERHT BHYTPI
APYTOTO, & Takime ecay paupse KpYrH NepecekaloTc. B cayuae BHelHEro

i
-l

‘ o
0 i -
R

L

Puc. 45.

Puc. 43, Pue. 44,

Mmu!(“g { I::hﬂ} 3anaua WMeer omyo pelenye: 4eped Touky M mposo-
b UL _
B oCTanmibix cayuanx imees apa pewesing (DE # DyEq pic. 43).
H3 wewrpa A TPOBOJHM OKPYHHOCTL PagHYCOM, PADHBIM CYMME énuyma
JAHNBX ORpymuoctedl. Wa unewrpa B npobomns KncaTeLHYI0 K po-
CTPOEHHOf OKpysHocTin (n. 17). 'ng,q. wacanun C W LEHTP A mwﬁ“a;
OTPEIKOM AC, watopmil nepeceser okpysHocts (dA) B TOUKE D. Hs
NpOBONIM pagnye BE | BC. Kowen ero E coeutnned ¢ D; ED—ucko-
Man Kacareauian. Tax e CTPONTCH H ApYTas KacaTeabHan L;thé:
?ﬂ. Onucams oxpyacnoemo onodo dannoeo HpEYeOILHINA ; :
iepes wepwmmm A, 8, C NPOBOIIM OKPY A HOCTE {em. n. 13).
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2l. Bnucamo oxpyxcrocmto @ dannetd mpeyzoasnux ABC.

Jleaum nononam jpa 31’.’!3 Tpeyroasiika (puc. 44), Hanpumep A
n C (em. n. 10). M3 toukn O nepeceuenns Giccexrpuc nposogum 0D | AC
(ew. n. 6). Panuycom OD onucWBAEM HCKOMYIO OKPYIMKHOCTD.

22. Onucamy oxkpyxcxocmis oK040 danrozo npamoyzoassura (wan xaad-
pama) ABCD.

Iposopus anarowaan BD n AC (pue. 45). Ha touxn O ux nepe-
CEMCHI IIPDI.IDJU{M OKPYHHOCTE paﬁ.ll)’(‘o,\l G.H‘.

OK00 KOCOYTOALEOTO NaPAANENOrPaMMa ONHCATE OKPYIRHOCT HEALIA,

23. Bruwcams oxpyxcwocme @ poxd (wau xeadpam) ABCD.

M3 Toukn O nepecevenns anaronaneil nposopnm OF | AB (puc. 46).
Oxpymnocts ¢ wentpom O u paguycon OF —uckomast.

B nepasnocropounnii napannesorpaMM BNHCATE OKPYIHHOCTD HEeAL3d.

4

S,

Pue. 46. Pue. 47, Pue. 48. Pue. 49.

24. Onucams  okpymHocms  OKOAO GQHHO20 NPASHALNOZD MHG20-
HEDABRUKLL, ¥

Eean e ctopon uetno (puc. 47), coefuunen npasbing A8 n €D
Ave MoGue mapel npotnsonoAonnux  eepumn. Ha Toukn nx nepeceue-
A @ pagnycom OA oniicuBach OKPYRHOCTS.

Ecan umcso cropon neuetso (puc. 48), onyckaem H3 ABYX MoGuix
sepuwint K w M nepnengukyasps KL u MN na npotHponofomkHue cro-
ponkt. b3 Toukn nx nepecenenns O pannycom OK onicknaes OKpyaHoCTS.

25, Brucamy oxpyscuceny a8 darnl nPasuAbHLl MHOOYOABHURK.

Llenrp oxpymuocTin naxomires, kax b sagave 24. Ha LENTPa onycKaes
nepnengikvaap ON wa oamy na cropon (pue. 47). Papnycom ON (nan
OL, puc. 48) omicueaen orpyscnocts. ;

26. Mocmpoums mpeyzoavius no mipen cmoponas a, b w e.

Iycts namGoaswyio pamny nmecr orpesok a. Eean a < b+-c, T
HCKOMBT  TPEYTOALHIK MOMNO NOCTPONTL TaK: OTKAAALIBAEM OTPEIOk
BC=a (puc, 49). Ha konuon cro B n C onucksaes AYrH mn n pg
Pajuycami ¢ # b coormercroenno. Touky nepeceuenus ayr A coeanuien
¢ B u C.Ecnna > b--r, To3amaua ne wheer pewenns. B npomeskyTounon
cayuae a=sb-l-¢ yeaonuo oToesaeT TONLKO «BMPOAACHHBIT TPEYTOAL-
HIKY — DR 6o Bepuiis aesar fa oanoii npamofl.

27. [Meempoums napaasesozpasy no Oanwwa cmoponas a u b u
odHoMy L3 yaaos o.

Crpoi / A==ct (M. 1. T)j Ha €ro CTOPOHAX OTKMAALIBAEM OTPE3KH
AC=a, AB=b (pnc. 50). Tlposoamm n3a B jayry mn paimycosm a n u3
C—nyry pg pagnycom b. Toumy nepecenenna stux gyr D coemmuses
cCn B

28. Mocmpoume npaxoye0aenus no JanHWAl CIOPONAM.,
MNoctynaesm, Kak B cpepuaymied aajave; NpaMoil Yron @ CTPOMM,
KaK B m. 3.
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29. Mocmpoums xeadpam no dawwodl cmopoHe.
I'Ioc-:znaem, Kak B nn. 27 u 28.
30. flocmpoume keadpam no darnod e2o0 duazonain AB.
Yepes cepeniiy AB (pue. 51) npopomnm k A8 nepnenmnxyanp MN
(em. n. 2). Or toukn O ero nepeceienna ¢ AB orknagumaen wa MN
My g
A ie °

¢ me

Pue. 50, Puc. 51. Pue. 52,

otpeskn OC u OD, pasuue OA; coegnnsen Tougn C u D c Toukamn
A n B; ACBD — ucxomuit xpaapar.

31. B b dp d 1 Kpye.

Tposogim ABa Bsawwpo nepneinkyaspusix auaserpa A8 n CD;
ACBD — nckomsiit kpagpar (puc. 52).

32, Onucamp Keadpam oK0A0 DAHKOZ0 Kpyed.

TlpoRoAwM APa B3aumio MepNENANKyaapuwx Auaverpa AB w CD
(puc. 53). M3 ux Kowuow, KAk H3 IEHTPOB, OMNHCHBAEM HETHpPE MOJTYOK-
PYHHOCTH pamnycamy, pasibmp OA. Touwkn F, G, i n E ux nepece-
Lenng — BePUIlHL HCKOMOIO KBajpaTa.

C )

2 g—1—44

F<>F

Pue. 55.

33. Bnucamb nposuAbHE RAMUEYIOBKIK & dannuil Kpye.

[Ipopogky ABa BIAUMHO TCPUCHANKYNApHMX guwamerpa A8 w CD
{pnc. gg). Heaum nononam papnyc AQ Toukoii E. Ha E pamuycom EC
npopoany ayry CF, nepecekan eio anamerp AB b Touke F. Ha C paany-
cos CF npovopnm ayry FG, nepecexan €10 JAuNyio okpysHocTh B Touke O
€G (=CF) ects ozna ctopona nexomoit urypul. T1posomim Tes wie pauny-
coM AYTY mn M3 Toukn G Kax N3 UENTPA, MOAYHaeM elie OXHY BepiuHHY

H wckoMoil (urypL n T, A
34, Bnucamb 8 dawkuil Kpy2 Npasuabiee HECHLUYIOALHUR It HIDE-

bH K.
gWMP.eu:-rmy.-cm UHPKYAA, PaBuLIM pajiycy xpsvsra, JBREEM Hil OKPYRHOCTH
saceukn b Toukax A, B, €, D, E, F (pne. 55).

Coegunna Toukn A, B,
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Ly Dy B F MOAPHA, NONYHHM NPABUALHLIT WECTHYTONBHIK. Coennuns
UX uepes OFHY, NOAYNHM MpanuabHbi (paBUOCTOPOHHHIT) TPEYTOALHIK.
ﬁﬂnumﬂm RPAGUALHGIG SOCOMUYEOABNIK 8 DaHHbIL KpYe.
Mposogus Asa B3anMuo  neprewaukyaapiux  auamerpa A8 n CD
g.tm:- 56). Paspeann monosam ayrm AD, DB, BC, CA rouxamu E, F,
, H (n. 18), nochegosaTesLyo COSAHHAEM TOAYUYeHHbE BOCEMb TOMEK.
36. Brucams npasuabhbi GecAmuyeoabiur @ dannbdl Kpye.
TMocTporm Touky F (puc. 54 ma crp. 211), xak n B . 33 OF ecrs
ctopona Hckomoli Erypel. PacTeopom uupkyad, pasabim OF, ceaaes

Puc. 57. Pue, 88.

NA OKPYHHOCTH  ARCATL MOCACAODATEALHEX sacedex. [ToayunM pepurmmu
HCROMOR  dwrypat. :

Tpasitabybie MHOTOYTOALHHKH, HMEIOIC ceMb # JAEBATH CTOPON,
HEALIA BNHCATE B KPYT TOABKO © NOMOULLIO UMPKYAA B Anwefikm.

7. Oxoao danwozo Kpyes Onucams npasuabKbe MPeyeOABRILK, NAML-
YEDABMUK, WWECAIIYZOALNIK, BOCHMUYLOAbNUK, DOCAMUY20ABHILK.

Ommernn wa okpymuocti (pite. 57) eepuminl A, B, ..., £ npa-
BHALHONO BNHCAHHOTO MHOTOYFOJABHHKA € TeM e 4AcaoM cropon (o

nn. 33—36). Ilpovenew paanycw OA, OB, ..., OF u NPOAOIKHM 1N,
ﬁ;r‘f AB pazzeaum nononam toukoli E (em. n. 15). Yepes £ npoeenes

.OFE. Orpeaox JP, sagnosenmuii Memay MPOAGIHCHIAMI COCCANRX
PAAMYCOB, ecTh cTOpORa HEKOMOT T}rypu. I%a NPOADSAKENIH OCTAABHBIX
paanycos vrkaapumaen orpeakin GK, OL, ..., ON, pasie 0P, Touxu
I, K, L, ..., N, P nocaesopate’sho coennuses.  MuoroyroaLHng
JKLM... N P — yckomuit,
38, Hocmpoumy npacusekeid n-yeoawkux no dannod 20 cmMopoKe a.
Ha oipeake 8K, - paenov 20, kak na nnamerpe, erpoum (puc. 58)
NOAYKPYT. 3T0T NOAYKPYr AeAuM #a n papuuy wactell touxamu C, D,
E, I, G (vepuimmamn npapuaskoro BANcantoro 2n-yroawnuka: Ha Haues
pucyhke n=G). llenrp A coeamunes ayudmn co neemm noAYMEHULIM
TOUKAMN, EpoMe Apyx cocaeauux (K n {)}]. Ha touxu B pamiycon AB
nposoARM 1Ty ab, sacekan wa ayie AC touky L. M3 touxn L Tem e
papuycom npopojum ayry od, sacekan ua aywe AD Touky M ow T A
Touku B, L, M, N u 7. 3 nocaefopstensiio coefinses TPEMBIMH,
Muoroyronmug ABLMN F — nexomuii
WHTh 3TY 3ajauy © NOMOWLLD UEPEVAR 0 AHICAKH MOMHO He
BCCLAA;, WAnpuamep, npn n=7, n=Y9 sT0r0 clesaTh HeALIA, TAK KiK

BOAYKPYT ¢ moMOoWbio UNPKYAR W neweikn wa 7 wan 9 vacreil Touue
He geanien.
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B. MMIAHUMETPHA

§ 1. Mpeamer reomerpun

Teomerpus 1) wayuaer npocrpancTeenntie cpoiflctsa npeaMeron, ocTas-
7R © cTOpoHe Bee OCTajbHbe X npu3nakn. Hanpmsep, pesannoswiit mau
Auaverpom B 25 cat K UYTYHHOE AP0 TOTO He AHAMETPA OTNYMAKTCA
ApYyr oT JApyra N0 Becy, Mo LBETY, No TEEpAcCTH M T. 1. OgHako pce
STH MpPH3HAKH MAYA W ASPA B reOMETPHM OCTABASIOTCH (€3 BHHMAHNSA;
NpOCTPaHCTBEHHBIE JHE X cBoficTea (PopMa © pasmeps) OIMHEKOBEL
C TOMKH 3pEHHS TEOMETPHN KaMAA W3 STHX NPEINETOD TIPEICTABARET
uiap muamerpom 25 car. e

[Ipeamer, OT KOTOPOTD MEICACHHO OTHATH DCe €ro cBOMiCTBA, KpOMe
NpOCTPaHCTBeHNLIX, Halupaeres aeomempuueckus meson. Wlap ects opmo
13 reoMeTpHueckuy Te.

Has aansue no nyTH oTneuenns, Mul NOAY4AeM MOHATHS FEOMETpH-
uecKoll nosepxHOCM, TeomeTpuueckoll Aunbu 1 reoMeTphieckoll mouxt,
[TomepxiocTs M MbiCAeHHO OTAenseM OT Tena, KOTOpOMY OHa NpHHAgae-
HHT, W oanwaem ee TommuHel. JIHHMO Mel apiy ko T PHHBL,
4 TOYRY BOBCE JHWaeMm Hamepenuit. Me ww | [ [ i
WHTHL rpaniueli AnEER (1AW ee vacti), Al
H TOBEPXHOCTL — rpannueli Tena. Mu Mbres |
ADHFATLCA M COOMM  ABHMEHHEM NOpoMal
WEHHEM NOPORAATL NOBEDXHOCTh, @ MODEPXHO.

NpHpOJe HET TOMEK, JHIIEHHBIX M3Mep Th

CTONB MaNEIX PAIMEPOB, MTQ HX B HEKOTOPLX ) Mk
31 reoMeTpHYecKHe Touku. B ppupoge ket T | X
AnEHE, 1N reoMeTpHdecKHX nopepxnocTed, HO b
nopepxHocTedl, HaliAeHuWe B reOMeTPHI, HAXOAAT . lene-
HUA B HAYKE I TeXHiKe., 3To NPoNCXOANT moToMy, | 2 no-
HATHS NOPOIKALHE NPOCTPAHCTEEHRLIMN CBONCTBAMA , + MHpa.
Orpaenventan (OPMa reoMETPIYECKHX NOHATHN 145 TC T, ut0ls

STH  cpoiicTBa H3YYATh B MNCTOM HX ERAC.

§ 2. Hertopuueckne caepenns o PA3BHTHH TEOMETPHH

[epskie reomerpryeckne nowsTis npuodperens JoAsMu B rayGorol
apesnocti. Onil BOSHHKARN W3 NOTPeGHOCTH ONPENEATH BMCCTHMOCTE pas-
JUNAMX npeameToB (cocynos, amGapoB M T. 1) H OAOWEAN SEMENbHHX
~ywaction. Ilpessefiume N3pecTmLie HaM THCHLMEHHBIE TIAMATHHKH, COfep-
oume NpanHRA AAA onpefenenis niomanel W ofnemoB, GEAN COCTABAENE
g Erunre n Baemaowe owono 4 Twesn aer nasag. Oxono 2%, thicaw Jer
masaj, rPeKH OJaHMCTBOBAMH Y EMHNTAH H BABHJOHAH HX reoMeTpuyeckne
SHAHNNA . I’]epummuaahuo 5TH 3NANNA NPHMEHIINCH npenuyl.llerrnenno s
HAMEPEHHA IEMEABILX yuacTRoB., OTCIO48 1 rpevecKoe HA3Baliie «reoMeT-
pusz, qTO O3IHAYAET e3eMTeMepues,

Tpeqeckie YYeHhie OTKPLIAN MHOMECTDO reoMeTpHYecKuX ceoficTs M
coafanit CTPOMNYI0 cHCTemy reoMeTpaveckux anawiil. B ee ocuosy onm
foAoHKHAN TpocTefiliie recMeTpHIECKEe COOfiCT B, MOACKASAHHLIE ONBITOM.
Ocraibibie CUONCTEA BUPOAM/JNCL W3 NPocTefilUHX ¢ NOMOULLIO  pac-

cympaennfi.
4 [a] npom‘xummlllm HBIDAMIS TEUMETPRNZ CM. HE CARA. CTPalnue.
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3ra cucrema oxono 300 r. Ao W, 8. moAyunaa 3apeplieHHull i
B «Hawanaxs Epkanpal), rie H3NoHeHL TaKkme OCHOBB! TeopeTHHeCKOH
apupmernku, Teomerpnueckue pasgenst ¢Hauan» no cojepianuio u no
CTPOTOCTH  HINIOMEHHA TNPHMEPHO COBNAJAIDT € HHHEWHHMH LIKOABLHEMI
yueGUUKaMil TEOMETPUN.

Oppako Tam uAvero we roBopuTcs HH 00 ofbeme, HH O TIOBEPXHOCTH
Wapa, HI o6 OTHOWEHWM OKPYHCHOCTH K Luamerpy (XOTA ecTh Teopema
0 TOM, YTO TJOWEAM KPYFOB OTHOCATCSA, KAK KBBAPaThl JMaMeTPoOB).
MpuGanmennan seanunia STOro oTHOwenns GHJ3 HIBECTHA W3 ONLITA
3afoaro ao Eskawga, no Toabko B cepeamne 3 pexa o H. 5. ApXHMEn
(287—212 rr.) cTporo nokasan, §TO OTHOWeHHE OKPYHNOCTH K-JHaMeTpy

1 1

(1. e, no-nawewny, uncno ;) sakmoveno mewAy 3— u 3=7. Apxiel
RoKasan Takke, uro ofuem wapa MeHblie uﬁ'bena! ONHCAHHOrO WILINIAPA
posHo & 13- pasa n 4TO NoBepXHOCTL Wapa B = pasa menbire noAoi

NOEEPXHOCTI ONHCEHNOTD nnARNgpa.

crocofax, NpuMeHCHHLX ADPXHMEAOM AJA PelleHia  YIOMAHYTHX
8ajay, CONePHATCH 3a9ATKN METoj0B BHCmed MaTemaTukd. STH cnocobb
Apxusen npuvennA K pewennio MHOTHX TPYAMBIX 3ajad reoMerpiit 0
MEXAHUKI, OYElbh BAWMHLIX A7 CTPONTEALHOTO JIefa N JJA MOpenjasauis.
B uactnocti, on onpefeqna ofbesil # LUEHTPhl THAECTH MHOCHX Ten i
W3IYUHA BONPOC O PaBHOBECHN TNAABAIOWINX TeA pasauvHoil dQiopMbl.

T'pedeckie reoMeTpll WMCCIENOBATH CBOACTDA MHOTHX JNHMHI, BaACHBIX
ANR NIPAKTHEN W fan Teopuy. OcoGesno NOAHO OHM HIYMHJN KOHUNECKUE
cevenus (ow. 1V,B9). Bo sropom eexe a0 W, 9. Anonnonnil oGoratia
TCOPHID KOHHYECKHX CevqeHiil MHOTHMN DAKHLIMH OTKDHITISAMH, OCTapaB-
WIHMIECR HenpepsofiieHMn B Teuenne 18 pexos.

Tlan nayuenns kouneckux cevenndi Anonnonnil NONBAOBANCH METOROM
woopdunam (ew. V1,6). K nayuenimio nceBosMomunix JHHHA Ha NJOGCKOCTH
STOT meTon GuA npivenen anwns b 30-x rogax 17 peka -ﬁrauuyscullliu
yuenuii ®epya (1601—1655) u Jexaptom (1596—1650), [Las Texmiue-
CKOH NPAKTHEN TOro ppemenn GO0 J0CTATOMHO MACCKHX Jamumnil. Jlntis
CTO JICT ClyceTd, KOrja storo NotpeGoBam  BO3POCUIHE 3anpochi ACTPOHO-
MHIL, TEOAEINN 1 MEXSHNUKH, KOOPAMHATHEIL METOR GWA DpHMEHEH K n3y-
UCHIIO  KPHDLIX moBepxuocTeill u aunnd, NPOBeJCHHEIX HA KPUDEX 10~
BEPXHOCTAX. CHCTEMATHYRCKOE Pa3BiTIE METOA KOOPMIHAT B NPOCTPAHCTBE
G0 gano B 0748 r. pycckuM aKameMukoM Bilnepom — reHHabsM W
BCCCTOPOINHM YHeHBIM,

Bonee nmyx twenu ser cnctewa Epkaupa cunramacs HenpeomHoi.
Ho 8 1826 r. renvasuumii pyceruii yuenwit Hukonatt Heanopwy JloGa-
“encKui coznan HOBYID reoMeTpuveckylo cucremy, Mexomunie ee nonome-
WHA OTANNAOTCA OF ocHOBHMX nodokennh Esxauga Juws B onHoM

NyuKTe ). Ho orciofa BuTexaeT MuOMECTEO oOWelb CYWECTHERHBIX 0CO-
GextocTe.,

Tak, B reomerpun
Menble, wem 180°

JloGatienckoro eymMa YrioD TPeYroAbHIKS BCERid
(v reomerpun Eskmuna ona papha 180°). pu stom

1) « Havanas |u|:_Ipunem«u na nee padkn Mupa, Ha pycckoM mamlie onm namns-
nradnch muoro pas. Mocaeannit nepenon Gun cpensn Jl. Jl. Mopaysaii-Boatosckns,
locrexuagar, 1948 (kn. I—VI), 1949 fun. VII—X), 1950 (km, XI—NV),

) B reomerpun Enkanga wepes Tosky A n OXOAMT TOABKO OLHA TIPAMAN,
ACKANDA B ofHoll NACCKOCTH © Jannof npaMof .ﬂCPu HE Nepecenanuian e B reo-
METpIN JI0GaHeHCKOro TaKIX NPAMMX GECYNCACHEOE MIONCCTBO,
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negoctatok o 180° tem Gomwwe, wem Goauwe nuoitaib TPEYTOLINKA.
Momer nokasatecd, 4TO ONLIT ONPOREPraCT STOT 0 Apyrie swvogu Jloba-
senckcro. Ho 570 ne Tak. HenocpeacTeenno mamepan yriaw Tpeyrofsmnika,
Mbl HAXOAHM, YTO OHH B cymume coctapamor npumepio 180°, Townoir e
BENHUMHE CYMME ME HE MOMEM HAfiTH BCAEJCTBHE HECOBCPUICHCTBA H3-
MEPUTEALHEIX HHCTPYMeHTOB. Memay Tem Bee Te TpPeyroasHUKN, KOTOpue
HOCTYNHE HAIIEMY HIMEPEHHIO, CAHWKOM Manhl, uTo0b HENoCPeIcTEelHLIMN
H3MepeRHAMI 0GHAPYHITL HEAOCTATOR cymMul yraon ac 180° :

PH panbHefilleM PaIBHTHH rennassnux ngeit JloGavenckoro okasa-
fMock, 4o cicrema EpkAnga HegocTaTouna AAR  MCCOEA0BAHNA  MHOTHX
BONPOCOB ACTPOHOMHI W (HINKH, TAE MLl MMEEeM jeio © Qurypavi orpos-
Helx pasmepos, Oguako B yCAOBHAX OGEIMHOIO ONLITA ONA OCTACTCH BROAHE
npurofHoi. A Tak KaK K TOMY e oM o6Aafact NpesMyulecTsos NpocToTsl,
TO €¢ NPUMEHRIOT W GYAYT NMPHMEHATH B TEXHWYECKHX pacuerax, oo m3y-
HaloT # OYAYT HIYUATH B WKOJAX.

§ 3. Teopems:, axcwomml, ompesencHis

Paccysaenne, VeTanasaAnBalouiee Kakoe-1HG0 cpoficTso, HasuBaeTca
dokasameascmaos. [loxaswipaenoe cooficrno nasmsaercn meopevoil. Tlpu
AOHB3EaTENLCTRE reﬂMETpil“iEEKﬂi‘! TEOPeMll  MB ONHpICMCA Ha panee yora-
HOBJEHHLe ceoficTBa, HekoTopuie M3 HNX B CBOID OYCPElb  ABARIOTCH
TEOpeMaMll; HEKOTOPME e CUNTAITCA B FeoMETpilN OCHOBHBIMH W npmii-
MawTen Ge3 goxasatenscrsa. Cpoilctna, npunnmaense Ge3 JOKA3aTENLCTRA,
HaSLIDAOTCS aKEHOMAM,

AxcioMu poamukal HS ONLITA, # ONWT e npopepAeT NCTHHHOCTE
awcHoM B nx cosoxynioctn. [lpobepka coctonT B ToM, WTO BCE Teopemid
rem.terplm ORA3LIBAIOTCA COMMTACHBIMI C ONETOM; STOrQ HE (.‘."Ij"illJ'lOCh ﬂul
ecan Ou cicTeMa axcHoM GhLia J0MHOR. -

Hu ogno reomerpiveckoe cooficTso, BasToe B OTACALHOCTH, HE ABRCTCH
aKCHOMOMl, Tak KK ©€ro DCerfia MOMNO JOKA3aTE HE OCHOBANHN APYrHX
‘coofict. Tak, @ reomerTpuit o0bMHO NPHHUMEETCH 33 AKCHOMY CAedyloiice
cooflcTo0  napasjensibX NPAMBIX: €Yepes ofny W TY e TOUKY HEeaban
NpoOBECTH JBe pasanuiue npaMbie, napasienbise omioil n Toil we I]pﬂlmrﬂ
(axcuoma napanmeasiocti). Ha ocHoBanin stoit akcuoms (1 pajga Apyrix)
NOKEILIBACTCH, MEMAY NPOUMM, Takoe ceoficTBO TPEYTOJLHUKA: ecymua
yraoB TpeyronbHuka pasua 180%. Memay Tes s moran Gel nochemice
cooficTBO NPHNATL 38 aKCHOMY BMECTO aKCHOMM NapafatibHOCTI (OCTaBNB
ocTaabnuie akcnosu npexunyn). Torga ynowsnyroe cooficTeo napaiien-
HLX NPAMBIX MOMHHO JOKA34TL 0 ONO CTalieT TeopeMoil.

Takim 06pa3om, 'THCTEMY IKCHOM MONHO BEGHPATL Pas RuNLMN cno-
cofamn. Hymno Toawko, 4To0k BINTWX aKcuom OWAO JOCTaTONHO g
BLIBOAA BCEX NPOUMX TCOMETPUYECKNX choficte. B reomerpun cTpemates
YHCAD AKCHOM N0 BOIMOMHOCTH  YAMEHLLINTL. 1o jAendeTca AR Toro,
yTobbl VACHHTL JOTHYECKHE CBA3H MEMAY OTAEALHLIMI CBOfCTBAMM.

AKCHOMB  MPegNONTHTEALHO PLIGHPAIOTCH M3 uNCAZ  npocTefimx
reomeTpuneckix  ceoiicre. Bnpouwew, no sonpocy o npoctoTe TOro man
HHOTO CBONCTRA MIeHnA MOryYT GuTh Dasanuim.

Hexotopeie nonaTna B TEOMCTPHN MLl NPHHIMAEM 33 HAUAALHLE, nx
COMEPIKANNE  MOKHO BHACHHTL TONLKO M3 onwTa (TAKOBO, Manpusep,
nouaTHe Tou K n). Boe ocTanblbie NOHATHA MBI BEIACHICM, ONNPANCH Ha
navanvhne, Takne oGuacuennn Haswpaiorea onpedeseruss.  Kamgoe
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reoMeTpiteckoe ONpeleneHie OMHPAaeTcA ANGD MEnOCPEACTHEHHO Ha Ha-
Hankube NoHATHA, ANGO Ha NOMATHN, ONpeiefeHHbe MPEAe.

Onno # To 3ie reoMeTpiUuecKoe NOHATHE MOMIO ONPEAeATh Pa3NHMHO.
Hanpusep, guamerp oKpy#HOCTH MOMHO ONPEme/nTbL Kak XOpAy, Mpoxo-
RANLYI0 Gepe3 LEHTP, HAH Kak Xopay nanGoaewefi SAHHEL. HHAB 33
onpejeneHne OfHO H3 STHX cBOlCTH, MOMHO [OKalaTe apyroe. llpepmow-
THTEALHO B3ATH 32 onpejesenne npocreilee cRoficToo; BUPOYEM, H 3AECH
HEBOAMOMKHD ofecnednTs Beeolllee coracHe.

§ 4. NMpaman anuus, ay4, OTPE30K

TTpaMyi0 AHHHID MOMMO MBICACHHO NPOZOMKUTH B 0Be CTOPOHEL Ges-
rpaswuno. B reomeTpud nassamue enpaaasy 00603H3YAeT OOWYHO NpH-
MYI0 NREHIO, He OTPRHNNEHNYIO Mil € 0aiof, Wi ¢ Apyroil croponu. Yacrs
npaMofi ANHKM, ¢ OQHOM CTOPOHBI OrPaHHYEHHAA, @ C APYrofl— HeT, Hadu-
BaeTcA noaynpssod Ban agwos. “Hactb npAaMoit AHHKH, OrpaHHMeHHan
¢ o0eHX CTOpPOH, HASLIBACTCH OMPEINOM.

§ 5. Yraw

Yzoa ectw durypa (pue. 59), ofpasopannan apyms Jgydamn OA u 08
(emoponst yeaa), wexopswasn 3 oguoll toukn O (sepruuna yaae ).

Mepoi yeaa cnymnT BeAMYNMA TOBOpOTA BOKPYT Bepwinm O, nepe-
vogsuiere ayy OA e noaowenne OB. Ulupoke pacnpoctpanelisl Anc
CHCTEMB! Wamepenms yraoe: paduarnas w epadycnaf. Oun pPasHATCA Dbl
Gopoy eaunuus mMepel. O paguakxofi mepe cm. V3.

8
1 L h\_.
F/j A a7 4 g A

Puc. 59. Puec. 60. Pue. 61.

Cpadyenas cucmena wasepenus yeaos '), B weil aa egnimny nprmi-
Maetca yroa, noaydennsil nonopotom ayva na 1y 44CTh OAHOTD NOAHOTO
‘ofiopora — zpadye (oBoanaucune ©). [oanwmit oGopot (wanpumep, npH Ani-
wennn waconoii crpeasn ¢ 0 wac. go 12 wac.) cocraBaser, Taknum oGpa-
3os, 360°, Ipagye peantes Ha 60 munym (oGoanauenne ); MHHyTa—Ha
E? cexynd (7). 3anncs 42°33'21" cGoanavaer 42 rpagyca, 33 MuHYTH,
21 cekynay.

¥roa m 90° (r. e. Y, nommoro ofopota) nasupaerca npasees (pie. 60)
i ofoanavacten Gyksofl d.

¥roa, smessuwnit 90°, paswpaercs ocmpun (AOB wa puc. 59); Gonb-
Wit 907 —mynsea (puc. 61). [pamue anunn, ofpasyiomue npamvoil yroa,
HAIWBAOTCR Aependuk i iapuca oilia K Apyroil.

') Upaaycnan  ciictesia socxognt & rayGowofl apesnocri (es, 11,7, m
o npess nepeod dpannyscion Gypwyosnol penomounn (1793 r.) so @
BMELTE © JecATHYHON (MeTpnycckofl) cucremoll sep Ouaa DoeacHa coTennan (UeHTe-
INMANBIAK) CHCTEME HaMepesus yraon. B uelt npsstofl yron meanrca wa 100 rpa-
aycon (erpagons), rpagyc ma 100 sun., umpnyTa ma (00 cex. STa cuCTEMa npuMe-
HAETCH W celivac, Ho Bo sceofuiee YnorpeGacnme onn me powaa. HanGoaee wacro
OHA ¥UOTPLONRPTCS B FEOAeIiUCCHIY NIMEPLINAX,
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Inaxu yzaos. YacTo Bammo yKasute, B KaKow Hanpaselin npouc-
XOAHT Bpattenie JAyua. Ofuiuno Mepa yria CHNTACTCH NOAOMUMEALNOL.
ECAN Bpalllene COREPWACTCH NPOTHB YacoBOll CTPEAKH, I OMPULaMEls-
Hotl— B nipoTnenom cayuae. Hanpusep, ecan ayu OA nepemectinca s 08,
Kax nokasano na puc, 62, to £ AOB = - 90°, Ha puc. 63 /£ AOB =—%0.

8 !;’E.__p# & 8
/)
aLa 5 4 @g—-ﬁ
Puc. 62, Pue. 63. Puc. 64. Pnc. 65.
Ha puc. 64 £ A0B=—270°. Ognony M TOMY e B3aHUMHOMY pacnono-
WEHUIO Ayyell MOTYT OTBENaTb PasHBE YI/OBBE MCPH B 3aBHCHMOCTH OT

Xapaktepa spamennd. Tak, ZAOB wa piuc. G5 MOMKHO CHNTaTL pab-
HulM ~+-450° B wawanbHOfl TCOMETPHI Mepa yraa CHMWTAETCH BCErAa

8 G
_L e
¢ a 4 ] ~

Puc. 66. Puc, 67.

noamEnTeALoll W namepreT kpateafwnil noeopot, TAK YTO Mepa yraa

He moser npesbicits 180°,
Cuexnew yean (pue. G6)—napa yraos AOB n COB c oGweil vep-

wanoft 0 o o6uwedt ctoponoil OB; ase apyrne croponst (A 1 OC sisanoTCH
npojoamenuimm Apyr apyra. Cymma cuemnsx yraos pasia 1807 (2d).

8

g A
Pue. G8, Puc. 69. Pac. 70.

Bepmukaasiu@ Yaan=napa yrios, ¥ KOTOpHX Beptunna ofulas,
4 cTopolLl OANOTO COCTABARNIOT NpoAGKeNte cTopoi Apyroro. Ha pne. 67
LAOC w ZDOB (a rakme LCOB n £ AOD) peprukansusie. Bepru-
Kaanhue YraG pabin Memay coboll (£LAOC= /BOD).

Yacto ropopat: syeod Mexcdy dayma npaMumMin; nph STOM HMeeTed
B pudy oAl N3 0Opasyesmux wvn etsipex yriaos (ofuuno ocrpuii).

Guccesmpucoil  YIAa HAIWBAeTCH ayH, geasupil  yron  nonoaam
(puc, GE). BuccekTpucu (OM u ON, puc. €9) peprincasbubx yraon
ABAAIOTCH NPOAOMMKEHIAMI APYT ApYra. BHCCEKTpHCH CHEIKHBIX yrion

B3AHMHO Nepnenankyanpusl (puc. 70).



218 . 1V, B. NNAHHMETPHSA

§ 6. Muoroyroasniuk

Maockaa Gurypa, o6pa3oBaHH3R 3AMKHYTHM DAROM MPAMOMMHEANLX
OTPeIKon, HasblBaeTcs mwozoyeoabkuxos. Ha puc. 71 nsobpamen wectu-
yroasuuk ABCDEF. Touxku A, B, C, D, E, F—sepuurst muozoyzoasnuxa;
Yriae npu uux  (yras  MHoroyrodsHuka) ofosnavalotes [/ A, ZBB.

v +oen £F. Otpeakn: AC, AD, BE w 1. 8. —dugeonaau; AB, BC,

D ur g POHBL MHO20Y  cymma AauH cropon AB -+ BC4-
4+ CD ...+ FA uasupaerca nepusempon i oG0IHAYACTCA P, a HHOTAS
2p (rorpa p—noaynepumetp).

B saemenTapHOfi reoMeTpHI PAcCMaTPHBAITCH TOILKD Mpocmbe MHO-
FOYTOALHEKH, T. €. TakHe, KOHTYPH KOTOPWX HE HMEIOT caMonepecedenmil.

bij A 4 z

A F i 8 4 £
Puc. 71, Pue. 72, Puge. 73,

MuoroyronLuiki, KORTYPE! KOTOPLIX 11MEIOT CaMonepeceuenns, HASLBaIoTes
asesduameing  mHozoyzoavMukami. Ha puc. 72 waoGpaken 3neamuaTuil
smoroyroasung ABCDE.

Ecan Bee Amaronaam MHOTOYrOABHNEA JEKAT DHYTPH HEro, MHOTO-
yronkiik nasmsaerca awnyaws. [Wectnyroasne na pue, 71 sanyxasil;
MATHYFONBHIK Ha pHc. 73 HesmnyKAwil (QUATCHAME JEHINT BHE MHOMO-
YroabHnKa).

-CymMma BHYTpemmx YrAOB BO BCAKOM BHMYKAOM MHOTOYrOALHHKE
pasua 180° (n—2), rie A—wncao Cropon MHOrOYrofbHIKE ).

§ 7. Tpeyroasnnx

Tpeyapannur  (Tp-K)— MHOTOYTONBINK € Tpems croponasir. CTopomE
TP-Ka wacTo o6oaHavaloTeR MankMi GYKDAMI, COOTBETCTBYIOULUMI ofoana-
YeHHID NPOTHEOTOI0MH X BepLm. Ecan Bce TP ¥raa oOcTpeie, TO
Tp-K—ocmpoyoavhed (puc. 74). Ecan ogun u3 yraos npamoil—npamo-
yeoawnuud (puc. 79); ‘cToponbl, oGpasvioute nNpasMoii Yroa, najmemiorcs
kamemanu (a, b), a cropoma, JeRauLan NPOTHB NPAMOrO YLAd, — 2urno-
menysoi fc). Ecan opun u3 yraos tynoi (wanpuxep, £ B, puc. 76), 10
TP-K— Mynoyeo sHul.

Tp-x ABC paswoGedpenid (puc. 77), Koraa ABe ero CTOPONL! Pamiikl
(b==c); pasnocmoponmuii (pne. 78), korza Tpu cropoust pasnsl (a=b=c).

1) B yueGuisiaX reoMeTpust 570 caoficrno pEcKaIMBaeTen oOMYHD TOJLKO AN
PEOYRALX MH T, Ho ene enpames, AN BCEX MPOCTLIX MEOFOYFON b
nnkon, HYHHO 30MeTHTH, YTO B HCDHVEIOM MEOTOYrOMLINKE OLMI 1A HECKONBKO
WUYTPEIMIX YrA0N npestinaor 1805 Tak, B HenunyKAOM HATHYrOABINKE, HI0GpI-
MEmNOM na puc. T3, Ana ¥raa npasse, ana YR avMeoT o 45°, a ogun coaep-
wonr 270°, Cysaa yraos cocrapaser [80° (5 40°,
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Panutie croponst papiolespeiiioro Tp-ka nasmibaioten Goxosuiun; TPEThA
CTOPON — OCHOBaMUEM.

Bo scakom Tp-xe npotun Goanweil cropons Jemut Goanwumil yros;
NPOTHB PABULIX CTOPOH— paBHBe Yraw, u ofpatho. B wacruocty, pasio-
CTOPOHNNIT TP-K ABAACTCA PABHOYZOAbHGLM, 1l OGPATHO.

g &
8
fi Ea a1 2 &
4 T L7 4 P

Pue, 74. Puc. 75. Pue, 76.
Bo ecanon mpeyeoasnune cysnna yeaos pagra 180°% B paBHOCTOPONIEN
TP-Ke kamiuti yron papen 60°.
ITponossus oamy us cropon Tp-ka (AC ma pue. 79), noayuaem
fheitiiug yron S BCD. Buewwull Y20a pasen cyMME SHYMDERHUX, € HUM
He cuexcnux: S BCD= /A4 /B.

A 8 %
e s A Mo T A AR

Pue. 77, Pue. T8, Pue. 79,

Benkan cropoma Tp-Ka Meubile cymmil it Goablue PAaINOCTH  ADYX
apyrix cropon (@ < b-4-¢; a > b—e).
Tlaowuds mp-xa pPasia NPOUIEEOCHING TIOA0GU O OCHOGANUR NA GUWCOTLY

(0 bhicere Tp-xa ou. § 9): S=- alty.

§ 8 Mpuanaxs papeHcTsa TPEYrOALIHKOB

Jlpa Tpeyromuiika PapHl, €CAN ¥ MHX COOTBETCTDEHHO pamibl

1) Ane croponsl M YIOA, SaKMOMEHHbUl MEHKAY HHMH; HANDHMER
AB=A'B"; AC=A'C"; LA= /A" (puc. 80);

2) apa yrma n NpIACHANIA K HiM cTOpoHa; Hanpumep £A = /A";
HLC=/C'y AC=A-C"; .

2a) Aa yraa i €TOPOHA, NPOTHBOJCIKAULAS OLHOMY M3 HHX; IANDUMCP
ZA=JAY [B=/B AC=AC;}

3) ‘tpit cropoin: AB=A'B"; BC=B'C"; AC=A'C";

4) Abe cropomml W YrOJ, JeRSULNL NpoTHE Goavwied U3 WIX; Nanpis
mep, AB=A'B"; BC=B'C"; LA= /A" na puc. 80, rpe BC—Goabman

ua cropon AB, BC. Ecau e pabibie YrAbl Near npotHe Meibimix
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CTOPON, TO TPEYTOJLHHKH MOFYT GuTh e pasnst. Hanpumep, Tpeyrom-
wike LMN u L'M'N' ma puc. 81 we pabib, xotm y Hux LM=L'M/,

| /K
A B AT B

Pue. 80.
-
l B @ i
Pue. 81,

LN=L'N"u fM= /M. 3pecs yraes M, M’ newar npoTHs Meweuiix
ctopor LN, L'A. &

§ 9. 3ameqavespHBle AHHNH W TOMKH B TPEYroAbHHKE

Bricomonl Tp-xa WeniBaeTcA nepneHANKYAAp, ONyWeHHWR u3 jmobofi
EEPOIMNG TP-KE W4 PROTIBOAEIKDULYIO CTOPOHY /AN HE €2 NpojIo/enne
(cTopona, Ha KOTGpYIe JUYCKAETCA NEPNEHAHKYNADP, HA3BIBIETCH B ITOM
cayuae ocwosanury TpEYTOALHMKa). B Tynoyroannom tp-xe (ABC, puc. 82)

a
£—7 7 D 2
7 iV L e
Sl o
2 A= c A I3
Puc. 82. Puc. 83, Pic. 84. Puc. 85.

OCHOBAHHA v 'X BhcoT (AD, BE) nonazgior ma NpPONOMKEHHA CTOPOH.
2TH DECOTH wixAT pie ij-xa, Tperem (CF)—suyrpr Tp-ka. B ocrpo-
YUOALHOM Tp-ne (pnc. 83) sce TpH BEcOTE Jemar BHYTpH Tp-Kka. B npsa-
MOYTOIBMOM TP-K: K4TeTh caymar o ricotamu. TPH BHCOTH TP-Ka peerja
MEPECERTTCH A 0ol 10vKe, HaswBAEMOR 0pmOoLeNMPoM; B TYNIOYTOALIOM
TP-KC CPROUCHTD Je4nT e Tp-Ka; B NPAMOYTOJBHOM OH COBMUZEET
© Bepuwincd rpAMOro )i 1a.

eoia [p-Ka, onyweusan ma CTopory a, ofosHayaerca f;. Yepes
TPH CTOPUIL. ONA Bhipaxcerca (opayaon

Pl S bt S
h, | ) (p-a) in=&) (p=7)
T
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rae
pSthis,

Meduanoi Tp-xa Ha3LpaeTCR 0TPEIVK, CoCTHROULIT AIOGYIO BEpLINILY
Tp-xa ¢ ffgﬂ.ﬂ.limﬂ NPOTHRONOAOHKNOM cTopoHe. Tpu  Megsannl Tp-Ka
(AD, BE, CF, puc. B4) nepecekaiotca m ofwofl ToUKe (Beerma BRYTPH
TP-Ka), Apmlomelics UEHTPOM TAMKECTH Tp-Ka. 314 TOMKA JALAHT KANAYIO
MEAMAHY B oTHOWeHHH 2:| (cumran ot Bepuiiney). Meanana, coeanusioulan
BEPWHHY TP-Ka A ¢ cepeannoil cropolt @, ooanavaerca m,. ‘lepes cro-
POMLL Tp-Ka oHA BMpaxactca dopuyaoit

= aL VI F i —ai.

Buccexmpucoit TP-Ka HAILIBACTCH OTPE3OK GHCCeKTpucH AoBoro  yraa
{ex. 1V,B.5) or sepunmir o nepecesenis ¢ mpoTHBONOA0HHON CTOPONOIL.
Tpu Guccextpich: Tp-ka (AD, BE, CF, puc. 85) nepecexaorcs B OAHOR
TOUKE (BCeria BHYTPH Tp-Ka), sBAMOULEAcH HeHTPOM RNHCAHHOTO Kpyra

{ew. IV.B,19). Buceexrpuca yras A oosmauaerca Py tlepes CTOponH
TP-Kd CHA BEIpAMKaeTca (opmyaof ?
fa= ﬁ% VW‘_—“'}'

AOIHYIO CTOPOITY

rae p—toaynepumerp. Buccewrpmea peant npoTHBONO Ha puc. 85

Ha  MACTH, NPONOPLIEOHANLNE ‘ el CTOPOHEN-
AE:EC=AB:B(I.3. e npiAcH A K K P s
Mpusep, AB=30cu, 8C=40cu, AC=49cx. Hafmn A!} e
Jve wacti (AE n EC), na xoropue nymo pazpemrs AC=14 A
HOCATER, KaK-30:40 wan kax 3:4, [pisin 3a epiiiiy Macwraoa :x-—‘!"x
30K, coaepaaitiiicn v AE 3 paaa, a w EC 4 pasa, unees AC=351 dx=0%
x=AC:T=49:T=7, oruyna AE =3x=291; FC=4x=28 P
Tpu MEPUCHANKYAMP K _croponas TP, nposeeiibie ';p oake
cepeynel (D, E, F na puc. 86, 87, 88), nepecexaiores B onda Tp-KE
caycalell uentpos onucanmoro kpyra (1V,5,19). B T)"“"—""""bmf"s;]—
(pnc. §6) oTa Touka aemur wme Tp-ka, 1 octpoyroawioM (pc
BHYTPH, B IIPAMDYIOALHOM — na cepepiiie runoTenyss (pic. 33]; uLenine
pabiioGeapennom Tp-Ke sucoTd, Megiana i GHCCeKT] pca, Ony wy
na ocnonanie 1), a rapme NepRenARKY AP, NpoBejels '""Pcame nueer
OCHODAHII, cOBMANaOT apyr ¢ ADYTOM; B DEBHOCTOPOHHEM ™

ELT
*) Ocuonsmimess pap, 3 : T STOpONY: €
aDYM APYTHM, PABNOOLADCHHOID TP-KA ECerAn NB3MD
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MECTO 475 BCEX TPex cTopod. B ocTambmmix caywasx HA OJHA H3 ymoMd-
HYTHIX JMHUI He coBnagaer ¢ Apyroil. OPTOLEHTP, UEHTD THAMECTH, LEHTD
BINCAHNOTO KPYra W LEHTp ONHCAHHOrD KPYra COBNajaiorT Apyr ¢ ApyroM
TONLKO B PABHOCTOPOHHEM TP-Ke.

§ 10, NMpamoyroasHLie NPOEKUNK; COOTHOWEHHA
MEHAY CTOPOHAMH TPEYroAbHHKa
[Mpamoyeoavtod npoexyued (AN, KOpowe, npoexyued) TONKN Ha npa-
MYI0 Ha3BIBAETCH OCHOBAHHE NEPNEHANKYARPA, ONYUENHOro W3 3TON TOMKH
na npamyio. Ha puic. 89 touxn a, b, ¢, d—npoexuus Touex A, B, C, D

8 ) B S
A== e
T aidnd

A
Mea aa’y Mﬁam’r’a”
Pue. 89. Pre. 90.

na npamyio MN. INpoekuueii orpesxa AB na npamyn MN nasusaeres
orpesok ab npamolt MN, orpasmyennsil npoexuuami @ u b Konuoes or-
peaka AB. Ortpeaok be ecrs npoexunn BC u 1. A OBosnauenne:
ab=npypnAB; wopoue ab=np AB.

Cymma npoexunfl 3Benben NoManoil JHANH PaBHA NPOCKIHH JaMBIKaI0-
wero orpeaka. Ha puc. 89 AD=np AB-+np BC~+npCD. Haa nomoil
ofiHOCTH 9TOTO MpaBiia HeoSXO4UMO CMOTPETH HA NPOBKUMI0 OTpe3ka
KaK Ha BeAmumny adefpausecxyro; npoekuno ab orpeaka A8 npiuaTo
CUNTATE Mod0XMwmessyod, ecan b npapee a, W ompuyameishod, ecau b
aenee a. Tak, ma puc. 90 np AB=ab orpuuarennua; np BC=be,
npCD=cd, npDE=de nonomuressunt; np EF = ef orpunareasna.

0sTOMY  (AAre0panveckyio) cymmy Npoekinfi JEcHLEB HoMaHol  JMHMI
ABCDEF wmu noayuwnm, caomkue Aniuus orpeakon be, od, de u pwura

8 8
£ a o a
A= (A
)] : A~ s ¢
Pae. 91. Pire. 92, Puec. 93.

oTcIoAs cymmy aami orpeakon ab w ef. Iloayvenman seamsuna pasia
af—npoexuun samukaloulero otpeaka AF.

Kpajpar cropon TpeyroJibiiika papei cymye KBaIpaToOB JABYX APYTHX
cTopoN Ge3 YABOEHNOro npowapegenus ofnofl 3 STHX CTOpOM Ha BaATYIO
Ha Heil npoeklimo apyroit. Ilpn oGosnawennax pue. 91 n naeeM:

a'=pt4c?—2bnp 40 AB. 1)

Ecmn x ofosuavaer nammy npoekunn (moaosuTesslioe MHeao), To,

Korga yroa A ocrpeit (npye AB=x, puec. 91),

a? =4 2 —2bx, {2)
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8 Kkorga yron A Tynofi (npac AB=—x, pue. 92),

} a*=p* 4 ¢c2 Phx. 3)
Ecan yroa € npamoii (puc. 93), 10 npge CB=0, 1 M nMeeM:
¢=a'i 2, )

T. & KBajpar THNOTEI Y36 PABEN CYMNE KBAPATOR KATEToB (TaK HalWBaeMan
meoy flugazopa) !). T Muiparopa wacto npumensercds B pasuo-
OOPA3IHEIX NPAKTIMECKNX 11 TEOPETHYECKIX BOMPOCAX.
Qopuyy (1) MOKHD NPELCTABNTS TaKWe B DHAC
a*=b*-}c*—20c cos A
oM.V, 22). "
& 11. Mapaascasuie npamsie
Hee npase AB u CD (pic. 94) HAIWBAOTCA NAPALEALKLA, CCTH
OHH JewarT B onnofl NJOCKOCTH 1l He MEpecckalTcs, CHOABKO Obl MX He

npopoasars. Obosnasene: AB)CD, Bee tousu oguoil 13 napanfeasisx
paBHOYAAIeHEl o7 apyroil.

B o F

27
A A 4 A v
6/
¢ 5 Al £
Pue. 94, Pie. 95. Pue. 96.

mflce NpAMule, Tapasnebibie npamolt AB, napanneanisl i MEHAY
i
Cuntaeres, WTo ibe napanfeasise npsMpe ofpasyloT yrod, panubil
HYMO (B NPAMOM CMWCAE JIEch Ml DoOGmE He HMEEM Yraa)

Ecan jpa Ay4a npunagiesar napaaneasisis NPAMIM, TO YIoa MEXKAY
AYHAMI CHNTARTCA PABNLIN HYJI0, KOFAA HanpapacHisn Ay4edl OIHAKOUL,
W panibig 180°, worna HAMpapienin Aygeil npoTHBoNoaeKHb . I

Bee nepnenankyanpu (A8, CD, EF, pue. G5) K opHoii npsimoii MN
napanacabiit Memay coGoit. Ooparuo, npamas MN, ncpnell}l“!ﬁg’ﬂﬁplmﬁ
X OfHOit W3 napasaeacd, nepremgnkyaspma ko scen gpyrun. Bce nep-
MenMEYASPEL K onol N3 ABYX napaifensikx NPAMBX CAYHMAT nepnen-
AMKYJAAPAME B K Apyrofi, OTpeakn sTix nepnengukyJspop, 3aKMONCHILE
MEHULY ABYMA N2DAJACARHEIMH NPAMLIMU, PaBib. an WX JLAMHA ECTh

MOAKIE MCHLY Napa/aeALIENI [PAMBIMIL

Tlpit nepecetcmin ABYY Napaijie/bilx RpAMeX TpeTbed npaMoil
pOpasyerca BOCcCMb  yraom (puc. 95’_ KOTOpBIE NONapHo HOCAT HAsBaHNA

1) coorsercrrennste yraw (f n 5, 2u 6, Ju7, 4n8); sy
nonapio pasub (L 1=/ 5, [/ 2=/6, £3=/]1, L A=/ 8

2) eHYTPEHHIE HaKPecT Jewamue yraoo (4 wb, 31 6); oun nOMApHO

BHLL;
o 3) pueunme wakpecT nemampe yraw (1 n 8, 2 u 7); oun TaKHme no-
napHo. pasibl;

1) Mpuimctnasacs Mideropy — gunocody 65 nn, Ao u. 8. Ha ci-
ML REDC. T8 TCOPean: Dizns "“&{”?::;‘n'.;:lymmem B?w.mt eute sa 20 pexou
a0 i, .
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4) enyTpennue ognoctopounie yraw (# n 5, 4 u 6), B cyMMe coctas-
amomue 180° (£ 8- /6 =180°, / 4+ / G=180°%;
- 5) BHewnne opmocTopormie yraw ([ w7, 2 W 8). B CYMMe cocTas-
anouie 180° (/£ 14/ 7=180°% £ 2-.-[8-.]80} )
Veant € coomsemcmecnny NOPLAAEIGNBAML CMOPOKAMU JRGO  paBHbl
ApYr apyry (ecin oba ouu ocTpee wan oba 'r}'nb:l.‘} JuGo B cyMMme aaior
180°% na pue. 97 ZI=/2 una puc. 98 23+ [/ 4=180°. Vrau

oL
L7 y. /
F
: L ¢ g
W g be
Pue. 97, Pue, 98. Pue. 99.

£ COOMSEMEMaeHHD NepnexdukyARPHEMI EMOPOKAMI TOUHD TaK e Anbo
pabnti apyr apyry, aufio » cymme cocrapasmcr 180°,

Mpu nepecescnnn cTopon yraa napasienbhbisi NpAMBME (puc. 99)
Nd CTOPONAX' yraa OTCEKATCA 11PONOPUHONA/IBIbE OTPeIKH:

0OA OB _OC_AB _HC _AC

§ 12, Mapaanesorpamm o TPaneuns

Mapaasesozpann (ABCD na puc. 100) ects -uempr.-xﬁm:mmm. npos
THBONOAOHHLIE CTOPOHE KOTOPOro NONapHO NapaiieibHil. HBONOI0H -
ne croponst napaanesorpamva pasis: AB=CD, AD= BC. ToGue nue
NPOTHBONOACKHBIE CTOPOHBL MOMKHO CMHTATL GCHUSE-

£~ — & wumal, Paccronune Memay Humn (Mo nepreianky.s-
\Q/ py) nasmpaercs secomod  (BF). uparosann napaane-

A ™ AOTPaMMA B TO4Ke [NepeceveHHn AINTCH  NONoaaM

A F D (AQ=0C; BO = (D). ITpornsonojckHWe Yrasl na-
panaenorpamma pasus (f A = /£ C, /0 3:4 D).

Pue. 100. Cyama Keadpamoi duaconadel RAPaAIeA0ZpaNMG PasHa

cymme Keadpamos wemeipex emogon: ACE-BD*=
-.AB'+BC‘+CD’-4 AD*=2 (AB*-- BC*). [Iaowads S nupatieio-
paMMa  pasna npoussedenuns ocnosanua (a) e awcomy (h,):

S=ah,

Mpusnaky napasseaoepassa. Uerwpexyroawunx ABCD Hule‘:cn
NUPSAACAOrPAMMOM, €CAH HMEET MECTO OfHO H3 CACAYIOUYHX lamno "
1) npornponosioiLe cTOpolE Nonapho papksl (A8 = C. C==DA',I
ﬁB]IC] J}we NPUTHBEONOAOKHbE CTOPOHK PABHEL K Napaineabisl (4B ==CD;
3} JHATOHANH B3AMMHO [ENATCA NOMOJAM;
NPOTHBONONDMHKE YrAL nonapuo pasikl (£ A= £ €; £ B= / D).

*) Mpu ey anyx peThell ofipasycune yraw
UMEWT COOTBCTCTHENND TE Me wTO whlUre; gan ne-
napa, P i T ¢ saech cwnmmelrnn MeMAY YrASMHE le pepHi,




§ 12. MAPAJJEJOTPAMM H TPANELHA 295

Ecnu omim B3 yraos napannesorpamma npamofl, TO m o Bee {mu
npameie. Takoil napasaenorpamy HassBacTes apsyoyeoiokuxos (puc. 101).
Cropou ‘npamoyroabiika (o, ) OAHOBPEMENHO CAYKAT ero BHCOTAMH.

Maowads npavoyeoarHuka pasna npoussedento cmopow: S = ab.

B npamoyrobiiie Auarosann pasiui: AC = BD,

B npasoyeoashure Koadpamn guaeoumu pasen cymae kaadpamaos dayx

caexcnonx cmopor: AC®=AD?-- DC?
Ecan n napanAenorpaMMe BCe CTOPOHL papis, ol Ha3WBaeTCHd poM-

Goar (puc. 102).

8 4 B8 I B o
-l b Pl

g— A g A D

Puc. 101. Puc. 102, = Pue. 103.

B pomfie ANATOHAN  BIANNND nepnenaukyaapus (AC | BD) n aeast
yraw powta nonomas (£ PCA= / BCA u 1. 1),
[iowede ponba paona noosune Npoussedenun Quazonaied;
S=-Ldy-dy (AC=d,, BD=d).

Keadpanion naseBacTes NapaaaciorpaMs ¢ npaMLIMIE YrAasi 1 pap-
. cropouasn (puc. 103). Koaapar ecis sactimii nug npasoyroasnika,
4 TARiRe YacTHidl iy pomoa. [Mostony o myeer pee DuuCHCpewICel-
HEE WX CBOfcTHa.

Tpanequest  RaupBacTcd  HeTHPEXYIQAbMNK, Ape !lﬁamﬂormmm]m
croponn  xotoporo napaanesnia (BCIAD, pue. 104), [Mapansenorpaus
MOMKNO CHNTITh MACTHRM BUAOM TRAUCILI,

B £ Bic) 2 o

ATF 2. 4 ¢ [
104. Pie. 105, Pue. 106,

Pue.

nﬂpa,q_.—;c,-u.ch CTOPOHEL  HALIBRIOTCN  OCHOGAH RN Tpanewin, ase
Apyrie (A48, €CD) Goxpavtati CHlapoRaMIL. l_’accmmme MEHAY GCHOBAHNAMH
(10 "cppen;lm.'y.'mIJ)'I naopisacten evtcomon (BK), Orpeaok EF, coemmise
1ongl cepeann GOROBLX CTOPON, HAIWBICTCA cpedied aumtield mpaneuus.

s Cpoduns  AUHNR  AIPAnelil  pagHa  NOAYCYMANE  OCHOSAHILG! E}"=

-7:- (AD-- BC), u napasseasna us: EF||AD,
IMiougeds mpaneyuu poend npouseedetno cpedned A na sicomy:

S:T_'_-{n-i by h (AD=a, BC=b, BK=Hh). .

Tp(‘)'ru.—'.-].llilﬂ ABNACTCA APEIENLHBIM CAYYaeM {laupum"mm\‘ Tpa-
Newn, “Korjga oano na ocHonanin afipalliaeTcs n TOMKY (puc. l(‘ﬁ]. B e
POSKAEMICH TpANCUIN  COXDIHMIOTCH  €¢  CBOCTEA, nanpumep: Ausus,

B M. . L oseunn
L]
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coedunmowan eepeduse E u F cmopon mp-xa ABD (cpédnsn aunun
mp-ka), napasteasia cmopone AD u paswa ce notostne.

Tpaneitn c papnsawn GoxoseiMu cToponami (ecii OHa ne mapanneno-
rpamm) nasuipaetcn paenoGoeod (AB=CD, puc. 106). B poswobourod
mpaneyuy yeast npu ocnosanusx pagnn (£ A=/ D; /£ B= / C).

§ 13. Monobue naocknx duryp, npussans nogolus TREYroaLINKLD

. Ecan nce mmeitunie pasmeps nnockoil GUryps naMennts (YBeausits
W YMEHBIINTE) o OQHOM H TOM #e OTHOWEHHH ogrannammue nodobies),
TO HCXOAHAA W pobasn GUryps HasupAOTCA vodoGhbia. Hanphmep,

' KapTuna u ee (JOTOCHUMOK MPeACTABASIOT 110A0GHLIE

a i.]:us'yrm,
1 dayx nodoGhex uzypax A0Bbie COOMAETCNT-
A C  gewnie yeaw pasust mexcdy coded, T. e. ecnu Tou-
ki A, B, C, D onwoll (urypst coOTBETCTEYIOT TOMKAM
£ 2 Ratipiie
a A (4 g e b
.-'Oa* . U A /_ﬁ
& A Da d A DECadec
Puc. 107, Pue. 108, Puc. 10Y.

mnoroyroabinka (ABCDEF v abedef, puc. 107) nopoGHer, ecan omi NMewor

a, b, c,d apyrofi, 7o / fiﬂc=f£ abe, / BCD=/ bed uo1. p. Hea
Lby we., L F= Ber-
Lb P ‘{'é” Honx mErd

pamiible. yras (L A= /a, / B=

CTREHHLIC  CTOPOML  NPONOP UROHANLHE (E-=-"L—C-=?’:=...= Ta
Sram ofiecneqnpaeTen NPOROPUHOHAJLHOCTL W BCEX OCTANLHMIX CXOACTBCOH-
nLx Hactell MHOrOYroJLHNKOD, “Bntpl‘mw' puaronaan AE w oae umeor
T0 e OTHOWENNE, YTO CTOpONL (;—f-:%) Onuoit e nponopuiio-
HaNLIOCTH  CTOPOH  MHOTOYTOABHHKOB AN NOAOGHA X  HEROCTATOMHO;
nanpusep, Ha pic. 108 wermpeayrosbiuk ABCD (knagpat) umeer evo-
poib, NPONOPUNOHALNLIE CTOPONAM ueTHPEXYTOALUUKA (pomGa) abed)
Kadilan CTopona kpajpara nasoe GoAble CTOPOHE pomba. Cf:usuo Juaro-
HaMN KD3ApaTa  yMeublWaich HenponopuuoHassio (ogHa Goabwe dem
BILUOE, APYTAA—Melibtue), Tak Kak yrasi pombal abed ne pamust yraam

* xksaapata ABCD.

JA NOMOGHA e TPeyroaLHHKon NPoNopUHONAILHOCTH CTOPOH flocTa-
TOMHO: dia mp-xa nodoGuer, ecau wx cmoporsl  nponopyuonaaske, Tax,
e/ CTopolin Tp-ka ABC (puc. 109) spsoe Goawwe cTopon Tp-Ka abe, To
Gueeektpica BD mpwoe  Goawwe Giccerrpien  Od, bricora BE munoe
Goabllle BHCOTM be § T, A, M COOTBETCTHEHUME YIAW Y HUX pPaBusl
(LA=La, LB=/b, /C=/0)

Ecau yeaor doyx mp-vod coomsememoensio pasisl, mo mp-ktt nodoGis:
(A0CTaTONNG OGHAPYNAITL papelcToo AByX nap yraos, uGO cysMa yrion
8 Tp-lie sceraa 180°). [ag nponssossiux MHOTOYTOALHIKOB STOT NPH3HAK
nenocratosen. Hanpumep, keanpar ABCD n npavoyroasunk abed (pue. 110)
UMEIOT COOTBETCTOCHNO PABHbLIE YL, HO OHU He MOJOGHLL
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Tp-xu nodofus maxxce, xoxda dge cmopons: OOHD20 NPONODLIOHAILILE
days cmoponaM dpya0c0 i yeAbl, SAKANYEHHWE MeNedy HUMIL, PABHH

AB _BC
T. € ecal —r === n £ B=/b na puc. Iﬂ&).
Hpasoyzoasnse mp-xu nod , ecal ysa W Kament ooNo20
mp-xa AbNBL 2 3¢ w Kamemy @

Py
Beakie gea kpyra nogolmst Mesay coGoil {FDEIIH HS STHX KpYros
eCThb YMEHbIIEHHOE HAN YBennvennce nsolpasenne apyrora).

Aougadu nodoGub @uayp (B HECTHOCTH, MHOPOYTOABNUKOB) nponop-
NUOH@AbHL Keadpamast ux cxodcmsewserk AuMud (nanpuMep, CTOpoH).
B uacTHOCTH, RAOWACU KPH208 OMHOCRAMCR, Kax S
keadpams paduycos uau duamempos. Taxnm 06-
pasom, Owno 6w rpyGofi ownGkoit cunTath, WTO 5 .
oTHOWeNe naowageit ABYX KPYroB paBHO OTHO-
wenio Hx Anamerpos. Ofsako sta oww@ke wacto

AeaaeTca.
Mpuumep 1. Kpyrawit meranmuecknii ancy A D a d
auamerpom 20 cu mecwr 2,4 w2, Cxoanko pecur Puc. 110.

puipesannsil w3 nero gnck guamerpom 10 car?

[Mpu pewenns 3Toil 3agauym Ouo Gsl ouwniGouno  paccyiaTe TaK:
QMaMeTp Majoro INCKa DABOE MeHblUE, YeM JuasMerp GOAbLIOro; SHAYNT,
Manuil AHCK W BECHT. BABOE MeHbuie, T. ¢. pec ero 1,2 we.

Mpaspasioe pewenne takoso. Tak KaK maTepian M TOAUINA AUCKA

OCTAIOTCH TEMH e, TO Beca RHCKOR NPONOpHmHOHEIbHE nmmaa.m:. a ?T‘

HoWenie NJAOWENN M3NOro AHCcKa K naowagn Goabmoro paBHo T e
2

BHaunT, BEC MAJIOro AHCKA 9,4--;‘1-‘ =06 (xe).

Mpumep 2. Hacenenne Fosnanann coctasaser 8,2 muaniona, a
[Ipeiimaprit—4,1 Muamiona. ITyers yHcaeHHOCTL Hacenein LUpefinapnn
n300paxceHa Ka Auarpamse Keagparom co croponoit 10 ca. Kakopa foawia
(LT CTOPOMA KBajpaTa, H30GPaNcAlOUEro MHCACHHOCTE Hacedchun Ioa-

Jangum?
Ofoaiauns HCKOMYIO CTOPONY HCPE3 @, HMeeM:

- =
= 2 =14 amldcm

§ 14. Teomerpnyeckoe mecro Toyek. Kpyr m oxpymmocrs

« Feosempusecius  mecmios Tovex (o0Jagaouminx JoHHEM cBoflcTnoM)
Ha3LIBACTCH CODORYNNOCTL 6Cex TOMEK, YHOUJCTEOPAIOWNX 3afaiibiv yc-
DOBHAM.

7 OKpyRKOCHE ECTE  2COMEMIPUNECKOE  MECITIO IIOYER ILADCKOCHIL, pasko-
ydaaenntix om odnod ee mouku (yexmpa).

Papuwe OTPESKN, CORAMHMIOMNE LEHTD © TOMKAMI OKPYH(HOCTH, HAShl-
paloren paduycaru (ofoanadenis: ¢ wan R), Yacts okpymnocti (Hanpi-
pep, AmD, puc. 111) nasupaercn dyeott n mnorja oGosnauaercs AD.
Tlpaxan MN, NPOXOAALLAL yepes ABe TOMKH OKPYIKHOCTH, HAIuBacTCH
cexyujed, @ ee orpesok KL, aeaaunii BHYTPH OEPYMHOCTH, — Xopdoil.
C npnGANCHNENM CCRYyIlell k uenTpy xopia yeansnnaerca. Xopaa BD,
NPOXOINLET MEPEd LCHT (0), waswsaercn duasempos (oGoduauenng: d
pan D). Jlnanerp pasen Apywm paanycam (d=2r).

a*




228 : IV, B, DJAAHUMETPHS

Kpyz ecte wacts nAOCKOCTH, Aemallas BHYTPH OKPYIKHOCTH.

Kacameasnaa. Mycrs cexywans PQ (pnc. 112) npoxopur uepes otk
A B oxpysmocti, Tlycts Touka B ABMIKETCA 1O OKPYRHOCTH, mpuGan-
mancy k A. Cexyman PQ Gyger wmensvh NoRomenne, ppaliaics 0Ko/ao
Toukn A, [Mo mepe npnGaumenna toukn B K 7ouke A cexywan PQ

£
A ) A
Pue. 111, Puc. 112, Pue. 113

Gy/leT cTpeMITLCA K neKoTopoMy npeaeasiomy noiowenwo MN. [lpavas
MN wuasuuserca xacameaswod ¥ okpymuoetn s Touxe A. Kacaresbuas
W OKPYIRIOCTL WMEIOT TO/BKO oMy ofuiyio Touky '). Kacameaniyio Momuo
CUNTATH BHpoAnBwelics CeRyuled.

1] S

g Ik
A 7 7 QAJ A 0 —
Pue. 114, Pue. 115, Pue. 116. Pue. 117,

[acateasian K okpymnocT nepnenaukyanpua x paguyey 0A, npo-
BEASHHOMY B TOUKY Kacauun A.

13 ToMKR BHE Kpyra MOMHO NPONECTI K ORPYMHOCTH JIBE KACATEAL-
HUE, ML BX pasuw (en. pne. 120 wa crp. 229). -

Ceapenmost uasupaercn wacTs kpyra, orpaunuennan ayrofl ACEH n
cTarnBaiolel ee xopgoll A8 (puc. 114).

Mepnenpuryanp, noccrapaenmit na cepepunu xopas AB no nepe-
ceuenin c ayroft AB, waswwactes empeasort avrn AB. Hanna erpeakn DC
(puc. 114) nasumaeren awcomod cerseyta.

Cexmopos HanmacTea wacte Kpyra, orpanidendan ayroft wo poyun
pauycasi, npopefeninin K wowas ayew (pre. 116w 116), Cexrop,
m‘ftt‘fi:lle-l\u;ﬁ paguycami, oGpasyommi yron 90°, nassuacTea xeadpanmost
(pue. 117).

§ 15, ¥raw o mpyre; Aannn okpymnocTd M ayrn
Lewmpaasund yeoa—yron, ofpasopannmdl  AnyME  paguycanmu
(£ AOB ua puc, 118),

Brucannsii yeor—yroa, oGpasosannuil avyms xopaawu CA u CB,
HexXOnRUEMI #3 oAnoll Toukn okpymuocti (£ ACB mna pue. 119),

') 210 coollcTro OfMNID NPUININANT 33 On] ARG KACATEALNDA K oKpymce
HOCTH: OAUAKO RAR apyrix AuRuf Takoe od) e We ropuren. Hanpissep, ua
pa 113 MN ecrn wacateannan M CAL uoTouke A, Oanasko MN, spove
A, usteer ¢ aunnel CADE eu y voiky M. JLaNiioe e 0 TeReTe onpe-
ReAchne Kachrestuoll wak np WikelinE CERYULED TP IMEiMG K At
TR,

i
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Onucaunpiil y2os—yroa, ofpasopauus AsyMa xacatenshuivm CA #
CB, ucxonmuumu-u3 onHod Touki (£ ACB na puc. 120).

Mana dyeu, onncwBaemoll KoHIOM pagnyca, NponopUNONAbHa BeN-
YiHe COGTHETCTBYIOUIEro UEHTPaALHOro yraa; nosToMy AYrH oaHoil n Toit
K OKPYMHOCTH MOMHO MIMEPATL, KAk W yraw, rpagycama (IV, B, 5).
Hueiio, 33 1° Qyri npHHHMBETCH oo 4acTh OKpYMMHOCTH (T. e. ayra,
nenTpaseutil yroa koropoit pases 1°). Bes oxpysmocts mmeer 360°,
nojosuua ee cogepmut 180°. P

Bo uaGeianue 4acto ApOHCXOARMNK OWHEOK HEOOXOIHMO OTMETHTR,
MTO BEANTHHA LUEHTPaNbHOre YrJa COBEpHmIeHiio He 3aBHCHT OT LAHHG

g ¢
v, 2
A 8 - & 8 Db
Pue. 118. Pue. 119, Pue. 120. Puc. 121

paguycd, T Kalt BeJUNIA CODTHETCTRYIOWE AYTH Nponopuiosadsia
paguyey. Tax, ma pue. 121 uUCHTpaawnuit yroa coXpanfser oany i Ty we
BeANUHEY HE3ABNCHMO OT Toro, oGpasyem il Mul ero pagiycaus OC n 00D
waH pasoe vensusie pagnycamn 0A n OB. Jyrn ®e AB u CD, xom
Kamaan 13 HEX MMEET OHO I TO e WiCKO0 FPajycos, He pasiu no
panne: Ayra AB mveer Nenswylo panay, ues ayra CD.

BooGule rosops, Amma JIyrH nponopiionaibia: 1) ee paguyey n
B} geansipe COOTHETCTOVIOULCrD UEHTPaALHOrO Yria.

JLuma  OKpYRNOCTH P COCTARRET OKOAD 3-;-_ AJIHEL HaNeTpi;
p= ;37Ld. Huase rosopd, OTHOMICHHE AANN OKPYMMOCTI I AuaMerpa

1
cacTanaser npuMepHo ST 3

P g |
- = ST'

Touoe oTIGICHIE -3- oGo3navaeTC rpedeckodl Gykeoll m (amis):
= M

3L ecrn npubmurennoe (usGurounoe) snavenie wieaa A. Yueno s oup-
pamionaasio (em. 111, 27), T e. ero ueaL3s ToUHO 3aNUCATH B BAAC
Jpolir. C TOMHOCTLIO [0 NATOrO ACCATINNONe aHaka OHO NpeicTasisercs
wyenom 3,14189, Jlas npakTHKi AOCTATOMNO BASTL npulminxenie (weo-
craronmoe) & 3,14, 9TO JUET NCCKOALKO (HO HECYMIECTBEHNU) Melbluyio

qouNoCTh, M TR 3o
Qopuyaa (1) paer

p=nd, @
At i p=2nr (2w 3,l4). 3)

PE—
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Hanua ayru 8 1°
2nr nr
Pre=35= 180" ; )
Haena pyrn B n°
arn

Pre =180 (5)

Dopmyant (2)—(5) mmeior Gossiuce TeopeTHUECKOE W NPAKTHUECKOE
anavenue.

Mpumep 1. Ha menesnoii nonocw pannoit 2,4 s uympo W3roTo-

BRTh 0GpYY; na sakaenky pacxopyercn 0,2 a ua Kouuax. Onpefesnty
pagnyc obpyta.

anna okpymiloery p=2,4—0,2=22 (). Ha dopayan (3)
2,2
"Ez_pn =5a 0,35 (a1).
Mpusep 2 Iuamerp eeayisero koaeca napesosa 1,5 4. Cronko
0GOpOTOR B MIMYTY JleddeT Kodeco npn ckopoets noeaga 30 way/wac?
3a 1 mun. Koaeco npofiper 30:50:-;- (ku), 7. e. 500 s, [lpn onnom

oﬁugcm OHO NPOXOAWT MyTh, papiuil AaNHe OKpymuocTH p; p=nd =

= 8,14:1,5 = 4,71 (x). Mckomoe nicno obopotor 500:4,71 = 106.
Tipumep 3. Pamyc menseanofopoxuoro 3axpyraenus 800 a.

Dauna peascosoro nytn wa uem G0 x. Cxoneko rpafycos B gyre 3a-

Kpyraeuna?

A Ma dopmyne (5)
/!
8

__180p _ 1B0+60

=" R g 4918’ (peaysbTar OKpyrach),

Maowads rkpyza paska npoisecdenuio dauwse noay-
Pic. 129 okpydcHocm  Ha paduyc:

S= -:I-,-pr. na S=anar?,

Maowade cexmopa (Sgepe) PABHA NPOUIBEACHING NOACBUNLL AAUHHLL
AVER (Peeyr) Ma pamnye (r): .
Seenr= 7 Peext’

IMaouaas cextopa c ayroil o n®

nrin
Sve="g50"

Maowans ceemenma NAXOANUTCA KAK  PAajHOCTb MAOWAAN  COKTOpa
AOBm u tpeyronsunka AOB (puc. 122).

§ 15a. wopmyaa Modirenca aam gannw gyru

Ha npaxrtuke wacto tpeGyercs nailitw manmy ayrs, jaunofi wa wep-
TERE MAN B HATYPE, NPUUEM HeN3BecTHO, KAKYI0 4acTh ORPYMHOCTH co-
CTABAACT AYra il Kakopb ce pagnyc. B Takux cayuanX MOMHO MO/b3o-
BATBCA CACAYIOULUM npHeMoM. :

Ormernm na gaunoil ayre AB (puc. 122a) ee cepeguny M (oma ne-
JKHT Ha nepnesaukyaspe CM, npopeacnnom b Xopae AD uepes ee cepe-
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amiy C). 3atem uamepum xopry AB n xopry AM, cTArnBa0ULYi0 MO0
sunuyio ayry. flauna p gyru AB supamaerca (npréansenHo) caenyioutelt
(popmynoit Toiirenca 1)
p =2l 4 (21—L),
e [=AM n L=AB.
OTHOCHTE LHAA NOTPEMIHOCTs 5Toil (lopMyas coctanaser okoao 0,5%,
xorga AB copepmnt 60° C. ymenbwennem yrnosoll mepsl AYTH MPOUEHT

,ﬁ;ﬁ !{%QQ\
A e g
Puc. 122a.

TIOT pRIHOCTH Pe3ko napaer. Tak, aam ayru B 45° oTHOCHTe bHAR morpeur-
HOCTBL cOCTaBAfCT npumepno 0,020;, !

Opusep. Ha puc. 12%a usoBpamcena ayra AB, aaa koropoit

5 =AM =340 un, L=AB=6T,1 su.

Dopmyna Tiofirenca paer
P=2:34,04 - (2.34,0—67,1) ~ 68,3 (ax).

Spech pee  wndpu BepHL, TAK Kagk Jayra AB (sT0 BUHO Ha rAas)
COLCPWNT npimepito 45°, u, anaunr, norpewnocTs (HOPMYJbl COCTABIACT
npumepuo 0,029, 1. e. menswe wem 0,05 A

§ 16. Hamepenne VrnoB B Kpyre

Brucannud yeon pasen noaosure HEHNIPAALHOZ0, ONUPANUECOCA HA
my oee dyey. Ha pue. 123 Z ACR=—;- £ AOB. Tlostomy Bee BmHCAH-
HWE YR, ONHPAIOUMICCS 1A paumylo Ayry, pasns Meway coGoit. Ha

DG e 5

A
Pue. 123, Prc. 124, Puc. 125, Pue. 126.

e, 12: %AC_B:; ADB= / AEB. Wnave, xopna AB pumna nox
qﬂﬁll"“ A ""I-ED}ETHDM 3 Deex rtouek onmpawouteficn Ma Hee AyriL.
Topopar, Ayra o B suewaem ¥roa onpepesennodi neantnne. Hanpi-
Mep, MONYORPYRHOCTL BMElmaer yroa 90° (puc. 128). .

—1695) —ropaauacnull  yvensfl, SuasennThil
U0 mexynnk,

') Xpucinan  Tofirepe (1629
ceonsn palorenu B ofhacyy QOTHH;
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TaK Kax UEATpanuiuii YTOM CONEPHHT CTONBKO e rpagycos (yrio-
LX), CKOMbKO ero ayra (myropmix), To snucannmd yeoa (£ ACB, puc. 123)
uameprercs noaosuuolt ayrn AB, wa KoTOpyio OH OMHpAeTCA.

204, cocmasienssl Oaymn xopdasi (vanpumep, £ AOB puc. 126),
H3MEPAETCA noAyCyMMOi -%-(CD+AB} AV, BAHJOUEHNEX Mewiy ero
croporasy (npogosmennumiy B ofie cropois). Bnucannwit yroa-—uact-
il eayyail paccmarpusaemoro (ofiHa M3 AYT paBHA HYMIO).

Yeoa, cocmasaenroul deyms cexywqusu (£ AOB, puc. 127), name-
PAETCA MOAYPajIHOCTRIO % (AB -4 E"D} AYT, SAKMOMEHUEIX MEHY ero cTo-
posami. Brucannwil yron—uactumii cayvail yraa Mencly AByMa ceny-
wumn (€D = ().

Paccuatpupan acateasnyio xax puposaenne cexymein (IV, B, 14),
noAyvaesm orcloga: y2od, cocmassenswil wacameiwHod u xopdod (Hanpi-
uep, ABC, pue. 128), namepaerca noJoBuHI AYTH, 3aKMOUEHHOR BHYTRH

g
&L\
A
S 8 e
Pye. 127, Puc. 128, Puc. 129.

I = ;
nero (,_—.AHB); yeoa, cocmagaenssit  kacameawholl u cexywjed (uanpi-

sep, £ BOA, pue. 129), namepsierca nonypasnoctsio -;—{le. —E;l) nyr,
FARMOUCHHELX MENY ero cToponasu; onucannsd yeoa (£ COA, pue. 129)
HIMEPACTCA NONYDPAIHOCTLIO %(CEI'-EE-;I) AYT, 3AKMOMENHLX MEHwAY
€T0 CTOpOHAMI,

§ 17. Crenens Touxn

Crmignenpto movku 0 ortiociTensno Aamioit OKPYHHOCTH paanyea r
vajsimaeren weapvnma d'—r?, rge d—paccronmue O or TouKH AD
ueitpa oxpysnocti, Crenens snewnell Toukn NoJomuTeabHa, BIYTPEi-
uell —otpunatensua. Jlan vouex OKPYHRHOCTI CTENEHL paBHa Ym0,

AGcomoTiian BeNMHa CTENENI TOUKH | d*—r* | oGoanasaerca ‘e
pes p*, TaR uTO AA8  DHCUNMER TOMKN pr=d*—r? a pan pHyTpenHci
pP=r®—d% Bemwunns p® u p (nocheauns nupeRnOJAraeTeAl NOAONH-
TeNLHOI) NIPAINT BAKHYIO POMD.

Huenno, nycrs wepea Touxy O (puc. 130 n 131) npopopatces BCEHO3-
mowaue cexyulne (A8, DE, FG u 7. p.). [Mponsgesenie jani orpesKos
ceryieii o1 Toukn 0 1o Touek ee nepeceuchis ¢ okpymnoersio (0A-08,
wan OD-0E, n OF0G n 1. &) ects pean na nocrodiias i pasia p.
QOcoGenno vawen eayuali, Korga cekywas npoxojur depes ueurp C (en.
IPHMEPL 1LHE).

-



§ 18. PAOMKAJIBHAS OCh; PATUKANBHBIA HEHTP 233

Ecan 7touka O suewmss (puc. 130), To, paccmaTpHBan Kacate.dn-
HYIO KoK Buposgenie cexywledf, mmees OT*=p?, 7. e. abtoswmiar
GENUCURA CriCnery MoK ecmb Keadpam daunbe xacameavrod. Beawmina p,
Takuy 00pazoM, paBHA ANMNE KACATEALHO

Ecadl touka O wmuyrpemmss (puwe. 131), To, nposops wepea O
xopay L,Ls, nepnenpukyasphylo k anamerpy DE, umeem 0L, =0L;,

8
r Lr £ £
A £ Ly Le
e F & 0 s
2 7 /4 %

o £ 2 7

\% E) -

: ] 2 :

_———

I 2
Puc. 130. Puc. 131. Puc. 132. Puc, 133.
TaK uTo 0L?=P’.' T. €. CWIeneHy mMouKt wa Keadparny waumeneued

noayxopau, npoxodaued wepes smy mowky. Beawupua p, Taxum oGpasos,
Panna aanne noayxopast OL,.

Mpumep |. Kakosa faipuocTs Digenis ¢ CanoJera, JETAerc
HajL mMopem na pucore 2 xu? (Muamerp 3emam 12700 xar.)

Ha pue. 132 gan (cxematiueckn) seprikansibil pazpes 3eami.

O— wecronaxemaenne camonera, OF =2 xar, ED =~ 12700 xm. Han-
Cosee ynanieusian Touka 3emmw, muanman ¢ camosera, ecth Touka T
OF — kacatennian & oxp ymuoets ETD; OT—=p. C apyroil cropousi,

*=0OF-0D ~2.12700 (st Gepem OD ~ 12700 xn, orbpacsipan 2 wi

Kak Beanwdiy 3aBeaoMo MeHslIYo, YeM Npeaeabiasi 10TpewnocTs npudii-
FRenHol peauurnu 12700 xu). Orcioga

p=¥ 25400 = 160 (rxu).

1 Jpunep 2. Ilponer xawennoro cmoma cocrapaser G a; CTpenKa
ero 0,4 w. Onpeacanrn pagHye Ayru coopa.

Ha pue. 133 (cxemarueckom) LiL;=6 x, EO=0,4 . Crencus
T0ukH O panua p'-zo.!.f=("'.—f'f)‘=9v C apyrofi cropons, p* =
EDEO;)?JD: Tak kak EO pesemiko cpanuniesapno ¢ 0D, MOMHO Npuiite

=<=r u noayusaen 9 & 0,4-2r. Croioga

= 9

r=g—g = 1l (%),

§ 18. Papnkasvman ocu; papnxaspiuil uentp

. Teonerpiieckoe mecro toex M (puc. 134, 135, 186, 137, 138),
MEICILHX  paBHEE CTENeHl OTHOCHTEALHO AUYX HamnEX oRpysknocredl O,

f;lis_""”\' 1=MKg), ecti npaman aunun AB, NCPRCHMKYARPHAS K At
pos,

=Ta n

paMan  waakpacTe ac-
Consin o aetes  paduxaavioid  ocwio kpyros Oy n 0. Pac

1 da POAMKEALHOR oCH oT uenrpos Oy, Oy AAIHLIE OKPYIHOCTER
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MOMKHO BHMHCANTE N0 dopuaynaM

. 2_4

d Fy=T,
dy=0N =5+,
2 2

d fg='y
dy=NO,=4 4 2,

rne d ectb paccroanme 040, MeWAY UeHTpaMmil KPYTOB, @ ry W rg—pa-
gnycw kpyrop. [opaago npolle wafiTh pPagnKa’bHYlo OCh € MOMOULBI
nocrpoetnA. Ecan oxpymuocrn O
n 0y nepecekawtca B Toukax C, D,

Pue. 136, Pue. 137, Pue. 138,

TO KaMAAK N3 STIX TOUCK HMECT HYAEBYIO CTENENh OTHOCHTEABHO 0GONX
KPYroB W, 3HauiT, pagukaibnas ock npoxoant wepea C n D (pie. 136).
Ecam oKpyIHOCTH KacaloTcs B TOUKE c. 137, 138), To ux paameann-
noll ocelo caymur ofman kacateswsnan. [lan nenepecexalouliXxca Kpyron
PaAMKAIBHYIO ock Moo Hafitn rax. [Toctponm (pue. 139) venosorarens-
HYI0 OKpy#uocTh Oy NPOM3BOALHOTO Pajulycd, NEPeceKalnuiyld OKpym-
soets Oy b Toukax C, D u okpysuoct Op b toukax £, F. Hpawse
CD, EF cyts pagukajbHbie OCH ABYX nap okpymuocteil 0y, 03 n Oy,
» Og. TMostomy TouKa X nepecevenns P umeeT OANNAKOBYIO CTENCHE OTHO-
citeabtio Oy, Oy a Takme omocuteasio O Oy 3HauNT, ona nueer
OAHHAKOBWE CTEnenn ornocutensno Oy n Oy, T. €. JEHNT WA PaHKaIL-
Hoil ocH ABYX Jfanwex kpyros. Haiina TaknM ke ofpasom elue oauy
FOMKY uan onyerus nepnenauxyaap PN us P ouna 0,0, naiiieM BCEOMYIO
PafHEAALHYI0 OCh.
O1o paccysacHie NOKa3LIBAET, 4TO TP PaANKaIbHLIC OCH JicOLX
Tpex nonapuo B3ATUX kpyros 0y, Oy, O, nepecesaiores b om0l Touke.
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Sta 7ouka naswmpaetca paduxaioweim  yewmpos Kkpyros 0Oy, Oy, Oge
B uacrmoct, Tpn ofiitHe XODAK TPeX NONAPHO NEPECERAIOULMXCH OKpYH
socteit (puc. 140) nepecexatorcs 8 oauoil Touxe. Tpu obitue KacaTeLHLIE

Puc. 141.

TPEX nonapuo kacaiolinxea kpyros (pue. 141) Toke nepeceRaloTea
B ofuoil Touke.

§ 19, Bnucanuele 1t ONyCANHEIE MHOMOYTOABHUKI

Brucaknsis @ Kpye MHOZOY20ALHIKOM HA3BLIBAETCA TAKOIH MHOTOYroJbs
¢ 0 a9y,
HUK, poe pepwniel KOTOPOro JAeiaT Ha okpysuocTh (puc. 142); onucar-

b OKOAD KpYRa  MHOSOH20ALHUKOM 8
Hazppacren  1aKoll  MHOFOYTOALHHE,
BCE CTOPOHEI KOTOPOTO “KACAIOTCHA OK=
Py#BoeT (pue. 143).
Onucannoil 0K010 MHO20Y201LHI- A /A
Kl OKpyaicHOCME0 NASLIBACTCH OKPYIK- \ / E
HOCTL, npoxopmian uepel Boe cro
Bepumnn  (puc.  142);  enucannod )
& i IBHIK GRPYC Ha- Puc. 142, [Puc. 143.

3biBaeren OKPY#NOCTb, Kacaollancs
Beex ero cropon (pue. 143). Ecan MuoroyroJsHiuk B3fT NpousBojibHO, TO,
BooGille Topops, B HEr0 HeJb3s BONCATE H OKOJO HEro HedL3sl OnHCaTh
OKpyxHocTe, B cayuae TpeyroJubHEka BCETAA MOMHO NOCTPORTh  Kak
?“;l'i}ﬂlgtgso. TaK W onucamnywo okpymmocts (em. IV,A, nn. 20—21
J 155y -

Paduye r snucannoso kpy2a pupaxiaeTcs Wepes cropouws a, b, ¢ Tpe-
Yroaunuka dopumy.oii

,E]/m_wnn;'b'; p—c) (p=a+_r:m) .
Paduye R onucannozo ijr.:a puipamaerca dopuynoit

D abe
4 Vpip=a) (o=0) (p—c)

B yersipexyroJbuiK OKPYHKHOCTb MOMKHO BIMCATH JHLIL B TOM CJYs
fae, ecaw cyMma ero NpoTHBONONOMKILIX CTOPON OAHNIAKOBLI; H3 BLeX Mna-
Paanenorpammos anms B pomG (B uacTHOCTH, B KBaApaT) MOMIIO BIHCATL
Okpyuocrs. Heutp ee NEHUT Hd Nepecetenin AHarouae,
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OKONO UeTHPEXYTOABHMKA OKPYIKHOCTS MOKHO ONHCATH JHWE B TOM
ciyuae, eCAM CyMMd NPOTHBONOAONMNMK Yraon pasna 180° (ecan sto
OGHAPYHEHO JA8 0aHOil Naphl NPOTHBOJEKAUNX VIJIOB, TO APYrasn napa
HempeMenne cocTasuT B cymme Takwe 180°). Ma seex napanseacrpammon
ANWL OKONO NPAMOYTOMBHHEA (B MACTIOCTH, KBANPATA) MOMHO ONHCATH
OKPYHHOCTB, LEHTD ¢ JEKHT Ha nepeceneHin Auaronaned.

Oxono TRANewnH MOAHO "QNHCATL OKPYIEHOCTE TONLKO TOrAd, KOrja
oiia papnofovnan.

OURYKION HEMbIPEXYZOAbHLKE, EMUCAHHOM @ Kpye, npouseedenie
duazonaiei  pasno cymme i 1po 1006HBLX cmopon (Teo-
pema [lronemen).  Ha puc. 142

AC-BD=AB-DC+ AD-BC,

§ 20 MpaBnrauisie MHOTOYFOABHIKH

T pasuasibii MH020Y204bHIK— MHOTOYTOABIIK ¢ PABHLIMI CTOPOHAME
woyraami. Ha poc, 144 0 145 waoGpamentt NpapnabHBle WECTIHY FOJbHIK
B BOCLMHYTOALHMK. I'Ipanlun-nun HCTHPEX YTO/IbHIEK €CTh KBafpat; npa-

L BUABNEIE  TPEYro/lbHUK == [aBIOCTO.
ponnnil. Kamaui yroa  npaniasioro

8 ] A-YTOABLUIKE PaBed M

P Buytpn npnullnhllum Minroy-
v roawnika nueetcr Touka O (pue. 144),
J‘ A £ 1)31‘“0(”'("‘0"“.“]}'[ OT BCEX ero B&'[‘mu“
P () (CA=08=0C u 7. u.),—uenmp
ApaBiaLkoro Mhoroyroasika, Lewrp
Pue, 144, Pue, 145, PABHOYASICH I OT CTOPOM fIPIBILIL-
naro anoroyreasknka (OF =00 =
=0R n 1. 1)
Orpesin 0P, 0Q n 7. A nasupaoTen anodesas; otpesky OA, 08
T —-;un.’n;.wcu.lm NPABIABIOTO MHOTOVIOALIUKS.
ﬂﬂw{aﬂu RAPasLALGHO20 MHOZ0W2OALNIKG  PasHY :lpﬂﬂh‘ﬁ:’""m noaye
prAEmpa g anodeay:
Y _S=ph,
Fae

(AB+BCH+CDH-...), h=0P.

0]?0.‘1{0 npagRakdora nlllﬂrﬂ}"lD,‘lL\!llil{.‘l MOHNO ONNCATL 1t B HCro
MOCHO DICATE ORPYIKIOCTL. Llentput snncannoit n onucannoi oxpym-
Hoctell JeHRaT B nenTpe NPaRALIOre MHOrOYroauIKe. Pajuye ommcan-
MOH OKPYKHOCTH CTh  PIIIYC NPaBHALIONO  MUOTOYIOABUMKS, Pajnye
BHRCENE CRPYIHNOCTI — €70 dl]mpc\n [flmrpumml_ BIMHCANHWX 0 OnN-
LK MHOTOYTONLIRKOD oM, [V . 30 Cropona i, ITpaBHIb:
0 ORHCAITHOTO  MHOTOYTOALINK Bupl}hdu‘h.u Heped cropoly i, npa-
BIABNOIO BORCAIHOTO MHOTDY ru:n,u © TEM e HHCIOM CTOpal (opMy. A0fL

pr

by = Ray,: ]/ R*——a, (R—paxuye kpyra).

Cropoia gy, NPABIABIOIO BINCANIOND MHOTOVTOALHNES ¢ VABOCHITEIN
RHCNOM CTOPOH BBIGKIETCH Yepes a"q

), i_/' 2!'”-—2-‘\'I R
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Caegyomue (opmyasl 1ai07 COOTHOLWENHA MEKAY CTOPOHAME HEKOTO-
PHX NPaBHABHLIX BOMCAHHBX MHOTOYIOALHHKOB Il PRAHYCOM KpyTa:

ay=R V3= 1,7321R; :
a=R V2 =1,4142R;

5-¥V3

ag=R T 951.1?553‘?:
2 =R
By=R T V2 = 0,7654R;

ow=R 2t % 0,6180R;

ap=R V23 = 05176R;
an=+ RV10572 V35— ¥ 3(V35-1)] ~ 0.4158R.

Bupaienun aan oy, ay, a; uscro npuyensioTea Ha npakTiKe; X
MEAATEALHO MOMINIL] BHUNCIGHIC CTOPOH OCTAABHEN MHOTOYTOALHIKOR
yAoiee BCCrO NPONIBOANTL 1o (opMyAaM TPHTOHOMET-
pin (ea. ¥V, 13) ¢ novowsio vaGan. [Lan GoaswmncToa B
MUDTGYFOALHUKOD  OTHOWCHHA @,:R He MoryT ObiTh
DEPARESUS B BIe aareGpanuecknx gopuya pake ¢ No- /
MOULEIO HATPOMOMISHHN PANKaNos. L
+  Mpu Mep. Moo ny w3 Gpesua, nueiomero no- 4§ /
NEPOUITHE O, BLUTHANTL K a o \
gt saapatuenl Gpye wmp

[Monepesnoe cevenne Gpesna Moo NPHEATL 33 KPYT

pagnyc Puc. 146

R=%,?=20 {c.u]. ‘

HunCoauiuist  kuagpston, nomemaouymen s kpyre, AnAsercs }%-“‘
par, whncaiiui 5 owero. Ero cropona AB (puc. 146) pasna W0y i=
~ 20-1,41% 38 (cx), Tostouy Gpyca umpnnoﬂu::'}ﬁ ¢t 13 Gpeniia BEIABANTE
HEAL3A, g

§ 2L Naowaan navcknx duryp

B stox naparpade cobpanw nawmefiwme opuyast 420 n.wm:!.'ll‘!ﬁ“-f
nAGCKUX BRTYD (HEKOTOPuE M3 1K Guil HpHBeelbl B cooTRereTay IOl
naparpagax).

Keadpam: (pue. 103 ua crp, 225), a—cropond, d—puaroudaL:

A S=nt= -‘!:_ 2
Hpasoyeomnus (pue. 101 4 cp. 295). @, b—croponkE
S=ab."

Pout (pue. 102 ua crp. 9295), 4 e d. —Jl,l!iumlﬂn‘-llli a—
oy 1E Yraon (oCTpui Iln[:| T]ruczﬁ}? cropona; dy, ds

dyd 1
5=—1__,—1_—;a’slnm
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Hapasserozpass (imc. 100 na crp. 224). a, b—cTopoHs; o—OAHH
W3 yrnos (octpmit wam Tynoil); h— BhicoTa:

S=ah=absina.

Tpaneyus (puc. 104, 106 ma cip. 225). a, b—ocnosanns; h—BE-
COTA; C— CPRLNAR JHHIA:
8 =‘# h=ch.

Jiwofoil vembipexyeoasnuk. dy, dy— AMATOHANN, 62— YTON MEIKLY HHUMH
(pue. 147):

S ’?dld, sin o,

UeTHpeXyroNLHUE, OKOAOD KOTOPOTO MOJKHD OMNCATH OKPYMHOCTb
(IV, A, 22). 4, b, ¢, d— cropoiini;

p=a+h-;-c+d :

S=Vip—a)(p—0) (p—c)(p—4d).

Mpanoyeossmsidl mpeyzossnus (puc. 75 wa ctp. 219). a, b—Karets:

S=-ab.
Pasnobedpennoud mp-x (pue. 77 na crp. 219). a—ocuopaiie; b—

GOKODAA - CTOPOHA:
1 ]
S= Ta 'l/-b* — -E‘- N

Pasnocmopontud mp-x (pue, 78 na crp. 219). a—cropona:

S=L‘a'-' Y.

JlioGod mp-%, a, b, ¢—cTopons; a—ocuopanne; i—oucera; A4, B,
C yram, hewawmpe npotis ctopon a, b, ¢ pz# (pue. 148):

S T _a'sin Bsin € h3=sin A
S=-ah=FabsinC= TsnA ZsmBanC

- =Vplp—a) (p—b)(p—c)

Mpoceogep bk, nnowaaL KoToporo Tpefyerea naiiTn, paaGiBaeTci Ji0-
Gum oGpasoM 1A TPeyroAbHHKN (anpumep, miaronasmsi). MHOroyrobiilk,

Pue, 147. Puc. 148, Puc. 149,
onucanminaii OKONO Xpyra, yiolHo pasGipars npAMEBIN, WAV OT
LeyTpa Kpyra K pepinnmam Mmuoroyroabunka (pue. 149). Torma noayuaes: -

S=rp,
TAC 7~ Pajliyc KpyTa, p=—Noaynepumerp MHOIOYTONbHIKA.



§ 21a. TPHEAM)KEHHAS QOPMYNIA TTIGULA L CETMES L

B uacTiocTH, 5Ta (OPMYAA HMMEET MECTO QR BLAKGIG ApEMLILEGID
MHOTOYTOABHIKA.
M pasuaspisul wecmuy2oasrik, @—CTopona:

S=% vV 3at
Kpya. d—puamerp; r— pagnye; C—panna OEpYHHOCTE
= Cr=ar? (= 3,142r%) =1 - (= 0,7854%).

1

0‘.-__2 5

Pue. 150. Pue. 151 Puc. 152,

Cexmop., F—Ppaguyc, n—rpajychas Mepa HEHTPAILLOMD Y2y Pt
namua ayru (pue. 150): :
qrtn
360 *
Kpyeosos koawyo. R, r— pyewnnii n puyrpeunuii pagaycs (puc. 151):

D, d—ouemnuil u puyrpe s T—cpexmnii paguyc; Re—uwi-
plllilil i yrpenuuii  guamerpe; r—cpeldl p g

S=-;L—-rpﬂo=

S=a(R*—r%) =2 (D —d¥)=2nrk.

Cecerim. Tlaowans eersenra (pue. 152) Haxomimed KK Pastocts
naomanelt cextopa OAmB w p-ka .-;%B /

§ 21a. NpnGawmennan gopmyaa niomazi cermenta

Ha npastuke wacro tpeGyerca nafirn naoi@AL CervenTa, AANIONO i
HEpTeHe maum @ Harype, npiyes ueuancc‘rlm. KKyl HacTh OKp YHIOCTH
COCTABJMICT JIyTa cermenta W kakop ec pagiyc. B TAKUX CAYSamx nodu-
SYIOTCH cheAyiowed nputammenmofi thopuyaoit:

S -gnah. :
152a) —ociiopame  cermerra; fi=CM—ero BHcoTa.
, CUNTAIOT, 470 cerment No MAOLLAAN paBen - MpANO-
yroavunka ADEB. Ha camon AeA NAGIWAAL CErNENTa HECKOLKO GO INe.
Tlpit- A8 =60° ommocurensuan norpewnocrs gopuyast cocranaier 1,6%,
‘opit AB=45" ona masoe weuswe, npn AB=30° ona cocrasanet 0,3%
BB Aansneimen cumkaeren ewe G;JCTD%—

PuMep. Haiiry A B (puc. 152a), y Ko10-
Poro ocHosanue a=G0,0 fli‘? a uu;;ﬁlgsﬁqux_@

tae a=AB (puc.
Hunine  criopanm
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Pewenne Sx-3-600-804~ 321 (ux?). Onaxo TperLA Wipa

SAVERONO HEpEpa, TAK Kak ayra AB CONEPAHNT NPHMEPHO 60° n, anaun,
norpewnocts (opuyan cocrasnser 1,505, T. e. npunepHo 5 AtaE Ecam

P! L £
A e 4
Pic. 1522,

CILNATE COOTRETCTRYIOWYID NORPABKY, TO Haiiney, wro S ~ 326 au®. 3jeck
see unipu Bepibl. . 4

B. CTEPEOMETPHS$

§ 1. OGuie sameuanis

Cmepeosemifies H3YMaeT TeOMETPINECKHE CBOCTBA NPOCTPAHCTECHNHLIX
TeA W quryp. Tipn pelsennn crepeoMeTpivucckiy 3aan samueiuny npie-
NOM  ERJRETCH PACCMOTPEHHE NADCKHX JuHi u Quryp kak Tex, KOTopue
HEMOCPEICTOEHAO OGHApYIKNBAIOTCA B N3YUIeMOM [PEAMETe, TaKk M 1eX,
HOTOPLIE CTPORTCA B KauecTse menomoratensnuix. TlosTomy ouenb LaniHO
TYUKTLCA  POCnOANanaTh N BWACAATL B NPOCTPEHCTHENHBX 0Opasax pai-
nocBpasnue naockie QurypL.

§ 2, Ccnonnnte MOHATHA

TNogoGiio ToMy Kak B OASHMETPUN 13 BeeX JANHMI oroGemno Bhge:
ANETCH  npocTefiwan  AHINA—NPAMAT, D CTEPEOMETPHI M3 BCEX NOLCHX-
nocTeil 0coGeNO  FLIARETCA DUCCKAA  NOBE)XHOCTh —adockocmy. lio-
LROCHTE W NPALGR AMKLA— OCHODERE JENCHTL CTCPCOMETpIN.

Yepea veanue Mpu mowky Apocmpancmea, we lexcatiue na odvod nps-
HOR, MONCHNO NPOSCCHIY COHY M MoALKD 0OnYy naockocme. Hepea TP TONKN,
ACHAUNE 0 OAUCH NPRMOA, MOKHO NPOHECTH GecuNcACHHOe MHOMNECTEO
nAGCKOCTed, OFpAIVIONWN NIMNOK TNOCKOCTEl; NpAMaf, uepes KoTopyio
NPOXOJAT BCC MAGCKOCTH MY HASKIBZETCN ©TO 00K,

Uepea molyio npamyio W He Aesaulyio na nell TOUKY MOKHO npo-
BECTH QMY W TOIBKO OJHY NAOCKOCTH.

Yepes ase npasme nApckocth MOMNO nponceti He peeraa. Jlee nps-
Mule, qul‘] "UT(J]JNC HCOL3A I'IPOI'!ECTI! NAOCROCTL, THRSHBMOTCR cKPE -
BN L q.

ITpumep. Topraontaabhas npamas, Havepuennan na opnofi crene
ROMIATE, I BEPTURLALIAR DPAMAN , Badep ielian na NpoTHBonoaoKnol crene,
ARMIOTCH CKPENU BAIOUIIMILCA .

Crpeunnaloltiiecs  jsMNKe e NCPECeKAnTes APYT ¢ APYIOM, CHOILKO
6l...| nx mu Ilr."l,"l& iTh, HO HX HE Na3LBAKT ]l-'l}'l}l.'L'!ﬂ-ﬂbllHllll.

{lapasietensnn  NARBNOTEA TOALKO TaKNE ARE HemepecekulouiHec
npuMEle, Uepea KoTopue MoMio npobectn naockocts (cp. IV, B, 1)

Paganune MEHLY NAPANIEALEEMI M CKPCILMBAIOUMMICH 1PaMLMI
A0 XPAKTEPUIYETCH TeM, 470 AEE MAPAIJCALILIE NPAMLE HMEOT

M
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OO N TO e HAMpaBJeHie, TOrAA KAK MANPABAENNH cKpeutiis
y UL OSMIIHXCH
NPAMBIX Pa3ANANEL > pe
Bee TouKH omuoll 03 Mapasjeabunix MpAMLX HaXoaRTCR nE GaHHE-

KOBOM paccToskum oT Apyroft (paccrosmue W TCH M0 y-

AAPY), TOFRa KaK TOuKW OAHON M3 CKpOUMBA0- o

WHIXCA NPAMEIX HAXOAATCA Ha PazMYNLLX paceTon - ," ""r—-....;' ~
D —--’/

nusx or apyroir.
Uepes npe nepecexaioutiiecs npaMue neeraa
MOIKIHO. NPOBECTH OANY M TOALKO OAHY IAIOCKOCTH.
Paccmognuen vexdy deyns CRPCU AT LN L=
CA NPAMbBLALL HAZBIDACTCH LAHIA otpeaka MN, coe-
ARunstollero Gkaiiune apyr K apyry touan M Puc. 153
it N (puc. 153), nesmamme 1a CKpeuti Baouxca i
npameix. TTpavas MN NEPpnetanKyAApna K ofeiM CKpeliBaroupine
NPAMBIM. =
;s Paceronne MEHAY NApanIeibibiMil npssMbsi ONpeleaieTcd TaK e,
Kak B naanserpuit.  Paccroanne MEHY NEpPecEREINMIMICA  NPAMbIMIE
ChiiTaercy PaBuLM II)‘.‘ilﬂ‘
Hee nnocxocti MOPYT nepecexarscst (0o 1psmod HH) i e ne-
Pecexarnca. !-_Iencpeceamomnecn NAOCKOCTY  HEBANTIN I PEAILIoMEAIN.
Hpssan 1 naockocts Taksme anGo nepecersiores (o ouioi Towke),
AnGo ie nepecexaloTen; B nocACAHEN CAYYAC FOBOPAT, 4TO APILNGE napal-
Aedakia HA0CKOCHIN {iln‘lli YTO IIJAOCKOCTh ]li!pél."l.-’li,‘ﬂhliﬂ I'P]J.Flhwﬂ)-

§ 3. ¥Yram

Veoa nencdy Onyan nepeceNaOuuNICA IPSANI NIMEPRETCH TaK e,
KdK 510 AcqancrcH B naa TP (G0 YEped Jue TAKHE NPAMbE MORI0
NROBECTH  NAOCKOCTL). Yaoa mewdy nopoiieibHedis ApaNss CONTAeTca
PABILIN Ym0 (wam 1807 em, 1V, B, 11). Vooa vewdy expenjusamaiiiuucs
apaaan AB w CD (pue. 154) ') onpeneaneren Tak: uepes J00yi0 To4KY
O uwpopopar avun OM || AB u ON [|€D. Yiod seway AB v CD cun-
raeres pasnms Yray NOM, Ipyrasm caovamn, npasie A8 n CD nepe-
HQUATCN B HOBOC NOJOMEHHE NAPAANEALHO caMmuy cofe 0 nepecetieiin

& ApYF ¢ apyrom. B uwactmocts, mompo O B3mTh na ofpoll M3 MPAMBE
B, CD, xotopas TOras ocTAHETCH MelORBHAHO.

Ilpuman AB, nepecexmoman naockocrs P oo touke O, oGpasyer
¢ pazanwumissa npasusy OC, OD, OF, nponexeunbam na naockocrs P
'=t3e3 Touky (), soofile romops, pasamdise yras (YIAW Aoc, AoD,
ACE, pue, 155). Ecan oma Nepnesgueyanpsa K ABYM TAKHM NPAMLIM
(Hanpunep, OF, OD), To oua ncpnermim}ulﬂfnn It Ko pees ﬁ} Hy npa-
ML, Tpoxogaus vepes O (wanpnyep, OC). Toraa npanyio A8 (pic. 156)
1a3LBAIT Mepnenduxyaspioid K naockoer P, a naockocts Ponepnenai-
Kyaspuoil Kk npaseil A8, 5
codbion  npossyued (I npocTo npockupedi) mousu A na

{ipaae
RAOCKOCIS g nasumacres  ocnopanine G nepnelnkyaapa, onyueHsora na
wa naockoems Poects

104K A pa naockoers P [Ipoesyun ompeass A
orpesox €L, Konmasit KOTOPOIO CAY:KAT Npoekiuil Koiuos orpeaka AB

1y Ha npumofl AR (n wa npnuoll D) aemng 0poi3ioauics yoTaloniTe ta-
NPARAC I .E A Buanor 8w AT kD uanor O K C), B pepuon caytse
npnuy cGosnasanTt A8, wo stopon HA. .
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(pnc. 157). Mpoewnposanue ecTh OfHH M3 OCHOBHLIX TPHEMOB FEOMETpH-
yeckoro Heenegoanns (em. 1V, B, 4). C nomompio npoeuuponanis onpe-
HENMACTCA YTOJ MEHGLY npsAMoil i NJAOCKOCTLIO.

A

8

7%, T

g 0N A'/.: :
5 8

Pue. 154, Pue. 155. Pue. 156, Puc. 157,

- Yeaon mexcdy npanod OA ¢ naockocmero P nassipaeyes yrod, oGpa-.
i:ycamfl npssoit OA w ee npoexumefi OB na naockeets P (puec. 158).
Eean npamas MN napaaneassia naockoctn P (pue. 1589), To oia napan-
feabta cooeil npoekuwi i (oCTpLl) yroa Mesny
MN 1 nnockoetsio P cuntaercs paBuLIM HYJUO.

Puc. 158, Pue. 159, Pue. 160, Puc. 161.

Purypa, oGpasopanuan Asyms noaynaockoeramn P ou @, mexous-
wnme 13 oguoft npavoft CD (pic. 160), nasmpaetcn d2yzpanmbinn y2ani.
Mpavan CD uaswmacten pebpos Amyrpanuoro yraa; naockoct P n Q
HAILIBAIOTCA Er0 2PaHAMiL.

Maotkoets R, neprenmikyaspuan x peGpy ABYrpanNoOro yraa, o ne-
pecevennn ¢ rpamasu P ouw Q@ paer yron AOB, nasupaembiii auwedspin
Y210 BYTPaHNOro yraa.

3a_wepy ABYTpaNKOre Yraa NPHEAMAIOT BeAMYMHY ero JHelinoro
yraa. Bwecto amepa msyrpainoro yraa ccte 30° ropopaT sgByrpanmnil
yron pasen 30% u T. n.

@CTO POBOPAT TAKMKE «YIod MEHAY ABYMA NJOCKOCTAMMR, mogofio
TOMY KAk B NASHUMCTPUI TOBOPAT <YTOA Meway RByma npamusue, [pn
STOM NNMEETCA B BHAY OQHH W3 6eTWpeX Yrios, oOpPA3OBAHHEIX NJOCKO-
cramit (o0sluno ocTphiii) 1),

Yeoa (octpuill) sexcdy dayms nopaiieisHua nAOCKOCMAMNY CYlTAETCA
PABHEIAT HYJIO; D MPAMOM CMLICAE MBI 376Ch DOOGILE HE MMEEM YRAA.

lloe nnockocty, ofpasyiouliie Apyr ¢ apyros npssoil yron, nassls
BAIOTCA AepAeH O [ATDHOMIL

1) Deprukansusie 1 eMEMiBE ANYPPANNLC YrAWM ONPERCARKITCA TAK We, Kak
BEPTHRAALILE I CMOMNBE YOO MERAY NpAMps, Beprukansiiule Anyrpidibe yrau
PapUR APYT APYTY: CMemlbe B cyMue coctasanwor 180%,
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‘Yrawl, ofpasopannsie asynn npamwsn AB n CD, coorsercreenyio
NePNesiuRYASPHEIME K Naockoctam P ow @ (pne. 161), paphu yraam
Mexny P i Q (ccrpbie— cetpum, Tynwe—tyney). [lostomy mepy yraa
Meway aByma naockoctamM P ou Q) Mowho ONpedeanTh ewle nnase,
4 MMEHHO K&K BeAMuMHY Yraa, cGpasopamioro npamena AB u CD.

© § 4. NMpoexunn

Ha naockocms MOMHO npoeunposats He ToabKO NPAMYIO, HO M JO-
6yio auHmO, KK YMEIAMYIOCA B KaKoil-1mGo NJAOCKoCTH, Tak & he
ymemawoutytoes. Iyers ABCDE (puc. 162)— kakas-unGyms anina (kpupas
ua nomanas). Bygem wenpepeiBHO nepensurath TOYKY BAOAL STOM MHHITH.
Koraa Touka Gyper sanumate noaowerns A, 8, C, D u T 4., ee npoex-
wia (IV, B,3) ‘Gyaer, nepememanch, sanpMath nodowenna @, b, € d
W T. A Jhinus abede, onucannas npoekumeii Ammscymeficn no iy
ABCDE Toukn, HassiBaeres npoexyued auiin ABCDE. ®opma Npoexunn,

Puc. 162,

XOTA €OM3 M 3aBuCHT mceneao or diopwe mpoemppyemo iy, He
OnpeieaneT dopmy npoeuupyemoii .mlilﬁn? Ho ng'III ﬂ&necﬂ*“ npoeKIIi
lexotopolt nmmn ABCDE na dee NA0CKOCIIt, TO STHM ONpeleaReTcl )
n dopua camofi aumin ABCDE. Stor (aKT JemNT B OcHoDe Merold
HuEpIIAMEALHOR eeoemput, 1§ KoTOpOIl TeoMeTPINECKAR (UrYPa HSYHACTN
€ NOPubio €€ NPOCKILIiL 11 Ane B3ainuio neprengukyaApiEe AOCKOCHD

Pt NpoCItipoBaNiil mitin KA nAoCKOCTh (JopMa ee MOARCpracten
namenennio. Tag, HANPIMED, €CAIl CAPORIN[IOBATL HA IMIOCKOETE P kpyr
{puc. 163), naockoeth Q kotoporo ne napaiteaplia TACCKOSTH Btz
? “PE“"““" NDAVUACTCH OBANLHIN KpUDaA, HaSWBAGMAR saauncest -

Ol SANKHYTAR nHMIA, acxcaumian B nockocTs @, MPOCUEPYER
Ha NACCKOCT P, 10 nnomags Sy, orpanmueitias J‘FFMW[EI' CBASS
€ NACWanLo S,  orpamuuemol npoewupyexoit urypol, CoOTHO!

Sy=Scosa, .

TAG &—YTOJ MEHAY nAockocTamn P u 0.
Auanornunas dopsysa cpaunaer n.?luny a atpessa AB ity
e1p. 242) ¢ aninoit a; ero npoekunn CD ma nacckocTs

ay=acosa,

Fae &—Yron uesay npasofi AB w nacckocteio P
Yacro nomuayioren Tax # oTpeaKoB Ha
e npo a ToweK M
npasy (oce npockyua). pocunpobanie
i N

renies

1) Ja wexmovennes HEHOTOPUX CCoCHy CyY e PacNOAQIRENEA SMIEH,
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Mycrs nveem npaviyio AB w touky M (puc. IB%“ Mposepem sepes
M nnockocts, nepnesankyaspiyio k npasoiin AB. a nepecevwer A8
B NCKOTOPOAl TOuKE m; TOMKa m Hasmbeercs npoexyued mowsn M ua
npauyo AB. >
ﬁ'pm:unpyn wouut M w N otpeaka MN ma npamyio AB, mm no-

AYHACM TOUKM M W A, OTPAHMMHBREMLIL KMMW OTPe30K HA3MBAETCA mpoer-
yuea ompeaka MN wna mpayuygw ABY). Nauka a orpeska MN cessaua
C LARHON ¢y ero npoexwwn mn dopuynoi

" ay =0 Cos o,

e o— yroa memuy npamumu MN # AB. Tpoexunn oTpeakos ma nps-
MYIO. MO CHHTATL BEANUNHan anrcGpaveckiiil CODEPIICHHO TaK e,
KaK mpH  npoeunpoBanun  u oaoll naockoers (em. IV, B,10). Toraa
HMEET MECTO TEOPeMA, EHasorivHas naaunMeTpudeckoll: cyasa npoesyud
JEHBEd AOMANOR AUKNN PEEHG NPOEKYULE SAMUKANUER0 OMPeINa.

§ 5. Muororpanustii yroa

Eean wepes vouxy O (puc. 165) npoeeges paa naockoctelt AOB,
BOC, COD w 7. a., nociejonaTeduio Nepecckaiomux ApYT Apyra no
npamem 0B, OC, OD wn 1. a0 (nocaeguan naockoets AOE nepecexaer
nepsyo 1o npasoit OA), To noayuennan GUryps HasLBICTCA MHOZO2PAN-
aeia geaost. Touka O HaIWBacTesd cepuuiod MHOTOTPEHHOTO YTaa,

Puc. 165 Pue. 167,

[Maocroern, obpasyioue MHOFOrpanisil yrod, HASMBAIOTCH ero 2pu-
MM NPAMEIC, N0 KOTOPWM NCPECCKAIOTCA NOCACADDATCABHLIC Fpaul,
HasuBaorea  pedpasit suororpassoro yraa. Yram AOB, BOC u 7t. a.
RaZWBANOTCA GFO rLt0eKitae i,

—  Hansensuice wHeno rpauedi MHOTOFPAHHOTO YTAa—TPU (mpesepasuiid
geoa, puc. 166). Kamawil naocknit yroa TPexXrpaimoro  yria  MeHblie
CyMmul i GOABILE PAIHOCTI NBYX APYPHX MACCKHX YIA0B.

Cenelne  MHOTOTPANNOTO Yria IMIOCKOCTRIO (He npoxoaumedi wepea
pepuwmny) ects sioroyroawink (ABCDE na puc. 165)%). Ecau od pbi=
NyKAB{, MHOroTpamiwii Yron wasmpacten swngcana. B esngciosn suoso-
ZPAOHNOM Y2ae CYMMQ NAOCKIY yaros He npeqocxodum 360°.

V) Opatuve mmmaiite us 1o, uto Mm n Na neprenguiyanpis & AR, wo
b oluien cayvwac (cp. puc. 153 ma orp. 241) me nopasnensiu Mes gy colol: oun
CHRPEUMDBAIOTCH, ecan npamee AB 0 MN o CHpe

) B saementapiiof reoMorpin PACCMATPHBLIOTCH  TOALKO TRKHC MUOrOTpanpiiie
yrau, ¥ wotopux kontyp ABCDE ne wieer cosmonepecevennii, Ipocroll suororpan-
wli YroN DWASNAET NACTH NPOCTPANCTRA; ¢& TaKMCe LaIbDOT MIOrorPAaNnLM yravs
06 mamepenun MUOrorpamnLX yraoo om, IV,B, 14,
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Mapaancabiible NACCKOCTH OTCRKAIOT HA geﬁpa MHOIOTpaHHoro yraa
(puc. 167) nponopunonaishte orpeaxn (SA:Su==8B:5b ¥ 7. 1.) n cdpa-
3YIT nofoGHkle Muoroyroawiukd (ABCD u abed).

§ 6. Muororpannnkn; npuama, napamxennn:,l'. nipamiaa

Muocozpannuron nasusaemes meao, 2PAHINA KOWOPOS0 COCMIONAT 13
Kkycios faccKocmed (MHOZOYZ0ALKUKOS). STH MHOTOYCOMBHUKN HA3BBAIOTCH
SPAHAMI, WX CTOPOHE — pefpaAut, WX DEPUITHL-— SEPUIUNAAE MHOOCPAN-
Huka. Otpeaics, coegmisiomne joe BEpILNNL, e JeKalne na  omnoil
FPaHN, HAILBAIOTCA OUO2OMOARMI MHO2O0CPaMN-
Huca. Bungiasn MIOrOrpaHHIKOM HAIHBAETCH
MHOTOTPAHHHE, BCE ZHATOUAAN KOTOPOTO JEHAT
BHYTPH Hero.

pusmott  (puc. 16B) nazuezerca amo-
rorpannng, y Xotoporo ape rpamn ABCDE

Pue. 168, Pue. 169, Pue. 70

€ CooT-

0 abode (ecHoBalna Ilpi!smhr} — papnie MHOTOYTOALIHER i
) rpu

BETCTEEIMO. HADAANCALULIM  CTOpOHaMil, @ BCE OCTaAuiWe TP
(AabB, BbeC w 7. p.)— napannesorpammbl, DAOCKOETH KOTOpBIX Hapai-
Aeauiint omoli npasofi (Ae, wan B, wam Ce w 1. A4). [lapasneo
rpasnt ABba, 5Ccb w 1. 1. Hasumalorcs Gokossiuu epangau. Peapa Aa,

b W TN HASMBAOTCH  Gokowsimu. Decopod MpU3Mel  HagwvaeTcd
nepnewikyanp Mm, onyuwennmi us moGoil Toukn oinoro oCHOBGHIA Lrg
1A0CKACTL Apyroro. [lpnwa nasupaeres: TpeyroabHofl, HETHPEXyTORH
H T, fl., CMOT]A NO TOMY, JCHMT Al B oCHOBANHI TPEYroOALMIE, eTh
YIOALIUK 0 T. .

Eeam Cokonbie peGpa npiama nepneniugynpiit K MIGCKOCT
BN, DPUIMI— npasan; ecan wer— wawionkan, Eean o npavoi
OCHOBANNE — NPABIALHEY  MHOFOYroAbg, To IpH3Ma—Apasiis
puc. 168 naobpasena makaomnas natuyroduan npiasma, Hi pic
NPABIABHAR WECTHYIOMMNAR npiaMa.

Hepnenduryanprose cevernes a'b'c'd’e’ npHaMLl Haskpacred ce
?apaaoluggfm TI0CKOCTLIO,  nepnengukyaspuoft &  OowomoMy PE
plic. 8

Bokonan nowepxnocts npiaum, T. e, cynma naousiefi peex € 6::;‘;
BUX rpanedi, pasua npoussciennio nepuuerpa (p’) nepuemHKYARP

-~

ceueliin ua gy (I) Gokoworo peGpa:

Sgox=p'l.
Jlna npasoli npnas NCPHEANRYARPHIM CuEHNEM ABAETCR oCHOBANNE, -
GoxopliM pebpon —swicora b, Tax uTo

Segu=ph . -
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O6vem (V) npusmsl papbed Npon3Belenimo IOWAAH OepnesguKyanp-
HOFO ceveHis (S’fua aauny (I) Goxosoro peGpa:

: V=8, ,
WA NACIZAH ocHoBakNA (S) Ha BEICOTY, T. €.
V=35h.

Mapaaseseruinedon nasuipaetes npuama, oclopauie KoTopoii —napant-
senorpaam (puc. 170); Tawum ofpazom, napasienenimen HMEET WECTh
rpaneii W Bee OHH— napajaenorpaMmul. [1poTHBONOACIKHEE FPaHil NONaPHO
pasnu 0 mapannensiu. [Tapannenenune] nsmeerT weTHpe AHArcHann; Bee
oiin nepecexaoTcs B optolt Touke H geasTcA BMeil nonosam. 3a ocHOBA-

HHE MOMeT OhTh npunATa JAoGas rpadb; OGBLEM pABEH  NPOUIBEACHIIO
MJIOWALN OCHOBAHIA Ha BRICOTY:

V=35h

Mapaaasesenunes, werbipe GokoBwe TPaiil  KOTOPOTO— MPSMOYTOL-
HUEN, HAIBIDACTCH APAMbLAL

I'Ipmu;ﬁ napaniesenuned, ¥ KOTOPOro BCE WECTh FPapeil— npamo-
YrOdBHIKH, HA3LBICTCA npaMoyeoaston (puc. 171). OGwem (V) npamoro

Napaanenenunela pased NPOUIBCACHIO NACMAAM ocHoBanuA (S) Ha
wuicory (h):

V=_5h.
Ilan npamoyroasiioro NapanaciAenuneldd, KpoMe TOrQ, HMEST MECTo
thopayna “ ]
V = abe,

rie a, b, c— peGpa.
Inarenans (d) npamoyrojishoro napaiiefenunesa cpasasa € Cro
pebpamil COOTHOWEHHEM
" % = a4 b2, ¢

[Mpavoyroauiwil napanaenenunes, bee rpaHil KoTOPOro— KBAAPATH,
nasupaerca kybou. Bee peGpa xyGa pasuu; obwem (V) xySa puipamaerca
thopaynoit

V=a®, rne a—pelpo xyGa.

Mupanudodl naseisaetcss MHOTOIPANHUK, Y KOTOpOro ofua rpait —
OCHOAAHNE NIPAMIAL — NpousBonLHLil MuoroyTronsunk (ABCDE, puc. 172),
a ocTanblible— OoKOSsE CPANK—TPEYToABHIKN ¢ ofueil pepunuoil S,
naspBaemoii eepuarod nupavinas. Iepnenaukyanp SO, onymenmsit 13
BEPUININ HA  OCHODARKE, HA3WMBACTCA awcomod  mupasude. [lnpasiaa
HAJLIBAETCA  TPEYroALHol, HeTWpexyrodbHoll u T. A., cMOTPA no TOMY,
ACHNT JN D OCHOBAHNI TPEYTOALINK, YeTHPeXyroasHuk o T. A Tpe-

Yroauiian mipaMiga ecTh METHIPEXTPANHIK (TETPASAP), YeTHPeXyroabian —
NATUCPARIIE 0 T. A

Hpaviaa HalupacTen npasuaskol, ecan ocHobatie ce—np&nﬂabllbll‘t-

muoroyroauing (pue. 173) o phicota nafaer o uentp ocwopanmmn. B npa-
suabhoil nupamiie bee Gokobbie pedpa pabibl: pee GOKOBBIE TN —
papibie papnoGeapennwe Tpeyronsunkn. Bucota (SF) Gowomoil rpann
Hasupactca anodesod NPABUALNON MHPAMILIEL

BoKosas noeepxnocmys npasuivhol nupasudst, m. ¢, cyaia naowaded
ocex ee OONOGUX epanei, Pagna NPoNeedeniie  noaynepuMempa ocHoganud
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(-,‘,— a) Ha anodeny (a);
Stion =+; pa.

Oben scaror! nupanude pasen odwod mpemu npouseedenus naowadu
ocnosanun (S) wa svicomy (h):

1
V=TS}‘I.

Ecan B nupaMige npomc-:;«z ceveniie abede, mapanneabHoe OCHOBANKIO
ABCDE (puc. 174), To Teno, OrpaHivieHHOE STHM CENEHIEM, ocloBanuen

Pae. 172, Pue. 174:

W 3ERA0YEHHON :re}-k,'.(y HIMH YacThi0 GOKOBOI NOBEPXHOCTH [iPaMILN,
HAIBIBACTCA yeewennon nupasudod. [apannenbele Tpanyl ycewueuuol mu-
pasnast (ABCDE w abede) na3wipaoTca ee OCHOSGHUSAN, PaccTomiie
MERAY  HiMI (mll—smmoﬂ. YceueHHaA MuUpaMnia HaduBaeTca npa-
6l AoHOd, eCTH NAPaMuAa, 13 KoTopoii ona moaywena, GuAa NPaBHALHOI,
Bee Gosopwie rpami npanmibtoit ycewennoll nUpaMuib — pablibie papno-
Gounwe Tpameunn. Bueota Ff Goxosoit rpamn nasmiaetcs anoghesod
npaBiabtoil yeeuennoil nupasuge,

Doxotas moaepxnocme  npasuasHor yeeven o nupasudn posta npo-
UBEEDEHIND NOAYCYALMN NEPUMENPOS ocHOGIHNA Ha anodemy:

T 1
Ston = (py+ps) o,
TAe iy P2 — NEPHMETPLL OcHoBaunii; a— anofema.
Of6sen V acaxond yeeuennol  nupasuded  paged  mpemu npoitzecdenus

BUICOMIEL KO CYMMY  RAOuaded  82pXHEO OCHOSAHWS, MNUNNEO OCHOSaMUN
H ('p:c_?m’ﬂ APONOPUUOHAALNON Mexcdy HiLa:

=+n(s+ VTSF:'S?)'

tae Sy—nnomany ABCDE, S,—naouagy abede, h— pricora 00,
B uwactnoctn, ofiuem V NPABNALHI YeTHIPEXYroabuoil  yeeenol
HHPAMIIL BRIPAREETCH QopMyaoil

‘.’=%h(u’+nb-i~b*), B

e a i b— croponm KBafipaTon, NeialiX B OCHOBAHIAX,
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§ 7. Uunungp

Huaundpuneckord nosepxnocmig HAILIBAETCA NOBEPXHOCTL, OGpasyena
aswmennen npasoit (AB pue. 175) saoas pammoit aneny MN. Jlnnws
MN nwaswpaetcn wenpasasmouied; NpAMBE ANNKN, COOTBETCTEYIQULHE pa3-
ANGNEM nonowenuam npavoil AB, nasusaiorcs ofpasyouguA URAHHADE-
“ecKoil 110DepXHOCTH.

Teso, oF paHEtEHHOE IHARHAPHICCKOI TOBEPXHOCTLIO (C 3aMKkn yTOH Ha- *
NpaBAMoNei) 0 ABYMA NaPANAeibHEIMU NIOCKOCTAME, NA3LBACTCH LLIiN.
dpos (puc. 176). Uactu napassesuusx naockoetedl, orpalnuuBaioliix
uwanap (ABCDE w abede) nasusaiores ocwosanussmu upimnapa. Pace
CTOMNNE MCHAY OCHOBAWHAMN Hasupaerch ewcomod uwannapa (MN wa
puc. 176). ' .

Mpuama ectu uacTumf A uMAUHApa (oOpasyoulie napasaeIbiy
GokoBsis  pefpam; HanpapafiOLLAn — MHOTOYTONLHRE, ACHKAWHE B OCHO-
nannm). =

C apyroil cTopoiu, NPonIBOILHEI URANMAP MOKHO PaCcCMaTPNBATHL
KK RRPORHBIIYIOCH (SCEARKCUBYIOR) NPHIMY © OYelb GOMLLIMM HCOM

Puc. 175, Pue. 176, Pue. 177,

ouelb YaRiX cpaneit, TTpakrnvueckn WHANHAP HEOTANMIM OF TAKON NPUIMLL
Bee cpofictva npuaMb coxpansioren i B UMAKRBADE (M. HIHE).

Liannap —npaxoi, ecan  ero oGpasyloumue nepnemingyIapiu w
OCHOBANWIO, B NPOTUBHOM cayise— Haaonmmd.  Liwanap —xpyeosod,
el Boocnosann ero aeut xpyr. Ecam uwuanngp opnobpesenino nps-
sofi W Kpyrovoil, on naseszerch spyzass (pue. 177). Kpyrasil muanesp
MOMHO  PACCMATPHBATL KAk BHPOAASHAE OPIDHALHOR NPH3MBL, ¢0]'IM‘_\|"
KPYraoro WiARNAPa HMeoT Mo XOjoBEe npeaMeTsl (TpyGu, cragmin

4 Al UMAMEAR MOEHO NOAYYNTD, BPAWEH RPAMOYTOALHIE
OHi 13 ero CTOPOH, NOSTOMY KPYrasil WHARAP NaskBaeTel
BUAUHDPOM BPaueHiN. .

Cevennn Goxopoll NOBEPXNOCTH KPYFOROro WMARKAPA '), napanneis-
Hue ocnosanmo (ABCD na puc. 177), —okpysuoctit oANHAKOBOTO paji-
yea. Cevenns, napajsensiiue ofpasylomed, — napst napaniepibix npi-
mux (EF n HG). Ceenins, e napaifcaviiue Wi ocHOBAHNO, HH o6pa-
aywotieii (abed), —saanmen (em. 1V,B4).

Bokonas nosepxuocT WHANIAPA pasts  nponsseAcHinio  oGpasyiouei
na o nepuMerp  nepnengnKynApHOro  Ceucnus, Ilna  ppasmoro  umanmapa

') Gorouy® DOREPXHOCTH M DpeuOnaraen  npojosnicioll 58 ocHOBANAR
AP,
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« TAKNM CeycHHeM fBAfeTCH ocHopanne, a oGpasyiouias ABARETCS BECOTON,
03TOMY v
Bokosan nosepxmocmy Kpyeaozn wuaundpa paswa npoussedenuso daisn <
ORPYNFCHOCII OCHOSAHUA KA Bbicomy: * .

Sgowe=2nrh.
OGuess acasozo yuaundpa pasen npoussedenuie naouad oCHOMIHUA Ha
sbicomy: .
V= Sh. s
M kpyraoro L annapa !
V=ar*h (r—paguyc ocuosamus).

§ ‘8 Konye

; Konuweckod  nosepxwocmuio  nassinaetcs NOBEPXHOCTD, oGpasyenan
Rpivketnes npavoid (AB wa puc. 178), npoxoxaiei bce BpeMa deped
HENOAUNAHYIO Touky. (S) sroms mammoft awnnn (MN)1).

¥ S i
A
Puc. 178, Puc. 179, Puc. 180 Puc. 181.
Jlwtn MV waa n \GIel; NpANEIC AHNIH, COOTHETCT-
BYWHHE passamum u AB, nase At KO-

9 oy y
HECKOll loBepxuoeti; Toukn S—ce sepmimnoit. Koumseckas nonepXuocTh
HMEeT Jlbe nonocTu: ofua onmcwnaeres aysoMm SA, Apyras—ero npoion-
mennent S, Yacto nox konmveckoii nopepxAccTLI0 NORPAIYMEBAIOT oMY
03 ¢ noaocreli. >

Konycon nazusaeres Teno, orpannvensos ofiofl NOTOCTLIO KOMIC:
ckoil  nonepxuocT (¢ gamkiyTofl  Hanpapasouedl) §_ACCKOCTBO
(ABCDEFGHT puc, 179), nepecesmotiedi sce 06pagyioiitiie 370fl nosocT
1 He HpOXOAae vepes tepuiiy S. Uacr sTofl MAOCKOSTH, ACKICAH
BUYTPI KOWHYECKOI MOBCPXHOCTH, WASWDACTCA OCHOGANEM Koiyca. biep:
NEHAUEYARD SO, onymemisil §na sepiuiisl Ma OCHOBAHNE, HASWEACTCH
epicamon Kunyca, S

Mupauna  ecth wactiafi iy koayea  (nanpapamiouian—horo-
YT HiLE), i

Kosive nasupaercs Kpyaoann (puc. 180), cean ocrionanme en‘-l—-slil’a.

[pavan SO, coemmmmorian peputiy Kouyca 1t UCHTp OCHpBAIIN, :
NAIMOACTCH 0060 Kowyca. Eca ocnopaiiiie BHCOT KpYIoOBOro Koiyed
COBNALET € LeHTpor of 4, ON [a3WBAeTCH KPY REHYE 2

. (A1)
') B sacsenrapuofl reomerpan paccMaTpup@iofc TOALKS TAKIE KOHHHLT

q:_:nopxun;m' ¥y It HET Camoueprec
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(puc. 181). Kpyramii womyc wmoKer GuTh NoAyuen BPalleiieM NpIMo- .

Yroawloro TPeYroAbHHKAa BOKPYr oguoro w3 Kateros. [lostomy kpyramd
KOHYC HajLIBAKOT TaKile NONYCOM 6PTUIEHUA.

Ceterie KPYromoro Kolyca MAOCKOCTbIO, NAPANAENBHON DCHOBANMIO,
ectb Kpyr (puc. 180). O cevenuax konyca NJOCKOCTAMH, HE napannelib-
HEIMH_ocHoBanmo, oM. § 9.

Bokosas nosepxHocmy KPy2A020 KOHYCA PASHA NPOWIBE0EHUI0 NOACBUNL!
onpyachocmu ocnosanus (C) na ofpaayougye (1):

o= %Cf =marl (r—pamgmyc ocHOBaHHA).
Obmes 6caKoz0 KONYCO pasew mpemi NPOUSSEOEHUR NAOWGSU OCHOGA
Hun (8) na awcomy (K): .
V=-t Sh
Han xpyeaceo wonyca: = -

P S

5 .

| =

§ 9. Konnueckue cevenms

Konudeckusu cedenunuu NasEmaiores ARHIE NEPECeNCHHA PasAHTILIX
TJOCKockeli ¢ GOKOBOf NMOBEPXHOCTLIO Kpyronoro (He oGR3are’sio
Kpyraoro) xonyca. [Ipi STOM KOMMuECKAs NOBEPXHOCTL MLICAHTCS Heor-
paHnvenno npoodikenuoli B ofe cTopousl OT pep-
L

Ecan  cexymas nAoCKOCTh nepecekaeT MWL
OAHY DAOCKOCTL  KOWNueckofi nosepxmocTi W ne

Pue. 182, Puc. 183. Pue. 184,

napasjennna un ogiofi 3 ero ofpasyiouunx (puc. 182), 1o xounvegkoe
ceneniie  awnanerch  avmncon (IV, B, 4). B nekmountenpinx caAyuanx
SLINIC NPeDpallaeTen B OKPYHRIOCTE 1),

Ecan CCRYLAA MIOCKOCTh NEpecekaeT Allb OANY NOJOCT KoHn4e-
ciofl NOBEPXHOCTIL U mapasncaLia OuON M3 cOpaaylounx (puc. 183), 1o
B CCUCHIN NOAYUAETCN Heorpanuvcnian (B OAHY CTOPOMY) Aunus, Hasu-
Bacsan napado.io

Ecal cexywan naockocts nepecexacrT of¢ MOJ0CTH Kouimeckoil no-
pepxuocTi (puc. 184), 7o » cevenum noayuaercs JUHHA, cocTosmas N3
ABYX  HEOrpPAINMCHNLIX  BeTBRI, wasupaeman punepbosoit. B wacrwocty,
rinepiona NOIYYAETCA B TOM CAYide, KOrAa COKYIULaf NAOCKOCTH napad-
JeabHA OCH RKOHYCa.

By Hanpusiep, 8 6PYrAoN Kouyce pee Cewelns, 0o paANcAbULE OCHUBUNIG, —
T




§ 10. IIAP 95]

Kouuteckue cevenns npelcTasamor (OAbIof MIMEpec Kak b Teope-
THMECHOM, TE8K ¥ B NPaKTHYecKoM othowenun. Tak, B TexHmke NprMes
HAICTCA  3AMNNTHYCCKHE AyGuaTeie kogeca, napaGoAinvecKHe NpOMeRTOpL;
TIZHETH M HEKOTOPLIE KOMETh! HBWMKYTCH NO SJAAHNCAM; HeROTOPLIE KOMETH
ABHKYTCA no napaGonam i FifiepGonas.

OcnopHbie cBOficTEa KOHHMECKNX cedeln
BOZCTRAX MO AHAJMTHYECKON reoMerpui.

H3araIca EO BLEX P

§ 10, Wap -

Hlaposod, wan crepuneckod, nogepxnocmuio (Hioraa npocto cfepod)
Ha3bIBAETCS TCOMETPHYECKOE MECTO TOMeH NPOCTPAHCTHA, PaBHOYASACHHLX
OT opnoft TouKM = fenmpa wapa (Towka O wa puc, 185). Puduye OF u
duanemp EG wapopoil noBepXHOCTH onpegens- —
10TCA TaK e, Kak ann okpyikwoern (IV,B,14).

Puc. 185. Puc. 186,

Teno, ozpanuientos Waposol NOGEPXHOCIILIO, NAIWGAETICR (UAPOM.

Iap woxio NOAYHETH, Bpalian OoAYKPYT (HAN KPYr) BOKpYr ero
JyaseTpi. <

Bce naockmwe cesenns wapa—xpyrn (ABCD na puc. 185). C npu-
GausKeniieM cexyweil nAOCKOCTH K UEHTPY Wapa pagiyc Kpyra yBean-
yypaercn, HanGonwumil xpyr EFGH noaydaerca B cenennn wapa nao-
chocTeio, npoxogmueli wepes muentp O. Takoli kpyr geaut monojasm wap
1 ero fOBEPXHOCTE N HMazupaerea Goasmun spyeos, Papyc Golbioro
Kpyra paq%ﬂ pamiycy wapa.

Benkai napa GoALWNX KPYrop. nepeceKkaeTcn 0o gHaMerpy wapa
(AB na puc. 186), cayuauienmy Anawerpon Takme H A4 KamAOro i3

NEpeceKalouuxca Kpyros.
“epra ppe TOUKH 1raponoil MOBepXHOCTH, JeHAlLIE Ha KONUAX OAHOr0

H TOPO KE JHAMETPA (HANPHMED, NOMOCK 3eMHOrO LWApa), Moo npo-

pecTil GeruicAenioe MHOMECTBO Gosbwnx kpyron (Mepuasansr). lepes ase

oK, (e JCHAULIE Ha KOHLAX OAHOrO AUAMETPN, MOMNG NpoBecTi O/
H TOAbKO OfMH GOJBWON Kpyr.

K pauaiimee paccToRnie Ha chepiueckofl MOBEPXHOCTH MEKILY ABYMA

ce TOMKAMB CCTh NS mensuieli ayri okpysuocti GOAbLOrO Kpyra,
noit NCPE3 ITH TOUKIL.

npo?cf&epxrmmr& wapa paska  ysemoepennofl naoiade GoAbli00 Kpyea:

S=4nR* (R—papnyc wapa).
Obven tdapa pasen ofveay nupamude, OCHOSANUE KOmMOpotl uaeenn
iy ace AAOWATY, WO 1 ROIEPXNOCIY WAPA, @ BUICOMa ECTib paduye wapa;

V=%RS=%:‘:R’.
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OGvesm wapa B [OJTOPa pasa Menbule o6LeMd OMHCAHHOTO BOKPYF
HErO THAMHAPA (pHC. 13?;. o TOBEPXHOCT, AP — B MOJNTOPE Pasa MeHh-
we noanofl NOBEPXNOCTA TOTO He UnaAnRapa (meopema Apxuneda):

S=28,
2
Ve TV“

rie Sy, Vy—noanan mnoeepxmocts M ofreM ONMCAHHOrO LHJAMHAPE, W30-
Gpamennoro Ha puc, 187, -

& 11. Ciepurcchne MHOTOYTOABHIKN

Cepepueckust  AH020 ukos nasupaetcs Qurypa, cberasaenias
JMHHYTHM DPAAOM AYT GOALWMX KPYFOB, Kasjan 1yra He Joawua npe-
BOCXOANTL  NOAYORpY#HOCTs GoAwworo kpyra, Ha puc. 188 naoGpasied
chepuseckuii nATHYTOALINK. \

Iyrn AB, BC n 7. 0. —cmopons cfeplyecKoro MHOTOYTOARHEKE;
toukn A, B, C u 7. i. —ero sepruuint.

Cepepiueckiiil MIOrOYroabunK BRAYKALIE, ecmt 4aa Kauaol ero cro=
POl BEOOAHAETCA  YCAOBME: DEch €ro KOWTYP MHOrOYroARHuKa pacno-
narzerest wa odwoid U3 Apyx nogyolep, o6palORAHNMX GOMBLIMM KPYIOM,

Pue. 188. Puc. 189,

KOTOPOMY  NPHBAAfenT sm  cropona.  Muoroyromeunk ABCDE wa
prc. 188 — sumnysasiit. Mitoroyroasii LMANP ua pic. 189 — nesunyxsii;
CID KOHTYP pacnogaraerca ua ofenx nosvopepax, oGpasoBannEx GoaLLLEM
kpyrom cropoiid NM (a tawske cropons NP). i

Samevanne B saeventapiofl reoMerpuit paceMaTPIBAIOTCR TOALKO
Apecmbe  CQEPIYECKIe MHOTOYTOABHNKN, T, €. TaKHe, ¥ KOTOPWX KonTyp
He nepecekaer cam cefn. Beawnii npocrolt muoroyroasnmk pasGupaer
noayepepy na ase ofnacte. Oany U3 HIX MOMHO CHMTATE mryTpenned,
apyryw—suewsei. Ecan naowapy ofaacrell ne papibl, 3a nnyTpeinmiod
OOLIMHO NPUHIMAKT TY oﬁ.rlac‘n;, NAOULAAL KOTOPOH MeHblie.

Buytpenunit yroa cpepiueckoro Muoroyroasinks, Hanpayep yroa
ABC, otosnavenil na puc. 190 uepes f, wanepuerca JnHeiinL yTAOM
A'BC’, wotopuil obpasosan aynamu BA’', BC’, xacaouusuics Topoi
BA, BC v touke B. Buecro aunefimoro yraa A’BC’ moxiio paste na-
mepnessiil M ByTpainsit yroa, pedpo kotoporo ects pamnye OB, a rpa-
witsil mBANoTea naockoers OBA’, OBC' Goavumyx xpyros BA, BC,

k
|
|
.
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Takum we oolgaaoa[ SHEHINNG YTON CCPHYBCKOTD MHOTOYTOABHIKE,
sanpumep yroa D"BA, ooayauennsit na puc. 190 wepes ', nanepuercs
nupefinuim  yraom D'BA’ nan cooTBeTCTBYIOUIHM, ABYTPINHBIM | YTJHO0M.
Cymma BIyTpOHHEro i Giteitinero yraos npu oanoll pepuime passa 1807,
T. @ T paiianos.

TInockiii MHOTOYTOABNME WMeeT camoe Mewswee Tpin cropoind. Cihe-
pHuecknil MHOrOYTOABHHK mosker umers age. Ha puc. 191 nsofpanes

a
Puc. 191. Puc. 152

cdeprsieckitil quyyronsing. Bryrpennnie yraw @, [} Apyyroasika paiitt
neway coboii, e > fid
Tlaomans Avyyroasnmka, enytpeutiuii yroa KoToporo COREPHIT &
PAAHANHOB, BupaKAaeTCA thopuyaoit
S=2R%:,
rae R—pamiye wapa,
Ipnwep. Jsyyrossums, y wotoporo suyrpenmii yrod
(HETDEPTL  MOBEPXNOCTH Wapa), WMeer NAOWARL 2R S =naRt, T e T
e, o 1 Goaswmoil kpyr (cp. 1V,B,14).
ciepuyeckon  Tpeyroabiike cymma
HUYTPEHIX VAo beerga Goawwe 180%; nao-
WAk TPEYTOABNNKS NPONOpPUHOHAALNE NIGHT-
Ky 91:111 cymmi mam 180°. Msewno, ecam
BHYT[ICHHIC VTN COfepwar oy, o, agia-
non (pue. 192), 10 it T i
S= R (ay+a, + og—n). 1]
Cymma DHEWHNX YEA0D cfiepiseckoro 1pe-
YTOBANKD peerga  menwwe  360°  Ecan
O, Oz, Gy —DHEWHNC  YrOW Tpeyroasinka,
BEPAKCINEE B pumanofi vepe, 1o pue. 193,

S=R:[2n—(ai+mtol)]. @
= 974 Qopuyaa pacnpocrpansieres u wa moGof cfepieckt
yroaving, Huenwo,
5= R [2a—(aj+ ai ...+ i)l
T. €. OTHOWCNNE NAoHLa cifiepHyeckoro n:llorﬂ)'r&ﬂhm"‘ﬂ K Koajpaty
PUAYCA WADG-paBio waburiy 2 uag cymmoll BiewmiE YEAdD:

npamoft

it Mmoro-
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Mpumep. Pacemorpum t_:thepwrecm;lﬂ Tpeyroasunk, oGpasosanniit
TPEMA BIAUMHO TNephemAKYAApHbMH Goabwumy kpyramn (puc. 193).

CymMa ero BHYTPEHNHX YrJaoB papha BJ—" [Mo dopmyae (1) naxemnm:

S= -l—- Rz,
'I;o*r WE PESYALTAT NOAYUHM, YuTHA, 4TO JaHHu TPEYrOMLHHK COCTABARET
< "acts cfepu (cp. IV, B, 10).
CyMMa BHEWHWX YTJIOB LaHHOro TPeyrofbHUKa TOXKe papua s%‘. Tlo
jopmyse (2) Haxomum cHosa S=1? nR2,

§ 12, Yacru wapa

Yacte wmaps, otcekacman or Hero Kakoil-HuGyas niockocrsio (ABCD
ua puc. 194), nasuisaerca wapossin (wan cdepuseckin) ceaaenmon.

Pue. 194, Puc. 196,

Octiosaruess Waposoro cersenta nasmipaerca kpyr ABCD. Bucomoi
WAPOBOTO CETMeHTa HajwBaeTch oTpesok NAM, T. e. AAURa nepnemmKy-
JApa, BOCCTADJACHHOTD W3 Lentpa A OCHOBaWMA IO NEPECEMEN ¢ NOBEpX-
noerelo wapa, Touxa M nasuBaeTes aepuinol WAPOBOTYG CErMCNTI.

Kpuoas nosepxuocme waposozo cezmenma PABUACTCS NPOHABEACHILO
€r0 DRICOTH Ha OKPYHNHOCTh GOMALIIOTO KPYra Lwapa:

S=2mRh (R—pamnyc wapa, fi—BucoTa cermenta).

O6ven waposoeo ceemenma BLPAAACTCH Tak:
V=nh? (R—--;- Fl) v Ha V= -l—:n'r (h® - 3r%),

[AE F— PEANYye OCHOBAHIA CerMenta,

HacTe wapa, SAKAIDNCHHAR MCHAY ABYMA CCRYILIMIL NaPAIACALILIMI
nacckocTasn (ABC u DEF ua puc, 195), NusuIBICTCH WGPOSIM CAGCH.
Kpusan nopepxmocTh WAPOBOTO €0 HAIWBAETCH (MaPOSLA noscon (nan
sonod)., Kpyrit ACB u DFE nasusaioTci oCHOSGHUSMIE WAPOBOTO cAoi.
Pacm;mme NO meway ocnopaunsmi eclb &wcOMa IWaposoro chom (it
noAca).

Kpusas nosepxmocms wapovoro caos (S) papia NPOMSBEACHING €rO

Boicotil = N0 Ha oKpymHOCTh Gonuimoro Kpyra wapa;
.

. S=2nRh.
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Obwen wiay CAOR BHID TcA dopuynok
v z?! rl:!l‘—l—-—,i—u (ri+ri) b,

PO 7y H 7y— PAjuychl OcHOBaHKE,

Yacrs wapa, orpamuuesnan xpupofl NopPepXHOCTEIO WAPOBOTO Cer-
menta (AC ua puc. 196) m xounveckoi nosepxnoctsio (OABCD), ocuo-
Bannen KoTopoil caymut ochopamme cermenta (ABCD), a vepuumoft —
UEHTP WApd, HAIBIBACTCA WIAPOGHIM CCRMOPOML,

[Mosepxnocme waposoeo cexmopa CKAAAMBACTCH M3 KPUDHX NOBEpX-
HOCTE(l apOBOro CErmMeRTa i KoHYCA.

OGpen waposozo cexmopa papen ofmeMy TAPAMUIA, OCHODAHNE KO-
TOpoii NMEeT TY e MAOWAAb, MTO H BHIPCIACMAM CEKTOPOM WMaCTh LAPO-
Boil “nouepxuoctin (S), & peicora papHa paguycy wapd:

1 2 a
V:-_:’- RE =-§-I'r.R'l'l.

Tie fi — BHICOT WaPOBOro CerMelTa, npunagnenallero WaponoMy cerTopy.

§ 13. Kacareawmas naockocTs wapa, LNANHAPA H KOHyca

HeBoasutyio nyry AB kaxofi-unGyas spusod auniu (manpuuep, ox-
PYMHOCTH) Ha npakTike uacto Ge3x samernoll ownGEN MOMKIO SAMEHITH
HeGoapway otpeakoM - AT npamoil, kacareabHofl K Jyre AB b touge A
(puc. 197). Tak, nanpnpep, Me- TQBOPIM, W9TO IAeM 113 OAHOIO MecTa
B JApYToe Mo NpaMoil JHHIM; La CaMOM fese Mu NEpeMellaeMcR NpH STom
1e no npaMoi mmmE, a no gyre
GOABWOrO KPYra, NpOBEAeHHOrO HA
HOBEPXHOCTH 3EMHOTO LIapa.

akHM ke ofpazom HeGoALWYIO
YacTh kpugod  noagpxwocmu (manpi-
Mep, NOBAPXHOCTI WAPA) HACTO MOMK-
Ho Ge1 saMeTHOl OWHOKN 3aMeHNTh

A 2
5 2
Pue. 197. Pue. 158.

HeBDAB LN KYCKaM KacameapHod  nA0cKOCTii, T. €. NAGCKOCTH, KoTopan
p Manoit cpoeil HACTH MPAKTUMECKH HEOTANYHMA OT Maaoll e HacTit Kpi-
nofl  NOBEPXHOCTH. 3ror axT Owa npuuuuod Toro, MTO O TEYEHHE MHO-
Pix TMCAUEACTI 0NN OUNGOUNO CHITAJN NIOBEPXHOCTL 3eMAH NAOCKOIL,

Towoe onpejieieine KACATeNLNON IJI0CKOCTH MOMHO JaTh B NOAHOM
CODTBETCTBIL € MPERAE JAHHLIM (IV,B,14) TountM onpejenexies Kaca-
qenpiofl npaoit.  Torma Mul paceMaTpupain dee moust A u B uexoro-
poit kpusoli (anpusep, ORpYHHOCTH), omuy U3 Hux npHGMIKAAN K ApY-
rofl H OTMEHaNH, UTO NpH STOM B nps Aach K 1EKOTOPOMY
TIpeNeAbIOMY TIONOHEHHO. Tenepus e postumes Ha Kakoil-nnGo ncneg-éx:
HOCTH (Hanpiwep, Ha NOBEpXHOCTi wapa) mpu mouxe A, B.BC (pgc.ﬁl' )
yepes HUX NpoBeteM CEKYULyl0 ILI0CKOCTH P. Hpe Touxn H Y AEM
npHOAUKETE K Touke A no Asym pasauneay nanpapaenuan, [lpu stom
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BACCKOCTS P GYIeT NpUGANKATRCA K HeKOTOpOMY MpejedbHoMy nofo-
~RENNo. Q nesasicimo or Toro, rae Guan paste Toukn B ow C i kak onn
Awvitramics, npuGamscance k A, [laockoers @ nassiBaeTes KacareasHoi
NAOCKOCTHIO 15 TOUKE A) 1). E £

Kacameabnon  naockocmono & nosepxrocmu & ee moine A Hoseeaemen
MLAOCKOCHIG, K KOWMOPOR HEOZPANUNEHHO NPUGANNACMER CEXYUas n.mwg%.
npaxedmigan wepea mpu mowcu nosepxnoemu A, B, C, mouku B U

Pue. 199, Pue. 200, " Puc. 201.

C npubauxcawmes & mowe A no pasaanny nanpasienisu. Momer cays
‘lIlTbl:Fl._ HTO NOPEPXHOCTE b HEROTOPOI ce Touke A popce He NMEeT Kacd-
TeabHON naockocti. Tak, HATPUSEp, 1 Eepwnie KoHyca KouiMeCKas nos
BEPXHOCTH KUCATeALHON NACCKOCTH He jimeer,

Maockoers (Q, pue. 199), wacameamnan HHaPosEil - NOAePXROCITL
fleprennkyaapua K paguyey OA, nposeicniomy B TOMRY Kacauus i
INLET € 5TO0il NOBEPEHOCTLI0 TOALKO oahy OBILYIO Touky A.

IMocaeaniee cooieTho npimisacten ogmumo a9 oUpeaALHIE ILIOCKOCTH,
Kacatenunol K wapy. Ofuake ono copepumienyo HexelicTENTEALNO A48
APYIUX  NOUepXocTed, B wactioeTn AN HOEepXioCTH  WANNApa B KOs
nyca. Mandoe e swme OnpefencHiie npuMeHNMO B K STHM HOBEpX-
HOCTHM, - 3

Tlnockoets Q (pue. 200), xacamessnan x NOGEPXKOCIIN  KPYI0N0 1t
Aaundpa B touke A, npoxogur tepes ofpasywoumyio MN, nayuyio uepes
Touky A, W ouepes Kacareasivio BC k og PYHOCTH . OcHOBaRNA B Touke N,
npuagaekael obpasyiomeit MY, [aockocts, KacaTeatiad & nopepx-
HOCTH KPYTAOro  WHANHADS, OTCTONT OT geex TOMCK ero ocH Hia paccTos-
W, pasion paguyey B ocHobanma HARIApa.

Haockoers @ (pue. 201), sacamesvuan x nosepyMocHitl Kpyeios Ko-
tyca b Todke A (ue connazaiowmeli ¢ cpiupnol 8), npoxognT depes
eOpaayioiyio S8, wayuyio uepes Touky A, n wepes xacareavuyio MN
K OKPYRHOCTH OCHOBANNS B Touke B, b

Huaundp nasuipacten enucannn o npwany, ecan bce Gokorke rpann
HpuaInML HBARIOTCHA NIOCKOCTAMM, KacaTeauibiyMi K WITHHAPY, & [J0cKo-
CTH  OCHOBANKRI Y NPU3MEE 101y REAPA QU § Te We. uu_.lum}p Haaul-
BACTCA  ORUCEHHNM  OKOA0  npua, ecat bce Cokopkie pelipa  npuamMbt

1) Tpebovanne, wrobu Touwn B y ¢ npulmnkaaicy, K Tonke A 0o gumu«uun
HENPADACHIAM, CYIECIDENND. Ecan, mampimep, aua nyTemectnenings 6¥ayT npis=
Gouisatsen K Cenepuony noamey fio OANOMY 1 ToMy Me MEPHINANY WA Ty 50
HE PRGN, COCTIRUNOWNM  NPOROAMeHIE ofnn ApyTOIO, TO RACCKOCTH, NPoXo=
AMUGEA MEPEs BOANE A 10 OYHRTL 0, B KOTOPMX HEXNOANTEH Y TCHIECTNERIINIT,
HCE BPEMA GYACT COMTMAATL € MAOCHOCTLIO MepUANaIY I e GYACT, CACLONATEALND,
BPHOAMAUTRC S K WACHTEABMON NAOCKOCTN, T. 0. mee npeMs GyAeT OANON I Tofl e
cexyuien KOCTRID.  VIOMANYIOR Tpefouanie smomiio CTPOTO OpMYANPONRTE
TaR: KACH e ko AYTEM AC 0 AB b rouKe nx nepecerenin A AONHIM Guit
PESTITIBEI PR,




Y npusme u UHARHADA OTHH W Te e,

Ananor HYHO onpe; KoK & =
SIAETCH TN,
; Peas Y, anucankw g mrpu.uuéy HANR ony

§ 14. TENECHBIE ¥Tib 257
ABARIOTCA Of
= Pasylomnmit  Gokonoit nonepxmoctir WIARKARS, & maockocTw

§ 4. Terecnsie yram

==
= Teaecnois yerom nasmpator qac
Th MIPACTPANCTRA, 3AKMIONCHHYIO BlyT)
:l,unoﬁ HOMI0CTH. Konndeckofi nosepxuocty (IV, B, 8) ¢ aamm}'riﬁ nmfp::
Atowedi. Tak we xax u yroa MEHY ABYMR NPAMMMH Ha nmocKocTw,
N

Tenecnsit yroa NPOCTHPAETCA HEorpanmveno (Geckoneunas BOpoHKa)

Puc. 202, Pue. 203. PII,EDJI.

Muororpammaii yroa (IV, B, 5) ecrs sactamht cayvaii Teaecnoro yraa
(MUpaMIARABHAA NOBEPXHOCTL — vacTHMI Cayvail KOHHYECKOIT).

Tak ke Kak vesnuina YrAa MemAy OBYMA nNpAMBIMI H3IMEPAETCH
AYTON  OKDYIRIOCTH, Tenecuwil yron HIMepaercs Kyckow MOREPXHOCTI
wapa. Hnetitio, 13 pepuwiie 8 tesechoro VI3 npoRoaHM MoGHM pagRycoM
W&EPoBYI0 NOBepXHocTb. Ha srofl nomepxmoeTn nopepxuocTs TEMecHoro
NI/ BHPERET HEKOTOPYIO wacTs (ABCD, puc, 202). TMaowans sToi vactn
GYACT MCHATLCA B 3ABHCHMOCTH  OT DeANNNNL Pajiyca lapa, HO BOErja
OyJeT COCTABAATL OQUY M TY e J0J0 nAoWagH Boeil NoBepxIOCTH Wapa.

03TOMY MEpOIl TEAECHOTQ YrAa MOMIO Gl CAYHINTS OTHOWCHNE NG
ABCD K naoltagn waposoft nobepxuocti, nonodio TOMY Kak yroa Mmeisny
ABYMS NPSIMEMIL MOMHO GBIAO OB N3MEPRTL OTHOWCHWEM IAKMOueron
MEIKAY HEMIL AYTH (¢ HeHTpOM B pepuie yris) K AJMme OKPYIRHOCTH
Foro e pauuyca (yron B enosofopotas, B edeTBepTH ofopoTas B T. A
[1puuATO, OANAKO, 33 Mepy TeJAecloro yraa Gpath OTHOWENNE NACLLANN
ABCD K naowaiil KBappara, nOCTPOENNOro Ha pajuyce wapa (3ta no-
eAEIHAN BHpamaercs peamunuoll RE, nponopunonaiumoii naoliagh 4aR?
nopepxyocTi wapa). Takoe namepenie TeaecHwx Yraos nogoGHo pagmar-
HOMY HM3MEDPEHHI0 YTJ0B MEWAY NpAMbIMIL (cm. V, 3).

Hrak, 8@ Mepy o MeASCHOX0 f2aa © eopuntod S npUuKuMam omto-
Jeste MAOKAON, BUPEIACNOE  MENCCHBIA Y2A0A KA NOSEPXHOCHIN  Iuapa,
ONIICAHKOR0 NPON3BoAbNLLAL padiycos i3 wewmpa S, & xeadpamy paduyca
sutio20 apa na, ABCD

=

Tipumep 1. Tenecuwil yrom, oGpasyemuifi TPeMma BIZUMHO Nepnen-
QUKYARPHEINI TIOCKOCTAMIL (HANPUMEP, ABYMA CTEHKaMil © oM T'I’"”‘TS_
}-ro.llhllﬂﬂ KopoGku), pasen /2. JlefictBuTeAbHO, C€CAN M3 BOPIUHHE!
FAKOTO TEAECHOro YA OficaTh WAPOBYIO NOBEPXHOCTH, TO Ha ITOB'-‘:::;
wocTit Wapa Bupemerca 1/8 ee wacts (pue. 203), TaK Kak TF';RBS:’: 4
neprennKkyATplikie NIOCKOCTH PaspeikyT ee na 8 papibix yacr e

9 M, 5. Burogewnil
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crapbTe cefe Ha MOPEPXHOCTH r/ofyca Kycok, BuPe3aHibil ABYMA B3aNMHO

NEPueH UK AAPHEMI NAOCKOCTAMH, NPOXOQAIINME YEped MepuaHaub, W

NJ0CKOCTBIO, npoxoanueli Yepes IKBaTOp); cAEROBaTeALHO, MMOUWAAL STOI
Ll

HACTH MOBEPXHOCTI papma 4aR2:8 =" 4t e omnowenne x R? pasio -,

Mpnmep 2. Hajitn Tesecuuil yroa npn sepusiie KPyraoro Koyca,
Y KOTOPOrO BHCOTA PaBHA pajguycy ochoBamus. Onuwes H3 BepuiliHb
KOHyca wap papmycod, pasibiy oGpasyiomedl konyca [ (pue, 204). Bu-

coty OD Koiyca MOMKHO BEDA3NTe wuepes [; 00--'—;—2-; phicota GD

VT

cpepuyeckoro cermenta ABC pasua [— : 2‘! v cepuuecKan NAOHLALL,
BHIDE3ACMAR TeNecHLIM YI/IOM, €cTh KpHBas NOBepXHOCTh ITOrO Cpepites
CHOrO cermenta, ona papha (1V, B, 12)

ant.cpm=2ars (1-1T),

5

CJIC.RO'EE‘I‘EJ'II;HO, BEJIMMHHA TRAECHOTO YrJia ecTb

vy
2 (1-YT),
Epunnueit mepur Tenecoro yraa spasercs Tesechult yron, BUpesaio=

wil ua cdeps (¢ NEHTpOM B DEPLIMEE yraa) NJoWais, PABHYIO TACHALT

Kpajpata, moctpoennoro Ha pagayce. Takoll TenecHsil yron HaspiBaeTci
cmepaduanos.

§ 15. NMpanuasusie MHOrOTPAMBHIGEH

M PANNIE MO, A MPasiLAbKEM, CCOIT BCE €ro Tpafi— pan-
NBIE NPABRJALHGIE MHOTOYTOMLHIKIL Il B Kauioil sepuiime cXOmUTes OAHO
I TO He uncao rrlﬂllﬁﬂ.

B npotunononommocTs TOMY, 4TO CYIECTBYET GECUNCARINOE MHOIKECTHO
HE MofoGHBIX APYT APYTY NPaBIILNBIX MUOTOYTOALUHKDD, CYUECTBYET

Puc. 205. Pue. 206. Pue. 207, Pie. 208. Puc. 209.

ARG OFpamituenoe MHCAo He NOROGHLIX APYT APYTY NPABIABIBY MHO-
rorpanHnkon. Bungrasx npasuAsHbX MHO202PANKNKOS MORET ObiTh TONBKO
nATL (CBEPX TOro, CYMECTBYET Clle MEeTHPe HEeBHNYKANX). I7i nath npa-
DBIABILIX BEINYKAMX MHOTOFPANNIKOB CACAYVIOUINE: npasuasumil mempdsip
(veTwipexrpaniuk) wan, Kopoue, npocro mempdsdp (piwe. 205); eencdsdp
(WwecTurpanini), KOTopLii ecTh He UTo HHOe, Kak KyG (puc. 206); osmdsdp
(sochyurpanmiti, puc. 207); dodexdsdp (12-rpamunk, puc. 208); uxocdadp
(20-rpanunx, puc. 209).

Uneaa pepnit 1 pedep, 8 TAKIKE NOBEPXHOCTH I 0HLEMI, DLpAKEll-
HMe uepes peGpa a NPaBUALHBIX BHAYKAMX MHOrOrpamiuKon, Aalb b
caeayiowed tadanue
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LY
Hneao L"aiﬂu
CTOPON |y gaz. | Yncao | Uneno | Hneao | Monepx- v
¥ Kam-" yoft |rpamedt pedep | mocTh
RO {papiy.
rpam |
1. Tetpasap 3 3 4 4 1,73a? | 0,122%
2, :“e'%:JaMp 4 3 [ 8 12 6,00a? al
KY e
3, Odrasnp 3 4 8 6 12 3,400% | 04743
4. Hoperasap 5 3 12 20 30 20, 64a® T.Eﬁa‘
5. Hxocasap 3 5 20 12 a0 8,66 | 2,18a

B wampmuil npasHaLHRIL MHOTOrPEaHHHK MOMHO BNHCATL AP. Oroao
Kauaoro npaniastoro MHOrorpaHiika Mo#HO ONMHCATh Wap.

§ 16. Cummerpusn

CroBo CHMMENIpIR HMECT Tpeueckoe npoucxomenie § GYKBagbio
o3Havaer copasmepnoctsy. Ilog cummerpueii n wupokos CcMECAE STONO
CNOBA MOHIMAIOT BCAKYIO MPasuALHOCTE Bo BHYTpeHHeM CTPOeHNN Tend
nan urype.  Yuense o pasamyimx  pagax
CHMMETPHE NPeAcTanafeT Gonbwyio N Bamuyo
BETBL TEOMETDIH, TECHO CER3ZHNYI0 CO Mifo-
FUMH  OTPACASMH  €CTECTHOINANHA 1 TeXHIKH,
HAUNMAS C TEKCTHALHOTO NpOHIBOACTBA (pas-
pucopka TRanell) H xowwasm TomkMMM Bompo-
CAMH_CTPOEHNA BellecTsa.

HPDCWEIJIIIIIIH BHAAMH E}[MM!.“I.']}I!II ABATOT-
oA caeaylowie Tpi: f

1. Jeprasenas cussempus, Xopowo ama-
KOM3H  KaMZoMYy N3 nosceiueBnoro maGalomc-
nui. Kak nokassipaer camo nassanue, sepkaib-
1asl CHMMETPINT CBASHBACT NEKOTOpWIl Mpeamer
i ero uso0pameniie B nJockom sepkane, [eo-
METPUMECKOR  OnpejefeHie  SepkaibHoll  cuM-
METPHN TAKOBO: JIBe (ury P HaaLpaoren -
METPUTHELNIE  OMMOCHIMEALHD  naockocmiy P
(3epKaILHAR NIOCKOCTD, IIAGCKOCTE CHMMETPIN),
ecan Kakaoil Touke £ opnoii dwryper coor-
BETCTBYET Takan 7ouka L' apyroff durypw,
wro orpesok EE' mepnempukynspen k naocko- Pue. 210.
ctit P n aeautes stoll maockocTio Monoaas.

Fosopat, wro urypa (wan 7eso) sepxansiio cHMyerphuna, ecail
CymecTaYeT NI0CKOCTL, KoTopas peaut gurypy (uan teio) na Ape g}g
werpiunbie yactin. Ha pue. 210 annung ABC cnumerpiyna annnn ABCS
npaBan pyxa cHMMeTpHuHa Jjenoif.

Baiiio otrieriTL, WTO ABA CHMMeTpRUNLIX Apyr Apyry Teas, seoue
FOBOPSA, e MOTYT GWTL €BAOKCHE APYr B Apyras; Huave, oo H3 STHX
TEA NE MOWET 3aUATL MecTa Apyroro. Tax, nepuatka ¢ Jesofl pyKi 1e
rognTes A8 npasofi pykm.

Cunmerpisnuie GHFYPH NPH BeeM WX CNojcTBe CcyulecTBeHHO OTAi-
waloTeA APYT 0T Apyra.

o+
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CuMMeTpHuHBIE MPEAMETE! HEeAb3A HA3BATH PABHBIMA B YAKOM CMEICAE
cnopa. Hx 1asuipaloT sepkaivko pasnbiit. Boollue 3epKANbHO PaBHEMI
TeAaMit (A GurypaMi) HasmBAIOTCA Teaa (Wi Urypu) B TOM cayuae,
CCAH NPH HALNEKAUEM WX CMELEHHI OHH MoryT olpa3opaTh ABE noao-
Bitlill JEPKAAbHO CHMMETPHNHOrO Teaa (uan urypsi).

2. Uenmpaasnan cummempus. Gueypa (nan Teno) HaswBaeTLl
cisisempuunot omuocumeasio yewmpa C, ecni Kawgoli Touke E stof
urypu (tena) coorercrsyer
TaKan npuHagaeRaman  Toil
#e durype (reay) touxa A,
uTo orpesok EA npoxopur ue-
pes Touky C w geantcs B neil
nonoaam (puc. 211). Purypa
ABCDE, coctanienian us isyx

D E
AX&

Pue. 211. Pue. 212, Puc. 213.
Tpeyroasunkos ABC w EDC (pue. 211), y KoTopHX CTOPOHM NonapHo
PaBlil 1 CAYKAT NpoZoMKENHeM Apyr Apyra, o0JaaaeT LeHTpOM
cummerpun (C). Mesay coorperernyiounisin ApyT APYTY Napasit TOHCK
BCCTAA JeHAT PaBiikie OTPE3Ki; COOTBETCTBYIOWIME APYT APYFY YEJBL ABYX
NOJOBHI Teas, o6AaAAI0IWErD LeNTPAAbHONL cumMeTpieil, Takme PaBHLL.
0-4“:“0. voofiltle roBOpA, oAMA NOAOBMMA Tesa © UENTPAJLHON CHMMET-
pieil He MOeT 3amATh MecTa Apyrofl, Kak i A8e noaopiikl Tena, ofad-
Aaouero sepkassiofi ciusmerpnei. Gosee Toro, ogny 13 noaosui TEAd
C uenTpaskHoll cuMmerpuell Momuo (nopopotom na 180° okoso mwoGoil
OCH, NPOXOARLIEHl YEPE3 LEHTP CHMMETPIN) NOCTADNTE B 3EPKAILHO CHAM-
METPUUHOE NOJAoHeNne © Apyrofl (oTHOCHTE.BHO MAOCKOCTH, NEPNEHAHKY-
aapnofi k& ocin nosopora). [lostomy ase nojoBinW Teaa © nenTpaaLtoil
cunmerpuedl 3epraiLio paBKL (cM. BRINE) APYT APYLY.

[Tpusep., Ecan npogomsnts pebpa SA, 8B, SC, ... nupasiiist
SABCDE (puc. 212) na paccrosuus, papiwic Aaunam stux pedep, B npo-
THUONOAOKHYIO CTOPONY OT Bepwinikl, To Ave nupasnas SABCDE
Sabede myecte ofpazyior Teqo, cHMMeTpHUNOe OTHOCHTEIBHO LEHTPA S.

Eean nupasmaa SABCDE ua puc. 212 nonan m ne HMEET &XiHis
ABCDE (nupamugassuan soponxa), To, BRIBEPHYD €€ HAHIUANKY, T0AY-
HHM TRAO, B KOTOpPOR MOMHO DACHKNTE nupamuay Sabede; we npon3sos
BUBOPANHBAHNA, HEeAL3A (B ofllem caydae) cOBMECTHTL 5TH ABa Tedd, Tak
uto o ofues caywse SABCDE n Sabode ve pasud, a JHUL 3EPRAIBIO
pamis. B uactuwx cayuanx (manpumep, ecan nupamuga SABCDE —
NPasiALHan) BOIMOKND 0 PABCHCTRO.

3. Cusmmempus spawgernun, Teao (wau gueypa) oGaadagm  cuMsent-

.
pued spaienus, ecam Npu NOBOPOTE kA Yroa —— (n—uenoe 4caa)

BoKpYr uekotopolt npasoii AB (och cuMMETpPHH) OHO NOAHOCTLIO COBME-
WACTCA €O CBOHM HCXOAHBIM noaomenwes. Ecan umcao n paso 2, 3, 4
H T. ., TO OCb CHMMETPHI HA3LIBASTCA OCHIO §Mopozo, mpémbeeo i m. d.
nopadia.
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Mpumep. Paspewem kpyr Ha TPH CEKTOPA € UEHTPATRHEIMN Yr-
namit no 120° (pue. 213). Hanosum 3T ceKTOps APYT Ha ApYra (He nepe-
BOpavHDan nx Apyroil cropomoil) M npopeikem Ha HHX QUrypy @ npons-
posHofl gopusl. CAoMHp cHOBA CEKTOPH TaK, KaK OHil JeHanN, Noayuus
(Urypy (KpYT C TPeMA BHPEIZHHBIMI HA MeM JAWPOYMKanM#), oSajamoilyio
OChIO CUMMETpHHl 3-ro nopsgka. 3Ta oCk NEPNEHANKYJAPHE K MAOCKOCTH
ueprexca. [Tosoporom na 120° uirypa nosnoCTbIO COBMCULAETCA CO CBOHM
HCXOAHLIM MONOIKEHHEM,

B Gonee YIKOM CMLICTIE OCLIO CHMMETPHH Na3LIBAIOT OChL CHMMETpHH
2-ro nopsgka ¥ ropopAT o6 socepoll CHMMETPHM, KOTOPYI0 MOMKHO onpe-
pesnTs Tak: guzypa (wau meso) oGradaem ocesod cusmempued oTHOCH-
TenbHO HEKOTOPOil oci, ecan Kawmoii ee Touke £ COOTBETCTBYET Takas
npHHALTEKAWAR Tof ke urype Touka F, uro otpesok EF nepnenanxy-
JIPEH K OCH, MEpeceKaeT ee il B TOMKE MepecedMeHus ALJNTCS RONoaaM.
Pacemorpennan seime (puc. 211 wa erp. 260) napa Tpeyroabunkos ofaa-
maet (Kpome ueHTpadbnolt) eule ocepoil cummerpued. Ee o cumuerpun
NPOXOANT 9eped Touky C NepnengukyIapio K MJIOCKOCTH YepTema.

[l pusicpbl ACPeRUCAERKME 61008 ClMMEMPIN.

Iigp oGnagaeT W ueHTPaibHoil, M 3epKaAbuO{l, o ocesoii cuMveT-
p}[eﬁ, ueflTpﬂM CHMMETPHE! SBAAETCA LENTP Uiapa, MJAOCKOCTLED CHMMET

HH— MAOCKOCTE MIoGoro GOALWOro KPYra; otk —moGoil ARaMeTp wapa.
OPAADK OCH—MOGOE IEADE WHeao.

Kpyzawil Konye NMEET oCenVIO cumMerpuio (Moforo nopagxa); ook
CHMMETPIH — OCh KOHVCA.

Mpasuavnos NAMUY2046HEA  RPNIMG HMEET AJO0CKOCTD  CHMMETpHH,
WAYLLYIO NAPAAIEALHO OCHOBAHNAM HA PADHOM OT HIX PACCTORMNN, H OCh
cuMmeTpin 5-ro nopaaka, connajawowyio ¢ oceio npusvet. [Naockoctsio
c||p|)|erp1l]l MOMET TaKike CAYVHNTL NAOCKOCTh, AENAUldA MOoMmoJas oaHH
13 ABYTPAINBIX Yr08, o6pasyeMbix GOKOBHIMIL IPaHAMH.

§ 17. Cummerpiun naockux dguryp

1. 3epraavwo-ocesan cusaempra. Ecan naockan durypa (ABCDE na
puc. 214) cnmMeTpiula OTHOCHTEABHO nacckocTit P (HTO BOIMOKHO Anum
n caynae B3ausmoll neprengukyaapuoct naockocteir ABCDE w P), 1o
npaman KL, no kotopoil nepecexaior- L
cf YNOMAHYTHIE MAOCKOCTH, CAYMNT

i
Pue. 214, Puc. 215,

oewto cusmerpuit (2-ro nopaaka) dmryps ABCDE. Ofipato, ecan nag-
ckas Qurypa ABCDE mveer ook cumverpnn KL, Jemamyio s ee pag.
cKOCTH, TO 5Ta (JHTYDA CHMMETPHYHA OTHOCHTENBHO NJOCKOCTH P, npope-
jennoit wepes KL nepnenguxyaspio k¥ naockoctst (GHCypet. [Ioa-m“y och
KL Moo HAIBATL TAKMKE sepradenod npasod naockeil duryps ABCDE,
Jlpe 3epRaAbiio CHMMETPHuIbE NJocKHe (HTYPL BCerla MOWHO Hajo-
siTh APYT ua Apyra, OpHako AAR 5Toro HEOGXOAMMO BWBCCTH oy ua
wix (man ofe) u3 ux obuwedi naockocti. pi
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2. Henmpaneuas cussempus. Ecan naockas qurypa (ABCD ma
puc. 215) mMeeT ock chmmerpus 2-ro nopaika, NepneANKYIAPHYIO K
naockoeT Qurypst (npasas KL una puc. 215), o Touka O, B Koropoit KL
negecexae'r TAOCKOCTH  (PUPYPE!, CAYMHT LEHTPOM CHMMETPHH Qiryphl
ABCD. OGparuo, ecan naockas gurypa ABCD mveer uentp cummerpu O
(on nenpemenno AewuT B naockocTH (GUrYpH), TO 3Ta QUIYpPA HdeeT och
CHMMCTDHY 2-TO NOpAAKa, NMPOXOAAWYID 4Yepes (0 NepneliuKyaspHO K
NAOCKOCTH  (rypu. Taxusm ofpasod, JBe LENTPanbHO CHMMETPHUHBIC
TAOCKHE (PUTYPL BCErAa MOMHO HANOMMTS APYT Ha APYra, He BhIBOAA HX
u3 ofueit naockoery. Jlam storo AocTaTouno oMy W3 HAX MOBEPHYTH Ha
yroa 180°.oxono ueirpa CHMMETPITI.

Kax b cayuse sepransuofi, tak u o cayyae LeHTPansHOI CHMMETpHI
NAOCKAR QRTYPa NENpeMenio usmeer ock cHMMeTpui 2-ro nopspka, Ho o
TIEPBOM CAYNae T3 OChb JMEMHT B IOCKOCTH (Uryphl, a BO BTOPOM—Nep=
MEHANKYAAPHA K STt 1NOCKOCTI.

OITOMY B NAGHUMETPHH JHWE B NEPBOM CAYYEE CHMMETPHA HA3Ls
BaETCHl 0Cenoil.

§ 18, MopoGue Ten

Modobue npoctpancraennLx Tea dHTYP MOKHO ONPeReTh TaK He,
Kak nofobue naocknx duryp (1V, B, 13). [isa tena nodofwer, ecan oAHO
H3 WX NOAYYACTCH M3 PYTOFO YEEAHUSHHEM WA YMeHbIUeHUeM BCeX ero
pasmepos (anmmefinblx) B ogMom u ToM e orHowemmr. Mawnna noee
Mojeat —nogoGisie Teaa. Jlpa Tena (i gurypul) sepraibto nodoGHb,
ECAM OANO W3 HNX  nofofno  3epKassiomy M3olpamenmio  ApYTOro
{ca. IV, B, 16). Tax, nanpumep, neratis oTocHiMEa ¢ noprpera sep-
Ka/biio nogoGer noprpery. lpa GoTuwmka PA3IHYHLIX HOMEPOB, HO ORHOIO
thacona, ogmi—c npapoil, apyroii—c Jepoil Hori, 3epKAILHO NOA0GHLL

B nogofinux u sepraasuo nogoGubix duirypax nee CooTBOTCTBEHHBIC
yrael (Auneiinse n Avyrpatibie) pasuw, B nogofnmx Tedax Muororpan-
HLI@ 1§ TenecHsie YrAsl paBHs, B AEPKANLHO DonolnLIX — 3ePKaALio PABHLL.

Ecau dea wemwpexepannusa (v. e. poe TPEYTOALHLIE THIPAMIAL) WAt
CORMAZMCIMEIHNO  NPONOpyUoNatbuele peGpa (1Han, 9TO TO Me, COOTBETCT-
BEHHO NOROGHLIC TPain), mo oM nodolHMW LAl JepRAALHG MOJoGHN, TAK
HTO, nanpumep, ecan peGpa mepeoro pasoe Goablue pefep BTOporo, To W
BHCOTLL Nepuoro napoe Go/LIUe BRCOT NTOPOrD I paguyc ONHCANHOTO Lapa
nepuoro nfmoe Goablue pagnyca Broporo N T, 4.

Jlag suororpannnkon ¢ GOABUWNMM uMCAOM Tpadeil TR TeOpeMa Yike
ue uveer secra. [pegcrasuy ceGe, nanpumep, uro 12 pasuwx crepsuei
COCMNeNLl Tak, WTo oni obpasylor pe6pa kyGa. Ecan coemumennst stux
[’T(I!IP‘JHIIL‘II Y Bepumn cpenams Ha wapunpax, To, He pacraripan cTepik-
Hell, MOMHO  uamennts (opmy oGpasopankoll mvp puryps H H3 KyGa
noayunts napasseaenunes P. TMapaanesenunea Py, nogolumit P, ne
Oyaer un nogoden, nn Jepransio nogoben KyGy, Xors pebpa ero npo-
IIU]'I]JIIGHEIJIJEIH pedpaa! H!’C‘B', [ ‘-JEl'Ialpl.‘,‘&[‘p:ll{lll!liDi\l' IIDETPCEHHHM ni
G crepaxuneii, storo CAYMNTLCA HE MOMET, TaK KAk OH COXPAaHHT CDO
thopmy 1 B TOM CAyYae, ec/m BOE CORqUHenNA 6)'_115"r W PHIPHEMIL.

Hrak, soofe ropops, NPONOPUNOHANLHOCTH BeeX pelfiep HeAoCTATOYHO
Lag Toro, dToli Tesa Oblul nonoGHe (WA 3CPKANLHO NOJOGHHL).

Jee npuasmu wan gpe nupasiis Nof0GHE AN 3EPKAILHO NDA0GHM,
eCaN OCHOBANNE 11 OHA N3 GOKOBHX rpaneil nepooil CODTBETCTREHHO no-
NoGHLL ocHOBaMO W GokoBoil Tpaiy Bropoil I ecam, KpoMme TOTO, ABY=
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Tpaiisie yraw, ofpasopannue B ofenX MpHamMax (MHpamMmgax) ynoMamys
THMI TRAHAMI, papnsl meway coloit. Jlse npasmabnse npuaus BB
NHpAMMAL C OAHHM W TeM Xe SHcaoM rpanefl nofolHH, ecaH OTHOWEHHA
PaaHycoB X OCHOBaHMIT PABHO OTHOWEHIO BECOT. JIBA KPYraBIX LHAMHApa
M Konyca MoAcGH, ©CAH Y HHX ONHHAKOBH OTHOWEHMS Pagunycos K
BLICOTaM,

B nopofinuix Tenax mnaollaan Beex COOTBETCTBYHIWNX ApYr Apyry
MNAOCKHX H KPHOEIX MopepXHocTell Nponopuuona’sisl Keaapatasm JoGEX
COOTAETCTBEHHEIX OTpe3kos (T. e. oTHowemne naomaaeli paswo Ksapary
OTHOLUCHIA NOA0GHs).

Otvess nogofHEX Ted, a Takwe ofuveMbl MOGLX COOTBETCTBEHHBIX
X yacteil NPONOPUHOHAALIE KYGam M00HX COOTBETCTECHMMX OTPe3koB
(1. e. oTHowenne ofueMop paBHo KYGY oTHowenns nogoGua).

Moabayacs MOCAEAHUMH ABYMA CHOfCTBAMM, MOMHO B pAje cayuach
YNPOCTHTL HEKOTOPbIE BEIYHCICHN.

Mpuwsep |. Ha nokpacky noaywaposoro Kynoaa amamerpom 5 #
uger 6,5 ke oandel. Croasiko odu@el Hy#HO A8 OKpackw Kymoaa jAmas
metpom 8 w?

Besakse ABa noaywapna senmores nofobissn teaamn. Hx nosepx-
HOCTHl, @ CaAcAoBaTe. bHO, M KodWudecTna u.'lmlm, neobxogumue A0 HX
noKpackH, NponopuHoNaiLiLl KBagpatam Auaverpos. OGoanawan weped X

HCKOMOE KOJMuecTBO oandisl, umees:
X B2 812
rT.E=(?) , x=6,5 (?) ~ 16,6 xz.

Mpusep 2. Koncepsnan Ganxa nucoroll B 11 cae i nonepeuniton
p 8 cu mmeitaet 0,5 k2 Komceppop. Kakosw paivepnl fankn Tex e
xoucepson (opma Gaukn—ta me), evewaowelt | k2 Korcepsos?

OGoanauan uwepes hi sucoTy M uepes d nonepeumuk (IHaMeTp ocuo:

rauns) sToil GoNKN, HMecM (%)J=ﬁ=2. OTKYZAA
h=111/7 =14 ca,
Touno Tak e d=8 }/ 5~ 10 ca.

§ 19. OGremu 1 nosepxnocTn Tea

Odoanavenna; V—obnem, S— naouags ot i Stox—
nopepxioeTh; P—nNoaHan nosepxuocth; fi—Bucora; @, b, c—n3mepenia
npAMOYTOALHOTO napasieienincaa; A —anodiema npasiiabioil nupamnin
1 npapiabHON yeeueunoi nupamigiu; [ —olpasyiowan Konyca; p—nepi-
MeTp M CKPYIHOCTL OCHOBAUNS, r— pajiyc ocnopanis; d —uamerp
ociopamnn; R—paanyc wapa; D —anaserp wapa,

[pusna, NpAMast i NAKI0NNAN; napatieaenuned;

V=38h.

IMpavas NpH3MA:
Sﬂon =ph.

[Mapaanenenines npasoyronsusil:
V=abc; P=2(ab-+be-+ac).
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Ky6:
V=al, P=@ad.
Hupayuda, npapiabian W HenpasuAbHan:
1
V= 51 Sh.
[upamnaa npasuasuan:
Sgox= % pA.
Yeeuennan nupamifa, NpasuAbHA # HENpPABHALHAR:
1 -
V== (Si+ V 5:5:+Sa) .
Yceuennan nipamiga npasnabias:
sﬂnu=_;' (Pt pa) A
Luaundp xpyrovoii (npsamoil 1 HAKAOHHGIT):
V=Sh=nrth=— nd*h.

Linanuap xpyramii:
Sgox=2arh =ndh.

Kowye wpyrosoii (xpyrasit u naknomnsii):
1 1.0 e (R

V==Sh =3 arth= 5 nd?h.

Kouye xpyrawii:
Seox=ny-pl=nrl = ndl.
Yeeuwennuit xonye kpyrovoit (kpyramii u naxaoHuui):
V= —:]‘- Al (e rrat-ri) = l—l_-, b (di 4 dydy+d).

Yeewenuuil Kouyc kpyrastit:

Sgox =" (r14-ra)l =%n(d1+d!”‘
Uiap:
Ve _“_,_ nga=.['l_;|£)3; P=daR*=naD".
MToayuapre:
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Mlaposod cezmenm:
Vit (R— ) =T (12439
Sgox=2Rh=mn(r*+h%), P=m(2r24h%).
Waposoid caod:
V=g (i) B, Seo= 2R
Hiaposoi cexmop:
v -=—§- aRH’

(A’ —puicoTa cermenTa, copeprauleroch B cektope).
Moawi wap:
V =4 (RI—RY =3 (O} —DY; _

P=4n (R} +R3) == (D} +D3)

(Ry 1l Ry—panuycsl BHewmedl U buyTpeHied [UapoBsx nopepxuocteli]e
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§ 1. Mpeamer Tpuronomerpin

Ciono eTpuronoMeTpHsY HCKYCCTHRNHO COCTACHO 13 FPEUECKIX CA0D:
STPRFONONS — TPEYTONBHIK M €MCTPE3NCH — I3MEpPeHHe (COOTBETCTBY IO
PYcoiiy Tepviion Guao OW sTpeyroabrikomepues). Ocnopnas 3ajava
TPUTOHOMETPII  COCTONT B PEUEHNN MpPeyeolsHitkos, T. e, B BuIMHCACHH
HCHIBCCTHWX BEAHMMH  TPEYTOALHMKA NO JaNHLIM 3HAMEHNAM APYTHX €ro
BeAtun, Tak, B TPUrONOMETPUN pelaloT 3aauy O BEEHCAEHHN YTA0D
TPEYTOALHNKA 1O AaHNBM €ro CTOpoNaM, 3anauy O BLIMHCACHIH mlxl’“
TPEYTOALMIKA— N0 nJjomagn u asym yraam u 1. A Tak Kag noGyo
PLMNCANTEALHYIO 33134y TEOMCTPUI MOMHO CBECTH K PCLICHHIO TPEYrodh-
VHIKOD, TO TRHFONOMETPHA OXBATWBACT CBONMIL NPHMEHEHIAMI BCIO 1Ad-
JUIMETPHIO 1 CTEPEOMETPING M WIMPOKD NpIMEHSeTCs BO Beex OTaeaax
LCTCCTOORHAMIE 1 TeXHIKI.

Yuenne o pewenun cepiiecionx Tpeyroapimkos (1V,B,11) naset-
naeTes cepuseckori mpuzonosmempuen; B NPOTHBONOAOKNOCTE STOMY yHe-
e O pewenitt ofLMILX TPEYTONLHNKOD HAILBAIOT MAOCKOH i nmpA-
MoAUHeRNOR mpu2onosempued,

Y PIEL NPONSBOALHOTD TPEYTOABINKA HEAb3s CBA3ATH HenocpeAcTHenlie
€ ero CTopolaMit ¢ nomouluio aareGpanuecknx  cootiowennii. [Tostomy
TPUICHOMETDIA BBOART B PACCMOTPEHNE, KPOME caMiX YIJos, elite TaK
ISKBACMLIC TPHTOHOMETPHYECKIE Bealwiiel (U8 nepeueib W onpejese-
nia em. V.5). Srn semiunnw YHE MOMHO COA3ATL CO CTOPOHAMN TpE-
YIOAbnmKA npoctuisn aareGpaiteckumi coornowennavi. C gpyroit €ro-
PO, 10 AAHHOMY YEAY MOMHO BWYHCANTSL COOTBETCTBYIOWCE ANANENne
TpHronoMeTpiteckoll peanunnu, W oGpario. IMpaspa, sru BeiCASHIA
TPEOYIOT AANTEALHEIX 1 YTOMHTEALWLIX pacueros, wo yTa paGora npoje-
MGl a3 waBcerfa uosaxpenaena n Tatai

Suavenne gancoi TPHTOHOMCTPHUCCKON Be YNNG NENENNCTCH ¢ HaMe-
HEHNCN YEAG, KOTOPOMY OHa COOTRETCTBYET; APYFUMII CAOBAMM, TPHTONHO-
METpHiCcKan veandiig ecth dyukuna vraa (V1,2). Orcioga nansenosa-
HHE MPUROHOMEMPUNECRIE (BYyHKeie.

Meany pasanyueIM TPHEOHONETPINCCKING (YHKIAMI CYUIECTBYIOT
Bamubie aasicnmoctit. Henoasaosanne nx nodsosser cokpamiats i ofiier-
YaTh BLIMNCIEHIA,

HlacT TpUrONOMETpIN, NOCBANLCHNAN W3YuEHMO STHX COOTHOIEH,
HAIMBACTER  pONUONEMPucd, T. e, syraoMepHens (sromiay— NO-rpetecki
ayroas).
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§ 2. Hcropuseckne coEieHNA O PAIBHTHH TPHTOHOMETPHE

MorpeGiioeTs B peweHul TPEYTOALHIKOB pabIue BCEro BOIHIKJAD
B ACTPOHOMIM, I B TeYCHUN J0JArOro BPeMeHH TPHIOHOMETPHA pajBilba-
JAck W H3YMAAACh KAK OfMK HI PA3NCA08 ACTPOHOMMIL

Hacionsko napectso, cnocofel pellesins TPEyroALHIKOD (chepuieckix)
nnepasie Guin nucsMenno Wanomens rpedeckns acrponovoy [unnapxos
o cepenine 2 meka go n. 3. 1). Haubuicwnum JOCTIGKEHUAME rPevecKan
TpIroHOMeTpitA ofn2ana actponomy [Mronemein (2 pex n. 3.), coagatenio
TeoueHTpiNeckoll cictemu Mipa, rocnogcreosaswedi fo Konepinka.

Ipeveckie acTpoHOMH He 3HAM CHHYCOB, KOCHHYCOB M TaHreHcon.
Buecro Tabami STHX BEANYHH OHN ynoTpeGARAM TaGAHUL, Mo3BOJAMBLIE
OTHCKNBATE XOPAY OKpY#HOCTH Nno crarmpaemodi gyre. dyrn uasmepmancs
B IPALYCAX N MUHYTAX; XOPAB! TO#E HIMEPSIHCH rpajgycasi (ogun rpa-
AYC COCTABAAA LIECTHAGCATYID 4acTh paguyca), MIHYTAME Il CeRyHZaMit.

WECTHAECATEPHYHOE NOAPA3RENEHIE TPeRH JAHMCTBOBIAH Y BaBHIO-

uan {em. 11,7) g
TaGnuuel, coctasaennse [Mroseween, cojepikann Xopaiw Boex ayr
“

yepes Kamisle v%- %), buluncAeHHble ¢ TOMHOCTLIO 10 ceryHasl. C noouibio

HHTEPMOARALIN N0 HEM Momno Ouno wailrin ¢ Toil me 2L
ToYHOCTLIO XOpAy AoGoil ayrit. (dan oGmervenns ne- 1
reprongmint  [Troneseii gaer nonpaskn wa 1°.) Tlpi
pupeaenm TaGany TTronemeii onupanca Ha oTKphL- A
TYIO HM TEOpEMY 0 IHATOHHARX BAHCAHHOID YeTHIpEX-
yronssurka (1V, 5, 19). 4
SuuunTeasHol  BHICOTLL JOCTHTAA TPHIOHOMETPHA
oy unauiicKix cPENHEBEKODLIX acTPOHOMOB. Kax n
rpekin, MHANILL  3AUMCTOOBANN  BABNAOHCKOE Tpa-
averoe navepenne ayr.  Ho nnawiium pacesarpi- Puc. 216
Bas e XOpALl AYT, @ JMIHIN CHEYCOB I KOCHHYCOD = =
(r. e. e PM u OP nam qyrn AM na puc. 216).
Kpoye TOro, paccuarpubajiacs miins PA, noayunsiwan noigkee p Ep-
pone iasnauie €CiHyC-Bepaycs.
3a epmuuuy nauepenng otpeaxos MP, OP, PA npwmmyanacy gyro-
past sunyta. Tak, amumn ensyca ayrw AB=90° cctn OB —paguye
okpysknocti; avra AL, papian  pagmyey, COASpHNT (0KpYrACcHHO)
5718’ = 3438". Ilostony chinyc ayrn 90° cunranca papuny 3438°,
Jlonreawne A0 Hac nninickne Taliannsl CHHYCOR (Apesneiiwan coctas.
nena B 4—5 DBCKE M. 3.) ue CTOAL TONHG, KK ATOASMECH; 0NNl cocTam.

AciE teped 3745 (-r. e. wepes E]T WiCTL AYTH KBajpanTa |,

Mansuefice pPasniTie TPHCOHOMETPHA Noayunaa o 9—I14 megax
p Tpyaax apaGosauunux astopos. B 10 peke Garaaackii yuensi Myxau-
aen N3 Bypsana, napectinii mox mwenesm AGy-mw-Bada, npucoemmima
K JUCHIAM CHHYCOD Il KOCHHYCOB JMINN TAHFEHCON, KOTANTeucos, cexan-
con n kocexaucos, On 1A i Te aie_orpefeseiisn, KOTopwe noetiajor-
cn B nawnx yueGiikax. AGy-ae-Bada  yerawommn tame ocuonmwe

1) Counmerie CINNApKa jie foutno Ao wac,
a,

#) Ecall B3ATH LENT] ¥
sofl A}J‘"Eh 1o xopan OyacT yasoenuof

[rozeses PABIOSHALIA (ATHINIION TaOAUE anauenull cunyca wepes e

13 NONOUHIY PACCMAT PR Bne.
el enmyca sToro yraa. INostouy ‘:n':ﬂnﬁ_.
[]
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COOTHOWEHMS MENY STHMH aunuamy (coorserctayioune dopmyaam V,14).
B paGotax suamennToro mycyasmanckoro yuesoro Hacnp sa-Huna na Tyca
(1201—1274) TpurowoMeTpHA  cTaJa CaMOCTOATEAbHOR Hayumoil Amc-
unnanoit. Hacup sp-Jlun  CHCTEMATMNECKH DPAaccCMATPHBad Bee CAySaH
PEIEHNA NAOCKHX M ofepHYecKHX TPEVTOJLHHKOB M YKA3aJ PAL HOBHIX
cnocofon pewenns.

B 12 pexe Gua nepemezen c apafekoro s3kiKa HA AATHHCKHIE PAj
SCTPOHOMIMECKHX PaBoT, W Mo HuM Enepeble epponeiiubl ne Mnch
¢ Tpuronametpiedi 7). OLNAKO €O MHOTHMH ACCTHMEHHAMI apaGossnuioi
naykn epponeiillaM He YAanoch NO3HaKOMWTbCH cBoempemenno. B wact-
HOCTH, 1M OCTajach new3pecthofl paGora Hacup sa-Muta. Bupaowuics
vemeuxuit actponom 15 meka Pernowontan (1436—1476) uepes 200 Jet
nocne Hacup sn-Iluna 3anoso OTRPHA €ro TEOPEMBL.

Pernosontan coctasun ofumpnipe Tabanue cunycon (vepes | Munyty
€ TouHOCTLIO A0 ceanmofi awavaueli undppu). On BriepBre OTCTYNHMA OT
WECTHACCATEPUYNOTO JENeNHA Pagnyca I 38 eANHMLY HIMEPeHHS JMHWN
CHHYCA MPUNAA OANY AECATHMHJAZNONNYIO uacTh paguyca. Taxmm oGpasom,
CHUYCH BHIPAAAANCE UEABIMH YHCAAMH (2 Ne WHCTHASCATEPHYHEMIL APO-
Gamn), Jlo pEeAenns MCCATHYHLIX Apobeli ocTapaicd TOABKO OLHN LIAT.
Ho on notpeGopan Goaee 100 aer (cm. 11,31).

3a rabanuamn PernomonTana nocneiopan P Apyrux, euie Gosee
nonpobutx. Jipyr Konepnuxa Perukye (1514—1576) Bmecte © HECKOAL:
KuMH momolinukamn B tesenne 30 aer paforan maa TaGaniamy, 3aKoi-
MennMI 1owananneni B 1596 r. ero yuwennkom Orto. Yraw mwan vepes
10°, a pagnyc geamacs na 1000000000 000 000 vacTeil, Tak UT0 CHUYCH
umean 15 sepinix wngp!

Bykseriitie ofoanavenns (b anreGpe onn nospnanck B Konue 16 pexa)
YTBCPAWANCE B TpUroHOMETpHM Jnwb B cepepune 18 Bexa Gaaropapd
pycckomy akagemnky itaepy (1707—1783). Fror seauknil MATCMATIK
NPHASA BCll  TPUTOHOMETPUM ee COBpPEMENHLT DA, Beanuunu  sin X,
COSX I T. A. o paccmatpisdn Kax (pywkumn (V1,2) unena x— pajuan-
HOPl MepLl cooTeETCTRYIOMErD Yraa. Diinep paBan uncay X BCEBOIMOMHLIE
SHANCHNA: MONOMNTEALHBE, OTPULATEALNLIE W Jlaie KOMNJAeKCHLIE. On
BEes W obpatisie TPHFOHOMETPHYECKIE pynxunn (V,24).

§ 3. Paanaunoe namepenne yraon

Hapsaay ¢ rpapyenoii’ mepoit yraon (V1,5,5) B Tpuronomerpun ynor-
pebanercs n Apyran Mepa, nasmpaemas poduaxuod. B well sa egnminy
HSMEPEHUA nNpUNNMaeTcs ocmpuii yeoa (MON na pue. 217), nod xomo-
Py eudka us yewmpa oxpymcnocmu ee ayra MN, pasnas  pamycy
(MN=0M). Taxoit yron waswpaetcs paduawos. Beanunua storo yraa

1} B svo npemn nosmnacn aatuiernfl TEPMIN «CHIYCS, 4TO DIUANALT NASYXAs
HAN ekapsais. 310 Nepenoa spabekoro caoba samelfe, IMEIONErD TO e SHANTHEE.
Kak nosmmacs s71ov apaGckuil Tepsin, NeMsReCTHO, Heloropse nomaraor, NT0 ol
Npoiacien o HMANACKOTO (CANCKPHTHORD) CIORD «MHaD I KuRas (NEPROE ARaue-

::;:;:’;"-"'"“: bt f“*jrﬂl'llll—xuer Ho cunye » smanfickofl Tepuunoacrin nue-
' i HHas, T. e,

Y XapLa.

@HHE SKOCHNYCY MORAWMAOCE TOJMLKO B Bawane |7 Bexa KoW COMPOIILCHIE
nanmenonsnnn complement! sinus (cinye Aonioanennn), YNoaMBAKIErD, ¥T0 KOE
Hyc A ecTh cHnyc yrna, jonosnswougere yrod A go 90%. Hansmenopamis sranrecs o

SCCHAHC (B NEPEBOAC € JATHNCKOTO O3NANAIOULNE «KaCATEALNAN® M SCCKYNLARZ |
woeaenst w1583 r. nemeusns yyenuy ®nukom,
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HE 3aDUCHT OT PeaMyca okpysmoctw u ot nonowenns ayrw MN na
okpysenocTH, TaK Kak NOJYOKDYHHOCTb BHAHA 13 UenTpa nog yraom 180
a AMNA ee PaBHA A PajHycaM, TO pAMAN B L Pa3 MeHbie, ueM yroA

B 180% 1. e. oamm pamuan pasen —— 'paaycos:

1 panuan =222 ~ 57°,2058 ~ 57°17°45".

I

OGpaTio, OXiiH IPAjyc pasen —or paauana.

19 % paguana = 0,017453 pagnana.

l'=ﬁ.— paanana = 0,000291 paguana.

: "= Isn-:.'lu g basuana = 0,000005 paguaita.
Paduannoi mepoii nioGord yraa (AOB ua puc. 218) amanerca oTiio-
wenne storo yraa k paguany (MON wa puc. 218); wo oruoueune

Pue. 217, Puc. 218,

£ A0B: £ MON pavno orwowenmo ayr AB:AN, T. e omnowenmo
ayrn AB k paguycy.

Taicus 06pason, paduannan wepa aofozo yera AOB ecms onwote:
nue st dyen AB, onucannod npoiussoaowbisi paduyeost uz gexmpa. O
W JALMONCIHOL Mexcdy emoponasu yaga, k& paduycy OA smoi dyair.

BEACHNE pagmamiol mepw v, 7

TJa NO3BOARET NPUAATE MHOCHM M

saM Gonee npocroit piy Y, pul Y _ pug topuy-
_—_——

) Ba suorix yueGunsa

X TRHCONOMETPME  YCILACHND MORHEPRINACTCR , WT0 np

2':;“::‘%';}1:’)‘;9‘-‘5"" yraon nu.nEwuun yr5|a 1|:l{|c]l)|t'|’¢ﬂ ot nIJ| PR

mepermit nnmms“:“ TP STOM npoTHnonocTABANie PAAHANNOTO 1t TPALYCHOMD i3-

masepReTen  eduny C‘:}Hnru ocuonaina,. M » pagransofl u o rpagycuoll cecTese yroa

el yeaa. To, wrto nansenomarke n GANOM caydOe (A4 rpagyea)

NPacTANARET
xﬂmn |n:m|.“' B APYTOM (A4 pagnana) nonpasyMensercs, ue WIPACT POBUO Wite

BrnncToenul paa
B TOM, TO |I:n||a|m.'|?| u‘:‘“n -
N0 HE JABUCHT OF WO
or sroro subopa; Goae,

HYTi, omcannol ny

€71 BLILIEYIOMANYTOr0 YTBCAASHNR 3aK0useTeA
P8 Yraa, pepamanch omNOmEREEA ARYX AANN, cOnepiien-
DA AU gnunw. Ho o rpagyciias Mepa yraa ie sanuciur
© TOTO, OHA TOMe ecTi oTioweide ABYR ATHE, MMEHIO, AL

yria il stesidy ero CTOpOHIMH, K m

HACTH RYCH ORPYRHOCTH oro J
wenns Toll e ayru K pe Pmiu;:; Pagayca, 3710 OTUOWENHE HHYEM NC XYHE OTAQ
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Tloneano 3amOMHNTL CAGAYIOWYIO CPABHUTENLHYIO TaGauuy rpanychol
1 paguaniofi Mep HEKOTOPHX HaCTO BCTPEMAIDULMXCH YTJADB:

Vras p rpanycax ‘ 360° 180% o0* Go* 45° 30=

Yrau B pagnanax i a

= E

Lo
3

|4
m!ﬂ

§ 4. Tlepenon rpapycuoii meps B paguannyio u ofpatHo

1. Ymobw natimu paduawwyo vepy raxoeo-nuGyds yeaa no danxod

epadycrod ezo mepe, Hyxcwo (cm. V,3) yunoxume wucao epadycos M@
b

7o =~ 0017453, uucao munym wa W.‘-so ~0,000291, a wucao cexysd Ha

T80- 6060 w_,[',u,m = 0,000005 u waddennue npoussedenua cA0MUMb.

Mpumep 1. Haltw papmannyio mepy yraa 12°30° ¢ TouHOCTLIO
20 METBEPTOrO JECATHUHOO 3iaKa.

Pewenne, Yumuomaenm 12 na -l'%], yuuTHBAA 0 naTHil  fecH-

THUHGI  SHAK MUOWMTEAR (18K Kak npu ymuosenun na 12 aGeoaloTHAn
I]DEP;E]QHOC‘H: Bospactaer npumepuo & 10 pas, cp. 11,40); 12.0,01745 =
= 0,2004.

a P .
Yunomaem 30 na T80 .60 + YUNTBIBAA Il INECTOH 3HAK MHOANTENN

30-0,000291 = 0,0087. Haxomin 12°30' = 0,2004 -0, 0087 = 0,2181.
Man obaersenns wuncaennii caymur TaGanua 1,8, nomemenas ua
crp, 46 n gaowas Tounocry no HETREPTOrO fecATHunoro swaka. B nepoom

ce croabie (erpagyces’ B ungpe 12 paxogum 0,2094; B npei-
nucugmtum cToAGUe (¢ nporins wipr 30 naxoaus 0,0087,
Annch:

94 maguana)

Npumep 2. 21740 -
C nomolilbio 1

o N o

2. YmoGut waiin 10 mepy yeia no danwoil e2o paduannoll

Mepe, Hyzewo (em. V, ump ucio paduanos Ha %z 57296,
T. e. Ma 57°17'45" (cc.uJ.

Aebyeres Townoers a0 0.5' n yl-'ﬂu'l cun‘yp;xuf
e Gonee 2 panMaloR, TO MUOMITEIL MOKHO okpyrauts ao 57°307, Tak
Kak norpewnocts & 0,004 rpaayea cocrapasier okodo seTnepTin MumyThl). ]

Ipumep 3. Hafitn ¢ Tonoetsio Ao 1" rpagyciylo mepy yraa, co-
Aepaauiero 1,360 paanana.

Pewenne. 1,360-57°,30=77%93 =77°56',



§ 5. TPUTOHOMETPHYECKHE OYHKLHH OCTPOrO VLA 271

Ilas ofnerdenna BuMpcAer-il caymuT Tabanma 1,9, momeutensan Ha
crp. 47, Ilo mefl naxomum:
~ 1 pagian=57°18

0,3 patana=1711"
0,060 » = 3%6'

7756 1)

Mpuwmep 4. Halln rpapycnyo mepy yraa, cojepikatiero 6,185
papuana. C noMouslo TaGAMILI HAXORAHM:

6 pannanos = 343°46°
0,4 pagnana = 22°55'
0,08 » = 435
0,005 » = PIT

371°33' (npefenshan norpeimiocTs 2')

§ 5. Tpuronomerpuyeckie QynKuun ocTporo yraa

Pewesine BCAKHX TPeYFOALHMKOB B KOHEWHOM CYeTé CBOTUTCA K pe-
LWEHN0 NPAMOYTOJLILIX TPeyroALMNKOB. B NpAMOYToALHOM e TPeyroib-
uuke ABC otHowenue ABYX ero CTOpoH, HanpuMep B
KaTeTa @ K THOOTelY3e ¢, DCCUEAO 3aBHCHT OT BeildiHL
OANOrO 13 OCTPLIX yrios, wanpuumep A (puc. 219). Or-
HOWEHNA PA3ININHLIX Nap CTOPON NPAMOYTOABHOTO Tpe= P

YIOJLHUKS W HAILIDAOTCH MIPUAOMOMEMPIUNECKIMIL DYHK= i
yuAau ero octporo yraa. Io omsowewmo x yray A st

(pyHRUMN NOAYHAOT  eaeayioume Haseaumm u oGodid- c
e 7 L

1) Cunye: sin A=-’;. (otnowenne npomusoexaue-  Pue. 219,
20 Kamema K aunomenyse).

2) Kocunye: cos A =-é'. (omiowenie nputexaeo Kamema K auno-
menyse).

8) Tanzenc: lg A== (omnowenie npomusOIERAI{ERD Kamema K npi-
Aecaiyeny).

4) Komanzenc; “EA=-% (OTHOUTOHNE ApUASKANED Kamema K Apo-
mudoexaeny).

5) Cexang: sec A= -E- (oTHowenne aunomenydn K ApUAEKQUENY Ka-
memy). :
6) Kocexane: cosec 4 =

wesy Kamemy),
[lo omiowenmo x yray
& A) naapannn coorsercrneyy

c . s
o (oTHOWeNNE 2HNOMENYIN K NPOIHAaIEH

n (‘;ﬂﬂﬂ}l]lllrcﬂh}lﬂn)‘l }'r-"}’ no oTHOLWEHHD

0 MeHmIoTeN:
sinB.—_--g ' COSB___'_ch'; th=—:-;
l‘.tEBx-:—; SECH:%: L‘OSI!CB:-i'-
oM, ﬂ{;‘;‘f““"”“"‘-‘ B 1' npoucrenaer or wakomaeMna norpewsocTell caaraemux;
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Jlns HeKoTOPHX YIAIOB MOMHO 3anHCaTh TOYHLE BEIPAMEHHA HX 1p;1-
ronoMeTpuuecikix Bemtunn. Bawuefimie cayuan aans mipke B taGauue ).

Sra Talanma umeerT Golee TeOPeTHYECKOe, WM TPAKTIHECKOE SHANC-
HHe, TAK KaK CONEPIKNT HeWipiexaeMule Touwno kopui. [las Goaswnnerea
ME YrioB Jake i ¢ NOMONBI0 KOpHeil HeJb3f 3amicarb TOMHEE “HEAO-
BHE SHANEHIA TpHroHoMeTpHuecknx gynxuuii. Ho npuGminenibie nx sHa-
UEHIS MOJKNO BHMHCANTS ¢ moGoit Jeaaemoil crenenuio Tounoeti (en. V, 26).
Bruncaenns su tpebyior Gombuwoii aarparet Tpyma. [lostomy omn npo-
AeAannl A3 MABCErja, W PeayabTaTHl chefent B TaGmime. TaGmuuu ci-
HYCOB 1 KOCHHYCOB (MeTHpexaHauHbie) nomeulens Ha c'r7p 34—37 (1.6},
TaGANLE TAHFEHCOB M KoTawrencoB—Ha cTp. 38—45 (1,7).

an=

A sin A cos A g A ctg A sec A cosee A
oe l o 1 0 = 1 @

1 ¥3a

T

45¢

P =—
o
-
wl

N

o
'?lllu.r?_ﬁ
\.
l

=

l
|
|
a

§ 6. Oruickanne Tpuromomerpusicckoit dynkuny no yray )

a) Cunye n xocunye B taGanue 1,6 (crp. 34 —37) panu cn-
nycu Beex yraos or 0° po 90° wepes 1° ¢ TOMHOCTLIO A0 YETBEpPTOTO SHAKH.
Tak xak cumyc yraa pasei Kocunycy jonoamnteasnoro yraa (V,5), 10
no ‘Ni"l e TaGanme Mowmno ualTi Kocumycs Beex yrios ot 90° a0
uepes 17,

Mpn oTHCKamUN CHHYCA MICAO TPAAYCOD  NPOMNTHIBAETCA B 46604
cToabie «yroas, a okpyraensoe wicao sunyr (0°, 10°, 207, 307, 40°, 60°) —
ceepixy (06 STOM HANOMWHACT HARMICH «CHHYCHY 1 @ J TaGanueit); npu oTH-

Y} Yraw 0% p 90%, cTporo romopA, Ne MOPYT NXOMNTE W MpAMOYTOALME Tpes

YrOALMNK B KAYECTRE ero ocTpMX  yraon. OANOKO NPW pacuispe) IEOUATIN TPUrG-
noMerpudee ko dyukaun  ieM. e

P " 1T
HECKIX YKL W AAR 5TUX yrnos. C Apyrofl cTOpPONE, BN 13 SETPHEY YEAON Tpe-
YrOABHUKS MORET CHOAL Yroaio npnbanantecn K 90°, apyroil Gyaer Toran npuban-
HATECH K NYAI0; TOTAN COOTHETCT OyRy¥
NPAGAHKITRCR W SUANSUIRM, YRAIGHHLM B T
n s1ofl

TP ne
abanue.

L « BCTpe » YRA3uBaeT Ha 7O, wr0 slconmTiioe
SRATEHNE RINNON BEAMMINE  HeOTPANIYENTo ROIPACTRET, HKOFAA Yroa npebanmaeTen
K TOMY 3HAYERNID, KOTOPOC YKAIAHO B Talmiue. 3710 1| HMEKOT B BUT

dye. KOTAS TR0
PAT, MTO BEAMMHNE <papiACTCn  GeCKONCUNoCT? nAn «olpaniaeTes 0 OCCHONEY NOCTES
fep. 11,23 n V1, 12)

41 CAM RAA YIAA JANE CTO PAANSNNAR  MEPA, TO NEPERORIM ef D FPAAYCNYID
fen. V.4).
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CHAHHN KOCHHYCA YHCHAO TPALYCOB MPOYNTHBAETCA B 1pagoll cToafie eyrons,
4 OKPYTJEHHOE MHCAO MUHYT—cHusy (00 STOM HAMOMINAeT HaANHCh fKO-
ciHych» no A TaGaunueit). Ha nepeceveninn cooTeeTcTByIOWEN CTPORH H
cToAGIA HAXOAMM oOcHOBHON peayabrar. Ha menocraiouiee wneao MHHYT
{or 1 o 9) nenmetcs nonpapka. Oma Gepetca B pasgene enoNpaBkid B
Toil e cTpoxe, rAe DIAT OCHOBHOM pedyawrar. Ecam nueren cunye, 10
nonpagka npubasASemMcs K OCHOBHOMY Pe3yaLTaTy; ecail iKe Hilercd Ko-
CHHYEC, TO MONPABKA ABNUMAENCH W3 OCHOBHOTO PE3yqbTATA (TaKk Kak npi
YEeAWUelnH yraa CHHYC YBEAHWHBAeTcd, 4 KOCHHYC yMeHbuaeTcs).

Npumep 1. Haiitu sin §3°40°,

B aecom cronGue Gepem 53° a B sepxwed cpoke Cepem 40°. Ha ne-
peceuennn naxomum 0,8056. ITonpaskn we TpeGyetcs:

sin 53°40° = 0,8056.

Npumep 2. Haiitn cos 63°10°,
B npaeos crontue Gepem 63°, a B muacwed crpoxe Gepem 107, Ha ne-
pecenennn naxoaum 0,4514, Tlonpasku ne.Tpelyerca:

cos 63°10° =0,4514.

Npumep 3. Haiitn sin 62°24.

B .sesom cronGue Gepem 62, B sepxieii crpoke—20°. Ha nepeceveiii
Haxoaum ocnobuoit pesyastar 0,8857. B Toil ke cTpoke pasgeda sno-
npaski» (ctonfeu 4°) HaXoanm uncao 5 (r. e. 0,0000), [MpuGasana cro

K OCHODHOMY pesyawrary, moaysaes 0,8862.
3anucs:

sin 62920 — 0,8857
+4' 45

sin 62°24" =0,8862

IIpumep 4. Haittn cos 42°16',

B npason crontue Gepes 42, s mummel crpoxe—10'. Ha nepeceue-
MU naxoans ockonnoil peayastar 0,7412, B toil e crpoke B pasjeie
snonpaskiy (cronben 6°) naxopgum wieno 12, Buuiutas ero W3 0CHOBHOrO
peayawtata, nonyuaes 0,7400,

3amice:

cos 42°10° =0,7412
+6 —12

©os 42°16' = 10,7400 J

6) Tanrenc n xotauwraenc. B tabame 1,7 (crp. 38—45) nanu
Tanrencu Beex yraoms or 0° o 90° wepes 1’ ¢ TouMOCTBIO IO YETBEpTOil
suanameli undpu. B npesenax or 0° go 76° Tabania ycTpoera TaK e,
kak Tabmiua cunycos. B npoMeRyTRe Memay 76° m 90° (rae Tamreuc
MSMEHACTCR ONeHb HEPAaBNOMEPHO) pajfesia enoNpapkuy HET, HO 3370 CaMa
TaGama Goace noapoGia.

! Tak kak Taurenc yraa PABEH KoTaHreHcy AONOJAHHTENBHOrO YTaa
(V,5), T0 no Toil %e Tabmuue Noio wajitn KoTANTeNCH BCEX YRAOR 0T
90° no 0° uepes 1'. Tlpu pastickanmi Tanrenca swadenne yria MpouiTH-
BACTCH TAK K€, KAK PN otuckannn cinyca no taGanue |,6 (o, nynsr a);
Npi OTEICKAHHN KOTANreHca —KaK npi oTkCKanmil KoCHITyca.
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Mpumep 1. Hailltn tg 82°18",

B aeson cronGue «yroms Gepew 82°10°, b eepxned crpoke —8'. Ha
TIePECEHCHII HAXOANM Pe3yALTaT

tg 82718’ =17,396.
Npusmep 2. Hafirn ctg 12°35°. ey
B npasox cronGue erpanyews Gepem 12930, » wuacnerd crpoxe —5'

Haxogum:
chg 12235’ = 4,480.
Mpusmep 3. Haitru ctg 58°36°. v
B npasos cronfue eyrons Gepem 58°, n mmueil crpoxe —30°, Ha ne-

pecenermn naxopnsm 0,6128. B toft e crpoke B pasjene nonpapkuns

(cronbeu 6, cunay) naxopus wieno 24. Bumutan ero ns 0,6128, noay-
uaes 0,6104.

3anuent :
ctg 58°30" =0,6128
+ 6 —24

clg 58°36" = 0,6104

Npumep 4. Haittu tg 48%43°,
Haxopgum:
tz 48°40' = 1,1369
3 90
Tg 48743’ =1,1380

§ 7. Ovuckanne yraa no ero TPHTOHOMETpHuECKOl (yHKWIN

¥ron mo nauHoMy ero cumycy WA KOCHHYCY OTHICKHBAETCAl € Mo-
MoWbw TaGauue 1,6 (crp. 34—37); no Tamresmcy MAN  KOTAMreHcy —
€ noMolbio raanuwm 1,7 (ctp. 38—45). IlpoGeran rnazamm ojun M3
croafuos (nanpumep, croaGei, nomevenneit ceepxy 07), naiinest anGo
nymnoe nay smauenwe, anbo Guukalimee w wemy, B nepsom cayuae ne-
NOCPEACTBEHHD NPOMITEIBAEM DEXNMIHY HCKOMOTO ¥raa (NoAb3yach JAenbi
CTOAGUOM TPAAYCoB W BepxHel CTPOKOM MUNYT, KOTAX HMEEM Ae10 ¢ i+
IYCOM J1 TaurencoM, naw npassist croaduom  winxiell cTpokoil, Korad
HMEeM €70 C KOCHHYCOM WM KOTaurencos; cp. npeasuiyuuil naparpadp).
Bo sropou enywae cmorpus, mer au nenoganexky Goaee GANIKOFO 3uate-
s, Ecan ecTs, To 38 nero Taxust e 06pazoM npoUuTHBACM BEANMINY
Yraa, ecin Her—coxpansem npexie  wmafjennoe 3awauenme. Hakowed,
KOF/la B 3TOM €CTb HYMiAa, YWNThIBAeM nonpasky. Ilpn sToM HYIKHO MOM-
HiiTh, 4TO BO3PACTAHINO CHNYCA I TAHICHCA COOTBETCTBYET NOJOHHTEILHAN
NONpANKA, @ BO3PACTAMMIO KOCHMVEA W KOTAHrenca—orpuuatensbHasn ).

Mpumep I]J Haitrin ocrpuiit yroa a, ecan cos e =0,7173.

MpoGerain raasasu croafen Taamus 1,6, noveuwennwii cnepxy 0,
uaxogum anavenne 0,7193, Gauawoe x pannomy. Henopanexy or nero na-
xopus anavenne 0,7173, cosnagawmee ¢ gannsy. [TpounTubas rpaaycst
B npapoy croabiue, a MuuyTe B nwacneil crpoke, maxomms o= 44°10".

[Mpumep 2. Hailtn octpmil yroa @, ecan cosc=0,2643.

B taGmme 1,6 6mnkaiiwee anavenne ects 0,264, Ouno orminaercs
or ganuore Ha 0,000, a B pasgene «nonpapxi» HauMenbilee HHCAO ecTh 3

1) Ecan uymno, mafliensan rpagycuan Mepa yraa Momer OWTh nepenegena
B paguannyio (cs. V,4).
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{emy coorperersyer monpanka p 1%). Tlostosy nonpanka e yunTEBACTCA.
[onnayscs npasuiv crobuoM rPpaiycos i HuMHel CTPOKOR MUBYT, Ha-
oM co==T74°40".

Mpumep 3. Haiitu octpuil yroa o, ecat coso.=0,7458.

Bawsaitueny Tadauunony snavennio0,7451 cooTsercTnyer yroad1°50'.
TlanHoe sHayenié NpeBkiuaeT TaGanunoe 1a 7 eluuil HETAEPTOrO Juakd.
B Toil e cTpOKe pasiena sTONPABKID naxoauu uncaa 6 u 8, Moxuo
B3ATH M0G0 M3 BMX W wwecms Ma yraa 41°50° monpasky 3' wau 4%
nmgaem 41°47" (¢ waGurioM) nan 41°46° (¢ nepocTaTROM).

aAmHCh:

0,7451 = cos 41750’
+7 -3

00,7458 = cos 41°47*

Tpumep 4. Haiirw ocrpuii yroa &, ecan tga=4,827.
B rtaGanue 1,7 naxonum Gaaiiwee HefOCTATOUAOE 3HAUEHNE 4,822
n Gauxaiiee naduTounoe 4,829, Tak xak sropoe GAIKE K AaHHOMY, HeM

mepsoe, To Gepem BTopoe. B mepos cronGue wiraew 78°10°, B pepxuei
erpoke 8. Haxopum ce=078°18",

§ 8. Pewewnne npamoyroasuex TPEYroabiNKOB

1. Mo amym croponam. Ecanm panwm jse CTOpOHE TPRMOYTOIBHOTO
TPEYrOJLHNEA, TO TPeTLA CTOpOHA MomeT GWTh BHUHCAEHA NO TEOpeME
Mucparopa (IV,B,10). Onpeaenenne e ocTpux yraos MponsBoITC 110
OHOIl N3 TPeX nepnuix dopmya § 5, cMoTpA no TOMY, KAkHe CTOPOHLL

aantt. Ecaw, nanpumep, aaus watets a, b, To ocrpwii yroa A ompeie-
agered mo opmyae

tg A-——'%,
a ocTpull yron B maxomuten no gopuyse B=90"— A.

1 N A
Caywait 1. Namm x =0 59 =0,697 .
¥ Cabentisnis mmz'rg:r @=0,598 & u runorenysa ¢=0,697 x

b=VE=F-V

2) Onpeaenenne yrana A;

0,6972—0,528° = 0,455 (n).

i a 0,528 o,
Sin A =" =g m 0,767,
5%, r!]l‘;;:;?;;‘;:m "4 iyeon axouin: A & 48°10° (npeacabHas TOFPEMIHOCT,
cMATPHBAR 3nay C TONIOCTLIO M0 MUMYTH HET cMuCAa, TaK KAk, pac-
CHINL @ 1 ¢ KaK npUGANEHbe uiCAd, ME HE MOMEM

PYMATSCR e 31 Tpetnio widpy wactioro - & 0,757 (11,42).
3) Onpezeaenue yraa B: b

A B=90°— A ~ 90°—40°10' = 40°50",
Avuai 2, HNawg g - ik
1) Onpeaeacine rliﬂ:rlj;::;;‘uac:_s'a BRoAse A

6= Vo= VEFLIE ~ 149 (o).
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2) Onpegenense yraa A:

a 8,3 ;
3 lgd=T=mz(},ﬁ?, A= M.

3) Onpegenenne yraa B:
B=90"—4A = 90°—34° =56

2. Mo cropone u octpomy yray. Ecan gan octpuwii yron 4, 1o 8
uaiigerca no dopmyne B=90°—4, Croponst ke Mo#HO HaiiTh no dop-
Myaas § 5, KOTOpLle MOWHO NpeACTABHTL B BUJE:

a=csind, b=ccosd, a=01gA,
b=csin B, a=ccos B, E_i:_ath.

BuGupats nymio takue dopuyas, KOTOpLIE DXOANT AAHHAR AN Yice
uaiigeiinan cropoua.

Caywai 3. Janm runoTenyaa c=79,79 & n WTI)HI-! yroa A = 6636,

1) Onpenenenne yraa B: B=90°— A = 90° —66°36" = 23°24".

2) Onpegesenne kateta a: a=c sin A =79,79.sin 66°36' =79,79 %
X0,9178 = 73,23 (u).

3) Onpezencune wxatera b: b=c cos A =79,79-0,3971 =~ 31,68 (x).

Cayuaii 4. Jlauw xaver a=12,3 & u ocrpwii yron A = 63°00".

1) Onpegenenne yraa B: B=90° —63°00 = 27°00'.

ﬁ%]ﬁ ?'}Pﬂwncmlc Katera b: b=alg B=12,3 g 27°00' =12,3.0,509=

= 0,20 (u).

3) Onpegesente runotenyas ¢; ¢ = :T:T_x = ;% = %z 13,8 ().
7 ;

§ 9. Tab Jorapiudgmon Tpiro puucckux dyHKimil

[pu pewennn npasoyroasnus EYTONLIIKOE NPUXOANTCR BECrAa
LLITONHATE yMuOmenne u gesenne. Ecan TpeGyemas crenelb TOUHOCTH
3HAUNTENBHE  (Hang P, ecan nep aeMBIE  WHCAA HETHPeX3HAMHEL),
TO STHACHICTHIS OTHIMAIOT MIOrO BPEMEHI; KPOME TOTO, GIll YTOMITEbIiL,
W TOTOMY B HUX Nerko cpenath ownGky. BHNoAnas ux ¢ NOMOULLIO A0-
TApUdMOD, MLl SKOHOMHM DPeMst W L. [pu norapudumyeckns pwtmc-
ACHNMAX BMECTO TAGAIMUL TPHTONOMETPINECKHN BEANNNN NOALIYIOTCA Tad-
AMUER X sorapiudaos, wTo aer GOALIWYIO SKOMOMING BpeMeHn (BMecTo
TOrO HTOGE! CHAYANA NCKATh Clnye yraa mo TalJanue TPHIOHOMET PHYCCKIX
BEANtIH, & 3ates norapugm storo tuiyca no adauue Norapudmop, HILYT
NpAMO Jorapupy cinyca).

B maGauue 15 (erp. 26—33) aaumw suasenns Jorapihmon ciiiyca,
KOCHHYCa, TANTEHCA 1l KOTANFEIica © TOMHOCTLIO IO YCTREPTOO JIECATHUNONO
?:}l::::o:':elq‘:;ﬁl Kasiaue 10°. Ecan yroa me npesstmaer 45° TO_Haspanne
el Eéuu Gepercn cpepxy, a seanynna yraa—caesa. Ecan yroa
=L + TO Haspanue PyNKUUN WHTACM CHUIY, & BEHUNNY yraa —
e an? :::‘ﬂl:irce 1a:6:rmue MOIEHO BLMICANTL AOTapigMbl TPHTOHONMET pHYe:
o YHKUHA o uepes 1", Cnocod swuncacnns (ox. V,10, V,11) ocrosan
14 TOM, IO M3MeHcHue %'r:m B npepenax 10" Moo cuuMTaTR MpOnNOp-
HHOHANBHBIM N3NCHeHmO 1g sin, lgtg, g cos u lgetg. Morpewmocts, npo-
NCTEKAIOWAN N3 3TOM0 AONYUICHHA, KK NpPaBiAo, He OTPAINTCA HA MeT-
BEpTOM jecATiimoM 3uake. Hexmovenne coctasamior pam lgsin u lglg
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Wb yraw, Gamakme x 0° (or 0° mo 4°), a aas lgcos n lgetg anms
;lrr.w, (]irmnaxrne K 9?" (ot 86° mo 90°); anm TaKHX yraon TOT PeHocTh
CTANOBUTCA OULYTHMOf. = =

Mosnchum 31'0 npuMepor. ¥pemmuenmio yraa ¢ 12°20° go 12730 c?o-
orsetctnyer ybempuenne lgsin ¢ 1,3206 no 1,3363, 7. e na 0.005|-
Baeoe Gonpwemy ypeantuenmo yraa c 12°20° go 12°40° ') cooreercrsyer
yeemuenne lg sin ¢ 1,3296 o 1,3410, 7. e. na 0,0114. Svo yseanvenne
BABOe GOALILE NpeBAYLEero. ; .

Hamenennn Ig sin, coorsercrayiouwe pocty yraa na 10°, ner nyxau
ELURCAATE. ORIt NoMellent B cTonGiax, oTmeveHnsix oyxsoil d#). Ta,
B croabue Ig sin nporis 12°20' wiraem 1,3296, nporis 12°30" untaen 1,3353.
Paanocts 1,3353— 1,3296 = 0,0057 npocrapaena B AesoM croaGue d Meik-
Ay 1,3296 u 1,3353 (naa kpaTkoctH sanmcaio 57).

Te sxe pasnocrn (roavko masThie co awakom MiHYS) AaOT H3MeHeH
Ig cos, cooreercryiomye pocty yraa wa 10°. Tak, Ta me uagmucs 57 aaer
Yaenptuenue 1g cos npu pocre yraa ¢ 77°30° o 77°40°.

Last lgldg u lgctg paanocTn npocTaBAeHsl B cpegies croafue, o3a-
raasnention d. ¢.%). Oni ofeaywupaior cpasy 18a croaGua, npiLIeralolLiX
X croaGuy d. c. cnpaea i caepa. Tax, pasnoern g tg 12730’ — I tg 12°20
i lgtg 77°40'— 1z tg 77°30" nweior obmee suavenue 0,061, npoctaien-
ioe B croafue d. c. memn;l‘ cootnercTayiouym crpokamit, Yneao 0,0061

o G 14
»Ea%:;ga(ﬁ: ?%:l:g?‘weme gelg npu poere yraa ¢ 12°20° o 12930° w

Yucna, npocransennue w cronbuax d n d. ¢, NHA3LIBAIOT cmalIUL-
HUMU panocmesyy.

§ 10. Otmckane norapudma TpHronoMeTpHHECKOR (hy KN

no yray 4)

Han yraom, copepma E N (0% 10", 20", 30°
40°, '50°), “Tpetyeman Piawnx kpyrace wncao mmnyr (0, 107, 207, i

. Beanduna (e vounocisio Ao 0,0001) Gepercn npaso
ua Taéanum 1,5, omnican | s s
YIJOB BLnosnsere 100l 8 npeamaymen naparpape. Jas ocra:

! NPONOPUHOHAALNLIL pacieT (ITepNOARLIR).
I ne]:az::sqfn:";: HYIKIO NOMHIT, yTo 148 sin i {g 3WaKky NONPAEOK yraa
TPHIGHOMETPHY eeK - {00k, @ A cos H
c‘L’-‘—“FG‘ﬂluoncnmn"hL P Oil  thynKLIH  ORHHAR A7
Pumep 1, Hairy | opqr
Hawnai y g cos 24713,

04 keltkiie 45°, [Tostomy Gepem cToaCer, o3araapaenisil
lllj';l: g coepxy. Tam maxogus ) g cos 2);“IOE=3.9002. Tatanunan Eg:—p
H:Ib ("11€10 B npasom crongye d) (=g cos 24510’ — Ig cos 24°20°) = 0,0006.

HAEM nonpaeky x ya 3. Ha nponopunn

naxoanm: x:0,0006=3':10"
x=0,0006-0,3 ~ 0,0002.

B3NAM yueninenn s o
K Goaee noppoGng ©, BMXOARmes 30 npegeaw 107, wrofu Be npnferats
||Dn:ln’1';0“ﬁ}'iE‘T lmEnT":::l!:;E‘ B Gaaee vecnux npeneanx nponopiioda ALHOCTE H
ay -
N To r?::"‘?"}[ow“ ABTUNEKOrD caonn differentin (paswocT).
9 Ecny mml l_!:ﬁllllu communis (ofines painoeTs).
£€. 3 TPRRycyi0 (VL4 AUME €T0 puaMaiaR siepa, 1O NPEABIPHTEALNO HEPERORIM
YHAHO NOMIUTE, yro . o
ansens wy 10 B Talanue 1,5 xay PICTHKN Beex Torapnduos yoe

? WO BNECTO T wnimicano 9, uasero 3 Hanncano 8 i T. 4.
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Sty nonpasky Hymno asmecrns us 1,9602. [Moayuaes:
Ig cos 24°13" = 1,9600.

lg cos 24°10' =1,9602 (d=6)
+3 —2 L

3anucs:

Ig cos 24°137 = T,5600
3amesanne Jlas oTeckawis nonpaskn HeT HYMHAW NpPOH3DO-
AWTL nisckMeunwll pacuer. [ocTatouno umcA0 MUHYT NOMHOHGHTB (B yme)
Ha TaGmuuHYI0 pasHoCTL M, OKPYrANB npou3sejenue, OTOPOCHTb HY.b,
CToRulil B konte. B pamem npimepe nysxo nomuo#nTs 3 na 6 u npo-
uzsenentie 18 oxpyrants go 20, OrGpaceisas nyb, naxogum nompasky 2.
Npunmep 2. Haiitn g tg 57°48".
annsil yron Gonwbwe 457 [MosToMy cMoTpHM B cToAGell, 03arJap-
sennmi g tg cHUSY. OTT)‘im Cepem lgtg 57°50°=0,2014; d.c (=
=lg tg 57°50° — g tg 57°40°) =28 (r. e. 0,0028). Mwem nonpasky Ha He-
docmarnwue 2', Yumosaen (cu. samevaune k npusepy 1)2ma 28. Haxo-
Juy (oxpyraeano) 60. OrGpocns nyaw, naxomim nonpaeky 6. Briuntaem
ee na 0,2014, IMoayuaem g tg 57°48' =0,2008.
3anucs:
lg tg 57°50' =0,2014 (d. c, =28)
—2' —6.

Ig tg 57°48" =0,2008

3amenanne. Mowno pasts na tabminw g tg 57°40° =0,1986,
uaiiTn nonpasky 22 (8.28 = 220), npuxogaumyoca ma 8, n npubagume ee
% 0,1986. Peayautar Gyaer Tor e, 1o ymuomaTs 28 na 2 nerve, yuenm ua 8,
TAil MTO Meubule WANcoB oWHGHTLCA Ml AeficTBuAX B ye.
[Ipumep 3. Haiirn lgctg 65°17°.
lg clg 6520’ =1,6620 (d. c.=34)
—3 -+ 10

Tg clg 65°17° = 1,6630
[Tpumep 4. Hailrn g sin 40°34",
lgsin 40°30° =1,8125 (d=15)
SEeR e

1g sin 40°34' =T,8131

§ M. Orwcxanne yraa no aorapingmy
TPIToHOMETpIMECKol dyHEILNN

B coorsercreyiomux  croaGuax  taGmus 1,5 (3uavenns  xaueaof
dynRw pasmemaores B ABYX CTOAGRAX) HANOAUM JNGO HYIKHOE HAM
SHavenne, anGo Gmkaimiee K nemy; B nOCAGAHEM CAYHAe BENHCHLIBAGH
Tadauunyio pasnoets. Ecan nanvenosatue emnofl TpHTOROMETpHECKOl
(y KLU CTONT cEEpXY, TO IPagyeh! il ACCATEN MURYT NPOUNTBACM CACEI;
CCAM ke cunay, To—cenpasa. Hakomen, ecam B sTom ecth Hymja, Haxo-
JM TIONPABKY Y3 ¢ HOMOUBIO MPONOPUICHAALIOrO pacuera (348 sin it
fg nonpaska yraa mMeer 10T e 3uAK, uTO I NONpaBKa Jorapupma Tpu-
roHoMeTpiveckiX (ynkunit; aam cos n clg — npornsonosounblii).

[Tpumep I. Haitrn octpmii yroa a, ecan Ig g =0,2541. 3uaue-
une 0,2533, Oammcafiwee x AaAuomy (raGaudnag pasuocts d.c.=29),
CTONT B TOM cToaGue g ig, Tie 51O HaHmenoDanie HANNCANO chudy. [Mo-
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oToMy wuiiTaem cnpasa 60°50°. IMonpapky x nHa naCuTounse 8 eQUHNL mo-
caeaiero anaka (0,2541 —0,2533=0,0008) us nponopitkn
x:10'=8:29

| noaydaem x = : Dz',_;s = 3'. INpuGapnns 5Ty NONPABRY, HAXOAKM & =60°53’,
3anucs:
lg tg o= 0,2541
0,2533 =g tg 60°650° (d=29)
48 +3
0,2541 =Ig tg 60°53"
o =603,

. Sameuwannec. [Monpasky Mo#HO HafiTH B yMC CACAYIOLIN 06pazny,

Paccmarpusaes paanocTh MemLy AGHHEIM 3HaueHHEM 1 TAGAHMNELy
wem npumepe 0,0008 —kak weqoe uucao 8 (1. e. He obpamaen BH Mg o
na 3anfaTyio # wyan cnepa). Bame ero jpecatukpatio (80), RGJIHMJ
TabaHuHy pasHocts (29). Oxpyraeindoe (10 eandil) YacTHOE — p u
npuMepe 3—IaeT Nonpanky B MilyTax. ¥ |
Npumep 2. Hafitn octpuil yroa e, ecan |g eos a=1,436]
Bawmaiiwee taGruunoe anavennie 1,4359; tabanunan pasmoery,
d=44. Haumenopanue lg cos crour cuusy. [osToyy ITaeM cnpagg 740
ﬂecn‘nmpa&umn Pa3sHOCTL MENAY AAHHBIM IHANSHNEM W TAGANHLy BeTy, 6 i
Y actnoe % (ono Mensme nonoBuiL) OKPYFAEHHO PABHD HY.Mo, * 20,
3naunt, o= T74°10".
Mpusmep 3. Haiitu ocrpuit yroa a, ecan lgctg o =1,6780,
Bamkaiiwee tadanunoe anavenne 1,6785; Ta0AMMHAR pagye,
Hauyenosanne lg clg cront cuuay. [pountsisacy cipasa 64530 r° 39

Ha
en

. aianenne Menblue TaGauunoro na 5. JdecsTikparoe 4HCA0 50 neny Moy
Hactnoe okpyraenno pasno 2. TNpnGapasen 2'; naxomim a=54o325'?' a0
Sanucs: NI

Ig clg e =—T1,6780
1,6785 = Ig cig 64°30° (d=232)
—5 +2

1,6780 = Ig ctg 64°32
< Mpumep 4. Haiitn oerpuit yroa , ecan lgsino=T,7414
lg sinee=1,7414
1,7419 = |g sin 33°30" (d =19)
—5 —3
1,7414 = lg sin 33°27*
o= 3327,
§ 12, Pewenne npaMoyroabuwx TPeyroaLiuKon
© NoMOLILIO A0 apH{MIpOBANIE
Cayvuaii 1. Hanw: runorenysa c=9,994, xarer b =5,759.

neants a, 8, A, OII[,E
1) Onpepenciiie 8: sin B= % i i
lg b=0,7598
—Ilg ¢ =1,0003

Ig sin B=1,7601; B=35"8"
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2) Onpenenenne A: A=90"—B=54°52"s
3) Onpenencune a: a=big A;

lg b=0,7598
lztg A =0,1526

" Iga=0,0124; a=8,173.

Caywaii 2. Hanw xaterst @=0,920 u b0=0,849. Onpegeants
CHMNOTRHY3Y W OCTPWE YrABL
1) Onpegenenne yraa B: tg B-——% :
lg b=1,9289
—lga=0,0362
lgtg B=1,9651; B=42°42",
2) Onpenenenne yraa A: A=90°"—B=47°18",
3) Onpepesenne runotenyau c: e

Ig b=1,9289
—lg sin B=0,1687
Ig c=0,0976; c=1,252.
Caywuait 3. Jlans: runovenysa c=798,1, ocrpuit yran A =49°18"
Onpeaeants a, b, B. .
1) Onpesenenne B: B =900 —49°18" =40°42",
2) Onpegenennte a: a=csin A,
lge=2,9021
lg sin 4 =1,8797
lga=2,7T818; a=G6051.
3) Onpepencune b b=csin B,
lg e=2,9021
Ig sin B=1,8143
lgb=2,7164; b="520,5.
Caywait 4. Idaus: kater a=2324,6; occrpwii yron B=49°28".
Onpeneants b, ¢, A.
1) Onpegencine A:
A=90"— 8 =00"—d49°28" = 40°32",
2) Onpepenenne & b=alg B,
lga=95113
Ig tg b — 0,0680
Igb=2,5793;, b=2379.6.

3) Onpeneacune c: c=ﬁ.

lga=2,5113
—lg sin A =0,1872

lgc=2,6985; ¢=499,5.
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3. TpaxTiueckie NPHMEHEHHA peleHid
S n;l:mnyroawux TpeyroAbLHIKOD

aK-

ILas ncnoas3opanns HAJIOMENHEIX MPHEMOB peluenis ::;l::lal'lla:: I:tpilﬂ‘
THKe HEOBXOMINO NpeRae BCero Xopold ocaonlfbcn (- 'r%_] gt
yunthea GesounGouHo mucmma‘:ﬁ no MM pej}ﬂr::::r.puqecnom orce,

eme npe TpyAHocTH. [lepmas—uHCTO TEOR « :
ﬁpt?‘rlsinyml:alo niyumn?a)cx ombicKugans B AAHON reoalﬂ[{!lwmx?::adll!l_li)i‘?l?
npoctoit cnocol BheACHI B Heil NPAMOYTOALHOMO TPEYTOALHIKE.
THOHUHBE OpHMEPLL.

nmnltllp:mep l,p‘B papnoGeapeniom Tp-ke ABC (pnc. 220) |1311:‘cl1ur::0
ocropante AC u Goxonan ctopona AB. Onpeaeants yroa B npu sep .

A= ¢
Puc. 220. Puc. 221, Puc. 222,

Mposoaum swcory BD, Kotopas pasaeant ocuosaune AC n yrod B
npu sepuiie nononas. 3uan AC, nafinem AD=—"‘2—C. B npavoyroasHos

Tp-ke ABD no warery AD u runorenyse AB naiizem (cayuafi 1 §8
u12) / ABD. ¥Yasous ero, uailgem NckoMBWil Yroa npu peplinie.
Mpumep 2. Nan paguyc kpyra R, suuucauts cropony AB npa-
BHALHOTO BOHCANHOTO ASBATHYIOALHNKA.
[posons pagnyew OA, OB xk xonuam xopaut AB (puc. 221) nony-
qaem  pavoGeapensptil TP-K, B KOTOpOM H3pecTHa Goxosas CTOPOHA

OA;—E'“.‘S‘ Kpose Toro, Jerxo uaiitn yron npu  mepuwumne L AOB =

= T—::{U“. Pasbusan Tp-k AOB ma apa npAMOYroJBHLX Tp-Ka Bbl
cotoil, Kax B npennayuweil sagave, npuseaeM sanauy K cayuao 3§8 n 12.
JNpyran TpyanoccTs —HanGoaee CyleCTOENNaN — COCTONT B ToM, NTo0b
KOHKPeTHO NOCTABJCHHYIO 3aa4y Aepesscim MO MOMEeMAnuNeckid  A3mK.
punmep 3. Paccuntarn, KAKORN JA0MKHL GLITh BHYTPEHIT 1l Biell
it paguycsl WAPHKODOTO NOAUMNHIKS, 4To0W B Hero YyaoKHAoch Abaj-
LaTh CTaABHLX Wapuxos auamerpos 16 A,
(Mas ynpoulesins 3afaui MM NPEANOAMKNM, UTO WAPUKH A0MKHS
NekaTh BIAOTHYIO.)
Ocuonnasn TPYAHOCTL 5STON 3a%aul COCTOMT B ToM, WTOGM BLILEANTH
B Hieil ee matematideckoe cosepmanne. IMoctpons puc. 222, aaveuaes,
4TO HaM W3BECTEN AMAMETp llapika BC =16 aa, a auawur, i ero pa-
anye AB=AC=8 wuu. Kpowe toro, yron memay paguycamu OA u 0D,
HAYUHAMG B ICHTPS COCCANMX LUAPHKOB, JOJIKEH COCTABNTH .,; = 8%
Nanee orpesok AD, coeAMHMIOUHI WEHTPH KACAIOWNXCA Wapos, A0AMKEH
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PABHATECA AMAMCTPY Kamaoro M3 mux, 7. e, AD=16 aun. Teneps MH
unesM  papnoGeapeduuil Tp-k AOD, B KOTOpOM N3BECTHO OCHODaNHE
AD=16 sn u yroa npu pepunne /AOD=18° PasGueas ero na apd
NPAMOYTOALHLIX TP-Ka, MPHBOAHM 3afauy K caydaio 4 § 12 n noayuaen
0D=0A=51,1 am. Otcioga naxomum sHewnmil paguyc

0B=0A+4AB=51,14-8=059,1 s
u suyTpensnfi pagnyc
OC=0A—AC=43,1 un.

§ 14. CootHoureHis Memay TPUrOHOMETPHHECKIHMI (hy LN
OAHOr0 M TOrO Me yraa

Suan 3navennie opnoil N3 TPUrOHOMETpiNecKNX (PYHKURIT HeKOTOPOTO
OCTPOro Yrad, MOHNO N0 INAKENPHBOAIMEIM (JOPMYJIAM BEMUCAHTL 3H3
YeHust BeeX octadpnbix. OQNAaKo rAaBHOE HX 3Havenne COCTONT B TOM,
HTO € HX NOMOWLIO MOWHO, 3HAYNTEABHO YNPOULAA B MHOTHX OOUIX
diopMyJ, COKPATHTL MPOULECT BRIMHCACHIS.

sin*a4-costa=1; tga-clga=I;
sin cos o

lg0'.= cus g i chga= sinc i

sine-coseca=1; coso-seco=1;
secfa=1-+1g*a; cosec*a=I-}-clg®a;

1 clg? @
sl =m———— = —
08 & 1+igfa  l+chta’
sin?g=-—1» it o

Treige I+ "

211 (opMysILl OCTAIOTCH CMPAREATHELINN A8 TPHTOHOMCTPIHECKUX
Gynkunii poGoro yraa (M. caeayiommii naparpad).

§ 15. Tpuronomerpuyeckue dyuxunn aedoro yraa

Moo Gin0 Gul NOCTPONTL BCIO TPHIGHOMETPIND, NONLIYACH TOJILKO
TpUTOnOMeTpUMeCKMI pynkinann ocTpux  yraop. Oauako Torga npm
PELICHII KOCOYTOABNGIX TPeyroALMIKOB # B JAPYTHX Bonpocax, Tpesyio-
ULEX NpHMCHCHIA TPHTONOMETPHIL, HYHHO OLA0 GH PA3ANYATL MHOKECTO
OTACALHBIX CAyYaes oanofl i Toit e sagaum, cMOTPA No TOMY, KaKODa
DEJNNINA TOrO WAl mhoro 3afawnoro yraa. Hanporms, pellenie peex
sajau npuuiaMaetT eaunooGpasiyio dopmy, ecan caeiyiouns ofpaiom pacs
NPOCTPANNTL NONATHE CHHYC, KOCHHYC W T. A Ha yrau joGofl Beamtiiie,
He TolLKO aak/mouemie meway O w1807, wo u npesocxopamue 180°, ne
1u.1t.xr.o NONCIKHTeALNELE, 1O B oTpuuaTeastse (em. [V,B,5).

A5 oTcueTa yraoy Gepem oxkpysaiocts ABA'B’ (puc. 223) ¢ asywna
n3a||n::m nepnemkyaspusism  auaserpayn AA’  (snepowii nnnuﬂp]
I BB' (wropoiis). Touky A npisenm 3a mawaio orewera ayr. Hanpab-
Jeliie, NPOTHBONOAOMNHOE ABIKeHIO uacoBoil cTpeikn, GyaeM cuuTath
noaomnTeabiEM. «logsmnwiis pagnye OM ¢ enenoapsxnume OA o6pa-
ayer yroa o, On moiker npunagaemars nepsoii werseprn (MOA), sropoit

. (M,04), Tperveit (My04) wan uerseproii (My0.4). Cunran noAOHUTEN*

s
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nevn sanpasaerns 04, 08 " orpuuareasusimg OA’, OB, mu onpese-

AfieM TPHrOHEMeTpHUECKHe (YHELNN YIJ0B Tak:

Junua cungea yraa o (puc. 224) ectsb npoexkuns O noapiKioro
pajuyca Ha sropoil Anametp (BIATas C COOTBETCTBYIOLLIM 3HAKOM); JUHIA
kocutiyoa OP —npoexiyis NOABIIKHOTO pajuyca ua nepswil guamerp.

Pnme. 223. Pue. 224, Puc, 995, puc.’ 226.

Cunye yeaa @ (puc, 224) ectb oTHoweny
e & Mummy cumyca 0Q 1) ® pa-
Lnycy ORDYMHOCTH]  KOCURYC —OTHOWIRHIE  jygyoinn ioum‘?‘:a) oP Y
k panuycy. Ha puc. 225 ykasamst suagy CHEYCa géﬁ—m;alm
KOCHHYCA B pasnuix uerae%rnx.A » Hd PHC.
Junua manzenca (ADy, ADy u r.
npopeacHuoil wepea wonen A nepmoro JIJ:'!'a)m::Tb oTpe3ok KacaTenbHoil,
IEpECEUEHilsl ¢ NPOROANEHIICH NOABIEAIOrG | 3, or Tougi Kacaila 10
puic, 237), amityca (OM,, OM, nT. X,
Munun womanzenca (BE;, BE, u T, ) e
npoeejennofl uepea wonel, B Broporo JlilﬂMérpachT
v

A
b T4,

Puc. 227, Puc. 223.-

OTpe3ok KacaTe/abHol,
Toukn kacanus £ 10

X

Pue. 229,

NEPecetienns ¢ NPoAoIHKeHIeM HOABIK g,
puc, 228). 3 ™ Panuyey (OMy, OMy v T 2y
Tanzenc yraa ecth OTHOMICHNE Jiyy o '
Komateene — oTiouwtenie. . korgypa e %) & panpyev.
3uaky Taurenca 1 KOTAHCEHCA 1y p;.hc" ) K pamuvey.”

Ha puc. 229, TRy Nerpepreil YRU
Cexane 1t Rocekalc MPOULE BCEro onpey, -
KOCHHYECA 1 CHHYyCa.

el "
T Kk Ofpariplie BeIHRHEN

1} Bagroll ¢ cOOTRETCTOYIOULIM 3HaKoy,
£} Basroli © cOOTRETETDYIOUUIM  Sugg,

ANINK TARTeHCa Gepercd WANPABAENME cungyp P8 Hogg s
wanpaso, L ] 7 TRTT

i
oM Koranrencd
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B ta6anme, noventewnofi Ra crp. 285, nany BLpamennA Kamaol ®3
TPUroHOMeTpHYECKHX (ynKUKA MoGoro yraa uepes mce octanbHue. B rex
BHPAWEHNAX, KOTOPHIE CONPOBOMAAOTCH ABYMS 3HaKamy, ppifop 3HAKA
SABHCHT OT TOro, B Kakoll HeTBEPTH AeKUT yroa (oM. {vru:. 295, 226, 229).

Tpaduxn tpuronomerpuyecknx dymxunii nanw 5 V1,8,

§ 16. dopmyast npusesenns

Tak nasuipawores HipKenpusenennsie GopMY AL, AAIOUHE BOIMOKHOCTH!
1) naxonuts ucsiennBe 3navennn TPUTOHOMETpHuECKHX (yHKUNE yraos,
;pusuwammux 90°; 2) copepuwate npeoGpazoBanif, YNPOULAIOUIHE BUA
OpMya.
%ce STH (JOPMYJILL BepHB AR BCAKHX YTAOD o, XOTA ynoTpebamorces
NPENMYLLECTBEHHD B T@X CAYManx, Korja o— ocTpuil yroa.
rpynna:

sin (—a) =—sina, g (—a)=—tga,
elg (—a)=—ctga, cos(—a)=- cosec.

ST dopuynn MOIBOAMOT WIBABUTECA OT PACCMOTPEHHS OTPHIATEND-
HEIX YTI0B.

II rpynna:
sin sin
f;’ (360° k- ) -_—1";;‘5 @
clg clg

(3necs k—uenoe nosomuTensioe uneno).

. 3 GopMyAl  no3soasior u3GaBNTECA OT PACCMOTPENNA  YTVOB,
Gonswmx 360°,

Il rpynna:
sin T sin
cos — cos
tg Uwi“}“itg .
ctg + clg

Hassannn diyukunit coxpanmores; 3nak B npapoit wacTm Gepercs
TOT, KoTOpuil GYAer MueTh Jemas wacTh MpH OCTPOM YrJe o

Hanpuwmep, sin (180°—et) =+ sin &, Tak xak npit ocrpom e yroa 180°
—@ JEHMNT BO BTOpO/l WETBEPTH, AMA KOTOPOR CHHYC NOJGKHTENEH;
sin (180°+ o) =— sine, Tak Xak npu ocrpoM o yroa 180°4-a acant

B TpeThedl ueTBepTH, AAM KoTopoil cinye orpuuateden; cos (180°—a) =

== L05 @&, Tak KaK KOCHNYC BO BTOPOR MeTECPTH OTpPHUATEdCH, W T. A.
IV rpynna:

.sin 1 + cos sin — oS
cos o _ F sin . Cos a0 _ 2 sin
tg (90 iuj_;ctg % g (270 i“)_;ctg
clg Fig clg Fig

Haspaune (ynkuny mensercs: syecro xawion ¢ynkmnn Geperen ee
wnonoannTessnans, I1pasnao smakos To ske, yron b npexwUyIell TpYNNE.
Hanpumep, cos (270° —a)=—sine, tak xax yron 270° —« npn oct-
PoM o NPUNAAMEKNT TPeTbell ueTBepTs, rae KoCHHYC OTpHILATEdel;

'N': = Il 1 |
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§ 16. ®OPMYJIbI MPHBEAEHNSA

1= ¥ g0% |

¥ Mok g F

¥ =g g

xroos e F ] 1 x e
1=X ¢29500 4 F x il ¥ wna
oLl Ca it p oy —— FH
¥ 39503 Ve Xalb1 0 F | x20
=X w08, F x iy ¥ 0031 4 F T ups
L= 300503 4 F = st et ra
e T I 1 2 s03 Xaups—1 0 F
[ —x 23500 | F 1=¥.38 4 F x i X %03 Faup = F ¥
1 = 1 ¥ 50— 4 F X up
X g+ 4 F AL EAY B2
x3a800 £ i A FauE—1 4 F xs03
=X 423802 4 F I x il 1 e
B o + ¥+ s F
x 93803 b LS LR 2 L bk ) G rasoa—| 4 F *
1 TNtk 1 Xl
SRS N B L == -~
x 23503 X298 xqp E 41 X 503 x ups

saniAdy £adan puminAd xmwuaanndiawonosndl xunYo sunawedng

T

el
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D 30T+ o 2WoI— 0 E= 02— 0 IW0I= T 23507+ DS+ B+ T IOI— 23500
Dt o+ T IWOI+ T 30— oI = 0 25— 0 30— T 23802+ 0 290+ e

-

D I+ o #a- o - nH+ nAE+ » 8- nI- o i+ 35— 5
o H+ o - % 8- nia+ oH+ »n - o M- o3+ B o ‘%
o oo+ B E03F o us + o uE—= nE03— D 00— nus—- o U+ o503+ $03
o st o upE—- o §0I= 0 so—- o Us— 0 s 4 0 S03+ Bso L 0 s = * u
D+¥.09E B-4.09€ B+0LE D=c0L3 D+081 T—a081 B+a06 B—a06 D= s
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§ 18. QBOMHBIE, TPOAHBIE H TOJOBHHHBIE ¥IJB 287

cos (270°+-@) = sine, Tak Kax B werneprofi vernepTH KocHHYC mO-
JNOMNTENEH, ¥

Bcee suiwenpnpegenisie (GOpMYAE MOMHHO NOY'MNTh, MOALIYACH CAE-
AYIOUHM TIPaBHAOM.

JMioban mpuzonosempineckas gyaxyus yaaa 90°n - no aficoomuoll
oeMune pagHa mod ace (GYNKYIN Yeaa &, ecau wucao n WenKoe, i 30
noAxiimesbiod ynKyit, ecan wucao n Hesemuoe, [lpu smon, €l dynn-
fua yeaa 90° n-f-o noapxcumeavnan, Koda co— ocmpoid  Yeod, mo SHARLL
obenx ¢yrxyud odurarosst; ecan OMPUYAMEILHA, MO PasAuYHbl,

PeaynsTatet fanubix Beuwe Qopmys npupejemita cpejens! B MOME-
wekiylo Ha crp. 286 TaGruuy, B KOTOPYIO AcGapaensl rpajer AAR ceKallca
Il KoceKaHcd.

§ 17. dopmyas cAOMCHNA H BHMHTANNA

sin (@4 f)=sin & cos p--cos o sin fi;
sin (e —p)=sin & cos fl —cos a sin fiy
cos (x-+ ) =cos @ cos f—sin a sin fi}
cos (@—[i) = rcos & cos i 4~ sin a sin f;

ig (- ) =EEEE,

lga-tg

tg(a—p)= I+igagp

§ 16. dopuynu Avofinuix, TPOMHEIX N nojosmNHMX yrion

sin 2o0=2 sin a cos a;
cos 2o =cos?a—sin*a=1—2sin*a=2cos?a—1;

e

thta-1
I=tgda !

Zelpe !

tg2a=
sln 3 =23sina—4 sin"a; ros 3u=4 cos? x—3 cos a}
ig3m=“* u—tu'a: clgh:"i’“'s clge,

-7 w deigia=-1 '
o 1 +cose
l.‘DsT==i:"/-:-2—]
@ 1 —cosa sin o | ~cosn
'Ig-:z—“'ﬂ: Twcost T+coste — Fna )

3 +eosE _ sing | +cos
clg o= }/I—-_mn--mz_;'!,

i

Auaki nepes lJa.mm:.'mam GepyTeA B CooTmercrmiy o ted, B KiKoR
yETBEPTH JEKHT Yrod — (V,15—16).
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§ 19, MNMpeoGpazonanne TPHTOHOMETPHUECKHUX BLPAKEHN K BUAY,
yaoGHoMy AnR AorapudMUPOBAHN A

sinet+sin =2 sin —— M'B === cos __2_3 H

sina—sin f=2 cos 222 B sin —-E g

€os @ -+ cos fi=2cos E—H cos 2“ v

msu—vcosﬂ..«—ﬁsmﬂsm“ ] Esma E‘Sulﬂ"| =

cos a-sinaw= ¥ 2 cos (45 —a);
cos ot—sina= J 2 sin (45°—a);
lga & tgp= sin (e£f) | cga 4 ctgﬁ=' sin (iLa) |

Gosarosp’ sing sin '
’ ey +
tgutelgp=mltl; tga—cigp=— 1B,

s« tgadclgae=2cosecln; tgo—ciga=—2clg2u;
I4cosa=2c0s*5; I—cosa=2sin®3;
+ " .Y .
1-4-sin ¢=2 cos? (450_'71') n
x e - e\,
I—smrx:?sm-(h‘—T).

sin 145+ °w) 73 sin (45%e)
1k 1Eﬂ-—coﬂs‘:olu— "T k

! @76 |
l+tgalgh= ;‘,’:;—-%t,l", ctgqctgui[=%£_‘_‘,n__ul
oy 26 |
sndg !
[g%u-___lggﬁ_sin {4+ i) sin (o= ﬂ) .

aln? o cos®

I—tgta==2

l—ctp?oa=—

cosia P

8 1 In (et + ) sin (B=-a) ,
dg-a_dg‘ﬂ=”| :m?ﬂn::lillﬂ ¥

lgta—sin*a=tg*asin®a; ctg®a—cos* a=clgx cos®a.

§ 20. NpeoGpasosamne K NorapudimupyeMoMy BHAY BEIPRmMenil,
B KOTOPLIE BXONRT YTAB TPEyroAbHHUKa

Ecm A, B, C—yrau Tp-¥a nan voobme ecan A -+-B--C=180% 10
HEKOTOPKE DHpaNienits, He IMEOWie JI0rapudMiUPYeMoro Biid, MOHiO
NPHBECTH K JOCapipMUPYCMOMY EMAY C HOMOUIBIO CASIYIOULIX (JOPMYI,
KOTOPHIE 1101e31b NP PEIUEHINT KOCOYTOALHIX TPEYFOALHNKOR:

sin A--sin B=2cos = Bcos _c_;

]

sin A —sin B =2 sin % sm-f—
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L

NS'A+CBSB=?CUS l!,‘,lqsin

n
I - | e
cos A —cos B=2sin — s

g A+tg B=—20C

cos Acos B '

in C
clgA-l—clgB:m_‘%ﬁn_a;

sin A-}sin B+ Si"cz"ms%cus%cosf—;
tgA+tgB+tgC=1g A-tg BAg C;
a [4
clﬂ"?+clET+:lET=clg_‘;_clg %ctg-i—.

.
il

§ 2], Hexoropme pammnue COOTHOWEHNR
sina sin i = -}; [c0s (@ —P) — cos (a - p);
cosa cos f= -L— [cos (a—f}) + cos (o +- Bl
sina cos fi= % [sin (@ f) - sin (e—p)L;

, rlo.ﬁ:aosm._-,] S
Drimu GopMY.IaMI MOKHO G T e is i
HHA (npw m.qull,c.rlelulu Gea A0Ta pugMoB may ya,

CT0 NoAp3ylorest B BwicER
METEMATHICE, BANPUMED NI HHTETPHPORaNY TRUronoMeTpraeciny dymenuil),

1=-tg2 X

D Qopuyas  noaens npn pewenny 1

PITOROMeTpIyeciy /. ypasneniiil

(B Buicwed MaTemaTice — NI WITErpIpoBayyy TPironomerpmteckix Gyni-
uni). Pi
\
s (2ay1)
: ¥ top
sin - sin 2a--sin 3a-+ ""i‘slﬂn:z:—.-’\m%;
235in &
sin 5
Bty a
o a
cose-cos 208 Jat o heos pg Ny -l g
s 2 sln-';-
cos na= cos" a—Ch mi""“’:ﬂ“ a-4Ch oM~ g it 1
sin no= n cos®~* a sin e—Ch cost=3g oy caed

%4-Ch cosn~5 ¢ sinda— 1+
i it k

B nocaeannx JBYX q’“"”?"‘“{ Cn-ﬁﬁmmm pm—
(on. 111,72). 3uaxn 'i-'“-:||‘mn'::-a|::i’i}ms. n u:‘im-um mm%m
oGpuiBaioTes scami co00is, 1BaACL a0 o e
BOil cTEneHb0 KOCHHYCd: M ¢ uyaesoil B

10 M. 51, Buropcsud
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Mpumeps
c03 Ja=cos® — 3 cos o sin® o
sin 3o=23 cos® & sin a— sin? o}
cos do=cos* o —6 cos® o sin® o sint &}
sin doe=4 cos? o sin &t —4 cos & sin® L.

§ 22. OcHoBHEIE COOTHOWEHNA MEHAY NEMEHTAMH
Tpeyroasiuka )

i b
Otoananenun: a, b, c—croponet; A, B, C—yrau Tp-Ka; p=7

TOAYNEPHMETD; [t —BEICOTa} S—naoudns; R — paauyc OnucaHHOro KPYrds

r—pagilye BUHCANNOTO KPYra; r,— pagiiyc Kpyra, Kacaiouerocs CTOPOHE!

4 W NPOROMMEHNA cTopor b u ¢ (puesnucamumii KpYr); [fig—BHCOTd:

onyuiennan na cropoiy a; Pa —GnccexTpica yraa
1) Teopema kocuuycos:

a*=b4c?—2ccos A wam cos A =ﬁ§;~€;n:
(ep. IV,B, 10).
2) Ma 1) seisopaten «Gopuyast noJoBHiILIX Yraos»:

T, S lp=b lp—c) A _.l/-p (p—a)
sin 5 _1/'—1:\: | o= — el

A P=0) (p—c) 1 {p—a) (p-b) (p-¢) ’
{ = Wil i bt [ S N bl el L | B I
£3=V Tu-a p-a ] [

OTCIONA MOAYuaeM:

Ig—
A B p-c 2 p=b
e lgg=—1 P
2

3) Teopema ciirycon:
a b e
inA B aMC =2R,
Ha nee sumopaten crefyioutne aue opmynu.
4) Teopema tanrencos (hopuyna Pernovontana):

1+8 e
: PO . S Tt

a=b , A-B ., A=H "
- g

g

4
5) @opuynw Moauneitige:

A=8 A=8
iy cas 7 ik sin
b v 1 T-= T L]
$ :InTT' :m':—;

') Bee mumienpunegennsie Gopuyas fa0TeR TOALKO 1 OAHOM DAPHAHTE] W3 KAXK-
Aol OPMYAK BDAYHAIOTCR emle Ame aNAAOFNUILE © MOMOUMK COOTBETCTHYIONLER

-at Fapi=b®
anmetiu Gyie. Hanprawp , ny dopsyam cos __!‘L%-a_ ngayuREH Co8 B-a—'ﬁ“ i
al+ -2

wil=

206" ' 4
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6) opmyau naomagi:
g besind, gt Asing
TR =~ZFma !
S=Vp(p—a)(p—b)(p—d; S=yend o
S=r? ctg-’;—ctg% clg% 1
&
S=p=lg%ia%lz~;:
A, g h3 sin A
S=p—RTi *“Tmamg! S=Viraw.
7) Papuycut onucailtoro, BIUCAHHOTO N Bresnucannors KpyroD:
a abe I

= =—_ye— be
TamA 4m4,°,_§m£ = |
] 2
4R=ra+’b‘|'!c—-—y:
s 7 n:m%:m-ﬁ.
=—= — T e W - ]
r===(p—a)lgy A AR sm—"}sin%sm L

7!

8) Buccexrpuca:

§ 23. Pewenne KOCOYToayyyy e

Cayuaii 1. Mama T cropony o 4 B 3 5e
a) Tpn nonpsomanmy Ta6anuamn |, g o Haiitn yraw 4, B, G
N0 Teopeme KOCHNYCOB: A3 naiigem ogue H3 Yraom
cos A= it s
.

Bropoil yroa (nanpusmep, B) Halifgereq
10 Teopeme cimycon:
sin B=Y3in 4 : i
=

Tpetnii yron maiiferea 1o dopuyge
E=I0—~ (a1

Ecni nymna  snaunteablian TOUgey, x

(ocoGenno nepsoro peayanTara) “pe3pey ane . PSS,
Tpn nosszopanitn Tabanuany i Mnggmlug_)' BBl

TONNO BLMMCANTH B3 N3 WIX) Haxopnre. PMdigy ocTas
nux yraop (§ 22, n.2) Aiten n °ﬂmﬁy:gu¢‘:§u§5; goﬁmlm-

10*
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3anuch, BHUHCACHNA.
Jans: a=74, b=130, c=186.
2p=a--b4c=2390, p=195, Igp=2,2900,
p—a=121 | lg(p—a)=2,0828
p—b= 65 | lg (p—b)=18129
p—e= 9 | lg(p—c)=0,9542.

1) Buyucnenne A:

A __[in=bip=0)
tg 5= ]/ pip-a) '
1 (p—b)=1,8129,
lg (p—c)=0,9542,
non lg p=3,7100 1,
non lg (p—a) =3,9172,

2,3943
lgtg 4 =+-2,303=1,1971;
L=857; A=1T54".

2) Buaucaeune B:
a8__/-aip-n
“g?_]/ T

Auanoruunan peknagka paer peayawtar B =32°40",
8) Butuncaenne C (xourpoasnoe):

C- (p=aj (p=b)
tg 5T—- V‘— .

Pip=c)
Peayavrar: €= 129°26",

Mposepka: A= 17°54"
B= 3240
C = 129°26"

A+-B4-C=180%

Cayuait 2. Mans pee cropons a, b u yroa C memay mumi.
Hafiri cropony ¢ w yram A n B.
a) Mpu noasaosamnn TaGruyamu 1,6 maxognum cHayasa CTopoiy ¢ 0o

TROpEME KOCHHYCOD:
ct=a+44*—2ab cos C;
atem yron A no teopeme ciiycos:
asln &
sin A= =
npu aLoM yroa A, cootsercteyiounit nafinennomy cunyey, Gyaer ocTpuiM,
ecal — > cos C, u Tynum, cean %- < cos C.

Tpernit yron onpegeanercn augo no opmyne C= |80° —(A - B),
anGo Tax ke, kak A (129 kontpoas). Bstuncsenie cToponst ¢ ¢ G0/bILOR
TOUHOCTBID YV TOMHTEALNO.

6) pn: noavzosaunn Tabauuasi JorapudMon CTOPONA ¢ HAXOAWTCH
N0 TEOPEME CHHYCOB Y)KE nocae Toro, kak onpeaencus yraw A, B.

1) Banncw gon, Ig p oGoanavaer uckyccruennyn dopuy wucna —Ig p (111, 65),
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[Mocnepnne me waxoastes no dopmyne Pernosontana

C
ity
A-g '
Ig_2£

a+l

b

13 Kotopolt mo pannmmM a4, b, C naxoamm i) W, TAK KaK, Kpowe 70T,

A+B

HM3BECTHO

c
(=gon_?), nonsydaem nerxo u camu A, B.

3anucey PHMYNCAEHNA.
Hanw: a=289, b=601, C=100°20",
1) Buuncaenne B;

B=A b=
tg = b~= c!g%;
lg (b—a) = 2,4942,
Ig clg% =1,9212, -\

zon. g (b a) =3,0606,

B=A4 3
Igtg ——=1,4660; E%A_z 1691,

2) Buuncaenne B n A:
BaA _goesf 3550
AT A,
cxnapuBan, nmeem B =568 Brmrran. o, Smn. O
3) Bunncaeme croponsi-c_ ° AN
x c=m_5\_\ R
i =
¢ T lga=2,4600, .
S Iig sin C = 1,9929" =
non. lgsin A =0,3987

lge= 2,8525:

Cayuaf 3. Jlans 283 JOGWX yp,. (”
ponia ¢. Haiirn spernfi yroa (C) n_cropoy, P anpuyep, 4, B) u cro-
norapuduami, TaK 0 HE NOABIYACK jiyy » Kak npi nomusosanin
LeM TIOPRAKE: CHAYAAA OMPEALTAEN Tperyn Ao BNicienye © cAeRYIO-
e 1% — (1 'i'B&‘.‘“:‘Ejﬁch}:ﬁﬂ“ aypr ) 1’;';1‘}’ru.'rbnuxa 110 OFI-'II'-
M B '
s A mO6'20, B ddAL", coputa. | PeMe cutycon. [IpH
1) Busncaenne yraa C: C=1 =
2) Buuncaenne CTOPOHE ai T 8) < 79559,
a="1%04
Ty
lgc=29
Ig singA = i,g?g?‘
pon. g sin €=0,0067,

lg a= 2,829,

.

.'.‘:.-.?12,{,.

Q= 654”}‘
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3) Beiuncnenne croponst bt

IMo dopayae b‘——cl::‘“: TAK e, KAK Beme, Haxogum b=D567,7.

_Cayuwait 4, Jlanst gse croponst @, b u yroa B, nporsoiesauui
OLHOIt H3 HHX.

€ mnoMompr Jorapudmos, # Ges WHX BegeM BeIMHC/eHIE 'm:e
CHAYana MaxoguM yroa A, npotHooaexaulpii Apyroii amuofi cTOpO
T TEOPENE CHYCOB: slnﬂzﬂ?f.. Tlpit 3ToM MOCYT NpPEACTABUTLCA
CACAYIOULHE BOAMOMRHOCTI:

@) a>b; asin B > b—sanaua ne nuMeeT pelIeHu;
6) a > b; asin B=b—onio peweiie; yroa A —npamoit; v
B} a>b; asin B < b < a—3agava AOTyCKAeT Apa peluenHs: yroa A,

M
COOTBETCTBYIOUINT BRIMMCACHHOMY CHEYCY, MOKHO B3ATE JnGo OCTPLIM,
mifio TYNwM;

it
T) a= b—a3agava gonyckaer oawo pewemnne: yroa A GepercA ?:T ?"é}‘
Onpegemn yroa A, saxopum yroa C no dopuyae C = 180°—(A -+ i
Ecan MOMET HMMEThH ABA SHaueHust, TO JABE IHAYEHUS m).’l)."tiilc‘“m“9li
nast bC. Haxonen, tperua CTOpOHA € HAXOAMTCR No Teopeme CHl wna
c= ,::‘";. Ecan waiipeno ppa amanenns C, To u aas ¢ noaydaeM A g
SHAMCHNS, M, TakuM o6pasom, YCAOBIO YAOB/AETHOPAIOT ABA pasAM'UiE
TPEYroabHIKa.

Sannchy nuuHCaACH N, .

Hanet: a=2360,0; b=3090: B=21°14". i

Hmees: a> b u a sin B <'ia (o6napyscitnaeTca B xope Gammaille
Bukaaakn). Crenosateasno, naauuo cayyaii dc).

1) Buunecaenne yraa A:

a sin B
sind =—1=
Iz a=2,5563,
1g sin B=1,5589,
pon. lg b=43,5100,

lg sin A =1,62521);

aiir
mepnoe pewennie A, =24°57"; wropoe pewenye A, = 1807 —24%7" = 16573
2) Buwncacnne yraa €= 1807 — (A 4 8B):
nepuoe pewenite— C, = 133°49'; propoe pewenie —Cy =343,
4) Bumueaenne eroponu o

_bshhe,
= snB@ *
Nepeoe peuicnne

- 1 b=2,4900,

lg sin €y =1,8583,

qon. lg sin B, =0,4411,

BTOpOe peleiie

I b = 2,4900,
lg sin Ca=2,8117,
aon. lg sin B,:O.*i-ill._______é-l-
lgea=1,7428; c===55' s

lge,=2,7894; o, =6I5,7;

ono"
‘) Eeqn Gu Gwao asin 8> b, to XIPAKTEPUCTURA Aorapudma Guad Ol ®
WUTEALHOA U 385810 HE WNCAS Gb pewenin,

F’E 1
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§ 24. OGparusie TpUrOHOMETpHYecKHe (KPYrosuie) dyHKLKN

CootHowenne x=sin y TO3BOJNET C NOMOWLEO Tabaiu HafiTH KaK X
10 jankoil mewwiNe Y, Tax M Y MO MaHuoil BeARWHHe X (He npeshbillalo-
meit | no aGeomotnoll peamunne). Taxkum ofpason, MOMHO CuNTaTh He
TOABKO CHHYC dyHKUHEd Yyraa, HO W yron Qynkusefi cumyca, Jror daT
HAXOANT HHEWNee BBIPAMENNE B 3amucll y=aresin x (arcsin wiraerca

Sl -

«apkcinyca). Hanpumep, suecto —==sin30° mowno manncarms 30° =

= arcsin%. OG0 npi 570l BTOPOI 3aHCH Yron FWpamaeTch B pas
T it bl

Anannofi, a He B rpagycHoil Mepe, TaK uTO numyT —;:arcsin—,";. Xors

574 3a0NCh NPeACTABRET JHIUB GNEPECKass sanmen . —sin X o yua-
) i

UNMCA OHA Ha NMePBLX NOPaX AOCTABIACT 3ATPYIuens. Mewmay Tem yua-
i e BHAHT TPYANOCTH, KOTAA HAPSAY ¢ cootroweryen 2° =8 miier

2= /8. 310 notomy, WTo NsBAUEHNE Kopig COBELIAeTCR MO OAHIM

NPaBiIaM, 3 BoIBeeHHe B CTEMEHb N0 APYruM, 5 vy G i
BT S S o ST koot e g
YIAY B yraa no CHHYCY COBEPLIAETCR Mo omppg 1 TeM me Taﬁ-'lHllRill
B KOTOPWX K TOMY e BhEJeHO HaiBaumne “Chityes, 3 ',c, m;
ynosuiaercn. Tostomy nuKaxoro o0coGoro dedemgyyg .ul(apKCﬂll} s
poro Gwa Gl apKCEHYC, yuaunfica ne !"c“aTF“Bﬂe‘r"fg YAbTaTOM nKe 4
AaX SMEMENTAPHOM MATEMATHKI BOEACHHC STorg mopar Pl
onpapusacten. B phicwedl e MaTeMatike apgey..
KaK HeoGxopuMuil Peay LTaT NEKOTOPOTO dedp
HMEHHO 31€Ch BO3NHKAO NOHATHE APKCHHYCa m;‘:”ﬂg:;frmlposamm), n

Onpepeaenne arcsinX ectb yrop, cunye navenie.
Anasornuno ONpeeaRioTea arceas x, arctg X, arcet A KOToporo pased X«
DyHRWHH arcsin ¥, arccos¥ W T. L. obpamyy (c;lnrc‘_:;.;cx, Arccosec X.
sin &, osx 0 7, A, (NOAOGHO TOMY Kak dyiyyyq + VI, 3) dpynrmnan
wmn x%). IMosromy onn HaswwaloTca O0PaMMY gy 2, % ofipatua (hyHE-
hynnnusa (miave xpyeostiae). Bee oGparyye Tpur 1DUEONO Mem PUYECKIMIE
1N MHOTO3HawHL, T. € A0A KEHAOR w3 X o OHOMeTpHYecK e (pyHK-
OEHOMY 3Hauenmo ¥ COOTBETCTHYET {6&""t"l'-‘lllma]pam'm“m CABIYIOULEE:
lshg'tllmu"“ (raK Kak GecyHCICUHOE MHOKECTRG yp MHOMeCTID  anaveriit

“ -, WMeeT ofMM M TOT e ciuye), ®, Nanpumep ¢, 180°—e,

Taganwse swavenues arcsiny Ha3bmaerey To

€I0 3nanenne, KoTOpOE

T o i
— = (—90°) m +="(Lopc
saaioveno meway — 5 (—90°9 1w 4= (4 g 5 R

VT
aresin — ecm, _’1‘. { TIaBHOE 3UAYeHHe “TCsln( Vv <
= -—-) =
Tagsnti swavenies Arccos X Na3knaprey, 77/ tem ——

i T0 erg
saxmouaercn wexay 0 71 (+180%), Tak, .

IHavenne, KOTOPOE
B V2
9% 3Havenne arceos —

e
ecTh - rnapioe auaveiile arccos (__‘ 2
] 7) e g 3
Tnapyse anauennn arcclgx i arcspe i

X
memay 0 i ;. Taapueie SHAYEHNN arclg o Elta: :caruus ¥) cogepRaTca
. 0,
ZAA arcsin x) HaxopATCH MEHAY -—--’:— W SECx (rak ke Kok
an
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Mpumepw. Trasuse anavenis arclg (—!)=—

4 )
arcctg V'3 =—i—%. arcsec (—2) = -|--;2‘- 1

Ecan uepea Arcsinx, Arccosx u T. A. ofoaHauuts juoGoe 3 3Hades
mitlt cooTBeTeTRYIOWNX OGPATHEIX TPHIOHOMETPUUECKUX (yukinil, @ AR
[ABHLIX  3HAYCHUI COXpauuTL OGO3HAYEHWsi arcsin x, arccos x W T. A
TO CBAZL MENLY 3uauennsmi oGpatHoil Tpuromomerpiveckofl gyuiguun 1t
CC [ABHBIM 3HAYEHHEM TIPECTABHTCA CARLYIOULHMH (QopMynasmm:

Arcsin x= ka4 (—1)* aresin x, 0]
Arccos x=2kn + arccos x, (2).
Arctg x =kn4-arctg x, @)
Arcelg x= kn-arcetg x, (L]

rae k—mooe uenoe wicao (NoAoKNTEALHOR, OTPHUATeALHORS HAN yAb).
Tpauku 06paTHMX TpHTOHOMETpHuecKuX dynkuui cm. VI, 8. -
Mpumep L. Arcsin %:.k:t—f—(—l)* arcsin %-— k- (—D* 5

Tpu k=0 umeem O-n—t-(—l)ﬂ-%-:% (wan  30°—raasuoe snauenne);

npn k=1 » !-n+(—|j%=u._

n 5 o
T=5 " (wau 150%);
® =1

k=2 » 2ea4(-Ip %=2n %:2'— (nan 390°);
- i 1 B
¥ k=—1 nmeem: —a-(—1)-1—

= J e

G
e
s
=—ltn (wam —210°%;
= i _a® n
npu k=—2 nmeem: —2n--(—1) 'T=_2'"+T=

..—.—l—i,—-r: {nam —330%
T A

Mpumep 2. Arceos —=9kn+ arccos %=2fm e —:-:-
[Mpu k=0 umeem % (uan 60° —raasHoe IHAMCHUE) 1l — %(lmll —60%);

npi k=1 umeest 2n4 2 =2 qt (wan 420°) u 2n—F = |% a (nan 3007
0TA

§ 25. Ocnonnme coorTwowenna aan ofpaTumx
TpuroHomMeTpItieckuX dymkundi 1)

sin Arcsin a =a;

cos Arccos a=aqj;

tg Arclga=a;

clg Arcelga=a;

Aresin (sin @) = ka4 (—1)* a3

Arceos (cos &) = 2k 4 a;
Arclg (lg a) =hn4-a;

Arcety (cig o) = ka--o;

1) Kopaus, BXOAsume B0 boe dopuyas 3TOro |ur|.|r|u-|1a,~.nw.wxnm¢""w
Quncad,
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arcsina=arocos J T—a®=arclg

V1=at
arccos g =arcsin ]fl—a==arcctg~,-"—: npa
Vi-at® a0,
arclg azarcctglzar:siu = 2 _ arccos I_
a Vigar Vigat

: 3 T
arcsin a+-arccos a=3;
arclg a-|-arectg n=%; arcseca -i-arccusecaz_’_;‘__

Arcsin a-+ Arcsin b= Arcsin (a YT—=07+b V' T—a),
Arcsin a— Arcsin b= Aresin (2 VT—52—b V' T—a3),
Arccos a-- Arceos b= Arccos (ab— Y T—a° V' T—F),
Arccos a— Arccos b = Arccos (ab L} 1—a® o= b2),
a+b
Arclga+-Arctg b= Arclg —;.

Arctga—Arctg b=Arctg |ﬂ+—-:b'

) arcsin (@ Y T—05 b ¥ T—a?) (ecan a®4-p2 < |
aresina+ 2 TaKme ecan @b > 1, no ab < '{]}
~-arcsin p | % [n—arcsin(a Y T—07406 V1 —a*)]

. fecaut @8> 1 wahs 0);
arcsin (a YT—6—b V 1—a°) (ecnn @24 p2 < |
arcsina— a Tawke ectn a*+6* > 1, 10 ab 5. )

= [I(—-arg:sin{a Y1——b m)]

— arcsin b !
(ecnmn a*+b* > 1, wo ap <0
B ofenx mocaegnnx dopuynax nepel kaugoll Keagpatmop CKo
HYIKHO BIATB -, CCAM @ NOAOKNTENLNHO, Il —, CCAN a m"“ﬂenhmﬂ
§ 26. O cocTamaennn Tabauy TPHrOHOMETPHYECKNX LT

Jlyra okpyikHoCTH (M“ﬁi{;, pitc, 230) Beeraa Aannmee cmr"“'ﬂlueﬁ

¥ ATAM,
ec xopam (MPMy), Tax wro —grmppk. > 1. Oquako s Meuse Uentpay,.

ATAM,
Bl yroa MOMy, Tem menswe otHOWENHE “ATPA, OTitdaerey o
e, T. @ TEM MEHBLIYIO OWNGKY Ml COBEPLINM, CdnTag xye -
X0 apusyit. Tak, npin uentpansuou yrae 10° ayra My, - cm!f i ep
0,174 533 (r—paguyc okpysuocty), a ee Xopaa 0,174312,; Abangp

1,174 533r )
(o,lu grar ~ 1001 )5

npuiAB X0p1Y paunofl pyre, Mu caenaes owiGKy B D,ouog,l T
BUT Beero OKOAO OANON AECATON mpoueiTa. tocra,
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Ipn yrae s 2° omocHTeannan owntka Gyrer yxe npumepuo 8 10 pas

MEHLIIE, HMEHIO, dtyra panna 0,034 907r; xopua pasma 0,034 904r. Orio-
0,034 907r

wenie #x g & 1,0001. Ipusae gyry paosoft xopje, el aenaeM
ownGky okono cotoll npouenTta.

C apyroit ctopoust, omiowenne ayrn MAM, k xopae MPM; B TO4
HOCTH DABHO OTHOWICHWIO pajumanncil mepw yraa MOA (cocraBasiomiero

nonosuny yraa MOM,) x ero cumyey. B camom pene, MAM,: MPM, =

v TP ATA
Y = 2MA2MP=MA:MP =2 MP, wo —1—
A‘em, panmannan mepa yraa MOA (§ 3), a ME eemn

R
CHHYC TOro Ke yraa.
3uauut, npuusas 3a sin o pejnupiy camoro yraa
M o« (B panuainoii Mepe), Mul clieaaen HeGoabLIYI0 OWHOKY,
ecan yron o nesenux, Bamn goctatouso mansiil Yrods
Pue. 230, MOIKHO HaliTIl CHITYC 3TOFO YTaa ¢ HyHHoil cTeneHbio T0M-
HoeTi, Tlocne sTOro MOMHO COCTABHTL # BCIO raanny
Tpuronomerpuueckix dymemii. lyers s nawaw, nanpumep, sin 30° “”“f
no opuyae cos 30’ = ¥ T—sin®30° mui HaiiieM u Kocumye 3Toro yrad
aatem wafinyrea g 80, ctgd0” u 1. A. no dopmyaam crp. 272, Hance
dopmyair  sin 2e=2sinccose u cos 2e=coste—sinie NO3POIAT
HaiiT sin (230 =sin1® u cos 1% TMotom no dopuynast cAomemii
(§ 17) mauncanm  sin (19-4-30°) = sin 1°30" u cos (19--30") =cos | 3035
Teneps, anas cunye n kocnnye yraos 1°30° u 30°, nafigest sin 29, €08
T A
Tax wmommo cocramits TaGanitst TpUroHOMeTpIecKuX (ynKiRil (“9‘“‘;
3YACh STUA CTOCOGOM, WYWKHO cHauala NaiiTh ¢ AOCTATGWNOIN TOWHOCTLI
UMCA0 T—HHANC He Hafiien pagnannyio Mepy yraa), Ho puxaagkn GYAY
UPEIBLYAIHD T POMOIZKHMH. B.u 18 sexa cocrasurean TaGanu (V, 2) 1078
30BAMICL NOMTH CTOML Ke CAOMHEM pacueramu, B pacrosuiee BPEMT

cylllecTBYeT ropasfio Gonee GLICTPHIC NPHEMS; O OCHOBANM! 1A METOAZX
BLicielt Matemaringi. %

§ 27, Tpurosometpuueckie ypasHenun

Ypavlienne, copepikamiee HeNIBECTHYIO BEANYNNY Noj InAKOM TPHIO:
HOMETPUUECKOI (hYHKINN 1), HAIWDBACTCH MPUAOHOMEMPINECKILM .

Mpunep 1. Ypasueune sin y—- TpironoMerpiteckoe. Ero K0P

2,

ni: y =30°, y=180"—30°= 150°, y=2-180° - 30° = 390°; y=3-180°—
—30° =510° u . 1., a TaKMwe 4 -_—.'—-18.04—30‘: ==—210% y=—-2-|s‘]°+
4 30°F=—330° u 1. 1.

Ofee pewenne (r. e. COBOKYNHOCTL 6ceX KOpHeil) Mommo 3amicaTh
TaK [cp. V, 24, gopuyna (1)]: :

y=h-180° - (—1)*-30°,

'

1) Hexotopsie antops  nomsuanot TEPMIN  STPUTOHOMET PHNECKOE ﬂ!ﬂ‘“"':::;
n Goace yiKos cumcae, Tpefyn, yTofiu HenssecTHAn BEARNMNA cogepwaaachk HICA
noA SHAKaMI TRHranoMeTpuMeckns drynkund. B rokom cayuse ypamsnenne lll’“’“‘aﬂ.
ne GyRer TOUCOLOMETPHYECKIM. Ofnako, kaw Gx 11 NoNNMATL Tepsmi «TpHFONOMER
piueckoc YpaBHelnes, paccsorpente ypamnenufl, rag mensnecTitan ueml'lll““’,rm
JEPHNTCH HE TOALKO DO JHAKAMH  TPRFONOMCTPINECKHX  Qynkunf, wo w B AP
CONETAUNAX, NOACING DO MHQFUN OTHOWCHUAX,
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e k—moGoe wemoe HHCAO (NOMOMMTENBHOS, OTpHUATEbHOE AN

HYb).
Pacemorpus oguo 3 pewennii, nanpamep y=230° Ero momno sanu-

cath Takme y=1800", wau y=108 000", nan y-——-?ﬂ =~ 0,6236 (nogpa-
aymepan Hauvenopanne «paguanon»).’ Takum ofpasom, B ypasucimn
SiN Y = HEHIBECTHOC Y ECTH DEANTHEA YAz, A Ne ero wicaoboii Mepel.
Uncnosan e Mepa 3aBiCHT OT BH00Pa CAMEHUE N3-

MEpeHNs VIAoB (rpagyc, MUiyTa, paguam # T. 1.).

Mokno npunuMars 32 HEU3BECTHYIO Beauwmny A
TAKHE H YHCNOBYIO Mepy YrAd; TOrAa HeoXofumo
YHa3dTh, B KaKNX GIHHHUAX HIMEPAKTCR Yraw (o, Q
npumep 2).

M punep2. Xopaa AK (puc. 231) pasna paguycy
okpymHoctt R =0A. CkoasKo TPaLycoB cofepixur
ueHTpaabHE yron ACK? 3neck HCKOMON BeAHYHNON Ap-
JNARTCA 4icAp; 0GoanadnM ero GyKBOIl X; TOrAa BeaiunkHa Puec. 231,
yraa AOK ects x° (£ AOK = x°). [loctpons Giecerpy-

ey OD yraa AOK, mmeen / AOD=(%)“- Tak xak AK=24D =
— 204 sin £ AOD=2R sin (%)u. a 1o yerom AK=R, 1o moays

wacm ypasuenne 2R sin (%—)nzn‘?‘ T

oL N
sin 7 =g

Oapo 13 peuwrennil 51010 ypanncgun ects x =00,
Ha wwkoanisiX 3anstuax ofslMHO PeliaoT tagye
ag
crioco(a  COCTaBACHIT TPHTONOMETPIIECKOrO  Ypanuapyy o.-uaq"' rae ofa
FOL, 1 DPEANOYTHTEALHD NOABIYIOTCE NEPRLIM ‘:"Ocnﬁo;tngmc npu-
MPAKTIKE HACTO BCTRUAIOTCA SA4, FAE NeDBil cnoceg HE"J'""D 48
NpHrofeH

{cat. npumep 3). -
l’rp umep 3. Jyra AK oxpymsoctn (puc, 231y Npesocxozur
nT cTie

n o ol

FiBaloy1o ee Xopay & = 1,0472 pasa. Faiiry HenTpa
[Mpnyenmn® sropoil cnocol. OGoznawm Sepes y o Bl yroq AOK,.
HekoMore yraa (T. e. X ecth NEROTOpOe wicao). Paayenyio »epy

Kax » npnmepe 2, naxogum AK=2R sin (_f_)n :
2/t “Paaycuan wepa

ayrn AK Towe pasna &, T ¢ aamna ayrn Ak rr—
oxpymnoct 2nR. Buaunr, 360 9T Admubt
IR —=—— R — RBx
AK =300 ~IBD "
b n
Mo yeaonuio AK: AK =3 . TTonyuaex ypanye,,

ZRE-9R sin (g)“a =
3

(U]
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310 ypasnuenie umeer (epuncrrennoe) pewenne x =60, T. e eroMbil
yeoa AOK paven 60°.

Ecan G 32 wen3pectuoe X Mul npussan mepy yraa ACK e muny-
max, Mel nOAY4wAN Gbl ypasHenne

'
x:sin (f—) =7200 @
(kopens ero ects x=3600, 1. e. / AOK =3600%).

Taxum o6pasoM, NpHHAB NHYID CANHMLY H3MEpenusd VrAa, ME N0
Jyuaem cyllecTeenno muoe ypassenne. Bmxoant, uTo ans paccuaTpiBac:
MOfl 337auM HEAL3A COCTABHTL Takoe ypasHenue, rae Ob GykBa X ofostia-
Yana BeAHYMHY CAMOTO YIia, a HE ero YuCAOBOIl Mepbi.

dameuanue. Ecam vuepes x o603HauuTh PajNaHuylo mepy
yraa AOK, Ml noaydum ypaoneiie

sl R I 3)
gsin ==
(xupeub ero eCcTh x= %) -

o Biewnemy BuAy STOr0 YpaBHEHWS MOKHO NOAYMaTh, 970 5&':
Boit x oGoanavaeres cam mekommit yroa AOK, a we ero wucaosast :‘-‘PK'
Ha cavon giene specs x ects uicao—pajiamiad sepa yraa Abo
uGo ypasmenre (3) ecth muub  cokpauennas sauuch  ypaBnel

: x 2 _ o
il Si“_g) pas=- . TlofoGuun e 0GpasoM Moo Gbi0 Gbl BMecT!
ypaenenns (1) yeaosne wanucars:

x: sin 4 =120.

§ 26. Mpnemw pewrennn Tpuronomerpuseckux ypannennit

Mpu PELEHHN  TPHTONOMETPHNECKNX  ypaBuenuit crapaworcs nsi‘i;:_:
FHAMeHIA Kakoii-abo oguoit TPUTOHOMETPHNECK Oft dhyHKIII penapecT! i
cennunnil. OTciona © noMclipio TaGaWLL MOMND WafTW 3naucHus ““:“
HensBecTHON BeAwunnn (B ofiem cayuae npuGansennse). das 320
ofiltiero peiwenust caysmar gopmyas § 24, =

Opno n 1o e YPaBHeHNe MOKHO PeWaTh pPasudmLIMu npﬂ'!"“’jn‘:
Tlpu sToM MOTYT OKadaTbes noseanwMi dopmyas § 19 1 8 ocofeHos
§& 17 u 18,

Mogvepran Tpuronomerpiucckoe ypasuenie Tosy i WHOMY "l":
00pa3oBaNiio, HYNHO 3aCoTuThes, YTOGM npeoGpasomamnoe YpABHEMME
GLI0 PaBHOCIALIO WexognoMy. BnpoueM, Weoria wenecooOpasno COBEP
Wwath W TaKkne npeoGpasoBannd, NPH KOTOPHX  PaBHOCHALHOCTH nennii
Japauee rapawthposath. Ho torga B caywae BosmommocTit nosipaeHitd
AHWHAX Kopuefi (Wanpumep, npn Eoareeni ofenx wacrei ypapienitd
B KBAIPaT; CM. NpuMepH 5 W 6) 1eoGXORNMO nposepumy pee HaRAEHIHEE
peleH. B CayHae BOIMOKHOCTI NOTEPH  Kopueil HyKHO }.c.,a“omm-.
Kakife UNENHO KOPHIL MOryT NpOnacTh I ACHCTBUTELND it OnN NPONAAAIST:

Bnpoyem, onacHocTH noTepsTh KOPHH HacTO Serko MAGEHKATh- Toxs

WeM 370 "ﬂ[ npimepe. Tlyers pano ypapnenne tg x=2 sin X. Fanwues
ero B Buge —%

Tore = 2sinx. Ecan paaneants ofe wactn pa sin X, MH noay=

uHM ypaBlenie Eo-:._zg' He pABHOCHALUOS amnomy: Gyayr norepai
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kopun ypasmenna sin x=0. Ho somuo noctynnts caeayiouHs ofpa3om.
IMepenecen 2 sin ¥ BJEB0 N BLHECEM 34 cKoGKY Sin x. Ml noayuns papio-

" 1
cHaLHOe ypaprenne sin X (Eﬁ-"E) =0. Owno YAOBJIETBOPHETCH JIUIb

- 1 o
B Asyx cayuasx: 1) ecow sinx=0, 2) ecau ET=2' T. & COsX=5.
B neppom cayuae x=Fkm; Bo BTOpoM x=2k% + % Mbl noayummi nee
KOpHH. »
3 amMmevanne. ]'Ipu pavunean un y-"lln- oAl H3 COMHOM nrenci, Heol-
XOAuMD YOeAHTLCA, “TC D 3ITOM APYTofl COMHOMHTEIn He ofpaujaemcs
@ Geckomeurocmp, B WaweMm npuvepe npi sin x=0 umeen cosx= £ I,

1 .
TaK 4T ﬁ-—i pasio —1 wan —3. Tlpn cosx= -~ HueeM Sinx=

v
=1 72 Ecau se EBTopoil coMHomuTens ofpauiaercs b Geckomeu-
HOCTB, TO Pe3yaLTaT, Kak npasuao, Gyner Heseped. [TycTs, Hanpamep,
Rawo ypasuenue sinx=0. Ero moino sanucath B PABHOCHALHIOM BiIE
cos x-tg x=0, Ho menb3n nonosmts cosx=0 (npu cos x=0 ypasueiie
sin x=0 aasegomo e yaosaersopaerca). Herounuk ownGKi sakiouaeTca
B TOM, W10 mpu cosx=0 ¢yuxuin 1g ¥ ofpawaerca B GeckonedHocThb
(tgx____ il_l;-,ms‘ X ) y
0% X

Mpocreiiwnii no” wiee (o we seerza kpatuaittuiil) cnocol pelwenns
TPHTONOMETPHYECKOTO YPABHEHIN COCTONT B TOM, WTO BCE TPHrOHOMETpR-
HECKHE hynKILNN, BXOAULIE B ypasienne, BHPAHKAIOTCA MEpes OAHy H TY
ME (byHKumo onoil u M Tofl IKe BeANuHNG, HanpiMep HMepes sin X

uepes tg x, nuan uepea lg—’;— W T, 4. (taGauua wa crp. 285 u opuybt

Aaw sine, coso w tga § 21). Yaaunwi swbop stoit ynkuwin wacto
CORPALLART BLIMHCICHIT.

Mpumep 1. 34-2cosz=4sin? .

Jdaeen yaofno supaanTs sin®a uepes cos a. Hmeen sin?a=1 —cos?a.

yuaeM papnockapuoe ypashedue 3 - 2cos o =4 (l—cosa) A
$c0sa|-2c0s o | 0. Do YpaBuenie — KBapaTHoe  OTHOCHTEALHO
cos @. Haxonum spa amavenua cos o

(cnsa)1=l":_""_5=g.3ogg; (tﬂsa)sa;"‘;' 5_ _0,8090,

oTiyaa o =360°k £ 72°00' n o=360°k + 144°00".
Mpumep 2. =8lgx—2

o3ty
“3uec y10610 wupasTh cos®x vepes fg x. Hneew 03X =i

Monyuaen pasnocitasnoe ypasueune

3lg?x—Btgx4-5=0.

Orciona (g x),=1; (tgx)s=--. Vpasueune iyeer peuwedun: X=

= 180% - 45° u x— 180°k -5 ¢ .
WPHGAKCIHas). x Bﬂ.k-l 59°02° (nepwan QopMyaa TOUHAR, BTOP
IMpumep 3, sin® x—5 sin x cos x—6 cos® x=0.
_,,f'.f‘:f: DPOLIE BCEro pa3fenuts obe yacTi ypaBheHHs Ha COS® K.

te*x—5tgx—6=0.

{
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Tlpu pesennit Ma cos ¥ Mul He Tepsiem Kopueil, JleficTpuTenwHo, NOA
crasus cos x=0 B pawnoe ypaewenine, uaiiem sin x=0, a ypapHeHHd
cos Xx=0 u sin x=0 HecoBMeCTHH.

Ha ypasuenns {g? x—51g x—6=0 naxogum (tg x);=06 n (g x)a =
=—1. Kopuamn ﬁgny'r x=80°32' 4180k n x=— 45°-- 180°k.

Npumep 4 2sin®x--14sin x cos x50 cos® x = 26.

3peck Helenecoo6PasHO BLIPANKATL COS X Hepes sinx WiH HaoGopor,
TAK KAK BO BTOPOM MAGHE MOABHTCA MppauMonanbHocTh. Ee mosHo yuit
TOMUTL, YELWHNUB STOT WieH # PBO3BCAA ypapuenne B KpBaapar. Ho sto0
CAOMHO, K TOMY e MOTYT NOABMTLC JNIUHHE PEIeHus. Ey.l!i; ;ﬂ.‘-"‘m
BHPaINTL Sinx M cosx vuepes tgx. Mmeem sin x=‘;?|—;';—"__;: £

1
TiVigigiy ¢ B STux dopayaax suaii Gepyres o ofa ECPX=

nMe, ANG60 ofa MWKHMMe (TaK Kak sin x:cos x JomHo pauATHEA 1€
a ne—tg x). Tloayvaem paswocuabHoe YpasHenne
21gtx+ 14 1g 2450 —9%
T+igsx N

cosx=

Ocnuﬁn'glmcn or auamenarensn. JIWWHHX Kopueii ue noayunTed, ﬂxx
kak 2-4-tgdx ue mower papusThes uymo. Ilocae npupejenus nogo0iH
UNeHon NoAYYHM padHocuibloe ypasxenne )

8t x—14tp x—24=0,
Orciona (g x)lz—;-- (lg x)a=— 3T

Pewennasin 6yayT: x=53‘0?’-|-'lsﬂ°k. x=— 36°62" -} 180°k.

Mpumep 5. 1
sinx+47 cos x=5. (
Bupazum sin x uepes cos x. [Moayunm:
+ ¥V 1—cos®x-+7cos ¥ =5 @
nan

+ V1—cos?x=5—7 cos x.

Ecan 6w Guiin N3BecTHi snavenus cosx, To Mul najan Gbl, “"9“
SNAK BIATL NEPEH PAAMKAOM (IAIGC, €CAN NPabas MACTL NOJOMNTENBHE:
Mitnyc — ecan orpiulatensia), He anan xopueit ypasyenns (1), Mbl BoiiyH:
nenw coxpannts ofa anaka. [Mostomy ypasnenne (2) ne passocibno (1.
Mut peean anumne xopun. Bosnogn ofe wactw (2) b kpagpar 1 npHBoL
NoAGGHLIE WK, NOJYYaeM ypamienne

50 cos® x—T70 cos x+24=0, &)
paBiocuabioe ypasrenmo (2), wo ne ypasuenmo (1).

Haxopum (cos x);=0,8; (cos x),=0,6.

Orciona &=+ 36°62' - 360°%k w x= 1+ 53°07" -+ 360%k.

Tlposepiy noayvennse xopmt. Mogcrasang cos x=0,8 v (1), noay
ugem §in x=5—7 cos x=5—5, 6=— 0,6. 3uaunr, xopun x=-- 30 52"
-} 360°k auwmne, Tak KaK cupye STHX VIAon (onH npunapaemar nepeoit
versepri) pasen-j-0,6. Kopun e — 36°52' - 360°k npunagaeskar  yPaB=
nenmo (1), nbo cunye stux yraon pasen —0,6.

1) 3o ypamMenne MOKHO ROPOUE NOAYHITL CACAVIGUIM NCKYCCTREMRBIM "g"l'l:
CMOMI TEX KK $in? x+#cos? x= [, TO NPARYI0 MACTL JANAOMD YPIRHENHS MOMNHO :ﬂ;u
cath B BnAe 20 (3in® x4 cos® x). BaTed NEPeHOCHM ECe WICHH BACHO M ALANN B €IS
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IMogcrasuy Teneph B ypasuenie (1) suatewue cos x==0,6. IToaywim
sin x=0,8. Orcioga a3akTiouae™, uT0 Kopuu x=--83°07'--360°% npu-
uagnewar p ypasuenmo (1) (cwmyc smux yraos pased 0.8), a kopum
x=— 53%07' 4 360°k mmwmmne (cunyc stux yraos pasen —0,8).

Pemengamn ypasuenus (1) Gyayrl)

x=—36°52'4-360°k m x=53°07"4-360%.

Mpusmep 6. Ypasuenne, paccMoTpernoe B Npivepe 5, ecTb UacT-
nwii BHA ypapuenns a sin x--0 cos x=c. Bee ypasuenis s1oro ofiuero
pHaa Mol pewars ykasaHuwim cnocofom. [lokamenm euie npa cnocoba
Ha TOM Me npumepe
sin x-7 cos x =5, 1)

Meppuit cnocoG. Bossognu B xpagpar [npi STOM BBOIATCA
Jnumpe xopui %)) Moayvaen:
sin® x--14 sin x cos x - 49 cos? x =25,

Tpusenun oxnn w3 npueMon, yKasaHHWX B Npusepe 4, nOJYHIM
ypasuenne 24 tg?x— 14ig x—24 =0, sro me ypaBHEHNE Mbl TOTYHILII
B npnuepe 4. Cuosa uafinen (tg x); =r'5—. (g X)e=—- Oanako Teneph
n3 kopuefi x=53°07'+180°Fk u x=— 36°52'4-180°% wmymuo ycrpa-
Hite e, Ecau tg,s::-;-, To umees auGo sin x=0,8;, cos ¥=0,6,
Jnfio sin x=—10,8; cos x=—0,6. IMogcranosxoii o (1) vemasenmcs, HTO
FOMTCH TOJILKO NEPBad napa auadenuil, T. €. Yroad X NPUHALIGHKHT nep-
Bofi wersepTi. 3uaunt, cpean xopuefi x=53°07"+- 180" rogatca ToALKD
TG, KOTOPME NOJAYNAIOTCH NpH YeTHWX 3Hawennsx k. Iloaaran k=24,
fmoaynaen  x = 53°07' +- 360°%’. Tak e naiigew, uTo W3 Kopueit
X=—36°62'1- 180°% rogaTcs TOLKO Te, AN KOTOPHIX Rk—HETHOE HICJO0,
T. @ X=-— J6°52" +- 360°k".

Bropofi cnoco6. Bupasum sinx n cosx wuepes g =+ (dop-
Myan  §21), Ilocae ynpoutennii noJyuaeMm DaBHOCHJbHOE Y pabiielke

l'i'!gE -;——2 g l;-—2_—0, oTKYJa

(85),=+: (e5),-—%

Haxonm - = 26°34' +180°% n - ~ —18°26' -+ 180°k. Kopussut GyayT

* = 53°08'-1-360% u x ~—086°52"4-360°%. IMpeusymecrso storo cno-
coa B TOM, YTO OH HE BROANT MWK RopHeii.

K 3avmenanne, Bropoit cnocof oGaagaer Goabiuodi  oGULHOCTLION
B*‘-‘:‘[Jé:iu T];III‘OI'IOME'TpHIiemoc YPaBuenne NPHBOANTCA K TaKOMY Buiy, uTo
e ROAAT TOALKO TPHTOHOMETpHUeckne (ry KL 0QHOTO 0 TOrO He
‘m;w; = BCE STH (yHKINN MOMHO © Tomomsio dopuya § 21 BupasuTs
iR ;II:;II: nggommuoro yraa. Bwuncnesus npin stom cnocofe oka-
il ;m 168 TPYAOBMKIUMI, MeM NpH APYTHX, HO 3aTO Mbl W3Gan-
ool ICKOB NCKYCCTBEHMLIX NPUEMOH 1t BO MHOTHX CaAyuany nage-

RHIA MW Kopueil.

) ¥panmenne (1) womuo samici i sin x=5=7 cos x.
E::::g':i? Kuagpar, noaywaew sln? xmi'-'?nrf:lﬂgﬂmzum:;ﬁ'mw'"m ne T"’?““‘
Hun slnd oy w:e:ml‘ _ﬂ':‘:“l!;my‘mnocb Des i B TyARUERGA 10 ,r=.'i‘:? piel x‘: Doue:
€ NIADMEHHEM B TexeTe, noayuuy cuga (3); u Auasnefliee pruieiie soBiataeT

%) Cu. npefuaynyyo CHOCKY.



V. ®YHKUHU, TPAGHKH

§ 1. Moctoanusie i nNepeMentbie BEAWHHHNL]

[pnvenenie MaTemaTnki K HIYUEHNI0 33KOHOB NPIPOIAL H K HCNOb=
30BANWIO MX D TEXHHKE 3ACTABIAO BBECTH B MATEMATHKY [OHATHE nepe-
MeHIOR BeAMMMHBL ¥, B NPOTHBONOJOMHOCTH eii, NONATHE NOCTORNHOIL
peanuiib. [Tepeyennaa seauwing —sTo Takan BeANuNla, KOTOpas B ycao-
BHAX RAHNOTO BONPOCA MOMET NPHHIMATL Pa3AHMUbIE 3HAYEHIA. Iocmosn-
HOA BEAUNINA—STO TAKaR, KOTOpas B YCAOBMAX AAlHOrO BOMpoca coxpas
HAET wenamenuoe awavenwe. OpHa W Ta e BEJHYHHA B OHOM BONpoce
MOMKET GbiTh mocTofHHON, B APYroM— nepemennofi BediMHHOIL.

[ipumep. Tewneparypa T kunennua ofs B GOALINICTEE (H3NYIEC-
KNX BOMPOCOB ecTh pemuuna noctoaunan (T =100 °C). Oauaxo B TEX
BONPOCAX, TAE WYMNHO CUHTATHCA ¢ namenennen atmochepuoro Aapnennd,
T ecth BeaMumia nepemenias.

Pazausene noctoamisx i nepeveniiux veaiuint ocofenno uacro npi-
MCHARTCA B BhCWEll MaTemaThke; B saemenTapuoil maTemaTike OCHOBHYIO
POJib HPPAET pasjiesienie BejnuMu Ba nasecTiwe u nenspecrunie. MMocaen-
Hee Coxpaunercs W B BRICINER Martematike, MO Me NIPACT TaM ocHOon-
1oil Emu.

lawe ucero mepemennuie pemuiie 0Go3navaloTea MOCICAHNMH GYK-

BaMu JaTHicKoro aadasura ..., X, Y, 2, @ NOCTORMNIBLE — NEPBLIMI:
a e dh .

§ 2. dynkumonansHA IABUCHMOCTE MENAY ABYMS NEPEMEHHLIMU

Tosopsit, uto gpe nepemennuie Beanwunbl X, y CBAIANLL (YHKYUOKAL-
HOM  SAGHCHLMOCTILGIO, CCI KAMIOMY 31aueHNio, KOTOPOE MOMKET MPHNATH
OANA M3 JHIX, COOTBETCTBYET OAHO I HECKOIbKO ONPEACTeHHEIX 3nave-
HiLil apyroit,

IMpumep 1. Tewneparypa T kunemus oasl it aTmocepnoe aap-
Jciine p o coR3anel Y HEURONAALHON 3aBNcHMOCTLIO, HOO KaiKIOMy 3Ha-
uennio T' COOTHETCTAYET OANO ONpeAceHHOe AHAMEHIE P i oGparno. Tax,
ccamn T=100°C, 10 p wenpemenno papio 760 st PTYTHOFO CTOAGH;
cemn T=70°C, 1o p=234 muu u 1. 1. Hanporis, aTMoGpEpHOE jaBne-
e poir OTHOCHTeJLHAR  BJAAXKNOCTL BO3AYXa x (pacemarpiBaemule KaK

nepeMenibe  BEANMHNL)  Me caRsanul yHKUIOHAALHON 3aBHCHMOCTHIO
ecal uanectiHo, uro x=90%, To o seamumne p HEJBLIA ClIE CKAIATH
HUNETD OnpPeieJeHHoro.

[puep 2. Maowass pasnoctoponnero TpeyroibiiKa S it Cro nepit-

METP p CBAZANL (yHKUHONabION 3aBICHMOcTLI0, Dopuyna S=( Vﬁ:Sﬁ) p?
NPCACTABIRET STY 3ABUCHMOCTD,




§ 4, N30BPAXEHUE @YHKLUHH 206

Ecan menaTeasio NOJYEPKHYTb, 4TO B AEHNOM BONPOCE 3HAMEHHA
nepemenofl ¥ AOWKHL OTEICKHBATLCA 710 SRAAHHKIM 3HAUSHIAM Nepenen-
HOMl X, TO nocJepHasn (¥) NAILIBAETCA HEIABUCILIOL NEPENEHNOW WIH apey-
Mewmost, a nepman (y) —aesucumod nepesenHod WAN gyrkyued.

Npunwmep 3. Ecam no peandune NEpHMETpa £ PaBHOCTOPOHHETD
TPeyroJbHHKa MEl XOTHM CYIHTh © ero njowaan S (cu. npumep 2), o p
eCTh apryMeHT (HeaapicHMan nepeMenias), a S—QVHKUUA (3aBwcaman
TiepeneHHast).

Yame peero Hezaplicumas nepemensan ofosHauvacetea Gykmoil x.

Eca KamgoMy 3nademiio apryMenta X COOTBETCTEBYET TOJLKO OAMO
anauenie QYHRUNE g, TO (YHKUHA HA3WIBAETCH odxoanawHod, ecan ava
HaH Gonee —unozoanawsold (Apyanaunofi; Tpexauaunoii u T. 1.).

Mpumep 4. Teno OGpoweno BBEPX; 5— DLICOTA €ro Haj 3eM-
sieil, {—wpesst, npoTexiuee of Momenta Gpocanns. Beauunna s ecrs onno-
IHauHan (YHKUHA OT {, TaK KaK B Kamanlil Aauiikiii MOMENT DLIcOTa Teaa —
BhoAHe onpejencxHan peandnna. Beanunsa f—asyanaunan dynkuna
OT §, TaK KaKk Teq0 HaXoAHTCA Ha NAnioil BWICOTE 5 ABARAL —OfHH a3
NpH nojere BBEPX, BTOPO pas—MNpH Najieii BHU3.

Dopmyna s=v.,r—-;—g!=, CRAILBAIONAA Tepevennke s, ¢ (s aan-
HOM  caywae HavaiLHaA CHOPOCTL Uy M YCKOPEHHE 3esmmoro® Ta-
TOTEHHS g—TMOCTONNNLE BEANMHIE), NOKaibiBaeT, uTo npu ganmom |
VIMECM OZHO SHANEHHE S, a MpH AANNOM S—JBA 3HAYEHUR !, onpesense-
MBIE 03 KBAAPaTHOro ypapHeHns

Tl‘ gil—ugl-5=0,

§ 3. OGparHan dyHEUNA

Jan XapakTCpUCTHER (hYHKIWIN CORCPUIEHHO e cylulecTnenno, xa-
Koli Gyksoii oGosnauaetc cama QyukuMA # € apryMenT: Tak ecan
nMeeM y=x* 0 u=1?, T0 y ecTb Takan e DYHKILIT OT ¥, Rag . oT vt
nnase rowopa, x* n v*—st0 oana u Ta e GYHKUMA, xors apryuem:
€e ofo3nauen HeoANHAKOBO,

Ecan u pawnoil dynkunonantioil 3aBHCHMOCTH  apryment
[llllc I101.!euﬂ'rla poaaMil, ME noayusaesm HOBYIO dyHEWmo
obp no o K MCxXomnoil. -

Mpusmep 1. Myers uveem QyuKUMI0 4 OT apryvenra o

" ynx-
» Ha3usaemyio

u=ct,

Ecan nomenats poassi apryment u tpy ugumo, BeANYUNA Gyaer dyini-
nmell or © m npencrasures Qopmyaoi u. Ecan apryvent s obo
cayuanx ofo3mauuts oguofi u Toll e GyKnoi X, TO Hexonnas qa\-.,m:;
ec-'n.ﬁ:’. a obpatuan et } x. )
pumep 2. dyukunedt, obpatnoii  siny, spagerc f
Jefictentensno, ecan in x,' To x=Arcsin y (V, 24), B frams.
O rpaduie ofparnoii gyukunn cv. § & n. 8.

§4. Haobpamenne dynkunn hopmyaoii n Tabanuef

Muorne @yHkUHONAALNKE SABHCHMOCTH MOTYT (g
NPNOANIKENHO) NPeACTARACHE npocTEMi GopMyaamu. H
CHMOCTL  MEHAY DNAOWAAL0 Kpyra S M painycom

Th  (Touno wam
ANpHMep, sapy-
T Npeacrasngerca
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dopmyaolt 8=nr?; sasucumocTs Memay suicotoll s GpOWEHHOTO Teaa
i u{:emnem {, npotexwum or momenta Gpocauus,—opmyaoil s =vef —
—— g%, NoCAeAHAA NO cyulecTBy — npuGauennan Gopmyna, TaK Kax
OHa HE YUUTLIBAET HH COMPOTHBJGHNS BO3AYXA, WM OCHAGACHHA CHALI
ICMHOTO DPUTAMENNA C YBENHuEHUeM BhICOThL

Yacto (yHEUNOHAJLHYIO 3aBHCHMOCTE HE YAAeTCA NPEICTaBHTh
B nuac GOPMYNE WM, ecall yaaercs, dopmysa okasmsaerch HeyoGHoit
Lan puumeneiii. B sTHX eayuasx nosmayioTca MHEDME  CNOCOGaMi,
uame scero mabanvksid W zpaduseckua (cw. VI, 7). :

Mpunep. Oyukunonassuyo 3IaBHCHMOCTE MEHIY JABACHUEM P
u Temneparypoil kuneans sogs T (cp. V1, 2, mpumep 1) me ynaerca
npeictasuth oauoli dopmyaofi, Kotopas ¢ HysHOIl cTENeNbIO TOMNOCTH
OXBATHBAAA Obl DCC NMPAKTHYECKH BamHee caydaw. ITa 3aBHCHMOCTE
npejicrapanerca TaGAuLed, BLACHIKEA W3 KOTOPOl MMEET BHA:

P oMy

300 ‘ 350

400 | 450 500 550 600 630 700

r°c‘ 75,8 l 79,6 I 83,0 l 85,8 | 88,5 | 91,2 | »a,5 | 95,7 | 97,8

Ilna ynoGersa suumesennii anaueins oxuofi nepesennofi Goanie
HACTLIO GEPYTCA WEpes paBubie NPOMEHYTKI; STa nepemennas HaduLIBACTCS
apaysexmosn Tabanue.

cex anauenuil aprymenta umKakas TaGanua, KOHEUHO, HE MOZKET
CO/ARPIKATL, 1O MPaKTIMECKH Npurofnan Tadanna AOAKHA  COACPIKATH
CTONILKO 3uaueniil aprysenta, wrofsl AA% OCTA/JLNLIX 3HAUCHUE (YHEURN

MOHNO  GBIAD  TOJYUNTL € HYMKNOH CTENGHLID TOYWOCTIL NpK  NOMOULE
wurepnouan (ea. 11, 50).

§ B, Oboanavenne hynkumun

l'l)'c‘r!a HIBECTHO, uTO nepesenyas y ecTh HeKoTopas yHELIA 1e-
peverniofi x. Kak sanana sta dymknnn—gopuyaoil, Tadamued wa kax-
anGo wnave, —Gespasanuno; sta  dyikuna Moxcer GuTh JaKe bosce He
nasectioil, Aomken Gurh yetanonmen amus cay haxt GyHKUHONAILHOR
savucivoern (V1.2). Sror hakr orsevaercs sanncuio y= f (x).

Bykna f (nauaswnan Gyxea aarunckoro ciona functio—dyukums),
pasyseetca, He 06o3navacT Kakoii-anGo BeIHuNNB, TAK He KaK CHMBO.L
Ig, 1g m v . B samvenx lgx, tgx w 1. A 3amuen y=lgx; y=tgx
T A NPeACTABANIOT BNOJANE OnNpeletennbie GYUKUHONAALHEE ADHCH-
MOCTHL ff OT X, 3aniich = f(x) npeicrasaser J06Y0 ByHKUROHAALHYIO
3aBHCINOCTD,

Ecail XOTAT HOANCPKUYTL, UTO (yHKUHOMATLIAN 32BHCHMOCT 2 OT [
OTAN4HA OT (yNKUNOHATBION 3aplcHMocTH y o X, TO ee ofo3nadaiot
unoft Gykeoll, nanpusep F, u iyt z=F (1); y=f (x).

Ee/mt e XOTAT BHpasnTh, 4To PyNKUHOHAALHAR 3ABICHMOCTL 2 OF f
Ta we, 4T0 QYHKLHONAILHAR 3ABHCHMOCTD iy OT ¥, TO e oGo3nauaior

Toil e camofi Gykpofi f, 7. e, nuwyr: z=f(#); y=F ().
Ecom nafijeno nam gano supascenye y uepes X, To 370 PHpAmenue
coennsor ¢ f(x) anaxon pavencrsa, TR
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u. 1) Ecan magectno, wto y=x?, 7o numyrt f(x)=2x%,
ngI:.:Lc ]:memlm. TO = S§in X, To MozeM Hamucath [(x)=sinx.
3) Ecan f(x)=Igx, 1o cumpoa f(y) oanayaer g u-

4) Ecom f(x)= V1+x* n F(x)=3x, To MOMeM Hanucath:

Ff=scyisr LW __3% |

1& | SETT

§ 6. KoopanHatu

Jlne maaumno nepnengikyaapuwe npamse X'X n YV (pie. 232)
00pasyioT npasoyeoanyio cucmesy koopoukam. Tipauwe X'X u ¥V
HA3KBAIOTC ocnau Koopduwam, OAMa w3 winx X'X (06muno HioGpamae-
Mafd TOPHIONTA/LHO) HASHIBAETCA 0CLID y
abicyuce; mpyran V'YV —ocvio opduram;
Touka O HX nepecevenns — Hava.ION KO-
opdunam. Ha kamzoii u3 oceil Bubi-
PaeTca no npounssoay macuitat.

Bans nponsnoasnyio tonky M mHa
1I10CKOCTH, B KOTOPOIl PACTIOJI0KeNH OCH,
nafinen ee npoexuun Py Q wa xoop- &
Aunatiue ocn. Orpesox OP na ocw a6-
cuice, @ Takme wweao X, H3Mepsioliee
€0 B nabpannom macwraGe, HAILIBACTCRE n
abeyuccod Toun M; orpesok OQ wa e
OCIL opaumar, a Takme NamepmiOUlee | |
€0 wueao  y— opdunamod Tourn M.
Beamamm y=0p y=0Q nasuBa- ¥
IOTCH  npasoyeoibsbia  Koopdunamaiut Puc. 232
(tun npocto  koopmumaramm) Touki i
M. Oun cunraioren  nosommTEALILMI
Il OTPHUATEABNBIMM B cooTercTBNN ¢ 3apaHee YCTAHABIHBAEMEMN
HANPABACHIAMI nososmuTeABHMX OTPE3KOB Ha Kamgol H3 ocell (efuuro
H1a ac aGeunee noaomTensHIe OTPEIKN OTKIAIWBAIOTCH BNPAE0, a Ha
OCIl opankar —ppepx).

a puc. 232 (rje macwiTaGi Ha ofenx ocax ofumakosw) Toxka A
HiMeer abeumeey x =3 y opannary y=2; touka M,—abcunccy B
“fOPJlulluTy =1, Coxpamenno sto samucesaercs Tax: M (3 25

1(=2; 1). Touno Tax xe My (= 1,5; =3).

Kakioll Touke naockoern cooTsercrsyer ogwd Napa WHCel X, g
4RO nape (neilerurensuiix) nicen ¥, y COOTBETCTBYET OAHA TOuKA A
mpmoyro:n.uaa CHCTEMa KOOPJMHAT 4acTo MasblBaercd ACKApTOBCH
S paiuysckoro guaocofa n  marewamixa Jlexapra, WiHpoxo
PRUMENIBUIErO koopauiaTIL %  MCCACAOBANIIO MUOTHX FEOMETPINECKIX

POMPOCOB. 310 jaspanne, ognaxo nenpasnbio 1.

=
|

=

12

30

! Nexwpr fl OTHABIMES
% OALIOBISICH We AFYMA ocAMN, @ ognofl, wa KoTopofl OTHA -
:Sﬁ““cg:" SPAHIATI onpesien l-’llltz Wik poccr'unmm ToWelk AAOCKOCTIL OT OCH & -
a Iml"‘:h\'ﬂnmm Hewapr orcanrunea no mobowy sapaiies puGpaRAZIY “m:‘l o,
N m:,;',,”""" 10 Nepnesakyanpy. Kok aGeuuces, Tak i opawiaTet y Jekapra
. 1o Py of nanp coTses-
:::{:E’::m ",‘,7":"“""- B Gonpumcrne yucGunKon pasaienie !nnpﬁﬂﬂ;:::‘f s

+ N — sy TOTAQ Kak OHO -

AN €0 yhenm o OOMHO MPHRMCLBaCICa JleRapry,
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§ 7. Ipadmueckoe naoGpamenne dymxumnit

YroGer rpaduteckn u3o0pasuTs 3ajanuyio pynKuHONaALHYIO 3aBi-

CHMOCTL, HA ocH afCUMCC OTMevaes PAL 3HaueHHil Xy, ¥ Xy, ... OZuofl
W3 mepemennwx ¥ (ofblyHO  ApryMenta) W CTPONM  OpAMHATH
Yy Ya Y3 -, DPEACTABJRIOUIRE CO-

E OTBETCTBYIOMINE 3HAveHHusi Apyroil nepe-

m MeHHOI Y (hynKuun); noayuaem paj
touek My (%1, 1), My (¥e, Ya), My (%2,

20 o : Ya)y ... Coeanuasn uX nJjapHoll Kpu-
M Boil  JaunEed, noaywaem rpapuk fan-

& Hoil  QyHKUWHONAALHON  3aBHCHMOCTH.

a5 | MNpenuywecrsost rpaguveckoro naobpa-
| WKEHHA MO CPABHEHHIO ©  TaGaHuHBIM

240 T ABAMOTCA  €r0  HArANAHOCTL W JerKas

95 06O3PUMOCTL; HEJOCTATKOM — Majas cre-

nexb Tounccti. Boawwoe npakTiyeckoe

A y JHauenne MMeeT yaaunsii Bwfop Mac-

" ‘g¢ Wrabon.

0 & 1001 a0 2 Ha pue. 233 rpaduuecki n3oGpa-

Pue. 233, Wena  PYHKUNOHAALHAA  3aBHCHMOCTE

memkay Moayaem ynpyroct £ xosa-

uoro keaesa (n mjcs®) no Temnepa-

Typolt wenesa (5. MacwraGu abeumce (f) m opaunar (£) noxasans 4u-

cnonsmn nomerkami. (Hawano koopamnar m ock aGouucc Ha depreme
ue MoKasaikl, 4T06L He yBeansnBaTh (e3 Hysaw pasuep rpaduika.)
Cpaduk puc, 233 coctannen ma ochoBaiuy caeayiouedi TaGaHILb:

teC (] 50 100 150 I 200 250

E m/ent 21,5 21.4 21.%2 20,9 l 20,5 | 18,9

Mo rpauxy mommo wafitn NpHGAKINTEALHD) 3HANEHHE (YHKILIH
WO TEX 3HAYEHHN aprymenTa, KOTOpwe B TaGAHue He MNOMeHlenbl.
Hanpusep, nycrs tpedyercn naiin snavenwe E npi {= I70°. Oraommns
ma oci  abeice (an wa npasoii Af, eli napaaneawnoii) aGcumecy
{=AP =170 n poccrasun nepnenankyaap PM, npoutrem opamnaty
E=PM=2075. Urenne upesssvaing  ofaervaeTcA, ecam rpapHK ua-
liecen ia rpadaenyio (Wanpusep, MuIAMMETpPOBYIO) Gymary. Haxomaenne
NPOMEIYTOUNKX 3nauenuii yukunn no ee rpaguxy uasmipaerca epagi-
HeCKOU HHmepnoasyied,

Ha npakruke neaxuit rpagux crpomtes eno Touxams, T. e. oT
PYRI POBOINTCA NAABHAA JAHHIA, COCANHAILAN PAL OTALALHLIX TOMEK

1 My, ... Tlpn sTom Teopernueckn HuKoraa ne HCKMONACTCH BOIMONK-
HOCTL, UTO NPOMEMYTOMHME TOMKW, el He mauecennwe na rpauk, Je-
MAT OUEHL AAdeko oT nposepenoft naaswofl Kpusoil. Bauay aroro
TEOPETHYECKH CACAYET OMpeleants rpaduk Kkak SEOMEIM PUUECKOS MECITIO
(IV. B, M) touex M(x, u), woopdumamet Komopux  coRzanL danwed
Py}[l\'!{lmﬂl“fbfwn HAEUCUMOCIIEH,



§ 8 NPOCTERNE b i ediin 1 He Fes

§ 8. IWpocrefimme o B Mg spafers

1. Mponopunonmaanisie  weansomie.  Feoan
X (mpuyo)  nponopunonaniied (00 A8, e e
MOCTH MENCLY  WHMH IRV i Y piaiiieaiiie o

W /LI

TAC m CCTh  NEROTOPAN (i
nopyuosa.sesocmid), Upiik sl nigieio i
MOS JANHHS, NPOXOANULAS ey AaAG B
aficuice VIOA @, TANC@NE  ROTOpr e e

]
Al e '.\? \\“:/

SV

&
N A -
B uees
I P 1L
[ T4 7 < LT

I ‘|' |

15 - CYimd ham
Vi 7
9 ;‘-v— i
!
K ! i

Pnc. 234. Pue. 2
Mostomy  xosdduunent NpONOPUNONEILHOCTR
Yetosein  wowpepuyuenmon. Ha pue. 234 noxasans

U=mx npn m=—, m=1, m=2, m=——.
Jamenanne das onpenenchnn yraosoro
OChlo afeunce n rpadukoM nanpapienie na ocit alcn
MiTeannoe; na rpaduke e Gepercs Jofoe HANPIES
EQ or pulopa nanpanjenus ne aamucHt).
2. Jlumeinan dymcuns. Ecan nepenennbe Be.h
Ypasnenuem nepeoil crenens :
Ax+ By=C =
(tl‘l! Kpaiineil mepe omno w3 uncea A, B ne pasno "Ta
nEHkllllcmm.llo.ﬁ SABHCHMOCTH ©CTh NPAMAN A
PoxopuT wepes mauwano xcopammar fep. n. 1), B
He npoxommr.
yerh s A, un B pe papuw nyao; Toraa pad

CCll KOODAMMAT, OTCCRaN i OCH AGCLICE OTPEIOR & | . -

e

OPAnHaT otpesok b — %_

Fo=
Q.WIH:H:?;.L BB RAALNERUIEM  NPEANOARNICICH, NTR  MACITAN

h——__
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Mpumepu. Fpaug ypapnenna 2x-+-5y=10 ects npaman AB
w

(pue. 235); a=-—-=5; b -—r"— 2. Tpafux ypannemm y—3x=0
eCTh MPAMAR A,B,, WECH =£—5 =—23 bl_.-: =45
Paapewns ypassense (2) OTROCHTEALHO y, TOJYMHM:
y=mx+b, 3
rae _
m==-— -g'-', b= % .
Dynkuun y=

mx-+b wasweaercs aunedwnod dynsyued. Ee rpadux —
npAMas JHIAR.

Mpumep., Ypasueune 2y—3x=90, paspeiicHHOE OTHOCHTEALIO
y, npumer Bug gy = -g—x-i-% (m: —"Tnz '3‘ Tl %) . Tpadgux
hynRLIH i = %x-&- % ects mpaAman anuua AyB8y (puc. 235).

[Mpavas, caymawan rpaguerom dyukuun y=mx--b, obpasyer
€ NOJCIKNTENLHLIM HanpaBAenuer oci aficuuce yrod, TaHCEHE KOTOPOro
panen m M oTcekaeT ma ook opaunar orpesok b, [locTosunas peanuiHa
1M HAALIBACTCH yeaoewat Kosgduiejuenmot,

l'I PN 8 p- [an mpamoft AyB,, cayxamei rpaq:lmom hynKumi
y—--—x+—. umeen tg J XNB; -1 OL—--

h"paweune y=mx (npavasn I1pDH01‘IILI!0II!J‘IbIIOCTL‘ oM. m.l) ects
nacTLit BUA Ypasuewna y=mx--b (h=0)

Ypasnenue y =b ecThb Tome ilac'ruufl_mm‘ypnm{emm y=mx-+b(m=0).

B stom caywae meamunna y nocronti-
¥ Ha 1, 3UAUNT, OF X ne sapucut, Tem

TOJALKD TENepL STO 3uaueHne —oj-

1 1 ! 1 I ‘ L l i. He E‘e'lll."E €2 MOMKHOD CYHTAaTh II!'IIK'
.IDi I i . : | l ] l W nHen I'I.EBCME"HOH BEJAHMHHE X. Delb
0 O s Mo
Il e m - i
0
1

HO W TO KE ANA BCEX SHANEHHI X.
Ocoiennocts  Gyukumn  y=0b (y=
X =0-x--b)cocront 8 ToM, 4TO Temeps &
7 He ApAAeTCH qa:,:mu.ner: or
(nGo awavenusm y, ne pasuuy b, ne
COOTBETCTBYET MKAKOE JHAMEHHE X).
Fpapnk Qyuxum y=>b ects npa-
Maf  AHHNA, mapantensias ocn aé-
| cuuce}.[
B a puc. 236 ammua PQ ecrs
Pue. 236, rpadui ypanuenna y=6, a P,Q,—
rpauk ypassenus y=—4,
¥ pasnenie y=>b noayuaercn na ypasuenns (2),korga A=0 ( b= —E-) V
Econ we B=0, 10 ypasneune

X=ala=

=
E)

(2) womno mnpeicTasuTh B BUAC

/T & X—nocTofnnan seanyuna. Ee MoKno cunrars

Gyusuuedt nepesenioll seanumug y (no y ne Gy ner dyusuueii or x;
€M, Buile),
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al

Tpajuk ypapuenus ¥=a eCcTh NPAMaA AukNA, Napajacivhas och
opankar. Ha puc. 237 npamas quuns RS ects rpaduk ypasnenns

x=-+4, a R;S;—rpadux ypaeneung y=—2
Ockb aficumec ecTh rpaduK ypaBueHns y=

ypaesuenna x =0,
3. OGpaTnas nponopunonanbhocts. Ecam seamynnesl x 1 y oGpatio
nponopunonansue (11, 49), To dynKunOHANLNAA 3ABHCHMOCTE MEMAY

&
o HUMH BLIpA/KAETCH YPaABHEHHEM Y = —= ., rae ¢ ecTb HEKOTOpasl MOCTOAH-

nan penuunna. [padur obparunoit
NPONOPIHOHANBLHOCTH ECTh KPiBasn

y

E_l__

[:F_ &

|

ST

Pue. 237,

MWHNR, cocTonumian na AByx perpefis; manpumep, GyRELIA v =
Opasaeren (pue. 238) Kpupoil, persn xoropoit cyTe AS B AL
uanbpamenu  enge
(nyHRTHPOM) W o—— 1, Dy

‘:‘mpm"“-“” (HX MoOMNO noayuNTH Nepecekas KOWYE ¢ NP
PH Bepune naockoctamm, napaasensusnm ocny 1V, B, 9)
- Ksanparnunan ynkumn. Dynkuus y == ax?

e, 238

CTOamnL

"epes waua

4V

f); Och OpARNAT—Tpadini

|

_.,___

rpadikn

€ peanunnu; a # 0) nazuwsaercn keagparpsneil. B

. [, — E 2 :
yiae y=ax? (b=c=0) rpajuis ecTh KPuBam Januns,

10 KOOPAHHAT,

4
(pynruun = —
EpHUBLE HAIWBAIOTCH  Passocs

Puc. 238.

by—e

Ha pue. 239 waoGpamens rpadun gynkumi y=ar®

AoB (a = -':T); COD (a=1); EOF (a

Kpusas, caysiaman rpadiKkos QyIRKIL §= ax?, ecrh 1
Pa6oaa wmeer ock cuvimerpun (O wa pue. "
Touka O nepeceneiniis MAPAGOTI € € OB
Go.ae.

WHIan na

. OCb0 napaGo.w.
“epuikod napa

G Ppadui qynkim y=ax®4-bx ¢ nueer 7y e dopay

K ymsunn’ y=ox® (npu Tom e suauemin a), T €

..

=2 KOL\a=-—
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napationa. Oce 3Toll napaoasl Mo-nNpeMHeMy neanxam:ui,. HO BEpLUMHA

e h)

b
JACKUT HE B HANAJC KOOPAWHAT, @ B TOMKE | — 53
! . ——
[Mpumep. Cpaduk gyuxunn y= —;-xz—*hc—r' 6 (a =ib= 4

¢=6) ssanerca (puc. 240) napaGosoit A'0’'B’, umeloweil TaKyio e

¥
; ALET; ¥
B e 7 5]
\ | BT
N\ VTS, | ]
A\ / /
\' A =
\ x x / :
/LIS 7 B
U 3 " 7
- i \ o =
1 %
¢ 2 5 L R R I
PIIC.- 239, Pue. 240.

hopmy, uTo ¥ napaGosa y-:%:‘ (AOB wa puc. 239). Bepiumia Je#uT

o Touke O (4; —9) (_qi =ty b =5__'_“!.,=— -
2a 2. + 4a FRRE
5. Crenemmam  dymcumn, Qyukuna  y=ox" (@, n—nocToRNNLE

a
DEARYIHL) Hasumaetcn cmenenword. Dynuum y=ax, y=ax*, § = —

(em. mn. 1, 3, 4)—uacrume suaw crenemioil Gymxunn (n=1, #=2,
n=—)

Tak KkaK uynesas crenens Beskoro whesa, me paBNOrO MY/, ECTh
CAMKNUE, TO npiw =0 crenennanm GYHKUNA CTanORNTCA NOCTORUNOIN
peAndofli }):y =a. B srom cayuac rpadux ects npAMan AHHMA, napa-
AeNbHAR o aGeunce (em. n. 2).

Ocraipibie caywan smomuo paséuts na aoe rpynns: a) n-—mnoJomi-
TeABIOE Hilea0; 6) n—oTpHuaTeIblOe HiHca0. s

a]iHa puc. 241 wsobpamenst rpaduki dynrkupi y=2x" npun=0,1;
i —jl- —j—- 1: —:j-; 2; 3; 4; 10, nocrpoennue g x == 0,y=0.
Bee o npoxoar wepes navaso koopaunar n uepea Touky (1; 1). Ilpn
n=1 uneen npamyo—Guccextpucy yraa XOV. Ipn “n > | rpadik
paer Cuauaza (wemay x=0 u ¥=1I) nuke stoil npasofi, a sates (Npi
& > 1) poue ee; npi a < | —uaoGopot.

SE—
'} Bupamenne 0° HEONPEALNEHNO; B AAMIOM Enyvae, Koraa dynkuna y=ax® g

DESR A ANCHMR X, KpoMg HYAR, PARHA 0, MM YCAOBMHBAEMCH, Wfo 4 NPU X=0 nes
At Y papma a,




§ 8 NMPOCTENUINE @Y HKLUN 1 B PP A TF

M orpansianch  cayuaes @ by RN KAK ORI I ity
HADTCA NPOCTBIM  UIMCHOUNEM  MACHITAOL, O Puanai e aiitide A g
HE BIATEL, TAK KAK NPH X < O HeROTOPIE Crenemie iy i« ppt
MM MOKA3ATEARMU, HanpuMep o e Vo vepmion ometen, Ll
UEALX NOKAIATEAAX CTEMeHNLE (VIR NMCIOT CMEcn i i < T, i
TPadnKN uxX EMEIOT PaANMULL WHL B SANHCHNOUEI G0 Wk, Nepie H
AN HeveTio.

KANecTse THIIMHMY PUMePOn 1w i
pyukunii y=x* 1 g=x% Tpu ucrnoma rpad

ELNTRTET o] PR T R R T
¢ commerpen v, B, 17)

2 4 1043 2 9 !
y=z" n>0
% ¥
e
i
e
— ar )
-
—
"h!,},
il
0 / 2
Puc. 241. Puc. 242,

::'I:'Jﬁllwabno OCH OpPAMHAT; MPH HEHETHOM — OTHOCHTEALHO HAYMa1d Koop-
ar,

fix Mo anasorun ¢ rpaduios  yusUHH g == ax® rpapuKn Beex crenes-
o Q’Ylll(u.l:ﬂ Y=ax" npn NoJDHHTSALHOM A HASKBMNOT Aapato.d
949 Nopadea (wan n-iit cremenn). Tax, rpadms ynkunn = ax* (puc.

) HasuBaetca napaGoaofi 3-ro nopaika AK KyGuieckod napatoaoil.

Jamevanne Eean n ecri ApobHoe uncio -:':— C NETILIM  3HAME-

1
14TeNCM g 1 jevernum wmeANTEsEM P, TO BesnuEna XM i’ AP MoMeT

mﬂh AB3 3paka o rpafHK cOCTONT N3 IRYX HACTel, CHMMETPININY
0CHTeaLD ocn abeuncc. Ha pue. 243 pan rpaduis goysmamion gis

Honw gy 4 2.\.‘["'2, T. B, X = -:—g‘ (mapaGosa ¢ FopHIonTaaLioll ocwe);

13 puc, 244 —rpaduk  goyamatnoi gymcann g ol L2 (noapn i

;Equ“ napaGosa wan mapatosa Hedan). Saccn o xV7 w o noapa
Yienaioren NOJ0KHTeALMLE IHANEHHA cTenened

= 5] l’i{a puc. 245 1|‘;oﬁpsmu|lm T
. —1, =2 —3, — 10, nocrpocitnue gan § > 0, y » O

; Prymanit gyt npe

=k
v T

.
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Bee st rpadmkm npoxopaT uwepea Touky (I3 1). B cayuae n=—1

umeen runepGony (n. 3). Tlpu n< —1 rpapux crenennodi  (yHKIHIL
pacnosaraerca ciauwana (memay x=0 u x=1) smwe ranepGoLl, & IATEM
¥
T
R Ly
i‘;'l'ps_ Y
L |
%';.i/
[ » 4
a @ S
\ 77l \E
N ==l
~
b =
. i
I}’m_( I Y
85
Pne. 243, Puc. 244,
Yidho o 59 v
2%!‘!&.’3‘6&? ‘,_%% phwa 2
y=a"in<@ ‘l s
A\ [1/1 ]
\ \\\ | /
i
-4 i/
-z
-1 - =1 1 ¥
-2 a
-3 -'j'r'.l":
al i 22X
Puc. 245. Pue. 246.

(npn x > 1) mwke ee; npn n >-—1 naoBopor. OrnocnTeabHO OTpHNLA=
TCABHLIX - Smavennit ¥ 1 apoGuwx anaveniii o ModHO NOBTOPHTL CKASAN-
Hoe B n. a).

Bee rpauxn pue. 245 meorpamnuenio NpRGAKaloTCA KAk K OCi
acice, TaK WK OCH OPANNAT, e focTuran uu Toi, wh apyroifl. Beaet-
CTBHE CXOACTEA ¢ runepGotoli st rpadukn nasmpaior euneploiami
n-20 nopadia.

6. Moxasareaswas w norapndmuveckan ynsunn, Gynkuns y=a%,
TAE a-—NOCTORHHOE NOAOIKHTEABHCE WICAO, HAILIBAETCH nOKA3amedpNoi.
Yncao a Ceperes NOAOHNTCALHEM NOTOMY, 4TO npn a < 0 BEANIHHH



§ 8. MPOCTEAMME ®YHKLIIEL IL HX I'PARIKH an

] —_ — &
a'l? =]f”m = ;‘.-’;:3 HT. M. He Guan Obt aeficTpireanusait. Aprysenr ¥
MOBET NPUHIMATE MOOKE JefCTRHTCbHEE IHANCHIN (TL1, Gy Suavienin
bymEin y=g* GepyTom TOALKO nNoJOMUTeABHBR. TaKR, My ki
y=16% npu .\'=_—: Gepercd TOABKO SHANCHUE =2, anauenne ke 2
(it 103 Gosee mmmubie anasenns 20w — 20) HE PACCMATPIBACTCHN.

Ha puc. 246 naoGpawmcensl rpadmkn  noxasareasnofl s npu
! I

T 3 o0 2 3 10 Bee oun mpoxopar uepes touxy (0; 1).

Y . (Mpu @=1 nmeem HPAMYIO  JHIHIIO,

NapaaIeasiylo ocn  aGeiee; (ryn-

k4 wHA @ CTAHOBHTCH NOCTORNION 1e-
= 2 Jauuunnoil, pasnoil 1.) Ipw a > 1 rpa-
1 | 4
— 17 o
s : ¥ , )
— T ) == L
— i I- N 49 | Ax
- ty £ 2 T :
EH"‘"‘-—_ s i o z '1;\\\._' ]
y=ogr| | e y=sinz |
Pue, 247, Puc. 248.-

?"" TPH ABIGHENI BNOPaBO NOAWNMACTCH, NpH @ < 1 — onyckaercs. Bee
Paditki weorpannucnna npuéANKATCA K OCH afcuice, HO He JIOCTHraloT

x X
= rl’a‘l"lliild:yunuimy=2”1| _|;=(.L_) , @ TaKme y=3% n y= (—i-)
x
M Boolue y=gx y y= (-";-) CHMMETPHYHL APYT HAPYTY OTHOCHTEALHO
OeR opaumar,
(e Dynicung y=Ilog, x, rie @—NOCTOAHHOE NOJOMNTEbIO: HHCJIO
ngamm 1; ea L11, 63, cnocka 2) wa crp. 187) naswipaerca aozapugiati-
(pm nwaplulunmccxan (pynsuun ofparna noxasateawnoit. Ipadni ee
©. 247) noaywaeren us rpadmka noxkasavessHON QymKLHR (Mpit ToM
; USHOBANNN) nepernGoM Wepredia Mo GHCCeRTpilCE NEPBOTO KOOpPANMAT-
0 Vyraa, Tax ue noaytaercs rpaduk peskoil obpatioil QyninL,
Kas Padik kasnofi sorapidaimeckoil (hyuKunn noayuaeTes u3 rpaduka
Litiof; Apyroit NPONOPUHOHAALHEIM  HIMSHEHNEM OPAHHATLI \’.:Inl'a;lu(hn.lu
1 PR pasuux ocuoBalMAX nponopuuonaabus; cp. 111, G4).
Thitro, puronomerpudcckine  dynsunn.  fepnoanunocts.  Onpegenenne
OnaMerpuneckux qynkunil gano n V, 5 u V, 15.
{na Ui nocTpoenns rpaguKa Kaxoit-1nio TPHroHoMeTplYecKol (pynrwii
MPHMED, citiyes) NEPEMEHHOrO yaad HYHKNO 1A OCH AGCIHCC 331aTh
A fa 0K, H306paaomnii kakoii-1nGo onpeteaennmii yroa (wanpumep, 90%),
sep QS ODMiinaT—oTpesok, HIOGPAKAIOULME KAKOEMEO WO (HanpH-
Jlllll]fl 1), 06 opunakosoernt macwraGos na oeix OCAX PENL MOMCT HATIH
2 b Tonwko nocae Toro, Kak YCTaHOBIEHO, KaKoil yrod npHiHMaeTeH
l.nnmanll)' mamepesit. JInms TOrja MHCA0 X, HIMCPAIOWEE yroJ, it s
g ¥ nraowee ero CHHYE, MOMKHO 11306pa3|1‘rb oTpeskami, Nponopuuo-
BHEMI T caam (cp. V) 27)
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Tpn non¥oemm rpadHKOB NPMNATO 3a CAMHMUY H3MEPeHHa yraa
Gpatk paxnan. Toraa diynkiua y= sin x (N0l X NOAPE3YMEBAETCA YroA B pa-
ananax) nsobpancaerca rpamkom puc, 248 (macwrabil ita oCAX OfHNAROBE).
Ecam 3a eamsiuy H3aMepeHnss yrJa npuiarte noapajiuaHa, To, coXpauss
Te e MacmTaGhl, NPUAETCA FPa(iK NOAEEPTHYTE PACTHAEHHIO BLOJIL OCH
atcupmce B otnowennn 2;1. y

Jlunua, apasiouwascs rpapukoM  Qynkunn y=sinx, §asEpPacTCH
cienycondoi.

Tpauk dynkunn y=cosx wusoGpamen ua puc. 249. Iro—Tome
cHMyconsia; ona noayuaerca u3 rpadmka y= sin x cMelleHHeM ero BAOAL

OX paceo Ha OT peaok ?" 3 ¥
TMpu cuemenun rpaduka cu-
HYCA W KOCHHYCA Ha OTPeaok

23 (pnpaBo WaM BAEBO) ON COB- || gaigx

MelaeTcs cam ¢ cofoit. /
|1 &
: b Vil Ei ir
- i /
e | T i
| % | 4 K
FUE R
Pue, 249, Pue. 260.

Ecan_rpadux nexoropoll diymsumn y=f(x) npu cuemenni €ro na
HeEOTOPL OTPe3oK BRoab ocn aGcunce copmeliaerca cam ¢ cofoil, 10
pymkuun nasupaeres nepuodueckodl; AAMHA P STOr0 OTpe3Ka B BLOPA-

Hom macwraGe nagupaetcn nepuodos gynkuun f (x). o cnosecroe onNpeE
Aeeiie KPaTho Bupamaerca gopmyaoil

fe+p)=F (x).

Ecan p ecte nepuog dywkwin f(x), 1o 2p, 3p, —2%p, —3p u T A—
TOME MepHOL.

Bee tpuronoverpuveckne dyskiwm nmeior nepuon 2.

Dyuxinn y=1g x u £1£=Clgx HMEIOT, cBepX Toro, mepHom M (TAK
xax tg(xk ka)=1tgx). Tpagux y=tgx manm na puc. 250, rpagmx
y=clg x—una puc. 251. Tpaduk Tanrenca weorpannueino NpHEANNAETCS
K TIPAMBIM, NAPAMIENBHEM OCH OPANNAT W OTCTOAILMM OT Hee Ha Paccrof:
win & 3, i-_3+:-‘ 15% T 0 (N0 We focturaer STHX NPAMBIX).
AHaI0rHMNYI0 PO AAR rpadiKa  KOTANTEHCH HIPAIOT MpsMLe, OTCTOA-
wwe or oo O wa &, £ 20, +3n u 1. o n cama ock OY.

8. OGparisie TpuronomeTpuueckne dyukinn, Onperesenis oOPaTHEY
TPHTOHOMETPHYECKNX (ynkunlt 6utan ganw s 'V, 24 {ep. VI, 3). 3pecn
Aanst rpadukn pyuxunit y = Arcsin x (puc. 252), y— Arccos x (pue. 253),
y=Arclgx (puc. 254), y=Arcctgx (pue. 255). Oun noaydawores i
rpagukos Gynwunft y=sinx u 7. 2. nepernCom uepressa no GHCCERTPICE



§ 8. MPOCTEAWME ®YHKUHH M HX I'PABHIEH ary

nepeoro  xkoopummartioro yraa (cp. § 8, w. 6). padmicit hynwitain i

= Arcsinx M g=Arccos X UEMMKOM NOMCULAIOTCH BHYTRH BEpTHEAALIGHE
NOJIDCH, OFPAHMYEHHON HPAMBIMU X==-1 0 x=—1 (w7 Gy npm
|%|>1 we uMeioT AeiCTBHTEALILIX
suavenni). Kamgas pepruxanusuasn

1
A
O e

i
]
ﬁ/
,“?.l
o
g
Nl
L~

i
gty | ) W
2 1 L Yerosing
Puic. 251, Pic. 252. Puc. 253.
A Y
B i o o e R S HeRh P S
gz -1 | 2|
< —
ol
wamm i 3 ]
Fl L : '—ﬁ"":":;“:'——-'--- =
0 2
WOTC0 T h oL
e i e
-5 =) peiir e = —_-.,
t;/ i e -t
A .?\\
F=T1—_ -1 _| gArcliz o
T (L L. r | yedrectyx
ar L= ﬂ_ i ""_‘“"T'“T—_.r‘ = -%
Puc. 254, " Puc. 255.

npam
15:41;:‘;;02“;“"2:" BUYTPH yromanyToli nosock!, nepecekaer rpapuk Gec-
%EnrmlngTz(emo pas. To me pan rpapuxos y=Arclgxr u
ITOM cxaaus:bisu BEDTHKA/ILHYIO MPSAMYI0 MOMKHO B3ATL TAS YTOAHO.
Dyicuni (v 24) e}“’ MHOTOIHAMNOCTD  OOPATHBIK  TPHIOHOMETPHYICCKUN
SHaennny, pomaer, QT IPAIKOB, KoTOphie COOTBEICTAYIOT FAABHLIM
+ BUACNEUN A puc, 252—955 aupuHLME AWML,

h—__
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§ 0. I'padmueckoe pewenne ypanneunil

Tpaduueckoe nsolGpamenie QyHRUNT J3eT BOSMOKHOCTD JETKO OTHI-
CKIBATL NpuGANAeHioe pewenne moGoro YPABHEHNA ¢ OAHHM HEHBBECT~
MLIM M CHCTEMBl IBYX YPABHEHNIl ¢ ABYMS HEM3BECTHLIMIIL.

YmoGet watimu pewerue cucmese: deyx ypasHenuil ¢ GaymMa HEussecH
HOLMIE X, §f, MBI Kamj0e W3 ypaBHeHwil paccMaTpHBaeM Kak (yHKLHO-
HAJBLIYI0 SABMCHMOCTL MEIKAY TEPEMEHHBIMI X, ¥ } CTPOHM AAN STHX ABYX
sasucnmoctell apa rpapuka. Koopannarw Touek, o6uiux 1ByM rpadHKam,

AAKT HCHOMWE 3IHAMEHNA HCMIBECTHBIX X, § (KOpHM JQauHOA CHCTEMB
ypaBHenui).

NMpumep 1. Pewmts cuctemy ypasnennii
x5y =35,
—Jx 48y =12,
Tpadux xamgoro ma sTHX ypapHewnii— npaman aumns. OTpeski,
OTCEHACMBE TPAHKOM  NEPBOrO YPABHEHHA HA KOOPAMHATHLIX OCAX, CYTh

a=3¥=5 bp=2=7
(VI, 8, n. 2). o stum oTpeskam crpomm npsmyio AB (pue. 256). Tax
r
4 14
| T
N
\\ l -4 A =
WirSE \\I L
N ‘ ‘lliyf L
A L & X
L ]
I b | 4
B
Pme. 256, Puc. 257.

we nafigeM pan rpadmka sroporo ypasnennn a=—dq; b= 1,5 n nocrponm
npamyio CD 1),

* Koopgrmaru tousn K nepecesenin rpadmkos 1aayT meKoMbie anave-
nHA X, g 3navenna Koopawmar Gepem bpusyaawno: x (= O0P)=3.1;
y(=PK)=2.7. Tounue anavenns xopueii Guiain Obl x=3?!l-;

Mpumep 2. Pewnrs ypavuenne —J_- x“——%,\'—2=0. Ero momno
rpadiuecki PelNTh, KOK YPABHEHNE © OANUM HCUSBECTHEIM (CM. HIDKE
npuMep 4), 1o npoule saMennTs cuctTeMoil ypasuennii

y=21:-,;: .

B.a 1
y=-Fx, y;?x—:mz
N PeINTh STY CHCTeMy rpadmuecku.
ﬂeem ypasuenne rpaduueckn nwsoGpaanten (pue. 257) napaGoaod
AO8 (VI, 8, n. 4), xotopyw noctpomM no Toukam. Tpaux  Broporo
1) Buecro nnxomfienus orpeakon a,

b MomHO HANecTH MA NepTem molue ane
TOMKH npaMofl, Raf sSero pe. tHe X fRaghy asolule aea speMednn 5 pRYNCANM COOT-
BETCTRYIOUNE SURNCUnNA
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ypaBuenna —npaman aiika CD, oTcexalolas ua ocH OPANHAT OTpPesok
b (= OE)=2; yraosofl kosppuument eenp(=tg £ DMX)::% (VI 8, n.2).
B nepecevesnn npamoft CD c napaGonoit AOB mnaxouum ape Toukn K
i L, abcuucer: xoropux (naiigenusle Busyaanho) xp=—I1,6 n xy=2,6
10T npRGmnKeIibie 3Hatenna Koprelt JanHoro ypasuennsn. Tounsle sua-
UCHHA Kopuedt Gbian Gbi:

|

g

1-V17 S I 5 ]
7 A= ] *

Xj=

Mpuwmep 3. Pewmts ypabienne 2¥=4x. Dro ypaphenie ne npi-
BOAUTCA K anreGpanueckomy. Ommn kopenb (x==4) .Jerko nofoGpaTh:
Urtolhl otwekars ApyrHe Kopuil (ecqll OHN @CTh), JAYMIUE BCErO HAYaTh

€ pajuueckoro pewienns. 3amensen AaiHoe ypasuenie cicremofl y= 2%,
y==4x. Crponn (pue. 258) rpadumx

¥ noxasateabHoll  QyuKuMH  y=2¥

28 ; )

24 A fér__l__‘

T
2
T

l{!-

N
=

[ ¥ T
= - T
Puc, 258, Puc. 259,

S
=3

SI"‘: TOMKay, paBam aprymenty amavenna x=—I, 0, I, 2, 3 n 7. 1)
pa Paduik Gymcunn y=dx (npsman anuua). OpAnHATEL PACTYT 3AECh 0=
m;"-ﬂﬂ Guictpee aGeiee; nostoMy Jydute BuOpars na ocw OX macwraG
b1, eyt na O (wa puc. 258 on mueTsepo MeHbiue).
o nepecevenyin Haxoaus ase touxn A w B. M3 nocrpoenus siuguo,
xeg‘!‘—‘!mx oblgux Toyex rpapukn me umeior. Abcuucea Toukd A ects
+ alcuucey toukn B waxoqus npudmpkenno: x = 0,3.
TaGam AlIEHHOE peuleHie MOMHO YTOHHNTH BLIMICTACHHEM. IMoavayacn
.2-1“3““ qorapugmon, Hafigem smademne 2% npn x=0,3. Tlosyuim
oy r TO WHCA0 HeckoAbKo Gogblwe, wem <4y = 1,200 (na 0,031). 3uaunr
e adux), wieav 0,3 mensiue abeuncest Toukn B. Menuraewm suauenne
(2 015 Touyan 9¥ = 1,975; 4x=1,400. Tenepn 2% meuvlie, uem 4¢
thm'“ 3). Buaunr, wncao 0,35 Goawme lllECIII!CCH Toukn 8, tak uro
R D& anawenne v aemnt meway 0,30 u 0,35 npumepno B 4 pasa Ganme
Hoy ‘&M SHavenm0, veM ko BTopoMy (Tax wak 0,031 s 4 pasa menbuue,
B ';ma' MNostomy x = 0,31, IMpopepra maer 2¥==1,240, 4x=1,240.
m"g:;ca 1 JE:-—:IJ.EI e ecTb Tounblil xopeus. Ecan Baath TaGAHUBL Jora-
Faa.rupmc OJILUIHM  4HCTOM 3HAKOB, TO MEMHLY 2% u 4x oGuapymures
g iy me)n narodi smauautelt undpe. Tem e cnocofoM Moo Oyjer
VIR TouHoe spauenne KOpHsi. g

B
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Ymobut wadmu peulenue YpasHenus ¢ OOHUM HEUIBECITHLIA, MOMNO,

. TEpENeCs BCE UAEHH B JIeBYIO udcTh, npeacTasuth ero B Bae f(x)=0.

Crponm rpajuk dynsunn y= [ (x). AGcuncce TOUEK NEpecevenns STOro
rpajuKa ¢ ocbio aGcumuce GYAYT KOPHAMH ASNHOIO YPABHEHHA.

Mpumep 4. Pewnts ypasnenue -2—-1‘1=-;—x—|—2. Iepenocum wee

YNEHH B JIEBYIO YACTH -;- xz—-_'fx— 2=0. Crponm rpadnr QynKIHN

yt‘;‘ "’—‘::T x—2 (no Toukam). Moayuum (puc. 259) napaGoay A'0'B’;
1
fhopma ee Ta e, uto B npumepe 2; BEPUINHA JLKNT B TOUKE o (% i -—2'3_)

(em. VI, 8, n. 4). B nepecevennn rpadmxa c oceio aGeuuce HaXofguM jee
TouRi. Onpepensin Ha raas ux abeunucesl, Haxomum x;=—1,6; xa=2,6.

§ 10. I'padmueckoe pewenne HepanescTs

Tpajmueckoe pewenue uepasencrs (kak w ypasuennil) ne oGrapaer
Gonswoit TounocTwio. Ho marasanocts 1 Jerkan 0G03pIMOCTE, cBoficTBEN-
Bas rpaduyecKOMy METOAY, NpH  pelieHuH HepapewcTs (i  ocoferno

W cHCTeM HepaBencTs) IeHHE elle GOABLIE,

1 TEL uem TpH peluenii ypasHennii. Cnoco6et

4y ] ‘i—‘ 18 PRICHIA —Te e, 4TO AAa ypasmennit

(§ 9); Toawko pewenus H3IOGPAMANTCR
OTpeskami, a He TOWKAMIL.

A / . MNpumep 1. Pemnts nepacch-

2 r cmso %12—7'::-—2(0.

([ Tr\7 L Crpons  (pue. 260) rpadmx ¢y nx-
| wm oy =4 x’——;-x—2 (ep- § 9

I | npusep 4). Tlo yeaoBmo AOMKHL HMETh
y < 0; suaunt, TOUKW, COOTBETCTBYIO-

Pue. 260. WHe  pewenmio, ROMKHBL  JeHaTh NOR

> ocio  aGeunee. Tpagimk  noxaswpier,
mﬂl:cg}nle:rpnuecme MECTO  sTx Towek ecTh ayra KO'L mapaGo-
g: B (xonuw stoli ayrn K w L wexmoumorcm: aam  mux y=0).
I«IE'K‘HIIEM *, YROBJIETBOPAIOUINM Aannony HEPABEHCTEY, OTEEYANT BHYT-
_I”f ‘E“—' Touka otpeska KL oen ageunee, IMo rpadiky HaxojuM, HTo
O < x <26 Ecan HETATENLHO HUMETL ToMioe PelieHne, NYIHo HalTH

aﬁcuulccu Touex K n L mwuncaenuem, . e. pewmnts Kpagparioe ypasies

T T T NS, VR 2 - V7 V
e 7% 7 2=0, Torpa Haiigesm L 5 17 <x< %’_

Mpuwsep 2. Pewnm HEpPABENHCTAD —,'J—x“——,l,- x—=2>0.
e g'l;_nrou:cn_r TCIT] We rpadux, uro p npumepe 1. Teneps pomacnsl MMETE
Mccm'arilx}og“m DONH L <IEHaTh Han ocwio aGouwnce, Teomerputeckoe
oo (EK ecTh aumun KA’ o LB’, HEOTPAHIMEHHO MPOAOIIKAIO-
= Px (Mauana ux K u L wekmonaiores), Coorsercrayiouine Tous
ocn abcumce sanoaMnioT ayau KX n LX (‘rgl"m K u L ncrmo-

HaioTen), Jlanwoe vepasencrao : ¢
& > 2,6; Tounoe pewenne: thpasepnnso: 1) npn ¥ < — 1,6, 2) npii

1) x< ":_.'_?-< 9 x> n;’l-?'
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Mpumep 3. Pewnth HepaseHCTBO zi Xt —;,-x+2, Ono  pastio-
CHABHO HEpaBeHCTBY —;‘ x*—T',-x—E <0, pewennomy B npumepe 1, Ho
B JaHHOM 3feck BHje pemae'n:ﬁ Jierve. .

Crpoun (cp. § 9, npuvep 2) rpadukn pyuxunii y=--+* (napatora
AOB, puc. 261) n E:—;- x-=2 (npaman CD). “epra nap Gykeofi y no-
CTap/ieHa jAna Toro, yrofsl OTAHYHTbD OpAHHATY Illeloﬁ aT U]J,:'I_HHHTH
_napationtl npe Tof e abcumcee. Mo ycaosuio foamuW HMETh y < i, T. @

¥ ¥:
HH f"é S .“;u
i) f
1\ 2 /
\ L i £l
71T r N ¥
AEE R <
1 1
| |
S é
Puc, 261. Pue, 262,

TOMKIL Mapatonu! JOJAXHEL NeRATL HIDHE TOHEK .npmlm"f ¢ Toil ke alemme-
coit. Cpapux nokaswwaer, uro kyckam amanii AOB n CD (ayra KOL
1 otpesok KL), yIOBACTROPMIOULAM STOMY YCJAOERIO, COOTEETCTBYET OTpe:
a0k KL, ocn aGeuuee (komum K, n L, ncxmosaiotes). Tpountusan
abeuieen Tover K u L, waxopny (npudmsenioe) pewenie— 1,6 < x < 2.6,

Mpumep 4. Petmts HepanencTso —12-::‘ < x—3.

Crpowmt (pue. 262) rpadmkn dyuswmil y='!3“ x* (napaGona AOB)
ij=x—3 (npaman CD), Jomsno Guts ¥ < y. Memay Ten napatosa A0B
neankoM Aexut Hax npamoil CD. Naniioe HEpaBEHCTEO HE MMEST peiieHus,

MNpruep 5. Pewnts nepapencrso -;—x” > x—3. Tloctpoenne 1o

Hie, 910 B MpeaAyumem npumepe. Ho reneps foamno 6ute gy >y no-

a‘rwt\:l AQHHOE HEPABENCTHO — TONACCTBENINOE, T. €. DEPHO NPH MIOGHX X.
pumep 6. Peumtn cuctemy mepanencrs:

1 1

2 . 1y, 3
xti=t=l—x S

- Baecro : ABYX  nepubix ||cpane:1;:'ru MOMHOD HANNCATD PABHOCHABLIER
T2 T3 '1!:‘ x. Crpomm (pue. 263) rpagmxy  dynwuui
y=’Tx“ (napaGona AOB);, y' =%x+2 (npanas . CD); g"_—.3-_-;_x
(psman UV);, y= %’-—-% x (npavan EF). Tlepswe fpa  mepasencrea

TpeGyior, uroel ayra napaGost MpoXomaa sbiwe npavoit CD u yn
npamoll UV win nmena obugie ToUKM © YTHME DPAMBIMH, DTy Ha ﬁa;::le-

1 m, 5, Buigaennn

T
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Gone mwensercs ayra RP (sxmoumoman wosnus R, P), a na oo afic-
wicc—otpesok RyPy. Tperse nepaseucrso Tpeyer, wiolel Ayra napa-
GoAsl NpoXoauaa Takne otuue npawoit EF. Stum ua ayre RP sejeanerca
¥ nyra QP (sxmiosan xowem P u HC-
Ka0%ai  KoHel F?)Q a lg oci ::::
wicc —otpesox  PyQ,.  [MpounthiBad
& q-‘ i f‘? 1| aboupcest Touex Q, P, HMEeA:
P T p| —S<xr<—2
= Mpumep 7. PeumTh HEpanen-
\ 'E\‘;' E ] 0
=] e L
b 37c HepascHCTAO  MMEGT  MECTO
r B ABYX CAyManx:
I,‘F X !i: korpa x2-Lx—06 < 0 uBsMecte
— '3,.."?' ¢ reMm x*—x—4 > 0,
| ! 2) korpa x? 4%k —G6 > 0 masecTs
| | [ cmeM x*—x—4 <0
| | B nepsou ciyuae uueen £+4 <
< x* < 6—x. Pemenye 3701 CHCTEMbE
Puc. 263, (cx. npinsep 6) rpabiueckn MPEACTas:
Aneren orpeakom PyR, (KOHUBL Py
Ry uexmouaiores). Bo sropom eayuae mueen x1-4 > x> 6—4£ : Pewasn
STY CHCTEMY TK e, KaK Npefwayuwyo, maxognm gyry PR napas
Goawt AOB w coorsercrsylountit cfi otpesor PR} oci ageunce (Kol
P{ u R uexmoumoren). Mpounrusan abeuncen tovex P, R, P’y R’ ua-
XOMMM, HTO JANHOE HepaBeHcTsO  yaomneToopaercs: 1) npn —3 <X <
<—16 2) npu 2< x <26
NMpuusep 8. Pewmtn nepaneuctoo 2% < dx,
Crpous rpadusn gynkwm y=2% (kpusan UV na puc. 258, erp. 319)
n yugumn y=4x (npaman AB). Ilo ycnopuo nonsuo GuTs § < §, T ©
Touks Ha spusoli UV jomisl dexats miske Touek wa npavon AB, ITpo-
unTHBan atcuucck Todex A u B, maxogmm peweune: 0,3 < x < 4.

=l

Ca
<=\
C=
Ty
S0
=

§ 11. Mouatne o mpeameTe auasuTHyeckoil reoMeTpin

B saewentapnofi reomerpin pemenne kanofl orgennnoll sagaun Tpe-
Gyer Goabmweil nan senbwell HI0GPeTaTeALHOCTH, H YacTO 3ajauM, BECHMA
CXOHCHE APYT € APYIOM, TpeGYIOT COBCPUICHHO PAITHYNLIX NpHCMOB pede-
nist, PaceMoTpuy aagany: nafitn reomerpiteckoe Mecro Takmx Touex M,
paccTostiin  kotopux A4 fo pamnoil toukn A passw pacerommum MB
Jo jauyoll Toukn B. HckoMoe reoMetpuuecios MecTo ecTb, KAK N3BECTHO,
Hmmﬂ AR (Nepresiikyanp, nposeaenntil tepes cepepiny otpeaxa AB).

0 Ciocol, KOTOPWM B sacuenTapiofi reoMeTpnm oGbdno peliaercs STa
aajaua, ue roanTen gan caenytoneil aagaun: nafituy reoMeTpHYecKoe MecTo

rouex M, paccrosme woropux MA a0 Toukn A ppeoe Goauiue PaceTos-
mn MB po Touxn B,

Ananumineckan reoMetpun, coagannan  ouospeMenno JByMs (pan-
uysckasn  yuenwvn —Jlekapron (1595—1650) 1 @epaa (1601—16565),
AzeT QUKOOOPAINLE  NpUENL POUIERWS 200MeMIDUNECKUX Sadaw W CRONNT
PeiicHite LNPOKOTO KPYTa 3309 K HeMHOTHAI METOANTCCKN HpUMEHaeMLI
cnocoban. [lag jgocTwmenun sToft wemi nee gamnme 1 uckoMue TOURI
U JEHHR OMHOCAM K Hexomopod  cucmene Koopduwam  (NpuHINNRAILEO



“caeayiouye NpiMepEL.

§ 11, TIOHATHE OB AHAJHTHYECKOM rEOMETPHH 323

Geapasauuno, KaK ee BOparh, WO yaawnuil Eumfop ympouser peienne
aafaun). BuGpas CHCTEMY KOOPAHNAT, Mbl MOKEM KaHCUIYI TOUXY OXapak-
TepH30BaTh €6 KOOPANNATAMI, @ KA:AYI0 JMHILIO —ypashiewies, Fpadikon
KOTOPOTO 5Ta Jumnmis Apasercd. ST Januas reo- -
MeTpHMEcKan 3a1aua CBOMMTCA K anreGpanueckoi,
a ana pewenns aareGPANYECKHX 3agad M pac-
HojaraeM Xopolso pa3paoTAHMENG OOUUIAN MeTo-

Jdawm.
Jna nomchenns BHINCCKAIAHNOLO PACCMOTPHM

pumep 1. OxpysmocTe paguyca r omse-
cena Kk cnereme kKoopannar XOY (puc. 264), 8
otopoit uentp ce C mmeer aGeupcey 0Q=a

opaunaty QC=0. Coctasnth ypapienie 510ii ok- Puc, 264,
PYHHOCTH,

Myers M (¢, ) ecTd NpoN3BOABHEA TOWKA oKpysmocTn (v=0P;
y=PM). Tlo onpeaencinio OKpyHHOCTH A7ina otpedika MC sceria pas-
maetcn noctosmmoil peauunse £, Bupaanw MC uwepes moctomunue woop-
annarst @, b deptpa C M TMEPEMEHHEC KOOD/MHATHEL X, ¥ ToM KN M. Hs

puc. 264 nmeen:

MC = VCREFRAE= V{OP—0QP+(PA— Q0 =
=V E—aF+ =0y,

(x—a) - (g—bp=r". 1

Do ypaphenme TPEACTARAICT OKPYHNOCTh; WHLIMI CIOBAMT, TpapikoM
ypasHenita (1) CAY AT OKPYRUOCTD,

[Mpumep 2, Hailmy reomerpuieckoe mecto touek M, 1A KOTOpHX
MA=2MB (A u B—ppe 3agannuie TOUKN;
PaccTORHNE MEHAY WuMi ofoaHauum wepea 21),

Boabmen navaso Koopinmar o cepeaiie 0
oTpeaxa AB u manpaswm oxny ma oceit (0X
na pue. 265) spoas AB. UtoGm sanncars ye-
nopite MA=2MB » nune ypasuenns Memay
xoopamnatamn touks M (v, &) seipazam MA u
MB uepes koopgunatei. Ha  tpeyrombiika
MBP umees:

Pugc. 265, MB= VPB*+PM* =
= V{0B—0PF+ Pl = V=3 +1 .
Touno TAK e 03 megmmnnxa AMP waiigenns MA= V1o,
1 ycaomine MA=2 npaMer sig:
VD 42=2 V{i—x"+~
Tocae ynpOMEHITT NOTyuiM;
=L ix sy tio, o)

Meiovoe FEOMETPHYECKOS MECTO ecTb Fpajik STOro ypapHemus, a MeToiu

Caezopare Lo,

11m

1*
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aHannTHUeckoll TeoMeTpii . MOSROAAIT Cpasy CKalaTh, 4TO TaKoil rpadHK
ecTb okpyacrocmb, B stom perko yOeauTbes, cOMOCTABHB YpapHeHHE (2)
¢ ypatenuem (1). [lpugas ypasuenmo (2) dopuy

(=4 e=(3 )

5
ME BHIMM, 970 OHO eCThb MaCTHuil cryuail ypaswenns (1) npm n=—s—f.

b=0; rm%l‘. SuaunT HAWe CEOMeTPHHECKOE MECTO ecTh OKPYHHOCTB
5 4y
€ UENHTPOM B TOUKE G(Tl. 0) i ¢ pamuycom =Ty b

§ 12. Mpenpen

Moctosunas seauwnHa @ HasWBaeTcs npedeos mepemenHofi Beai-
HHHB X, SCAM 5TA NepeMeHHAs NP CBOCM HIMCHCHHN Heor panuvelno np-
Gnumaerca K al),

CyliecToenno WMETh © Bufy, UTO NP PaccMOTReHHN nepeseHnol
seauyunet (camoil no ceGe) we moser OwTh peun 06 OTLICKAHMH ee mpe-
gena, Ecam ke paccMaTpHBAIOTCA ABE NepeMeHHLIC BEJNYMHAL H OJHA €CTh
dynkuna ppyrof, To 4as ogmofl M3 ukx (aprymenta) Mommo 3ajaTh
npeges, @ pAA APYrofi—HCKATH ero (EC/N O CYMECTBYET). =

Mpumep |, Tepemennuie x, y cAAZAHL IABNCHMOCTBIO y==":—r,f i
HafiTh mpejen y, Korja x uweeT npefesom uucao 6.

" Byaem neorpamvento npulanmxars NEpEMenyIn ¥ K queay 6 waKuM- "
mmGo crocobos, manpumep, Oyaem Aaeath x smawenna 6,1; 6,013 6,001
B T. A. [lonyuaem pas y smauenna 8,1; 8,01; 8,001 n . n., stu auave-
HHA Heorpannuenno npuGmukaotea K uncay 8. To e noayuaes, ecai X
Heorpasnutenno npuGanxkare K wncay 6 aefuu dpyaua cnocofos, HanpH=
mep noaarate ¥=25,9; 6,01; 5999; 6,000l w 1, n, TTostomy, Koraa *
EMeeT npegenom 6, y nmeer npeaeacy 8. 3anuce:

2t

lim y=8 wan lim

] x-0

Camson lim npegerasaser cokpawenne dpanmiyackoro caosa limite (an-
MHT), O3nauaomero enpeaear. Toayuenisidl pesyawtar B ganHom cayuae
% 2

M mMorau 0w wafime, nogctabne x=0 8 nupakenne y=‘
Aylomenm npumepe sToT cnocol e NPHBOANT K ycnexy,

Mpumep 2, Hauo y=;§l§?. Haitru lim y. [ogerasmn x=2
e 2?2

. B cne-

: A=y 0
B OHpARCENNe T+, noaywnm weonpeseicnnoe mupamenune (11, 23).

Meucay Tem puiwncaeins, nofofuke npoaeAdMHLM B npiMepe 1, NOKadk-
B i L
BAKOT, 4TO |lﬂ12 =z =% 9107 pesyantar moxmo Guao Gul NOAYHNTE W
X

) Mipnvognvoe onpedenenne ue oM
EHNO NpROAKeeTCR» NYRANCTCR B 00
Jemwanuy  ofpailom KOPOTKO 1l nuecte ¢
DPNBOANMKX DpOMepax ¢ro CMEIC] DA 1,  HOTOPEN teofing-
AUMa JANA DBONNMBHNA  CYTH  AeAa. OauMEE HEApHES  yNedHoX
onpelesentH B0 HeohXOANMNOCTH BeeTRA CTPRENT Takodl e wenoaunoTod.

KK BLpHIREHIE €e0I =
. Y TOMMETH ero k-
i poaMosine, Ha e

HeTen » T0f)




§ 13, BECKOHEYHO MAJIAf M BECKOHEYHO BOJBIUASL 395

. 2 —
nnave. Hueen "h_.‘, =["Ti‘l_l;+_'t‘1. Ecain x#2, 10 MomHO COXpaTHTH
nocAeAuion Apoéb Ha x—2 (npn x=2 cokpauiewie enpasoMepsol).
Moayuaem y=x--2 (npr x # 2). Bynem weorpamnyenno npuamiars
X K 2, ne dasos ey anavenns 2 Torma y, octabascs pasiismy x--2,

. HEOT pAHNYeNHO npuGAMkacten Kk 4.

ACCMOTPEHHYIO  HaMH sajaty HHOTAQ opuyanpylor Tan: enafmn

PCTHHHOE SHAMCHHE Bbipamenns — npn x=2 pan SpacKpLITh Heonpe-

-2
np x=2», Touneil cMBICA STUX Buipamennil COCTONT

x4
B TOM, yTo Hulerca lim — .
s 9 x=2

JIeIeHHOCTE

X=

B paccmotpennon npHMepe  €PACKPLTHE NEOMPEISACHHOCTIY OCTH-

raeTca cokpawenines jApobin ’;T‘; Ha x—2 c nocaspylomell nocTanos-

goil x=2, Ho u stor npuem jasexo He Bceria BefeT K .

& 13. Becroneymo manan n Geckomeuno Goasuan BesmymEsl

Tlepeuennan peanunna, npegen Kotopoll paseH Hyaw, Ha3WBAacTCA
Gecronesno saioid,

Mpumep 1. TMepemennan peansuuna ) x-+3—2 ects Geckoueyno
Manan, ecan x cmpenumes & 1, nbo

Iiml (Vx+3—2)=0.
F

Tepestennan  peantiGg, Heor paHntenio BO3PACTAIONLAN NO aGcomoT-
HOMY 3HAMENNO, MasusacTen Oeckonewno GOAbHION.

Mpumep 2. Mepemennan peanunna ;5 ecTh Geckoneyno Godb-
AR BeANUHEA, eCAN X CMmpeAMumeR K 5.

Beckoteuno Gobums peausnna ne wyeem npedeaa. Opnako nprusto
ropopnTh, Wro Geckoneyno GOALWAR BeJNUMHA ecTpEMUTCA K Geckonew-
yosy npegeays. CooGpazno ¢ sty muuyT:

lim X = e, (1)

g AT

Buak co (GeCKONEUNOCTL) He 0INAYART KaKoro-anGo uncaa, 1 pasencreo (1),
HOCAILee YCIonHBI XapakTep, pupamaer nuufh TO, 4TO NP GeOr pannien-

x
poM TIPHOAIGREHIN X K § alcomoTHan peanyina  ApoGi FoF neorpami-

& e
wenyo pacter. TIpn 108 Apolh ——= MOMKET NPRINMATE Kak NOGOKITEAb-

ppe anauenin (Korja x > 5), Tax u oTpuuatensuue (korga x < 5).
3amenanne B uumx cayuaax Oecxoneuto Goibiuan neaiwinna
MOuiEET MPREINATE TOALKO [OJ0ANTeIbHbE (10 TOALKG OTpHUATEILHLE)

e

aianenna. Tak, mpn GECKONCUHO NAAOM X BEmMuMA —- Geckonewio pe-
1 X —

anxa, wo npit x>0 1 upn x <0 peansEna <3 noJowHTEALAA, S0
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1
im - — -~ Bcerma
ERIPAMKAIOT 3A0HCLID rl—linﬂ == =-+ . Hanporns, senwmina re]

- 1
otpnuarensna. Tlostomy mumwyt lim (— -F) =—to.
x=0

e
B coomietctanm ¢ st peayasrar npusepa 2 sanucwHBaeTCA TAKM
crenyiouM 06pasan: Eimsl =t o,
X

Mpumep 3. 3amics  lim x—;—l =1 oanauaer, uto, kKoraa ¥ GecKo-
X=rm

oil
HEHO BeANKO (T. e. KOrja X HeOFpAlIMENHD pacter mo aﬁmwﬂ'l
= - =
BefMMIAE), BeNWUNHA ix—l erpesuten ® npejeny 1. Cumpon x =
TAIOT: €X CTPEMUTCH K GecKoneqmocTH.

Mpumep 4. Bupamenue cnaom

1
alb Kpyra ectb npefen AAoiadl
NpaBuALHOrO BRNCARHOTO MHOTO

YTONLHIKA NpH HEOT paHHueHHOM Bﬂﬂlﬁil
Talin vicaa ero cropons O3HANAET, MTO NPU HeOr PAHNYEHHOM BO3PACTA
WHCAA CTOPOH ynoMmsHyToTo

]
MUOTOYTONLHIIKA IIOUAAL €ro Heor paHivetH
npuGTIKALTCA K naowam Kpyra,
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