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2.2. Tpachuyieckoe UCCneOBaHUE YPaBHEHNA

Tpunteproe nanoere ropeit ypagner /=0 Ha HCAOEH ock nerro anpeaeTTS, nocTpaw rpacbis Gy Y=7l1). Tou nepecesennn
Kpweoit /1) ¢ ocero aBcuce, rae =0, n BYAYT COOTEETETEOEaTS MCKOMEM KopHAM

B xauccree npuepa Ha pHCyRRe 2 npeACTaENeN TpadH noCTROSHL & narere MaliCAD 2na ypaswenun (3) Vs prcyka enavo, «To
YPaBEHHE UNIEST Cents ASHCTENTENEHE KOpHEiE & WHTSDEaNS MPAWEPHO OT -7 A0 +2: TS OTPHAATETSHEK, OB MBH RYMESOM SHaver X ok
nonoxTens. B TosKe X~-3,3 Gyunn f) wieeT paspe.

20

0

fo 0

-10

oln
10 5 0 5 0

Pucynon 2 Mpacpuseckos uccnedossiue ypasHenus

lpieegenHsi TpacHK MOSSONSET MPOSECTH OTAENEHE YF3SaHHLX KOpHER, TO EcT KalTh 1a OCH X TPaHLsl OTESK0S, S KEKAOM S KOTOPELK
pacnonaraeres He Gonee 03HOTO KopHS
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x=-10,-99.10

Flx)=sin(2x). 21X g4 2

CEEZEIN

Tposeaure uccneaosane ypasHeny (4) cauocTosTenswo. 123
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2.3. TaBAM4HBIA CNOCOG OTAENEHUA KOPHe

. —————————_— el S ——————

KOTOPyI0 SaHOCST PAR MOCEA0BATENSHO PACHOTIGHEHHSLX Ha OCH X TOSEH X, W SHSHCTEHHSIE 8 HiKk SHakeHIA NS8O <acTh ypaskenys f,)

Saren 8 TaTHLE EMGUPAIT Te Naps PAOM PACTOTGNERHSIX TONEX, WX KaTopS Gy ) MewseT ceoi
v Ton 70U A7A OBKAPYKENMA KOpHA Mo CYTW AENa WCGNSSYETCA TOT Xe MAMSKAK, 0 N TN TPAGIECKON
essSra————

Ha pucyke 3 npeacTasnews! nonysensie C noWoHI nakeTa MathCAD pesynerars packera saskcuoc f1X) &
suge TaOTMS MK MocTORHWOM ware wswerers aprywerta 4 Pacser swmonven ana Toro e

TPaKCUEHAENTHOTO YpaBHEHIS, 4TO W Ha ACHKE 2

Mprecgesniie aamsie noxassearr, 3To nepsuis s Kopweit ypaswenn /X
nockansry waden 1) B TOUKEX X=-6 1 X--5.5 HieKT pasnse avan.

newuT & npesenax -6<r<-55,

 enero oBnerenn MOHCKa KopHEH TPOLSAIPY BSWHCACHIR HEPSAKD OGOPUIRIT © BARS TpOTpaNS 3 JBM,
X042 5 e anTOpHTI He ToneRO BsHCTENHE SHaeH T, 1K), KO  SSTOMATINECKOE BHRERCHH TEX OTPESNOS, ©

KOTOPBIX MPEANONXTENHO AOTHHS! HAXOASTCA KOPHH YpABHEHA

‘O2HKO ROT5308aTCH NOAOCHI MPOLEAYPaM SBTOMATHHECKOTO GTAENEHHA KOPHEI CREAYeT CTOpaH0. Jend &
TOW, 7O CiieHa SHAKS DyHKLI Ha HEKOTOPOM OTPESKE X,EYEX,,, He ATRETCH HBAEXHEM MDASKIKOM CYLLECTEOSNMS

ropre.

Bo-nepesix ) MaveT HavErHTS CEol: HaK © Touke PA3PIER, KaK STO MOKCKOAT & Toure X=-3,3 wa pHcymee 2 Bo-
Sropsix, A@e ccnw Gynn flX) HeTPSpSEa, MSUCHEWS ce MaKA Ha PACCHATPHSIEMO GTESKE NOXET Sors
OGyCnoENEHO He ORHM, 3 HECKOMSRUMIA OPHAM, KaPAWEP, TPEWR W NATHr0 1 Ha0BOPOT, CoEnageHe. SHaros
oymunn f1X) Ha KpaRx OTDESKa He REMRETCR AOKGSATENLCTEOM GTCYTCTENR Kopei. K MDAWEPY, & Cy<ac ATV KOpHei ha

x= fe=
7 1,938
s 2,495
5 562
55 ENED]
5 0336
s 15.05
] 43,006

8337

18,409

75 0348
] 1,029
05 0,057
0 0
05 7

Pucynon 3 - Tabmuinoe
omeenesue koprel:

TpesKe yHKLMA ABKA MEDSKOANT 4EPes ToNK =0 W ABEXAH NEHRET CEO SHaK a OOPaTHI. VI WHSETCA TaK HaHIB3EMSIH KpATHI KOPEHs.

koraa 1) e nepecerasr, a ToneRo KacaeTca oc X 3 HeKOTOpolt TosKe




image10.png
V13 BLILIECKASaHHOMD CNGAYET, 4TO TAGNUHOE OTAGNIEHWE KOPHEH XENaTeNkHO NPOBOAUTL, BLIGHPAR KaKk MOXHO GONee MaNbiil War UIMEHEHUS
IYMENTa, i CONPOBCKAATS €70 MDAPHSECKHH HCCTEA0BaHHEH
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3. MeToAibl NOMCKA KOPHEH YpaBHEHUs!

3.1. MoAMMMKaLMA TABNM4HOTO CNOCOBaA

PaccuOTPeHHAIE CTOCODH: WCCTEA0BEHA NOSBONAIOT YTOUHITS KOTMSSCTEO KOpHEI! YPIEHEHIR, WX CBOFCTEA  NPHMEPHOE NONOKEHHE Ka
1080 ocu. T10CE OTAENEHHS KOPHE OMPEAETUTS X SHANSHA C TPEGYEMOIi TONHOCTEAC IIOXHO G OMOLISID METOA0E, OTHCKHE KOTOSIX A2HO

"MoaMpHKaUMS TaBAHHORO Crocos

Hecnonny1o HTEpaLyoNy10 MBOUEAYPY AR OTSICKaHNS MPUBTIKERHOTO PSLEHNS YPASHENHS HOXHO MOCTPOMTS Ha OCHOSE PACCHOTPEHHOTO
S5 TATAHOTO CNIOCOS2 OTAENEHHA KopHe PACCHOTPHH ee.

TTpEAONGXI B PesyuTaTe PEABaPHTENEHOTD UCCTEAOSaHH ONpeReneH OTpesoK (4, 51, Conepxauii Tonkko oK Kopens ypasHes f1x1=0.
Pasabsen STOT oTDE30K Ha HEKGTOpOE FOMNHECTED paske Jacrei. fA SToro coswiew, & npuepy, N-1=39 ToueK, PACTONOXEHHED C MOGTORHAM
warow 4 x=(b-a)/100 va (@, ] n pasaerw 1o Tasnm opasou wa N=100 wacrei. Burncnu & 5T Towrax swasernn @y 1), Vs nomyseven
cra HoBsx 0TpEaR0E BBEPEN TOT. E KATOPOM HEKOINTER KopeNs. EN0 TETKO ONPEAETHTS 1o NepeveHe axa /1) TPH NEPEXORE OT OAKOR Towwn &
apyroi

177 2ansHefLIETD YTONHEHIA NONOKEHWA KOPHA Ha WICTIOROH OCH ONMCAHHIE AGHCTEMA MOXHO NOSTODATE MAOTOKPATHO, MOCTRONE, TaKM
05pasou. Ka WK OCHOBE WTEPaLONKYID NPOUSAYPY. /ISACTENTENHO, Ha NPEOH WTEPAUOHHOM LWale OTDESOF, & KOTOPOM SaKTIOHEH KOpErHs,
yuensaeTcs 8 N=100 pas. Yivensune #a STOpOM Liare OTPESOK Swie & CT0 pas, Nonyi corpaienwe Anine: ke 8 NxN=10000 pas npw cywmapron
FonsecTee pacsemsn: Tosex N N+ = 198 Ha TpeTuew ware obuiee corpauene Aocrmer 100x100x100=1000000 pas, 3 Kof<ecTeo pacserneix
Tosex sospacrer go = N=

97,

OBt e Ko EmEnT Cymenns va Kot ware cocramum M-
lboleaypy CxaTH OTpesKa, COREPRALLETD KOpENS, CREAJET OCTaKOBHTS, SCTH a oxepSaHow e S/aeT noyeHo staserne fi) AocTarouo
Gnwskoe & nyno. Mocneawes owasaet, STo Walideno MPUGTMNEHHOS ewenwe ypaskewvs, cooTsercreyoues fIX/<0. Yonoswe Mperpauienka
WTepauoRHO POUEAYP 0BbHO SaTHCHERT & BHaE
feoiss, ®)

2 & - nexoTopoe wanoe nonoxuTensHoe e

i S5150pe  PYKORCACTEYH07CR TPEBOSaAUAMI K TONHOSTH PRLIHIA YpASHEHIS  NOPRAKoM Serinans 1)
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3.2. MeToa NoNoBMKHOFO Aenents

Ipyrie KaseaKs: METoR GUCEKLIMW, METOR ANKOTOMMM (o7 Fpe. Sixoc Ka Ase wacTi  I0JUT) ceserre).

METOR TonOBMHHOTD AETeHn MOXHO PACOUBTPHETS KaKk ABNSHESE YCOSEPUISHCTEOSaHHE OTHCIHHOT B5LUE MPOLEAYPSI MONCKE KOPHS
JpaBHeHE. OTAUHE HETORE MONOSHHHOTO ASTenkS COCTONT B TOM, STO OTPESOK Ha KEXAOM WAre PAISHEZETCH He Ha TIoG0S NPOHSSOTHOE SHCT0
uacreit N, a enures Tonko Ka ase uacTH, To ecrs =

Toadwiecin TpowSayPa NoHGKa Kopa ypaerer /) HETOROM MOTOEWHOr0 ASTEHHA NoRaSaNa Ha PHC/HE &

19 wexoduit wnmepoar (b-a)

2 wae: (b-a)/

ol

Pucyor 4~ Memod nonosuio2o denenus.

MeTOR BKTIOAET CreayIoLMe ONepaLi (CM. PHCYHOK 5).
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Pucywor 5 - Anzopumis uemeda omosu0z0 Cenenu

Bravane va xonuax weroaoro otpeska [d, . concprauero Koper, sswCaRT snasewn by 1a) n f1B). Jarew HaxozsT TouNy
aenuyo @, b1 va aec paskese SacTH, 10 MTepaLONHOF dopUYnE:

x @b ®
wesmcnor swavesne Gy %)

Ranee no nepeniere awaxa oy BsGHparoT Ty nonosuy [d, 3], & KoTpoli pacnonoe Kopet.

Ecru swarn 1) /@) conazarr, 7 & Aanseiusen nonaraier G-, n f=AL,). Ecnn xe, nanpore, awar f1x,) u ld) pasnwaicres, a searn
i) v ) comnagaer, To nonarare b=, w fIBIlx,). B pesymeTare ST AeicTEi NoNy<akT HOSK OTPESOK, COREPRALIN KOpeHs. 30T CTBeSDE
Unieer Ay & 452 pasa ueHGLLR, e HEXORHSI

Towo Tar e, Kax W o TpeAHALEH CrysGe, ccn ouepeioe paccuTaoe wavenne /1X) AOCTATINHO STUIKO K YO, SENIETEH
REKPALLAITCA. VHave NPOLEC NORGBHHHOR ASNEHA NPOACXASTCA
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B HEKOTODSIX CNY4aAX ANA OCTAHOEKM WTEPALMOHHON NPOLEAYPEI UCNOMSIYIOT YCMOENE M3-NOCTH NOMYHEHHOND HA O4EPEAHOM Ware OTPEska,
3anicsieas ero, Hanpuwep, Kak

I(b-aix,I<6. Iy}
ipurze 30,01, MEXGHO Tarny 0PSO MOMy-HTS MOMOREHAE KOPHA G TONHOGTSD NOPRAKA OHOTO MPOLEHT.

MIeToR MoroSHAHOT AEPEHR MOSSOAET SAWETHO JCKOPHTS MOHCK PEUIEHIHE N0 CPASHEHAO & TOWITOBSI TOHCKOH. /I TOTO TG OUEHITS
KaK0D CLMIPEL, SCTOUMI, STO AR JNERSLICHIR AT HCXORKOTO OTPESKS, GOASPYGLLETO KOPEHS, & WHTIWOR a3 © TPERNEYLAEN Cy<as
ROTPeG0RANOC BKGNHTS TPH HTEPALUORHL WAFa W NPOBEETH Bt /1) 8 297 OBk TONKaX.

B 70 e Spel HETPYAHO OACHHTTS, 470 & WETORE MONOBHKHORD ASNEHHS AT NON/<EHHR IHATOTHSHOTO PES)LTaTa HeOSHOANHO caenars 20

waros, Tax xax npu V=2 u K=20 nonywaerca cyxerste 8 N¥=220=1048576 pas. A pacser Gyrkuum fIX) AR ST0ro NOTPEBYETCR NPOSECT ML &
20 1x20-20 HoBiix TouKEK.B WTe OGbel  EpeN BLICHER o CRAEHERID C paHEE DECCHOTREHHOR NPOLEAYPOT CORPALLZETEA TPHIERHO &
nATHaauaTs pas.
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3.3. MeToa xopa

3707 UrepauvoHLit WETOR NOAOHO PACCOTPEHHOY SHLLS WETOR) MOMOBHKOTO AGNEHIR ARTCNAETCA B MOSTOPROLIENCS ASNSHN
WTepEana Ha A 4aCTH C EEOPO WS HX TOF, KOTOPER CORSPRIT KOpEHS YPaEHEHHA. ORHAK & MSTORE OPA TOHKS, C MOMOLLS KOTOPOF HCXOHEI
7pes0x 2 £] 3emiTe Ha ASe JGGTH, EEHPSTR HE KaK CSAMER, @ BENHCTAETCA C MOUOLLLAo MUREiHOR wirepronsui oy 1) va 2. 21

Mocneaosatensio samonaoTes creayume ASHCTENS. Bravans EwHCTROTGR sHavernn Gynum /1) Ha ronsax oTpe3Ka & Toskax @ n b, To
ccrs @) n f1B). Macne aroro cocraenAeTc ypacHere Xopas, KOTOPaR MPEACTAENAET CoBoit NPAMYID LX), MPOXORRLD 4EPES TH ABE TOuH
Alanwan xopaz onwcaisacTcR coomHoweHHE

Y1) fB)-s ()

x-a ba

 nowowso xopasi a orpesre [d, 5] esSNpaeTca Towa X,, & KoTopof JUL,1=0. [ Sroro nozcrasn © (8) 3
TEpaLORI0 GopuyY USTOR3 XOpA:

Y510  ponysmn

®©

Toua x, AenHT orpesox [, 2] a 25e §acTH. TAKKE K3k i & WETOZe MOTOBHHOTD ASTeHS 3 ABYX S2CTel BSGHPAETC T, Ka KDARK KOTOpOI:
@yman 1) neeT npoTHEGROnOXNE SHaK. Aanee OTUCaHI POLEGE ROBTOBAETCA HKOIORPTHO  WGHET GAs GETaHOEREN N0 YR (5) 1
»

FIPOLECE NOUCKA KOPHA METOAOM XODA NOKA3aH rPADHYECKH Ha DHCYHKE 6.
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TIpOLECE IOWHCKS KOPHA METOR0M XODA NOKASaK TPADHIECI 13 PHCYHKE 6.

fe)

Pucynon 6 - Memod x0p0

Vs poyca evavo, 470 Mompsaciise G MOWOUSD (9) TouR X, MOGTENeHHO CXORATCA K KOpH Ypackens. TOCKOTsRY & PACCHOTPEHHOM WETORE
oxcpeAroE MPUGTIOKEHHE X, OPEREAETEA G NOMOLISR WKTEPORSLY, JAHTSEARUEH HaKTON DAEOR ), O B0 MO CTYGRX ORasEaEToR
Gonse sdbermHns, 4o ueToR nonosorD AencHA

ANTOpMTM DoV METOROM XOPA WMSET SWA BHAROT-HSI BNTODATAY NETOR3 MOTOBHAHOTO ASTeHss, MHSSACHHOM Ha PHCYHKE S
(OTTIHNETCR TONLKD SWAOM WTEPaLHOHHOT (GOPMYTI, MO KOTOPO PACCHHTHEAETCA X,
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3.4. MeTon HEI0TOHa (METOA KaCaTENBHBIX UM METOR NNHEapH3aLMh)

30T WeTOR & OTIMAME OT Panee PACCOTPEHHBIX He TPEGYST NPEABAPHTENHO YXEHEATS WATGPEAN, B KOTOPOM ACTONaraercA KOpeHs
Vpaswerus. [l Hauana paCOTs TPECYSTCR 333ATh TS OAHY HANANGHYIO ToNKY Xp, PACTONONEHAYIO BGTUSH OT MPEANOTArASHOTD KOPHS.

HanpaEnesie nONCK ONpeRENATCR s 370 TOMKM ¢ ROMOLIO TWHeliHOf SRcTpanomaLyw 71X, Tarim 05pasow, NpW Kasane pacuera us 3a3awoi
U Xy OTPEREARETCR Touka X, SATeM S TouR Xy PACCHHTHIBZETER T,  Tax Aance. TDORGIREHH STO TPOLECEa A3NSE AGCT NOCTGROSATENEHOCTS

SHCE X5, X4, Xp, Xy . X . NOCTSAOBATENEHO NPHSTICKOLLIXCH K KOPHO YDIBHEHIS

R 103 HTEPaUUOHHOR HOPJT HETORa HIOTONS B0CTONSSEHGS PasNOXerHEH by f) 8 ORDeCTHOCT™ Tous ¥, & paa Teiinopa

T+ 85)= 75 )+ 259 (x)

o + %/”(x’) s a0

s d0s)
e £, ) n 05~ nepeas, sTopas n TpeTs MpawsBogHLE o Gy f11) M0 X.
‘Corpari (10), oTGpocis cnaraeusie, cogepkaue X 80 §TOpoi 1 Gonee sbicoX crenensx. Toraa:
Jixed x4 x
Mlonaras ganee, 47o & oKpeCTHOGTAX Y, Mae<TCR T04a Xjy1=1;+2 X, & Koropoit Gy
S S )
pasra rymo, nonys Aeivoe ypaHeHne
Sy 430,
s KoToporD Haiiaem Xy

N0, )
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370 CoOTHOEHIE AENRETCA WTEPALMONHOR HOPUYOT METOa HeoTora.

‘AnropuTi weToa Huioowa npeacTasnen va pucyHke 7.

AkTUB
CICCE
I
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Pucyor 7~ Anzopumis wemoda Hsomona

lonyasitie METOROM HeIoToNa Tow X, OSDASYIOT PRA SCen Xp, Xy, Xg, X3, .. KOTOPSI CHORTCS K TOSHOMY PSWEHH, TO ECTb K KOpHO
ypasnenis
Vis (1) cneayer, 7o kaxasih war weToza HeloTona TPeOYeT GonsLuero OBewa BuMMCReK Yo, HaMPHUED, METOA MOMOBHKHORD AENEHIR, TaK

2K ApHKORHTES KaXORHTS SHaSEHHE e Tono yw ), HO S8 MPOHSEORHDF. HecHOTpR Ha 370 Weron HeaTONa H ero MOZKPHALY LHPOKD
P —

370 0ByCN0BNen0, B0-NEPBBIX, TeM, 4TO O He TPEByeT 33AaHNR OTPeska [d, 5], COREPXALETD KOPEHS, 3 MOWET CTAPTOBATS OT OHON HawanbHOI
Touu. Bo-ETOpbix, O HIIEET GONEe ESICORYID COPOCTS CXOQUMOCTH, Sei paHee PACCHOTPEHHHE HETORS.

TeopeTv4ecKH MOKHO MOKaS3TS, 4TO UETOR HEIOTONa MOSBONSET NONY<HTS KSAAPATHIHYIO CXOTMNOCTS. 370 O3HIUZET, 470 Ha KaXAOH HTEpaUM
OTPELLHOCTS (OTKTIOHErHE 0XEDEAHOTD MDHGTIKEHI X, OT TOSHOTD PSUHVS) YHEHBLIZETCH N0 FEaADATHHHONY S2KOKY, TO ECTS KOMSECTE0 BepHetk
AU LHDP pewern yasansaeTCS.

ECIW Ha 04eDEaKOM WaTe AOCTUTHYTA MOTPEWHOCTS He Gonee 0.5 T0 53 NATS—LUECTS KTEPALM O3 YMEHSWHTCA 10 BenvuwHel nopRaKa 25
70 CONOCTaBANO © NOrpeLKOCTID BuCTeNMA Ha BN B METORe MONOBHAHOTO Aeneris Ana AOCTIOHEHNS T2KOR e MOTPELIMOCTH KONMSECTE0
UTepaLi nOTpeS0sanoCs Gl yEenuuTS Gonee “en Ha NOpRAOK

Ha picyeie 3, 2 NpeACTaBner X03 PelueHA Merozom HEOToH & FDAINECKol BHAE.
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fo f)

x 0

Pucynor 8 — Memod Heomona u memod ceryuw:

Tipn vnonssosas 1eTona HGToRa CTERJer YNATHEETS PAA €10 0COBEHHOCTEH OHA WS WYX COCTONT & HEGXORNMOCTH TPaSHIEHOTD
5460pa HavanHoro MpHGREReHa. STO: ToRT, Kak BTAAST B30 KavaTHO TG 3 PaBOT MTORS, MOMPOBYTE MPAHECIH HAFTH peuleHHS
2 preyva 5. avas ero s Toun Jo=d.

Metoa Helorona 0Gnaaaer NoKasHof CHOMMHOCTSI, TO CTh CROCOTEH HaliT KOpeHs, GG HaMATEHOE MDUBAIXEHUE 3343HO B HEKOTOPOI
aT0R ©10 OKPECTHOCTH. ECT e HasanswOs MPUGANEHHE BSATO HEYAIHO M GYMALMA HEWOHOTONKA, METOR MOXST ASTe PACKORSLYOCS
nocnegosarensocTs X,

pyran npoSnewa saxniosaerca B Tou, 4To nponseozwa 1) & (1) HaXGANTEA 8 Swawenarene. 370 Gamasaer, 7o f(X) He AomaNa OSpaaTSE
© Ko, T KaK & POTHEHOW G143 HTEpALONER HOPHAa REpECTacT PEBOTaTS. ToYAHOCTH HOTYT BOSAHIHYTs & Tow crysac, ecn f(X)ve faska
HYII0, HO AOCTATOMHO MaNa, BCneacTEMe wero pesynsrar aenewwa f1X) fX) MOeT OKasaTECa HENpHEMNEWO SonsuwKi.
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Bo MHOTWX MaTeMaTWseCKAX MaKeTax, Hanpuwep, 8 MathCAD u MATLAB STW NpoSnewsi PEWaIoTCA MPHMEHEHWEM KOMOWHUPOBZHHELK!
‘aNTOPATIIOR, CONSTROWX AOCTONHCTER PASTHSHELX METO08, HATPAVEP, METORR NOTIOBHHHOTD AEMEHS 1 WETORa Helorowa. Mlepesi obecnesysaeT
JCTORMHEYID CIOMHOCTS W WEMOMSSYSTC Ha HGMBMHOM STaNe PELEHNS, 3 MOCTE HEKOTOPOTD <HCTa WTEPaWM BKTIGHZETCH BTOpoi, DeicTpee
"MPWETICKIOUIWACS: K KODHIO YPaBHEHWS.




image23.png
3.5. MeTon cekyumx

Tiponseoaras f1X) & weroae Hetorora woxer Gois wafiacna axamimeon AKBbepeHupPasaHIEH Gynw 1) ORHaKo 310 yonowsmer
RoaroroeTenseth STa K pewero ypasHEHS

Ha PaKTUKe 4aCTO WCROMSSYIOT MOHEHKaLH UETOAa HIOTONa, CEOBORHSE OT STOTD HEROCTaTKa. OAHO WS YTPOISHH CBORNTCS K T, <70
POWSE0AHER BLHHCNAETCA TONSKO ORMH P33 B HaMANSHOT! TOSKE M SaTeM 37O SHaNEHHE CORLSYeTCS:

Pt OISl 5)
we e P
SE—————
A ——— S ——

Oavoli 3 HaGoMee USBSCTHBIX MOAMEHKaUN ABTAETCH METOA CeXyLUX. B STOM NMETO3e TPOWSBOZMGA SaMEHRTCH ce MpHGIKEHHIM

8 wopuyne ann P & omwne or f1X) rpwpaiere At=Y;.1-1; nonaraeTes wansw, vo 4 X40. TeoueTprecran uniocTpauws weToaa mon 4
Xex, nokasana Ka pHCyHKe G 6. B Crysas Gonee XECTHOrD Yenomin ) X<<t; CoryUME Ha PHCYHKE 5. § TPAKTINCKU COBRAAYT © KaCaTenHSIM K
KPHEO (cu. PHCYHOK 8, 3).

ATOpITH peLLSHS METOROM SRy GHGTON4EH aNTOPHT WETORa HLIOTONa, MPWEGAEHHOMY Ha PHCYHKE 7 W OTTNNGETCR TOTEKO SHAOM
WTepauMORHO: GopUYTS, o KOTOPOF PACEHMTHEIITES Xy

METOR CexyLuex TaKoke KaK i METOR HEIOTONa HHSET CoBPXIMHENHYI TO ECTS NPHGTIOKIIOLLYIOES K KEAAPATIEHOR CXORMMOCTS.
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3.6. MeTo npocTolt UTepaunm

MIEToA MDOCTOf HTEpaLM OGHOBSEISTCR Ha MpHBEREHHMN HEXORHOTD ypaenenss fUX=0 Kk creayioeNy BAay: <UL Mpu STOM npoece
OGEROBaTENSHOTD NPUEOKEHR K KOPHD CTROWTES Ka OGHOSE WTCpaLMOKHOH BOPUYTS!

=),
(O8O, NOnyHTL PACETHYI0 BOpIYMY MOXHO, HENOTS3 CTSAYIOLYID LENOsy NPEODpas0sarit

76920 = #(0=0 = )+
wlx)

= x=y(x),

R b - HexoTOpui He pasH Ky CONHORITETS

Ha pHcyeike 9 npiseAeH TPAGHECKE WATICTRaLUN, MOKaSHBILHE MDHSTIKEHHE Kk KOPHI & METOAE MPOCTOM HTEpaL.

x ol vy Y x

Pucywor 9 - MpuBnusenus K KopAI0 UEMOBOM MPOCMOU UMEPSKUU.




image25.png
(CXONMOCTS NPOLIECEa MPWSTUKEHYS K KOPHI & SHAMITENSHOI CTeNEHH ONPEAERETCR EALOM SaBNCHMOCTH LX) Ha pHeyske 9 norasaves
Gronauecn TpouECEs, 3 Ha PAEYFKS 10 ~ ACORAUMICR. B NOGTOAHOM CTPMaS MTOR TPOCTOR HTSPaLIM K HEKORT PEUICHAR YPaSHOHS
(CYLLECTEEHHOS EMAHE Ha CHOIUMOETS OKBSHERET BLIG0P KOSODHNENTa b — CPABHITE, HaNPANED, PHCYHOK 9, 3 H PHCYHOK 10

)

0 Wy x x
Pucyrior 10— Pacrodsuuiicn npousce & Wemode npocmol umepayul

Ha PHGY¥HK® 9 CXORUMOCTS OGECTESHB3ETCR ATA NEATEHHO USEHSIOLINXCS GYHRLINI X), A7 KOTOpsX BHNOTHASTSR YCaoswe IY"(X)i<1. Ha
ey 10 pacogaumicn Mpouecc HaBrIoasETCR AN Gance BHCTPO MenmRuEHCA By [U/(X)>1. Moo caenars sueo, sTo ana obecnesern
CxoMMOCTH HETOR NPOCTON HTepaLYH HeoBX0AMIO EBmamHTS yeroawe [ (DI<1

ATTOPHTM METORa MPOCTOM WTepaLIM MpHBSAEH Ha pHCYHKe 11
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Pucyso 11 - Anzopumi emoda pocmol) umepsuuy

1)

TeOperv4ecH MOXHO MOFASAT, ST0 SHICOKa CHOPOCTS CHOAMHOTH ODECEMB2eTcs npu b=
B 57w cryae HeTOR NPOCTON HTepaLM SkeHeaReHTeN HeTORy HloTORa

BooSiue rozopa, cc & weToze HuroTona MpoWsE03Has (1) KaKASI Pas SEMHCTAETCA Ha ONEPEAHON LLATE, T0 & NETORE MPOCTOH WTEpaLH
2% onpegenern b w0 BsHCIMTS MpOWSB0RYI & HavansHoi Towre X Y MIOTOM corpanars napawerp =-11f(X) Henswersom. Takoi HETR
HasHIBaEULI HOTA3 YTIPOLISHHEI METOAOM HEIOTONa.
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3.7. MeToak!, UCNOMB3YIOWME HENMHENHYIO MHTEPNONALMIO

(CylecTayer 1pyINa CneNHeIX HETOR08, SERFOWICS PASSHTHEN WASH METORa HGTONa. Kak NPAEARO, MM HCTONbSIT PaSTHHSE SAAS!
napaGonusecolt wATeponAL.

Pasrinine anTopHTIOS 3THK METOR08 OpEAETRETCA CnoCOSow noGTROcHAR Napadn. Hanpicp, & weoae Mionnepa enasane HeoBKoAMO
BbiavCUTS TpH vexoaHsle Toun (Xo. fiXo)), (X1, X)) (X, X))

o Aawsis Tpew Towkaw CTPOWTCA napaGona, anmpoKCHMPYIOWS f1X).

Mocne STor0 ovepeaHos MPUGRIKENHE X,.; OMEAETAETCS KaK KopeHs KEAAPATHOMD YP3BHEHIS, CODTBETCTEYIOLLETD napabone. MKorokpaHoe
O8TOperE MPoUEAyPH! ODSCHELUEZET NOCTEA0BaTENEHOE TPHERIKEHHE PewHID.
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3.8. MeToab! peWeHnA anre6panyecknx ypasHeHmi

An anvepansec ypasteni sz (2)

ayvaprrap® o gt bagd 4 v

paspaCoranes crewaTesIe HETORS pewenks
iph OTHICKarH KopHefh aNTEGpaECHI YDaEHEH HEOTKORMIAD YSHTIBITS CTSAYILLINE KX COCTEa.
1. AnreSpanseckos ypasHeHAe NOPRAKa 7 MSET 71 KOPHEH, KOTOPHIS HOMYT T AEHCTEMTNSHNM WK KOMTEKCHEIA
2. Ecri Bce KOSPBMMENTE G, AEFCTENTENLHSE, TO BCE KOUTEKCHSIE KOPHH ODPaSYIOT KOMTSKCHO-COMPRKERHSE Nape.
3. UHER0 MONOXWTeNsHsix AGHCTEMTENSHX KOpHE P3EHO WA MEHBLUS NEDSHSH IHaKOS & ROCTEA0BITENHOCTH KOSDUNHTOR ;.
4 HHER0 OTpHyaTEeHLX AEHCTNTENLHSX KOPHEH PASHO T MEHSLLE e PEMEN SHaK0S & NOCTEA0BATENEHOCTH KOSPEHLIENTOR G, Mpi satvere
Xhax

(CrewHani e HSTOR pewieHy aTTESpaICCHHK Yp3EKeHi OHSHO CBORATCH K NOMKeHID WX MOPAARA. OB S hyri f) & neoi
ST YPaEHeHR SEACTASTER COUMOXITERS & BHAS KE3APATHOTO YPaBHEHNS:

(24 prea){fo +hxs by +byd

IpH STOM 1IOPACK STOPOTD COMHOXITENS CHEKEn 1 2 OTHOCHTENSHO HCXORHOMD YpasHeNks. V1S 18aADATHO0 YpaBHeHR HAXORAT 453 KOPHS 1O
WSBSCTHO (OpHYIIe, 2 © OCTZSILMCS COUNGHATENeM SHOSS NOBTOPAICT OTHCarHy1o MPOUEAYPY OHAKEHHA NOpSAKa.

Ocroemoit TpyaHoCT0 © Aaswow cnocoGe pewcwis RERRETCR pasenchne 1Y) Ha CouncrTemK Ges ocraTea. Ana Sroro wenomEsyIT
Cheuvansee TcpaLwoKHEIE MPOLSAYPS, MoSEOTSIOLHE TORGAPATS NPHBAVIKEHHLE SHaHeHIS KosbdnwHeKTos 2. 4. by, by, by . by o oo
Hegocramsow noao6nex METOR0 RETRETCR TO, 4TO MO MEpE MOWAKERWA NOPRAKA YPASHERNA HIKATIWEAETCA OLNGRa, OByCTOBAEHAER

HeTouuI Onpegenenie KOSGDNUMENTOS COMMOXUTENA B WTOTe MOCnedMAe WS raiidenux Koprefi CYAYT onpeeneds o MaBOneuwei
norpewmocT.
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4. UICTOYHMKM NOrpeLiHOCTM pelleHns 3aa4u Ha 3BM

4.1. OWNGKM yceueHNs

PaCCHOTPEHHBIE HTEPBLVIOKHBIE METOZS! MIONCKa KOPHE HEMHE/iHBIX YDaEHEHIit N0 CEOeii MPIPOAS EMAIOTCA NPUGTIAKEHKSINM B OTTNIE O
PAVBLE METOR08, ARIOLIX TOKOE PeLIEHHE. C TOSKH SPEHS TOHOCTH PESJTSTaTa HCTONsSOBaNHE MPAIEIX METOTOB NOXET NOKasaTecs onee
PSANONTITeNLI. OAHAKO 3 CaMOM ASTE NPH PEISHN SAT34H Ha KOUTSITEpE OTBET ECe PASHO DYAEST COREPXATS NOTpELHOCTS.

B KaueCTae OCHOBHLIX HCTONHHKOR MOTPELLKOCT OGHNHO PACCHETPHERIOT TPH B33 OLIMGOK. 3TO TaK KaJHEACHIE LIS YCEeHIR, OB
ORPYIeHA W OLIMGKH PACTPOCTPaHEHWA. PaCCUOTPHM

Ounbrn yeesennn

307 B3 OUHGOK CERSaH C NOTDEWHOCTSNO, SANOKEHHOF B CaWOH 52334, O MOXET TBiTb OJCHOBEN HETONHOCTSIO OMPEASNEHH HCXORHEIK
Ravex. HNPUIMED, ECTH B YCTIOBHY 33334 S353He: KARWE-THDO PASUEPS., TO Ha MPAKTHKE A7 PEaTbHS: ODLEKTOB STH PaSHepsl HSBECTHs: SCETAa
HEKOTOPOR TOSHOCTSR. To e CaHOS KACSTER MO APYTI DHSHLECKX NZPaMETPOS. CIOAa e MOKHO OTHECTH HETOSHOCTS PACHETHE BOPUYR 1
BXORALLIE 8 KK MHCAOBLIX KOSODHLUEHTOS.

Bonbwioe “HCn0 PACHETHEN GOPHYN RETAOTCA SUTMPHSECKNH W AT PSSYMETAT C HEKOTOPOH NOTPEWHOCTEI, COTEPHAT MOATOHOHEE
OSDDHLIENTS OBECTEHHBIOUE NPHEWEN}IO OUINGE) B OTPaFHHSHHOM AHAN3I0HE SXORHSX NZpAMETPOS. TIOSTON). KaK MP3BWO, ECr HCXOHEE
RaHHLIE HISECTHS C HEKOTOPOR MOTPELLMOCTSID, EPSA A CTOMT MTaTSCA ORY<HTS PESYETT C HEHBLLEH NOTpeWHOCTS.
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4.2. OWMGKN PACTPOCTPaHEHNA

ot B4a OLWGOK CERSAH C TPHMEHSHHEN TOTO T WHOTO CROCO0A eWSH Sa3ad. B XORE BuNHCTENM HENSOEXHO MPOMCIONT.
HaKoRNeKe W, W3y TOBOP, PRCTPOCTDIHEHAE oL, TTOMMO TOrD, 4TO CAU HEXORHHIE AZHHEIE HE SEMAIOTOR TONHEIN, HOSAA NOTPELIHOCTS
SO3HUKaST DM WX NEPEMHONSHMM, CTOKEHNN W T. N. HIKONCKHE OLMGKN SABWCHT OT XEPAKTEPa W KONWSECTEA ZpHMeTASECKIX AcCTEN,
uenonesyewest & pacseTe.

OG0 A7 pelsera 03O i TO e 533 MOKET DbiT HCTONS305aH PSA PASTHHEIX METOROB peweris. Hanpuuep, chereny muneiiner
‘anreGpamsECKIX YpasHEHNT MOKHO PeLIWTs WeTORoM TaYCCa WAK 4epes OnpeASTHTEN (MToRoM Kpawepa). TeopeTiieciit 053 11eTo3a NOSEOTST
ROMYAUTS OO PeLUHe. DHBKO Ha NPAKTHKE NPl PELISHN GORBLIX CHCTEM YPASHEHUIt METOR [3yCCa ODSCTEBIET WEHsLLYIO NOTPELIHOCT:,
e eTo KpaWepa, Tak Kak HCNONb3yeT MeHsLIM OB5eM BbiuuCTeHHi
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4.3. OLINGKM OKPYIMeHHs

370 TN OLINGOK CERSa C TeN, 4TO MCTHHHOS SHAKEHIHE SHCNA HE BCSTAR TOSHO COXpRHRETCS KOMMITEPOM. i COTPaNEHY SELIECTESHHORO
ICNa B MAUATH KOMTBITERa OHO SaMUCHIB2ETCA B BHAS UZHTHCCs! U TIOPAXA, THVEPHO T X, K2K OTOBPEHAETCA G0 Ha AMCANEE KaSKYMATOpa
(e prcywox 12).

S 0 3 I I 27 20

Manmucea Iopaoox

Pucyor 12— Cropyamys 3amUcy sewecmeenoz0 wuens.

3accs Ry, Ry Ry . R, - paspapes wanmwces, Dy, Dy, .. D,, paspaas nopsara. Ha cavow Acne Koneso, o ommde o aMcnnen
KanSKyATOpa, MGHTHCCa W TOPRAOK 4HCa, EKTIONAR WX SHGKW, © TAWATH KONITEpa ¥PARRTCA & ASOHSHOM Ehze. Ho AT 0BCyXacHIS MDAPOAS
ouGor orpyTnR 370 pasHE He CTONS TPWHHTHATERO

IoHSTHO, 470 UPPaUMORaNHSE SHCAa TakWe, KaK T=3,14159.  £=2.712. . ne WOTyT GSiTb MSACTAENEHS! & NAWATH KOMTTEPa & NPHHLTE.
(OZHAKO e M PaUHONGNSHSIS AN, SCTH KOTWHECTEO WX IHAYALIX LUADD TPESIAET SHCIO OTESASHKSX PASPIA08 MBKTHCCH! (Ch. PHEYHOK 12),
YAT npeACTaENENsI He TOxHO. T1pH STOM LHBPA TOCTBAHET0 COXPaHSEHOTD B SBM Pa3PAAZ HOKET DilTo SATHCAH C ORPYIISHHSH W OES Hero

QaKTHSECHH TpH S333HHO CTDYKTYDE XPaHEHHR HHCNa KOMTSIOTED HOXET MCTONBSOBATS e GECHONEHHOS, 3 KOHEHOS SHERD PaUHORanHelK
“icen, KOTOpsIe SMHCHETCA B MPHBEASHHYIO Ka PHCyKe 12 Ciewy. T105TOMy TIOG0R BXORHO 3PINETD PeLIacHOR S3AaM, o NPONERYTOHEH
DESYMSTAT 4 OKORMGTENsHOM OTBET SCeTa OKPYTIATCA A0 PASPELIENHS B KONTLITEpe Hcen

‘Crieayroui saXrsit SHE03 KACETCR ANANZSONE NPSACTRENEHR Swoen & SBM. ECTH MPOSOAUTE PACC/XACHIR ANA ACCATUSHON CHOTEMS!
CHCREHUR, TO MAKCHHETHOE 10 MOZYTIO WSO, KOTOPOE MOKET GHTs ADEACTAENSHO 8 COOTBETCTEWM CO CXEHO Ha PHCYHKE 12, DaEHO.

<X.=2999 . 91 07595,

Bce uncna, npessiuaroue 10 o3y . e MpeACTaEms 8 SEM 1 PRCCHATPHEIIOTCA KaX MaLINKHZR GeCKONESHOCTS. ECn B X03e pacieros
Gyaer nonysen pesynuTar, mpesswanuni X, To MPOASOAST 383pHHOE SIBEPUSHAE SHHCTEHMT MO MEpSTONKENHO. HETPYAHO yOeATECH

onbiTHBu nyTew, 4To, Hanpuep, & MathCAD eepiciuit auanason uncen coorsercreyer X.~10°".
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MMHMIMANGHOE N0 MOAYTIO HHETO, COXPAHASIIOE B NEMATH KOMMSIOTEP3, N0 CXEME Ha pucyrKe 12 pasro
X000 151050
vcna, wopyms Korops wevbe T, socpumuaaTca IBM Kak Ky, TouHCE £aK MaUNHSI Ky ECTH TpH BSMOTHENAH DACHETOS S/AET

nonysen pesynuTar ertie, sen Y, T0 370 DYAST SOCTHNATO KK TOTEPA NOPRAKA. ODHO & NOAOGHOH CHTYALYM PESJASTAT NONaraeTcs: pasHein
Y, W BBHCTeHUA MPOROTKAIOTER.

Ha pucymre 13 noxasana "wawmas” swenosas ocs, Ka Koropoit onuesers Yo w X, Ucna pacnonararorca wa ock wepacHomepHo. Hx
AnoTHoGTS SospacTacT M0 Wepe npHBRKEHS K Ky

AN 1 :
W
p— sl 7 I —
Geckoneutocs Mavuinosi Geckoneuocs
Pucymon 13— Mauunmas wcrosan ocs

Ha picyke 13 S5nAH eaunHLS OTMENeHa HeDONsLIAR OGNACTS el KOTOPYID HaSHEAIOT HAWMHHOE SNCATON. [paUETP £y Beceiua saxe, Tax
KK OH XBPBKTEDHIYET OTHOCKTEMHYKO TONHOCTs NPEACTAENEHNR WWCEN © KOWNSITepe. B SASHCHMOCTH OT CTOCODa ORPYMEHHR sncen & IBM
e 1 OMPEASTASTCR MePEi OTOPaCHIBaENE HTH TOCTEAHHI COXPEHRENBM PASPZAOM MBKTHCES.

(Creayer WeTS BBAAY, ST0 ATHKA MIHTHCCS: § NAWATH KOMTLIOTED JCTaHGBTHEAETCS MPOTPaMHHO. HATPAWEP, TpH BHITOTHENHM paCHeTS b
Sseie QOPTPAH C HoronssosaHew “00swO" TOMHOCTH (RSOH4KaR SAMHCS “WEna ATWHOR seTwpe Daita) 2,107 Mpu yasoenHoi Anive

wakmuces: 51,107
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5. Mcnonb3oBaHue cneLuanyu3MpoBaHHbIX MaTeMaTM4eCKUX NaKkeToB

5.1. TIOUCK KOPHe(i HeNWHeIHbIX ypagHeHuii & MathCAD

B HacrOALSe BPeMA LWPOKD MSBCTHS! CEUMaNsHIE NATEMITWSECKIS NakeTt, OGTEMiaiLMe PeWeHWe 33434 Ha KOMTBGTEpe. 370,
Hanpuuep, cucrewsl MATLAB u MainCAD. OpHEKTHPOSaHHbE Ha Dewewe WHDOKOTO KpyTa MATGMBTWSSCKi Sagas. OW WuewT yaoOweih
ApyKeCTESHHSI WHTEPEC, ODSEXTHOODHEKTHPOBaHHBI A3bl, HADOp SMEMEHTApHEX MATEATHSECKA W CeWMaTBHSD: YA, ECTPOSHHSE
PAPUSECKHE CPEACTEa. PACCUOTPHY WX TPHMEHSHHE AN DEWISHHA HerHeiHes ypacHeni

TlowcK Kopet HenwHeHsx ypasHenwi & MathCAD

Enaroaps scrpoeks bysaEH rool, Find w Minerr cucrewa MaINCAD oGecnedBaer nonysekie foToSOr0 PelueHns YpasHeHW Gea
CocTaEneNMs NpOrpaNIE. OAMGKO He B0 BCSX CTYNasX PESYRLTAT MOKET ORGSATSCA SSpHS, AZKE MDH OTCYTCTEWA BWTUMSDX OLMGOK. Hike
pacCHaTPUBROTCR NpHMEps: pewerA 33434 & MaINCAD, 0BGy #1307 SbHCTHTENBHEE NPOSTIES! H CTIOCOTH: WX DEOAONEHA

MalnCAD 0c8050¥aa8T NORbS08aTeNs 0T HEOBXOAMMOTTH MPOTpENHNPOSANHIS ANTOPHTIG DEWSH YpasHenwi. OZHAKO OCHOBHOH MpWHT
paBoTs! & MainCAD peere Ges POTpaVMAPOSaHIS HHEET OMHNO O<EEHAHSX ACCTOMHCTS  OOPATHID CTOPOKY: HEYSEPEHOCTS 8 pesyneTare
SuHCTONMA. 373 HEyBEDSHHOCTS OGBACHAETCR TeM, 4TO MPOLSCC PEWSHHE CKPBT OT MONSSOSATEN # HE MOXET GuTS NPOKOATPOTMPOSaN
HeNOCpEACTE.HHO. TIDHNEPS! SENHCREHH  OLIMONHEIM PESYLTRTOM MHEEACHS: HIKE.

Sagam oy CORSPRLY THSPOIMECKHE CHHC W KOCHHYC
foo=shixyieht)?
pachu sTo Oy & WTepeane <8 npeACTaBEN Ha BHCIHIE 14, 3.

Kopew 37oi Gy sEnserc X=0. Crieea n Crpaca or S7ofk Tow fX) WWEET UMY MBKCHWYM, & MW YAGTEHWN OT HI4aNa KOODEMAAT.
) npnSaTEs K My, C dhopwanol Tou sper pewerne ypagHerna fLX)=D He AOTIHO SHSHEATS POGTEH, NOCKONSRY QYRR He
(CoRepIT PIIPHE0S I MSET O3 KOPEHS B0 SCelt OGNACTH OMPEASTIEHHR HEUSBRETHOD -3 <<+,
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025 0s
sinhs), sinh(s)
costo? " Coshto)?
025 05
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Pucynor 14— Tpacouru pyryud f09=shi(ento)? u flg=shoches)
i Haaneow ApHGTIOKEH X=-0,5 TPOLSAYPa Foot A0B0MSHO YESPEHHO ORPEAENAET HaUEHIE KOpH:

X=05 fl0y=sinh(c(cosh(x)-2
root(x)01~7.351x107.

OfMaKo cpasKuTenLHO HeSOTBOS WaNSHeHMe HaANLKOR TOM [0 X=-07 MAEOAUT K SaBeRONO Hesepouy pesymeraTy. Mpmsew ©
yBeniseren TpeBOEaHHI K TO4HOCTH (napaneTp TOL) pesyneTaTs! JAGNSIOTes o KopHs:

x=07 ToL=102 rool(f10) =7 829

x-07 ToL-10% ool X=14.955
=07 ToL=10"¢ root(flx) x)=21.89
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i owmGor KpoeTEs Kar & xaparTepe sasncuwoCTH f), TaK 1 & 0CoBeHHOCTRX PABOTS! MPOUSAYPS, OBSCTEHEaIOLLEH PetLEHHE.

i savansou npUGICKerMA X=-0.7 anFopITI o0t (8 0CAOSY KGTOROTD NONGHEN METOR CeFyL) MON3AReT wa Swewsu Mpastis no
oo k =0 Ceton saNCHMOETH ) G, HCYHOK 14, 3) h"CRETHBZETEA" N 3TOMUY CXROHY & NOHCKaX MyA LX) B CTOPOHY +2. 30 ENHD o
S032paLL2eMY Oy 001 ACTAN, ONEBHEHO, 70 PESYBTaTS PeLLCHH HEBEDHS.

OaHaKo CUCTeWa He BHAAST HUKaKYX COOBLLCHN 05 OUINGKe. 370 O5EACHRETCR Tew, 7o MalnCAD CHATaET KOPHEN He TO SHasEHHE X, i

Forapon /1) Touro pasa kyme, o, i Koropow fY) He TPESIAET SHavEHR CHETEWHOR nepewerHol TOL. pasof no yuomsaio 10° fawoe
Venoswe o Scer TP GyaRs SSMONKATCR. C yaETMMEHHEN TPEGOSaHHI K TOwHOGTH PacHeTa (10 ecTs ¢ ywenawerew TOL) sosepauacuiie fool
“Hcna B Sonsiue OTRORSKOTCR or KopHA X=0, Tak KaK ¢ pocTow [X] oy 1) MpwGIKaETCR K Ky

Packers: Mpi pasTHsHBlK HaUAMEHSX SHaSEHNEX X NOKEHEAIT, STO TDaHHLIS OBMGCTH CXOMMMOCTH © PACCUITPHEAEWO S3aa4e MDHIIEPHO
cooTBeTCTRYIoT yCnoBMo [X1<0,6. ARTOTUHI PESyETaT A2ET aNLTEpHATHEN2A SATHCS PELICHIA METOA0M HeloToN.

S=)=1(
Newton(f,x) = for 1€0.1000
()

reak f |xi-x|<TOL

b e ox

Newton(f,~0,5)= -3,383 107"
Newton(f,-0,7) = 36,032
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1. HennHemHble ypaBHeHUs

1.1. MocTaHoBKa 3aga4m

(Ceropis KOUMSITEp OTSSHO SOCTPAMHMASTCA KIK TEXHSECKOE OBHCHOE CEACTED, WHCTDJWENT ANA PaDOTHl o Infemet Wik Wposas
PHCTaEKa. BUECTE C Te, USHaaTBHO CAO 0 HaSEAHE (0T 3HTT. COmpUIET — BSMICTITEINs) YFASHIEAET, 4TO o CEoeli MPHPOZE STOT MKCTRYMENT
peaHasHaten & NEPEyIo 04ePeAs AN SHIMONHENHR PASTHSHOTD POA3 PaCHETOR.

KOUTSIOTep He TOMSFO 0GECTe<EAST BSTOMATHS2LO MPOUECE SSHCREHIT, HO W MOSEONSET NPHIEHSTS AN PeerHA 333 Creuansrsie
HCTeHHEIE WTORH, KOTOPEIE TSKTANSCKH He HOMYT UCTONL30BATHCA 523 10 NOARSPHI

aHbie MSTOR HaSHEAIOTCR MHCTEHHSMM MOTOMY, STO OK OCHOSAHS! Ha ONEPALWAX © SWCNZMN, TO SCTh Ha NETHDEX BpHDMETNECKIK
AGFCTEWRX CrOXEHW, SNITaFMH, YMHOKEHIN W ACNSHN, HO MOSEOROT PEWSTh PAHOTO BAAA YDASHEHNR, BKNINEA AMODSPEHLUANEHEE,
POMSEORTS MHTETPHPOBHIE DYHKLIH, DEWATS 33244 ONTHVMSALYN 1 .1

Henuneinsie ypasHenus

10040 43CTO & WNEHEPHO NPAKTHKE BCTPSXAIDTCA S3AAM, CERSaMHBIE © HEOTXORMMOCTHO OTBCHINR KOpHE HenuHeinesk ypasHeni
Tatie 523344 OLHO SOSHIKIOT £aK STENEHTAPHSE COCTABATOLINE NPH DELUISHHH DaSTHSHBOX TEXHHSSCII H HAYSHEX TPOGTEM.

PaccuoTpu & KasecTae MPHMEDa MPOUEAYPY S0P PAOCNETD PSXINA TRAHSHSTODHOTD YCATWTENBHOTO Kackaaa. MpeAnonoxM, 1o
S3BHCHHOSTS KOSCHOHLENT YCHTSHAS KaCKIAA OT TOKa SHITTEDa TPAHSHCTOPa L, MOKET 5T MPSACTaEneHa HopuymO:

Eli,) = ao +ap, +ay] +az] +agy +ag],
e G, @, @y, @5, @, G wsesCTHSIE noCTORMSE.

ECri HeoBX0RUINO, OGS TPaHSHCTOP oBeCneswIEan TPEBYeMsii KoSOMNLIMEHT yonnenys K.y, To paSouui ToK is A0mKeH BHOMpaTECS Ta
0Bpasou, <705 ewnonanocs pasencTEo:

K(h)= Ky e ayta, vapil +ad +agl +ass = Ky
ocneaas anMes 10 cyTH Aena AaTSETCA YpasHEHSH, KOTOPOE MOXHO TPEACTASHTS B CReayOuEN Sae:

s, sy sl vt - Ky =0
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175 Jorewnoro pelseria ypaBHEHS HEOTKOAUMO PABWTHO SHOHPATS He TONSKO HAUAMEHOS MPHTIEKENHE, HO M KPHTEPHA TOMHOCTH
DackeTa. VINTIGCTpaLIEN STOTO CAyXHT NPHIEP PELIEHHS MORABHLIPOSIHHOT YPIBHEHIS, OTTHSGIOUEIO 0T ACCOTPeHKOrD KoxTenen 10

x-05
ToL=10%
o0t 10-10° x1=0.307

Kopwn nexogoro ypawers f1X)=0 w Hosoro f10°%=0 gamswel coenagare. Oanaro MalhCAD ewaacT wesepnais pesyrrar. 3ra ownra
oBmcHrerc Tew, o by /10 npn moSbix swaseswRX X He MpesLIaET sHavens napaueTpa TOL. Tob NOTyHTS pasyuL pesyTLTaT
HeoGxoauo CropperTHpoEaTS TheGosars K TouHoCTH, E5Spas, Hanpuep, TOL=10°. B stou cyuas MaithCAD sosspausaer X=-7,35117-10-7.

B pRge Cayuace OCOSEHHOCTH YpaSHENwS MOTYT MPHBECTH K HEpaSOTOCTIOCOBHOCTH ANTOPATIA MOKCKS KOPHA. HINpUMep, A3 ypaskenus
fiX1=sh(x) I(eh(x) Cyae sbiaaHo creayiouiee cooSLiee:

ToL=10
roofsinh(x)(sinh(x),
Found a number with a magnitude greater than 104307 while trying to evaluate this expression

1

He/224a 0B ACHRETER Tow, “T0 yHILYR WHEET TOTATE YSaCTRH Crieea 1 Grpas o7 Towst X=0 (cu. pucywor: 14, 6). Mlockonexy anropuTu root
Ha KaKAOM TEpaLMONHOM Ware ASTT snaverA by 1X) Ha WHCASHHI SKEHEGNEHT ce TPONSE0RHO, CosmHkaET nepenonkere (overlow), Tak
vax ponscaava £(X) pn 122 Grwsra K Hyme

OnaCHOCTS OWMOF, MOAOGHX PACCHOTPERHEIM SIS, COGTOMT B TON, ST0 OKi MOTYT OETETECA HesaWeHeHHM, nockonsry MathGAD ke
2T HiKaRNX TPeAYTPEXAIOLL COOBUENW. T103TONY MW Peersi YpasHenyii ¥ENaTeNsHO NPHASPXHEATSCA CreayioLy Tpasun. Bo-epssix
HEOBXORNO CHa4ana MOBECT OTAENEHNE KOPHER YpaBnenys. BO-STOpsIX, XeTaTenbHO BSMOMHITS MOMCK PEWSHHS HECKONBKO Pas OF pasnisreik
Hauan LK TodeK. PeLIEHHE CREAYET OJEEPraTs MDOBEPKE, ECTHN €10 TPAETIBHOCTS HE 04EBNAH.
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5.2. TIOMCK KOPHE HENMHENHOTO ypaBHeHus 8 MATLAB

B MATLAB peanisosana poueaypa noHCKa KopHeii YDAEHSHWA & BUAE BYNKLUA fZ810, VCTIONS3YHOLIEHi KOUGHHALUIO METOROB MONCBMHHORD
Aenewn, CeRyuLX W ODPaTHOH KEAAPATHHOR WHTEPTONAMN (5 BepEHRE A0 4 X HCTonssoanacs Mpoueaypa ZEROIN). OBpauenwe K by
oo sanucas & ange:

Xi=fzers (FUN, X0, OPTIONS],

ae FUN CrPoKa, CoRepaLLas A AGHETENTENEHO Gy LX) AEHETENTENHOF Repewenoii X
X - Hasantroe puBcKesue X
270 — o pewers

Ecnn crpycTypa OPTIONS nponyuiewa Wi sauenena NyCToi MaTDAUER [ ], WEMOMSSyITEA yCTaHOBMEHHSIE MO JNOMSaMNI HACTPOKN
poueaypu pewers

Moskonsry s Gycans ) yeaswearcn rax crpossn nepeenan FUN. 00 A0MIOKO GuTa SIKTGHEK § SNOCTROG W SSRENEHO
cumonom @. Hanpuuep, ana yriwm fiX)=sin (x) nocne ssoaa crpon X=f zero (" sin ", 3) sosspawiaetes pesynsrar X=3 14158 . . Nlkban
o cncnoran Dy ), A7 KGTOPO TDEGYETCH HaTH KOpEHS, MOYST GBiT 33343  NOMOLLEI B33

PaccuoTpu saaauy, MPSACTABNENYI0 & ASHOKCTpaUNOMHLX MpANEpax naxera MATLAB. Pewenve OTSCWMBASTCR ANS TECTOSON Gy
humps(x), sanucarnoi & Gaine humps m & suze:

$RL0/((%70.3) 2290 01)41.0/ ( (%73 %) ~2+3.04) 6.

ThadwiecK aHanus (ci. PUCyHOK 15) NOKaSHIEAST, 470 A3HHOS YDIEHEHHE WEET KOpeHs SETISM
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a0

0 02 04 06 08 1 12 L4 16 18 2
Pucynon 15~ [pacbu ywuuu humps(Y), mocmpoenisil s MATLAS.

YTOuHEHHE BTOPOTO KOPH C NOHOLLEID (DyHLLNH 2610 BBIMOTHASTCS N HaHaRLHOW MPHGTIKeHH X=1.0
Siefzero (Ghumps,l.,0FTIMSET('Display’, izar’))

Mockonexy & HaGope onuwih OPTIMSET saaaw napaueTp ifer, Ha 36pa SHEORRTCA MPOMEKYTOMHE SHAEHHS PACHETHEX NapaNETPOS. MpH
STOM BLX0BHaA Nepenernas X pHHANZET CreayILIe SHaseH

He1.0; 0.5717; 1.0283; 0.36; 104 . 12335

Mocneanee “CTo, COOTSETCTBYOEE KOpHO YpABHEHNA, BHEOANTCS Ha AS3AUAT STOPOM WATe PeWSHNn. SAMOHMTENuHSE NSTS Waros
HCTOBSyI0T WHTEPTIONSUHORHYIO POLSYPY OFK OTWESeHE: CRosow "interpolation”
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6.1. MoaroToska k pagote

Visye ueTons pewsenus ypasHenui Ha JBM, HCNONsSyA YKasanwyIo PUTEPaTyPy. ODPATHTE OCOB08 SHHIANHE Ha CreA/IOLIME SOnpoCE:

1. Buast ypaswerni 1 vx ocrose ceoiicTea,

2. OcHOBHeie CEORCTSa BHAHTHLECH  HTEPALOAHSX WETOR0S PeLeHH ypasHeri:
3 Meroge wecneaosar ypasnenwit » oTaenerHs KopHel:

4 Vrepaunonse weToR nOACKa KopHed ypasHerH K BM.
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6. Yka3aHus K BbINOMHEHUIO paboThl

6.2. MOPRAOK BLINONHEHNA PABOTE!

1. Ha OCHOSaHMM MONySEHHOTO S3A3HHA OMDEAGTHTE BUA YPASHEHNS, KOTOOS TDEGYETCA PeLTe. MTPOSRANTE TPAbUIECKoe HECTEA0saHE
ypasrenss

2. CocrassTe anropuTH peLsen#s 53334 1 NOATOTOSSTE MPOTaNIY Ha GAHOM USASHKOS NPOTPaNMAPOBAHH SECOKOTO YPOSHA

3 BunonwuTe paceer a 3B ¢ ROWOUL NpoTpaMIE.

4. Peunrre 3agavy ¢ MouowsIo nakeTa MathCAD, MATLAB win Apyroro. CPIEHITe MonyenHSi pesysTaT ¢ TpeasIAyLAN peieHen.

5. Ocpopue oreer no padore.
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6.3. CopepxaHue oTyeta

Liens pabors:

Sanane.

(Onicarie ETORa pewerH#s, KpaTIE CeAentS s TEOpHH ($OpUYTEL. aTOpHTIN H 71

Mporpauua (pacnesaria), ee onvcanve.

sy eTaTe acera npiH pasTHHLX HaaNHE TPHBTIKENHEX.

Pewerie ¢ ROMOLO NPOTpaHS 1 CTOLMAMUSHPOBHHOD nareTa (MAthCAD, MATLAB W T. 1), cpagere pesysraros.
Kpamwe ssigoas o padore.
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6.4. KOHTpONBHBlE BORPOCH!

1. ORMLITE CE0RCTaA aNTEPaUECKI W TPIHCLEHACHTHEX YDaEHEHL
2. /177 4eT0 MPOHSEOAUTCS MDOLEAYP3 OTAENEHAS KODHE# H NPEASAPHTENE HOE WCCAEA0BaRIHE YDIBHEHM. TIDHSEANTE NPHIED.
TIpWESAHTE MPUIEP SBECTHEX Sall CROCOB0R HECNEAOBaHIR HEUHSH: Hiix YpaEHeA.

4. OrLMTE oCHOBKbE CEOIICTEa NPAMS M HTEPELHOHHSDX UETOR0B Pe His ypasHenki

. 170 MOMMMAT NO3 CXORMMOCTSN0 HTEaUMORHOA NPOLEAYDS? OTEST MOSCHATE MPAWEpaIH

6470 TaK0 OBNACTS CXOAMMOCTH MHHEHTEAEHO K MTEPALHORHOR TPOUEAPE?
7
5

ToACHATe, 70 TaK08 CKOPOCTS CXOMMMOCTH I KaK OHa CER5aHa C SDDEK THEHOTTL HETORa
e weTo nonosHoro Aeners
. OruuMTe HETo3 xopa. Ha30BHTe o10 A0CTONKETE U HEAOCTATI
10. Onre eToa coryuyx [1aiTe £10 CIBHHTERHYI0 XAPAKTEPHCTHY
1. ORMLLTE WeTOR KaCATELHBIX. YKAXITE 810 A0CTONHCTE U HEAOCTATII
12. OnnuTe METoA MpOCTOl HTepaLy. AaiiTe ero XapaKTepCTATY.
13.TIpHBERUTE MPAMED HTEPSLIOHHOTO ETOR3, HCTOMBSyIOLIETO KBAPA Ty HHTEPTIOTALYIO 4T3 PELIENHS HenuHeiHus ypasnennil va S8
14 KaKne Creusans e METOR: MDHMSHSIOTCS AN PeWeHHS SNTEOPaNSe CHu ypasKentii?
15. Tlouenvy a TPAKTHKE M2CTO MPUMEHAIOT KOUGHHIPOBHHSIE NTOPHT Ui, BKTIGUSIOLINE & CEA PASTINHEIE METOZs! OTHICKaHI KOpHeii?
16 Paccxaime o6 0coBeHHOGTAX NpeACTaBneHs Hcen & JBM. Kak STMReT cocol NpeACTasnenws uncen & IBM Ha TONHOCTS Pacieros?
17. 470 TaKOE MaLMKHSI Ky, MLLWAHaR GRCHOHESHOCT i UALINKHOE S 2 Kalk ST NapaMETPE! BTWAKOT Ha TOMHOGT pacueros Ha JBM?
18. /115 410 HeronssyeTcs HOpUKPOSKa ypasHeKHi npH wx pewer 12 JBM?
19. Ha308iTe Tpit OCHOBHSIX HCTONHIIKA NOMPELUIKOCTeH! NpH PeLueHHM 33334 Ha BN, X NPHPOAY  CTIOCOSs! YMEHBLICHA.
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7. BapnaHTbl 3afjaHunii

Hitxe npHBeaes! SapAaNTE: a2k KEXA0E WS HX SKTIOAZET PRA SIPHANTOS, OTTUHGIDLUKCS APYT OT APYT HaBOPOM HEXOAHSIX AZHASIX
Be NapaweTpsi £ CYOPYaX, eCW He OTOEOPEHO HHOE, CIEAYET SaMUCHIEATS B CHCTeNe ClL.

3ananne 1:
ananne 2
3ananne 3;
3ananne 4
3ananne 5
3ananne &
ananne 7:
3ananne &
3anarne &
10. Zazawe 10
1. 3aganwe 11;
12 3agawe 12,
13. 3agawe 13
14. 3azawe 14,
15. 3agawe 15
16. Sagawe 16:
17. 3agawe 17:
18. 3agawe 16
19. 3agane 19;
20. 3anarne 20
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3aganue 1. 3aseunuTens © GOPUE KOS PAAHYCOM 7 PACTONONEH B (BYHTE Ha ryGe /1

Pucyson 7.1 Hinmocmpauus x satanuo 1

Ero conpotueneswe npu Ji>>7 paccuTsisaeT 1o Gopuye:

G snextponposoarcers pyTa:
- AaMET RPOSORHHK 3 KOTOPOTO WSFOTOBNEHO KOBLL.

3anzeusncs napaverpaun /i d yrasanen s TaBMLe, 3 Takxe npnsse G=0,03 IOM-IM, waliauTe pagnyc 7, oSecnesnearLi TpeSyeuos
conporuenenve sasewnens X

Tabruys 7.1 Bepussms: onm Ssdanua 1
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"Peluerie aTor0 ypaerer 1 A2ET CKOMOE SHaEHHE TOKa &,

Kk SH0, 533342 85003 SUHTTSPHOTO ToRa TRAHSHCTOPS CoeNaco K PeLierG Ypasrens Svaa
Juo=o, m
{5 Pos He¥s=eGTHOTD X WpaeT T0x L, 2,X) SERAETCA HeXOTOpOR e TOrD eksEeCTHOrD
005t e 0GPasO K e YpaBeHS HOTYT GalTs CAer HOTHE TPOSKTHE H HGETSAOSSTENSCRHe 33334, & OTOpsX HEOTHORHNO
HaTH 351 K3KOT0-THG0 TaPIMETDS 10 HsBECTIOR SaEHOHMOETH.

(Creayer OTHETHTS, 47O OGLHO XaPAKTEPHCTIIN PEanbHSX TEXHILECKK YCTPORCTS S3BHCST HE OF OAHOTD, 3 OF HECKOTLKAK NAPAMETEOE |6/
STou Cryae MpoGnewa ELIO0pa MAPEMETDOS MPHEGAHT K HEOSHOMMHOCTH PSLIEHNS CHCTEWs! YpABHENHi CO MAOTUM HeWssecTHuMMN. TIpUNEpow
7aK010 pORa 5333 AENAETC BHGO CONPOTHENENH! PESHCTOPOE & CXeHS WHOTORICKATHOTD YCHTMTENs. OAHaKD Aanee s Gyaew paccuarpuears
TOMLKO 52334, CEASANHBIE C PELLEHHEH OHOTO HETHHEHOTO JPASHEHH C OAHI HeWSEECTH.
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‘3aganme 2. 3aseMTITENS, HSTOTOBNENHSI B BHAE PEWIETIH MPAMIOYTONHO (IOPHE! H3 METANMHSECKWX TPYG. PACTIONGKEH TOPHSONTANEHO 8 TPYHTE
waryonme

e 7314,
L=6x1 - cyumapnan anva THYS:
- paauye Toy;
= myoua;
G - yaensHan snexTpONpOEOAKOCTS TpyHTa.

TatuLs 7.2 - Bspustime: dna 3a0sHus 2

Glrows o oot oot o025 oo og25
ru o025 oot oo 003 o1 oo
A 1 12 [ 15 15 12

Row 1 © 10 o 2 ]

3anaswncs napamerpaun =001 . (us Tabnuus), onpeaenuTe pasuep 1 CooTEETCTEYIO TpeSyenouy conpaTenerio R
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3R3HWe 3. BNEKTPINECKaR SMKOCTS CHCTEMs! ASYX NAPAATEASHSIX ANACTHN MPAMOYTONsHOF (OpMS! (ch. PHCYHOK) npi it bl worer s

onpeaenrs no Gopuyne
ab. 1d 27a 1d 27b
¢ !’ﬂ7{‘*;;[‘*‘“[7]]}{‘*;3[‘*‘"[Tm-

OTHOGHTENEHaR AHSNEKTDHSECKaR TPORHLASHOCTS CPeas:
85107 o;

b~ pasweps: nnacrin:
- paccrommme wexay nnacTiau

Pucyson 7.3 - Hinnocmpauus x satanuo 3
Haiigure sas0p d oSecneswsaoui nonyenue TpeSyewor: ewkocTy C npu ykasarHeik 5 TAGHLE NapAUETPK

Tabnuys 7.3 Bspustimss dns 3sdsnus 3

Cro w© 2 o5 0 s f)
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3aganue 4. BnexTpuECKan SUKOCTS 48X ORCHATBHS HOCKAE AUCKOS (ch. preyo) npn LIR<1 paccumeisaetca no Gopuyne:

16k
= ok 7 175) ).
T ()

TA® £ — OTHOGHTEIISHaR ASTIEXTDHYECK2A TPONMLACHOCTS CPEAS:
51072 o

R paanye aucxoe;
L~ paccronsue wexay Anckanm
=314

Pucynon 7.4 Unmocmpayus x ssdanun 4
Haiaure paanyc R, yaosnereopowis peSyewouy swasero curocTn C. npw saganse: s TaSmaue napamerpas 1 L

Tabnuys 7.4 - Bapusame onm Ssdssun 4

Cm 100 = = z = o





image50.png
383HHE 5. B UHTEIDARLHSIX CHEWEK HCTONSSyIOT NNGHEDHSIE KOMASHCATOS, MMSOLINE B4 HETSANSECKOTD AUCKS, PACTOTOXEHHOTO & KpYTON
S5IPE3E METANTASaLMN Ka MOBERXHOCTH AKANEKTPAYECKOR NOANGXINH (c. PHCYHOK), EMKOCTS TaKOTD KOHAEHCATOPa OMPEAETAETCH 1o opuyE:

c=2a5R1+ L+,
aHR| 12

28 £ — OTHOGHTENEHaR AHSNEKTDHECKSR TPORHASHOCTS AUSTEKTBHI,
2=5.85-10"2 0l

R - pagnyc empesa;
7 - paanye aucra.

Pueynor 75~ Hnmscmpauus xsetaruo 5
Sagaeuncs yrasaswsum © TaSLE NapSUETDaM £ 17, HaRaNTE paguyC . oBcneweaeuyi eSyeny eurocts C

Tabnuys 7.5 Bspustimsi dns Isdsnus 5
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‘3anane 6. B HHTETpaNsHX CXBWEX HCTONBSYIOTCA NMOCKHE KaTYLLKI WAAYKTWEHOCTH B BHAE KPYIION METaNTHHECKOR CIMpaTH. VAyITHEHoCTS
TaKOi ATy (8 HAKOTEHPK) MPHCTIKEHHO OTDEAENRETCS N0 HOpYE:

"
4 il .nihL[E] [hE+z,5sz]l i
=7 "7 3

meT=314
N-wero eurvos:
@Ry -Ro)2
Ry

Ry, Ry~ mypensni n enewnwis paznycs.

Bce paswieps 5 HopuyRX YRS & MATTMNETDaX

Pucynor 7.6 - Hnnecmpeyus K 3308 6

Haiigure paanyc Ry, yaoeneTEopsrouw TpeSyewony awaserwo wayTvenocTy L npn ykasawen & ragme N Ry
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‘3ananme 7. B TMOPAAHLIX WHTErDANbHLIX CXEMaX HCMONBSYIOTCA NNIOCKME NNEHOHBIE KATYLUKN MHAYKTUBHOCTH B BIAE KE3APATHOI CUpaTK.
VIHayKTMEHoCTS TaKoli KaTyLUIK (& HaHOTEHpH) NPHETIDRENHO OTpEAENAeTcA Mo Gopuyre:

s
cezsarn(2),
:

e N — sweno surkos:

a-RreRop2:
-Ro-Ry:

Ry, Ry - pasiieps: xyToenero 1 sHewero suTkos karyu

Pasueps: & Gopuynax ykasaws wHTAMETDE.

R

Pucywor 7.7 — nnecmpauus K sa0swu 7

3aasuwes wcnow ewrvos N paswepou R, waiigure napawerp Ry, 0becneswsarouui sagankyio wiayeverocs L (swasennn N, Ry w L gansi s
race)

Loum 100 a0 160 180 140 0 \
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‘3anaHWe 5. B GUAHSX WHTETPANEHSX CXSMAX 8 KaYECTEE ORHOSHTKOSO WHLYKTHEROCTI MOXET NpHMEHATSCA TOHKaR METaNT4ECKaR NoNocCka,
HaKecerHan K AUSEKTPHSCKID MOANOXKY S SHAS KPYTO NSTI (Ch. PHCYHOK). VIHAYKTHENOCTS TaKO NETIHE HaHOTEHpH TPHOTIOKEHHO OMPEAEn=eTca no

o ()]

a6 R — paguye cpeanei nun neTn
17— wnpura weTanneckof nonockn;
£-ee ronuwra

Bce pasweps & Hopuyme yasars 8 ARTIMETDEX

Pucyson 7.8 - Hnnocmpauus x satanuo 8

Haiigure pasuep R, yaosnersopsouui peSyewouy swaserno L npn sananeok napaverpax TV (1x swasenns yrasans: 8 TaSnne)

Tabuys 7.5~ Bspustimsi dns 3sdsnus 5
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3aanwe 3. 1103 SKCTepANEHTANHO NNy eKHO POt SSTEN SOMSTaNNEpHOT XapaKTEpHCTHEH MOy MPOSORHKOZ0T AHOR3 NP <0 6 B nogoSpana
annporcauawS 5 SHae CTenenHor0 UHOrO<TeNa

i=autbu® boud dut e’

ae Tox 133331 8 uunnwaunepax,
ranpaxenve I sapan s sonsTax

Vienonssya annporcAuaLING, HaRANTE HaNDAXEKHE HAZHORE, N KOTOPOM SSpes Hero GyaeT NpOTeKaTS 333w & TabTHLe TOK |

Pucyson 7.9 - Hnnocmpauus « satanuo 9

Mlpw cocTasnensm ypaswerus wenonssyire ykasanwse & Tabnuue napaueTpei @ b, €, du &

Tabnuys 7.9 Bspustimsi dns 3sdsnus 9

E]
02 23 12 2 = s
o 150 ES o 10 2
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n2 o 0 = 'm =
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33a1We 10. KOSBUERT HenUHERHOCTH 0T NPOSOHHKOSOT0 HENWHERHOTD PESHCTOPS (83pACTOPS) P ONpERENeTs Ka STHOWEHHE CTameckord.
R AMbepeHLIaneHOro 7 CoNpoTHEner DA SaA2HHOM NOCTORHHOM HaTPAXEHHN SIBHCHIOCTS P 0T TSMNEPaT/al OTCHEIETCS Sspaneren:

R _TP4ET-ITy

T kT

£

ae T~ Teuncparypa axvewois nacrw sapucrops;
T, - veuneparypa orpyearouet cpeas:
K — Ko HHEHT TeMTSpaTYpHO 4YBCTENTESHOCTH PABOHETO CT0R EapHCTOpa

Pucynor 7,10 Hrmocmpsuun ksadanuo 10
Haiaue swavene T, now Karopow obcnesaerca saaawwoe swasese P ana vssecrnesx K n T

Tabnuys 7.10 - Bapussmes ans 3s0srus 10
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‘3anake 1. KOHCTPYKUNA PaAHOSNENTROHHOTD YCTROTICTEA CORSPFAT KOHCOMbHSI TORKH OAHOPOANBI CTepKeHs. YaCTOTS! MEXaHWHecKiK
[PESOHaNCOB CTepHIA NpH TaKOM SaKPENEHHH ONPEASTATES 3 YpaEHEHHS:

cos (x)ech(x)+

e oAL - Gespasmeprsii napaneTp:
- sonosos wncno;
L aruwa crepron

Cobcraenas wactora crepsess co csasana ¢ napauerpou £ coomroweren

rae E - woayns ynpyrocry uarepnana;
J - uowexT nepLum cevernts;
My = norosas wacea creps.

Pucynon 7,11 nmecmpauus  ssdare 11

HaliZiTe Nepesie MATs PESONHCHIX U3CTOT CTEPXHA MpH $a32HHBIX & TABTILE UCKOAHBIX AZHHBI:.

Taonus 7.11 - mes ans 3s0rum 11
Lo 02 o1 10 0o o1 02
Ewe 3100 5100 o100 5100 2100 8100
Tt 11072 210% 11072 210% 1102 1107

My 1 2 1 08 o7 15
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1. HennHemHble ypaBHeHUs

1.2. BUAI HENMHETHBIX yPaABHEHNI

OueBHAHO, ST0 CIOCOS pelewis YpasHeHH OPESRSETC S10 SWAOU. B MATEMATS MAKATO NOAPISAENSTS HEMMHERHSE YpaBHeHs 12
‘anreGpansecine u TpancueraeHTHE (ch. PHOyHOK 1)

K aMreSpaiseCinl OTHOT ypasHeH, 5 KOTOpSEK By LX) RETAETCH CTeme eI MHOTOAeHON, T0 ecTs:

ay +a, +ayil +asd +agld +asil = 0. @
e g, @, Gy, @, Gy, . G - FoDEMIMEHTS
71— enoe wnno, CooTEeTETEy LSS WaKCAMARLHO CTeneHM MHorDTEHa
MlogoBinos ypasenue Guino paccuoTpeno ssie.

K TpaHCueReNTHuI OTHOCST ypaSHeNMS, COREPHLNG TAKCUSHASHTHNE GUHMKLYM, TO ECTS MOKBSATENBHYIO,  MOTAPHBMMSECKYS.
TPHTOHOUETpHNECE By

Hanpiep, TpHCUERAENTHBM SEAIOTCR CTSAYIOLINE YpaEHEHS

sm(zx];';i:;fl?,dxz 1 ®
205 61g(44 - x)+5,55im (x) = 0. @

(CaoiicTea anreSpaieCKX M TPHCLSHASHTHX JPaSHEHM:CyLIECTESHHO pasTHaITCS. T10STOMY PaSTHHS!  NORFOA K WX PELSHIG.
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‘3anane 12. KOHCTJKLHS SMEKTORHOTD YCTDOICTSA COREPNHT TOHK ORHOpORHSIA CTEPXeNS, XECTKD Sakpenneneii Ha KoRLax HacTore
HEXEHAECHK ESOHIHCOB CTEpXHS MDA TaKOM SIKPENTeH OTPSRETSIOTCS 3 YpasHenys:

cos(x)eh(x)-1

e ¥=KL — Gespaswiepreii napaneTp.
K~ sonosoe wicno;

L - nwwa crepena

Cobcraenas wactora crepsess co csasana ¢ napauerpou £ coomroweren

72e E - woayns ynpyrocTi uarepuana;
J - uowexT nepLum cevernts;
My = norosas wacea creps.

Pucynon 7.12 - Hnmocmpauus « 3a08mu0 12

HaliZiTe Nepesie MATs PESONHCHIX U3CTOT CTEPXHA MpH $a32HHBIX & TABTILE UCKOAHBIX AZHHBI:.
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‘3aamme 13. Tluritu CERSH B BLICOKOACTOTHBX WHTETPABHBIX CXEMAX BBINOMHAIOT B EUAE NONOCKOBBX CTPYKTYP. Mpi WX packeTe WenonbayioT
SCrOMOraTebHBI NZDaNSTD — SEOSKTHENYIO AHSMEKTPHHECKYIO TPOHHLASHOCTS &, JSHTHBIILYIO SKN3A AHSEKTPHECKO NPOAHLIEMOCTH

noARG s u Haxoaswerocs Han Hel s0sayxa. f1na yaKof nonoci weranna (117A<1) 372 seninka onpeaenzeTca o Gopuye:

.n[zj
h(ﬁ}i
avl a1 ")

PREE) Eshj i
W

72 ;= OTHOCUTENHER AVONEKTPHNECKaR ADOHUI3EMOCTS MaTSpHaNa NOANCHKN,

= onunwa noanoa;
17— wwpnra nposoasused nonock

Pucynon 7.13 - Hnmocmpauus « 3a0amu0 13

3azasuncs nprcegeHHuN B TaGTHLE NapaueTpauH /1 1] TSAETITE MPORISENOCTS £ YAGRAETEOPROLIY JRaS3HHOU SHELSHI
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‘3aganue 14. [ 33147 OT SHOPaLIH GTOK CaMONETHO P3EHOOKaLUAORHOT CTaHLU YCTaHOBNEH H HETSEX BUOPTHSATOPa. CHCTeMa
MOPTHSALY MM STOM MOXET WHSTS 20 LIECTH COBCTREHHX MEXZHECKX PESORaHCOS, SaCTOTH! KOTOPEIX ONPSAEGTCA YDIEHEHNS.

Az'? 4 e 4 Cot + Dat 4 B 4

[

e 4, B, C, D, E, E, G - roobamunenTsi, OnpeAETAILMECs 1apaueTpauy KORCTRYKLIIK, CONaCTOTa KoneSari

Pucywon 7,14 — Unnocmpauus x satanuo 14

HaligTe pesonancHsie SaCTOTS! ANS S3A3HHSX KOSOOHLAENTOS YpasHenks
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@ £ 1 01 102 20000 1
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E 2510° 185108 24510 am10? 20400 43100
F 12108 7510 o108 5108 o210 310t
G 19108 89107 2707 2310 475108 910t
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3aganine 15. BonoB0e COMpOTEN M ABYXTPOOHON THYN PACCUNTHIEASTCA O OpMYTIE:
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126 £ - OTHOCHTEN 2R AUATEKTDHECKaR APORMLIEMOCTS CPBAS), B KOTOPO HEXOMNTCR ASYXTPOSORHaR IHAMS:
D~ coTeeTCTaeHHO AUAUSTDH TPOSOAAHKO 1 PACCTORHHE MEXAY 1 ORI

Onpesenure napauetp D, obecrieausaruiii eSyeos conporvenerye Zy npw sazare: end

d

D
Pucynon 7.15 - Unnoempauus x sa0anue 15

Viexoaneie Aawreie npusegens s TatuLe.

TabuLs 7.15 - Bapuanmei 0nn 3s0ssus 15
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‘3amaHWe 16. Moros e NOTepH MOLLHOCTH B NPOSOAAHKAX KOZKCHNSHOR THKMW, BEMONHSKHOT! 3 MEAH, ONPASTAOTER 10 GOPUYTE

1,89 m*ﬁ[ugj

Din|

iae navepw @ onpeenoTG & A5/ (zeuGenn Ka weTp)
] D - cooreeTeTeest0 ANAMETP! LEHTPANEHOTD TPOBOSHHKS H KP3HE (HSUSPOTES 8 UETP)
8- OTHOCHTEHaR AKSEKTPHNECKER NPOHLZEHMOCTE CPEAS! MEAY MROSORHHKOM 1 SKDHON:
- sacrora (rswepreres & rarepuax).

Pucywon 7.16 - Hnnocmpaus x satanue 16

3agasumcs yrasawsun & Tabnue napaeroann & fn d, onpegenre awawerp D, yaosnerzopsowni sagarowy srasen &

Tabnuys 7.16 - Bapussmet on 3s0srus 16
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‘3apanime 17. MoroHHEIE NOTEPH MOLHOCTH B NPAMOYTONEHOM METANIHYECKOM EOMHOBOAE, EBINONHEHHOM I3 MEAM, ANR OCHOEHOD THNA BonHel /7,

s o e
.
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(5

AL

12 noTepw & onpegensoTea 8 AB/ (2euSen wa weTp)
@, b~ nonepessie pasieps sonHoB0g:
X~ arwa sonve

Benwnses &, 5w X s Gopuyny CreayeT NOACTAENATS & CaHTMETPX.

Pucynon 7,17~ Hnmocmpauus « sa0amue0 17

3aaaBuNCs ykasanHGMN & TACTLE PaSHEpaMH 4 1 b, onpeaeniTe Ankny B0nks X, YAOSNETBODAIOLID SAAMHONY SHIMEHO 3 H YCOSHO
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‘3apame 18. MOTOHHEIE NOTEPH MOLIHOCTH B KPYTTIOM METANNMHECKOM BONHOBOAE, BINONHEHHOM M3 MEAK, ANA OCHOBHOMD TWNa BONHLI

H,onpeaensworea no wopuyne:
Ay
oss[oaesooee( 2]
®

(3]

a

BRI

12 noTepw @ onpegenoTc 8 AB/ (zeunSen wa wetp).
R - pagnye eonrosoa;
X~ anwa sonve

Bennnses @ u X' Gopuyny creayeT MOACTaBNATS & CaRTHETDEX.

Pucynon 7,18 - Hnmocmpauus « 3a0aue 18

3aa38UNCS yKasaNHEM © TABTHLE PAANYCOM & OnpesenTe Ankry B0l X YAOSRETEOpRLLO SaaaKHoNy SHaseno 3 yenoswe 2.1 R<X<3 4
R
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3803HWe 19, KCHEPUMSHTANLHO YCTZHOBNEHO, 70 SASUCHMOCT AHOPMALHN Z KOHYCHOT NPYXHKS OT NPUTGXeHHOR CAntt F MOYHO pacoauTaTs o
opuyne:

2= AF%+ P +CP? 4 DF,
e 4, B, C'n D~ nocToskee, OpeaenUMECs KOHCTRYKUMEH Ny Xtk

Tlpw NoCTaKose & opyny sHasesn cun F' & HHIOTONaX ASCHOPHALIAR Z ONPSAENSETCR & WHATMMETD3X.

4

Pucywor 719 - Hnnocmpauus x satanuo 19
3anzeusncs npreeaennu & Tatmie napaverpaun 4, B, Cu D, onpesenure cuny cuny F| yaceneTsopsioutyi ykasanwouy snaserno 2

Tabnuys 7.19 - Bapussmes ons 30srus 19

- s 5 B 2 s 5
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33a1Me 20. KCNEPUMEHTANLHO JCTEHOBNEHO, 470 SASCHNOCTS YT 33FPY<HE2NHR O NIOCKO CAMPaNSHOR Tpy¥He: o7 MpHnO¥erof cuns -
1OKHO pacouwTaTs no bopuyne:

= AP +Bexp(CF),
rae 4, B, C'~ KoshdMuMEHTS, ONPEAENFIOLINECS KOHCTDYKTHEHLIMM NAPAMETPAMM NPYKMHS.

Tlpw NoACTaKosKe & opyny sHasesn cin F & HHIOTORaX YFon @ OTPEASNATEA B MPAAYCaX.

¥

N

Pucywor 720 - Hnnocmpauus x satanuo 20

3anzeusncs npreeaemms & Tatmie KospdAuenTaun A, B C, onpenenute cuny F. yaosnersopsowye yrasanouy sraeno 0.

Tabnuys 7.20 - Bapussmes ans 3sdsru 20
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Awzetpavsecroe ypasnere Tpancyendenmuoe ypasnenie
(n pewerii) (neonpedercnnoe wuco peweri)

‘Pucyon 1 - Knsccuduratin ypasnenul

17 aneSpauseCKiX YpasHeHHi A0 YETEEPTOrD NOPAAKa BRTICMITESHO WIBECTH MPAMIE TONHEIE METORH! PELLEHYA. KpOWE TorD, KoMU4ecTs0
KOPHEIi MOXHO OPSAENHTS N0 CTeNeH NHOTOWTens, 3 X XaDAKTEP 0 SHaKaM KOSHUNEHTOR STOTD MHOTOATEHa

175 TpancueHASHTHSIK YpaBHeH OOLX TPHEHOS PELISHIS KPOWE MDHSTIOKEHHEIX HE CLIECTEYET. KOnWecTS KopHel TaKOro ypaSHEHis
0BbiHO HEBOSMOKHO OTPEASTWTS 33DaHEE MO €r0 BHAY. TRAHCLSHASHTHOS YPGBHEHIE MOKET H MMETs Hi OAHOTO BELLECTEEHHOTO KODHA, JIETS
CYETHOE KOTINECTEO KOpHeli W GECKONSIHOE MHGHECTEO KOpHei. V13 ABYX TPHBSASHHX SHLIE YDIEHeKM NEPECE MIISET Cells BELIECTECH NS
Koprei, 3 £T0poe — nATs KopHel (1OTPODYiITe OMpSETHTS U CaHOCTORTENHO)
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1.3. MeToe! peleHus ypasHeHmit

K COKanerIo, B0 MHOrX MBAKTHSECKH SIXHeIX Y43, KOTAA YpASHENHE WEET CTONHS SWA, aHATWTHSECK) B70 TONHOS PewSHE HaiTH re
JAZETCR. OTCYTCTEYIOT METOR! pewriS & ODUEN SWaE ANTEOPaHLECKHX YpasHenHi SHCORMX CTeneHei. [T TPaHCUEHAHTHED: YpasHenuil Townoe
DeLLHHE HaliTH MOKHO & HEHORYX CaMEX NPOCTERX CAYNaK.

Echn pewerme Henssn KalT & 5850 SHA, To A7 GTHICKSHH KODHS HCTOTSSIT APYTH METORS. HapHIISD, TDASTIXEHHOS PELISHHE MOKHO
T0MyT MSTOROM MOGEA0BTeNix TPWGIeHil. CPASHHTENEHO NSO (HO 1 SECeia HETOSHO) KOPHY YPaSHEHHS OTDSASTAETER DapH-ecH —
ROCTTOuMO T A7 ypaEwen /1X)=) OCTONTS rpAH oyRKLAMN J=TLX) W aiTH TOHKH NEpCeNEHIA KPHEDH C GEsi0 36CLCC, © KGTOpSK 373
Oymn pasa Ky, Haromew, KaPHS JPAEHEHA HOXHO TOTTATSCA OTpEACTHTS WeToRoM N0AG0pa”

‘OBHKO i 02K 1S MEpESHCTSHHLLX MOZXOROB HENsSS CHHTATS AOCTATOSHO SBEKTHERSM TP PELISHHN HHKEHEPHBS: W HAYHEX 33434 12
3B, Bonee npeanoTHTENHe: CNOCODS, ODECTEHEAOHE ORHOSPENERHO KaK OTEPATHE HOCTS MON<eNHS PESYETATa, Tak  SHCORYID TOHOCTS,

Br0pos sax0s TDESOBHE K METORY — JHASEPCATHOCTS, TO SCTb CTOCODHOCTS HEXOMWTS PSWeHNS ATA PasAsX SHACS ypasrewui. B
0coBeKHOCTIN 3T TPEBOBIHA AOTKHE COBTIOAATSEA © CELAANSHEX NEKETaX NPOrPaWN, MDSAHIIHAYEHHEX ATA BHNOTHEHNA COTBLIOTD 0BLENa
DaCUETOR, HANPHNE, & CHCTEMEX ZETOMTHSHPOBIHHORD NPOEKTHPOBaHHS (CATTP).

B cossi ¢ ST AN pewenus Henuelelx ypasKenui Ka SEM LIPOKD MPAMEHATCA CeuuansHsie HETORs, KOTOpSE OTHOCATCS K MeToRaM
EHCTITENHOR MaTewaTH. Ha WX OCHOBE CO3AAHO BOMELLOS HICAD ANTOPHTHOE, PASTHNAIOLNKER CTOXHOCTEID W SBXEKTHEHOCTS.

KOraa F080pAT 0 MeToRax pewens Hemuelinssx ypasHer Ha SBM, To NOAPASYMEBAIOT & NEPEI0 OXepeRs HTEPALHOHHSIE METORs. TTasHei
PHSHAKOM UTEPaLYIOHHOTD WIET0Ra FEMASTCH UHOTOKPATHOS NOBTOPEHIE ORHOTO H TOFD Ke HaB0pa ASFCTEM AN MONyEHI: PesyeTaTa (& NepeBoae
 anen. Heration nozropene).

B 0CHOBE HTEPAHOHOTD METO3a NEXUT HTEPALUOKHES, TO SCTs NOBTOPASHA MPOLSAYPa. TIPOUEAYPa 3Ta CTROTCA Tkl 05pso, 4ro nocrie
KEKIOTO ee BLMOTHENUA MPOUSEOANTCA 04ePeAHOE MPHGTINEHYES K KopH. MOXHO CKGSATs, TO WTEPAUNONHBIA METOR HECKOMSKO HAMONMHaST
oTBICRare KOPHA NOASOPON, OHAKO STOT MOABOP NPONSEOATCA He Hayray’, a MO BNOTHE OMPEAENeKHoNY anTOPHTMY. OCHOEBHIe OCoBeHHOCTIN
TEpaLOHHSX METOR08 BYAYT PACCHOTENs! MOSe — NDH OTMCaHHH CalHX METOROE.
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2. UccnepfoBaHne ypaBHeHuI U OTAeNeHNne KopHe#

2.1. ViccnieoBaHue ypasHeHNit 1 OTAENEHME KOPHeH

KX, KT0 miTanc HaliTh Kopew JpaEHeHA NOACOPON, SH3ST, HACKOTSKO BaXen ELBOP NEPEOT0 TPOTHOT SHa4EHI HeNSSecTHoro X. Touro
TaK e NP NOVCK KODHA TEPLHOKHEIM METOROM, HEOTXORMID NPZBHTEHO OTPEASTITS HaYANEHOS SHaseHHe X. O 3T0FD MHOTA3 S3BHCHT HE TONEKO
CKOPOCTS pewenis S33a, HO W S00DWS EOSMOKMOCTS OMSEMWS PeSyMSTATa PACCWOTDHM COCODS HCCMSAOSaMMR ypasHerW AN
pegsapATensHO oueni Koprei.

Ucenenosane ypasHenns u orgenchue KopHeh

lpi petuesu npaKTECKIX 32324 OBBNHO MPIXGAUTCH MPOGAUTS NPEABAPHTENSHOS HCCEAOBaHIE YPABHEHIS A0 &0 pewerina. fero B Tou,
70 €cri ypasHerHe He YAITCR PELITS SHATHTUSECKY, TO 33aHEE TDYAHO OPSAETHTS, CKONBKO 0RO MIEET KOpHel M KaK0B3 WX TPHPOA3 — CKORBKO
WS MK FONMSKCHE W7 BELIECTESHHSIK, CKOTBKO OTDHUTEMbHECC WTW MOMORUTENsHx. [IOWCK KOpHEH 'Wayraa” Oes NpeASapHTENsHOrO
WCCNSA08aMMS $PESaT Tew, 4TO MPIBATLBIA OTSET Tt He GYAET Haien. KpOW TOTD, SaHACTYI0 HEKOTOPLIS KOPH He HHSIOT DHSHSEEIOMD CHECN3,
1 OSTOMY HET HEOBHOAMMOCTH OMERENATS Wi TOsHSE SHasenkS

"HapHMep, N08SAEHHE DESOHaHCHON SNEKTPIECKOM WAl MEXZHHNECKOF CHETeMs! OBSHHO ONMCHE3RTEA TaK HaSHIEaEHSIM KapaKTEpHCTNCHIM
JPASHENHEN, KOpHH KOTOPOTO COOTBETCTE/IOT SHaHSHISH € COBCTEeHHX “aCTOT. COXHE OGLeKTS, Kak MPASHTO, MMEKT HOXECTE CoBCTEeHHEIX
HACTOT, 4T0 YCNOXHAET aHans. OAMaKO B XOAE MPSABIPHTEIISHOTO WCCNEAOBH YPAEKEHA MOKKO, He BMHCTAA OIS SHANSHI BCEX KOPH,
cpasy BwIOpaTs 43 HX Te, KOTOPSE MPSACTABNAOT HAGOTSLIM: WATepec.




