MOCKOBCKA/ ITPEAITPO®ECCHUOHAJIBHASA
OJIMMITNAJTIA IIKOJIBHUKOB
3aKJIFOUYMTENILHBIM Tan
UccnenoBarenbckuii cEKTOp
MexaucuuIInHapHbie 3a/1a4u

11 kacc
Bapmuanr 1

3agaua 1

B pesynbrare paspeiBa TpybompoBoma B 10:00 B Mope mpousomén pa3inuB HEPTH, KOTOPHIH
npuBEN K 00pa3oBaHUIO TOHKOT'O ISATHA HA MOBEPXHOCTU BOAbl. C MOMOIIBIO CIyTHHKa ObuLIa
nosrydeHa cepusi pororpaduii 11 OleHKH pa3MepoB HedTsHOTO TsATHA (prcyHok 1). CieBa Ha
PHUCYHKE TTOKa3aHo n300pakeHue MmsITHa, moiaydeHHoe B 12:00, a cnpaa — B 16:00. Pa3zmep ogHoii

KJIETKU Ha pucyHke coctasiser 10 x 10 m.
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Pucynok 1 — Cepus ¢pororpadmuii HegTsiHOr0 nNsiTHA
W3BecTHO, YTO HA CIOKOMHOMN BOJHOM MOBEPXHOCTH (B OTCYTCTBUHU BOJIH, BETpPa) HEPTIHOE MATHO
OPUHUMAET KpYyriayio (GopMy M UMeeT OJUHAKOBYIO IO BCE MOBEPXHOCTH TONIMHY. Pammyc

TaKoro He(bT}IHOFO IIATHA MOXXHO OLICHHUTD I10 (I)OpMy.TICZ

1
ApgV?\*

R = (2P9V2\
4o

rne Ap = p; — Py — PA3HOCTH IUIOTHOCTEN BOJBI M HEPTH, g — YCKOPEHUE CBOOOTHOTO MaIeHUs,

V' — ob6beM HedTH, 0 — KOIDPHUIMEHT TOBEPXHOCTHOTO HATSHKEHUS HA TPAHUIIC «BOJA-HEPTHY.
Hcnonb3ys maHHy0 (GOpMylly, MOKHO OIICHHTh TONIIMHY HedTsHOW maéuku h Ha Boje.

IInoTHOCTE MOpCKOil Boabl o5 = 1025 kr/m®, mnoTHOCTE HepTH L) = 900 Kr/M°, KOdDdHIIEHT
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MOBEPXHOCTHOTO HaTshkeHUs Ha rpanune o = 0,1 H/M, yckopenue cBoboaHoro naaenus g = 10

m/c2.

[lpyarMas BO BHHMaHHE pPe3yJbTaThl MOJEIMPOBAHUS KaTacTpo(dbl, KOTOPHIE MOKA3aJIH, YTO
3aBHCUMOCTbh CKOPOCTH BBITEKaHHs HE(TH OT BpEMEHU C Havaja aBapuu u(t) =a + bt,rneau b
HEHU3BECTHBIE KOA(PPHUIIMEHTHI, ONPEACITUTE:

1) TonuHy HeTsaHOU TIEHKH h Ha BOJie, OTBET BBIPA3UTE B M U OKPYTIIMTE IO COTHIX;

2) 06beM BhITeKIIEH HedTH B MOMeHTHI BpeMerH 12:00 1 16:00, 0TBET BEIpasuTe B M°;

3) 3nauenue kod>(GQHUIMEHTOB a u b, mpu pacuérax o6beM BeIpaxkaiiTe B M°, a BpeMs B U, OTBET
OKPYIJIUTE JI0 COTBIX M YKAKUTE Pa3MEPHOCTb;

4) BO CKOJIKO pa3 U3MEHWJIACh CKOPOCTh BbITEKaHUsI He(PTU B poMexyTKe BpemeHu ¢ 12:00 no
16:00, oTBET OKPYTIIUTE 10 COTHIX;

5) HapucyiiTe OGIOK-CXeMy IpOrpamMMmbl, KOTOpas OIpelesseT 3HAUYeHUs IUIOIAAU HeTSIHOro

IISITHA B TCUEHHE 8§ YacoB C Hayaia aBapuu C 1iaromM B OJIMH 4ac.

Bxoonuvie daunvie:

S1 — mIomaak MITHA BO BPEMs IIEPBOTO HAOJIIOICHUS;
S2 — Mok MITHA BO BpeMs BTOPOTrO HaOIIOICHUS;
t1 — Bpems mepBOro HabIIOIEHHUS CUMTasl OT Havalla aBapuu;
t2 — Bpemst BTOpOro HaOMIOIEHUs CYUTAsl OT Havaja aBapuu;

Buixoouvie oannwie:

Si — maccuB u3 8 9JICMCHTOB, I-bIi DJIEMEHT KOTOPOI'0 paBCH IJI0Iaaun HC(I)TSIHOI"O IIATHA 9€pe3 i

4JaCoB IIOCJIC HavdaJla aBapuu.

3agaua 2

OpHol 13 BaXKHEHUIINX 337a4 COBPEMEHHOCTH SIBJISIETCSI CO3/1aHUE «3ETIEHON» DHEPTETUKH, TaK KaK
pecypchl TpaJAUIIMOHHOW YTIIEPOJHON BCE e OrpaHHuYeHbl. ATOMHAsi SHEprus sBisercsa Oosee
HKOJIOTMUECKU «YHUCTOM», OHAKO MMEET CBOM TEXHOJOTHYECKHE OCOOCHHOCTH, B TOM UHCIE B
00JIaCTH YTHJIM3allUHM SIEPHBIX OTXO0M0B. boiee mporpeccuBHBIM, 0€30MACHBIM M JICHIEBBHIM

HMCTOYHMKOM JHEPTHMM MOKET CTaTh YIPAaBIsIEMbId TEPMOSIAEPHBIA CHHTE3. B 3TOM mporuecce

MockBa
2023 /2024 yu. r.



MOCKOBCKAZI ITPEJITPO®ECCHUOHAJIBHA S
OJIMMITNAJTIA IIKOJIBHUKOB
3aKJIIOUYMTENILHBIN 3Tal
UccnenoBarenbckuii cEKTOp
MexaucuurinHapHbie 3a/1a4u

MIPOUCXOIUT CIUSHUE siiep JIETKUX aTOMOB, B pe3yJibTaTe yero oopasyercs Oosiee TSKENbIM aToM

" BBIACIACTCA 0O0JIBIIIOE KOJIMYECTBO OHCPTHHU.

Hanpumep, peakiusi ciaussHus saep JAeWTepuss W TPUTHS ABISETCS OJHOM U3 CaMBIX

9HEpProd(PpPeKTUBHBIX, TAK KaK MPOTEKAeT MpU HanboJee HU3KOH TeMuepaType.

2H +3H = iHe + in + 17.6 MaB

JIst  OCYIIECTBJIICHHUS PEaKIUU HE00XO0IUMO

npeoaoji€Tb CUJIbl KYJJOHOBCKOI'O OTTAJIKMBAHUA

u HepeﬁTH K y‘IeTy CHJIBHOI'O B3aHMOHeﬁCTBHH Ha

OIU3KHUX pacCTOAHUAX. I[JIH 9TOIr0  MOXHO

W3HAYaJbHO  MpUAATh  siApaM  OOJBIIYIO

KMHETUYECKYI0 OHEPrHI0 Ha  YCKOPUTEIIX,

OJIHAKO  Takol  cmoco®  JHEPreTU4YecKu
HeBbIroieH. M3  MozekynspHod — (usuku
U3BECTHO,  4YTO  TeMIlepaTypa  BELIECTBa
HETMOCPEJICTBEHHO CBsi3aHa C KHUHETUYECKOUH

sHepruel ero moiuekyi. I[Tostomy napyrum Gosee

peaIn3yeMbIM CIIOCOOOM  SIBJISICTCS Harpes

BEIIECTBA J0 JIOCTAaTOYHO BBICOKUX TEMIIEpATyp,

PucyHnok 2 — O0pa3bl KJ1acCHYECKHUX
IIPU KOTOPBIX CKOPOCTh XaOTUYECKOTO IBUXKEHUsT ~ rajareii: (a) ceparop; (0)
JICBUTHUPY IO LI I

MOJIEKYJT JOCTHIaeT KPUTHYECKOTO 3HAYEHUS,
MOCJIE KOTOPOTr0 KYJIOHOBCKOE B3aUMOJIEMCTBUE CTAHOBHUTCS MPEOJOIUMBIM U CTAaHOBUTCS
BO3MOJKHA pEaKIusi CHHTe3a. EJIMHCTBEHHBIM COCTOSHHEM, B KOTOPOM MOXET HaXOIUTCS
BEII[ECTBO B TAKUX YCJIOBHAX — Iu1azMa. OJTHUM U3 BAPUAHTOB YCTAHOBOK JIJIsl YAEP>KaHUsI TIFIOTHON
ropsiueil IMiaa3Mbl SIBJISIIOTCS MarHUTHBIE JIOBYIIKA. B HUX HM3-3a BHEIIHErO0 MarHUTHOTO MOJISI
Mja3Ma He BCTYNAaeT B KOHTAKT C IOBEPXHOCTHIO JIOBYIIKH, a CIEAOBATEIIbHO, HE MOXKET
pacmiaBuTh 0005104Ky. CyIIeCTBYIOT pa3UyYHbIe BapHAHTHI pealH3allud MOJOOHBIX CHCTEM,
OJIHAKO HamOoJIee TMEPCHEKTHBHBIM KJIACCOM 3aKPBITHIX MAarHUTHBIX JIOBYIIEK SIBJISETCS THII
«lanmates» (pucyHok 2). B 3Tux ycTaHOBKax B TUIa3MEHHBIH OOBEM TaK)Ke MOTPYKECHBI
MPOBOJAHUKU C TOKOM, HO HE COIpHKacaroumecss Mexay coboi. [lomoOubie xoHpUTYpanun
MO3BOJIAT cO37aTh Ooyiee 2PGEKTUBHOE M YCTOMUMBOE MPOTEKAHUE MPOIECcca TEPMOSICPHOTO
CUHTE3a.

MockBa
2023 /2024 yu. r.



MOCKOBCKAZI ITPEJITPO®ECCHUOHAJIBHA S
OJIMMITNAJTIA IIKOJIBHUKOB
3aKJIIOUYMTENILHBIN 3Tal
UccnenoBarenbckuii cEKTOp
MexaucuurinHapHbie 3a/1a4u

Jns co3nanus nogoOHOW KOH(UTypanuud HEOOXOJMMO YYeCTh, YTO MAarHUTHOE MOJE JOJKHO
yOBIBaTh BOJIN3M BHEIIHEH I'PAHUIIBI, a TAK)KE BOJIU3M MOTPYKEHHBIX B IUIA3My IPOBOJIHHUKOB C
TokoM. M3 uero criemyer, uTo pyHKIUIO JaBiieHus Tu1a3Mbl P He00X01MMo 3a/1aTh TAKIM 00pazoMm,

4TOOBI OHA ACUMIITOTHYECKH YObIBajla OKOJIO CTEHOK KOH(UTYypaIy U BOJIU3U MPOBOAHUKOB!

2

Pa) =Pye U a)

r7ie ) — MarHUTHBIN MOTOK, a BEIMYHHA Y, — OlpenaesseTcs B leHTpe kKoHpurypauuu. OmnHako
busznueckuii UHTEpeC UMEET He caMa (PYHKIIUS MOTOKAa MAarHUTHOTO MOJIS, a Pa3HOCTh (PYHKIIHH
MOTOKAa CO 3HAa4YeHHWEM B ILeHTpe KoHburypauuu. B Tabnuie 1 mnpuBeneHbl pe3yibTaThbl
MOJICJIMPOBAHUS MOTOKAa MAarHUTHOTO TI0JI B YCTaHOBKe THNA «['anares» mpu pa3HbIX JaBICHUIX

I1JIa3MBI.

1) Ompenenure, 4eMy paBHO JaBJICHHUE IJIa3Mbl B IICHTPE KKI0H KOHPUTYpaIHH.

2) Tlocrpoiite rpaduk 3aBUCUMOCTH ITOTOKA MATHUTHOTO TIOJISI OT MAaKCHMAJILHOTO JTABJICHHS
Ia3Mbl 110 JAQHHBIM, TpeJCTaBlIeHHbIM B Tabmuue 1. Ha mpuBenéHHBIX pucyHKax
MIOKa3aHO paclipejielIeHue MarHUTHOTO IMOJIsi B MarHUTHOM soBymike «[ anaTes-mosicy B
BUJIC MAarHUTHBIX JIMHUAN. YKa3aHHOE Ha JIMHUH 3HAUY€HHE 0TOOpaaeT BEITUYNHY ITOTOKA
MarHUTHOTO TIOJIS.

3) Haiitn kpuTHYeCKOE NABJICHHE TUIa3Mbl, TIOCJIE KOTOPOTro 3PPEeKTUBHOCTh YCTAHOBKH HE
OyJeT MEHATHCA.

4) Ormpenenute yriaoBoi Kod(pUIMEHT HAKIOHA JIMHEHHOro ydacTka rpaduka Hambolee
TOYHBIM CIIOCOOOM U CJeJaiTe NPEANONIoKEeHHE O (U3NYECKOM CMBICIE JTaHHOU

BCJIMYHHBI.
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Taoauna 1.

MockBa
2023 /2024 yu. r.



MOCKOBCKA/ ITPEAITPO®ECCHUOHAJIBHASA
OJIMMITNAJTIA IIKOJIBHUKOB
3aKJIFOUYMTENILHBIM Tan
UccnenoBarenbckuii cEKTOp
MG)K,[[I/ICI_II/IHJ'II/IHapHBIG 3aa4u

MockBa
2023 /2024 yu. r.




MOCKOBCKAA ITPEJAITPO®ECCHUOHAJIBHAA
OJIMMITNAJTIA IIKOJIBHUKOB
3aKJIIOUYMTENILHBIN 3Tal
UccnenoBarenbckuii cEKTOp
MexaucuurinHapHbie 3a/1a4u

MarHuTHOTO TIOTOKAa IO KapTUHKAM I KaXJIOro ciydas. B pe3ynbpTaTe MoOaydyuM TaOIHIly
3HAUYEHUH:

P Y
0,2 15

1 1,8
2,1

2,4

2,8

2,8
2,8

N O O B WD

2,8

IIo 3HaueHUsIM IMOCTpOUM Fpa(l)I/IK 3aBUCHMMOCTH IIOTOKA MArHMTHOI'O IIOJII OT MaKCHUMaJbHOI'O
JaBJICHU I1J1Ia3MBbI.
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MaxkcumainbHoe JIABJICHUE ITJIa3MBbI PO
ITo rpaduxy onpenensercs KpUTUIECKOE J1aBieHue, papHoe 4,0.
ITo rpaduxy Haiiném yrinosoit koapdumment: 3,1+0,2.

Kpurepun ouennBanus

Kpurepnii onenuBanuns Bana

OmpeneneHo JTaBJICHUE B LIEHTpE

KOH(QUTypauu AJs KaxXI0To ciydas 16 6amnoB
MockBsa
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Nmeetcs nokazarenbcTBo (BBIBOA (hopMynbl) | 4 Gamna

Ormpenenenbl BEIMYUHBI MAarHUTHOTO MOTOKA
JUISL KOKJIOTO U3 CIy4aeB 16 0a1oB
Pesynbrarel oopmiieHbl B BUIE TaOIHIIBI

3HAYEHUN 4 bayuta

[Toctpoen rpaduk 3aBucumoctu Y(Py)
[IpaBuabHO BBIOpaH MacmITad 10 GanoB
ITognucansl OCH M OCTABJIEHBI TOUYKH 10 6amnoB
IIpoBeneHa miagkas auHHS, coeauHsromias | 10 6amios

TOYKH

Omnpeneneno kputuueckoe JnapieHue A | 10 6annos

KOH(UTypanuu

Omnpenenen yrioBoi koadduimeHt HakioHa | 20 6ayos

rpaduka
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3amaua 3

Cy1iecTByeT HECKOJIBKO cIoco00B Kiaccupukanuu uppoBbix cxeM. COrliacHO OJTHOMY M3 HUX
Bce 1MdpoBbie OJOKM JeisITCs Ha JABa OONBIIMX Kiacca: KOMOWHAIIMOHHBIE U
MOCJIeI0BaTeIbHOCTHRIC. KOMOMHAIIMOHHBIE CXEMBlI BaM XOPOIIO 3HAKOMBI, K HAM OTHOCSITCS
3JIEMEHTHI, BBITTONHIOIME ocHOBHBIC Jorndeckue Gpynkiuu: NOT, AND, OR u T1.1.

K mocnenoBaTensHOCTHBIM CXeMaM OTHOCHUTCSI B TOM YHCJIE TPYIIa JOTUYECKHX SJIEMEHTOB,
Ha3bIBAEMBIX Tpurrepamu. [IprMep oTHOTO U3 TPUTTEPOB MPHUBEIEH HA PUCYHKE 3.

R I[J'IH TPUITCPOB TAKOI'O pOJia XapaKTCPHBIM ABJIACTCA TO, YTO

ero Bbixozel Q ¥ TP HOPMATBHOM PEXHUME PaGOTH HAXOATCS B
npotuBogase, To €CTh €CIM Ha OJHOM U3 HMX 3HaueHue «0», TO Ha

1pyroM — «1» 1 Ha0GOPOT.
S Q OfHAaKO eCTh OJHAa KOMOMHAIMsS JOTHYECKUX 3HAYEHHH Ha
Pucynok 3 - RS-Tpurrep na  BXOJIaX, MPH KOTOPOH 3aKOHOMEPHOCTh HAPYIIAETCS M 062 BHIXOIA MPHHHMAIOT
dementax 2UJIN-HE OJIMHAKOBBIE JIOTHIECKUE 3HAYEHHUS, YTO MOKET IPHBECTH K HENPABUILHON paboTe
CXEMBI, B KOTOPOI y4acTBYIOT Takue TpUIrepsl. 110 9Toii mpuuKHe Takas KOMOMHAIMS BXOIHBIX

3HAYEHHUH HA3bIBACTCA «3ANPEIEHHON.

Jlnist TOTo, 9TOOBI Ha BXO/IbI TPUITEPA HE MOMaa 3alpeléHHas KOMOMHAIIHS, IEPE] HUM CTaBUTCS

Ipy1ia KOM6I/IHaHI/IOHHI)IX 3JICMCHTOB, BBIIMOJHAOIHUX OJMHAKOBYIO JIOTMYCCKYIO (bYHKIII/IIO

[Tpumep Takoi cxembl TOKa3aH Ha PUCYHKE 4, 3JIEMEHTHI OTMEUEHbI CEPHIM 1IBETOM.

. . .
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KOMﬁlleaLI,VIOHHaH 4acTb nOCI‘Ie,ﬂ.OBaTeJ’IbHOCTHaH 4acTb
PucyHok 4 - RS-Tpurrep ¢ 3ammToii 0T monajiaHnus 3anpemeéHHoii KOMOUHAIIUH

OnpenenuB, Kakas KOMOMHAlMS BXOJHBIX 3HAYEHMHM MPUBOAUT K HEMpPaBUIBHOM pabdoTe
KJlaccuueckoro RS-Tpurrepa, mokazaHHOTO Ha pucyHke 3 (sBnsieTcss 3ampeméHHoi ans RS-
TPUITEpa), ONPEAETUTE, KAKYIO JJOTHYECKYI0 QYHKIUIO (BCE TPH AJIEMEHTA UMEIOT OAHY U TY K€

JIOTUYCCKYIO (1)yHKIII/IIO) AOJDKHBI BBIMIOJIHATE 3JICMCHTBI, ITOKa3aHHLBIC HAa PUCYHKC 4 CCPbIM

[[BETOM, YTOOBI 3anpeniéHHas KomOuHaius Ha Bxojax R' u S' cxemsl He momana Ha BXoAsl R u S

RS-tpurrepa. Mocksa
2023 /2024 yu. .



MOCKOBCKAA ITPEAITPO®PECCHUOHAJIBHAA

OJIMMIINA JA HIKOJIBHMKOB

3aKIII0OYATENbHBIN JTAll
UccnenoBarenbckuii cEKTOp
MexaucuurinHapHbie 3a/1a4u

3amaua 4

Wmeetcs BepTHKaIbHAs BOPOHKA € BbICOTOM h =1 M. B BopoHKy \

B HAYaJIbHBII MOMEHT HaIWIH PTYTh A0 ypoBHs hi = 0,75h u
cpa3dy e 3aKpbUIM €€ IUIOCKOH TepMETHYHOW KPBIIIKOM.
JlaBieHue Bo3/1yxa Hall PTYThIO B 3TOT MOMEHT OBUIO PaBHO
armoceproMy Pa = 10° Ila. B HmkHe#l Touke BOPOHKH
HUMEEeTCSI OY€Hb TOHKOE OTBEPCTHE, Yepe3 KOTOPOE PTYTh Kanaer

Hapyxy, IpU4IEM CKOPOCTH BBITCKAHMS pTYyTH

h

PucyHnok S — Boponka

MPOIMOPLMOHANIbHA PA3HOCTH JABJICHUS PTYTU OKOJIO OTBEPCTHS U aTMOcdepHOro nasieHus. Bo

CKOJIBKO pa3 YMCHBIIMUTCA 4YaCTOTa MaJdaHUS KallClib PTYyTHU MCXKIY Ha4YaJIbHBIM MOMCHTOM H

MOMEHTOM, KOIJa BBICOTa YPOBHA pPTyTH B BOpoHKe coctaBuT hz =0,5h. Cuwmrare, 4TO

TeMIlepaTypa OCTaéTCs IMOCTOSHHOH. IIIOTHOCTH PTYTH cuMTaTh paBHOH p = 13 600 kr/m>.

JlaBneHue mapoB pPTYTH He yuuThiBaiTe. CUuTaiiTe, 4TO B TEUEHHE BCErO ONBITA 00pa3yrOTCsA

KaIlId OJMHAKOBOTO pa3Mepa. Y CKOpeHHe CBOOOIHOTO MajieHus NPUHATL paBHbIM 10 M/c?. OTBet

OKPYTJIUTE J10 COTBIX.
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3agaya 5

PaccMOTpUM 3I1EKTPUYECKYIO LiElb, COCTOAILYIO U3 N MOBTOPSIOIIMXCS 3JIEMEHTOB - PE3UCTOPOB
conpotusiieHussMU R 1 12R cootBercTBEHHO (CM. pUCYHOK 6). Llens noakioyeHa K uieaaibHOMY

HMCTOYHHKY TOKa (O6aTapeiike) ¢ C Vo.

R R R

PucyHok 6 — DuiekTpuyeckasi nenb

OnHOI U3 OCHOBHBIX 33/1a4 B pacuéTe JIEKTPUUECKUX LIeTIeH sIBJISeTCs] HaX0XkK/IeHHe TOKa B LIeMH
Y HalPsDKEHUS Ha OTAETBHBIX e€ aneMeHTax. OTHaKo, TOBOPS O TIPOMBIIIIEHHBIX pacyérax, 9acTo
BO3HMKAEeT HEOOXOIMMOCTH ONpEICICHHs ITapaMeTPOB OJWHAKOBBIX CXEM TIPH PAa3IUYHBIX
BXOJIHBIX JIaHHBIX, YTO SIBJISIETCA TPYAOEMKOW aHalIMTHYecKol 3amaueil. [[ng ontumwusanum
nporecca pacu€ToB LIMPOKO MPUMEHSIOTCS BBIUMCIUTENBHBIE METO/bI, IO3BOJISIOINE
paccuMTarh IMapaMeTpbl CXEMbl C TMOMOINBI0 TPOTPAMMHBIX cpenacTtB. OmHuM u3 Hamboiee
HOMYJISPHBIX S3bIKOB, B TOM YHCIE Ui (PU3UUECKOrO MOJECIMpOBaHus, sBisercs Python c
JOTMOHUTETbHBIME OuOmnotekamu NUMPY u SCiPy, uMerommMu BCTpoeHHbIC (QYHKIHMH s
Hay4HbIX pacuéToB. [y npoBeeHNs pacuéTa HaNpsHKEHUH U TOKOB HA BCEX AJIEMEHTax LENH B

IaHHO 3a1ade BaM HEOOXOIUMO:

1) IIpoBectn ananuTHyeckuii pacu€t yacTHbIX ciydaeB (N =1 u N -&) ans HanpspkeHust Vo = 5

B u conpotusnenus R =10 Om.

2) TTocTpouThb cHCTEMY JTMHEHHBIX YpaBHEHHI, OMUCHIBAIOIINX ciiydail 1 < N < u onpenesnTh

e€ B MaTpUYHOM BUJI€ (B BUJIE MacCcHBa JIAHHBIX).

3) HapucoBatp anroput™ peaan3aiuy MporpaMMbl B BHJIE OJIOK-CXEMBI.
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4) Hamucath KO/ MPOrpaMMbl Ha si3bike Python mist penieHus: onucaHHo# CHCTEMbl YpaBHEHUIN |
otoOpaxkeHust pe3yibrara. Koa MOmKeH BKIIOYATh BO3MOXKHOCTH BBIOOpa MapaMeTpOB CXEMbI

(HanpspDKEHMsI MUTaHUs, COPOTHBIICHHSI PE3UCTOPOB, a TaKkke uX Kosmdectsa N).
Memoouueckue ykasanus:

s pewenusi cucmemol auneinvix ypasvenui ¢ Python ucnonvszyemcs mooyas 6ubnuomexu
NumPy ozs pabomet ¢ nunetinoi aneedpoti Np.linalg. Pewamens 6 smom mooyne umeem nassanue
np.linalg.solve(). Omo memoo, komopwiii ucnorvzyemcsi 011 6036pama peweHus: TUHCUHbIX
ypasuenuii 6 mampuunol @opme. OH GblYUCHAEM «MOYHOEY peuleHue X Oas XOPOuo
onpeoenénno2o, mo ecmov NOIHO20 PaHed, JUHEUH020 MAMmpU4Ho20 ypasHenus ax = b. Memoo

npuHUMaem 08a OCHOBHBIX NAPAMEmpa:
® arrl — mampuya xod3¢puyuenmos;
® arr2 — mampuya 3Ha4eHull OPOUHAM UTU 3AGUCUMBIX NEPEMEHHDBIX.

Dynkyus 6ozepawaem ypasnenue ax = b 6 eude mampuyvi ¢ maxoui sxce Gopmoi, Kaxk y Mampuybl
b. dns onpedenenus nycmoi mampuyvt pazmeprnocmoio NxN pexomendyemces ucnonvzosanue

@ynryuu np.zeros((N,N)).

Ilpu onucanuu ancopumma paboml npocpammsl 8 euoe OJI0K-cxembl NPOYECC peuleHUus MOHCHO

onucamuv OJ10KOM «PYHKYUS peuieHust CUCTNEeMbl TUHEUHBIX YPAGHEHUILY.
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MOCKOBCKA/ ITPEAITPO®ECCHUOHAJIBHASA
OJIMMITNAJTIA IIKOJIBHUKOB
3aKJIFOUYMTENILHBIM Tan
UccnenoBarenbckuii cEKTOp
MexaucuuIInHapHbie 3a/1a4u

11 kacc
Bapuanr 2

3agaua 1

B pesynbrare paspeiBa TpybompoBoma B 11:00 B Mope mpousomén pa3inuB HEPTH, KOTOPHIH
npuBEN K 00pa3oBaHUIO TOHKOT'O ISATHA HA MOBEPXHOCTU BOAbl. C MOMOIIBIO CIyTHHKa ObuLIa
nosyueHa cepusi gororpaduil s OUEHKU pa3mepoB HedTsaHoro mstHa. CieBa Ha PHUCYHKE
MoKa3aHO U300pakeHue MmATHa, mosrydeHHoe B 15:00, a cipaBa — B 19:00. Pazmep oaHOM KIeTKH

Ha pucyHke coctasisieT 10 x 10 m.

/
~ /’ /f/
//, ,/’
/ / s
/ / /
. (
N //

Pucynok 1 — Cepus ¢pororpadmuii HegTsiHOr0 nNsiTHA
M3BecTHO, YTO Ha CITIOKOWHOM BOJTHON MOBEPXHOCTH (B OTCYTCTBHH BOJIH, BETpa) HE(PTSIHOE MATHO
OPUHUMAET KpYyriayio (GopMy M MMeeT OJUHAKOBYIO IO BCEM MOBEPXHOCTH TONIMHY. Pammyc

TaKOro HEPTSHOTO MATHA MOKHO OIEHUTH IO opMyIIe:

1
ApgV?\*

R = (2P9V2\
4o

rne Ap = p; — Py — PA3HOCTH IUIOTHOCTEN BOJBI M HEPTH, g — YCKOpPEHUE CBOOOTHOTO Ma/IeHUs,

V' — obbeM HedTH, 0 — KOIDPHUIMEHT TOBEPXHOCTHOTO HATSHKEHUS HA TPAHUIIC «BOJA-HEPTHY.
Hcnonp3ys naHHyr0 (GOpMyNy, MOXKHO OICHHTh TOJIIUHY HedTsHOM mnéHku h Ha Bome.

IInoTHOCTE MOpCKOil Boabl o5 = 1025 kr/m®, mnoTHOCTE HepTH L) = 900 Kr/M°, KOdDdHIIEHT
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MOBEPXHOCTHOTO HaTshkeHus Ha rpanune o = 0,1 H/M, yckopenue cBobogHoro naaenus g = 10

m/c2.

[lpyarMas BO BHHMaHHE pPe3yJbTaThl MOJEIMPOBAHUS KaTacTpo(dbl, KOTOPHIE MOKA3aJIH, YTO
3aBHCUMOCTbh CKOPOCTH BBITEKaHHs HE(TH OT BpEMEHU C Havaja aBapuu u(t) =a + bt,rneau b
HEHU3BECTHBIE KOA(PPHUIIMEHTHI, ONPEACITUTE:

1) TonuHy HeTsaHOU TIEHKH h Ha BOJie, OTBET BBIPA3UTE B M U OKPYTIIUTE IO COTHIX;

2) 06beM BhITeKIIEH HedTH B MOMEHTHI BpeMerH 15:00 1 19:00, oTBET BEIpa3uTe B M°;

3) 3nauenue kod>(GQHUIMEHToB a u b, mpu pacuérax o6beM BeIpaikaiiTe B M°, a BpeMs B U, OTBET
OKPYIJIUTE JI0 COTBIX M YKAKUTE Pa3MEPHOCTb;

4) BO CKOJIBKO pa3 U3MEHHJIACh CKOPOCTh BBITEKAHM HEPTH B MpoMexyTKke BpemeHu ¢ 15:00 1o
19:00, oTBET OKPYTJIUTE 10 COTHIX;

5) Hapucyiite GIOK-CXeMy HpOrpamMMbl, KOTOpas OIpenesisseT 3HaueHUs IUIoMaau HeTSIHOro

MSTHA B TeUEHHE 7 4acOB C Hayana aBapuu C 1iaromM B OJIMH 4ac.

Bxoonuvie daunvie:

S1 — mIomaak MITHA BO BPEMs IIEPBOTO HAOJIIOICHUS;
S2 — Mok MITHA BO BpeMs BTOPOTrO HaOIIOICHUS;
t1 — Bpems mepBOro HabIIOIEHHUS CUMTasl OT Havalla aBapuu;
t2 — Bpemst BTOpOro HaOMIOIEHUs CYUTAsl OT Havaja aBapuu;

Buixoouvie oannwie:

Si — maccuB u3 7 9JICMCHTOB, I-bIi DJIEMEHT KOTOPOI'0 paBCH IJI0Iaaun HC(I)TSIHOI"O IIATHA 9€pe3 i

4acoB M0CJIE HavaJjla aBapuu.
3agaua 2

OpnHoM 13 BaXXKHEUINX 337a4 COBPEMEHHOCTH SIBIISIETCS CO3IAHUE «3EIEHON» DHEPTETUKH, TaK KaK
pecypchl TpaJMIIMOHHON YIJIepOJHON BCE K€ OrpaHWYeHbl. ATOMHas SHEprus sBisercs Oosee
HKOJIOTUYECKU «UUCTOI», OJTHAKO MMEET CBOM TEXHOJIIOTMYECKHE OCOOEHHOCTH, B TOM YHCIE B
o0JIacTH YTHJIM3allMU SIEPHBIX OTXO0J0B. boiee mporpeccuBHBIM, 0O€30MACHBIM U JICHIEBBHIM
MCTOYHUKOM SHEPIMM MOXET CTaTh YIPABISEMbIN TepMOsAEpHBIM cuHTE3. B 3TOM mpouecce
IPOUCXOUT CIAUSIHUE sAep JETKUX aTOMOB, B pe3yJibTaTe 4ero oopasyercs 0osee TaxKENbIH aToM

U BBIACIIACTCA 0O0IBIIOE KOTUYECTBO OHCPI'uu.
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HaHpHMep, peakuug CIUAHUA AOCP I[CﬁTCpHSI U TpUTUA ABJIACTCA OIIHOI>'I U3 CaMBbIX

9HEeprodPPeKTHBHBIX, TAK KaK MPOTEKAET MK HanboJiee HU3KON TeMIepaType.

21 + 3H = He + n + 17.6 MaB

JUis  OCyLIECTBICHMS pPEAaKIMH HEoOXOIUMO
IIPEOJOJIETh CHIIBI KYJIOHOBCKOTO OTTaJIKUBaHUS
Y IIEPENTH K YUETY CHIIBHOTO B3aUMOJICHCTBHS HA
ONMM3KUX paccrosHusAx. Jlns 3Toro MokHO
W3HAYaIbHO  TIpUAATh  AapaM  OOJbIIYIO
KMHETUYECKYI0 DJHEPIHI0 Ha  YCKOPUTEISIX,
OJTHAKO  TakoW  crmoco0  JHEPreTU4ecKu
HeBbIrofieH. M3 MonekynspHod — (usuku
U3BECTHO, 4YTO  TemIepaTypa  BellecTBa
HEINOCPEACTBEHHO CBSi3aHA C KUHETHUYECKOMU
sHeprueit ero monekyn. [loatomy apyrum Gonee
peanu3yeMblM  CIOCOOOM  SIBIIIETCS  Harpes
BElIEeCTBa JI0 JOCTATOYHO BBICOKHUX TEMIEPATyp,
IIPU KOTOPBIX CKOPOCTh Xa0THYECKOIO IBUKEHUS
MOJIEKYJI JIOCTUTaeT KPUTHUYECKOTO 3HA4YECHMS,

Mocjie  KOTOPOTO KYJIOHOBCKOE B3aMMOJEICTBHE

Pucynok 2 — QO0pa3bl KiIaccu4ecKux
rajareii: (a) cpeparop; (0)
JIEBUTHPY IO LI I

CTAaHOBUTCA MNPCOAOJIUMBIM W CTAHOBUTCA

BO3MOXHa pe€aKnousa CHUHTE3a. E)]I/IHCTBCHHI)IM COCTOsIHMEM, B KOTOPOM MOXET HaXOAUTCA

BCIICCTBO B TAKUX YCJIOBUAX — I1JIa3Ma. OI[HI/IM N3 BApUAHTOB YCTAHOBOK IJIA YACPIKAHUSA TIOTHOM

FOpSI‘-IGﬁ I1a3Mbl SABJISAKOTCA MATrHUTHBIC JIOBYIIKH. B Hux u3-3a BHENIHEro0 MarHUTHOI'O ITOJIS

mIasMa HE€ BCTYIA€T B KOHTAKT C IMOBEPXHOCTHIO JIOBYIIKH, a CJI€AOBATCIbHO, HE MOXKCT

pacmiaButh 000s104Ky. CyIIeCTBYIOT pa3iMyHble BapHaHTHl pealn3alud MOJOOHBIX CHCTEM,

OJJHaKoO HanOoee NEPCICKTUBHLIM KJIACCOM 3aKPBITBIX MArHUTHBIX JIOBYHICK SBJISACTCA THUIT

«[anates» (pucyHok 2). B 3THX yCTaHOBKax B IUIa3MEHHBIH OOBEM TaKKe IOTPYKEHbI

MIPOBOJIHUKU C TOKOM, HO HE COIpHKacaroniuecss Mexay coOoil. [lomoOHbie koHUTyparuu
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MO3BOJIAT co37aTh Ooisiee 3PGEeKTUBHOE M YCTOMUMBOE MPOTEKaHUE IMpolecca TEPMOSICPHOTO

CHHTC3a.

Jns co3nanus nogoOHOW KOH(UTypanuud HEOOXOJMMO Y4YeCTh, YTO MAarHUTHOE MOJE JOJKHO
yOBIBaTh BOJIM3M BHEIIHEH I'PAaHUIIBI, @ TAK)KE BOJU3U MOTPYKEHHBIX B IJIa3My HMPOBOJHHUKOB C
TokoM. W3 uero criemyer, uTo pyHKIUIO JaBiieHus Tu1a3Mbl P He00X01MMo 3a/1aTh TAKIM 00pazoMm,

YTOOBI OHA ACUMIITOTHYECKHU Y6BIBaJ'Ia OKOJIO CTCHOK KOH(bI/IpraLII/II/I 1 BOIU3HU IMIPOBOAHHUKOB:

P =Pye U a ),

r7ie Y — MarHUTHBIN MTOTOK, a BEJIMYMHA P — ONpeneNnsercs B eHTpe KoHpurypamuu. OqHaKo
¢bu3nueckuil UHTEpeC UMeeT He caMa (PYHKIUS MOTOKAa MAarHUTHOIO I0JIsA, @ pa3HOCTb (PYHKLUU
IOTOKa CO 3HA4YeHHWEM B IIeHTpe KoH(purypammu. B Tabnume 1 mpuBeneHsl pe3ynbTaThl
MOJEJINPOBAHUS IIOTOKA MarHUTHOTO 110JI B YCTaHOBKE TUNa «['anares» 1pu pa3HbIX JaBICHUAX

I1J1a3MBI.

1) Ompenenure, 4eMy paBHO JaBJICHHUE IJIa3MbI B IICHTPE KKI0H KOHPUTYpaIHH.

2) Tloctpoiite rpaduk 3aBUCUMOCTH TTOTOKA MATHUTHOTO TIOJISE OT MAKCUMAJIbHOTO JTaBJICHHS
IUIa3Mbl 10 JIaHHBIM TIpejcTaBieHHbIM B Tabmume 1 (Ha mnpuBen€HHBIX pHCYHKax
MIOKa3aHO paclpeielIeHue MarHUTHOTO TOJISi B MarHUTHOM JIoByIIKe «[ anaTtes-mosicy B
BUJIC MAarHUTHBIX JIMHUH. YKa3aHHOE Ha JIMHUHM 3HAYE€HUE 0TOOpaKaeT BEITMYNHY ITOTOKA
MarHuTHOTO TIOJIf).

3) Haiitu kpuTHUECKOE JABICHUE IUIA3MBI, IOCTIE KOTOPOro 3PPEeKTHBHOCTh YCTAHOBKHU HE
OyZeT MEHATHCA.

4) Ompenenute yrioBod kK03(G(UIMEHT HAKJIOHA JIMHEHHOTO yvacTka rpaduka Hawubosee
TOYHBIM CIIOCOOOM U CJeJaiTe NPEANOoNI0KEeHHEe O (U3MYECKOM CMBICIE ITaHHOM

BCJIMYHUHEI.
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3amaua 3

Cy1iecTByeT HECKOJIBKO cIoco00B Kiaccupukanuu uppoBbix cxeM. COrliacHO OJTHOMY M3 HUX
Bce 1MdpoBbie OJOKM JeisITCs Ha JABa OONBIIMX Kiacca: KOMOWHAIIMOHHBIE U
MOCJIeI0BaTeIbHOCTHRIC. KOMOMHAIIMOHHBIE CXEMBlI BaM XOPOIIO 3HAKOMBI, K HAM OTHOCSITCS
3JIEMEHTHI, BBITTONHIOIME ocHOBHBIC Jorndeckue Gpynkiuu: NOT, AND, OR u T1.1.

K mocnenoBaTensHOCTHBIM CXeMaM OTHOCHUTCSI B TOM YHCJIE TPYIIa JOTUYECKHX SJIEMEHTOB,
Ha3bIBAEMBIX Tpurrepamu. [IprMep oTHOTO U3 TPUTTEPOB MPHUBEIEH HA PUCYHKE 3.

R I[J'IH TPUITCPOB TAKOI'O0 poda XapaKTCPHLIM ABJISACTCS TO,

qro ero Beixomel Q u Q IIpY HOPMAJIbHOM pEXuUMe paboThl
HaxXoAATCs B MpOTHBO(A3e, TO €CTh €CIM Ha OJHOM W3 HHUX
_ 3Hauenue «0», T0 Ha Apyrom — «1» 1 Hao6opoOT.
S Q OpHako ecTh 0/1Ha KOMOMHAIMS JOTMYECKUX 3HAUCHUH Ha
BX0J1aX, MPU KOTOPOH 3aKOHOMEPHOCTh HapylaeTcsi U 00a BbIXOAAa MPUHUMAIOT
Pucynok 3 -RS-Tpurrep

Ha yaemenTax 2UJIM-HE  OAMHAKOBBIC JIOTHYECKME 3HAYCHUS, YTO MOXKET IIPUBECTH K HENPABUIILHOM paboTe
CXeMBbl, B KOTOPOH yd4acTBYIOT Takue Tpurrepel. [lo 3Toi mnpuunHe Takas

KOMOUMHAIMsI BXOJHBIX 3HAYEHUH Ha3bIBACTCA «3alpeIEHHON.
Ji1s Toro, 4ToOBl Ha BXOBI TPUITEPA HE TOMala 3anpeiméHHas KOMOUHaIMs, Tepe]l HUM CTaBUTCS
rpynmna KOMOWHAIIMOHHBIX 3J€MEHTOB, BBINOJHSIOMIMX OJMHAKOBYIO JIOTMUECKYIO ()YHKIHUIO.

[Tpumep Takoi cxembl TOKa3aH Ha PUCYHKE 4, 3JIEMEHTHI OTMEUEHbI CEPHIM 1IBETOM.

R' r"_Q—il >0— 0

J
[
| |
|
_ | |
= 1 |
L1
|
| | | —
| | S Q
1 | [
] | I
S.' [ |
| |
(S
L )L J
T T
HOMﬁMHaU‘lIIOHHaﬂ 4acTb nOCnEAOBaTeﬂbHOCTHBH 4acTb

PucyHok 4 - RS-Tpurrep ¢ 3ammToii 0T monajiaHnus 3anpemeéHHoii KOMOUHAIIUH

OmnpenenuB, Kakas KOMOWHAIM BXOJHBIX 3HAUEHUI NMPUBOAMUT K HEMPaBUIBHON paboTe
KJaccuyeckoro RS-tpurrepa, mokasaHHOro Ha puCyHKe 3 (sBisercs 3ampeméHHoi s RS-

TpPUITEpa), ONPEAETUTE, KAaKyI0 JOTHUYECKYI0 QYHKIUIO (BCE TP AJIEMEHTA UMEIOT OJHY U TY K€
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JIOTHYECKYI0 (DYHKIIHIO) JODKHBI BBIMOJHATH JJIEMEHTHI, MOKA3aHHbIC HA PHCYHKE 2 CEPhIM
[[BETOM, YTOOBI 3ampeniéHHas KomOuHaius Ha Bxonax R'u S' cxembl He monaia Ha Bxonbl R u S

RS-tpurrepa.

3agaua 4

HmeeTcss BepTHKajbHash BOpOHKa ¢ BbicoToir h = 1 m. B

BOPOHKY B HAYaJbHbIH MOMEHT HAJIWIM PTYTh 1O YpPOBHS

h1=0,8h u cpa3y ke 3aKkpblIM €€ IJIOCKOH T'epMETHYHOMN
h
KpBIIIKOW. JlaBieHue BO3Ayxa HaJ PTYTbIO B 3TOT MOMEHT

66110 paBHO aTMochepHOMY Pa = 10° ITa. B Hmxneil Touke
BOPOHKH HMMEETCSl OUYE€Hb TOHKOE OTBEPCTHE, UEPE3 KOTOPOE
PTYTh KamaeT HapyxXy, MPUYEM CKOPOCTh BBITEKAHUS PTYTU
MPOIMOPLMOHANIbHA PA3HOCTH JABIIEHUSI PTYTHU OKOJIO OTBEPCTHS PrcyHok 5 — Boponka
u atMocepHoro naBieHus. Bo

CKOJIKO Pa3 YMEHBIIUTCS YacTOTa MaJaHHs Kamelb PTYTH MEXAYy HadalbHBIM MOMEHTOM H
MOMEHTOM, KOTJa BBICOTA YPOBHS PTYTH B BOpoHKe cocTaBuT hp = 0,6h? Cuwmrars, 4rO
TeMIIepaTypa OCTaeTcs IOCTOSHHOH. IITOTHOCTH PTYTHM cuMTaTh paBHOH p = 13 600 kr/m’.
JlaBneHue mapoB pTyTH He yuuTbiBaiiTe. CuuTaiiTe, 4TO B T€YEHHE BCEro OIbITa 00pa3zyroTcs

KaTlTH OJJMHAKOBOTO pazMepa. Y CKOpeHHe CBOOOHOTO MajieHus NpUHATH paBHbM 10 M/c?. OTBeT

OKPYTJIUTE J10 COTBIX.
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3amaua 5

PaccMoTpuM a5eKTpruYecKyro 1erb, COCTOANTYI0 U3 N MOBTOPSIIOIIMXCS SJIEMEHTOB - PE3UCTOPOB
conpotuieHussMU R u 12R cootrBeTcTBeHHO (cM. pUCYHOK 6). Llenb moakioYeHa K uaeaaIbHOMY

UCTOYHUKY TOKa (6arapeiike) ¢ C Vo.

R R R

Vo 12R 12R 12R

PucyHok 6 — diexkTpuyeckas nenb

OIIHOﬁ N3 OCHOBHBLIX 3a/1a4 B pacqéTe BHQKTpI/I‘-ICCKI/IX ueneﬁ SABJIACTCA HAXOXICHHUC TOKA B IICIIN
58 HaHpH)I(eHI/ISI Ha OTACJIIbHBIX eé AJICMCHTAXx. OI[HaKO, T OBOpH (0] HpOMbIH_IJIeHHLIX pvaéTax, qacTo
BO3HHUKACT H€06XOI{I/IMOCTB OHpelleJIeHI/DI HapaMeTPOB OJNHAKOBBIX CXEM HpI/I pa3JII/I‘-IHLIX
BXOJHBIX JITaHHBIX, YTO SBIAETCS TPYAOEMKOW aHAIMTHUYECKOW 3amadeit. [ns onTumuzanuu
mporecca pacuy€ToB MIMPOKO TPHUMEHSIOTCS BBIUUCIUTEIBHBIE METO/BI, ITO3BOJISIONINE
paccuMTaTh MapaMeTpbl CXEMbl C MOMOIIBIO MPOTrPaMMHBIX cpeAcTB. OnHuUM U3 Haubojee
MOMYJISIPHBIX S3BIKOB, B TOM 4YHCJE Ui (DU3MUYECKOrOo MOJCIMPOBaHUs, sBisercs Python c

JONOJTHUTEIbHBIMU OuOimorekamu NUMPY u SCIPy, uMeronmMu BCTpOSHHbIE (QYHKIMU IS
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Hay4YHBIX paC‘IéTOB. Z[J'Iﬂ IIPOBECACHUA paC‘léTa HaHpH)KeHI/Iﬁ 1 TOKOB Ha BCEX JJICMCHTAX LICIIN B

JIAaHHOM 3aJ1a4ye BaM HEOOXOIUMO:

1) IlpoBectu ananuTHueckuii pacyét yacTHbIX cirydaeB (N=1u N —») s nanpspxenns Vo = 10

B u conporusnenns R =20 Om

2) ITocTpouTh cHCTEMY JTMHEHHBIX yPaBHEHHI, ONKCHIBAIOMINX ciydail 1 < N <& u onpenesnTh

e€ B MaTpU4YHOM BUJE (B BUJIE MacCUBa JaHHBIX)
3) HapucoBath anroput™ peain3aiyy NporpaMMbl B BUE OJI0K-CXEMBbI.

4) Hamucath KOJ| MpOrpaMMbl Ha si3bike Python st pemienus: onrcanHoi cuCTeMbl YpaBHEHHA U
otoOpaxkeHus pesyibrara. Koa JOmKeH BKIIOYATh BO3MOXKHOCTH BbIOOpa MapaMeTpoB CXEMbI

(HaTmpsHKEHHsSI TUTaHKsI, CONPOTUBIICHHS PE3UCTOPOB, a Takxke ux KoiaudectBa N).
Memoouueckue ykaszanus:

s pewenusi cucmemol auneinvlx ypasvenui ¢ Python ucnonvsyemcs mooyns 6ubnuomexu
NumPy ozs pabomet ¢ aunetinoi aneedpori np.linalg. Pewamens 6 smom moodyne umeem nassanue
np.linalg.solve(). dmo memoo, komopwiii ucnonvzyemcs: 01 6036pama pPeweHus: JTUHCUHbIX
ypasHenuii 6 mampuunou @opme. OH GbIYUCTSCM «MOYHOEY» peuleHue X 0N XOPOuo
onpeoenénno2o, mo ecmov NONHO20 PaHed, JUHEUH020 MaAmpuiHo20 ypasHenus ax = b. Memoo

npuHuMaem 08a OCHOBHbIX Napamempa.
® arrl — mampuya xkos3¢huyuenmos;
® arr2 — mampuya 3naveHuti OpOUHAmM U 3A8UCUMbBIX NEPEMEHHDIX.

Dynryus eozepawjaem ypagrenue ax = b 6 suoe mampuyvl ¢ maxoil sxce Qopmoil, Kak y Mampuybl
b. [ns onpedenenus nycmoii mampuyst pazmeprnocmoio NxN pexomendyemcs ucnonvzosanue

@ynryuu np.zeros((N,N)).

Ilpu onucanuu anecopumma pabomul npocpammyvl 8 ude OI0K-CXeMbl NPOYECC PeUeHUS MOHCHO

onucamo OJI0KOM «QDYHKYUS peuleHuss Cucmembl TUHEHbIX YPAGHEHULL».
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