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IMPOI'PAMMA BCTYIIUTEJBHOI'O HCIIBITAHMSA

Hanpags.ienne OArOTOBKH:
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JIner corjiacoBaHusA IporpamMMabl BCTYIIUTENHBHOI0 HCIIBITAHHA

Pa3paboTumk (1) IporpaMmsl:

3aB. Kad)eqpo¥ a3pOruIpOMEXaHUKI V% 7/ K.Allorames
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3aB. Kabeapoil TEOpeTUUYECKOH MEXaHUKHU 7 4 JL.Y.Cynranos
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[Ipencenarens 3x3aMeHAIMOHHON KOMUACCHAN m JL.Y.CynraHoB
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(monmuce)

(wHUIMATE, haMUITH)

[TporpamMa BCTyUTENTBFHOTO UCTIBITaHUS 00CyXA€Ha U 0100peHa

— Ha 3acemaHuu Kadempsl adporuapoMexaHuKM MHCTUTyTa MaTeMaTHKM W MEXaHWKH
uM. H.N.JTo6auesckoro ITpoTokon Ne 3 oT «24» okta6ps 2025 r.;

— Ha 3acelaHuM Kad. TeopeTHdecKo¥d MexaHWKW VIHCTUTyTa MaTEMaTHKM M MEXaHHKH
uM. H.M1.JTo6auesckoro ITpoTokon Ne 2 ot «17» oxTsa0ps 2025 r.

Pemennem VYueOHO-MeToAMueckoit komuccum MHCTATyTa MaTeMaTUKd U MEXaHHUKHU
um. H. U. Jlo6aueBckoro IIporpamMma BCTYNMTENBHOTO HCIBITAHMA DPEKOMEHJOBaHA K

yTBEpPKAEHHIO Y ueHbIM coBeToM. IIpoTokoin Ne 2 ot «24» okTa6ps 2025 r.

ITporpaMma BCTYIHTEIHHOTO HCIBITAHWS YTBEPXK/AEHA Ha 3aceJaHMM YYEHOTO COBETa
WucturyTa Matematnku u Mexanumku uMm. H. W. JlobGauesckoro, Ilporoxon Ne 3 or

«13» HOsOps 2025 1.
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Paznen I. BeogHas 9acTh

BerynuTenpHBlE MCOBITAaHUS 1L MOCTYNAMOUIMX B MarucTpatypy IPOBOAATCS B BHIE
NMCbMEHHOTO 3K3aMeHa 10 NPOQIUII0 IPOrPaMMEI MATHCTPATy PLL

JIMCTaHIIMOHHBIE BCTYIMTEIbHBIE HCIBITAHUS MPOBOIAATCS C HCIOIB30BAHHEM CHCTEMEI
npokTopuHra. [IpoBepka ocymecTBIsIeTCS CUCTEMON B aBTOMAaTHIECKOM PEXHME.

BapuanTsl 5k3aMeHa BKIIIOYAIOT B ce0sl TECTOBBIE 3afjaHus. Bpems mpoBeeHNus dK3aMeHa —
60 MUHYT.

TecTrl cocTaBisrOTcS Ha ocHOBe DenepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTENBHOTO
CTaHIapTa BBICIIEro oOpa3oBaHMWs OakanaBpuaTa W TMO3BOJSIOT OIEHUTH KadecTBO 3HAHUH,

HEOOXOIUMBIX JIJISI OCBOSHMS IPOTPaMMBbI IIOATOTOBKY MarucTpa 1o n36paHHoMYy HalpaBIeHUIO.

Paznean I1. ConepxxaHue NporpaMmmal
Broanble nosoxeHus

[TonsTre crmourHo# cpeabl. MEUKPOCKOIIMYECKHE, CTATUCTUYECKUAE U MAKPOCKOIIMYECKHUE
(EeHOMEHONIOTHYECKAE METOJABl  ONHUCAHUSA CBOMCTB, B3aUMOAEWCTBUM M  JBIXKEHUH
MaTepuaibHbIX cped. OO01acTH NPUIOKEHUS MEXaHUKHM JKUAKOCTH, Ta3a M IUIa3MEL
MexaHWuecKie  MOAENH,  TEOpeTHYecKas  CXeMaTH3alusd W II0CTaHOBKa  3ajad,

SKCIICPUMEHTAIIBHBIEC METOABL HCCIIeJOBaHUM.

KunemMaTnKa CIVIOIIHBIX Cpef

CucteMBl OTCYeTa W CHUCTEMBI KOOpAuHAT. JlarpaH)keBbl W 3HJIEPOBBl KOOPAMHATEHI.
WHepluaibHble W HeWHEepHIUaJbHBIE CHCTEMBI OTCYETa B HBIOTOHOBCKOM MexaHHKe. Touku
3penus Ditnmepa u Jlarpamxa IpW W3yYeHWHM NIBIDKEHUS CIUIOMHBIX cpel. OmpeneneHus u
CBOMCTBA KMHEMATHYECKHX XapaKTEPUCTUK IBIDKCHHS: IIEPEMELICHMS, TPAEKTOPHH, CKOPOCTD,
JIMHUM TOKA, KPUTHYECKME TOYKM, YCKOpEHME, TEH30p CKOpocTed JedopMmanuu U €ro
HHBapUAHTHI, BEKTOpP BUXPs, NOTEHIHMAI CKOPOCTH, HUPKYJLAUA CKOPOCTH, YyCTaAHOBHUBIIEECS U
HEeyCTaHOBHUBINIEeCs [IOBIDKEHHE cpensl. TeHszop nedopmanuu. I'eoMeTpUdYeCKHMH CMBICIT
KOMIIOHEHTOB TeH30pa naedopmanuu. ['71aBHBIE ocu TeH30pa INedopMmanuu. B3ammuas cBA3b
nedopmarmii M TepeMelneHui. YpaBHeHHE HepasphelBHOCTH. [l depeHnpansHoe ypaBHEHHE
JBYDKEHUS CILTOMIHOMN cpenpl. TeH30p HampsbkeHUi. BrelpakeHHe HalpsDKEHMs, NEWCTBYIOMIETO

Ha 3JIEMEHTAPHYIO IUIOMIAAKy Yepe3 TEH30p HAIPsKEHUMN.

OcHoBHBIE NOHATHSA H YpaBHEHHA THHAMHKH H TEPMOJHHAMHKH
3akoH COXpaHCHHsA MaccChl. VYcnosue Hec)KHMaeMOCTH. MaccoBbie U ITIOBEPXHOCTHBIC,

BHYTPEHHHUE M BHCIIHHE CHIIBL. 3aKOoHBI COXpaHEHHA KOJIMYECTBA OBMIKCHHUSI W MOMCHTOB



KOJIMYECTBA JBMKEHMS JUI1 KOHEYHBIX Macc CIUIOIIHOM cpensl. [uddepeHnnanpHbie ypaBHEHHs
IBIDKEHWS M MOMEHTa KOJMYECTBa [BW)KEHHUS CIUIOIIHOM cpedbl. Pabora BHyTpeHHHX
HOBEPXHOCTHBIX cuil. KuHeTndeckas sHeprus U ypaBHeHHe JKHBLIX CHII JUIS CIUIOIINOMH epearl B
uHTEerpansHOM u jauddepeHnmaneHoil  dopmax. [loHatHe o mapameTpax COCTOSHHS,
IIPOCTPAHCTBE COCTOSHWM, Ipoleccax M IMKJIaX. 3aKOH COXpa-HeHWs DHEPTUH, BHYTPEHHS
SHeprus. YpaBHeHME NpHUTOKa Temia. Bektop moroka temna. JuddepeHnmansaple ypaBHEHUS
SHEPTUU U NPUTOKA TeIUIa. 3aKOHBI TeIIonpoBoaHOCTH Dyphe. Pazniunble 4acTHBIE IPOIIECCH:
anmuabaTideckuii, w3oTepMuueckuii u nap. OOpaTtumble W HeoOpaTUMBIE TPOIIECCHI.

Cosepmenssii ra3. [{ukn Kapro. BTopoii 3aK0H TepMOAMHAMUKH. Y paBHEHHUS COCTOSHHUS.

Moaesn ;KHAKHX U ra3000pa3HbIX cpejl

Mopnens uneanbHON KUAKOCTH. YpaBHEHHUA Diinepa. IIoHbIE cUCTEMBI ypaBHEHUN LA
HICaTbHOM, HECXKUMaeMod M CKMMaeMoil xuakocted. HaganpHble UM IpaHUYHBIE YCJIOBUS.
Wuterpanst bepuymmu u Komwr—IJlarpamka. Teopema ToMcoHa M AUHAMHYECKHE TEOPEMEI O
BUXpAX. MoJenb BA3KOH XKUAKOCTH. JIMHEHHO-BA3Kasd (HBIOTOHOBCKASA) XMAKOCTh. YPaBHEHHUS
Hasre-Croxca. IlonHBIE CHCTeMBl YpaBHEHWH M1 BS3KOM HEC)KMMAeMOM U CXHUMAeMOHn
xuakocteil. HauampHble ¥ rpaHUdHbIE yCiIOBUS. JlaMiHHapHOE ABM)KEHHME HEC)KMMAEMOM BA3KOM
xugkoctu. Teuenns Kystra u Ilyaseiinsa. 3agada o OBIDKEHUU cepbl B BA3KOW JKHUIAKOCTH B
nocraHoBke Crokca. JIaMHHapHBIA MOTpaHWYHBIA cioi. 3amada bnasuyca. SIBnenue oTpeiBa
IIOIPaHUYHOrO CJI0s. PaBHOBECHE >KUAKOCTH U ra3a B IOJI€ IOTEHIMAIbHBEIX MAacCOBBIX CHIL
3akon ApxuMena. PacnpocTpaHeHre MalbIX BO3MYIIEHHUN B CKUMaeMo#l xuakocTd. CKOpOCTh
3ByKa. YpaBHEHHUS ra3oBOil AMHAMUKH. J[BIKEHUE >KUIKOCTH M ra3a B IIOPUCTOM Cpefie. 3aKOH
HMapcu. Cucrema nuddepeHINANBHEIX ypaBHEHHH  IOJ3€MHOM  T'MAPOTra30dWHAMMKH.
Omnpenenenne ¢usmaeckoro nonobus. Mogenuposanue. Kputepuu nonobus. Yucia Diinepa,

Maxa, ®pyna, Peitnonsaca, Ctpyxana, Ilpannris.

Teopust ynpyrocT u nJacTHYHOCTH

dusnyecKre COOTHOMICHHS IS MOJENU JMHEHHO YHpyroro Tena. MareMaThyecKas
[IOCTAaHOBKA 3a/a4 JIMHEHHON TEeOpHH yIPYTOCTH B HANPsDKEHUAX U nepeMeleHusax. OCHOBHEIE
COOTHONIEHMS TpPH IUIOCKOM medopmaruy. OCHOBHBIE COOTHOIIEHHS HpH 0000IMEHHOM
IUIOCKOHANPSDKEHHOM — cocTosHuM.  IlocTaHOBKa  KpaeBOM  3afauyd  INpH  KPyYEHHUH
IIPU3MATHIECKOTO CTEPIKHSA IIPOM3BOJBHOTO IIONEPEYHOrO CEYeHMs. BapuallmoHHBIE METOJIBI
TeOpUHM YyIpyrocTw. TeopeMa O MHHMMYyMe IIOTEHIMabHOM sHepruu Aedopmamuu. Metox

Putma. Meron by6uoBa—TanepkuHa B TEOpHH YHOPYTOCTH. 3aKOH  IUIACTHYECKOTO



nedopmupoBanus. Kputepuit mnactuunoctu. Ousmueckwe COOTHOMIEHUSA Ae(GOpPMAIMOHHON

TEOPHUH IUTACTUIHOCTH. DHEPreTUIecKUll KpUTepuil IPOYHOCTH.

Bricimast MaTemaTuka

OmnpeznenerHne 4uCIOBOTO psilia, KPUTEPHUU M IPU3HAKU cXoauMocTH. IIpenen dyHKum B
Touke. Jludpdepenmmpoanne ¢GyHKIUU OHOH HepeMeHHONH. DKCTpeMyMHBI (QYHKIIHH.
[IepBooOpazHas u HeompeaeneHHBIH nHTerpan. KomiiekcHsle yncna, GyHKIME KOMIDIEKCHOTO
nepemeHHoro. IIpou3BonHas GyHKIMM KOMILIEKCHON nepeMeHHo#. KoH(bopMHBIE 0TOOpaeHus
C MoMOmpl0 (QYHKIMHA KOMIIEKCHOM mlepeMeHHOU. YMHOXkeHHe Marpull. OmpenenuTens
MmaTpuilbl. OOpaTtHas wMatpuna. IlpaBmio Kpamepa nams pemeHus CHUCTEMBI JIMHEHHBIX
ypaBHeHu#t. Krnaccupukanus KpUBEIX M IOBEPXHOCTENM BTOPOro Topsiaka. ['aBHEIE
HaIlpaBJICHUS W TJIaBHblE KpWBHM3HBL. basuc mnuHEeiHOro mnpoctpadcTBa. Omnepanuu Hajg
BekTopaMu. IIpeobpazoBaniie KOMIIOHEHT BEKTOPOB IIPH IIEPEXOJE K HOBOM CHUCTEME KOOpPAMHAT.

KBamgpaTuansie GOpMEL.

YncaeHHBbIE METOAbI H OCHOBBI POrPAMMHPOBaHHS

[Tpubmmxenue GyHKIMI MoTuHOMaMHu U ciulaiinaMu. KBagpatypHasle popmyiisl. MeTonsl
YKCJICHHOTO PEIIeHMs CUCTEM JIMHEHHBIX alreOpandecKux ypaBHeHUM. M Te-paliioHHbIE METOIEL
pelleHus HeTMHEHHBIX anreOpandecKux ypaBHeHUH. YnucnenHoe pemenne qud)depeHnranbHbIX
ypaBHeHmMi 1-ro mopsaka. Pa3sHocTHBlE cxeMBl i1 ypaBHeHHd IlyaccoHa. AJNTOPUTMEI
COPTHpPOBKHM. ANTOpUTMEI mowcka. Ilpomenypsl u GyHKmuM. PexypcusHble (QyHKIMH.
MexaHu3MBl CO3JaHMsS HOBBIX THIIOB JaHHBIX (CTPYKTYpHl M Kiacchl). IIpuHIUNE 00BEKTHO-
OpPHEHTHPOBAHHOTO IPOrpaMMUpPOBAHU (MHKAICYJIAIUA, HAClelOBaHHE H IIONMMOpGHU3M).

Kiaccer. CBoiicTBa M METOJIBI KJIACCOB, MOAU(MUKATOPHI JOCTYIIA K 3JIEMEHTaM KJIacCOB.

Pa3zgen III. ®oHA OLEHOYHBIX CPEACTB
3.1. THCTpYKIHS IO BHIIOJIHEHUIO pabOTEI

[Tpu mucebMeHHOH cllade 5K3aMeHa B JIACTE OTBETA JJIA KaXKI0ro HoMepa BOIIpoca yKa3aTh
OJTMH MJTU HECKOJIbKO BBIOpaHHBIX BAPHAHTOB OTBETA.

IIpn HeoOXOIUMOCTH BHECEHMS MCIPABICHUN B JOIOJHWTEIBHOM IIOJE YKa3bIBAETCSH

HOMEpP BOIIpOCa U I/ICl'IpaBJ'IeHHHﬁ BapHUaHT OTBETA.

3.2. O6pa3nsl 3a7aHuii BCTYIUTEIbHBIX UCIIBITAHAN

BOIIPOCI HanaH)I(CBBI KOOpAHWHATHI 3JICMEHTAPHOTO MaTCPHAJIbHOTO obneMa ,ZIBI/DKYH.IGI?ICH
CIIJIOIIHOM Cpearnl C TCUCHUEM BPpEMEHU



1) u3meHst0TCS;
2) He U3MEHSIOTCS,
3) U3MEHAOTCS, €CIIU Cpeia BO BpeMs ABMKEHUS 1eOpMHUPYETC.

Bompoc: Mogens ujeanpHON XKUIKOCTH OIMCHIBAET
1) HeCKUMaeMyIO KUIKOCTh;

2) )KUIKOCTh, HE 00/1a1al0IIYI0 BSI3KOCTHIO;

3) 4 TO, ¥ Apyroe.

Bomnpoc: ITon nuaeanbHoOM yIpyrocThiO TIOHUMAETCH:

1) cnocoOHOCTH MaTepraIbHEIX TE B3aUMOIEHCTBOBATh KaK a0COMOTHO TBEPABIX

2) nuHelHas 3aBUCUMOCTh MEXX/Ty BHEITHUMU YCUIASIMHU U [IEPEMEIIEHUSIMU Teja

3) cnocoOHOCTH Tejla BOCCTaHABIMBAThH CBOIO IIEPBOHAYAIBHYIO GOpMY U pa3Mephl 1mocie
yCTpaHEHUs MPUYKH, BBI3BABIINX €T0 JIehopMaIinio

Bomnpoc: Jlns kakux MaTeprajioB IOBEPXHOCTH IIJIACTUYHOCTH HE U3MEHSETCA?
1) lna matepuanioB 6e3 yIpoYHEHHUS.

2) ins MaTepuanoB ¢ TMHEHHBIM H30TPOIIHEIM YIIPOUHEHUEM

3) ;s MaTepuasoB ¢ HEIMHEUHBIM U30TPOIIHEIM YIIPOUHEHUS

Bompoc: Kakoii u3 kputepueB 10700151 OTpakaeT OTHOIIEHHUE CHUJI JaBJICHUS K CHIIaM HHEPIUH
1) uncno @pyna;

2) gucio PeliHomnb/ca;

3) wncno Ctpyxains;

4) gucno Diinepa;

5) uucio Maxa.

Bonpoc: [ToBepXHOCTh TEKy4ECTH — 3TO:

1) OBEPXHOCTH, pa3iesisionmas 30Hbl YIPYroro 1 miacTU4ecKoro 1eopMUPOBaHHUS B
MaTepHUaIbHOM Telle

2) MOBEPXHOCTH B BOOOpa)kaeMOM IIPOCTPAHCTBE HANIPSDKEHUM, OIpe/ielIomas 30Hy yIpyroro
nedhopMUPOBAHUS

Bomnpoc: KoMmmtekcHbIH MoTeHIMAan uMeeT B, . HaillTh BEKTOp CKOPOCTH B TOYKE C
koopauHaTtamu (1,1):

13 2) ; 3) ; )
Bompoc: Berauciuts npenen GpyHxkuuu
1) -2; 22 3)0.5; 4) -0.5.

Bonpoc: Eciu norpemHocTs BEYUCIEHUH IPU UCIIOIb30BAHUH AITOPUTMa HAKAIUIMBAETCA 110
JTUHEHHOMY 3aKOHY, TO

1) anropuT™ He SBISETCS YCTONYUBEIM;

2) arOPUTM SBIIIETCS YCJIOBHO YCTOMYMBEIM,

3) UL OIIpe/ieNieHust yCTOMIMBOCTH AITOPUTMa HE0OX0IMa TOTIOTHUTENbHAS HHPOpPMaLS;
4) anrOpUTM HA3BIBAETCS JIMHEWHO YCTOMYMBEIM.
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