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[Iporpamma rocyapcTBeHHOT0 sK3ameHa 1o crenuansaoctd 1-31 03 02 Mexanuka u
MaTeMaTH4eCKoe MOZEIHpOBaHKe pa3paboTaHa Ha OCHOBe 00pa3oBaTENLHOIO
CTaHmapTa BbICIIero obpasoBaHus mis crenuansHocTd 1-31 03 02 Mexanuka u
maremaTu4eckoe MozenupoBanne OCBO 1-31 03 02-2021; y4eGHBIX mporpamm Io
y4eOHbIM nuctuminHam: Anrebpa Ne VI — 10347/y4. ot 02.07.2021; AHanuTH4YecKas
reometpust Ne V]I — 10182/y4. ot 02.07.2021; Marematuueckuii ananus Ne V][ —
10480/y4. ot 02.07.2021; Teopus BepositHocTe#t Ne V]I — 12392/yu4. ot 05.07.2023;
Huddepenimansusie ypasaenus Ne VI — 11081/y4. or 08.07.2022; YpaBHeHus
mateMaTndecko gusuxu Ne V][ — 12832/yu4. ot 05.07.2023; YncneHnasie meToas! No
Y — 11871/y4. or 15.06.2023; Teoperuueckas mexanuka YJ[ — 10361/y4. or
02.07.2021; OcHoBel MexaHuKH CIUTOIIHEIX cpen Ne V]I — 12313/yu. ot 05.07.2023;
CorpoTuBiieHre MaTepUaNoB U OCHOBBI CTPOUTENbHON MexaHuky Ne V]I — 11582/yu.
ot 08.07.2022; Teopus ympyroctu Ne V]I — 11553/y4. ot 05.01.2023; Mexanuka
xupkoctd u rasa Ne V][ — 12915/yu. or 05.07.2023; Maremarnyeckue MOIENH
MEXaHUKH JIeOPMUPYEMOro TBEPAOTO Tella ¥ OCHOBBI MEXAHHWKHU paspyiieHus Ne V]|
—13421/yu4. ot 15.07.2024.

COCTABUTEJIN:

C.M. BocsikoB, iekaH MeXaHHKO-MaTeMaTHYeCKOro (akyyibTeTa, JOKTOpP (U3.-MaT.
HayK, npogeccop;

J1.®. Basbiies, 3aB. kadenpoi reOMeTpHH, TOIMOJOIUM ¥ METOAMKU NPEeroaBaHHs
MaTeMaTHKH, KaHAWIAT (U3.-MaT. HayK, JOIEHT;

M.T". botorosa, 3aB. xadenpoii 6GHO- ¥ HaHOMEXaHWKH, KAHIAUIAT (u3.-maT. Hayk,
JOLIEeHT; -

H.B. bposka, 3aB. kadenpoii Teopun dyHKIMHE, TOKTOP M. HAYK, Tpodeccop;

AJL I'mankos, 3aB. KadeIpol HHTEIIEKTyaIbHbIX METO0B MOEIMPOBAHHUS, JOKTOD
(pus.-mart. Hayk, nmpodeccop;

JLJI. Tony6epa, 3aB. kadenpoit mubdepeHUHANBHBIX YpPABHEHHMH M CHCTEMHOTO
aHain3a, KAaHAUAAT (PU3.-MaT. HayK, TOLEHT,

M.A. XKypaBkos, 3aB. Kadenpol TEOPETUYECKOH U IPUKIAJHOU MEXAHHUKH, JOKTOP
(us.-mat. Hayk, npodeccop;

B.I'. Kporos, mpodeccop kabenpsr Teopun ¢GyHKIMHA, HOKTOp (GH3.-MaT. Hayk,
npodeccop;

C.B. Tuxonos, 3aB. kadeqpoil BeIcIIel anreOphl U 3alIUThl UHOOPMALMH, KaHIUIAT
(u3.-mat. HAYK, TOIIEHT;

H.b. fI6nonckas, noueHT xadenpsr obuieit MareMaTuKu W WHGOPMATHKH, KaHANULAT
(bu3s.-MaT. HayK, IOIEHT.

PEKOMEHJIOBAHA K YTBEPKJIEHHUIO:
CoBeToM MeXaHHKO-MaTeMaTHYeCKOro (aKyyibTeTa
(mporoxon Ne 4 ot 17.12.2024);

[Ipencenarens CoBeta K P
MEXaHHKO-MaTeMaTUYecKoro Gakyibrera e C.M.bocsikos

Cd

Hayuno-metonnaeckum CoeroMm BI'Y (mrpoTokosn Ne 6 ot 16.01.2025)
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INOACHUTEJBHAS 3AIIMCKA

["ocynapcTBeHHBIN DK3aMeH SBISETCS OAHOM M3 0053aTENbHBIX COCTABISIOIIMX
MTOTOBOM AaTTeCTalMM CTyAEHTOB. [Iporpamma roCymapCcTBEHHOIO 3K3aMeHa II0
coneumanpHoct  1-31 03 02 Mexanuka W MaTeMaTHYECKOE MOJEIMPOBAHUE
paspaboTaHa B COOTBETCTBUH C TpeOOBAHUSIME TOCYAAPCTBEHHOTO 06pa30BaTENBHOIO
crappapra I crynenu Beicliero obpa3oBaHus U AelcTByroumu [lpaBunamu
IIPOBENICHUS ATTECTAllMHd CTYJEHTOB, KypCaHTOB, CIyIIaTeled IIPU OCBOCHUU
coziep)kanus 06pa3oBaTeNIbHBIX IPOrPaMM BBICIIETO 00Pa30BaHHUI.

[IporpaMma rocyIapcTBEHHOTO OJK3aMEHa OMpENesseT W periaMeHTHPYeT
CTPYKTYpY U COLEpXKaHUEe roCcyJapCTBEHHOI0 SK3aMeHa 110 crenuanbHocTy 1-31 03 02
MexaHuka 1 MaTeMaTUYeCcKOe MOJIEIUPOBAHMUE.

B nporpammMy rocy1apcTBEHHOI0 3K3aMeHa BKITFOYAIOTCS CIIEAYIONIME YueOHbIe
AMCLMIUIUHBL: anreOpa, aHaluTHIeCKas FeOMETPHsI, MaTeMaTUYEeCKUi aHaIu3, TEOPHS
BEPOSITHOCTEH, aubdepeHIManbHble ypaBHEHWs, YPaBHEHHs MAaTeMaTHYECKOM
Gu3uKy, YUCIEHHBIE METOIbI, TeOpeTHYecKas MEXaHWKa, OCHOBBI MEXaHUKH
CILUIOLIHBIX CPed, COMPOTUBIEHUE MaTEPUallOB U OCHOBBI CTPOUTENBHON MEXaHUKHU,
TEOpHUsl YIIPYTOCTH, MEXaHUKA XKUJKOCTU U ra3a, MAaTEMATHYECKUE MOLEIN MEXAHUKH
ne(popMHUPYEMOT0 TBEPAOTO Tejla U OCHOBBI MEXAHUKM Pa3pyLIEHUSL.

['ocyiapcTBeHHBIN 5K3aMEH IPOBOMMTCS HA 3acCelaHUM TOCYNapCTBEHHON
9K3aMEHALMOHHON KOMHUCCHH.

Llens mpoBeAeHUS TOCYHapCTBEHHOTNO DSK3aMEHAa [0 CIELMATbHOCTH —
BBISIBJIEHUE KOMIIETCHLMI ClIELMAIIMCTA, T. €. TEOPETUUECKHUX 3HAHUM 1 TTPAKTUYECKUX
YMEHHH, HEOOXOAMMBIX J[JIsl PELIEHUS TEOPETHUECKMX M IPAaKTHUECKUX 3ajau
CIIELIMAJIUCTA C BBICIIUM 00pa3soBaHUEM.

[Iporpamma roCyapCTBEHHOIO 9K3aMeHa HOCHUT CUCTEMHBIH,
MEXIAUCUUIIIMHAPHBIA XapakTep W OPMEHTHPOBAaHA Ha BBUIBIEHHE Y BBITYCKHMKA
001enpopecCHOHaNBHBIX U CTIeLHAbHBIX 3HAHMN U yMEHHH. BBIYCKHUK OKEH:

3HATh:

— OCHOBOITOJIAraroIlKe OHATUS MEXAaHHUKH U MATEMATHUKH,

— TOYHBIE (POPMYIUPOBKH 3aKOHOB U TEOPEM MEXAHUKU U MATEMATHKH;

— (OpMYJIMPOBKH JIEMM U TEOPEM, UCIIONB3YEMBIX TIPU OKA3aTENbCTBAX;

— PpelIeHHus KJIaCCHYECKMX 3aJad TEOPETUYECKOH MEXaHUKU, MEXaHUKHU
CILTOILIHBIX CpPell, MEXaHHUKH J1e(QOPMHUPYEMOTro TBEPJIOTO TeNla U MEXAHUKH YKUIKOCTH
¥ rasa.

yMeThb:

— IIPUMEHATh TEOPHUIO K pEIIeHUIO 3ajJady MeXaHMKH M MaTeMaTUKH |
WJUTIOCTPUPOBATh CBOM 3HAHMSA MPOCTHIMU IIPAKTUYECKUMU MPUMEPaMHU U3 00JacTH
MEXaHUKH;

— POBEPATh  BBINONHUMOCTH YCJIOBMH TeOpeM, NPUMEHSEMBIX MpU
JlOKa3aTebCTRaX;

— MPUMEHATh COBPEMEHHBbIE MH(POPMALIMOHHBIE TEXHOJOIMM U METO/bI
peanu3alyu peleHus NpUKIaaHbIX 3a1ay.

BJIA/1ETh:

— CIocobamu HCIONb30BaHMs MaTeMaTHYeCKOro ammapaTa Ul MpOBeIeHHs
UCCIIeZIOBAaHUH B 00JIACTH MaTEMATUKU U MEXAHUKH;
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— OCHOBHBIMM METOJAaMHU IIOCTPOCHMSI MATeMaTHUYECKUX MOJelIed U ux
HCCIIEIOBaHMS.

OcBoenne  06pa3oBaTeNbHON  MPOrpaMMBbI  BBICLIETO 0o0pa3zoBaHUs IO
cnequanbHocTd 1-31 03 02 Mexanuka U MateMaTH4ecKoe MOJIEJIMPOBAHUE JIOIDKHO
obecrieunTs HOPMUPOBAHHUE CIEAYIOIIUX KOMIETEHLIHIL:

6a30BbIe IIPO(ECCHOHANBHBIE KOMIIETEHIIMHU

BIIK-1. TIpuMeHSTb OCHOBHBIE 3aKOHBI W METOBI €CTECTBEHHOHAYYHBIX
AUCLIMIUIMH  JUIs  PELIeHHs  TEOPETHYECKMX W  INPaKTHYECKMX  3a71ad = B
NPO(pECCHOHANBHOM JIeSTeNbHOCTH,

bIIK-4. TlpuMeHATs NMOHSITHS U METONBI BELIECTBEHHOrO, KOMIUIEKCHOIO M
(bYHKLMOHATIBHOTO aHANKM3a T U3yYeHHUst Moeeit OKPY’KarOIIEro Mupa;

BIIK-7. Ctpouts 1 ananu3uposats guddepeHImaibHbe MOy,

BIIK-8. Hcronp30BaTh OCHOBHBIE AHANUTHYECKHE M UHCIECHHBIE METO/IBI
TEOPETHYECKOH MEXaHUKH, MEXaHMKM CILIOIUHBIX CPEJl, COMPOTUBIIEHHUS MaTepuaioB
K HCCIIEIOBAHUIO MEXaHUUECKUX IIPOLIECCOB,;

BIIK-9. IlpumeHsTs OCHOBHBIE anreGpanueckue u reOMETPUYECKUE TOHSTHS,
KOHCTPYKIIMHM W METOIbl U pCILICHWs TEOPETHYECKUX M TNPUKIANHBIX 3a1ay
MEXaHMKU U MaTEMATHKH.

HOPANOK MPOBEJAEHUS TOCYJIAPCTBEHHOI'O DK3AMEHA

Ox3aMmeH (OTBETHI CTYZIEHTOB M Gecena ¢ 9K3aMEHYIOLIMMUCS ) TIPOBOAUTCS HA
PYCCKOM MM GEIOpYCCKOM SI3BIKE.

B Xozie MoAroToBKH, SK3aMEHYIOIHECS HMEIOT PABO HCIIONB30BATH yueOHbIe
IpOrpaMMbl COOTBETCTBYIOLMX MUCUMUILIMH. Taioke B Mpolecce MOAroTOBKHA MOKET
OBITE  WCNONB30BAH  96pUCHIUMECKUEI  HOOX00, KOTOPBI  HpejrnoJjaraer:
OCYLIECTBIICHUE CTYACHTAMH JINYHOCTHO-3HAYMMBIX OTKPBITHIT OKPYIKAIOMIEro MHUpa;
ACMOHCTPALIUIO MHOr000pa3ys pemeHui GOIbIIMHCTBA MPOPECCHOHANBHEIX 3344 1
JKU3HEHHBIX NPOOIEM; TBOPHYECKYIO CAMOPEAlM3alMI0 00YYarolMXCs B nporecce
CO3/IaHUA  00Pa30BaTENbHEIX IPOIYKTOB; WHAWBULYAIN3AIHIO oOyueHHs1 dYepe3
BOSMOXHOCTE ~ CAMOCTOSITENIbHO ~ CTABUTh  LEJIM,  OCYIIECTBIATH  pedieKCHio
coOCTBEHHOU 06pa30BaTENILHOM eI TENBHOCTH.

Ha noarorosky k oTBeTy Ha rocynapcTBEHHOM 3K3aMeHe oby4aromniemycs mpu
OCBOCHMH COZAEPKaHHS 0OpPa3OBATENBHBIX IIPOIPAMM BBICIIErO obpa3zoBanus |
CTYNEHHU OTBOANTCs He MeHee 30 MUHYT He GojIee 0JHOIO aCTPOHOMHYECKOr0 yaca, Ha
CAady roCyIapCTBEHHOI'0 3K3aMeHa OTBOAUTCS A0 30 MUHYT.

CTPYKTYPA 5K3AMEHAIIMOHHOI'O BUJIETA

Bonpocsl aKx3amMeHalMOHHOrO GHeTa Mo y4eGHBIM JAUCIIHIIIHHAM: anredpa,
aHAIMTUYCCKAs  TCOMETPHUs, MATEeMAaTHYECKUH aHaNu3, TEOpHs BEPOSTHOCTEH,
AU hepeHIMaNbHBIe ypaBHEHHUS, YPABHEHUS MATeMaTHIeCKOl (bu3uKy, YncieHHsle
METOABI,  TCOPCTHYECKAs MEXaHWKa, OCHOBbl MEXaHMKM CIUIOUIHBIX  Cpef,
CONPOTHUB/ICHHE MATEPUAJIOB U OCHOBBI CTPOMTE/LHOM MEXaHUKH, TEOPHUS YIIPYIOCTH,
MEXaHHKa JXMIKOCTH W rasa, MaTeMaTHYeCKUe MOJIENIM MEeXaHUKU Ae(GOpMUpPYeMOoro
TBEPAOTO  Tela M OCHOBBI MEXaHHKH pPaspylIeHMsl OTPaXaloT COJEpKAHUE
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obpa3oBarebHOH mporpaMmsl Bbiciero obpasopanus mo 1-31 03 02 MexaHuka u
MaTeMaTHYECKOEe MOACITHUPOBaAHHUE.

OK3aMEHAIMOHHBIH OMIIET COCTOMT M3 TpPEX TEOPeTUUECKUX BOIIPOCOB,
TIO3BOJISIOIINE OLEHUTH IOJyYEeHHbIE B TIpolLiecce 00yUeHuUs 3HAHUS U NPAKTHYECKUe
HaBbIKM.  BOmpochl,  BblI€NICHHBIE — KMPHBIM  IIPU(GTOM,  HM3JIATAIOTCS  C
JI0Ka3aTelbCTBaMH.

XapaKTepUCTHKa TEOPETHYEeCKOH uacTH: (OpMyJMpOBKa BOIpoca B
3K3aMEHAIlMOHHOM OHJIETe ABIAETCA KpaTKOM (B BU/IE OCTAHOBKM BOIIPOCA).

Jns yTouHeHUs OSK3aMeHALMOHHOH oTMeTku wieHnl I'DK MoryTr 3amasarth
oOyuaromeMycs: IONONHUTEbHBIE BONPOCHI B COOTBETCTBUM C porpamMmoi
FOCYNapCTBEHHOTO dKk3aMeHa. KouuecTBO JONONHUTENBHBIX BOIIPOCOB HE OMKHO
[IPEBBIIATH TPEX.



COAEPXKAHMUE ITPOT'PAMMBI TOCYAAPCTBEHHOTI'O DK3AMEHA

Paspen 1. YueOHas nucuuninna «Aaredpa»

Tema 1. ApupmeTura uejbIx yucei

JenumocTe LeNbIX YUCeN U ee CBOiicTBa. Teopema O JIENEHMH C OCTAaTKOM.
Haubonpmuit obumii pemutens. Asropurm Epknupa m 3amucs HOJl B Buge
I1€JJOUUCIIEHHON JIMHEHHOW KOMOMHAIUHY.

Tema 2. Ilosie KOMIIEKCHBIX YHCEJT

Onpenenenue KOMIUIEKCHBIX ducell. AsreGpanyeckas (popma KOMILIEKCHOTO
qucina. Kommnekcnoe conpspkenne. KommiuekcHast miuockocTs. Moyiib U aprymeHT
KOMIUJIEKCHOrO  uucjia. Tpuronomerpuueckass Gopma KOMILJIEKCHONO —YHCIA.
YMHOX€eHHUE U IeleHre KOMIUIEKCHBIX YUCeN B TPUIOHOMETPUUECKOH BopMe.

Tema 3. MHoro4/1eHbl

Konb110 MHOrO4IEHOB OT O/1HOM ITepeMeHHOM Ha mosieM. CTeneHb MHOrouJIeHa
1 ee cBoicTBa. TeopeMa o JeneHMu ¢ OCTaTKOM AJsI MHOrowIeHoB. Teopema besy u
CIIeACTBUs M3 Hee. HempuBoaumble MHOrowieHbl. TeopeMa o0 pa3loXKEHUU
MHOI04JIeHa Ha HETPUBOAMMbIE MHOXKUTEIM. 3HAYEHUE MHOT'OU/IEHA B TOYKE, KOPEHD
MHorouneHa. KpaTrHocTs KOpHS MHOTOWJIEHA.

Tema 4. MaTpuubl U onepauuu HAJL HUMH

[Tonsitue matpuubl pasmepa mxn . BuIbl MaTpull: KBajpaTHas MaTpula,
AuaroHangbHas MaTpPHUlA, BEPXHSAS M HMXKHAA TpPEyrojibHasi MaTpUla, €IUHMYHAs
MaTpula, HyJeBas MaTpHIa, BEKTOP-CTPOKa, BeKTop-cronben. Onepanuu Han
MaTpHIAMH: CIIOXKEHHWE M yMHOXXEHME MaTpull, YMHO)XXEHHE MaTpHIBl Ha CKajsp,
TpaHcrnoHupoBanue. CBodcTBa onepauui Haj Marpuuamu. OGparHas Martpuia,
KPUTEPUHI CYLIECTBOBAHUSI U METO/IbI €€ BBIUMCIIEHMSI.

Tema 5. Onpenenurenu

Onpenenurend BTOPOro M TPEThEro MopsiaAkoB. OmpeenuTens KpagpaTHOMN
MaTpUIBl  NPOM3BOJIBHOTO  MOpsAKa W ero  cBoictBa.  Omnpenenurenn
TPaHCIIOHUPOBAHHOW MaTpullbl. MuHODEI M anrebpandeckue JononHeHus. Teopema
Jlannaca. PasjioxxeHue ompezenuTens 1O CTPOKe W croiduy. Omnpemenutens
IIPOU3BEJICHHUS] KBAAPATHBIX MATPHUII.

Tema 6. CucTeMbl TMHEHHBIX YpABHEH U

MartpuyHas 3anuch CUCTEMBbI JNHHEHHBIX ypaBHeHuid. Teopema Kponekepa-
Kaneyuin. Meroner T'aycca u  Kpamepa. OHOpPOAHBIE CHCTEMBI, YCIIOBHE
CYILECTBOBAHUSI HETPUBUAIBHOIO pelienus. OyHaaMeHTalbHas CHCTEMa PEIEHHI.

Tema 7. BekTopHble npocTpaHcTBa

Onpenenene u npumepbl. CucremMa 00pasylolMX, KOHEUYHOMEPHbIE
npoctpaHcTBa. JluHelHas 3aBUCHMOCTH M HE3aBHCHMOCTH BEKTOpPOB. basic,
pa3mepHocTh. KoopauHaThl BeKTOpa, MX M3MEHEHHe NPU u3MeHeHun 6asuca. Marpuna
nepexozia OT oJHOro 6asuca K aApyromy, npeobpazoBaHue KOOPAUHAT BEKTOPA.

Tema 8. J/Iuneiinbie oToOpakeHus

Jluneiinoe oTobpaxkeHue, ero spo u obpas. Anrebpanyeckue NeHCTBUS HAN
JIMHEWHBIMA OTOOpPAXKEHMSMH: CyMMa, YMHO)KEHHE Ha KOHCTAHTY, KOMIIO3UIIMSL.
JIuHeHbIA onepaTop U ero MaTpuna. MsMeHeHue MaTpHILbl OTlepaTopa MpU Mepexome
K Apyromy 6asucy. MaTpuiia KOMIO3UIIMU U CyMMBI JIMHEHHBIX ONIEpaTOpOB.
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Ilpumepnblii nepeyenr BompocoB mo Pasgeny 1. gisi noAroToBKH K
rocy1apcTBeHHOMY 3K3aMeHY:

1. Kommiexkchble umcnma. Anrebpandeckas M TPUTOHOMETPHYECKAs] ¢bopma
KOMIIIEKCHOTO YHC/Ia. YMHOKEHHEe KOMIUIEKCHBIX YHCel B TPUTOHOMETPHYECKOI
(popme. Dopmyna Myaspa.

2. Matpuupl U onepanuu Haj HuUMHA. Bumsl matpui. O6GpaTHas MaTpHulla,
KPUTEPH CYIIECTBOBAHUS U METObI €€ BLIUUCIIEHUSI.

3. Onpenenutenu, ux ocHoBHbIe cBoiictBa. Teopema Jlammaca. Pasnoxenue
ONpEACIUTES 110 3JIEMEHTaM CTPOKM (CTOJIONA).

4. Cuctems! nuneinbx ypaBHenuit. Teopema Kponekepa-Kaneanu. Metos:
["aycca u Kpamepa. CrucTtemp! onHOPOAHBIX IMHEHHBIX YpaBHEHMIL.

5. BekrtopHele mnpocTpaHcTBa. JIMHeHHas 3aBHCHMOCTb M HE3aBUCUMOCTE
BEKTOPOB. basuc, pasmepHocTh, KOOPAUHATEL BEKTOpa. MaTpHIia Iepexo/ia 0T OIHOTO
Oa3uca K gpyromy.

6. JluneliHoe oToOpaXkeHHe BEKTOPHBIX HPOCTPAHCTB, €ro Apo U obpa3.
Marpunua nuneiiHoro oneparopa. MaTpuua cCymMMbl u MIPOU3BEECHUS JTHHEHHBIX
omeparopos. Teopema 0 cymme panra u nedexra JIMHEHHOTO OmepaTopa.

Paszaen 2. YueGnasi AMCUMIINHA «AHAJIMTHYECKAS TEOMETPUS»

Tema 1. BexkTopsl

ITonsTue BekTopa B mpoctpanctse E°. JIuHelHO 3aBUCHMBIE W NHHEHHO
HE3aBUCHUMbIE CHCTEMbl BEKTOpPOB, Oasuchl u aduuHble penepsl. KoopamHaTs
BEKTOPOB ¥ TOYEK, CKANIPHOE, BEKTOPHOE U CMEIIAHHOE IIPOU3BE/IEHHUS BEKTOPOB.

Tema 2. Apdunnas reomerpus

YpaBHeHHUs NPAMBIX Ha ockoctd B2, npsMbIx u miockocTel B [IPOCTPAHCTBE
E’. Tlonsitue apdunnoro mpocrpascrsa A" apdunneie penepsl B A". k -mepHble
MJIOCKOCTH B A", CrIOCOOBI MX 3a/laHusl, B3aUMHOE PACTIONOMKEHHE IBYX IIOCKOCTEH!.
I'pynmsr apdunnbx npeobpasosaunuit miockoctu E? u npocrpanctsa E3, appunHas
reoMeTpusl.

Tema 3. EBknI0BbI IpocTpancTBa

IlonsiTe  eBKIMIOOBA TOdYeYHOro mpocTpaHcTBa K, OPTOIrOHAJILHOCTh
ninockocreit B E". Paccrosnue Mexay IABYMs MJIOCKOCTAMM. ['pYIIB JIBHYKeHMUIT
mnockocty E? n mpoctpancrsa E3, esknunosa reomerpus.

Tema 4. Kpusbie u NoBepXHOCTH BTOPOro nopsiaka

Ommncel,  rumep6onbl,  mapaGombl.  DIUIMIICOMIBL, rUepOOIOuIbI,
apabosioubl, UIMHAPSL U KOHYCHI BTOPOTO TOPSIKA B npoctpanctse E*. ®uryps
BTOPOTO TOpsiAKa B pocTtpaHcTBax A" u E".

Ilpumepublii nepeuens Bompocoe mo Pasmeny 2. s NOATOTOBKH K
rocyAapcTBEHHOMY SK3aMeHY:

1. Bekropel B mpoctpanctBe EP?, ckanspHoe, BeKTOpHOE M CMelIaHHOE
IIPOU3BEICHUS.

2. VYpaBHeHHs IpAMBIX Ha IUIOcKocTH E?, HmpsMBIX W mockocTeldf B
npoctpancTse E3,



3. Dmarne, runepboina, napabona, MX ypaBHEHHUS ¥ CBOMCTBA.

4. Kpusble BTOporo nopsijaka Ha niockocru EZ,

5. Ilonstue adduunoro mpocrpancrsa A", mpumepsl. Ilnockoctd B A", ux
YPaBHEHHUS ¥ B3aUMHOE PacIOJIOKEHHE.

6. Tloustue eBkmMaOBa TOYEYHOro mpoctpancTBa E". OpTOrOHANBHOCTH
miockoctedt B E". PaccTosinue oT TOYKM 10 JIOCKOCTH.

Paznen 3. YueGnas aucuunianna «MaTteMaTHYIeCKUH aHATHIY

Tema 1. MuoxecTBa 1 pyHKIHH

IloHsiTHe MHOXECTBa, OTHOINEHUS BKIIOYEHHS M PABEHCTBA MHOMKECTB,
onepanuu Hajl MHOXecTBaMHu. OTHOIIEHMs, OTHOLIEHUE 3KBUBaleHTHOCTH. OBlee
NoHsITHE (QyHKUMM, 06paskl M MPooGpasbl JIEMEHTOB M MHOXECTB. KOMMo3uus,
CIOpPBEKLHUS, UHBEKIMS, Oueknus, o6paTHas GyHKIMSI. MOLIHOCTh MHOYECTBA.

Tema 2. Yncna u nocjienoBare1bHOCTH

MHOXeCTBO BEILECTBEHHBIX YKCEN, €r0 BaXHEHIIMe MOAMHOKecTBa. TouHbIe
FPaHUIBI YUCIOBBIX MHOXECTB. Ollpenenenue mpeziena nocieoBarensHocTi. Ipemen
MOHOTOHHOH IOCJIE0BAaTEbHOCTH, uucio Ditnepa. Kpurepuii Komm cxommmocTu
TI0CJIeI0BATE/IBHOCTH. Pa3nu4Hble (OPMBI MOTHOTHI MHOXECTBA BEIECTBEHHBIX
uuces. HacTUUHbIe MPe/enbl 0CIeI0BATENLHOCTH, BEPXHM U HIYKHUIM TIpe/Ierbl.,

Tema 3. ®yuxkuuyu 0HOI NepeMeHHOM U pAAbI

Onpenenenne npenena GyHKUMM B Touke. [IsTh 3aMedaTenbHBIX [IPEAENOB.
Ormpenencaue HenpepbIBHOCTH (YHKIMM B TOUYKE M HA MHOXKecTBe. OCHOBHBIE
TEOPEeMBI 0 DYHKLMAX HETPEPBIBHEIX Ha oTpe3ke (Beitepurrpacca u bonbuano-Komwu).
Ilonsine  paBHOMepHO#i  HempepbiBHOCTH, Teopema Kaurtopa. Onpenenenue
NpoM3BOAHOM u  nuddepenunana GyHKUUM OZHOM IepeMeHoM, Tabiuia
MPOM3BOAHBIX. OCHOBHBIE TEOpeMBl O AU(PepeHIUPYEMBIX (BYHKIUSIX (Depma,
Jlarparka, Komwm). IMpasuna Jlonurans. ®opmyna Teiinopa ¢ ocratkamu Ileano u
Jlarpamxa. Hccnenopanve (GyHKIHM C [MOMOLIBIO IPOM3BOLHOM (3KCTpEMYyMBI,
MOHOTOHHOCTB, ~BBINYKIOCTE). IloHsATHe mepBOOGpasHOW U  HEONpeseNeHHOro
MHTerpana, Tabnuia uHrerpanos. Onpenenenue uurterpana Pumana. CyMmbr HapOy,
KPUTEPUH HMHTETPUPYEMOCTH, KJIACCHI WHTETPUPYEMBIX  (YHKI[HA. Dopmyna
Herorona-Jlelibnuma. Heco6cTBeHHbIE MHTErPATBI IEPBOTO U BTOpOTroO pona. [loustue
YHCIIOBOTO psifia. ABCOIOTHAS M yCIIOBHAS CXOAUMOCTb YHCIOBBIX PsoB. [Ipu3Haku
CXOAMMOCTH MOJIOXKUTENbHBIX psnoB ([Janambepa, Ko, Paabe, aycca). [Tpusnaxu
Hupuxne u Abens. Psg ®ypbe, yclIoBHUS CXOIUMOCTH psna @ypee (B TOuke H
paBHOMepHOH). CBoiicTBa CyMMBl (YHKLMOHAIBHOTO psifa  (HENpepbIBHOCTS,
JU(hepeHIupPyEeMOCTh, HHTETPUPYEMOCTS ).

Tema 4. ®yHKuMH MHOIMX NepeMEHHbIX

Honstue nuddepenuupyemoct dyHkuMil MHOrHX mHepeMeHHBIX. UYacTHble
TPOU3BOJHBIC, MPOU3BO/JHASA 110 HANPABIEHWIO, TPAJHEHT U €ro reOMeTpPUYecKHit
cMbic. Marpuna Slko6u. TeopeMmb! 0 HesiBHOM 1 06paTHOM (yHKIWH. ODKCTPEMYMBI
$yHkuMit MHOrEX TepeMeHHbIX. HeoGXomMMoe yCIOBHE, NOCTATOUHbIE YCIIOBUSI
CYILIECTBOBAHUSI IKCTPEMYMaA.

Tema S. KpaTnble, KpuBo/IMHEHHbIE H TOBEPXHOCTHDIE HHTErpaJibl



Onpenenenve  uHTerpana PumaHa Ha — eBKIMIOBBIX  IPOCTPAHCTBAX.
Orpenenenne KpUBOIMHEHHBIX HHTETPaoB 1-ro u 2-ro poxa. ®opmyna ['puna.

Ilpumepublii nepeyeHb BompocoB no Paszgeny 3. aias NoAroToBKH K
rocyaapcTBeHHOMY SK3aMeHY:

1. MHOXeCTBO BellleCTBEHHBIX 4ucelsl. BaxkHelinue mogMHoxkecTBa B R U UX
MomHOCTb. Teopema KanTopa 0 HeCUETHOCTH MHOXKECTBA BEIIIECTBEHHBIX UUCEL.

2. Yucnosele MHOXeCTBAa M MX rpaHuipl. Teopema JlenekuHpma o
CYLIECTBOBAHUM TOUHBIX IPAHUIL.

3. Ilpenen nocnenoBaTeNbHOCTH U €r0 CBOMCTBA (EAMHCTBEHHOCTD, ONEPALUU
HaJl I10CJIeIOBATEIFHOCTAMMU, IPEAENbHbIA Nepexos B HepaBeHcTBax). Teopema o
npejesie MOHOTOHHOM nocJieoBaTeabHOCTH. Yncno Diinepa.

4. Kpurepuii Komm cxoguMocT mnocienoBatenbHocTH. [IpenensHas Touxa
MHOXeCTBa B R, jemMMma bonbnano-BeiiepmTpacca o cyiiecTBOBaHMM IpeAENbHOM
TOUKH.

5. Teopema Kanropa o craruparolleicsi MOCIe0BaTENbHOCTH OTPE3KOB.
Jlemma Bopeansi-Jle6era o nokpbITHsIX 0TPe3Ka HHTEPBAJIAMH.

6. Ilpemen ¢ynxuuu B TOuKe M HENPEPBIBHOCTh. OCHOBHBIE TEOPEMBI O
HEeNpephIBHBIX ~ QyHKUMAX (aBe TeopeMbl bombuaHo-Koimw, [Be Teopembl
Beiiepmrpacca).

7. Tlpoussomnas u nuddepennupyemMocTs, mpasuia IupQepeHnupoBaHus.
[Tpou3BoiHasE KOMIIO3ULMHU, IPOU3BOAHAS OOPATHON (BYHKIIUM. '

8. Teopembr @epma, Pomns, Jlarpanska (0 KoHeYHbIX npupamenunx), Kommu
(06 oTHOLIEHUHU pUpPALIICHHH).

9. llpaBuna JlonuTaist pacKpbITUS HeONpPeaeJeHHOCTEN.

10. ®opmyia Telinopa ¢ ocrarkamu B popme ITearo u Jlarpanxa.

I1. Omnpepenenue unHrerpana Pumana st (yHKUMH OZHOM mHepeMeHHOIR.
Heobxoxumoe ycnosue unrerpupyemoctr. Cymmel Jap6y u ux cBoiicTsa, kputepuii
uHTErpupyemoctu. Kiaccol MHTErpupyeMbIX ()yHKIIWHA.

12. TupdepennupyeMocTs HHTErpana ¢ IEpPeMEHHBIM BEPXHUM IPEENOM.
CywecrBoBanue nepBooOpasHoii Anst HenpepbiBHOW QyHKuUuH, ¢dopMyaa
Hbiorona-Jleiibnuua. VHTerpupoBaHue 10 YacTsIM W 3aMeHa IIEPEMEHHBIX B
OTIpeJIENIEHHOM UHTEerpaje.

13. IloHsiTe YMCII0BOrO psifa, CXOMSIIUECS U pacXosiuuecs psasl. Kpurepuit
Ko cxoqumMocTd 4ucnoBkIX panoB. IIpu3Haki CXOAUMOCTH MOJIOKUTENBHBIX PSIIOB
(Kommu ¢ xopuem, [lanambepa, 'aycca).

14. AGcomoTHas M YCIOBHAs CXOOMMOCTh WYHCJIOBBIX psifoB. Ilpu3naxu
Hupuxie u Abes.

15.  @yHKIMOHaNBHBIE pAABI M MOCIENOBATENBHOCTH. PaBHOMepHas
cxoaumocTs. Kpurepuit Ko pasnomepHoit cxonumocti. [pusnaku Beifepmrpaccea,
A6ens u [lupuxie uist paBHOMEPHOM CXOIUMOCTH.

16. MHTerpanbHble NpeCTaBIeHHs] YaCTUYHBIX CYMM TPMIOHOMETPHYECKOTO
psna @Dypse. Jlemma Pumana-JleGera. [Ipunmmn noxanuzanuu. YcCloBus
cxoaumMocT psasioB Pypre (B TOUKE U pABHOMEPHOA).



17. Tubdepenimppyemocts U 4YacTHpIE NPOM3BOAHBIE (YHKIIMM MHOTHX
MEePEeMEHHBIX, IPOU3BOJHAs II0 HaIpaBIeHUIO, TpaJveHT. [IpoM3BOAHBIE BBHICIINX
nopsiikos, Teopema IlIBapia o paBeHCTBe CMEILIaHHBIX TPOU3BOIHBIX.

18. JlokanpHble S5KCTpeMyMbl (GYHKLHMH OJHOM M MHOTMX IEPEMEHHBIX.
HeobOxouMble yCIIOBUS U I0OCTATOYHBIE YCIOBHS JIOKAIBHOIO 3KCTpeMyMa QYHKIIHH.

19. Teopembl ©0 HesBHOH U O0OpaTHOH (YHKLUHMSX, YCIOBUS UX
muddepeHnIEpyeMOCTH U GOPMYJIBI ISl IPOU3BOAHBIX.

20. Mepa Xopmana B R" M ee CBOWCTBAa: MOHOTOHHOCTb, aJAMTHBHOCTb,
cy0aiIuTUBHOCTb.

21. nrerpan Pumana B R" u ero cpoiictBa. CBeieH1e HHTETpaia K IOBTOPHOMY
(reopema ®y6uHM), 3aMeHA IEPEMEHHO B KpaTHOM HHTETpAJIE.

22. KpuBonuHelinble HHTETpaibl ¥ UX OCHOBHBIE cBoicTBa. ®opmyna ['puna.

Pazpen 4. YueOHas aucuuniauna «Teopusi BeposiTHOCTE

Tema 1. BeposiTHoCTh

OneMeHTapHOE COOBITHE, CiIydaliHoe coOBITHE, IMPOCTPAHCTBO 3JI€MEHTAPHBIX
cobnITHi. BeposTHOCTHOE MpoCcTpaHCTBO, BeposTHOCTh. Kiaccuyeckoe, koHEYHOe,
MUCKPETHOE,  IMEOMETPHUYECKOE  BEpPOSITHOCTHBIE  IMPOCTPAHCTBA. Y CIOBHAsd
BEPOSTHOCTh, HE3aBUCUMOCTh COOBITHI. Cxema bepHyuu.

Tema 2. Cnyuaiinble BeJIMYHUHBI U He3aBUCHMOCTh

Ciyuaiinple BeJIM4YMHBI U He3aBUCUMOCTh. CiiyvaiiHas BeqM4MHA, ee (DyHKIUSA
pactipesienenus. JluckperHsle M aGCONIOTHO HENpPEPBIBHBIE —paclpeesieHus,
IUIOTHOCTh ~ pacHpejieieHdsl  BepOsATHOCTeH.  PacmpeneneHue  BepOSTHOCTEH,
HE3aBUCUMOCTE CIIyYalHBIX BeIMYMH. MaremMaTuueckoe OXUIaHUE, IUCIIEPCHS,
KO3 GUIUCHT KOPPEISLIUH.

Tema 3. [loceoBaTENILHOCTH CJAYYAHHBIX BEJIHYHH

ITocnenoBatensHOCTH  ClyyalHBIX BeNWYWH. LleHTpanbHas mnpeensHas
TeopeMa, 3aKOH OOJIBIINX YHCell.

IIpumepHbiii nepedyeHb BompocoB no Pasgeny 4. aisi NOArOTOBKH K
rocyaapcTBeHHOMY 3K3aMeHY:

1. Axkcuomatvyeckoe  OIpe[eNieHHe  BEPOSTHOCTH.  BeposTHOCTHOE
npoctpadcTBo. CBoicTBa BEpOSTHOCTH. [IpuMepsI.

2. ®opmyJibl 0JIHOH BeposiTHOCTH U Baiieca. [lpumepnl npuMeHeHus dTUX
topmy.i.

3. Cxema He3aBucHMBIX McnbiTaHuit BepHyim. Teopems [Tyaccona u Myaspa
— Jlannaca.

4. Cnyuadinas BenuuuHa. [Ipumepsl. DyHKIuUsST pacrpejienenus ciaydaiiHoH
BenuuuHbl. CBOMCTBA.

5. MaremaTuueckoe OXKHJaHHE W JUCHEPCHS CJAYYaiHOH BeJHYHHBI.
®opmyJibl 1S OACYETA.

Pasgen S. Yueonas gucuuniauna «Auddepennuansupie ypaBHeHus»
Tema 1. OcHOBHbIE NOHATHSI
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O6bikHoBeHHbIE AU depeHIanbHble  ypaBHEHHs, II0Jle  HampaBleHMui,
peleHue, MHTErpalibHas Kpusas, 3agadya Koy,

Tema 2. YpaBuenus 1-ro nopsijaka

OGpikHOBeHHbIe AuddepeHIanpHble  ypaBHEHHs I[I€PBOr0  IMOpSAKa C
pasAensoNIMMHUCI  [epPEeMEHHbIMM, JIMHeHHble, PUKKaTH W B IIOJIHBIX
muddepenumanax.

Tema 3. Cucrembl U ypaBHEHMsI #—T'0 NOPSAAKA

OyHameHTallbHas cucrema pelueHui OJIHOPOJHBIX JINHEHWHEBIX
nuddepeHManbHEIX ypaBHEHUH ©-ro MOpsaka. MeToj Bapualdy MPOU3BOJIBHBIX
MOCTOSIHHBIX JJIl HEOAHOPOAHBIX JNUMHEHHbIX AuddepeHIrnanbHbIX YpaBHEHUHA 1-TO
nopsizika.

Tema 4. OcoOble TOUKHU H YCTOHYMBOCTD

Ocobple TOYKM aBTOHOMHBIX CHCTEM: Yy3ell, cemio, (oKyc, LEHTp.
YcroiunBocTs pewenuii no Jlsnynosy, byrkuuu JIsmyHosa.

IIpumepHblii nepedeHb BompocoB mno Pasgeny 5. ajsi moAroToBkH K
rocyJapcTBeHHOMY 3K3aMeHy:

1. Kpurepuii ypaBHeHus B noJHbIX AuddepeHuuanax.

2. ba3uc mnpocrpaHcTBa pelieHHd JauHelHoro auddepeHunasbLHOrO
YPaBHEHHUsI N—T0 NOpsiaKa.

3. Teopema cyliecTBOBaHUSI U €QMHCTBEHHOCTH pelleHus 3amayn Ko ams
cucreM Au(ddepeHIranbHbIX YpaBHEHUH.

4. JluneiiHple ogHOpOAHBEIE AU(QepeHIUanbHble ypaBHEHHs 2-TO IOPSKa.
KonebaTenbHblii XapakTep pelieHui.

5. JIunelHbIe ypaBHEHHS B YaCTHBIX IIPOM3BOJHBIX NEPBOI0 MOpPsaKa. 3anaya
Komu. Cxema eé perenus.

6. Jlunelinble OJHOPOAHBIE CHCTEMBI C ITOCTOSHHBIMU KO3 (MUIIMEHTAMH.
Meropn Ditnepa.

7. Ocobble TOUKY aBTOHOMHBIX CUCTEM: y3ell, Ce/iiio, hOKyc, LEHTP.

8. IlonaTHe yCcTOMUUBOCTHU pelleHuH JuddepeHIManTbHbIX ypaBHEeHHHA. MeTon
¢bynxuuit JIsnyHosa.

Paszgen 6. YueOnas q1ucuun/uHa «Y paBHeHHs] MaTeMATHYECKOH U3UKH»

Tema 1. Beegenune B ypapHeHUs] MaTeMaTH4YecKOil (U3HKU

OcHoBHBle omnpeneneHuss IU(P(EpPEHIMATBHEIX YPaBHEHUM C YacTHHIMU
npousBoaHbiMU. Knaccudukanus nubdepeHunanbHbIX ypaBHEHHH € YaCTHBIMU
IIPOXU3BOAHBIMU BTOPOTO MOPSAKA.

Tema 2. 'unepGosinyeckne ypaBHeHHs

Pemenne 3amauu Komu 118 ogHOpOZHOTO ypaBHEHMs KOJeOaHUM CTPYHEI
METOIO0M xapakTepucTuk. @opmyna Jlanambepa.

Tema 3. IlapaGoinyeckue ypaBHeHusi

[TpyHUMI MMHMMyMa M MakCUMyMa Uil ypaBHEHMS TEILIOMPOBOJHOCTH.
EnuncTBeHHOCTS perienus 3afa4u Koy [uist ypaBHEHuUs TEIIONPOBOJHOCTH.

Tema 4. daaunTuyeckne ypaBHeHuUs
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OcHOBHBIE ~ KpaeBble 3aJaud i ypaBHeHus Ilyaccona. CBoiicTsa
rapMOHUYECKUX (PYHKIIHH.

ITpumepubiii nepedens BompocoB mno Pasgeny 6. A NMOArOTOBKH K
rocy1apcTBEHHOMY 3K3aMeHy:

l. Knaccudukanus guddepeHunanbHbIX  ypaBHEHUH C  YaCTHBIMH
IPOM3BOAHBIMU BTOPOTO TIOPSIIKA.

2. Pewenue 3amauu Komm aasi oaHOpOAHOro ypaBHeHMsi KoJieGaHmii
cTpyHel. ®opmyaia lanambepa.

3. IIpuHUMO MMHMMYMA H MAKCHMYMa /1JI51 y PABHEHHSsl TeNJIONPOBOAHOCTH.

4. TeopeMa eNMHCTBEHHOCTH peLIeHWs 3anauM Komm IS ypaBHeHHs
TEIIOIPOBOJHOCTH.

5. OcHoBHBIE KpaeBble 3a/ja4u [isl ypaBHeHus [lyaccona.

6. CBolicTBa rapMOHUYECKHUX (DYHKIUH.

Pa3spen 7. Yuebnasa qucumuninna «ducieHHbIE METONbI»

Tema 1. Ilpubankenne GyHKUHi U YHCIEHHOE HHTErPUPOBAHHE

Meronsr  npubmukenus  (yHkumit,. MHTeprnonsius M anmpoKCHMAaLs.
[Tpubnmxennoe BeIYKUCIEHHE HHTETPAJIOB.

Tema 2. Cucrembl auHeiinbIX anreGpanyeckux ypaBHeHHii u npobGJema
coOCTBEeHHBIX 3HAYEHHI

[IpsMble M WTEpalMOHHbIE METOABI DEIIECHHS CHCTEM  JIHHEHHBIX
anreOpanyecKuxX ypaBHEHUH. YCIOBHE CXOOUMOCTU U ONTHMABbHOE 3HAUYEHHE
UTEPAIMOHHOIO TlapaMeTpa B METOJE INPOCThIX HTepaluit. Meromsl peleHus
npobJieMbl COOCTBEHHBIX 3HAYCHH.

Tema 3. CucremMbl HeJIHHEHHBIX YPaBHEHMI

MeToz npocTo#t urepaluy s YUCISHHOTO PELeH s HETMHEHHBIX YpaBHEeHHUI,
ycnosue cxonuMocTd. Meton HeioToHa Juis pelleHus] HEJIMHEMHBIX ypaBHEHHH u
CHCTeM  (JIOKalbHas ~CXONMMOCTh, KBaJpaTHYHAas CKOPOCTh  CXOMMMOCTH).
Mopudukanuu metoga HerotoHa.

Tema 4. Yncsennnie MeToAbl petieHns AuddepeHnaTbHbIX 32124,

Meronsr Oiinepa u Pynre-Kyrtel must pemenus 3amaum Kowru. SIBHBIE U
HEsBHBIC MHOI'OLLIArOBBIE YMCIEHHBIE METO/IBI, METOAbI Anamca. YucneHHbIe MEeTOIbI
pemenus 3agaun Ko s xectkux cucrem OJ1Y.

Tema 5. PazHocTHbIE CXeMbl

OCHOBHBIE MOHATHSI TEOPUM PA3HOCTHBIX cXeM (CeTOuHBIM 1maGIIoH,
annpoKCUMAaLUs, yCTOHYUBOCTD, CXOAMMOCTh). Pa3HOCTHbIE CXeMBI /1 YpaBHEHUH B
HaCTHBIX NPOU3BOAHBIX. KaHOHUYECKUH BUJI M yCJIOBHE CXOAMMOCTH JIBYXCIIOMHBIX
Pa3HOCTHBIX cxeM. CBsI3b allPOKCUMAIINH, YCTOMUMBOCTH U CXOIUMOCTH.

Ilpumepublii nepedyenb Bonpocos mno Pasgenay 7. Ajsi MOATOTOBKH K
rocy1apcTBeHHOMY 3K3aMeHy:

1. Meton npocToi uTepanuy Ui pelueHus: HeJMHeWHbIX ypaBHenuit f(x)=0.
Teopema 0 cxoquMOCTH MeTOAA NPOCTOI HTEPALIHH.
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2. Meron KOHEYHBIX pasHOCTeH st JudQepeHUManbHBIX YpaBHEHUM B
YaCTHBIX IIPOM3BOJAHBIX (CETOYHBIM IAGJIOH, aNNpOKCHMMALWs, YCTOWYHBOCTS,
CXOMMOCTB ).

3. MeTox IpOCThIX UTepaLUii IS PEIeHHs CHCTEM JIMHEHHBIX anrebpandecKux
YpaBHEHHH. VYCIOBME CXOAMMOCTM M ONTHMAbHOE 3HAYEHHME HTEPAIHOHHOTO
napamMeTpa.

4. Meroz Hptotona 1 ero MoguduKaluu s pelieHyst HeMMHEHHbIX ypaBHEHHiA
1 cucreM. JIOKanbHOCTh U KBafpaTU4HAasi CKOPOCTh CXOAMMOCTH MeToza HeroToua.

5. Metongel Pynre-KyTTel [uisi umcrneHHoro pemeHus 3amaud Kommwm s
OOBIKHOBEHHBIX AU GepeHIUATBHBIX YPaBHEHUH.

6. MeToznpl YMCIEHHOTO pelleHus 3agadd KOIIM OIS JKECTKHUX CHCTEM
0OBIKHOBEHHBIX AU (hepeHInaIbHBIX YyPaBHEHUH.

Pasnen 8. Yuebnas qucunniuna «Teopernueckass MexaHUKA»

Tema 1. KunemaTuka TouKkH

OcHOBHBIE TNOHATHSI KMHeMATHKH. CKOPOCTh TOYKM M YCKOPEHHE TOYUKH.
PaBHOMepHOe 1 paBHONIEpeMeHHOE ABIKeHKe. KrHeMaTika TOYKM B KPMBOJIHHENHBIX
KOOpJIMHATAX.

Tema 2. KunemaTuka TBepAOro Teaa

Omnpenenenve ¥ CBOMCTBA IOCTYNATENBHOrO MIBMIXKEHHs TBEPAOIO Tela.
Bpaiuenue TBepOro Tena BOKpYr HENOJBI)KHOM OCH. YTJIOBas CKOPOCTb M YIIIOBOE
yckopeHue. PaBHOMepHOe M paBHONEpeMeHHoe BpailieHHe. Ilnocko-napannensHoe
ABWXEHHE Tena. JIBIKEHHe TBEPIOro Tejaa OKONO HENOABIKHOM Touku. Teopema
Hanambepa-Oiinepa. Ckopoctd M ycKopeHust Todek Tena. Teopema Pupaibca.
Kunemaruueckue ypapHeHus Oiinepa. J[BrkeHHe CBOGOJHOIO TBEPHOrO Tela.
Teopema Illans. Cnoxnoe npmxenue Toukd. CIIOXKHOe JBMXKEHHE TBEPIOTO Tela.
Crnoxxenne MrHOBeHHBIX BpalleHud. O6uit cinyyai. Bunt. LleHTpanbHasi BUHTOBAS
OCb.

Tema 3. Ilunamuka Toukn

3akoHbl M 3amayd  guHaMukd. OOIIMe TeopeMbl AWHAMHUKA TOYKH.
IIpsiMonuHelinoe ABKeHIEe TOUKH. [IpsiMonuHeiinbie konebanus Touku. CBOGOAHBIE,
3aTyXarollue, BEIHY K AECHHBIE Kone6anus. J[BiKeHne TOYKHY B MOJIE [IEHTPATBHBIX CHIL.
Oopmynsl bums. 3anava Hetorona. Ypasuenue Kennepa. MckyccTBeHHEIE CITYTHHKH
3emiu. JIBreHre HeCBOOOAHON MaTepuanbHOM TOUKH. MaTeMaTuueckuii MasTHUK.
bpaxucroxpona. Chepuieckuit MasTHUK. OTHOCHTENBHOE JABWKEHKUE MAaTEPUAILHOMN
T04YKU. OTHOCHTENBHBIH MOKOH U IBMXKEHUE BOIU3M MOBEPXHOCTH 3eMid. MasTHUK
Dyxo.

Tema 4. /Inunamuka cucremMsl

OCHOBHBIE TIOHSTHS ¥ OCHOBHBIE JMHAMHYECKHE BeluuuHbl. OBIIMe TeopeMbl
JMHAMMKY CHCTeMBI. J[MHaMHUKa Tes mepeMeHHON Macchl. YpaBHeHue Melepckoro.
3agauu L{uonxoBckoro.

Tema 5. /lunamuka TBepaoro reJa

['eomerpust macc. TeH3op MHepLUUM, SJUIMICOMJ MHEpUMM. BpaleHue Tena
BOKpYT' HEINOJBMXKHOM ocHu. [laBnenue Ha ock. Dusnueckuit MasTHHK. llmockoe
ABMOKCHUE TBEpJAOro Teja. JIBrykeHWe Teja OKOJO HENOABMIKHOM TOUKH.
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JluHamudeckne ypasHenus Dinepa. J[BimkeHue TSOKEIOro TBeporo Tena. IIpobiema
ueTBepToro uHrerpana. Ciydau Dinepa, Jlarpamxka, Kosanesckoil. DnementapHas
Teopus rupockona. Teopust ynapa. Ymap mo Telly, BpallaroLIEMycsi BOKPYT
HEeToJIBM)KHOM ocu. LlenTp ynapa.

Tema 6. AHaIUTHYECKAS] MEXAHUKA

lpusiun  BO3MOXHBIX — HepeMeineHni. [lpunnun  Jlamambepa. OGuiee
YPaBHEHHE IMHAMUKK. YpaBHenus Jlarpanxka nepsoro poxa. Ypasuenus Jlarpanxa
BTOporo poja. Kanonuueckue ypaBHenuss ['amunproHa. Mainbsle Kojebanus
MEXaHWYECKMX CHUCTEM. YCTOMYMBOCTh paBHOBecHs. Teopema Jlexen-Jlupuxie.
YpaBHEHHs ABUKEHHUS] HETOJIOHOMHBIX CHCTeM. YpaBHeHus Amnmens. BapuanuosHsie
npuHLunet. [Ipunnun ["amunsrona, npunnun ["aycca.

IlpumepHblii nepeyens BompocoB mo Pasgeny 8. 4415 MOATOTOBKH K
rocyaapcTBeHHOMY 3K3aMeHY:

1. IlpuBenenre MPOU3BONBHON CHCTEMBI CHII K MpOCTeiieMy BHIy. YCIOBHS
pPaBHOBECHS TPOU3BOJIBHOM CUCTEMBI CHIL

2. BpameHue TBeporo Tejia BOKPYT HEeMOABHIKHOI OcH. YTI/10Basi CKOPOCTD
H yriioBoe yckopenue. PaBHomMepHoe U paBHONepeMeHHOe BpallieHue.

3. IlnockomapajsienbHoe [BHXKeHHe TBepaoro Ttena. Omnpegeienue
CKOpOCTeH H YCKOpeHMil TOYeK Tea.

4. JIBr>KeHHE TBEPIOTO Tejla BOKPYT OJHOM HEMOABMIKHON TOYKH. Cxopoctu u
YCKOPEHUSI TOYEK TeJIa.

5. Cnoxnoe asmxenue ToukH. Teopembr 0 ciokenuum ckopocreil u
YCKOpeHHId.

6. O0mue TeopeMbl AUHAMHKH TOYKH.

7. IlpsaiMonnHeiiHbIe KoJe6aHus MATepUAIbHOH TOYKH.

8. /IBu:KeHHE TOUKH B NoJIe HEHTPAJbHBIX cul. Popmyibi Bune. [{Buxenune
nJaHer.

9. 3aKOH BCEMHPHOI'O TATOTEHMS.

10. 3amaua HetoToHa. MckyccTBeHHBIE CITyTHUKH 3eMITH.

11. JIBu:xkeHue HecBOOOAHOI MaTepuaJbHOM  ToukH. Ilnockuii
MaTeMaTH4YeCKHH MasiTHHUK.

12. JluHamMuKa OTHOCHTEJbHOIO [IBHJKEHUS] MATEPHAIBHONH TOYKH.
OTHocHTeNbHBIH NOKOH M OTHOCHTENbHOE ABH)KeHHE BGJIM3M NOBEPXHOCTH
3emin.

13. O61ue TeopeMbl JUHAMHKH CHCTEMBbI.

14. lnnaMuka TOYKH nepemMeHHOM Macchbl. Y paBHenue Memepekoro.

15. 3apaua IlmonkoBekoro.

16. ITpuHIMIT BO3MOIXKHBIX TIepeMeleH . Y paBHeH e Hanam6epa-Jlarpamxa.

17. Ypasuenue Jlarpamxka 2-oro poza.

18. KaHoHHYecKHUe ypaBHEHUS IBUXKEHUS CUCTEMBI.

19. YeroitunBocTs paBHOBeCHs MexaHHYeCKoH ciuctembl. Teopema Jlupuxite.

20. Bpaienue abCoOTHO TBEPOTO Tejia BOKPYT HENOABMXHON OCH. JaBnenue
Ha OCh.
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21. IBuxenune abCoMIOTHO TBEPAOrO TeJa, MMEIOIIEro oqHy HEeNOABHIKHYI0
TouKy. Kunemarnueckue ypasuenus Jiisiepa.

22. luHaMHYecKHe ypaBHeHus Dilepa.

23. O6uias MOCTaHOBKA 3a[a4M O JBUKEHHMH TSKETIOTO TBEPIOTO Teja OKOJIO
HEIOJIBM)KHOM TOYKH.

24. Tlepssle unrerpainsl. [Tpo6iema 4-ro uHrerpana.

25. DneMeHTapHas TEOPUs THPOCKOIA.

26. IIpunuun aycca.

27. Ilpuniun Octporpaackoro-I'amMunsroHa.

28. Teopus ymapa cUCTeMbl MaTepUaIbHBIX TOYEK.

29. [leficTBre ynapa Ha TeJlo, BPAILAOLIeecs BOKPYT HEMOABHYKHOMN OCH. Llentp

yAaapa.

Paszpen 9. Yuebnas aucuuninna «OCHOBbI MeXaHUKHU CILTOIIHBIX CPey

Tema 1. Kunematuka, Teopusi gedopmanmii

JlarpamxeBo 1 DiinepoBo onucaHus NBIKEHHS CIUIOMHON cpepl. BekTopHas u
TEH30pHas anrebpa u adanus. KoBapuaHTHBIE, KOHTPABAPMAHTHBIE TEH30PEL
KoBapuantHoe nuddepenunposanue. J[eKapToBEI M KPUBOJIUHEHHBIE CHCTEMBI
KoopnuHaT. ['mobanbHas u okanpHas apu(MeTH3alys IpocTpaHcTsa. MeTpudeckie
CBOMCTBA pAasMYHBIX MNPOCTpaHCTB. [edopmauus, TeHsopsl I'puna, AJbMancH,
pucropersi. OTHOCUTENBHOE IBHIKEHUE B IPOCTPAHCTBE - BPEMEHH.

Tema 2. OcHoBHbI€ 32aK0HBI 6aIaHCca B MexaHHKe CIJIOIIHOMN cpebl

Teopust HampsbKeHUH B CIUIOIIHBIX cpeiax. MHrerpanbHas ¢opMma 3aKOHOB
Oananca (MHTerpanbHas (opma 3aKOHOB GajaHca, KOJMYECTBO MACChl, KOJNMUECTBO
ABIDKEHHMS, MOMEHTa KonuvecTBa JBwxkeHus). Juddepeniuansuas popma 3aKkoHOB
Oanauca.

Tema 3. TepMoauHaMuKa CIVIOMIHBIX Cpejy

OcCHOBHBIE TOHATHS U OINpeeNeHus] (PEHOMEHOJIOTHYECKOM CTATUCTHYECKOM
TepMOoauMHaMUKH. IlepBblil 3akoH TepMomMHaMHKH. BTopod 3aKkoH, 3HTpOIUS,
TOXAeCcTBO ['mbb6ca. TepmoauHaMuueckue MOTEHITHANBI WU npuHuun OwH3arepa.
Omnpenenstoriye COOTHOIIEHHUS.

Tema 4. Heo6paTumoe aepopmMupoBanue CnIOMHOMN cpeabl

IIpoueccrl nedopmupoanms. CIOXKHOe U MPOCTOe HArpyxeHue. Penaxcaius,
MOJI3y4eCTh. YCoBHs IacTHYHOCTH Museca u Cen-Benana Tpecka. O61mas Teopus
macTUYHOCTH Miblommba. OCHOBBI JTIMHEHHON TEOpHM BA3KOympyrocTu. [ToHsitue
YCTOMYHBOCTU B MEXaHUKe CIUIONIHOHN cpefbl. Kpuruueckas cuna Ditnepa.

IIpumepublii nepeyens BompocoB no Pasgeny 9. 44si NOArOTOBKH K
rocyIapcTBEHHOMY 3K3aMeHYy:

1. JlarpanxeB u siinepos mogxoznst 8 MCC.

2. JlarpaHxeBbl U SHI€pOBbI KOOPAMHATEL.

3. Coxpanenue Macchl. Y paBHEHHUs! HEPA3PHIBHOCTH.

4. Teopema 00 W3MEHEHMM KOJUYECTBA IBYKEHHSA. YPaBHEHUS IBIIKECHUS.
YpaBHeHHUS paBHOBECHS.
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5. Ycnosus nnactuunoctd. Kpurepuu Tpecka u Muzeca.
6. [Ilpocrelimue MexaHMYeCKHe MOMENM  BS3KOYNPYroro IOBEICHMS.
O6061mennsle Mogenu. [lonsydecTs U penakcamys.

Paspmen 10. Yue6nas qucuuninsa «ConpoTuBiieHHe MATEPHAIOB U
OCHOBbBI CTPOUTENbHON MeXaHUKH»

Tema 1. PacTsiokenue, cxkaTHe H Kpy4YeHHe CTEPIKHSA

[IpononbHas cuna. Y CoBust IPOYHOCTH IIPH PacTsHKEHUHU. Pacuer npocTeiimx
IUJIOCKUX CTeP)XHEBBIX CHUCTeM. Hanpspkenus u gedopManuu m0Opu  IMIIOCKOM
HaIPSHKCHHOM COCTOsHMM. KpydeHue CTepiKHS KPYIJIOro [OTEPEYHOr0 CEyYeHUs.
KpyTsitmiit MOMEHT. YCIoBHS IPOYHOCTH U JKECTKOCTH NP KpydeHuw. Kpyuenue
OpycheB HEKPYIJIOTO CEYEHHS.

Tema 2. M3ru6 OGaaxu. IIpuHUMD BO3MOKHBLIX NepeMelleHHH s
BbIYMCJ/IEHHS NepeMeleHuil npu uirude 6ao0K

HopmanbHple ¥ KacarenbHble  HAampsDKEHHs.  YCIOBME  IPOYHOCTH.
HMurerpuposanue nudpepeHnunanbHoro ypaBHeH!s W30THYTOM ocu Ganku. ®opmyiia
Maxkcsenna-Mopa nns cinyyas usru6a. Beraucnenue nepemenienus B 061eM ciiydae
HarpyxeHusi Opyca. JHepreTHuecKue MeTO/Ibl ONpeielieH s iepemMelieHuii. Teopema
Kacrunuano. Murerpan Mopa. I1paBuiio Bepemaruna.

Tema 3. CTepaHeBble KOHCTPYKIIHH

CrepxxHeBble  KOHCTPYKLMH: (epMbl M paMbl. PacyeT CTaTHUeCKH
HEOIIPE/ICIUMBIX CHCTEM 110 MeTOAy cuil. KanoHnYeckue ypaBHEHHS METOMA CUIT TIPU
usrude 6anok u pam.

Tema 4. YceToi4YHBOCTb YIPYIHX CTEpPKHEH

OcHoBbI TeopuH KONEGAHMM YIPYTHX CHCTEM. Y CTOMYMBOCTH YIPYTHX
crepykHen. Kputuueckas cua.

Ilpumepnblii nepedyenn BompocoB mo Pasgeny 10. aa8 NOAroTOBKH K
rocyJapecTBeHHOMY K3aMeHY:

1. Pactsrenue u cxatue crepsxs. [IpononbHast cuita. Y ClIoBUs MPOYHOCTH TIPH
pPacTsHKEHUHU.

2. KpyueHue CTepxHs KPYIJIOro MOMEpeyHoro cedeHus. KpyTsmmit MOMeHT.
Y CoBHSI IPOYHOCTH U JKECTKOCTH TIPU KPYUEHUH.

3. Msru6 OGanku. HopmanbHble u KacaTelbHble HampsbKeHHs. YCIOBHE
MPOYHOCTH. '

4. Nurerpuposanue nuddepeHInanbHoro ypaBHEeH s H30THYTOH 0CH GanK.

5. DOHepreTudeckMe METOABl  ONpeAeNeHusl IlepeMerienuil. Teopema
Kactunuano. Murerpan Mopa. ITpaBuio Bepemaruna.

6. KaHoHMYeCKHE ypaBHEHUS METOA CHII TIPH H3rKOe 6alloK U paMm.

7. YCTOMYMBOCTS yNpyrux crepixHeit. Kpurnueckas cuna.

8. Ilmockoe HampspxkeHHoe coctostaue. OnpejieneHyne IMaBHBIX IUIOMAJ0K U
[JIaBHBIX HAlPSDKEHWH. 3aBUCUMOCTH MeXJy JUHEHHBbIMH jgedopManlusMu u
HOPMaJIbHBIMH HaIPSHKEHUSMHU IIPH IJIOCKOM HAIIPSHKEHHOM COCTOSHHUU.
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9. lpsimoii nonepeunblii u3ru6. Hopmanbubie HanpsoKkeHust IPH YHCTOM
u3rube. YcjioBue mnNpPoOYHOCTH mnpH H3rHGe. ®opmyaa Kypasckoro aas
onpene/ieHUs KacaTeJbHbIX HANPSAKEHUH NPU NONEpPeYHOM U3rube.

10. HoTennuanbuas 3Heprust ynpyro aegopMHpOBAHHOIO TeJa. Teopema
Knaiinepona. IIpumeneHue 5HepreTHMYeckoro Meroja aJsi onpeaeeHus
0000IEHHBIX MepeMeleH ii.

I'1. Tedopmauus kpyuenus. KacarenbHble HANPSHKEHUs TIPH KPYYEHUH Opyca
KpYTJIOro MONEPEYHOro CeYEHHsl. Y CIOBHE IPOYHOCTH TP KPYUEHHUH.

12. Tloreps ycToiuuBocTH nepsoro poaa. @opmyna Dinepa Ui KpUTHYECKOH
cunbl. @opmyia Slcurckoro. Kpurnueckue HanpshxeHust. [ H6KOCTh CTepsKHSI.

13. JluHamuueckue Harpy3Kd M JMHAMMYECKME HAIPSHKEHHUS. Y napusie
- HarpyskH. Jlunamnyeckue Ko3QGuIuenTs!. JIuHAMUIECKHE HATIPSDKEHHYSL.

Pazpen 11. Yuebnas aucunniuna «Teopust ynpyrocruy

Tema 1. AHAIN3 HANPSIIKEHHOTO COCTOSTHMS

Ilpenmer Teopum ympyroctu. O6nacTh NPHIIOKEHHU, IIEPCIIEKTUBHBIE
HanpapjeHus. Ilonstue criomHoONW cpenpl. [umoTesa CIUIOMIHOCTH, MOHSTHE O
HacTULE CPEeibl, €€ MIOTHOCTH, CKOpOoCcTH. MaccoBble cuibl. [T0BEpXHOCTHBIE CHIIBL
[Ipunuun nanpsoxkenus Koum. Bekrop HampsokeHus. HanpsxeHHoe cocTosiHue B
Touke. Teusop Hampsbkenui. CBf3p MeXIy TEH30pOM HATIPSHKCHHH W BEKTOPOM
HanpsbkeHus. PaBHoBecue cui u MoMeHTOB. CHMMETpHsi TEH30pa HaNpsHKEHHUH.
3aKoHsI Ipeobpa3oBanus HaNpsnKeHHit. [aBHble Hanpsokenus. MHBapHaHTbI TEH30pa
HanpsbkeHui. MakcumanbHOe 1 MUHUMAJIbHOE KacaTelbHOe Hampsikenue, Jlenatop
M LIaPOBOM TEH30p HAIPSIKEHHIH.

Tema 2. Jlepopmauuu

OliNepoBO M JIarpaH)KEBO OIMCAHUE JBUIKEHMSI. Panuyc-extop. Bekrop
nepemenenus. Ilepexon or nepemeHHbIX Jlarpamwxka K INepeMeHHbIM Jinepa u
obparHo. I'panguentsl nedopmaruu. ['pagueHTsl NepeMereHusl. Ten3zopbl KOHEUHBIX
nepopmauuit. Teopus Mmansix gepopmanuit. TeH30psl GeCKOHEYHO —MalbIX
neopmanuii. OTHOCUTENBHOE iepementenue. TeH30p IuHENHOrO nosopora. Bektop
MOBOpoTa.  ['eOMETpHYECKHi  CMBICT — TEH30pPOB  JIMHEHWHBIX  jehopMaLuii.
Kosppuuuenr mmunel. Muatepnperanys KOHEUHBIX nedopmanuii. CpoiicTpa
npeoOpaszoBaHuil TeH30poB Jedopmaimii. [naBHble pedopMarmm. MuBapuanTesl
nedopmanun. Kybuueckoe pacumpenue. 1llapoBoii Tensop u JeBrarop aedopmarmii.
YpaBHEHHS] COBMECTHOCTH ISl TUHEMHBIX nedopmariui.

Tema 3. JIuneiinas Teopusi ynpyrocru

3akon I'yka. O606mennsii 3akoH ['yka. @yHkims sHepruu nedopmaiuu.
Wsotponsele u anu30TpOIHbIE cpempl. CHMMeTpHs YHOPYruX cBOMCTB. M30oTpornHbie
Cpesipl. YIpyrue nocrostHuble. 3akoH I'yka uis u3oTpomnHoit cpexsl. IloctamoBka
CTaTUYCCKUX M IMHAMUYECKHX 3a/1a4 TEOPUH YIIPYTOCTH. Y paBHEHUS COBMECTHOCTH
bensrpamu-Muuenna. Ypasuenus Jlame. Teopema o cyneprosuuuy. EAMHCTBEHHOCTD
pemenuit. [Tpuniun Cen-Benana. Hexotopsie cBoiicTBa nepeMernenuii, nedopmariuii
u HampsbkeHud. Ilnockue 3amaum Teopum ympyroctu. Ilmockoe HampspKeHHOE
COCTOsSHHE M IIOCKas Aeopmanus. PyHKIus HanpsokeHUi Dpu. Perenue mockoi
3a/laui B NONMHOMaX. PellleHue MIIOCKOH 3ajauyM B TPUIOHOMETPHYECKHX pSIax.
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IInockas 3azjaua B mossipHbIX KoopauHaraX. OCHOBHbIE ypaBHeHUsl. CHMMETPHUUHOE
pacrpezie/ieHue HanpsHkeHUi. PacTskenne miacTuHbI ¢ oTBepeTreM (3agaua Kupina).
3anaya ®namana. Ympyrue BOJHBI B M30TpONHOM cpese. CucTema ypaBHEHMi
JIMHEHHOM TEOpMH yNPYrocTH B Ciydae aauabaTHYeCKUX MPOLEccOoB. BOHBI
pacmypeHusi ¥ BOJIHBI MCKaXeHMs. IIpofonpHble M MonepeyHble MIIOCKUE BOJIHEL
Bousnsl Penes.

IIpumepublii nepedens BompocoB mno Paspeny 11. Aasi MOAroTOBKH K
rocyapcTBeHHOMY 3K3aMeHy:

1. Tensops! HanpspKeHU# U AedopMaluii.

2. JKcrpemajibHble CBOMCTBA TVIABHBIX M KacaTeJlbHbIX HaNpPSIKeHHId.
HNuBapnaHThbl TeH30pa HANIPSIAKEH UM,

3. YpaBHeHnMsi paBHOBECHS YNIPYIroro Tejla B HaNpsisKeHHsX.

4. O6obwennpiii 3akon I'yka. 3akoH I'yka uisi M30TPOIHOrO MaTepuala.
Moayns ynpyroctu u ko3¢ dunuent [Tyaccona, ux CB3b ¢ MOCTOSIHHBIMHU JIMe.

5. VYpasuenus Jlame paBHOBecusi/ABH)KEHMSI YNPYroro Tejga B
nepemMeuieHusIX.

6. BoccTaHoB/IeHHe BeKTOpa mepeMelleHHii o 3aJaHHbIM KOMIIOHEHTaM
negopmanuii. Y paBHeHHs1 COBMECTHOCTH JedopMalHii.

7. IlocTaHoBKa 33124 TEOPHM YNPYTOCTH B KOMIIOHEHTAX NEpeMEIeHHH H
HaIpsHKEHUM.

8. CBOWHCTBO ympyroro paBHOBECHs H30TPOIHOTO Teja P OTCYTCTBHH
MacCOBBIX CHJI.

9. Ilnockue neopMUPOBAHHOE M HANPSHKEHHOE COCTOSHUS. MeTon dyHKImi
O#pH NPy pellIeHUuH TUIOCKHUX 3a/1a4 B Clly4ae OTCYTCTBHS 0OBEMHBIX CHIL.

10. "KpyuyeHue mNpuU3MaTHUECKHX CTEP)KHEN IIPOU3BOJIBHOIO ITOCTOSIHHOIO
TIOTIEPEYHOr0 CEeUeHHSI.

Pa3znen 12. YuebOnas aucuuniauia « MexaHUKA dKHAKOCTH M ra3a»

Tema 1. OcHOBHBIE NOHSITHSI H TEOPEMbI, HCNO/Ib3yeMble A5 OMHCAHHUS
JABHKEHMS KUAKUX M ra3000pa3HbIxX cpes

IIpenmer MeXaHUKHK XUAKOCTHU U ra3a. O6IacTy NPUIIOKEHUH, TepCIIeKTUBHBIE
HanpasneHus. JIpa moaxojia K ONUCAHUIO JBIMXKEHHS CIUIOLIHOM cpejbl. OCHOBHBIE
(GopMyIIBI B OTIEPATOPHI BEKTOPHOTO aHAIN3a. 3aKOH COXpaHEHMsI MacChl. YpaBHEHME
Hepa3pbIBHOCTH. TeHsop Hanpspkenuit. TeHzop ckopocreit jedopmanuii. 3akon Hasbe
— Crokca. ®opmyna I'enpmromsua. @opmyna Komm. YpaBHeHHS ABMOKeHHUS
CIIOIIHOM Cpelsl B HANpPSDKEHUSIX. YPaBHEHUS SHEPIUM JUIS CIUIOIIHON CpeJibl.
Mogenu >xuakoit cpensl. MuoeanpHas XUOKOCTH U COBEPIUEHHBIN Ta3. Bsskas
KUJIKOCTD ¥ ra3. 3aMKHYTBIE CUCTEMBI YPAaBHEHHI.

Tema 2. 'uapocraTuka

PaBHOBecue Hec)kuMaeMoi XUAKOCTH. PaBHOBecue B TIOJIE TOTEHIMANBHbIX
cuin. OTHOCHTeNBPHOE paBHOBECHE BPAILAIOILEHCS JKHUAKOCTH. bapomerpuueckas
dbopmyna. Cumsl, neifcTBylolMe Ha Tejna, HOMELIEHHBIE B IKUAKOCTb., 3aKOH
Apxumesna. YCTOHYHMBOCTh PaBHOBECHS HECKUMAEMOM JKHIKOCTH B IOJNE CHIIBI
TSOKECTH.
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Tema 3. Teuennst uaeaILHOIM HECIKMMAEMOH HKUIKOCTH

YpaBHenue Oinepa. I'paHuuHBIe YCIOBHs B 3a7auyaX ABMXKEHHUS WIEaibHON
KUAKOCTH. YpaBHeHHe ABWKeHUs B Gopme I'pomexa — Jlemba. IlepBrie unTErpansl
JBHXKCHUS MZealbHOM >xuakocTu. Murterpan bepHyiun M ero npumeHenue mpu
pewenun 3aga4. TpyOxa Iluto — Ilpanatis. JuHamu4eckoe ¥ T'MAPOCTATHUECKOE
napnenus. Murerpan Komwm — Jlarpamxa. TedyeHus wupeanbHOM >XUIKOCTH IIPH
Hamuuuu Oaporponuu. [Inockoe TeueHHe HEC)KUMAEMOW HACANBHON IKHIKOCTH.
OyHKIMST TOKAa M MNOTeHHMan ckopoct. KommiekcHsii moternman. IIpumepsl
KOMIUJIEKCHBIX TIOTEHLIMAJIOB M TEYEHUs] UMHU ONUChIBaeMble. Ilnockoe obTexanue
KpyroBoro LMIMHAPA HACAbHOW JKUAKOCTBIO 0€3 LUPKYISIUN U C HUPKYIALUEH.
@opmyna XKykosckoro. 3amaun J[lupuxne u Heiimana. JIpwxeHue Imapa B
GesrpaHnyHOM 06Beme xuaKocTH. O6TeKaHHe IPOU3BOIBHOTO KPBIIOBOTO IIPOMHIIS
uiaeanbHOM JKUAKOCThIO. OOTekaHHe J/Innca W IUIACTMHKU II0J YIJIOM aTaKH.
[Toctynar Yanneiruna — JXykoBckoro. I'MaBHBIA BEKTOp M TVIaBHBIH MOMEHT CHII
JlaBlIeHUS, IEHCTBYIOLIMX HA 06TekaeMbIi KOHTYp. Popmyiisl Biasuyca — Yaruisiruna.

Tema 4. BoinoBble 1 BUXpEBbIe ABHIKEHHS M/1€abHOM KHAKOCTH

BosiHOBBIE [BMOKEHMSI MOEanbHOM OJKUAKOCTH. Kiaccuukanus BOJTHOBBIX
nBwkeHu#. ['paBuranvoHHBIE BONHBL [IporpeccuBHBIE M CTOSUME  BOJIHBL
I"paBUTalMOHHbIE BOJIHBI B OrpaHUYEHHOM 00beMe. [ paBuTalinoHHbIE BOIHBI B Cpeiax
C IOBEPXHOCTHIO pasziena. JlucrepcHOHHBIE COOTHOLIEHHs. BUXpeBble IBHKEHUS
uieanbHod xuakoctu. Teopema Crokca. VpaBHeHHs [BUKEHHS C  Y4eTOM
3aBuxpeHHocTed. Teopembr Tommcona u Jlarpamxa O BO3MOXHOCTH BHXPEBBIX
ABOKEeHUH. [IBe TeopeMsl I enbMrobIia.

Tema 5. Teuenus BA3KOH HeCKMMAEMOM JKMKOCTH

Mopenb Bsi3koH JxumKocTH M rasza. YpaBHenusi Haspe-Crokca. I'paHuuHBIE
YCIOBHS B 3ajayax IBMXKEHUS BA3KOU >XUAKOCTH. [TomoOue TeueHuM upeanbHOU U
BSI3KO# sxuaKocTedt. Kpurepuu nonobus u ux ¢pusnueckuit cmpici. Ypapaenus Hasbe-
Croxkca 6e3pasmepHom Buzie. Tounbie pernenus ypaBaenuit HaBbe-Croxca. CiioucTtsie
YCTaHOBHUBILIHMECSI M HECTalMOHapHble TeueHus. Teuenus [lyaseinis Mexmy
napajuyleibHBIMM CTeHKaMu U B TpyOe. Teuenue Kystra. TeueHue mojn neifictBuem
CUIBI TSDKeCTH. TedeHWs 10 UMIMHAPUYECKON INOBepXHOCTH. TeueHue Mexy
BpalarolmuMucs nuiauHapaMu. OCHOBBI TeOpUM NOrpaHuuHoro cios. Cucrema
IIpaupris. 3anaua bnasuyca u ee pemenue. Meron Tendepa. OTpsIB HOMPaHUYHOTO
ciosi U obpaszoBanue Buxpeil. MeuleHHOE ABMKEHHE CEphl B BS3KOIl YKUIKOCTH.
®opmyina Crokca. OnpesesieHue CHIIbl CONPOTUBIIEHHS IIPU ABHKEHHH Tela B BSI3KOM
)KUKOCTH.

Tema 6. OcHoBbl TeEOpHM THAPOAMHAMUYECKOH YCTOHYHMBOCTH M
TYpOY/JIeHTHOCTH TeYeHHU i

JlamuHapuble u TypOyneHTHple TedeHus. OCHOBHBIE MOHATHS TEOPHH
THAPOJAMHAMUYECKO ycTouuBocTH. OnbIT Pefinonbaca. MeTon Mansix KoneGauuii.
YpaBueuuss Penes u Oppa-3ommepdensua. 3amada Ha COOCTBEHHblE 3HAYECHHS.
YCTOMYMBOCTD TEYEHHMs C TOBEPXHOCTBIO paszena. OCHOBHbIE MOHATHS TEOPHH
TypOyneHTHOCTH. OCpe/lHEHHOE WM  IyJNBCALMOHHOE JBWXKEGHHS. Y paBHEHHs
Peitnonbaca. ['unoresa byccunecka.

Tema 7. Moaean cxkumaemoii cpeanl. OCHOBBI TePMOAUHAMHKH
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IIpunoxxennst B razoBod auHamuke. Mogenb cxumaeMoit cpenbl. OCHOBBI
TepMOAMHAMUKU. [lepBoe Hayano TepMOAMHAMUKH. YpaBHEeHHME IIPUTOKA Teruia.
CoBepuennbii ras. @opmyna Maiiepa. Ajuabara Ilyaccona. Iluxn KapHo. Bropoe
Ha4ajo TePMOAMHAMUKK. DHTPONHUS. DHTPOIUsI COBEPIIEHHOTO rasa.

Tema 8. OnHomepHbIe ycTaHOBMBILHECS! TeUEHHs rasa

Wurerpan bepnymnu mns apuabGaTHdecKux TedeHMH COBEPIIEHHOTO rasa.
IlapameTpst TopMOKeHus. MakcumanbsHas ckopocTs. CKopocTh 3ByKa. KpuTudeckas
ckopoctb. Hucno Maxa. Mcreuenue rasa u3 cocyna. ®opmyna Cen-Benana-BenTiens.
Csi3b NaBJeHHus, IIIOTHOCTH U TEMIIEPATYPHI C ApaMETPAMH TOPMOXKEHHS U YHCIIOM
Maxa. Harpesanue Ten B notoxe. BiusiHue cxumaemoctu Ha GpopMy TpyGOK TOKa.
IIpoctoe comno. Teuenue raza B npocrom corute. Comno Jlapais. PacueTHsle peskuMBl
MCTeYeHUs rasa u3 corua Jlasans.

Tema 9. OnnomepHbIe HeCTALMOHAPHBIE TeYeHHS ra3a

Teopust  3Byka. BonHoBoe  ypaBHeHue. IIporpeccuBHBIE  BOJHBL
PacnpoctpaneHue Bosmymienu# ot ABMKyIerocss uerouduka. Dddext Jlormiepa.
Konyc u yrom Maxa. OngHOMepHbE HECTAlMOHApHBIE TEYEHHs raza W HX
XapakrepucTuky. MuBapuantsl Pumana. IlpocTsie BosiHBL. MeTos XapaKTepUCTHK.
3amaua Komu. Mcredenue rasa B Bakyym.

Tema 10. Teuenus ¢ ynapHbIMH BOJIHAMHU

YcioBUsl Ha TOBEPXHOCTH CHIBHBIX pa3pblBOB B IPOM3BOJBHOI CHCTEMe
orcuera. TaHreHumaneubll paspeiB. CKauku yIUIOTHEHUS M Pa3psKEHU.
IToBepxHOCTH pa3pbiBa BHYTPH HJCalbHBIX COKUMAaeMbIX cpel. Anuabara I'torouuo.
CxopocTh yacTuIl cpeibl 10 ¥ MOC/Ie CKadKa B CHCTEME KOOPAMHAT, JBIIKYILENCS C
ynapHoii BonHOH. Teopema Ilemnena. Cnabbie ynapHble BosHbL CHIIBHBIE yAapHEIE
BOJIHBI. YJapHble BOJHBl B COBEepIICHHOM rase. Apnuabara [Froromuo juis
COBEpIICHHOTO0 rasa. 3ajia4ya o MopLIHe, BABUraeMoM B ra3. [IpumeneHue 7 -reopeMbl
PH PELIeHUH 3a1a4 MEXaHUKH. 3a/laua O CUIIBHOM B3PBIBE U €€ PEILEHHUE.

Tema 11. /IByMmepHOe cTaHOHAPHOE JBHIKEHHE ra3a

Mozenb  ByMEPHOTO CTalMOHAPHOTO [ABIKEHHMs rasza. @OyHKIHS TOKA.
YpaBHeHUs. [IBWKEHHs B €CTECTBEHHOM crcreMe Koopauuat. Teopema Kpokko o
BUXpSAX. VYpaBHEHHME i [OTEHIMana CKOPOCTH. YpaBHeHue YaribiruHa B
MepeMEeHHbIX Trojorpada. Meron YamneirmHa B 3ajjauye O TIa30BBIX CTPYAX.
TpancsBykoBble TeueHus. YpaBHeHus Oiinepa —TpUKOMH. YpaBHeHuss s
MOTEHIMaNa B  (U3MYECKMX IEPeMEeHHBIX JUIi TPAHC3BYKOBBIX  TEYEHWIA.
Caepx3BykoBoe TeueHue raza. OcoGeHHOCTH CBEPX3BYKOBOTO 0GTEKAHMS Tell.

IIpumepubiii nepeyenbr BompocoB no Pasgeny 12. aasi MOATOTOBKH K
rocy1apcTBEHHOMY HK3aMeHY:

1. Mopenn upeanbHoii skuakocTn. VHTerpanbl ypaBHEeHHMil ABHIKEHHS
HAea/IbHOMH KHAKOCTH.

2. Ilnockoe obTexanue KPyroBoro UIKUH/PA ITIOTOKOM HUACATBHOM WKUIKOCTH.

3. I'paBUTaLlMOHHBIE BOJIHBI B U/I€aILHON KUIKOCTH.

4. Mogens Bsaskoii xuakoctu. YpaBHenue Hasbe-Crokca. 'paHudHbIe YCIIOBHSL.

5. Cnoucreie Teuenusi. Teuenus Ilyaseitna m Kystra. Teuenue mnop
AeHCTBHEM CHJIbI TSKECTH.
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6. OcHOBBI Teopuu mMOrpaHu4HOro cjosi. Ypapuenus Ipanaras. 3anaua
bnazuyca.

7. Onpit Petinonpaca. [ToHATHS 06 yCTORYMBOCTH TeUeHMs U TypOYIEHTHOCTH.

8. Mopaenb uaealbHOro coBepuieHHOro rasa. 'panuunblie ycaoBusi.

9. OnHomepHbIe cTanHOHAPHBbIE Teuenus: ra3a. Uurerpan Bepuynan pis
aanabaTHYeCKHX TeYeHHH COBEpPLIEHHOr0 rasa.

10. Teuenwus raza B corute JlaBans u POCTOM COILIE.

11. Teopus 3Byka. BotHoBoe ypaBuenue.

12. OpHOMepHbIe HECTAIMOHAPHBIE TEYEHMS I'a3a U UX XapaKTEPHCTHKH.

13. IloBepXHOCTH pa3pbiBa BHYTPH HIEAJbHBIX CKUMAEMBIX Cpes.
Anua6ara I'roronuo.

14. 3anava o CHIIBHOM B3pEIBE B rase.

15. iIBymepHoOe cTallHOHAPHOE ABHIKEHUE ra3a. YpaBHenue Yanisiruua.

16. TpancsBykoBele TeueHus. YpaBHeHue Dinepa—Tpuxomu. OcobeHHOCTH
CBEPX3BYKOBOI'O 0OTEKaHUS Tell.

Pa3pnen 13. YueOunas qucuuninna «MatemMaTHyecKne MOAEIH MeXaHUKH
Ae(pOpMHPYEMOTo TBEPAOro Te/jla M OCHOBBI MEXaHHKH PaspyLueHHs»
Tema 1. OcHOBHBIE IPYNNbI MEXaHUYECKHUX XAPAKTEPHCTHK MATEPHAIOB,

OCHOBHbI€ THIIbI MEXaHUYECKOI0 NOBeJeHHsI MATEePHAJIOB

Knaccuukanys MexaHUUeCKUX XapaKTepUCTHK MaTepuanoB. OCHOBHBIE THITbI
MEXaHUYECKOI'o IOBECHHs MAaTEPUaoB (yNpPYrocTh, ION3Y4YeCTh, MIACTUYHOCTE).
CyTh OCHOBHBIX pasNu4YMi MEXIYy YNPYTMMH, IUIACTHYECKMMH, ¥ PEONOrHYecKUMHU
MOJENsIMU TOBeieHUs1 cpenpl. HeonnopomHocTe M aHuzoTponus. MaciuTabHbli
(haxTop sTHX cBoicTB. ITonHbIe AHarpaMMsl 1epOPMUPOBAHHUS U Pa3PyILIEHHUS.

Tema 2. XapakTepHCTHKH HanpsiKeHHO-1e(OPMHPOBAHHOIO COCTOSIHHS
nepopmupyemoro Tea. MaremMaTHuecKHe MOJEIH MEXaHHYECKOro MOBedeHHs!
neopMHupyeMbIX cpef

Monenu noseaenus cpenpl. CTpyKTypHbIE CXeMBI. YIIpyTasi MOJENb OBEIEHHUS
Cpelsl. YIIpyro-miacTHuecke MOJENHU MOBEAEHUS CPEebl. Y CI0BUS IUIACTUYHOCTH.
Bsisko-ynpyrue Mozienu nosesieHus cpezpl. [1o3ydecTs U peakcaiys, 3aBUCHMOCTb
MEXIY SApaMHU IOJ3Y4eCTH U peiakcauuu. JluHelHass HacleICTBEHHAs TEOpHs
[IOJI3yYECTH.

Tema 3. Mexauuko-maTeMaTH4ecKasi MOCTAHOBKA 3a]a4 B pamKax
Mo/ie/1eil MexaHUuKH Ae(opMHpyeMOro TBEpAOro Tea

IlonHast cucTeMa ypaBHEHMH NI ONMCAHMs COCTOSIHMSL Cpedbl B paMKax
mopenerd M/ITT. ®dusndeckue COOTHOLIEHHMS, OIPENESIOIIME [TOBEICHIE TBEPAOIo
fiepopMUpYeMOTo Tejla B paMKaxX pa3iddHbBIX MOJENEH moseneHus aeGopMUpyemMoil
Cpepbl.

Tema 4. ®ynaamenTaibHble pelIeHUs] TEOPHH YIIPYTOCTH

DyH/1aMeHTalIbHbIE PELIEHNS SIUTMIITUYECKUX ypaBHeHui. 3agada byccunecka.
®opmynsr ['epua. 3amaua Yepyrru. OOwwmit ciydaii JelcTBUS HArpy3ku Ha
MIOBEPXHOCTH TMOIYyIIPOCTpaHCTBa. 3anada Munanuna. Pemenne @namana. Peenne
MOJIE/IBHBIX 3a/la4 TEOPUHU YIPYTrOCTH Ha OCHOBE (DyHIaMEHTAIBHBIX PEIICHHHA.
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Tema 5. MaremaTuueckue MojeIu NOBeeHUsT TBEPAbIX AeOpMHUPYyEMbIX
Cpej ¢ peoJIorH4ecKUMH CBOMCTBAMM

[Tonsyuects u penakcanus. MaTemMaTHyecKue MOMIENIM DPEOJIOTMUECKHMX Tell.
CrpykTypHble — peosnoruueckue Mojenu. Paspyuienue  (MOBpeXJeHHE) MpH
nonsydyectd. Peonoruueckue ypaBHEHMs JIMHEHHOHM BsA3KOympyroctu. IIpumepsi
BUJIOB szep moysydecTd M penakcanmu. [Ipuniun Bonbreppa. ITonnas cucrema
YPaBHEHHMH MEXaHUKHU JIMHEHHO-HACIECTBEHHBIX CPE].

Tema 6. MaTemaTH4ecKkue MO/Ie/IH TEOPHH MJACTHYHOCTH

Mogenu TBep0-11J1aCTUUECKOT0 TOBeIeH s cpebl. [ itacTuaHOCTh MaTepranos
IPU PACTSHKEHUM M CXKATUM. YIPYromlacTUYeCKUe MOJENU IMOBeJIeHUs MaTepHaa.
Ycnosus mnactuaHocTH. [IpocToe u crnoxHoe Harpy)xeHus. [ MoTe3sl TEOPUU MaJIbIX
ynpyromnactudeckux — gedopmaruii.  IlocraHoBka  3amad4  TEOpUM  MabIX
ynpyromiacTu4eckux — gedopmaumii. Meron  ynpyrux — pemenuit.  Teopus
IIACTHYECKOro TeueHus. ITpumep mpeznensHoO noBepXHOCTU. CBA3b MEX/1y Teopuen
TEYEHHUs] U TEOpUEH MalbIX yIPYroIIaCTHUECKUX Ae(hopMarimii.

Tema 7. Unciiennble MeTOAbI pelieHHUs 32124 MeXaHUKH AeopMupyeMoro
TBEPAOro TeJjia

O630p  cOBpeMeHHBIX  INPUKIAJHBIX  CHUCTEM  ABTOMATU3UPOBAHHOIO
WHXXEHEPHOr0 aHanm3a Uil 1nepcoHanbHblx OBM. CpaBHHUTENbHBINH aHAIH3
IIPOrpaMMHBIX KOMIUIEKCOB /Il KOHEUHO-3JIEMEHTHOI'O aHaIM3a MEXaHUKH CHCTEM Ha
6aze IIOBM (mampumep, ansys, nastran, patran, dytran, ls-dyna, pro/engineer
(pro/mechanica), catia, cosmos works (cosmos/m), solidworks, microstation,
unigraphics, i-deas); mnakeToB KHHEMATHYECKOI0 M AUHAMUYECKOrO aHanmu3a
MeXaHu3MOB (Hanpumep, adams, visualnastran, ansys workbench, working model).

OcHOBHBIE TIOHATHUS U OIpPEHETICHUs] MeTOAa KOHEYHBIX JJIEMEHTOB,
OTpeJeIeHMe M CBOMCTBA MAaTpPHUL] XXECTKOCTH, YIPYTOCTH, (QYHKUUH (HOPMEL,
rpagueHToB. BapuauuonHas (opMynIMpoBKa MeETOJa KOHEYHBIX JJIEMEHTOB B
MeXaHUKe Ae(pOpPMHUPYEMOTo TBEPAOIO Tea.

IIpumepHbiii nepeyeHb BonpocoB mo Pasgeny 13. ansi moaroroBku K
rocyiapcTBeHHOMY 3K3aMeHY:

1. ®yHniamMeHTallbHbIE PEIIeHUs TEOPUH YIIPYTOCTH.

2. ITonm3ydects U penakcanusi. MaTeMaTU4eCKUe MOIETH PEOJIOTHUECKUX TEIL.

3. llpunuun BoabTepa pemeHus 3aa4 JIMHEHHON BA3KOYNPYTrOCTH.

4. 3amauM TeOpUM IUIACTUYHOCTH U  YIPYro-IUIACTHYHOCTH. Y CIOBHS
[UIACTUYHOCTH.

5. MaremaTuyeckue MoOJe/JH H MOCTAHOBKA 3a4a4 TEOPHH MAJIbIX
yupyromjiacTu4eckux aedopmauuii.

6. Teopus mnacTUYECKOro TEYCHHUSI.

7. OCHOBHBIE NIOHATHUS U ONpENENICHUS METOJa KOHEUHBIX JJIEMEHTOB,
OmpeJieleHie M CBOWCTBA MAaTpPHUI[ MKECTKOCTH, YNPYroCTH, (GYHKUUNA (OPMBI,
rpaguedHToB. OCHOBHOE YpaBHEHHE METOJla KOHEYHBIX 3JEMEHTOB B MEXaHUKE
nehopMHUpyeMOro TBEPAOTro Tea.

8. MaTtemaTHuyecKHe OCHOBBI METOa KOHEYHbIX 3JIEMEHTOB.
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MH®OPMAIIMOHHO-METOJNYECKAS YACTD
OcnoBuasi 1uTepatypa

1. I'myxoB, M. M. Aunre6pa: yueGuuk mis By30B / M. M. I'myxos, B. I
Enusapos, A. A. Heuaes. — 4-e us., crep. — Cankr-IletepGypr : Jlans, 2022. — 608 c.
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Jlaup, 2022. — 512 c. — Texcr: snextpounsiii / Jlans: 3JIEKTPOHHO-0MOINOTEYHAs
cucrema. — URL: https://e.lanbook.com/book/242861

7. bepeskuna, JI. JI. AHanuTHYeCKas T€OMETPHUS U JTHHEHHAS anrebpa: yueOHUK
/ JLJL. Bepe3kuna — Munck : PUBIILIL, 2022. — 412 c.

8. 3opu4, B. A. Maremaruueckuit aHanu3s : y4eGHux s CTYJIEHTOB BBICIINX
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