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IMMOACHUTEJIbHAS 3ATIMCKA

Ha rocymapcTBeHHOM 3K3aMeHe O MEXaHMKE M MATeMAaTHKE CTYIAEHT
JOJDKEH

3HATH:

— OCHOBOIIOJIaraioiie MOHATHA MEXaHUKH ¥ MATEMAaTUKU,

— (GOpMYITUPOBKH MaTeMaTHIECKUX JIEMM H TEOPEM;

— TO4YHEIE (POPMYIIMPOBKH 3aKOHOB M TEOPEM MEXAHMKH M MaTEMAaTHKH M MX
JI0Ka3aTeNbCTBO;

— peIleHMs KIAaCCHYECKHMX 3a/lad TEeOPETHYECKOM MeXaHHMKH M MEXaHHKU
CIUIOIIHEIX Cpef.

YMeThb:

— IIPHMEHATh TEOPUIO K pEIIeHHMIO 3aad MEXaHWKH M MaTeMaTHKH ¢
WUIOCTPHPOBATh CBOM 3HAHUSA IPOCTEIMH IIPAaKTHYECKHMH IpPHMEPaMH U3
00J1aCTH MEXaHUKH.

UneHsl 53K3aMEHAlMOHHOM KOMHCCHH MOTYT MpemjiaraTb CTYIeHTY B
Ka4eCTBE JOIOIHUTENBHEIX BOIIPOCOB pa3bop NPOCTEIX MPUMEPOB, ONpeAeeHU H
(G OpMYIIHPOBKH TEOPEM H3 IIPOTPAMMEL
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COJEP)KAHHUE YUYEFHOI'O MATEPHAAJIA

MEXAHWKA

PA3JEJI I. TeopeTHueckasi MEXaHHKA
Tema 1.1 KunemMaTrKa TOYKH
OcHOBHEIE MOHATHA KuHeMaTHKHA. CKOPOCTh TOYKHM M YCKODEHHE TOYKH.
PaBHOMEpHOE M paBHOIlepeMeHHOe JBMKeHHMe. KuHeMaTWka TO4KH B
KpUBOJMHEHHBIX KOOpAUHATAX.
Tema 1.2 KuaemaTHka TBEpAOro TeJIa
OmnpeneneHrie W CBONCTBa IOCTYNAaTEJIbHOIO MABMJKEHHS TBEPAOro Telia.
Bpamenue TBEpHOro Tela BOKPYT HENONBIDKHOM OCH. YTJIOBas CKOPOCTh H
YIIIOBOE yCKOpeHHe. PaBHOMepHOe M paBHOIEpeMeHHOe BpaiieHue. Iliocko-
mapajUleJbHOe ABIDKEHHE Tella. I eoMeTpu4ecKoe ¥ aHAIMTIHYECKOe UCCIIEI0BaHuE.
JIBiKeHHEe TBEPAOro Tella OKOJIO HemojBmkHOM Touku. Teopema Jlanambepa-
Ditnepa. Axcouasl. CKOpPOCTH M YCKOpeHHs Todek Tena. Teopema PuBainbca.
KuHeMaTHdecKue ypaBHeHHs Oiinepa. J[BmkeHHe CBOOOJHOroO TBEPAOrO Tela.
Teopema Hlans. CrnoxHoe aprwxeHue Toukd. Cl0XHOE ABMXEHHE TBEPIOrO Tela.
CrnoxXeHHe MIHOBEHHEIX BpameHumit. O6muii cmywait. Bunr. IlentpambHas
BHHTOBas OCk.
Tema 1.3 /IluHAMHAKA TOYKH
3akoHEl M 3amaud auHaMukd. OO6mme TeopeMBl AWHAMHUKHM TOYKH.
INpsMonuHeHHOe HBIKEHWE TOYKH. IIpsMonMHeHHBle KolleOaHHMs TOYKH.
CBoboaHEle, 3aTyXaromre, BEIHYXKACHHbIe Konebanud. [IBikeHHe TOYKH B IOJE
neHTpatbHex cwil. ®opmynsl Bums. 3agaga HeioToHa. YpasHenwe Kemiepa.
WCKyCCTBEHHEIE CIOyTHHKM 3eMnd. /[[BimkeHue HecBOOONHOH MaTepHAIbHOH
ToukH. MaTtemaTHdeckuii MaiATHHMK. bpaxucroxpona. Cdepudeckuii MasgTHHK.
OTHOCHUTENHHOE [BH)KEHHE MaTepHaIbHOW TO4Ykd. OTHOCHUTENBHBIM IIOKOW H
IBIDKEHHE BOIM3M OoBepXHOCTH 3emMid. MasTHUK DyKo.
Tema 1.4 {luHaMHKA CHCTEMbI
OCHOBHEIE TIOHATHS M OCHOBHBIE OUHAMHYEeCKHe Benuuuubel. OO0mue
TEOpEMBI JWHAMHMKH CHCTeMEI. J[MHam#Kka Tel IepeMEeHHOH MacChl. YpaBHEHHE
Memepckoro. 3agaqn [{uomkoBckoro.
Tema 1.5 ImaaMuxa TBEpAOIro TeJIa
I'eometpus macc. TeH3zop MHEpIUH, SIUTMIICOM] MHEpIMH. BpameHnune Tena
BOKpYT HeNOABMKHOM ocH. JlaBneHuwe Ha ock. Pusmueckmii masTHHK. ILmockoe
IBIDKEHHE TBEPAOro Tena. JIBbKeHHe Tella OKOJIO HEIOABHXKHOM TOYKH.
HuHamudeckue ypaBHeHWs Oiiepa. JIBmKeHHe TsDKEIOro TBEPAOIO Tea.
IIpobGnema getBepToro mHrerpana. Cmyuaum Oiinepa, Jlarpamka, KoBaneBckoi.
DneMeHTapHas TeOpHsa rupockona. Teopus yaapa. Yap o Tely, BpallaromeMycs
BOKpYT HemnoABmwkHOM ocH. llenTp yaapa.
Tema 1.6 AnaruTHYecKass MEXaHHUKA
IMpuHiun  BO3MOXHEIX mepeMemnenuit. Ilpunmpm J[lanambepa. O6mee
ypaBHeHHe [OWHAMHUKH. YpaBHeHus Jlarpamxka mnepBoro pozaa. YpaBHEHHSA
Jlarpamxa BTOporo poxa. KaHonwdeckwe ypaBHeHHs [amunbToHa. Maikie
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KoyeGaHus MeXaHHIeCKHX CHCTeM. Y CTOWYMBOCTH paBHOBecHs. Teopema Jlexen-
Jupuxne. YpaBHEHHs MABHKEHHS HErONOHOMHBIX CHMCTeM. YpaBHeHus Payca,
Yamneruaa, Amnmens. Bapuanwonnsle npuHnmnsl. IIpuanun [NamunbToHa,
npuHImn 'aycca, npuHumn Moneption — Jlarpamxa.

PA3JIEJI I1. Mexanuka CNJICHIHLIX Cpes

Tema 2.1 OcHOBHBIE NOHATHS, HCMOJIb3yeMble [JIsi ONHCAHMS JBHKEHHAS
d gedopMaluH CIVIOMIHLIX CPe

IMpeamer Mexamwku cIUtommHo#  cpenpl. O6macTe  MPUIO)KEHWIH,
NepCleKTUBHEIE  HampaBienus. [loHsTwe crulomHol cpenpl. ['mmoresa
CIUIOIIHOCTH. DWIEPOBO M JIarpamkeBo oIcaHue ABmKeHusA. Ilepexon ot
nepeMeHHEIX Jlarpamka K nepeMeHHbIM Jitnepa u obpaTHo. MuHpuBvayaibHas
NpoM3BO[HAsA IO BpeMeHH. Bekrop nepememenus. TeH3op Mansx Jedopmaiiuii.
InaBHBEIE OCH, TIJIaBHEIE 3HAYEHWS, HWHBapHaHTH TeH30pa JehopMalyid.
MexaHudecKdii CMBICI KOMIIOHEHT TeH3opa JAedopManui. YpaBHEHHs
COBMECTHOCTH [JIsi KOMIIOHEHT TeH30pa MaJkix Jedopmanuii. TeH30p ckopocTei
nedopmanmii. BelpaxkeHHe ero KOMITOHEHT depe3 KOMIIOHEHTHI CKOpOCTH. TeopeMa
Kommu-I'ensmronbua. Bekrop Buxps. [upkymsmus ckopoctu, Teopema Croxca.
TloTeHIIMaN CKOPOCTH.

Tema 2.2 dynaaMesTalbHbIe 3aKOHLI MEXaHHKH CIUVIOIIHOH cpeabl H
TepMOJHHAMHKH

3aKoH COXpaHEHHsS MacChl. YpaBHEHHE Hepa3phIBHOCTH. 3aKOH COXpaHEHUS
KoMdecTBa ABWKeHHA. Cuibl, JeHCTBYIOIIWE HaA CIUIOIHYIO cpexy. Bexrtop
HanpspkeHusi, popmyna Komm. TeH3op HampspkeHHE. YpaBHEHHS IBIDKEHUS
CIUIOIMHOM cpefbl. 3aKkOH COXpaHeHHs MOMEHTa KOJIM4eCTBa JMABWKEHHS B
KraccudeckoM ciydae. Cummerpus TeH30pa HanpspkeHud. MpeanbHas
HeC)XHMaeMas KUOKOCTD. Iomnuas CHCTEMA YpaBHEHHUH. VYcinoBue
HEeIMpoHHIaeMoCTU. lIpumeprl ABMKEHWH HAEANBHOM HEC)KMMaeMO# KUIKOCTH
(TBepIOTENBHOE BpalleHWe B IIAIMHAPHIECKOM COCYAE, IUIOCKO-TapaillelbHOe
IIOTEHI[HAIBHOE TEUCHHE B OKPECTHOCTH KPUTHYECKOH TOUKM). Bsi3zkas »KHIKOCTS.
Omeir Helotona. 3axkon Hasse-Ctokca. YpaBHenuss Hasre-Ctokca. IlonHas
CHCTEMa YDaBHEHHMM HECKMMAaeMOH JIMHEWHO-BA3KOW XUAKOCTU. I 'paHWdIHEIE
ycinoBusa. CiioucThle TedeHMS W HX npuMephbl (TedeHus Ilyaseitns um Kystra u
apyrue). Ynpyras cpega. Oneir I'yka. 3akon I'yka. Ilonmas cucreMa ypaBHEHHI
JMHEHHO-YIIPYTO# cpeAsl. TunwWgHBle IpaHWYHBIE YCIOBHSA. IlepBEI 3aKOH
TEPMOJMHAMUKH. OHeprui. BHyTpenHss sHeprua. Teopema 00 H3MEHEHHH
KMHETHIECKOM SHEPIMM. YpaBHEHHE SHEPTUM U ypaBHEHHE IIPUTOKaA Tellla. 3aKOH
TEILIONPOBOJHOCTH Dypre. Bropoii 3akoH TepMoauHamuku. I10OHATHE SHTPOIUH.
VYcnoBHsa Ha NOBEPXHOCTAX CHJIBHOIO paspelBa B CIUIOMIHBIX Cpefax. YIapHEIe
BOJIHBI, TAHT€HI[HAIBHEIE Pa3phIBbl, KOHTAKTHEIE IIOBEPXHOCTH.

Tema 2.3 KinaccHyeckne MOXEH CIVIOMIHBIX CPEX

HpeanpHas coxmMaeMas XHUIOKOCTh MM ra3. ITonHas cucrema ypaBHEHHIA.
Tunwuneie rpanwdnsie ycnoBus. CoBepmieHHBIR ra3. IIpuMepsl IBHKEHHH
HICAIHOI0 CXKMMAEMOr0 COBEpIIEHHOIO r'a3a(3ByKOBbI€ BOJIHEI, BOJIHEI PuMana).
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Wnrerpans! Bepaynmu 1 Komu-Jlarpamka U X IpuMeHeHre. TeopeMbl O BUXpsX
B MICAJIBHOMN XUIAKOCTH. IIoTeHIHAaNbHOE ABIDKEHHE OJHOPOIHON HECXKMMaeMOH
KUIKOCTH. YpasHeHue Jlannaca Uit HoTeHIHana CKOpocTd. ['paHUYHEIE YCITOBHS
Ha MOBEPXHOCTH TBEPAOrO Tela W Ha CBOOOIHOM IOBEPXHOCTH  JKMAKOCTH.
IIpEMepsl INIOCKMX TMOTEHUMANTBHBIX MNBIDKCHUH OIHOPOIHOM HECKHMaeMOH
xunkoctd. OyHKIEA Toka. ILTOCKO-TapamielsHOE TedeHHe, OOTeKaHHe yria,
UCTOYHMK M CTOK, OWNONb, OOTeKaHWe ITWIHMHApa. Bs3kasd TeIonpoBOAHas
xHuIKocTh. IlomHas cucTema ypaBHenwit. UYmcino PeiHombzca. Ilonatue o
norpanugsoM cioe. Onwit Peftnonsaca. Ilonsrue 00 yCTOWYMBOCTH TE€YEHHS H
TypbynentHOCTH. JlvHeiiHas TepMoynpyras cpeia. IlomHas cucTeMa ypaBHEHHH.
TumaHEle TpanugHble ycnoBus. ITocTaHoBKa 3a/1a4 IMHEHHON TEOPUH YIIPYTOCTH
B IIepeMeMeHUsX W B HapsDKeHHsx. TeopeMa eTMHCTBEHHOCTH 3a/1a4 JIHHEHHOH
teopun ympyrocTd. IIpunnun CeH-Benana. 3amasa o6 OXHOOCHOM PacTKEHHM
ynpyroro 6pyca. Heympyroe mnosenenue ae(OpMHpYEMBIX TBEPABIX TeIL.
IInacTHIHOCTD, MOI3Y9ECTh, pelaKcalius.

Tema 2.4 PaBHoBecHe »KHAKOCTel H TBepAbIX AedopMEPYEMBIX TeJl

VpaBHEHHs TMIpOCTATHKH. bapomerpuueckas ¢opmyna. [laBieHne Ha
TBEpAYI0 TOBEPXHOCTh. 3akoH ApxuMena. PasHosecHe Bpamaromencs
HEC)KMMAaeMOH JKHAKOCTH. YpaBHEHHS paBHOBECHS JIHHEWHO-YIIPYTOro Tena.
BarapMoHMYecKOe ypaBHEHHE Ui BeKTopa IlepeMemeHwms. 3anada Jlame.
OnpezeneHue TNEpEMELIEHUN, paclpelelieHie HampsDKeHHi B CTeHKe TpyOHL.
3amaya 0 Kpy4eHUH CTEPKHS KPYTJIOrO IONEPEYHOrO CEYEHHS.

Tema 2.5 IlpuMeHeHHe METOXOB TeOPHH (YHKIHH KOMIJIEKCHOIO
NePEMEHHOr0 K pellleHHI0 32429 MEXaHUKH CIIOMIHOH Cpeabl

IImockue MOTEeHIMAIBHEIE TEYEHHS UCAIbHON HECKMMAceMOM JKHIKOCTH.
KoMruiekcHast CKOpPOCTh, KOMIUIEKCHBINA mnoTeHyan. I[IpuMepsl KOMILIEKCHOIO
IIOTeHIIMala (TOYEYHBI BHXpb, OUIONb, OOTekaHHWe KpyroBOIO I[MIMHIpa C
uapKyanueii). @opmynsr YamnsirmHa Ui THAPOAMHAMHYECKHX PpEaKIHi.
®opmyna JKyKoBCKOro Ig moawemHoM cmiubl. Ilapamoxc Jlamambepa.
ITocTymaTtensHOe IBIDKEHHE MWIWHApAa ¥ Imapa B Oe3rpaHMYHON XHUOKOCTH,
IIpUCOEAWHEHHad Macca. Ilmockue 3ajmadu Teopuu ynpyroctd. KoMmoHeHTH
IepeMelIeHni B IUIOCKOH 3anade. YpaBHeHHs bensrpamu-Mudenna. YcimoBue Ha
BHEIITHWE MacCCOBBIe U NTOBEPXHOCTHBIE CIIbL. [locTaHOBKA IIOCKHMX 3a/1a4 TEOPHH
ympyroctd. Ilnockoe nedopMHpoBaHHOE M IUIOCKOE HAIPSDKEHHOE COCTOSHHS
yopyroit cpensl. OyHKIMS HampshKeHHH JpU. bUrapMoHWYecKoe ypaBHEHHE H
rpaHW9HEIe YCI0BHS I ¢pyHKIuU Jpu. @opMmyna I'ypca. BelpaxxeHHsa KOMIIOHEHT
TEH30pa HaNpsDKEHWI M BeKTOpa MepeMelleHui depe3 (pYHKIHHM KOMILIEKCHOIO
nmepeMeHHOro. I'paHWYHBIE yCIIOBHA M KiaccHdUKamms KpaeBhIX 3ajad Il
onpezeneHus QyHKITHH KOMILIEKCHOTO IIEPEMEHHOTO.

Tema 2.6 BoinoBble NBHKEHHSI CIJIONIHOM Cpexbl

Jlunetinas Teopus BonH. BonHoBoe ypaBHeHue. beryme BOJHEL
CobcTBeHHbIe KoneOaHMA. BONHBI Ha IMOBEPXHOCTH TSDKENOH  HEC)KAMaeMOH
uneanbHOM xuakocTy. Crosaue BoaHel. IlporpeccuBHbie BOHEBL. XapaKTEpUCTHKH
CHCTEMEI KBa3WJIMHEHHBIX YPaBHEHMI B 4aCTHBIX ITPOM3BOAHBIX NEPBOro IOPAIKa.
3ByKOBEIE BOJIHEI B C)XHMaeMOM rasze. HenuHelHble BOJHBI Majlod KOHEYHOH
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AMIUIATYIEL B BS3KOM TEIUIONPOBOJHOM rase. YpaBHEHHE Broprepca.
VCTaHOBHBIEECS ~CBEpX3ByKOBOoe OOTeKaHWe TOHKOro mpopuisi. BrBox
BOJIHOBOTO ypaBHEHHs Iyl TOTeHIama ckopoctd. Uucno Maxa. I'panuaneie
ycioBus. B3phBHBIE BOJHEL 3ajaya O CHJIBHOM B3pEIBE B COBCPIICHHOM rase.
Vrpyrie BOTHEL B M30TpOIHOM cpene. Cuctema ypaBHEHWH JUHEHHON Teopun
YIPYroCTH B Clydae aanabaTHYeCKHX MPOLEcCOB. 1IpONONbHBE VM IMONEPETHBIC
IIocKKe BoiHbl. Bonusl Penes.

Tema 2.7 Mopenan mJIacCTHYECKHX TeJ

Ilnactuueckue nedopmanuy. IloBepXHOCTH HarpyXeHHA (Texygectn).
VieanbHO-TUIACTHYECKHE Tella C YIPOUHEHHEM. Y CIIOBYS IUIACTHYHOCTH Tpecka U
Museca. [IpuHIMn MUHAMyMa paGoOThl MCTHHHBIX HANpPsDKEHUH Ha MPUPALICHUSX
IacTHUecKux Jedopmammii. AccoruupoBaHHEIM 3akoH. IlomHas cHCTema
ypaBHEHMH I YIPYro-WAealbHO-ILIACTHYECKOH Cpelbl B TEOpUM ITpanaTns-
Peiicca.

Tema 2.8 /IBrikeHHsl CIVIOMIHOH cpeibl B 3JIeKTPOMATHHTHBIX HOJISX

IInoTHOCTs 3apsfia M ImoTHocTh Toka. Cumma Jloperma. 3axoH Oma.
VpaBHeHuss MaxcBeiia. YpaBHEHHS MarHMTHON T'HAPOTHHAMHUKH. VYpaBHeHUs
BJIEKTPOAMHAMHUKH.

PA3EJI I11. ConpoTHBJieHHEe MAaTEPHAJIOB

Tema 3.1 PacTaxenne u cikaTHe CTEPIKHS

ITponoibHas cuna. YCIOBHs MPOYHOCTH [IPH PacT:KeHHH. PacyeT mpocTermmx
IUTOCKMX CTEPKHEBHIX cucTeM HampsokeHus u JedopMmaluy IpH IUIOCKOM
HAIPSOKEHHOM COCTOSHUH

Tema 3.2 Kpy4yenne cTepixHs

KpydeHve CTepKHs Kpyrjoro IorepedHoro cedenus. Kpytsmmi MOMEHT.
VcoBus MPOYHOCTH U XKECTKOCTH IIpU KpydeHud. Kpydenue 6pycheB HEKPYTITIOTO
CE€4EeHHS.

Tema 3.2 M3rub 6ajkn

HopManbHElE ¥ KacaTelbHblE  HANpsOKEHHs.  YCJIOBHE  IPOYHOCTH.
HrTerpupopanue quddepeHIMaabHOTo ypaBHeH s H30THyTOH OCH Oaik.

Tema 3.3. IIpuHOHD BO3MOMKHBIX NepeMEIeHHHM /Uil BbIYHC/ICHHA
nmepemMelneHuii npu H3ruée 6ajiok

®opmyna Makceeita-Mopa A5 cioydas u3ru6a. BerauciieHue nepeMeneHus B
ofImeM ciydae HarpyxeHus Opyca. OHEpreTHYECKHE METOABI ONpeleIcCHHA
nepeMemenuii. Teopema Kactunuano. Viarerpan Mopa. IIpasuno Bepemaruna.

Tema 3.4 CrepkHeBble KOHCTPYKIIHH

CrepkHeBbie KOHCTpyknuMu: ¢GepMel #  pambel. Pacder cTaTH4eCKH
HEOIpEAETUMEIX CHCTEM 0 MeTony cui. KaHOHMYECKHMe ypaBHEHHs METOJa CHII
pu u3rube 6ayok u pam.

Tema 3.5 YceToHudBOCTL YHPYIHX CTepaKHEH

OCHOBH TeopHH KojieOaHMiIt YTpYIrHMX CHCTEM. YCTOWYMBOCTH YTPYTHX
crepxxHeil. Kputuyeckas cuia.
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PA3IEJI 1V. KomnbioTepHasi MeXaHHKa

Tema 4.1 O630p aHAIHTHYECKUX H YHCICHHBIX METOAOB PEIIeHHs 32129
MeXaHHKH

OG30p COBpPeMEHHBIX NPUKIAAHBIX CHCTEM AaBTOMATH3HPOBAHHOIO
HIDKCHEPHOIO aHalu3a MJisi nepcoHalbHbIX OBM. CpaBHHTENbHBEIM aHam3
IIPOrPaMMHEIX KOMILJIEKCOB JJIsi KOHEYHO-3JIEMEHTHOI'O aHAJIM3a MEXAHUKH CUCTEM
Ha ©Oase meBM: ansys, nastran, patran, dytran, Is-dyna, pro/engineer
(pro/mechanica), catia, cosmos works (cosmos/m), solidworks, microstation,
unigraphics, i-deas; makeToB KWHeMaTH4ecKOTO W AHWHAMMYECKOTO AHAIH3A
MexaHW3MOB adams, visualnastran, ansys workbench, working model, cucrem
TeHepaluy MHXKeHepHO-U300peTaTeNnbCKUX Hiel invention machine, techoptimizer
U Jp.

Tema 4.2 OcHOBLI MeTOAa KOHEYHBIX 3JIEMEHTOB H OCOGEHHOCTH
NpPOrpaMMHOM peaH3aluH MK JIJIsl HepcoHANbEBIX IBM

OcHOBHEIE MIOHATHS U ONpPEJIENeHNs. MK, ONpEeEHHe M CBOMCTBA MaTPHIY
XECTKOCTH, YOpPYrocTd, GQyHKkumii QopMsl, rpagueHToB. BapuanmonHas
(opmyMpoBKa MeTona KOHEYHBIX 3JEMEHTOB B MEXaHHKE He(pOpMHUPYEMOro
TBEPAOro Teja.

Tema 4.3 Pemenne mNpakTHYeCKHX 327349 KOHEYHO-3JIEMEHTHOIO
aHAJIN32 ¢ HCNOJIb30BAHHEM KOMIbIOTEPHBIX CHCTEM ansys, nastran

Hccnenosanne HanpspxkeHHO-AeOPMHPOBAHHOTO COCTOSHHS —ILIOCKOTO
YTOJIKOBOTO KpPOHINTEHHA IPH CTAaTH4EeCKOM HarpyxeHud. MoIalbHEI aHaln3
Kphlia camonieta. 3aTBepAeBaHHE CIMTKa B ¢opMe yromka. JlammHapHoe H
TypOyJIeHTHOEe TedeHHE B [BYMEPHOM pACIIMPSIOMEMCS KaHale. AHaIW3
HaNpsHKEHHO-Ie(hOPMHUPOBAHHOI'O COCTOSIHUSA KOHCOJIbHO# 6anku c
0COOEHHOCTBIO0. Pacder miockux QepM mpu cTaTHueckolf HarpysKke B y3Jax.
IInockuit u3ru6 Ganok. PacueT MIOCKMX paM NP CTAaTHYECKOM Harpyske |
OpsMEBIX CTEpXKHE# IpM KpydeHMH. PacueT cTepkHell ¢ KpHBONMHEHHOH OCHIO.
pacieT HECHMMETPHYHBIX OaloK MepeMEeHHOIro CedeHHs M 6aloK Ha YIOpyroM
OCHOBaHHH.

Tema 4.4 Ilakersl KHHEMATHYECKOr0 M JHHAMHYECKOr0 AHAJIH3a
MeXaHH3MOB

Oco6GeHHOCTH HCTIONB30BAHMA CHCTEM KOMITBIOTEPHOTO MOZCIHAPOBAHMS
KMHEMAaTHKH ¥ JUHAMUKA MaIlOiH ¥ MexaHu3MoB Adams, VisualNastran, ANSYS
WorkBench, Working Model./lunaMudeckuifi ¥ KUHEMATHYECKHIl aHAIH3
MEXaHUIeCKUX cUCTeM. OCHOBEI MOZENMPOBAHUI MEXaHHIECKHX CHCTEM B IAKETE
ADAMS . Pemienve mpakTHdecKHX 3a[ad aHATH3a KHHEMATHKH X JTMHaMHKH
MEXaHWIECKHX CHCTEM C UCIOJIb30BaHUEM KOMITBIOTEpHOro nakera VisualNastran.
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MATEMATHKA

PA3IEJI V. Anrefpa u recMeTpHsI
Tema 5.1 aeMeHTDI aAredphbl
I'pynma, koo, moje, UxX mpocTeimue cBoicTBa. KONBIO MHOTOYWIEHOB OT

omHoit mnepemeHHoil. KopHu MHorouneHa. Pasnoxenwe MHOrowieHa Ha
HenpuBoauMEle MHOXXuTemH Hag R u C. OcHOBHas TeopeMa anreOprl.

Tema 5.2 MaTpHIb! H BEKTOPBLI

Marpunsl U Ae¥ictBus Han mHumu. Onpelenurtenw M ux cBoiicTBa. OOpatHas
MaTpuila. MaTtpuuHas ¢opMa 3alllCH CHCTEMEHl JIMHEHHBIX ypaBHEHMH. Meton
Kpamepa. Paur marpunpl. Teopema o panre Marpuiibl. COGCTBEHHEIE 3HAYEHUS U
coOCTBeHHEIE BeKTOpEl. HopManbHEIE ()OpMBI MaTpHIBI JIMHEHHOrO oleparopa.
KBagparwgausie ¢opMbl M uWX MaTpuubl. KaHOHWYeCKHME BHI KBaJpaTHYHOU
¢opmel. Kputepuii CuibBecTpa NOJ0XUTEIBHONA ONPEAEIEHHOCTH KBaJpaTHIHEIX
¢opM. BekxrtopHBle mnpocTpaHcTBa. JIWHeiliHas 3aBUCHMOCTh BeKTOpOB. basmuc.
Pa3zmepHOCTS.

Tema 5.3 KpuBble H IOBEPXHOCTH BTOPOIro NOpSAKa

KpuBsie BTOpOro mopsaka U WX KaHOHWYecKHe ypaBHeHHs. lloBepxHOCTH
BTOPOT'O ITOpAJKA ¥ UX KaHOHWYIECKUE YPaBHEHHS.

PA3/IEJI VI. [inddepennnanbHas reoMeTpHus

Tema 6.1 KpuBu3Ha H Kpy4eHHE KpHBOH

Ilonstue xpuBoii. HarypansHas napamerpusaums kpuBoit. Pemep ®pewne.
®opmyinel Ppene. Kpususna kpuBoii. KpyueHnne KpuBoii.

PA3JIEJI VII. MaTtemaTHuecKHii aHaIu3

Tema 7.1 IlocnegoBaTtesnbHOCTh pyHKnHil. Dopmyna Teiiaopa

Ilpenen mocienoBaTeNBHOCTH GYHKUUN ONHONM M HECKONBKMX IEpPEMEHHBIX.
Kpurepnit Komm cymecTBOBaHHS TIpefieNia I1OCIENOBATENBHOCTH (QYHKITHIA.
HenpepeBHOCTE GyHKIME OOHON W HECKOJBKMX II€peMEHHEIX. PaBHOMepHas
HenpepsIBHOCTE. TeopeMa Kanropa, Teopemsl Beitepmrpacca. @opmyna Teitopa
H €€ OCTaTOYHEIN YJIEH.

Tema 7.2 HnTerpans! u psaast Pypbe

HecobcTBennble wuHTErpambl W DpH3HAKH HX CXOAMMOCTH. IIpu3HaKu
CXOUMOCTH 3HAaKOIOCTOSHHBIX YMCIOBBIX pANOB. AOGCOMIOTHAT H YCIOBHas
CXOOUMOCTH psiZioB. 3HaKkodepeayromuecs psappl. IlpusHaku Beliepmrpacca.
CreneHHEBIE psAbl M UX CBOWCTBa. VIHTepBan ¥ pamuyc cXoauMocTH. Panel Oypee.
OcHoBHEIe cBolicTBa K03 duIenToB Pyphe. JI0CTaTOUHEIE YCIOBHA CXOIUMOCTH
psanoB @ypre. HepaBenctBo beccens.

Tema 7.3 JDieMeHTHI TEOPHH IHOJIS

OneMenTsl Teopun noisi. IIoTok, AuBepreHuus, porop BekTopa. Teopema
I'aycca-Octporpaackoro. Teopema Crokca.

PA3JIEJI VIII. Teopus pyrkumii KOMIJIEKCHOI0 EPEMEHHOro
Tema 8.1 Ananurnueckue GyHKIHH



10

IlponsBonsas QYHKIMHM KOMIUIEKCHOTO NEPEMEHHOrO H ee TFEOMETPHYECKHUH
cMblcl. YcinoBuss Koom-Pumana. Awnanwrwueckas byuxuus. WaTerpanpHas
TeopeMa Koum. MuTerpansias popmyna Komm.

Tema 8.2 Crenennbie psabl H BHIYETHI. Kondopmubie oTobpakenns

CremenHol psan, pamuyc cxoouMOCTH, GopMyIa Komm-Anamapa s paguyca
cxomumoctH. Psix Tedinopa. Psag Jlopana. M3onupoBaHubie 0co6ble TOUKH H HX
knaccupukanus. OCHOBHas TeopeMa O BEHIYETAX. Kondopmusie orobpaxkenus.
OrobpakeHus, oCylecTBIsIEMbIE ApoOHO-JIMHEHRHOM, cTeneHHOiH, IOKa3aTeIbHOM,
norapuMuIecKoi GyHKIHIMY.

PA3JTEJI IX. ®yaxnHOHAILHBIN aHAJH3

Tema 9.1 MeTpHuueckue B HOPMHPOBaHHbIE NMPOCTPaHCTBA

Mertpudeckne mpoctparcTBa. IlonHOTa. HempepriBable  oTOGpakeHus.
IlppHupn — cxMMaromuX — 0TOGpaKeHMIA. HopMmupoBaHHEIE  IIPOCTpPaHCTBA.
JIuHeliHble OrpaHMYEHHBIE ONEPaTOpHl U GyHKIMOHANEI B HOPMHPOBAHHBIX
IIPOCTPaHCTBAX.

Tema 9.2 'nabGepToBel npocTpancTRa

I'mis6eproBel  mpocrpancTea. ITonmHbie OPTOHOPMHPOBaHHBIE CHCTEMEI B
TWIBOEPTOBEIX  IPOCTPaHCTBAX. Hurerpanbuele  omeparopsl.  TeopeMsl
®pearoasMa.

PA3JIEJI X. Teopus BeposiTHocTei
Tema 10.1 OcHOBHBIE HOHATHA A 3aKOHBI TEOPHH BEpOSITHOCTEHH
Knaccuaeckas BeposSTHOCTS. TeopeMBl CloXeHHS M yMHOMEHHS. dopmyna
NONMHOH  BEPOATHOCTH. BHHOMWambHOE, HOpMambHOE W ITyaCCOHOBCKOE
pacnpeneneHud. CrydaliHble BEIHMYMHEI W WX IIOJHEIE XapaKTEpUCTHKH.
XapakTepucTHaecKas (yHKIHI CIlyJaWHOW BEJMIMHBI M €€ CBOMCTBA. 3aKOH
Gonbmmx grcer.

PASTEJI XI. {nddepernnaabunie YP2BHeHHSs

Tema 11.1 OcnoBHbIe monsTHSA. YpaBHennas 1-ro nopsgKa

OG6rikHOBeHHBIE U depeHIHATbHEIE YPaBHEHHs, IIOJI€ HalpaBleHHIA,
pelueHue, HMHTETpanbHas KpHUBad, 3ajada Komm. OGOGEIKHOBEHHEBIE
pupdepeHIMaNbHbE  ypaBHEHUS [IEPBOTO  MOpsiKa C  pasfelIoMUMUC
TIEpEMEHHEIMHY, JIMHEHHEIE, PUKKAaTH M B ONHEIX AuddepeHnuanax.

Tema 11.2 CHcTeMBI H ypaBHEHHS /2 —T0 nopsiIKa

DyHIaMeHTATEHAS cucTeMa perenui OHOPOJHBIX JTHHEMHBIX
AupdepeHIHaNBHbIX ypaBHEHUH 71 -TO nopsaka. Meros BapHaldy pOU3BONBHEIX
TIOCTOAHHBIX I HEOXHOPOIHEIX JMHEHHBIX MU (epeHInanbHEIX YpaBHEH N 71 -
o IopsaKa.

PA3EJI XII. YpaBHeH s B 9aCTHBIX IPOM3BOIHBIX

Tema 12.1 YpaBHeHHS B YaCTHEIX NPOH3BOAHBIX

Knaccubukamms muHeHHbIx YPaBHEHHH B YaCTHBIX NPOM3BOIHBIX 2-Or0
nopsjaka. IlpuMeps! ypaBHeHHMEI OCHOBHBIX THIIOB. I1OCTAHOBKA HaYaJIbHBIX H
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rpaHMYHEIX 3aAa4d. Pemenue 3amaum Komm ans ypaBHeHHs KojebGaHHM CTpyHEI
MeToOM XapakTepucTHK. Dopmyna [lamambepa. PermmeHue cMmemaHHOW 3amauu
I ypaBHeHHs Konebanuii cTtpyHbl MmeromoMm Dypre. YpaBHenus Jlammaca wu
ITyaccona. IloctaHoBka TrpaHMYHBIX 3afad. DyHZaMEHTAILHOE pELICHHE
ypaBHeHus Jlammaca. ®@ynxuwm I'puna. VYpaBHeHHe TeIIONPOBOAHOCTH.
IlocTaHOBKa OCHOBHEIX 3amad. 3amada Komm. PemmeHuwe cMemIaHHBIX 3amad [jis
YPaBHEHHS TEILIONPOBOAHOCTH MeTogoM Dypre.

PA3IEJ XIII. BeruucaureJbHas MaTeMaTHKA

Tema 13.1 JInnelinbie H HeJHHelHble ajJrefpanyeckHe Y paBHEHHs H
CHCTEMbI.

YucneHHoe pelleHHe ypaBHEHW. MeTox wuTepaluii, €ro CXOAUMOCTb.
Meron HeroToHa, €ro reoMeTpwdeckuii CMEICI. PellleHME CHCTEM JHMHEMHBIX
anre6pandecKux ypaBHEHHH. MeTox HCKIIOueHHs. MeTox uTepaluii 1 TeopeMa o
CXOMUMOCTH. MEeTO/IbI 9MCIEHHOTO pEeIleHHs] CUCTEM HEIMHEHHBIX YPABHEHHIH.

Tema 13.2 PasHOCTHbIE CXeMbl H UX MPHMEHEHHE

Hucrennoe pemenne OJIY. Merox Pynre-Kyrra derBeproro mnopssixka
TOYHOCTH. Pa3sHOCTHEIE CXeMBl M1 ypaBHEHHI MaTeMaTHdecKod QH3MKH.
AnmpoxcuManms, yCTOHYHUBOCTb, CXOZUMOCTH. SIBHEIE M HESBHEIE Pa3HOCTHEIE
CXEMBEI, YCIIOBHS HX YCTOMYMBOCTH. MeTo nIporoHky.
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BOIIPOCHI 3K3AMEHAINNMOHHLIX BUJIETOB
BOIIPOCHI 3K3AMEHATTAOHHBIX BUJIETOB

MexaHHKA

TeopeTuqecKaﬂ MeXaHHKa

1. IIpuBeneHre IIPOM3BOJIBHOM CHCTEMEI CWI K NpoCTeiflieMy BHAY. YCIOBHS
PaBHOBECHS IMPOU3BOJIBHOM CHCTEMEI CHIL.

2. ITnockomnapajuienbHOe OBIDKEHME TBepaoro tena. OmnpenenceHue CKOpOCTed U
YCKOpPEHMIi TOYeK TeJa.

3. IsmxeHue TBEpAOro Tejla BOKPYT OAHOM HemoABkHON Todku. CKOpOCTH M
YCKOpPEHHS TOYEK Telna.

4. CnoxHoe IBrDKeHNe TOUkH. TeopeMbl 0 CJIOKEHHH CKOPOCTeH H yCKOpeHH H.

5. O6mue TeopeMbl JHHAMHKHA TOYKH.

6. IIpsaMonuHeHHEBIE KoeOaHNs MaTEpHATBFHON TOYKH.

7. IBMXeHHE TOYKM B Ioje LEHTpaTbHBIX Cuil. @opmynasl Bume. [[BrkeHue
IUTaHET. 3aKOH BCEMHUPHOTO TATOTeHMS. VICKyCCTBEHHEIE CITyTHHKH 3EMITH.

8. /lpwxeHue HecBOOOXHOM MaTepuanbHOM ToukH. Ilmockuii MareMaTHYeCKHi
MasITHUK.

9. lnHaMHEKa  OTHOCHTEJILHOTO  JBMOKEHHS] MAaTEepHAJbHOH  TOYKH.
OTHOCUTENBHBIN OKOH K OTHOCHTENHHOE JBIIKEHHE BOIH3H IOBEPXHOCTH
3emun.

10.06mue TeopeMbl THHAMHKH CHCTEMBI.

11./TnnamMuKa TOYKHM NEpeMeHHOM Macchl. YpaBHenme Memepckoro. 3agada
IlmoakoBcKoro.

12.IIpuHUAN BO3MOKHBIX NepeMelnenuii. Y papuenne Janam6Gepa-Jlarpamska.

13.Ypasuenne Jlarpamnxa 2-oro poga.

14.Kanouudeckue ypaBHEHHs ABMDKEHUS CICTEMBIL.

15. Y cTodIuBOCTE paBHOBECHS Mexanudeckol cuctemsl. Teopema Jlnpuxie.

16.Bpamienuze abCoMOTHO TBEPIOro TeNa BOKPYT HEIIOABW)XHOM ocu. JlaBneHne Ha
OCb.

17./iprmxenue abCoOMOTHO TBEPAOTO Tella, UMEIOIIETO OJHY HETOJBIKHYIO TOUKY.
Kunemaruyeckne ypaBuenus Jiiiepa.

18./lnnama4eckne ypaBHenus Jiiepa.

19.00mas mnocraHOBKa 3afa9d O IBIDKEHHM TSDKENOTO TBEPAOTO Tela OKOJIO
HEIIOABMIKHOM TOYKH.

20.Ilepsbie mATerpaani. IlpoGiema 4-ro wHTerpama. DieMeHTapHas TEOPHS
THPOCKOIIA.

21.Ipranun 'aycca.

22.lIpnanun OcTporpaackoro-I'aMuJIbLTOHA.

23.Teopusi ymapa CHCTEMBI MaTepHalbHBIX Todek. JlelicTBHE yjapa Ha Telo,
BpalljaroIeecss BOKPYT HEMOABKXKHOM ocu. LieHTp ymapa.
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Conpo*mnmeﬂme MaTepHaJioB B OCHOBBI CTPOHTeﬂbHOﬁ MeEeXaHHKH

24. PacTshxenne u cxatue crepxkHs. [IpoonbHas cuiaa. YCIOBHS NMPOYHOCTH IIPH
PacTsDKEHHH.

25. Kpydenue CTepxHs KpYIJIOTO IOonepedHoro cedeHus. KpyTsmmid MOMEHT.
Yc1oBUs MPOYHOCTH U XKECTKOCTH NPU KPYUCHHH.

26. M3ru6 OGanku. HopmanpHble u KacaTelbHblE HaNpSOKEHHA. YCIIOBHE
IIPOYHOCTH.

27. Nurerpuposanue 1uddepeHIMaI-HOr0 ypaBHEHNs H30THYTOH ocu 6ankn.

28. DHepreTHdeckue METOIBI onpeneeHus IepeMeIIeHUH. Teopema
Kacrunuano. Unrerpan Mopa. [IpaBuno Bepemaruna.

29. KaHoHHYecKHe YpaBHEHHS] MeTONa CHJI NPH H3rude 620K H paM.

30. YcroitanBocTh ynpyrux crepxkueid. Kputuueckas cuia.

Mexanuka CIVIOMHOMA cpeabl

31. YpaBHeHHsI paBHOBecHsl YIIPYroro Tejia B HaNPAKeHHAX.
32. YpaBHeHnus Jlame qBHKkKeHHs YIPYToro Teja B iepeMelieHHAX.

33. IlocTtaHoBKa 3ajad TEOpPUM YIPYrOCTH B KOMIIOHEHTaxX IIEPEMEILICHHH H
HaNpsHDKEHU.

34. CBOICTBO yIpYyroro paBHOBECHS HM30TPOIIHOTO Tejla IIPH OTCYTCTBHH
MaCCOBEIX CHIL

35. IlpeacraBnenne pemenusi ypaBHenmii Jlame B ¢opme IlankoBuua-
HeiiGepa.

36. KpydeHrHe IpU3MaTH9eCKUX CTEP)KHEH IIPOM3BONBHOIO  IOCTOSHHOTO
IIONIEPEYHOTO CEIECHHUS.

37. BapuallioHHEIE NPUHIUNEI B TEOPHH YIOPYroCTH. BapHanHOHHLIE
ypaBHenns Jlarpanxka. Bapranuonnsiii npuanan KacTuianano.

38. Monens wupeanbHOH xuakoctH. WIHTerpajnl ypaBHeHHH ABMIKEHHSA
HAeaIbHOH HHAKOCTH.

39. IInockoe ob6Texanue KPyroBoOro UJIMHAPA IOTOKOM HEATBHOM YXHIKOCTH.

40. I'paBUTALIMOHHEIE BOIHEI B HACAIBHOM KHIKOCTH.

41. Mognens Bs3koii xuakocty. YpasHenne HaBne-Croxea.

42. Couctrle TedeHus. Teuenwe Ilyaseiins, tedenwe KysTra, TedeHuwe IOX
JEACTBUEM CHIIBI TSDKECTH.

43. OCHOBEI TEOpHMM IOrpaHAYHOroO cjos. YpaBuenus Ilpamarias. 3agada
Baazmyca.

44. Monene waeanbHOTO coOBephleHHOro rasa. Wmterpan Bepryanm anas
axnabaTHYecKHX TedeHHUil coBepmeHHoro rasa. Comro JlaBans, IpocToe
COILIIO.

45. Teopus 3Byka. BoJIHOBOe ypaBHEHHE.

46. OrHOMEpHEIE HECTAMOHAPHEIE TEYEHNS I'a3a M MX XapaKTEPUCTHUKH.
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47. IloBepxHOCTH pa3pblBa BHYTPH HICAIBHBIX CKUMAEMEIX cpen. Aamabarta
I'toronmno.

48. 3amada o0 CUIEHOM B3DEIBE B rase.

49. JIsyMepHOe cTallMOHAPHOE JBIKEHHE rasa. YpaBuenne Yanasiruua.

50. Tpanc3BykoBele TedyeHns. Ypasuende DJiinepa—Tpukomu. OcobeHHOCTH
CBEPX3BYKOBOI'O 00TEKaHMS TEI.

UuncieHHbIE METOAbI MEXaHUKH CIJIOMIHOM CPeAbI

51.Pemenne cHCTEM JIMHEHHEIX alreGpandeckux ypaBHeHMH. MeTox HCKIIo9eH s,
Mertoz uteparmii 1 TeopeMa O CXOTUMOCTH.

52.Yucnennoe pemenue OJIY B MexaHuke. Merox Pynre-Kyrra derBeproro
NopsaKa TOYHOCTH.

53.Pa3HOCTHEIE CX€MBI U1 ypaBHEHH MaTeMaTH4ecKOM (GH3MKM H MEXaHHKH.
Annpokcumanus, yCTOHIHBOCTB, CXOAUMOCTE. SIBHEIE M HESBHEIE Pa3HOCTHEIE
CXEMEI, YCIOBHUA MX YCTOHYMBOCTH. MeTO ] MPOrOHKH.

KomnbioTepHasi MexaHHKa

54.0OcHOBHEIE OTalbl peNIeHHs 3afad MEXAHWKH B TaKeTaX KOMIIBIOTEPHOM
MEXaHHKH.

55.Cnoco6H reHepany KOHEYHO /IEMEHTHBIX MOJEEL.

56.Bapuaiiionsas  ¢hopMynHpOBKa METOJa KOHEYHBIX 3JIEMEHTOB B MeEXaHMKE
nehopMHpyeMOoro TBEPIOro Tela.

57.0cHoBHbIe nOHATHA U onpenenerus MKD. OnpesieneHne u CBOHCTBA MaTPHIY

XKECTKOCTH, YIIPYTOCTH, QyHKIUH GOPMEL, rpaueHTOB.

ITaxer Ansys

58.0OcHOBHBIE JTalbl DEMIEHMs 3afJad MEXaHWKH B IIaKeTaxX KOMIIBIOTEPHOM
MeXaHuKH B nakete ANSYS.

MaremaTryeckne MoJeJIH MeXaHHKH Je()OPMHPYEMOro TBEPAOro Tela 1
OCHOBbLI MEXaHHKH pa3pyleHust

59.I'paHrHbIe 3a1a90 ¥ MOAXOAEI K PEIIEHHIO 33]1ad TEOPHH YIIPYTOCTH IS Tela,
ChOpPMHPOBAaHHOTO M3 KyCOYHO-TIOCTOSIHHEIX 3JIEMEHTOB. Pemienue 3a1aq juis
(H3rIecKn HeNMMHEHHBIX YIPYTHX CPEX U ISl OPTOTPONHEIX YIPYTHX CPe.

60.Pemenne 3agay MIATT fais JHHEHHBIX HacCJeACTBEHHBIX BA3KOYIPYrHX
cpea H 3aJa4v BA3KOYNPYTrOCTH MJisi HEOAHOPOAHBIX cped. Pemenne 3agau
TEOpPHH YINPYIrOCTH HEOZHOPOAHBIX Cpe.

61.Uccnenosarmms HJIC BOKpyr mMOA3EMHEIX coOpYxeHHH. OcoBeHHOCTH
TIOCTPOCHHS MOJIeNe W PacYeTHBIX CXeM I GONBIIMX M MajbiX TIyOHH.
CucreMBl paspemaronux ypaBHEHHil IpH PAacCMOTPEHHMM MACCHBOB TOPHBIX
Mopoz.
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MaTteMaTHKA

AureGpa

I'pymnma, KoJb1[0, HOJe, UX MPOCTEHIIME CBOWCTBA.

Konelio MHOrowieHoB oOT OpfHON mepeMeHHoH. KopHH MHOrodieHa.
PasnoxeHue MHOrouleHa Ha HelpHBOOuMble MHOxMTend Hax R u C.
OcHoBHas TeopeMa alnre6phl.

Marpuisl u AeiicTus Haa Humu. Omnpenenutenu W ux cpolicrBa. OOpaTHas
MaTpuua. MaTpuunas ¢opMa 3alliCH CHCTEMBI JIMHEHHBIX ypaBHeHHi. MieTon
Kpamepa.

Paur marpunel. Teopema o panre marpursl. CoOGCTBEHHBIE 3HAYEHHUA H
cobGcTBeHHEIE BekTOpEl. HopManbHEIe (OpMEI MaTpHULIEI IMHEHHOI'O OllepaTopa.
KBagpaTuansle ¢GOpMBI B MX MaTpuilsl. KaHOHHYECKHH BHI KBaJpaTHIHOM
dbopmel.  Kpurepuit  CunbBecTpa  NOJOXKUTENBHOM  OIpPeNeNeHHOCTH
KBaJJpaTUIHBIX GopM.

BektopHEle mpocTpancTBa. JIuHeiiHas 3aBHCHMOCTH BeKTOpoB. basuc.
Pa3smMepHOCTS.

AHaJIHTHYECKAS T COMETPHH

Kpusrie Broporo nopsiaka. 1Ix kaHOHH4ECKUE YpaBHEHUS.
IToBepxHOCTH BTOpOTO NOpsAAKa. VIx kaHOHWYeCKUEe YpaBHEHUS.

HNuddepennuanbHas reoMeTpas

ComnpoBoxgaromuii TpexrpaHHUK KpuBoi. KpuBu3Ha u kxpydeHnue. PopMyJibl
Ppene.

MarTeMaTHYeCKHi aHAJIH3

10. I'Ipegen mocnenoBaTeNBHOCTH (PYHKUIMA OTHOH M HECKOIBKHX IEPEMEHHBIX.

Kpurepnii Komm cymecrBoBaHMsl mpeneia MNOCJE€A0BATeIbHOCTH
bysxnmi.

11. HenpepeIBHOCTh (PyHKIIMIT OTHOH M HECKOJBKMX IepeMeHHBIX. PaBHOMepHas

HelpepsIBHOCTE. Teopema Kanropa. TeopeMsl BeiiepmTpacca.

12. ®opmyaa Teiopa H ee OCTATOYHBIHA YJICH.

13. HecobGcTBeHHBIE HHTErPATEI M MPU3HAKH HX CXOAUMOCTH.

14. IIpu3HaKu CXOAMMOCTH 3HAKOIIOCTOSHHBIX YHCIIOBBIX PAHOB.

15. AGcomoTHast M YCIOBHast CXOMUMOCTH PAAOB. 3HaKOYEpemyrOLIHecs PpsAIbl.

Ilpuznaku Beitepmrrpacca.
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16. CteneHHble psabl U UX cBoMCTBa. VIHTEpBAI M pajiyc CXOIUMOCTH.

17. Page1 @ypre. OcHoBHBIE cBOlicTBa Ko3dhdunuenToB ®ypbe. JlocTaTounbie
ycJjoBud cxogumocTH psagoB @ypne. HepaBencTrBo beccesst.

18. Onementhl Teopuu nons. IloTok, AuBepreHIws, potop BekTopa. Teopema
I'aycca-Octporpaackoro. Teopema Crokea.

19. Onpenenenue uHTerpana PumaHa © = JOCTaTOYHBIE YCIOBHI  €ro
CYILECTBOBaHUS

Teopmm (ﬁ)yHKIIMM KOMIVICKCHOI'O NMEPeMEHHOI'O

20. Ananutudeckue (GYHKIHH. PasnoxeHHe aHAIMTHIECKMX (QYHKIMH B psAIbl
Tetinopa u Jlopana.

21. YenoBue Komn-Pumana nuddepennupyeMocTd QyHKIHH KOMIIEKCHOIO
nepeMeHHOoro.

22. Knaccuguxanus W30JHpOBaHHBIX 0coObIx Todek. IloBeneHHE aHATUTHIECKUX
GYHKIMIA B OKPECTHOCTH W30JIMPOBaHHOM 0co6oif Touku. HMHTerpaibHas
teopema Komm.

23. BerdeTsl ¥ MX BeIYUcIeHAs. OCHOBHas T€OpeMa O BBIYETAX.

24. KondopMmurle orobpaxenus. OTobpaxkeHus, OCYIIECTBIAEMEIE IpOGHO-
NMHEWHOM, CTEIIEHHOM, IT0Ka3aTeIbHOM, TorapubMudeckoi QyHKIHUAMA.

Huddepennnaibubie ypaBHEHHS

25. JIuHeiiHOE ypaBHEHHE #1-0TO MOPSAKA C TOCTOSHHEIMHA K03 dHULeHTaMH.

26. JIvuHeliHsle OMHOPOIHEIE IU(QepeHIHalbHbIe YPaBHEHHA #-Or0 IOpsIKa.
dyniamenTanbHas cucteMa pemennit. CTpykTypa o6IIero pemeHus.

27. JluneliHsle HeogHopoAHble AuddepeHIHaNbHEIE YPaBHEHUSA 7-Or0 IOpsIKA.
MeTo/1 BapHalliy IPOU3BOJIBHBIX TOCTOSHHEIX.

VpaBHenns MaTeMaTH4YecKOH GHUINKHA

28. Knaccudukamys JTHHEWHBIX YpaBHEHMM B YaCTHEIX HPOHM3BOJHEIX 2-Oro
nopsaka. [IpuMepsl ypaBHeHHH OCHOBHBIX THIOB. [locTaHOBKa HagallbHBIX H
rpaHUYHBIX 3a4a4.

29. Pemenue 3amaud Komm pans ypaBHeHHMs KojeOaHHMH CTPYHEI METOAOM
xapaktepuctux. @opmyna Jlamambepa.

30. Pemenye cMeMaHHOH 3a4a4Yd /AJIf YPaBHEHHS KoJeOaHHH CTPYHBI

meToaoM Pypre.

31. YpaBuenus Jlammaca u Ilyaccona. IlocraHoBka TIpaHMYHBIX 3a/ad.
dynamMenTanbHOe pelenre ypaBHeHus Jlannaca. @ynxuuu I puHa.

32. YpaBHeHHE TeILIONPOBOAHOCTH. [TocTaHOBKA OCHOBHBIX 3afia4. 3amada Konmi.
Pemenne cMEIaHHBIX 33424 [Jifl YpaBHEHHUA TENJIONPOBOJHOCTH METOAOM

®ypbe.
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Teopusi BeposTHOCTEIH

33. Knaccudeckas BEpPOSTHOCTb. TeOpeMBI CIOXEHHS M yMHOxeHHA. Dopmyna
IIOJIHOM BepOATHOCTH. bHUHOMMANbHOE, HOPMAIBHOE M IIyaCCOHOBCKOE
pacIpeneeHus.

34. CiyuaiiHble BeIMYHHBI U WX IONHBEIE XapaKTEPUCTUKM. XapaKTepHCTHIecKas
(GYHKIMS CITyJaiHON BENMIMHEI ¥ €€ CBOHCTBa. 3aKOH OONBIIMX THCEIL.
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