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INHOACHUTEJIBHASA 3AIINCKA

[Iporpamma BCTYNHUTENFHOTO UCHBITAaHUS TIO crernuanbHoctu 7-06-0533-06
MexaHrnka ¥ MaTeMaTHYECKOE MOJETUPOBAHUE U METOJIUYECKHE PEKOMEHIAINU
COCTaBICHBI ¢ y4€ToM TpeOOBaHMA K  BCTYNUTEIBHBIM  HCIBITAHUSM,
yCTaHOBIIEHHBIX MuHHCTEPCTBOM 00pazoBanus PecryOmuku benapyce.

Leab 1 32124 BCTYNIMTEIbHOI0 HCIIBITAHUSA

[{enbpt0 BCTYNUTENBHOTO HCHBITAHUS B MarucTparypy SBISETCS OLIEHKA
c(hOpPMHUPOBAHHOCTH Y A0UTYPUEHTA OCHOBHBIX MPO(GECCHOHATBHBIX KOMITETCHIIUM
Y TOTOBHOCTH OCBOUTH BHIOPAHHYIO MaruCTEPCKYIO MPOrpamMmmy.

3aga4y BCTYNUTEIbHOTO UCTIBITAHMUS:

— IIPOBEPUTH YPOBEHb 3HAHUM aOUTYpPUEHTA,

— OINPEJEUTh CKIOHHOCTH K HAy4YHO-UCCIIEI0BATEIbCKON AESTENbHOCTH;

— BBISICHUTh MOTHBBI IIOCTYIUIEHUS B MarucTpaTypy;

— OIPEJEINTh YPOBEHb HAYUYHBIX UHTEPECOB;

— OIPEJEINTh YPOBEHb HAYYHOU 3pyAULIMHM aOUTYpUEHTA.

Tpeb6oBaHus K YPOBHIO NOJATOTOBKH MOCTYNAIOIIUAX

JUis  monyuyeHuss  yrayOjneHHOro Beicmiero oOpasoBanusi B YBO
MPUHUMAIOTCS JIMIlA, HMMEIOIIKME BbICcIIee oOpa3oBaHHE. YPOBEHb OCHOBHOTO
oOpa3oBaHUs JIMI], TOCTYMAIOMIUX JJIs TOJy4YeHHsS YIIyOJIECHHOTO BBICIIETO
oOpa3oBaHuUs

IIporpaMma BCTYNMTEIBLHOIO MCIBITAHHWS HAIlpaBj€HA HA TMOATBEPKJICHUE
HaJU4Yusl HEOOXOIUMBIX ISl YCIICIITHOTO OCBOSHMS 00pa30BaTEILHON MPOrpaMMBbl
MarvcTpaTyphbl BBICIIETO 0O0pa30BaHUs CICTYIOMNX KOMIICTEHITHN:

axkademuyeckue.

AK-1. YMerp npumeHsTh 0a30Bbleé HAayYHO-TEOPETHUECKHE 3HAHUS IS
pelIeHrs TEOPETUUECKUX U MPAKTUYECKUX 3a]1a4.

AK-2. BianeTp CHCTEMHBIM ¥ CPABHUTEIIBHBIM aHATU30M.

AK-3. Bnagers uccieaoBaTeIbCKUMA HaBBIKAMHU.

AK-4. YMmeTh paboTaTh CaMOCTOSITETBHO.

AK-5. BbITh CHOCOOHBIM BhIpa0aTHIBaTh HOBBIE UEH (00Ia1aTh
KPEATUBHOCTHIO).

AK-6. BraaeTs MeXIUCIUIUIMHAPHBIM ITOJIXO0JIOM IPU PEIICHUN TTPOOIIEM.

AK-7. HMeTh HaBBIKH, CBS3aHHBIC C HCIIOJIB30BAHUEM TEXHUYCCKHUX
YCTPOMCTB, yIpaBJieHHeM HH(pOpMaIuei u paboToil ¢ KOMIIBIOTEPOM.

COUUANBLHO-TUYHOCHIHDbLE.

CJIK-1. Ob6manath KadyecTBaMH I'PaKIaHCTBEHHOCTH.

CJIK-2. BeITh CHOCOOHBIM K COIIMAILHOMY B3aMMOJICHCTBUIO.

CJIK-3. O6nanath COCOOHOCTHIO K MEKIIMYHOCTHBIM KOMMYHUKAITUSIM.

CJIK-4. BnaaeTs HaBbIKaMU 310pPOBbECOCPEIKCHHUS.

CJIK-5. BbITh CHOCOOHBIM K KPUTHKE U CAMOKPUTHKE.

CJIK-6. YMmeTh paboTaTh B KOMaH/JIE.

npogheccuonanvnuwle:.



Hay4Ho-npou3BOACTBEHHAS 1eATEIbHOCTD

[1K-1. Pa3pabaTeiBaTh MNpPAKTUYECKUE PEKOMEHAALMU IO HCIOIb30BAHUIO
HAay4YHbIX HCCIEJOBaHUM, IUIAHUPOBaTh M MPOBOJAHUTH SKCHEPUMEHTAIBHBIE
VCCIICIOBAHMS.

[1K-2. BnageTh OCHOBHBIMH METOJaMH, CIOCOOAMH U  CPEICTBAMH
MOJTyYeHUsl, XpaHeHUs, IepepadoTKu H(GOpMaIIUH.

[1K-3. [IpumMeHATH, METOJBl MAaTEMaTUYECKOTO aHadn3a U MOJACTUPOBAHUS,
TEOPETUYECKOT0 M HKCIEPUMEHTAIBHOTO HUCCIEAOBaHUS B MPOGeCcCHOHATBHOU
JESATEILHOCTH U B 00JIACTSAX 3HAHUMN, HEMOCPEACTBEHHO HE CBSI3aHHBIX CO cdepoi
JEATEIIBHOCTH.

[1K-4. KpanuduiumpoBaHHO MPOBOIUTH HAyUYHbIE UCCIIEIOBAHUS B 001aCTH
byHIaMEHTAIBHON U TPUKIIATHON MEXaHUKH.

Hay4Ho-ucciienoBaTe1bCKas 1eATeJbHOCTb:

[1K-5. 3aHuMaTbCd  AHAIUTHYECKOM W HAy4YHO-HCCIIEI0BAaTEIbCKOU
JEeATEIbHOCTBIO B 00JJACTH MEXaHUKH.

[1K-8. PaboTtath ¢ Hay4yHOW, HOPMATHBHO-CIPABOYHON U CIEHUATBHOU
JUTEPATypoOr; CaMOCTOSTEILHO NpHOOpETaTh € MOMOIIb HHPOPMAIMOHHBIX
TEXHOJIOTUA M HCIOJIb30BAaTh B IIPAKTUYECKOW JEATEIBHOCTH HOBBIE 3HAHUSA U
YMEHUS, B TOM YHUCJIE€ B HOBBIX 00JIACTAX 3HAHUI, HEMOCPEACTBEHHO HE CBA3AHHBIX
co cdepoil 1esITeNHHOCTH.

[1K-9. OcymiecTBiaTh BHIOOP ONTUMAILHOTO BapyUaHTa MPOBEACHHS HAYYHO-
UCCIIEIOBATEIBCKUX PadoOT.

Opranu3anMoOHHO-YIIPABJICHYECKAN 1eITEeIbHOCTh:

I1IK-12. KoHTpoaupoBaTh U MOJAECPKUBATH TPYIOBYIO U IIPOU3BOJCTBEHHYIO
JUCLUUIUIMHY. Brnaaers OCHOBHBIMM METOJAMM 3alUThl MPOU3BOJCTBEHHOIO
NepcoHalla M HaceleHUs OT BO3MOXKHBIX IOCJIEICTBUN aBapui, KaracTpod,
CTUXUNHBIX O€ICTBUN.

[1K-13. CocTaBnsTh H1OKyMeHTaLUUIO (rpaduku padoT, HUHCTPYKIMH, IJIAHBI,
3asiBKM, JEJIOBbIE MHUCbMAa W T.M.), a TaKXK€ OTYETHYI JOKYMEHTALHUIO IO
YCTaHOBJICHHBIM (popMam.

[TK-14. B3aumo1eicTBOBATH CO CIEIUATUCTAMU CMEXHBIX MPOUIIEH.

[IK-15. AHanu3upoBaTh U OLIEHUBATH COOPAaHHbBIE JaHHbIE.

[1K-16. Pa3zpabatbiBaTh U COTJIACOBBIBATH MIPEICTABIIIEMbIE MATEPHAIIHI.

[TK-18. ['0oTOBUTH AOKIAaAbl, MATEPUAIIBI K IPE3EHTALIUASIM.

[1K-19. ITons30BaTbes ri00aTbHBIMU HHPOPMAIIMOHHBIMHU PECYpPCaMHU.

ITK-20. Bnangets COBpEMEHHBIMU CPEICTBAMU TEIEKOMMYHUKALIHIA.

NHHOBaNMOHHAS 1€ATEIbHOCTD:

[1K-24. PaboTaTh ¢ Hay4YHOH, TEXHUYECKON U ATCHTHOU JTUTEPATYPOH.

[1K-27. Pa3pabaTeiBaTh HOBbIE WH(OPMAIMOHHBIC TEXHOJIOTMH Ha OCHOBE
MaTeMaTUYECKOTO MOJICIIMPOBAHNS M ONITUMU3ALUN.

ITK-29. Peasin30BbIBaTh MHHOBAIIMOHHBIE TMPOEKThI B MPOQeCcCUOHATBHON
NEATEIIBHOCTH.

Ileparoruyeckasi 1esiTeJIbHOCTh

[IK-31. Bectu mnpenonaBaTenbckyl0 pabOTy B BBICHIMX U CPEIHUX
CHEIUalIbHBIX  Y4YEOHBIX 3aBEJEHUSAX B  COOTBETCTBUUM C  TOJYYEHHOM
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KBaJTU(UKAIIUECH.

[TK-32. OcymiecTBisaTh HAy9HO-METOAMUECKOe OobecrnedeHne oOpa3oBaHus,
MCIIOJIb30BaTh MHHOBAIIMOHHBIE MEAArOrHYECKUE TEXHOJIOTHU B 00pa30BaTEIbHOM
npolecce.

[IK-33. ®opmupoBaTh y 0OydYarOImIMXCS YCTOMYUBBIM HWHTEpeC K
MPErnoIaBaéMbIM  JUCITUIUITMHAM, TPEOOBATEIBHOCTh W OTBETCTBEHHOCTH 34
pe3ynbTaThl  OOy4YeHHS, BOCHHTHIBATH WX B  JAyXe NaTPUOTUYHOCTH,
Ipa>KJIaHCTBEHHOCTH, MHUIIMATUBHOCTH.

CopepxaHue TPOrpaMMbl HOCHUT KOMIUIEKCHBIA M MEXIUCHUILTMHAPHBIN
XapakTep u OpPUEHTUPOBAHO Ha BBISIBJICHHE y MOCTYTAOIIUX
o01IenpopeCCUOHATIBHBIX U CTICUATbHBIX 3HAHUM U YMEHU.

[Toctynaronuii B Maructparypy 1o crenuaibaocta 1-31 80 04 Mexanuka u
MaTeMaTU4YeCKOe MOJICTMPOBAHUE!

3HATh.

— OCHOBOTIOJIATAIOIIHNE MTOHATHSI MEXaHUKH M MAaTEMaTHKH;

— TOYHBIC (POPMYITUPOBKH 3aKOHOB U TEOPEM MEXaHUKH M MAaTECMAaTHKH;

— (GOpMYIUPOBKH JIEMM U TEOPEM, UCIIOJIB3YEMBIX MPHU JI0KA3aTEIbCTBAX;

— PpEIICHHUS KJIACCUYECKUX 3a7a4 TEOPETUYECKOW MEXaHUKH, MEXaHUKH
CIUIOIIHBIX CPEMI, MEXaHUKH JIePOPMHUPYEMOT0 TBEPAOTO Tejla U THIPOMEXaHUKH.

yMeTb:

— MPUMEHSTh TEOPUIO K PEIICHUIO 3a/lad MEXaHUKH M MaTEeMaTUKU U
WUTIOCTPUPOBATh CBOM 3HAHUS MPOCTHIMH MPAKTUYECKUMH TPUMEpaMu U3
00JIaCTH MEXAHUKHU,

— TPOBEPATHh BBIIOJIHUMOCTh YCIOBUWA TEOpEM, NPUMEHSIEMBIX IIPH
JT0KA3aTeNIbCTBAX;

— TMPUMEHSTh COBpPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJOTUU U METOIbI
peanu3aliuy peieHus MPUKIaIHbIX 3a/1a4.

BJIA/IeTh:

— OCHOBHBIMH METOJIaMU TIOCTPOCHHSI MAaTEMaTHYECKHX MOJEIeH W HUX
UCCJIeI0BAHNUS,

— COBPEMEHHBIMH BBIYUCITUTEIILHBIMU CPEICTBAMM;

—  HaBbIKaMH  caMOOOpa3oBaHMsI M  CIOCOOAMHM  HCIOJIb30BAHUS
MaTeMaTHYECKOro arrapara JJisi IPOBECHUs UCCIICIOBAHUI B 00JIACT MEXaHUKHU
¥ MaTEMaTHKH.

Onucanue ¢popmsbl ¥ Nponeaypbl BCTYNUTEIbHOI0 HCIIBITAHUA

BerynutensHoe ucnbiTaHUE SBISETCS MPOLEAYPOH KOHKYPCHOTO O0TOOpa U
yclioBueM Tmpuéma Ha oOydeHue JUIsi TOJy4YeHHUsS YTiayOJIeHHOIO BBICIIETO
oOpa3oBaHUs.

Opranuzanuss npoBEAEHUA KOHKypca M MNOpuEMa JHI I IOJIYyYEHHS
yIJIyOJI€HHOTO BBICIIETr0 OOpa3oBaHUsl OCYIIECTBISICT MPUEMHAsT KOMHCCHUSI B
cooTBEeTCTBUU C llonoxkeHnem O NPUEMHOM KOMMCCHUM YUYPEKICHUs BBICLIETO
oOpa3oBaHus, yTBepkAaeMbiM MUHUCTEpCTBOM oOpa3zoBanus u I[lpaBunamu
npuémMa JUI 08 T[OJYy4YeHUs  YIIyOJeHHOro  BBICHIErO  0Opa3oBaHuS,



yTBepKa€HHbIMU [locTanoBnenuem Coeta MunuctpoB Pecniyonuku benapych ot
01.09.2022 Ne 574.

Konkypchbl Ha monyueHue yriayOJIeHHOTO BBICIIET0 0Opa3oBaHUs B OYHOM,
3a04YHOM, TUCTAHIIMOHHOW (opmax ModydeHUs 00pa3oBaHHUA 3a CUYET CPENCTB
OroKeTa U Ha IJIaTHOW OCHOBE MPOBOISATCS OTIEIBHO.

BerynureneHble  HMCOBITAaHUA ~— MOPOBOAATCS MO YTBEPKIAEHHOMY
npeacenareneM npuéMHon komucenu bI'Y pacnmcanuto.

[IpoBeneHne BCTYNUTENBHOIO UCIIBITAHUS OCYIIECTBIISIETCS. B YCTHON (popMe
Ha PyCCKOM HJIU O€JI0PYCCKOM SI3BIKE.

CocraB 3K3aMEHAIIMOHHOM KOMMCCHM YTBEP)KIAETCS IPUKA30M PEKTOpa
bI'Y.

[Ipy mpoBeleHUM BCTYNUTENIBHOTO HCIBITAHUS B YCTHOM (opme Bpems
HOJIFOTOBKU a0UTypUEHTa K OTBETY He MeHee 30 MUHYT U HE JIOJKHO IPEBBIIIATH
90 MHUHYT, a TIPOJOJKUTEIBHOCTh OTBETa HEe Ooznee 15 MunyT. g yTouHEeHHS
HK3aMEHAIlMOHHOW OLIEHKM aOUTYypHEHTY MOTYT ObITh 3aJaHbl JONOJIHUTEIbHbBIE
BOIIPOCHI B COOTBETCTBHH C MMPOTPAMMOI BCTYNHUTEIBHOIO UCIIBITAHUS.

OueHka 3HaHMi JnLl, nocTynatommx Ha Il cTyneHp Beiciiero oOpa3oBaHUs
(MarucTpaTypa), OCYLIECTBIISIETCS MO JECATUOAIBHOM WIKaje, MOJOKUTEIbHOM
CUMTAETCSI OTMETKA HE HUXKE «ILIECTHY.

[Ipyu mnpoBeaeHUM BCTYNHUTEIBHOIO MCHBITAHUS B YCTHOW  (opme
HK3aMEHALIMOHHAsl OTMETKa OOBABISAETCA Cpa3y IIOCJIE 3aBEpLIECHUs OIpoca
abuTypHUeHTA.

XapaKkTepuCcTHKA CTPYKTYPbI 3K3aMEeHALMOHHOI0 OnJjieTa

DK3aMEeHAIMOHHBIM OMJIET COCTOUT U3 BOIIPOCOB MO yU€OHOW JUCLMILIUHE!
«MexaHMKa 1 MaTeMaTHKa.

DK3aMEHAIIMOHHBIM OWJIET COCTOUT M3 TpPeX TEOPETHUECKUX BOIPOCOB,
MO3BOJIAIONIMX OLIGHUTh TMOJIy4eHHbIE B TIporiecce oOydeHuss Ha | cTymeHu
BBICIIEr0 0Opa3oBaHus 3HaHUs (0Opa3zoBaTenbHas IporpaMma O0akanaBpHara).

UneHsl 7K3aMEHAIMOHHOW KOMHCCHHM MOTYT TpejiaraTth HCIBITYEeMOMY B
Ka4yeCTBE JOMOIHUTEIBHBIX BOITPOCOB Pa300p MPOCTHIX MPUMEPOB, OTIPEACICHUS U
(GOpMYyIIMPOBKM TEOpPEM W3 TMPOTrpaMMbl. Bompockl, BBIJCIEHHBIE KUPHBIM
MIPUPTOM, U3JIATAIOTCS C IOKA3aTEICTBAMHU.



KpnTepml OLICHMBAHHUHA OTBE€TA HA BCTYIIUTEC/JIbHOM HCIIBITAHUHA

bamn

KpI/ITepI/II/I OLCHKH 3HAHUU U KOMI'IeTeHHI/Iﬁ CTYACHTOB
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- CUCTEMaTU3UPOBaHHbBIE, TITyOOKHE U MOJIHBIC 3HAHUS 10 BCEM pa3zeiaM
y4eOHOH IPOrpaMMBl, a TAKXkKe 110 OCHOBHBIM BOIIPOCAM, BBIXO/ISIINM 3a €€
IIPECIIBI;

- TOYHOE UCIOJIb30BAaHUE HAYYHOU TEPMHHOJIOTUU (B TOM YHUCIIE HA
MHOCTPAHHOM $I3bIKE), CTUJIMCTUYECKU IPaMOTHOE, IOTUYECKH MPABUIIBHOE
M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

- Oe3ynpeyHoe BiIaleHue HTHCTPYMEHTapUeM y4eOHOM TUCIUIINHBL,
yMeHue ero 3¢p(pEeKTUBHO UCIOIb30BaTh B IOCTAHOBKE U PEIICHUN
HAYYHBIX U MPO(ECCUOHAIBHBIX 3a]1a4;

- BEIpa)KEHHAs! CIOCOOHOCTh CAMOCTOATEIBHO U TBOPUECKH peIIaTh
CJIOXHBIE MPOOJIEMbI B HECTAaHAAPTHON CUTYALINH;

- IOJIHOE U TJIyOOKO€ YCBOEHUE OCHOBHOM U JIONIOJIHUTENIbHOM JIUTEPATYPHI,
PEKOMEHIOBaHHOM y4eOHOU MPOrpaMMoOi TUCHUUILIIUHBI,

- YMEHHUE OPUECHTUPOBATHLCS B TEOPUAX, KOHLIETIIUAX U HAIIPABIICHUAX 110
U3y4aeMOU JUCLMIUIMHE U 1aBaTh UM KPUTUYECKYIO OLICHKY, UCIIOJIb30BaTh
Hay4HbIEC TOCTVIKCHUS APYTUX TACLUIUIMH.

- CUCTEMATU3UPOBAHHbIE, TITyOOKHE U MOJHbIE 3HAHMS 110 BCEM pa3jieiam
y4eOHOH IPOrpaMMBbl;

- TOYHOE UCIOJIb30BAaHUE HAYUYHON TEPMHUHOJIOTUH (B TOM YHUCIIE HA
MHOCTPAHHOM $I3bIKE), CTUIIMCTUYECKU TPAMOTHOE, JIOTUYECKU MTPABUIILHOE
U3JI0)KEHUE OTBETA HA BOIIPOCHI;

- BJIQJICHUE UHCTPYMEHTApUEM YUeOHOUM AUCITUTIIIUHBI, YMEHUE €ro

() PEKTUBHO UCIIOIH30BaTh B MIOCTAHOBKE U PEIICHUU HAYYHBIX U
npodheCCUOHANIBHBIX 33]1a4;

- CITIOCOOHOCTH CAMOCTOSITENIBHO ¥ TBOPUYECKU PEIIaTh CIIOKHBIEC TPOOTIEMBI
B HECTAaHJAPTHOW CUTYaIlMH B paMKaxX Y4EeOHOU MPOTrpamMMBl;

- [IOJIHOE€ YCBOEHHUE OCHOBHOU U JIOTIOJIHUTEIBLHOM JIMTEPATYPHI,
PEKOMEHIOBAaHHOW Y4eOHOU MPOrpaMMOi TUCIUTIITUHBI,

- YMEHHUE OPUECHTUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHUECTIUAX U
HAMNpaBJICHUAX M0 U3Yy4aeMON JUCHUIUIMHE U 1aBATh UM KPUTUUYECKYIO
OLICHKY;

- CaMOCTOSITENIbHAs pa0oTa Ha MPAKTUUECKHX, JTA0OPATOPHBIX 3aHATHSIX;

- TBOPYECKOE YYaCTHE B TPYMIIOBBIX OOCYKJICHUSIX, BRHICOKUH YPOBEHb
KYJIbTYPbI HCHIOJIHEHUS 33/ IaHUU.

- CUCTEMATU3UPOBAHHbIE, TTTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM
MOCTABJICHHBIM BOIIPOCAM B 00bEME yueOHOUM MPOTrpaMMBl;

- HCTI0JIb30BaHNE HAYYHOW TEPMUHOJIOTHH, CTUIMCTUYECKH TPAMOTHOE,
JIOTUYECKH MMPABUIIBHOE U3JI0KEHNE OTBETA HA BONPOCHI, yMEHUE JIE€JIaTh
000CHOBaAHHBIE BBLIBOIBL,

- BJIaICHUE MHCTPYMEHTapueM YUYeOHON NUCHUIUIMHBI (METOIaMU




KOMIUIEKCHOTO aHaJIN3a, TEXHUKOW HH(POPMAIIMOHHBIX TEXHOJIOTUI),
YMEHHE €T0 UCIOIb30BaTh B IOCTAHOBKE U PELIEHUN HAYYHBIX U
pod)eCCUOHATTBHBIX 3a/1a4;

- CIIOCOOHOCTH CAMOCTOSTENIBHO PEIATh CIOKHBIE MPOOJIEMBI B pAMKaX
y4eOHOM IPOrpaMMBbl;

- YCBOCHHME OCHOBHOM M JIOTIOJHUTEIBHON JTUTEPATYPHI, PEKOMEHIOBAHHOU
y4eOHOM MPOrpamMMOi AUCITUTIIINHBI;

- YMEHHE OPUEHTHPOBATHCS B OCHOBHBIX TEOPUAX, KOHUEIIUAX U
HaIPaBJICHUAX 110 U3y4aeMON TUCHUIUIMHE U 1aBaTh UM KPUTHUECKYIO
OLIEHKY C MO3ULIUN rOCY1apCTBEHHON UAEOIOTHH (IO TUCIIUILIMHAM
COLIMAJIbHO-TYMaHUTAPHOTO 1IUKIIA);

- aKTUBHAsI CaMOCTOATENbHASI pab0Ta Ha MPAKTUYECKHUX, JTa0OPATOPHBIX
3aHATUAX, CHCTEMAaTUYECKOE yUaCTHE B TPYIIIOBBIX OOCYKICHHUSIX,
BBICOKMH YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHUN.

- CUCTEMATU3UPOBAHHbIE, TITyOOKHE U MOJHbIE 3HAHMS 110 BCEM pa3jieiam
y4eOHOU POrpaMMBl;

- HCI0JIb30BaHNE HAYYHOW TEPMHUHOJIOTMH (B TOM YHCII€ HA HHOCTPAHHOM
A3BIKE), IMHIBUCTUUECKH U JJOTMUECKU MTPaBUIIBHOE U3JI0KEHHE OTBETA Ha
BONPOCHI, YMEHUE JIeJIaTh 000OCHOBAaHHBIE BBIBOIbI;

- BJIaJICHUE UHCTPYMEHTApUEM YUeOHOM TUCIUIUIMHBI, YMEHHE €T
HCIIOJIb30BaTh B IOCTAHOBKE U PEIICHUU HAYYHBIX U NPO(eCCHOHATBHBIX
3az1ay;

- YCBOCHHME OCHOBHOM U JIOTIOJHUTEIBHON JTUTEPATYPHI, PEKOMEHIOBAHHOU
y4eOHOM IPOrpaMMOi TUCUUILIIUHBI,

- YMEHHUE OPUEHTUPOBATHCSA B OCHOBHBIX TEOPHSX, KOHUENINIX U
HAIIPaBJICHUAX MO U3y4aeMOU TUCIUIUIMHE U JaBATh UM KPUTUYECKYIO
OLICHKY;

- CaMOCTOsTEeNbHAsL paboTa Ha MPAKTUUECKUX, JIAOOPATOPHBIX 3aHATHIX,
ydacTue B IPYIIOBBIX OOCYKICHUSX, BBICOKUN YPOBEHb KYJIbTYpHI
VCIIOJTHEHUS 3aJJaHUN.

- JIOCTaTOYHO TMOJIHBIE U CUCTEMATU3UPOBAHHBIC 3HAHUS B 00bEME YueOHOM
MpOrpaMMBl;

- UCTI0JIb30BaHUE HEOOXOAMMOMN HAyYHOU TEPMUHOJIOTHH, CTHIIMCTUYECKH
rPaMOTHOE, JIOTUYECKU MTPABUIILHOE U3JI0KEHUE OTBETA HA BOIIPOCHI,
yMEHUE JieNilaTh 000CHOBAHHBIE BHIBO/IBI;

- BJIaJICHUE WHCTPYMEHTapUEeM y4eOHOM NUCIUILIMHBI, YMEHUE €ro
MCIIOJIh30BaTh B PEIICHUH YYCOHBIX U MPOPECCHOHAIBHBIX 3a7aY;

- CITOCOOHOCTH CAMOCTOSITEIIbHO TPUMEHSITH TUTIOBBIE PEIICHUS B paMKax
y4eOHON TTPOrPaMMBbI;

- YCBOEHHUE OCHOBHOM JIMTEPATYPhl, PEKOMEH/IOBAHHON yUeOHOM
MPOrpaMMOU TUCIUTIIINHBI,

- YMEHHUE OPUCHTUPOBATHLCS B 0a30BbIX TECOPHUAX, KOHLICTIIUAX U
HaIMpaBJIECHUIX MO0 U3y4aeMOM JUCHUIUIMHE U 1aBaTh UM CPABHUTEJBHYIO
OIICHKY;




- aKTUBHAsI CaMOCTOSATENIbHASI pab0Ta Ha MPAKTUUYECKHUX, JTaA0OPATOPHBIX
3aHATHUAX, IEPUOUIECKOE yUACTUE B TPYIIIOBBIX OOCYKICHUX, BEICOKUMA
YPOBEHB KYJIbTYPBI UICIIOJIHEHUS 3aJaHUM.

- IOCTaTOYHBIE 3HAHUA B 00beME YUEeOHON NpOTrpaMMBbl;

- UCII0JIb30BaHNE HAYYHOW TEPMUHOJIOTMH, CTUIINCTUYECKH TPAMOTHOE,
JIOTUYECKH MPaBUIBHOE U3JI0KEHUE OTBETA HAa BOIIPOCHI, yMEHHE J€NIaTh
BBIBO/IbI;

- BJIAJICHUE UHCTPYMEHTAapUEM y4eOHOM TUCHUIUIMHBI, YMEHUE €TI0
MCIOJIb30BaTh B PEIICHUH YUeOHBIX U MPOPECCHOHATIBHBIX 33/1a4;

- CIIOCOOHOCTH CAMOCTOSITENIBHO IPUMEHSTh TUIIOBBIE PEIIEHUS B PAMKaX
y4eOHOM IPOrpaMMBbl;

- YCBOEHUE OCHOBHOM JIMTEPATYPbl, PEKOMEHI0BAHHON yU4E€OHOM
[IPOrpamMMOi TUCUHUILIIUHBI,

- YMEHHE OPUEHTUPOBATHCS B 0a30BBIX TEOPUSIX, KOHLIETILUAX U
HaIPaBJICHUAX 110 U3y4aeMOU TUCHUIIIMHE U 1aBaTh UM CPABHUTEIBHYIO
OLICHKY;

- CaMOCTOsTENbHAs paboTa Ha MPAKTUUECKUX, JIAOOPATOPHBIX 3aHATHIX,
ydacTue B IPYIIOBBIX OOCYKICHUSX, BBICOKUN YPOBEHb KYJIbTYPHI
WCIIOJIHCHHUS 3a1aHUI.

- IOCTaTOYHBIN 00BEM 3HAHUN B paMKax 00pa30BaTEIbLHOIO CTAHIAPTA;
- YCBOEHUE OCHOBHOM JIUTEPATYPbI, PEKOMEHA0OBAHHOW y4eOHOMI
IPOrpaMMON TUCHUIIIINHBL,

- ACII0JI30BaHNE HAYYHON TEPMUHOJIOTUH, CTUIMCTUYECKOE U JIOTUYECKOE
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, yMEHHE JIENIaTh BBIBOIbI 0€3
CYIIECTBEHHBIX OIHOOK;

- BJIaJICHUE UHCTPyMEHTapueM YU4eOHON AUCUHUIUINHBI, YMEHUE €T0
UCIOJIb30BaTh B PELICHUH CTaHAAPTHBIX (TUIIOBBIX) 33/1a4;

- YMEHHUE NOJ1 PyKOBOJICTBOM IPENoiaBaTelis peuaTh CTaH1apTHhIE
(TUNOBBIE) 3a/1aUH;

- YMEHHE OPUEHTUPOBATHCS B OCHOBHBIX TEOPUAX, KOHIEIIUAX U
HaIpaBJIEHUAX 110 U3YYaeMOU IUCUUILIMHE U 1aBaTh UM OLICHKY;

- paboTa 1o pyKOBOACTBOM IPENOAABATEINS HA MPAKTUYECKUX,
71a00paTOPHBIX 3aHATHUAX, TOITYCTUMbINA YPOBEHb KYJIbTYpPbl UCIIOJHEHUS
3alaHUM.

- HEJTOCTAaTOYHO TMOJIHBIN 00beM 3HAHUH B paMKax 00pa30BaTEILHOTO
CTaHIapTAa;

- 3HAaHUE YaCTU OCHOBHOM JIMTEpaTyphl, PEKOMEHOBAaHHOW yueOHOU
IpOrpaMMON TUCLMIUIMHBI,

- HCTIOJIb30BaHNE HAYYHON TEPMUHOJIOTHH, U3JI0KEHUE OTBETA HA BOIPOCHI
C CYILLIECTBEHHBIMU JTMHTBUCTUYECKUMU U JIOTUYECKUMU OIINOKAMU;

- cnaboe BIIaJIecHuE MHCTPYMEHTApUEM YUeOHOM TUCUUTLITUHBI
HEKOMIIETEHTHOCTb B PEIICHUH CTAHIAPTHBIX (THIOBBIX) 3a/1a4;

- HEYyMEHUE OPUEHTUPOBATHCA B OCHOBHBIX TEOPHUAX, KOHLEIIUAX U
HAaIIPABJICHUAX U3Y4aeMOU JUCHUILIMHBI;




- IACCUBHOCTh HA MPAKTUYECKUX U JJAOOPATOPHBIX 3aHSITUSX, HU3KUI
YPOBEHbB KYJIbTYPbI HCIIOJIHEHUS 33/ IaHUMU.

- (hparMeHTapHbBIC 3HAHUS B paMKax 00pa30BaTEIbHOTO CTaHIAPTa;

- 3HAHUSI OTJIEIbHBIX JINTEPATYPHBIX HCTOYHUKOB, PEKOMEHIOBAHHBIX
y4eOHOM MpOorpaMMOn JUCIUTIINHBL

- HEYMEHUE UCIOIb30BaTh HAYYHY TEPMUHOJIOTHUIO JUCIUILIINHBI,
HaJIM4YUE B OTBETE IPYyOBIX CTHIIMCTUYECKHUX U JJOTUYECKUX OLIUOOK:

- IACCUBHOCTh HA MPAKTUYECKHUX U JTA0OPATOPHBIX 3aHATHUIX, HU3KUN
YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHUM.

- OTCYTCTBHE 3HAHHUI ¥ KOMIIETCHI[MN B paMKax 00pa3oBaTEIbLHOTO
CTaHJapTa WU OTKa3 OT OTBETA.
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COJEPXAHUE IMTPOI'PAMMBbI
MEXAHHUKA

PA3JIEJI |. Teoperndeckasi MeXaHuKa

Tema 1.1. Kunematuka Toukun

OcHOBHbIE MOHATHS KUHEMATHKUA. CKOPOCTh TOYKM U YCKOPEHHE TOYKH.
PaBHOoMepHOE W  paBHOIlEpeMEHHOE JBWKeHHE. KuHemaTmka TOYKHM B
KPUBOJIMHENHBIX KOOPJNHATAX.

Tema 1.2. KunemaTuka TBepaoro reJa

Onpenenenue W CBOMCTBA NOCTYHATEIbHOTO JIBHXKEHUSI TBEPAOTO TeENa.
Bpamienre TBepaoro Tteina BOKPYTI HEMOJBHXKHOM OCH. YTJIOBAas CKOPOCTh U
YIJIOBOE yCKOpeHue. PaBHOMEpHOE M paBHOINEpeMEHHOE BpamieHue. Ilnocko-
MapajyieIbHOE JBMXKEHUE Tena. [[BMKEHHE TBEPAOro Tejla OKOJO HEMOJABUKHOU
touku. Teopema JlanamOepa-Oiiiepa. CKOpOCTM M YCKOPEHHS TOYEK Tena.
Teopema PuBanbsca. Kunematuueckue ypaBHeHus Ditniepa. J{BuxkeHrue cBOOOIHOTO
tBepaoro tena. Teopema [lansa. Crnoxuoe nBukeHue Touku. CIOKHOE JBUKEHUE
TBepaoro tena. CrokeHHMEe MIHOBEHHBIX BpauieHud. OOmmumi ciayyail. BuHT.
L{eHTpanbHas BUHTOBAS OCh.

Tema 1.3. iluHaMHUKa TOYKH

3akoHbl ¥ 3amauu  AuHaMukd. OOmuMe TeopemMbl JAMHAMHUKUA TOYKHU.
[IpsimonuueitHoe ABMKeHHE TOYKH. [IpsAMonuHeliHble KOJIeOaHUS TOYKH.
CBoOo/iHbIE, 3aTyXaloIINe, BhIHYK/ICHHbIE KoyieOaHus. [[BUKeHHE TOYKH B TOJIe
HeHTpanbHbiX cuil. Popmynbl buns. 3amadya Herotona. YpaBHenune Kemepa.
HckyccTBeHHBIE CHOYTHUKM 3eMid. JIBuKeHUE HECBOOOJHOW MaTepuarbHON
Touku. MatemaTuueckuii MaaTHUK. bpaxucroxpona. Cdepuyeckuili MasTHHK.
OTHOCUTENBPHOE JABWKEHUE MATEPUAIBHONM TOYKU. OTHOCUTENBHBIM IIOKOM U
JBUKEHUE BOIM3U oBepXHOCTH 3emiid. MasitHuk Dyko.

Tema 1.4. IuHAMHKA CHCTEMBbI

OcHOBHBIC TIOHSATUSI W OCHOBHBIE JIMHAMUYECKHE BeJIWUMHBL. OOmIMe
TEOpPEMbl JIMHAMUKN CHUCTEMBI. J[MHaMMKa TeJl MEPEMEHHON MacChl. YPaBHEHHUE
Memepckoro. 3anaun [{nomkoBckoro.

Tema 1.5. luHaMuKa TBEPAOIo0 TeJjia

I'eomeTrpus macc. TeH3op wHEpLMHU, SIUTAIICOM MHEPUUU. BpanieHue tenna
BOKPYT HENOJABWXXHOU ocu. JlaBneHne Ha ocb. Pusmuecknii MasTHUK. [Imockoe
JBWKECHHE TBEPAOrO Tena. JIBUKeHHWe Tejla OKOJO HENOABMKHOM TOYKH.
JuHamuueckue ypaBHEHUs Ouiepa. JIBUKEHHE TSAXKEIOro TBEPAOro Tea.
[Ipo6nema uerBepToro unrerpana. Cmyuam ODitnepa, Jlarpamxka, KoBaneBcKoi.
DneMeHTapHasi Teopusi rupockomna. Teopus ynapa. Yaap no teiy, BpallaroneMycs
BOKPYT HENOABWXKHOM ocu. LleHTp ynapa.

Tema 1.6. AHaIUTHYECKAsI MEXaHUKA

[Ipunimn Bo3MOXHBIX TiepeMemieHuii. [lpunnun JlamamGepa. OOuiee
ypaBHEHHE JHMHAMHMKU. YpaBHeHus Jlarpawka mnepBoro pona. YpaBHEHHUS
Jlarpanxxka BTOoporo pona. KanoHunueckue ypaBHeHus [‘amunproHa. Mansie
KOJIeOaHUsI MEXaHUYECKUX CUCTEM. Y CTOWYMBOCTH paBHOBecus. Teopema JlexeH-

11



Jupuxne. YpaBHEHUs ABUKCHHUS HETOJIOHOMHBIX CHCTEM. YPaBHEHHs AMIEIs.
Bapuanmonnsie npuniunsl. [Ipunnnn ['amMunerona, npuanmn [aycca.

PA3JIEJI Il. MexaHuka cIUIOIIHOM Cpeabl

Tema 2.1. OcHOBHbIe TNOHATHSA, HCHOJb3yeMble ISl ONUCAHUS
ABHKeHHUS U JedopMalMi CIVIOLIHBIX Cpej

[Ipeamer MexaHuKH  CIUIOIIHOM  cpeabl. OOJacTe  NPUIIOKEHHI,
NIEpCIIEKTUBHbIE  HampasieHus. llomstme  cruomHoM  cpenpl.  ['umoresa
CIUIOIIHOCTU. DiiepoBo W JlarpaHkeBo omnucaHue ABWKeHUS. VHIuMBUAYyalbHAs
pou3BOAHAs MO BpeMeHU. Bekxtop mepememienus. TeH3op Mamibix aedopMaiuii.
['maBHBIE OCH, TJIaBHBIC 3HAUYCHWSA, WHBAPHAHTHI TEH30pa JeopMaIiui.
MexaHuuecKuid  CMBIC  KOMIIOHEHT TeH3opa jJedopmanuil. YpaBHEHUs
COBMECTHOCTH JJII KOMIIOHEHT TE€H30pa MalbiX nedopmanuit. TeH3op ckopocTeit
nedopmarinii. BeipakeHre ero KOMIIOHEHT Yepe3 KOMIIOHEHTHI CKOpocTU. TeopeMa
Komm-I'ensmronbua. Bektop Buxps. Hupkynsuus ckopoctu, Teopema (CTokca.
[Torennuman cKkopocTH.

Tema 2.2. ®dyHagaMeHTAIbHbIE 3AKOHbI MEXaHMKH CIUIOIIHOM cpelabl M
TEPMOAMHAMHUKHU

3aKOH COXpPAaHEHUs MAacChl. Y PAaBHEHHE HEPA3PBIBHOCTU. 3AaKOH COXPAHEHHUS
KoJIndecTBa JBWXEHHS. CHIlbl, JEHUCTBYIOIIME Ha CIUIOMIHYIKO cpexy. Bekrtop
Hanpspokenusi, Gopmyna Komm. TeHzop HamnpsbkeHuil. YpaBHEHHUS JIBHOKCHUS
CIUIOITHOM Cpeapl. 3aKOH COXPAaHECHUSI MOMEHTa KOJIMYECTBA JBUKCHHS B
KJIACCUYECKOM ciydae. MpaeanbHas Hecxkmmaemas KuakocTb. llomnas cucrema
ypaBHEHUW. YCIOBUE HENpoHUIAeMOCTH. [lpumepsl OBMKEHUN UACATBHOU
HEC)KMMAEMOM KUJIKOCTU: TBEPAOTEIBHOE BPALLCHUE B LUJIMHIPUYECKOM COCY/IE,
IJIOCKOMAPaJUIEIbHOE ITOTEHIIMAJIBHOE TEUYEHUE B OKPECTHOCTH KPUTHUYECKOU
Toukd. Bsskas xuakocts. OnbiT HetoroHa. 3akon HaBbe-CTokca. YpaBHEHU
HaBpe-Ctokca. IlosmHast cucrema ypaBHEHMH HEC)KMMAEeMOW JIMHEHHO-BSI3KOU
*KuakocTh. ['pannunbie ycnoBus. CIOHUCTBIE TEUEHUS U UX MPUMEPBL: TEUEHUS
[Tyaseitnsg u Kystra u npyrue. Yopyras cpeaa. Oneit I'yka. 3akon ['yka. [lonnas
CUCTEMA YPAaBHEHUU JIMHEMHO-YNPYTrOoW Cpenbl. THUIHYHBIE TPAaHUYHBIE YCIOBUS.
[lepBbIil 3aKk0H TepMoauHAMUKKU. BHyTpeHHsis sHeprusa. Teopema 00 M3MEeHEHUU
KMHETHUYECKOW SHEPrur. Y paBHEHHUE SHEPTUU U YPABHEHHE MPUTOKA TEIUIA. 3aKOH
temnonpoBoaHoctu dDypwe. Bropoit 3akoH TepMmoauHamuku. [lonstre sHTpONNM.
VYciioBusi Ha TTOBEPXHOCTSX CHJIBHOTO pa3pbiBa B CIUIOMIHBIX Cpeaax. Y IapHbIE
BOJIHBI, TAHT€HIIUAJIBHBIE Pa3pPbIBbl, KOHTAKTHBIC IOBEPXHOCTH.

Tema 2.3. Kitaccuueckue Mojiesid CIUIOIIHOM Cpebl

UneanvHas cxxumaemas XUAKOCTh WM Ta3. [lonHas cucremMa ypaBHEHUM.
Tunuunble rpaHuuHble ycioBus. CoBepineHHbIM ra3. IlpuMepsl JIBHKEHUI
UJICAIBHOTO C)KMMAaeMOT0 COBEPIIIEHHOIO Ira3a: 3BYKOBbIE BOJIHBI, BOJIHBI PrMaHa.

WNnrerpansl bepuynnm n Komm-Jlarpanka u ux npumenenue. Teopemsl 0O
BUXPSIX B MACATBHOW KUAKOCTH. [loTeHUManbHOE JBUXEHHE OIHOPOIHOU
HECO)KMMAEMOM KUJKOCTU. YpaBHeHue Jlamaca misi moTeHmMana CKOPOCTH.
['pannuHbIe YyCJIOBUS Ha TIOBEPXHOCTH TBEPAOrO Tejla W Ha CBOOOJHOMU
MOBEPXHOCTH KUJAKOCTU. I[IpuMepbl TUIOCKUX MNOTEHUHUAIBHBIX JIBHXKEHUN

12



OOHOPOAHOU HecCxKMMaemon >xuiakocth. DyHkuus Toka. IlmockomapasnienbHOe
TE€YeHHe, OOTeKaHWE YyrIJia, UCTOYHUK U CTOK, AUMOJb, OOTEKaHHE IMJIMHIPA.
Bsskas TtenmonpoBoaHas KuUAKOCTh. llomHas cucrema ypaBHeHuid. Ywucno
Pelinonbaca. [lonsatue o morpannunoM cioe. Onbit PeitHonmpaca. Ilonstre 00
YCTOWYMBOCTH TEUCHUS W TypOyJeHTHocTH. JIMHEWHas TepMoympyras cpena.
[lonnas cucrema ypaBHeHUM. TunuuHble rpaHuyHble ycinoBus. [locTaHoBka 3amau
JMHEWHOW TEOPUM YNPYTOCTHM B IEPEMEIICHUSAX M B HAIPSHKECHHUSIX. leopema
€AUHCTBEHHOCTH 3aJa4 JuHEWHOW Teopuu yrpyroctu. lIpunuun CeH-Benana.
3amaya 00 OJHOOCHOM pacTsKeHUU ympyroro Opyca. Heymnpyroe mnoBeneHue
nehopMUpyeMbIX TBEPABIX Tel. [11acTHYHOCTD, OJI3yUYecTh, peaKcalysl.

Tema 2.4. PapHoBecHe JKHAKOCTEH U TBEPABIX 1ePopMHUPYEeMBbIX TeJl

VYpaBuenus ruapocTaTukud. bapomerpuueckas Qopmyna. JlaBieHue Ha
TBEPAYIO TMOBEPXHOCTh. 3akoH Apxumena. PaBHoBecue Bpamaronieics
HEC)KMMAEMOM JKHUJIKOCTH. YPAaBHEHUS PABHOBECUS JIMHEWHO-YNPYTrOro Tena.
burapMoHnueckoe ypaBHEHME [JIs1 BEKTOpa nepemenieHusd. 3aaada Jlame.
OnpeneneHue TEpPEeMEICHH, paclpe/iefieHUe HanpsHKeHUHW B CTEHKE TPYOBI.
3agada O KpyYEHUH CTEPKHS KPYTIIOTO MTONEPEYHOTO CEYEHUS.

Tema 2.5. IlpumeHenne MeTOA0B TeOpUHM (PYHKUUH KOMILJIEKCHOIO
MePEMEHHOI0 K PEelLICHUI0 3a1a4 MEXaHUKH CIVIOLIHOM CpeAbl

[lnockne moTeHUHaNbHBIE TEUYEHUS HACATBbHOW HEC)KHMMAEMOM KUIKOCTH.
KoMriiekcHast CKOpoCTb, KOMIUIEKCHBIM IOTEeHIHAN. [IpuMepsl KOMILIEKCHOTO
NOTEHLMaNa: TOYEYHBIH BUXpb, AUNOIb, OOTEKaHHE KpPYyTrOBOTO LMIMHApPA C
uupkynsuuert. @opmynsl  HammeirmHa UL THAPOJAWHAMUYECKUX — PEAKLUMN.
®opmyna KykoBckoro miga mnoabemHoit cuibl.  [lapamoxc  JlamamOepa.
[ToctynaTtenbHoe JBMKEHHE LWIMHIpAa U IIapa B OE3rpaHUYHON JKUIKOCTH,
IpucoeauHeHHass Macca. lInockume 3amaum Teopum ynpyroctu. KoMIIOHEHTBI
MEepEeMENICHNI B TJIOCKOW 3a1ade. YpaBHeHus benbTpamu-Muuenna. YcnoBue Ha
BHEIIIHUE MACCOBBIE U NTOBEPXHOCTHBIE CHJIbI. [I0CTaHOBKA MIOCKMX 3a7a4 TEOPUU
ynpyroctu. Ilnockoe nepopMupoBaHHOE M TIJIOCKOE HAMPSKEHHOE COCTOSHUSA
ynpyrou cpenpl. OyHKIMA HanpspKEHUA OpU. bHrapMOHMYECKOE YpaBHEHUE U
rpaHuyHble ycnoBus it pyHkuuu Opu. Popmyna ['ypca. BeipakeHuss KOMIIOHEHT
TE€H30pa HaIpSHKEHUN U BEKTOpa NepeMelleHHi depe3 (YHKIHMH KOMIUIEKCHOTO
nepeMeHHoro. ['paHuWyHble yCIIOBUA M KIacCHU(PUKaLMS KpaeBbIX 3aaay st
orpeaeneHus: PyHKIUN KOMIIJIEKCHOTO EPEMEHHOTO.

Tema 2.6. BosiHOBBIE IBHKEHNS CIVIOLIHOM CpeIbl

JlunentHass Teopuss BOJIH. BonHOBoe ypaBHeHHE. berymue BOJIHBL
CoOcTBeHHbIe KoJeOanus. BoiaHbI Ha TOBEPXHOCTH TSIKETION HEC)KHUMaeMOn
uaeanbHol kuakoct. Ctosiune BoJiHbL. [IporpeccuBHbIE BOIHBI. XapaKTePUCTUKU
CHUCTEMbI KBA3WJIMHENHBIX YPABHEHHUM B YACTHBIX MPOU3BOIHBIX MEPBOrO MOPSIKA.
3BYKOBBIE BOJIHBI B C)KMMaeMOM rase. HenuHelHble BOJHBI MaJIOW KOHEYHOU
aMIUIMTYJIbI B  BA3KOM TEIUIONPOBOJHOM rase. YpaBHeHue broprepca.
VYcraHoBuBIIeeCS — CBEPX3BYKOBOE OOTeKaHWe TOHKOro mnpoduis. BeiBon
BOJIHOBOTO YPaBHEHUs Ui MHOTEHIMala cKopoctu. YUucno Maxa. ['panudnbie
ycioBus. B3pbIBHBIE BOJIHBI. 3ajaya O CUJIBHOM B3pBIBE B COBEpPLICHHOM Tase.
Ynpyrue BOJIHBI B U30TpOnHOM cpene. Cucrema ypaBHEHUN JIMHEWHON TEOpHUH
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YIOPYrocTH B ciiyyae aauadaTudeckux mporieccoB. [IpoosbHBIE W MONEpEUHbIS
II0CKue BOJIHBI. BomHbel Penes.

Tema 2.7. Mojeu IJIaCTHYECKHUX TeJl

[Tnactuueckue nmedopmanuu. I[loBEpXHOCTH HArpy>KEHUS, TEKYYECTH.
N neanbHO-TIIACTHYECKHE TENIA C YIPOUHEHUEM. Y CIIOBUA TNIACTUYHOCTU Tpecka u
Museca. [IpuHnun MuHUMyMa pabOThl UCTUHHBIX HANPSHKEHUN HA MPUpAIICHUIX
wiactuyeckux aedopmanmii. AccouuupoBaHHBIM 3akoH. [lomHas cucrema
ypaBHEHUM ISl yIPYTO-HACaIbHO-TNIACTUYECKON cpeapl B Teopuu IIpanatis-
Peiicca.

PA3JIEJI I11. ConpoTuB/ieHre MaTepHAJIOB U OCHOBBI CTPOUTEIbHOH
MEXaHUKH

Tema 3.1. PacTsxenue, ckaTHe U KPyYeHHe CTEPKHSA

[IpononmpHass cuna. YCaoBUA MNPOYHOCTH IIPU  pacTshKeHMHM. Pacuer
OPOCTEHIINX TJIOCKUX CTEp’KHEBbIX cucTeM. Hampspkenus u aedopmauuu mnpu
IUIOCKOM HAIIPSDKEHHOM COCTOSIHUU. KpydeHne CTep)KHs KpYIVIOro ITONEPEYHOTO
ceyeHMs. KpyTsamuii MOMEHT. Y CIOBHSI ITPOYHOCTH U JKECTKOCTU IPU KPYUYEHUHU.
Kpyuenue OpycbeB HEKpYTIIOro CEUEHHUS.

Tema 3.2. U3ru6 Oanku. IIpyHOMI BO3MOKHBIX IepeMelleHuil IJs
BbIYMCJICHHS NepeMeleHnid Mpu u3rude 6aJI0K

HopmasibHBlE M KacaTelbHbIE  HANpPSDKEHUSA.  YCIOBUE  INPOYHOCTH.
WurterpupoBanue audQepeHuanbHOr0 ypaBHEHUsT W30THYTOM OCH  Oankwy.
®opmyna MakcBemia-Mopa ayist ciydass u3ruOa. BeiuncieHue nepeMmenieHus B
o0leM cilyyae HarpyeHus Opyca. DHEpPreTHYecKHe METO/bl OIpEeeICHHUS
nepemeniennil. Teopema Kactunuano. Materpan Mopa. [Ipasuiio Bepemaruna.

Tema 3.3. Crep:xkHeBbIe KOHCTPYKIUH

CrepkHEBble KOHCTPpYKLMH: (epMbl W  pambl. Pacuer cTaTu4ecku
HEONPEIEIUMBIX CHCTEM IO METONy cwi. KaHOHWYeCcKne ypaBHEHUs METOJA CHJI
pu u3rude 0anaoK u pam.

Tema 3.4. YCTOMYMBOCTH YIIPYTHX CTEP:KHE

OcHOBBI TeOpUU KOJIEOAHWM YHOPYrHUX CHUCTEM. YCTOMYMBOCTH YIPYTHX
crepkHe. Kpurnueckas cuina.

PA3JEJI IV. UnciieHHble MeTOIbI MEXaHUKH CIIOIIHOM Cpeabl

Tema 4.1. JIuHeiiHble U HeJIMHEHHbIC ajire0panvecKue yYpaBHEHUS] U
CHCTEMbI

UucnenHoe pelieHue ypaBHEeHHM. MeTon wuTepanui, €ro CXOIUMOCTb.
Meron HproToHa, €ro reoMeTpUYecKuid CMBICI. PellleHne CucTeM JIMHEMHBIX
anreOpanyeckux ypaBHeHU. MeTo uckimodeHus. Meroj utepaiuii 1 TeopeMa o
CXOAUMOCTH. MeTo bl YMCIIEHHOTO PEIIEHUS] CUCTEM HEJIMHENHBIX YPABHEHUMH.

Tema 4.2. PazHoCTHBIE CXeMbI H MX IPMMEHEHHE

Uucnennoe pemenune OJY. Merong Pynre-Kyrra werBeproro mnopsiaka
TOYHOCTU. Pa3HOCTHBIE CXEMbl /JI YpaBHEHUH MaTeMaTH4ecKou GU3NKU U
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MEXaHUKH. ANNPOKCHUMALUs, YCTOMYUBOCTb, CXOJUMOCTb. SIBHBIE W HESBHBIE
PA3HOCTHBIE CXEMBI, YCIOBHUSA UX YCTOWYNBOCTH. METO MMPOTOHKM.

Tema 4.3. MeTo rpaHNYHBIX 3JIEMEHTOB

OCHOBHBIE TMOHATHA TEOPUM TPAHUYHBIX HMHTETPAIBbHBIX YPAaBHEHUM.
@dynnameHTanbHbl penieHus. [lepexon oT ypaBHEHHH B 4aCTHBIX MPOU3BOIHBIX K
VMHTErpajbHbIM ypaBHEHUAM. OCHOBHBIE MOHATHS METOAA TPAHUYHBIX 3JIEMEHTOB.
Yucnennas  auckpermsauusa.  UucneHHoe — umHTerpupoBaHue. [ paHuuHBIE
MHTErPAJIbHBIE YPAaBHEHUS JUUIs1 OCHOBHBIX THUIIOB KPAeBbIX 3aa4. AIIIPOKCUMALS
IPaHUYHBIX (PYHKIMHA U FPAaHUYHBIX ypaBHEHUH. J[MCKpeTHbIE ypaBHEHUsI METOJla
IPaHUYHBIX 3JeMEHTOB. KoMIbploTepHas peanu3anus METOAA TPaHUYHBIX
JIEMEHTOB IIPUMEHUTENIBHO K OCHOBHBIM 3aJadaM TEOpUM YIPYroctu. Meron
I'PAaHUYHBIX MHTETPAIBHBIX YPAaBHCHHUM IpU PEUICHUM 33034 THAPOJWHAMMKHU.
UucieHHOE pEIICHHE HHTErpANBHBIX ypaBHeHuM @DpenroasmMa 2 poaa.
KBangpaTypHbIle METOBI.

PA3JIEJI V. KomnbloTepHasi MeXaHMKa

Tema 5.1. O030p aHATUTHYECKHMX M YMCJICHHBIX METOJO0B PpelIeHHs
3a1a4 MEeXaHUKH

O030p COBpEMEHHBIX NPHUKIAJAHBIX CHCTEM  aBTOMATHU3MPOBAHHOIO
WH)XEHEPHOrO0 aHaimu3a Juisi nepcoHanbHblx OBM. CpaBHUTENbHBIN aHAIN3
MPOTPAMMHBIX KOMIUIEKCOB JIJI1 KOHEUHO-3JIEMEHTHOTO aHAJIM3a MEXaHUKHU CUCTEM
Ha Oa3e I[IDOBM: ansys, nastran, patran, dytran, Is-dyna, pro/engineer
(pro/mechanica), catia, cosmos works (cosmos/m), solidworks, microstation,
unigraphics, i-deas; makeTOB KHHEMATHYECKOTO MW JIWHAMHYCCKOIO aHaJM3a
MexaHu3MoB adams, visualnastran, ansys workbench, working model, cucrtem
reHepalnd MHXEHEPHO-U300peTaTeNbckuX uaeu invention machine, techoptimizer
u Jp.

Tema 5.2. OcHOBBI MeTO/Ia KOHEYHBIX 3JIEMEHTOB M OCOOCHHOCTH €ro
NMPOrpaMMHOM peau3anuu s nepcoHaabHbix JBM

OCHOBHBIE TIOHSTUA M OMNPEACJICHUS METOJAa KOHEUYHBIX JJIEMEHTOB,
OTIpEeJICTICHHEe M CBOMCTBA MATPHUI[ KECTKOCTH, YNPYrocTd, (YyHKIHH (OpPMBI,
rpagueHToB. Bapuanuonnas (opmyJIMpoBKa MeETO/a KOHEYHBIX D3JIEMEHTOB B
MexaHuKke JehopMUpyeMOTo TBEPAOTro Tena.

Tema 5.3. PemeHue npakTHYeCKHX 33124 KOHEYHO-3JIEMEHTHOIO
aHaJIM3a ¢ UCNOJIb30BAHNEM KOMIIbIOTEPHBIX CHCTEM ansys, nastran

Uccnenosanne HamnpspkeHHO-AEDOPMUPOBAHHOTO  COCTOSIHUS — TIJIOCKOTO
YIOJIKOBOTO KPOHIITEWHA IPU CTATHYECKOM HArpyKeHWU. MopjanbHbIA aHaln3
KpblIa caMoJieTa. 3aTBepAeBaHue CiauTKa B Qopme yroika. JlamunapHoe u
TypOyJIeHTHOE TEYEeHHE B JABYMEPHOM pAacCIIUPSIOIMIEMCS KaHaie. AHaau3
HaIpsHKEHHO-1e(POPMUPOBAHHOTO COCTOSIHUS KOHCOJIbHOM OasKu C
ocoOeHHOCThIO. PacueT miockumx ¢epM mpu CTaTUYeCKOW Harpy3ke B Y3Jax.
[Tnockuit m3rub Oamok. PacdeT mIOCKMX paM MPU CTAaTUYECKOW Harpys3ke u
MPSAMBIX CTEP)KHEHW NPU KPpydeHHH. PacueTr cTep:KHEW C KPUBOJMHEMHOM OCHIO.
pacdyeT HECMMMETPUYHBIX OaJOK TEPEeMEHHOTO0 CeYeHUs U OalloK Ha YNpyroM
OCHOBAHUH.
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Tema 5.4. IlakeTbl KHHEMATHUYECKOr0 M JAMHAMHYECKOr0 aHaJu3a
MeXaHH3MOB

OC0OEHHOCTH UCIOJIB30BAHUS CHUCTEM KOMIIBIOTEPHOTO MOJEIUPOBAHHUS
KWHEMATUKU U JUHAMUKA MamuH 1 mexauusmoB Adams, VisualNastran, ANSYS
WorkBench, Working Model. Jlnmamuyecknii ¥ KHHEMAaTHYSCKHW aHAIIU3
MeXaHH4eCKUX cucteM. OCHOBBI MOJEIUPOBAHUS MEXAHUUECKUX CHCTEM B MAKETE
ADAMS. PelleHre NpakTUYECKUX 3a/lad aHajdu3a KUHEMAaTUKW W JUHAMHUKU
MEXaHMYECKUX CHCTEM C MCIIOJIb30BaHKEM KoMITbloTepHOro makera VisualNastran.

PA3JIEJI VI. IIaket Ansys

Tema 6.1. AHaAN3 aHATUTHYECKUX M YHMCJIEHHBIX METOJ0B PelIeHHs
3a1a4 MeXaHUKH

OG30p COBpPEMEHHBIX IPHUKIAIHBIX CHUCTEM  aBTOMATHU3HPOBAHHOTO
WH)KCHEPHOI'O0 aHaiM3a JJisi TepcoHalbHbIX OBM. CpaBHUTENbHBIM aHaAIMU3
IIPOIPAMMHBIX KOMILIEKCOB JIJI1 KOHEYHO-3JIEMEHTHOT'O aHAJIN3a MEXAHUKHU.

Tema 6.2. MeTog KOHEYHBIX 3JJIEMEHTOB M OCOOEHHOCTH €ro
NMPOrpaMMHOM peajim3auuy JJs nepcoHaabHbIXx IBM

Pemienne nmpakTHYECKHX 3aa4  KOHEYHO-3JIEMEHTHOIO aHalu3a ¢
UCITIOJIb30BAaHUEM KOMIBIOTEPHOU cucTeMbl Ansys. OCOOEHHOCTH MCIOJIb30BaHUS
CHUCTEMBI KOMITBIOTEPHOTO MOJECIMPOBAHUS KMHEMATUKU W JIMHAMHUKHA MAIIUH U
MeXaHu3MOB ANSYS.

PA3JEJI VII. MaTtemaTu4eckue MojieJId MeXaHUKHU AepopMUpPYeMOro
TBEPJAOro0 TeJIa 1 OCHOBBI MEXaHUKH Pa3pylIeHUsA

Tema 7.1. OcHOBHbIEe TIpyNIbl MEXaHUYECKHUX XAPAKTEPHCTHK
MaTepuajioB, OCHOBHbIE THIIHI MEXAHMYECKOT0 NMOBEIEHUS MATEPHAJIOB

Knaccudukanuss MexaHUUECKUX XapaKTepUCTUK MaTepuayioB. OCHOBHbIC
TUMBl MEXAHUYECKOTO0 TMOBEACHUS MaTepuanoB (YNPyroctb, MOJ3Y4eCTh,
MIaCTUYHOCTh). CyTh OCHOBHBIX Pa3IMUUM MEXAY YNPYTHUMHU, TJIACTUYECKUMU, U
PEOJIOTUYECKUMHU MOJICIISIMU TTOBENICHUS cpeibl. HeoqHOpOIHOCTh U aHU30TPOTIHSL.
Macmtabubiii gakrop 3TMX CcBOMCTB. [lonHble auarpammel neOpMHUPOBAHUS U
pa3pylICHUs.

Tema  7.2. XapakTepuUCTHKH  HANPAKEHHO-Ae(POPMUPOBAHHOIO
COCTOSIHUA epopMupyeMoOro teja. MaremaTu4eckue MOIeJ 1M MEXAHNYECKOT0
NnoBeJeHus e opMupyeMbIX Cpel

TeHn3op HanpskeHUH. [ T1TaBHbIE HOpMAaJIbHBIE U KACATEIIbHBIE HANPSKECHHUS.
OtHocutenbHbie W abcomoTHeIe nedopmaruu. Tenzop aedopmaimii, TEH30D
CKopocTell  nedopManmii, BEKTOp IepeMelieHuid. MeXaHHYeCKuid  CMBICI
nedopmanuii. CBsi3b BEKTOpa MepemMenieHuii ¢ tenzopom aedopmanuii. [llaposas u
JIeBUATOpHAsI YacTH TEH30pa HamnpsbkeHuil. [lnockoe HampsiKeHHOE COCTOSHUE U
miockoe negopmupoBaHHoe cocTosiHue. [loHsTHEe 000OIEHHOTO HAMPSKEHHOTO
cocTostHusl. Mojenu noBeneHust cpenbl. CTpyKTypHBIE CXEMbl. YTpyras MoOJeib
MOBEJICHUS Cpelibl. YTPYro-miiacTUYeCKue MOJEIM IMOBEACHUS Cpelbl. Y CIOBUS
MJIACTUYHOCTU. Bs3ko-ynpyrue wMojenu mnoBeneHus cpenbl. [lonsydects u
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penakcanus, 3aBUCUMOCTb MEXAY SAPAMH IMOJI3Y4YECTU U penakcauuu. JInHenHas
HACIICJICTBEHHAsI TEOpHUsl MON3y4decTU. AOENIeBO SAIpO MOJ3Y4YeCTH. YpPaBHEHUS
MPEEIbHOTO paBHOBecHUsA. [locTaHOBKA MOJIENBHBIX 3aAa4. Teopur NPOYHOCTH U
pa3pyLICHUS.

Tema 7.3. Pemienue pasanunbix Tunos 3agauy MATT

['pannuHbIe 3a7a4M U MOJAXOAbI K PEUICHUIO 33Ja4 TEOPUU YOPYTOCTH JJIs
Tena, CPOPMHUPOBAHHOTO W3 KYCOYHO-TIOCTOSHHBIX AJIEMEHTOB. Pemienue 3amad
JUIsl (PU3MYECKH HEMHEWHBIX YIPYTHX Cpell W JJiIsi OPTOTPOMHBIX YIPYTUX CpPE.
Pemienue ynpyromiacTU4eCKuX 3a7a4 METOJAO0M JOMOIHUTENbHBIX Je(opMmanuii u
METOAOM  JIONMOJIHUTENbHBIX  ycunuil. Pemenue 3agad s JIMHEMHBIX
HACJICCTBEHHBIX  BS3KOYNPYTMX Cpeld M 3aJad  BSI3KOYNPYTOCTH IS
HEOJHOPOJHBIX cpea. PelleHne 3agad TEOpPUM YHNPYTrOCTH HEOJHOPOAHBIX CPEI.
OcCHOBHBIE TMpaBWIA IOCTPOEHUA MOJEIbHBIX 3ajad. llocTtaHoBKa 3amauu
onpeaeneauss HJIC mnpeaBapuTenbHO HAMPSHXKEHHOTO IMOJMYHPOCTPAHCTBA €
CUCTEMOU MMOJ3EMHBIX COOPYKEHUM.

MATEMATHKA

PA3JIEJI |. Anre6pa u Teopusi YyuceJ

Tema 1.1. ApudpMeTuKa HeJbIX Yuces

JIeTMMOCTh LIEJIBIX YUCEN U €€ CBOMCTBA. TeopeMa O IEJIEHUH C OCTATKOM.
HauGonpmmii oOuwmii nenurtens. AnroputM EBknuaa u 3anmucs HOJl B Buae
LEJIOYUCICHHOW JIMHEMHOW KoMOMHAnuu. B3auMHO mpocThle uuciia, KpUTEpUi
B3aMMHOI npocTtoThl. Haumenpiee oOiee kpatHoe. [IpocTeie u cocTaBHbIE YKMCIA,
OECKOHEYHOCTh MHOKECTBA MPOCTHIX yncesn. OCHOBHas TeopemMa apu(PMETHKH.

Tema 1.2. ITore KOMIIEKCHBIX YHCe

Onpenenenre KOMIUIEKCHBIX uncen. Anredpanyeckas Gopma KOMIJIEKCHOTO
yucina. KomruiekcHoe conpspkenne. KowmrmuiekcHas ImIockocts. Mopayis U
apryMEHT KOMIUJIEKCHOro uwucia. TpuroHomerpuueckas (opMa KOMIIEKCHOTO
YuCiIa. YMHOXEHUE M JIEJICHUE KOMIUIEKCHBIX YHCEI B TPUTOHOMETPUYECKOMN
dbopme.

Tema 1.3. MHoOro4wieHsbl

Konbiio MHOrousieHoB OT OJHOM mepeMeHHOW Haja mnojeM. C(CTeneHb
MHOI'OYJIEHA U €€ CBOWCTBAa. TeopemMa O JAEIEHUH C OCTATKOM JJIsI MHOTOYJICHOB.
Teopema be3y u cnenctBus u3 Hee. HempuBommmble MHOrousieHsl. Teopema o
pa3NoKeHUH MHOTOYJIeHa Ha HEMPUBOJIUMbIE MHOKUTEIU. 3HAYEHUE MHOTOYJIEHA
B TOYKE, KOPEHb MHOTOUJIeHa. KpaTHOCTh KOpHS MHOTOYJICHA.

Tema 1.4. MaTpuubl 1 oniepanuu HaJ HUMHU

[TonsiTne maTpuubl pasmMepa MxN. Buapl marpui: KBaapaTHas MaTpuua,
JMaroHajibHas MaTpPULA, BEPXHSAS W HIKHSAS TPEYroJjbHas MaTpULAd, €IWHUYHAS
MaTpulia, HyJIeBasi MaTpHULa, BEKTOP-CTPOKA, BEKTOP-CcToIOEI. PaBeHCTBO MaTpHIL.
Onepanu Haj MaTpULlAMHU: CIOKEHHE M YMHOXKEHHWE MAaTpULl, YMHOXXECHHE
MaTpUILbl Ha CKaJIAp, TpaHcoHMpoBaHue. CBOMCTBA onepanyii HaJl MaTpULAMU.
OOpaTHas MaTpula, KpUTEPHU CyIIECTBOBAHUS M METO/IbI €€ BHIYMCIICHUSI.
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Tema 1.5. Onpeneaurenn

Onpenenureny BTOPOro U TPEThEro NopsAaKoB. OnpenenuTens KBaJapaTHOM
MaTpUlbl  MPOU3BOJIBHOIO TOpAJKa M ero cBoictBa. Onpexnenurens
TPAHCTIOHUPOBAHHOW MaTpullbl. MUHOpPHI U anreOpanvyeckue TOTOTHEHHUS.
Teopema Jlamutaca. PasmokeHuwe OmnpenenuTeNst IO CTPOKE U CTOJOIMY.
Onpenenurens NPOU3BEACHUS KBAIPATHBIX MaTPULL.

Tema 1.6. CucTeMbl JIMHEHHBIX YPABHEHU I

MatpuyHasa 3anuch JHHEHHOW cucteMbl. Teopema Kponekepa—Kamnemm.
Meronsl I'aycca u Kpamepa. OgHOpOAHBIE CHUCTEMBI, YCIOBHE CYIIECTBOBaHUS
HETPUBHUAIBHOTO pemieHuss. PyHIaMeHTAIbHAS CUCTEMA PEILICHUIA.

Tema 1.7. BekTOpHbBIE NPOCTPAHCTBA

Onpenenenve u npumepbl. Cuctema oO0pasymoOIIUX, KOHEUHOMEPHBIE
IIPOCTpAaHCTBA. JIMHENHAs 3aBUCHUMOCTh M HE3aBHCUMOCTb BEKTOpOB. basuc,
pa3MmepHOCTh. KoopauHaThl BEKTOpa, WX HU3MEHEHHE NpU H3MEHEHUHU Oaszuca.
Martpuna nepexona oT oAHOro 0asuca K JIpyromy, npeoopa3zoBaHUE KOOPJIWHAT
BEKTOPA.

Tema 1.8. JIuneiinbie 0TOOpaKeHUS

JluneiinHoe oToOpaxkeHue, ero sSapo U obpa3. Panr wu nedexr.
AnreOpanyeckue NeHCTBUA HAJl TMHEHHBIMA OTOOPaXKEHUSIMU: CyMMa, YMHOKEHHUE
Ha KOHCTaHTY, KOMIIO3UIMA. JIMHEMHBIN omepaTtop U ero marpuna. M3Mmenenue
MaTpHULIbl ollepaTopa Mpu Mepexone K aApyromy Oasucy. Marpuna KOMIO3UIMU U
CYMMBI JIMHEHHBIX OIIEPaTOPOB.

Tema 1.9. buinHeliHbIe M KBaApaTH4YHbIE ()OPMBI

bununeitnas gpopma Ha BEKTOPHOM MPOCTPAHCTBE, €€ MaTpula. l3mMeneHnue
MaTpuIlbl OWIMHEWHOW ((opMBI TpU U3MEHEHWH Oa3uca, paHr (HOPMBL.
KBagpatuunas ¢opma u ee Marpuma. KaHoHuWueckuit BuJl OWIMHEHHOW U
KBaJpaTuyHOU (opMbl. Anroputm Jlarpanyka nmpuBeaeHUs: KBaAPATUYHON (POPMBI
K KaHOHMYECKOMY BHIy. HopmanbHbBI BHJI BEHIECTBEHHOM M KOMIUIEKCHOM
KBaJIPaTUYHBIX (OpM. 3aKOH HHEPUUHU BEIIECTBEHHBIX KBAJIPATUUYHBIX (POPM.
3HaKoomnpeeeHHbIe KBaApaTuuHble PopMmbl, kputepuit CuiibBecTpa.

Tema 1.10. EBkiina0BbI IPOCTPAHCTBA

EBkmupoBel  mpoctpanctBa.  JInmHa Bektopa. HepaBencrBo  Komm-
byHnsikoBckoro. Yron mexay BekropaMu. OpTOroHaJIbHBIN 1 OPTOHOPMHUPOBAHHBIN
6a3zuc. OpToroHajabHOE AOMOJHEHUE K TIOJIPOCTPAHCTBY.

PA3JIEJI Il. AnanuTnuyeckasi reoMeTpust

Tema 2.1. BekTopbl

[MonsiTue BexkTopa B mpoctpancTtse E3. JIMHEHHO 3aBUCHMBIE U JIMHEHHO
HE3aBUCUMBIE CHCTEMbl BEKTOpOB, Oaszuchl U addunHble penepbl. KoopauHats
BEKTOPOB M TOYEK, CKAIIPHOE, BEKTOPHOE U CMEUIAaHHOE MMPOU3BEICHUS BEKTOPOB.

Tema 2.2. AQpduHHasA reoMeTpus

VpaBHeHHs NOpsAMBIX Ha IIockocTH E2, mpaMbIX M IUIOCKOCTEH B
npoctpanctee E3. INonsatue apdunnoro mpocrpancrtsa A" apduHHBIE peneps! B
A". Kk-mepHble mtockocTH B A", ctocoObl MX 3aJlaHus, B3aMMHOE PACIIOJIOKCHHE
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AByX IUIOcKocTel. I'pynmel ad@uHHBIX IpeoOpazoBaHuii miockoctn E? u
npocrpanctsa E3, apdunnas reomerpus.

Tema 2.3. EBKIIMI0BBI IPOCTPAHCTBA

[lonsTie eBknMMOOBa TodeyHOro mpocTtpaHcTBa K", opTOoroHampHOCTbH
wiockocteit B E". PaccrostHue Mexmy AByMs IUIOCKOCTSIMH. ['pynmbl ABMO>KEHUN
mnockoctu E2 u mpoctpanctsa E3, eBkammoBa reomerpus.

Tema 2.4. KpuBble 1 IOBEPXHOCTH BTOPOIr0 MOPSAKA

Omuncel,  ruanepOonbl, 1apaboiyibl.  DJUIMICOMIBI,  TUIEpPOOIOUbI,
napaGoJIon/bl, HWIMHAPEL W KOHYChl BTOPOTO MOpSAAKAa B IpocTpaHcTBe ES,
®urypsl BTOporo nopsjaka B npocrpanctsax A" u E".

PA3JEJI I1l. Iuddepenunanbuasi reoMmeTpust
Tema 3.1. ludPepennuanbHas reomeTpus
[lonarue kpuBou. HartypanbHas napamerpusanus kpusoul. Pemep ®pene.
®opmynbl Ppene. KpuBnsHa n KpyuyeHne KpUBOM.
[lonsitue moBepxHoctu. IlepBas (yHnameHTanpHas (opma MOBEPXHOCTH.
Bropas ¢ynnamentansHas (Qopma mnoBepxHocTH. HopmanbHas KpuBH3HA
noBepxHocTH. [lonHas u cpeansst KpuBU3HA. THUITBI TOYEK HA TOBEPXHOCTH.

PA3JIEJI IV. MaTtemaTuuyecKHuii aHAJIU3

Tema 4.1. MHoO:KecTBa M PYHKIIMU

IloHATHE MHOXKECTBA, OTHOILICHUSA BKIIIOYEHUS M PABEHCTBA MHOXKECTB,
orepaiuy HaJl MHOkecTBaMU. OTHOIIEHMSI, OTHOILLIEHUE SKBUBaJIeHTHOCTH. OO11ee
noHsATHE (PyHKIMHU, 00pa3bl U MpooOpa3bl 3JIEMEHTOB U MHOXecTB. Kommo3zunus,
CIOPBEKIIMS, UHBEKLUS, OUEKIHsl, 0OpaTHast PyHKIMsI. MOIIIHOCTh MHOYKECTBA.

Tema 4.2. UncJia u nocjie10BaTeJIbHOCTH

MHOXECTBO BELIECTBEHHBIX YHCEJI, €ro BAXKHEUIIME ITOAMHOXKECTBA.
Tounbie TPaHULbI YU CJIOBBIX MHOYECTB. Onpenenenne npezaena
MoceI0BaTeNbHOCTH. [Ipenen MOHOTOHHOM MOCIIEI0BATENbHOCTH, YHACIIO Diiepa.
Kpurepuit Ko cxoaguMocT nociieioBaTebHOCTU. Pa3nuunbie (hOpMbl MOTHOTHI
MHOKECTBA BEIIECTBEHHBIX YHCEN. YaCTUYHBIE NPENEIbl IOCIEA0BATEIbHOCTH,
BEPXHU W HKHUU TPEIEIIBI.

Tema 4.3. ®yHKIIUM O/IHOI TepeMEeHHOM U PSAAbI

Onpenenenue npenena GyHKUMU B Touke. [I9Th 3aMedaTenbHbIX MpeeioB.
Omnpenenenre HENPEPHIBHOCTH (YHKIMM B TOYKE M Ha MHOXecTBe. OCHOBHBIE
TeopeMbl O (PYHKIUSX HEMpEephIBHBIX Ha oTpe3ke (Belepmrpacca u bonbiano-
Komum). [Tonatre paBHOMEpHOI HEMPEPBIBHOCTH, Teopema Kanropa. Onpenenenue
npou3BogHOW u guddepennuana (QyHKIUU OJHOM TIEpeMEeHOM, Tabiuia
npou3BoAHBIX. OcHOBHBIE Teopembl 0 muddepenupyembix ¢ynknusx (depma,
Jlarpanxa, Komm). [TpaBuna Jlonurans. @opmyna Teinopa ¢ ocratkamu [leano u
Jlarpamxa. UccnenoBanne (PyHKIHUM C MOMOIIBI MPOU3BOAHON (IKCTPEMYMBI,
MOHOTOHHOCTb, BBINYKJIOCTh). [loHsATHE mEepBOOOpa3HOM W HEONpPEAeIECHHOTO
uHTerpana, tabnuna wuHTerpaioB. Omnpeaenenue uHrterpasa Pumana. CyMmbl
HapOy, KpuTepuil HHTETPUPYEMOCTH, KJIACCHI HHTEIPUPYEMbIX (YHKIHUH.
®opmyna Hetorona-JlelOnuna. HecoOcTBeHHbIE MHTErpalibl MEPBOTO U BTOPOTO
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pona. Ilonsitue uncnoBoro psaa. AGCOMIOTHAS U YCIOBHAs CXOJUMOCTD UYMCIIOBBIX
psnoB. [lpu3Haku CXOOUMOCTH TONOXKHUTENbHBIX psinoB (HamambGepa, Komm,
Paabe, ["aycca). [Ipusnaku [dupuxie u Abens. Psang ®@ypse, ycinoBus cXoaquMoCTu
psina Oypoe (B Touke U paBHOMepHOH). CBOMCTBA CyMMbI (DYHKIIMOHATBHOTO Psjia
(HeTIpepbIBHOCTD, AUPPEPEHINPYEMOCTD, HHTETPUPYEMOCTD).

Tema 4.4. DyHKUIMU MHOTHX IePeMEHHBbIX

[Tonstue nuddepenupyemMoct PyHKIMI MHOTHX MEepeMEHHbIX. YacTHbIe
IIPOU3BOJHBIC, IPOU3BOJHAS 10 HAIIPABICHUIO, TPAAUEHT U €r0 T€OMETPUYECCKUI
cMbic. Marpuma fAxob6u. Teopembl 0 HesBHOW U oOpaTHOH (GyHKIUH.
OkcTpeMyMbl  (YHKIIMM  MHOTUX nepeMeHHbIX. Heobxonumoe  ycroBue,
JIOCTATOYHBIE YCIOBHSI CYLIECTBOBAHUS SKCTPEMYMaA.

Tema 4.5. KpaTHble, KpuBOJIMHEHbIE M IOBEPXHOCTHbIE HHTEIPAJIbI

Omnpenenenne nHTerpaina PuMana Ha eBKIMIOBBIX IPOCTPAHCTBAX.
Ornpenenenne KpUBOJIMHENHBIX HHTETPANOB 1-T0 1 2-ro pona. Popmyia ['puna.

PA3JIEJI V. Teopusi pyHKIHIT KOMIIEKCHOTO IIePeMEHHOI0

Tema 5.1. AvasuTnyeckue GyHKuMU

[IpousBoaHast PyHKIUU KOMIUIEKCHOTO MEPEMEHHOTO U €€ F€OMETPUUYECKHIMA
cmpicii. YcnoBus Komm-Pumana. Ananutudeckas ¢yHkuus. MHTerpanbHas
teopema Komm. MuTerpanshas gpopmyna Komm.

Tema 5.2. CrenenHble psiibl M BbIYETbI

CrenenHoil psn, paauyc cxoaumocTd, ¢opmyna Komm-Anamapa nis
paauyca cxogumoctu. Psig Teitnopa. Psan Jlopana. M3onupoBanHbie 0cOObIE TOUKU
U uXx kjnaccudukanus. OCHOBHasi TeOpeMa O BblUeTax.

PA3JIEJI VI. Teopusi BeposiTHOCTEM

Tema 6.1. BeposiTHOCTH

DneMeHTapHoe COObITHE, CITydYallHOE COOBITHE, MPOCTPAHCTBO 3JIEMEHTAPHBIX
coObITHil. Anrebpa u oc-anreOpa coObITUNA. BeposSTHOCTHOE MNPOCTPAHCTBO,
BEpOSATHOCTh.  Kilaccmyeckoe, KOHEYHOE, JUCKPETHOE, TI'€OMETPUYECKOE
BEPOSITHOCTHBIE MPOCTPAHCTBA. Y CIIOBHAS BEPOATHOCTh, HE3aBUCUMOCThH COOBITUH.
Cxema bepnymu.

Tema 6.2. Ciryuaiinble BeJJMUMHBI U HE3ABUCHMOCTh

Cnydalinble BETUYMHBI U HE3aBUCUMOCTh. CilyuaiiHasi BeIMunHa, €€ (PyHKITUS
pacnpeneneHus. JMCKpeTHble M a0COJIIOTHO HENpPEpBhIBHBIE paclpeieseHus,
IJIOTHOCTh PaclpeielieHus BEpOsITHOCTEH, G-anreOpa, MOpPOKICHHAs CIy4aiHOU
BEJIMUMHOM. Pacnipenenenne BepOSATHOCTEN, HE3AaBUCUMOCTD CIIy4YalHbIX BEJIMYMH.
MaremaTtnyeckoe  OXUJAHUE,  JUCHEpPCUs, KOIPQPUIUEHT  KOPPEISAIHUU.
Xapakrepuctudeckas (PyHKITUS CITy4ailHOM BEIUYUHBI.

Tema 6.3. IlocienoBaTeILHOCTH CJAYYAHHBIX BeJIHYUH

[TocimenoBaTenbHOCTH  CIAy4YaWHbIX BenWYMH. LleHTpanbHas mnpenenbHas
Teopema, 3aKOH OOJBIINX YUCEJ, YCUICHHBIN 3aKOH OOJIBIIIUX YHCE].
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PA3JEJI VII. Inddepenunaibiblie ypaBHeHUs

Tema 7.1. OcHOBHBIE NOHATHS

OObikHOBeHHBIE U depeHIaNbHbIe YpPaBHEHUS, II0JIE HAIMpPaBIICHUH,
pelIeHre, UHTEerpajibHast KpuBas, 3a1avya Komu.

Tema 7.2. YpaBHenust 1-ro nopsiika

OObikHOBeHHBIE AU(QEepeHIInanbHbIe YpaBHEHHUsS] MEPBOrO TOPSAIKA C
pa3leNsoIUMUC  NIEPEMEHHBIMM, JIMHEWHble, PUKKaT® ©W B  MOJHBIX
nuddepenpanax.

Tema 7.3. CucteMbl 1 ypaBHeHHsI N-T0 MOPSAAKA

@yHIaMEHTalIbHAsE ~ CUCTEMA  pPELICHUH  OJHOPOAHBIX  JIMHEHHBIX
nuddepeHIMaIbHBIX YPaBHEHUH N -0 mopsAaka. Meton BapHaluy NPOU3BOJIBHBIX
HOCTOSIHHBIX JJI1 HEOJAHOPOJHBIX JIMHEWHBIX TU((epeHINaIbHBIX YpaBHEHUN N -
o MopsJIKa.

Tema 7.4. OcoObIe TOYKH H YCTOMYMBOCTH

OcoOble TOYKM AaBTOHOMHBIX CHCTEM: Yy3€l, Cceajio, QOKyc, LEeHTp.
YcroitunBocTh pemenuii no JIsnynoBy, dynkuuu JlsmyHosa.

PA3JIEJI VIII. YpaBHeHust MaTeMaTH4YecKOH (PU3NKH

Tema 8.1. YpaBHeHMs B YaCTHBIX IPOU3BOJAHBIX

Knaccudukanus IMHEHHBIX YpPaBHEHH B YacCTHBIX MPOU3BOJHBIX 2-0T0
nopsiaka. IlpuMepsl ypaBHEHHMM OCHOBHBIX THIIOB. [locTaHOBKAa Ha4aJIbHBIX U
rpaHuYHbIX 33aad. Pemenue 3amaum Komm nnst ypaBHEeHHs KoJieOaHMN CTPYHBI
MeTooM XapakTepuctuk. @opmyna Jlanambepa. Pemienue cmemanHoil 3amauu
JUIsl ypaBHEHUsl KoyieOaHuil cTpyHbl MeTogoM Dypre. YpaBHenus Jlamaca u
Ilyaccona. IlocraHoBka rpaHuYHBIX 3anad. @DPyHAAMEHTAIBHOE pELICHUE
ypaBHeHust Jlamutaca. @yHkumu ['puHa.  VYpaBHEHHME  TEIUIONPOBOIHOCTH.
IToctanoBka OCHOBHBIX 3amay. 3amada Kommu. Pemrenme cMenianHeIxX 3amad I
YPaBHEHMS TEIIONPOBOJIHOCTHA METOOM Dyphe.
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BOITPOCBHI DK3AMEHALIMOHHBIX BUJIETOB

Mexanuka

TeopeaneCKaﬂ MEXaHHKa

1.

2.

10.
11.

12.

13.
14.
15.
16.
17.
18.
19.
20.

21,

22.
23.

24,
25.
26.
217,
28.

[IpuBeneHne MPOU3BOJBHOW CHUCTEMBI CHJ K MPOCTEUIIEMY BHUAY. Y CIIOBHS
paBHOBECHUS NMPOU3BOJIIBHON CUCTEMBI CHUII.

Bpaiuenue TBepaoro rejia BOKpYr HemoJABHKHOM OCH. YTJIOBasi CKOPOCTh
U YIJIOBO€e YCKopeHHne. PaBHOMepHOe U paBHOIIEpeMEHHOEe BpallleHue.
I[lnockonapajulesibHOEe  JIBH:KeHHMe TBepaoro Tteaa. Omnpexesenune
CKOPOCTEeH M YCKOPEHU TOYEK TeJia.

JIBrKeHrEe TBEpAOro Tejla BOKPYT OJHOM HEMOABMXKHOW TOYKH. CKOPOCTH U
YCKOPEHUS TOUYEK TENa.

Cao:xxkHoe [BUH:KeHMe TO4YKHM. TeopeMbl 0 CII0KEHUM CKOpPOCTeH M
YCKOpEeHMH.

O01mmue TeopeMbl IMHAMUKHA TOYKH.

I[IpsaMosiMHelHbIE KOJIEOaHUS MATEePUAJTIBLHOU TOYKH.

JIBUKeHHE TOYKH B 10JIe HEeHTPAJbHBIX Clil. @opmyJibl bune. /[BuxkeHnune
ILUIAHET.

3aKOH BCEMUPHOTO TATOTEHUSI.

3agaua HeroToHa. VICKyCCTBEHHBIE CTyTHUKH 3€MIIH.

JIBuKeHHe HEeCBOOOTHOM MaTEepPHAJIbHOU TOYKH. Inockuit
MaTeMaTHYeCKH MASTHHUK.

JAMHAMHKA  OTHOCHTEJBHOI0  JABMKEHHMS MAaTepHAJbHOH  TOYKH.
OTHOCHTE/IbHBIE MOKOW W  OTHOCHTEJIbHOE [BU:KEHHE BOJIU3H
MOBEPXHOCTH 3eMJIN.

O01mue TeopeMbl JMHAMUKHA CUCTEMBI.

JInHAMMKA TOYKH NepeMEeHHO Macchl. YpaBHeHue Meepckoro.
3anauya I{uoKoBCKOrO.

[TpuHIMT BO3MOXKHBIX niepemenieHuid. Y paBuenue Jlanamoepa-Jlarpanxa.
VYpaBuenue Jlarpanxa 2-oro poaa.

KaHoHHnueckne ypaBHEHUS IBUKEHUS CUCTEMBI.

Y CcTOMYMBOCTH PAaBHOBECHSI MEXaHUYECKOW cucTtemsl. Teopema [upuxie.
Bparenue abcomoTHO TBEPAOTro Tejla BOKPYT HEMOJBIKHOW ocH. [laBrmeHue
Ha OCb.

J{BuxkeHue aOCOJIIOTHO TBEPAOrO Tesia, HMEKUIero 0JHY HeNoJABHKHYIO
Touky. KuHemaTu4eckue ypapHenusi Jisiepa.

/{uHaAaMuYecKue YpaBHeHus1 Juiepa.

OO6miasi MOCTaHOBKA 3aJlaud O JABUXKEHHUM TSDKEJIOrO0 TBEPAOro Tejia OKOJIO
HETIOIBM>KHOU TOYKH.

[TepBbie unterpainsl. [Ipobiema 4-ro unterpana.

DJieMeHTapHas TEOpUsi TUPOCKOIIA.

ITpunnun ["aycca.

[Tpunuun OcTtporpaackoro-I'aMmibToHA.

Teopus yapa cucTeMbl MaTEPUAIIBHBIX TOYEK.
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29.

30.

31.

32.

33.
34,

35.

36.
37.

38.

39.

40.

41.

42.

43,
44.

45,
46.
47.
48.

49.

JlercTBrE ynapa Ha TEJIO0, BPAaIAKOLIEECs BOKPYT HEMOJABUKHOM ocH. LleHTp
yaapa.

ConpornB/ieHHe MATEPHATOB M OCHOBBI CTPOUTEIBLHON MEXaHUKH
Pactsokenue u cxxarue crepxkus. [IpononpHas cuna. Y ciaoBus NPOYHOCTH IIPU
PaCTSKCHUHU.

Kpyuenune crepHs Kpyrjaoro nonepedyHoro cedeHus. KpyTammii MOMEHT.
VY cn0BUsA IPOYHOCTH U KECTKOCTU IIPH KPYUCHUH.

N3ru6 Oanku. HopmaibHble M KacaTeldbHbIE HANPSKEHUS. Y CIOBHUE
IIPOYHOCTH.

WuTerpupoBanue nud@epeHnanbHOro ypaBHEHUS! H30THYTOM OCH OAJIKH.
OHepreTudyeckue  METOAbl  OIlpefesieHus — nepeMemieHud.  Teopema
Kactunuano. Muaterpan Mopa. [Ipasuno Bepemnjaruna.

KanoHnueckue ypaBHEHUSI METO/AAa CUJT TPU U3rHOe 0aIoK U pam.
YcTonunBOCTh yIpyrux crepxHend. Kputuaeckas cuna.

[Imockoe HampsixkeHHOE cocTosiHME. OnpeneneHre TIIABHBIX IUIOMAI0K M
TJIABHBIX HANPSHKEHUN. 3aBUCUMOCTU MEX]Y JUHEHHBIMH AePOpMALMSIMU U
HOPMAaJIbHBIMU HAIPSKEHUSIMU NP IIJIOCKOM HAIPS)KEHHOM COCTOSIHUU.
IIpsimoit momepeunbiii u3rnd. HopmajibHble HANPSKEeHUs NPH YHCTOM
u3rude. Yciaopue nmpoyHocTu npu usrude. @opmysaa Kypasckoro ais
onpeneIeHUs] KacaTeJbHbIX HANIPSKEHUH NPHU NONepevYHoM u3ruoe.
IHoreHunaabHass JHeprus ynpyro aegopMUpOBaHHOrO teja. Teopema
Kuaaiinepona. IlpumMeHeHue 3HePreTHYeCKoOro Meroaa s OnpeneIeHust
00001IEHHBIX NepeMeleHuI.

Hedpopmanus kpyueHusi. KacarenpHble HampspKeHUs MU KpydeHUH Opyca
KPYyIJIOTO MOIIEPEYHOI0 CEYEHUS. Y CJIOBUE ITPOYHOCTH IPU KPYUCHHH.
[ToTepss ycromunmBocTH mnepBoro poga. Popmyna Dunepa sl KPUTHYECKOU
cuibl. @opmyina SAcunckoro. Kputnueckue HanpsikeHus. | MOKOCTb CTEpKHSL.
JvHamu4eckne Harpy3Ky U JMHAMUYECKHAE HANPSHKEHUA. Y TapHbIE HATPY3KHU.
Junamuueckue kodppuiuenTsl. lnHaMudyeckrue HapsKeHUsl.

MexaHuKa CIUIOLIHOM Cpebl
Ten3opsl HaNpsKEHUH U 1epopMaluid.
JKCTpeMajibHbIe CBOWCTBA TIJABHBIX M KACATEJbHBIX HANPSKEHUH.
HNuBapuaHThI TEH30pAa HANIPSKEHUI.
YpaBHeHHs paBHOBeECUs YIIPYIOro Te/ia B HANPSKEHUHAX.
OO6o00menHpii 3akoH ['yka. 3akon ['yka I M30TpPOMHOrO MaTepuana.
Monayne ynpyroctd u kod3dduiment [lyaccona, ux cBsi3b ¢ MOCTOSIHHBIMU
Jlame.
YpaBHenus Jlame IBH:KeHHMs YIIPYTOro TeJia B IepeMenieHUusiX
BoccraHoBiieHHe BeKTOpa mnepeMelleHMH MO0 3aJaHHBIM KOMIIOHEHTAM
negopmanmid. Y paBHeHHUsI COBMECTHOCTH Jiepopmanmii
[TocTaHOBKa 3a7a4 TEOPUM YHOPYTOCTM B KOMIIOHEHTAX IEPEMEIICHUA U
HaMPsHKECHUM.
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50.
51.
52.
53.
54,
55.
56.
57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

68.
69.

70.
71,
72,
73.
74,

75.

76.

CBOICTBO yNpYyroro paBHOBECUSI H3OTPOIHOIO TeJla MpPU OTCYTCTBHUH
MaCCOBBIX CHJI

[Tnockue nedhopMUpOBaHHOE W HAMPSHKEHHOE COCTOSTHHSA. Metonm (QyHKIui
Olipu npH pelIeHNH MIOCKUX 33]1a4 B CIIy4ae OTCYTCTBUS OObEMHBIX CHIL.
KpyuyeHune mnpu3sMaTHuecKMX CTEpPKHEHW MPOU3BOJIBHOTO  ITOCTOSHHOTO
IIONEPEYHOr0 CEYECHUSI.

Bapuannonnele OpyUHUOWANBI B TEOPUU YHOPYroCcTH. [IpHHIMII BO3MOMXKHBIX
nepeMeniennii Jlarpanxka. [IpuHunn Bo3MoxHbIX cuil KacTuibsaHo.

Mopeab wupeajqbHoOl KUAKOCTH. HWHTEerpasbl ypaBHeHUl JIBHKEHUS
HaeaJIbHOM JKHIKOCTH.

[Tnockoe o6TexkaHrne KpyroBOro HMIMHAPA MOTOKOM HI€aIbHOM JKUIKOCTH.
['paBuTallMOHHBIE BOJHBI B UACATBHON KUIKOCTH.

Mopens BA3kou kuakocT. Y paBHeHue HaBbe-CTokca. I'paHuyHbIE yCIIOBHS.
Cioucroie Teyenusi. Tedenus Ilyaseiina um Kysrra. Tedenue mon
AEHCTBUEM CHJIbI THAKECTH.

OCHOBBI TEOpUM NOTPAHMYHOrO cJjosi. YpaBHeHus Ilpanaras. 3amaua
bnaznyca.

OmnbiT Pelinonbaca. [TouaTus 00 yCTOMYMBOCTU T€UEHUS U TYPOYJIEHTHOCTH.
Mogaeuab naeajJbHOr0 COBEpPUICHHOI0 ra3a. 'paHu4YHbIe YCJI0BHS.
OnHoMepHbIe cTanMOHApPHBbIe TedyeHus: raza. MHrerpan bepnyiim s
aauadaTHYeCKNX TeYCHUI COBEPIIEHHOIO rasa.

Teuenus rasza B comuie JIaBass ¥ IpOCTOM COILIE.

Teopus 3Byka. BoiiHOBOe ypaBHeHMe.

OnHOMEpHBIE HECTALIMOHAPHBIE TEYEHUS ra3a U X XapaKTEePUCTUKH.
IloBepxHOCTH pa3pbiBa BHYTPH H€AJbHBIX CKUMAaeMbIX cpea. Aauadara
I'roronmo.

3agada O CHJIBHOM B3pBIBE B rase.

J/IByMepHoOe cTaliMOHaApHOe ABM/KEHHUE ra3a. YpapHenue Yaniabiruua.
Tpanc3BykoBble TeueHHs. YpaBHeHue Oinepa—Tpukomu. OcobeHHOCTH
CBEPX3BYKOBOI'O OOTEKaHUs TEN.

MareMaTn4yecKkue MOJAeJH MEXaHUKH AeOpMUPYeMOro TBEpAOro Tejia u
OCHOBBI MEXaHUKU pPa3pylLIeHHsI

OyHIaMEHTAIIBHBIE PEIIEHUS] TEOPUU YIIPYTOCTH.

[Tom3yuecTp n penakcauuss. MareMaTu4ecKue MOJEII PEOJIOTUYECKUX TE.

Hpunuun BoabsTepa pemieHus 3a1a4 JMHEHHOH BA3KOYIIPYTOCTH.

3agau  TEOpUM IUIACTUYHOCTH M yOPYro-TUIaCTUYHOCTH. Y CIOBUS

IJIACTUYHOCTH.

MaremaTnyeckue MOAEJM M MOCTAHOBKA 3aJa4 TEOPUM MAJbIX

YHpyromiactTuueckux aegpopmanui.

VYcnoBus npounoctu. [Ipeaensusie moBepxHoctu. Kpurepuu paspyiieHus.

YucsieHHbIe METOAbI MEXaHUKH CILNIOLIHOM Cpelbl
Pemenue cucreM JUHEHHBIX — anreOpanyeckux  ypaBHeHH. Mertox
HCKJIFOUEHUA. MeTo urepaui u TeopemMa 0 CXOAUMOCTH.
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77. Yucaennoe pemenue O/Y B mexanuke. Metoa Pynre-Kyrra yerBeproro
MOPSIAKA TOYHOCTH.

78. Pa3HOCTHBIE CXEMBI JUIsl ypaBHEHUH MaTeMaTH4ecKoil (M3UKH U MEXaHUKH.
AnmnpokcumManusi, yCTOMYHMBOCTb, CXOJMMOCTb. SIBHbIE W  HESBHBIC
PA3HOCTHBIE CXEMBI, YCIOBHS UX YCTOMYMBOCTU. METO MPOTrOHKH.

79. OcHOBHBIEC IPUHIIUIIBI METOAA KOHEYHBIX PA3HOCTEH.

80. OcHOBHBIEC PUHIIUIIBI METOAA KOHEYHBIX 3JIEMEHTOB.

81. OcHOBHBIE NPUHLIUIIBI METOAA TPAHUYHBIX 2JIEMEHTOB.

Komnbrorepnas mexanuka/ Ilaker Ansys
82.MaTeMaTH4ecKHe OCHOBBI MET0a KOHEYHBIX JJIEMEHTOB.
83.MaTtemaTuyeckue (POpMYJHMPOBKH OCHOBHBIX 33/1a4 KOMIbIOTEPHOI
Mexanuku (uccaegopanue HJIC, coOCTBeHHBIX KOJI€0AHUI, YCTOHYMBOCTH,
BbIHY:KI€HHBIX KOJIe0aHWii, pa3pylIeHnsi, 3a1a4 r'UAPo- U ra30ANHAMMKHN).

84.0OcHOBHBIC ATabl KOMITBIOTEPHOTO MOJICTHPOBAHUS U PEIICHHS 337129
MEXaHHUKH.

85.Buapl rpaHUYHBIX YCIIOBUM M BHEIITHUX HArpy30K M MX YY€T B 3a7a9ax
KOMITBIOTEPHOW MEXAHHKH.

86.TurmoBbie KOHEYHBIC AIeMEHTHI. [[paBuia renepauu KOHEYHO-3JIEMEHTHOM
CETKH M CXOJUMOCTb PEIICHUH.

MATEMATHKA
AJure0pa u Teopus UM ce

1. KommuekcHble uncna. AnreOpanueckas W TpPUTOHOMETpHUYecKas Qopma
KOMIIJIEKCHOT'O qHCIIa. YMHoOKeHue KOMILJIEKCHBIX yuces B
TpUroHomerpuyeckou popme. opmyna Myaspa.
2. Marpunbl W omnepauud Hajg HUMUA. Bunbl matpun. OOpaTtHas MaTpuIa,
KpUTEPHUIl CYILIECTBOBAHMS U METObI €€ BHIYMCIICHHUS.
3. Ompenenutenu, X OCHOBHBIE cBoicTBa. Teopema Jlammaca. Pasmoxkenue
OTPENIeNIUTENS M0 AIIEMEHTaM CTPOKH (CTOJIO1a).
4. Cucrembl nuHelHbIX ypaBHeHuid. Teopema Kponekepa-Kanemimn. Meroas
['aycca u Kpamepa. CucteMbl OTHOPOAHBIX JTUHEWHBIX YPaBHEHUN.
5. Bektopueie mnpocTpaHcTBa. JIMHEWHass 3aBUCUMOCTb M HE3aBUCUMOCTD
BEKTOpOB. ba3nc, pa3zMepHOCTh, KOOpPAHMHATBI BEKTOpa. Marpuua rnepexojia OT
oJIHOTO 0a3uca K Ipyromy.

6. JluneitHoe oOTOOpaKeHHE BEKTOPHBIX IIPOCTPAHCTB, €ro sJApOo U o0pas.
Marpuna JMHEHHOro oreparopa. Marpuiia CyMMBl U NPOU3BENCHUSA JTUHEUHBIX
ornepaTtopoB. Teopema o cymMMe panra u fedekra JMHEHHOro onepaTopa.

AHaMTH4YeCKasi FeOMeTpHs
1. Bekrtopsl B mnpoctpaHctBe K3, ckansgpHOe, BEKTODHOE M CMEIIAHHOE
MIPOU3BEACHUS.
2. YpaBHeHMs IIpAMBIX Ha IUIockocTH EZ2, TpAMBIX M INIOCKOCTEH B
npoctpancTee E3.
3. Dnnurnc, runepboiia, napadoa, UX ypaBHEHUS U CBOMCTBA.
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4.
S.

Kiaccudukanusi KpUBBLIX BTOPOro MopsaKka Ha miockocru E2,
[Tonsitue addunHoro mpocrtpanctBa A", mpumepsl. Ilnockoctu B A", ux

YPABHEHHUS U B3aUMHOE PACIIOJIOKEHHE.

6.

[Tonsitne eBkmmmoBa TodeuHoro mpoctpanctBa E". OproronampHOCTH

tockocreii B E". PaccTosiHME OT TOYKH 10 MJIOCKOCTH.

1.

JAu¢ppepeHunanbHas reomeTpus
Kpusbie u mnosepxHoctu. Ilpumepbl, cnocoObl 3aJaHusi U OCHOBHBIE

i pepeHnanbHO-TeOMETPUUECKUE XaPAKTEPUCTUKH.

© ®

10.

11.

12,

13.

MareMaTH4eCKUl aHAIH3
MHOXeCTBO BELIECTBEHHBIX uMcesl. Baxkneilmme noaMHoxecTBa B R U ux
MOIIHOCTh. Teopema KaHTOpa O HECUETHOCTM MHOYKECTBA BEIIECTBEHHBIX
qucel.
UucnoBele MHOXECTBA H WX TIpaHuubl. Teopema JlenekuHma o
CYIIECTBOBAHUM TOUHBIX TPAHMII.
[Ipenen mocnenoBaTeIbHOCTH U €r0 CBOWCTBA (€UHCTBEHHOCTh, OINEpaIyu
HaJl TIOCJICIOBATEIILHOCTSIMHU, TIPEACIbHBIM TMEepexo]l B HEPABEHCTBAX).
Teopema o npenesre MOHOTOHHOM MOCJIeI0BATEILHOCTH. Ynciio Ditepa.
Kpurepnit Komm cxomumoctn mnociienoBaresbHOCTH. [IpenenpHas Touka
MHOecTBa B R, nemma bonbiano-Beitepmitpacca. Teopema KanTopa o
CTSATHBAIOIIEHCS TOcieIoBaTeIbHOCTH OTpe3koB. Jlemma bopens-JleGera o
MOKPBITUSX OTPE3Ka HHTEPBAJIAMHU.
[Ipenen ¢yHKIMM B TOYKE U HENPEPHIBHOCTh. (OCHOBHBIE TEOPEMBI O
HemnpepbiBHBIX (PyHKIMsAX (1Be TeopeMbl bonbnano-Komu, 1Be Teopembl
BeiiepmTpacca).
[IpousBogHas u auddepeHIUpyeMOCcTb, MpaBuia audPepeHInpoBaHuUs.
[Ipou3BoaHass KOMITO3UIMHU, TPOU3BOIHASI OOpATHOMN (DYHKITUH.
Teopembr @epma, Poms, Jlarpanxka (0 KoHeuHbIX npupamenusx), Komu
(00 OTHOLIEHUU MPUPAIICHUIT).
IIpaBuia Jlonurasnsi pacKpbITHs HeoNpeaeJIeHHOCTe.
®opmyna Telnopa ¢ ocrarkamu B popme Ileano u Jlarpanxa.
Onpenenenune wuHTerpaia Pumana anda (QyHKOMIA OJHOM TNEpEeMEHHOM.
Heo6xonumoe ycnoBue unHterpupyemoctd. Cymmbl JlapOy m uX CBOMCTBA,
KpUTepHuil HHTErpupyeMoctu. Kinaccel MHTErpupyeMbIX (QyHKITUH.
HudbdepennupyemMoct HMHTETpajia € TEPEMEHHBIM BEPXHHUM TMPEIETIOM.
CymecTBOBaHUE NMePBOOOPA3HOIL /IS HenpepbIBHOM GyHKuNH, popmyia
Hbrorona-JleitOnuna. lHTerpupoBanue no 4acTaM U 3aMEHa [EPEMEHHBIX B
ONPEAECICHHOM UHTErpase.
[ToHaTHE YKMCIIOBOTO psifa, CXOJAIIUECS W pacxonsiuecs psabl. Kpurepuit
Komm  cxoguMocTH  YHCIOBBIX  psijgoB.  [Ipu3Haku  CXOAMMOCTH
nosiokuTenbHbIX psiaoB (Komwm ¢ kopHewm, Jlanambepa, ['aycca).
AOconoTHasT U YCJIOBHAas CXOJAUMOCTh 4YHCIOBBIX psfoB. IlpusHaku
JAupuxiie u Adesst.
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14. ®yHKIMOHANIBHBIE PAIBI U MTOCIEI0BATEILHOCTH. PaBHOMEPHASI CXOAUMOCTb.
Kpurepnit Komm paBHOmMepHOM cxomumoctu. llpusnakm Belepmrpacca,
AGens u Jlupuxiie 1yisi paBHOMEPHOUW CXOJIMMOCTH.

15. nTerpanbHble  NPEICTaBICHUS YACTHYHBIX CYMM TPUTOHOMETPHUYECKOIrO
psana ®Dypwee. Jlemma Pumana-JleGera. Ilpuniun nokanuzanuu. Y CIOBUS
CXOOUMOCTH psAI0B Pypbe (B TOUKE U PABHOMEPHOM).

16. JIluddepennmapyeMoCTs ¥ YaCTHBIE MPOW3BOAHBIC (YHKIIUA MHOTHUX
MIEPEMEHHBIX, TPOU3BOAHAS MO HAaIpaBlIeHHUIO, rpaaueHT. [Ipous3BoaHbIE
BBICIIMX TOpsAKOB, Teopema IlIBapma o paBeHCTBE CMENIAHHBIX
MIPOU3BO/IHBIX.

17. JlokanbHble SKCTpeMyMbl (YHKIMA OJHOM M MHOTUX TEpPEMEHHBIX.
HeobOxoaumpbie ycnoBusi U JOCTaTOYHBIC YCJIOBHUS JIOKAJBHOTO 3KCTpEMyMa
GyHKIUH.

18. Mepa u wunrerpan Pumana B R". CBemenue wuHTErpasa K IMOBTOPHOMY
(Teopema dyOnHM), 3aMeHA TIEPEMEHHOM B KPaTHOM HMHTETpaJle.

19. KpuBonmHEHHBIC HHTETPAJIBI U UX OCHOBHEIE CBOlcTBa. DopMmyima ['puHa.

Teopust pyHKIUIT KOMILICKCHOI'O IIEPEMEHHOI'0
1. Crenennble psagsl. @opmyna Komu-Anamapa. PaznoxkeHrne aHaIMTHYECKOU
¢bynkunu B psan Teitnopa. CBOMCTBa aHATUTUYECKUX (PYHKIUH.
2. Paznoxkenue aHaauTuyeckoil pynknum B psia Jlopana. M3onupoBaHHbIe
0COObIE TOUKHU U UX KIacCU(PUKAIIHSL.
3. Bbruersl u popmyiisl 11 ux BerunciaeHus. Teopema Komm o Beuerax. Boryer
B OECKOHEUYHO yAajieHHOU Touke. Teopema o MOIHON CyMMe BBIYETOB.

Teopust BeposiTHOCTEH
1. YucnoBple XapaKTEPUCTUKH CIy4YailHbIX BEJIMYUH — MAaTeMaTHYeCKoe
OKUJaHue, Aucnepcus, KodOPUIMEeHT KOppesuu U X CBOMCTBA.
2. Kpurtepunm He3aBHCHMOCTH CJOYYailHbIX BeJHYMH (IMCKPETHBIIi,
a0COJIIOTHO HeNpepPbIBHbIN).
3. 3axoHbI OOJNBIIUX YHCEI.

Au¢ppepeHunanbHble yPABHEHUS

1. Kputepuii ypaBHeHHs B NOJIHBIX JH(depeHuaiax.

2. ba3uc npocTpaHcTBa pemieHuii JUHeHOro T depeHnaIbLHOT0
YPaBHeHHsI N-T0 MOPSAKA.

3. Teopema cyIiecTBOBaHUS U €AMHCTBEHHOCTH perieHus 3aaaun Komm mis
cucteM audhepeHIuaTbHbIX YPABHCHHM.

4. Jlunetinbie omHOpOHBIE MU PepeHInanbHbIe YPaBHEHUS 2-TO MTOPSIIKA.
KonebarenbHbIil XapakTep pelieHu.

5. JluHeitHble ypaBHEHUS B YaCTHBIX MTPOU3BOIHBIX MIEPBOTO MOPSIKA. 3a1aya
Komm. Cxema e€ peuieHus.

6. JIuHeitHbIe OJTHOPOIHBIE CUCTEMBI C MOCTOSHHBIMU KOddpuimentramu. Meton
Ditnepa.
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YpaBHeHHs MaTeMaTHYeCKOM (PU3HKHU

1. Knaccudukanusi nuHeHHBIX Au(QepeHnanbHbIX YPaBHEHUH C YaCTHBIMH
IIPOU3BOAHBIMU BTOPOTO MOPSIKA.

2. Pemenue 3amaum Komm 151 OIHOPOXHOIO YpaBHEHHMSI KoOJeOaHUM
cTpyHbl. ®opmy.ia laaramoepa.

3. IIpuHIMn MaKCUMYyMa JIsl YPABHEHUS TEIVIONPOBOIHOCTH.

4. Teopembl €IMHCTBEHHOCTH pelleHHs 3agadun Komm u mepBodl HadalbHO-
KpaeBOM 3aJ1a4 JUIsl YPAaBHEHHUS TEILIONPOBOIHOCTH.

5. OcHOBHBIE KpaeBble 3a1auu A ypaBHeHus [lyaccoHa.

6. CBoiicTBa rapMOHHUYECKUX (DYHKIIHM.
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10.

11.

12,
13.

14,

NHO®OPMAIIMOHHO-METOANYECKASA YACTb
OcHoBHas1 iMTEpaTypa:

KypaBkoB M.A., CraposoiitoB 3.JI. MexaHuka CIUIONIHBIX CpE.
Teopus ynpyroctu u miactTudHocTd: yued.mocodue (¢ rpudom MO PB).
— Munck: BI'Y, 2011 — 543 c.

Conporusnenue matepuanoB. Kypc nekuwmii: mocodue / O.B. I'pomsbiko,
M.A. XKypaskos, I.I'. Mensenes, AH.O. I'pombiko, An.O. I'pombiko; mmox
obmr. pea. M.A. XypaskoBa. — Munck: BI'Y, 2013. — 535 c.

Uurapes A. B., Muxaces I'.U., bopucos A.B. buomexanuka: YueOHuUK (c
rpudom MO PB).— Munck: U3a-Bo I'pesiioBa,— 2010. — 284c
PoboToTeXHHKA: MaTeMaTHYeCKOE€ M KOMIIBIOTEPHOE MOJEIUPOBAHUE
MexaHuKu MaHumnyiasTopoB. Kypce nekuuii: mocodue / O.B. I'pomsbiko,
M.A. Kypasko, A.A. IlapeBa, A.O. I'pombiko; mox oOmr. pea. M.A.
Kypaskosa. — Munck: bI'Y, 2013. — 223 c.

PoGororexnuka. Kunematnka W JMHAMHKA MaHUIYJIATOPOB: ydeOHOE
nocobue / Bapeuibekas O.H., I'nmsikoB C.A., ['pombiko O.B., XKXypaBkoB
M.A., Mensenes JI.I'., CaBuyk B.Il.; mox oOm. pen. mpod. M.A.
KypaBkoBa. — Munck: bI'Y, 2010 — 232 c.

Muxaces I'.U., Tosctuk I1.E. Jlokanu3oBanHble KoJjieOaHUS M BOJIHBI B
TOHKMX 000JI0YKax: ACHMNOTOTHYECKHE MeTonbl. — M: dusmariur. —
2009. - 292c.

Computer Mechanics: Introduction to FEA and CAD/CAE Systems:
lecture course / I'pombiko O.B., KypaBkoB M.A., Mensenes .I'.,
I'nsxoB C.A., I'pombiko A.O., I'pombiko A.O., IlapeBa A.A.; moa ooO1I.
pex. npod. M.A. XKypaskoBa. — Munck: BI'Y, 2011. —303 c.
Teopernueckas MexaHuKa B mpuMepax U 3anavax / BsapsBunsckas O.H.,
Mensenes JI.I'., CaBenxoB B.A., CaBuyk B.Il.; mom o6m. pen.
Mensenena [I.I'. — Munck: BI'Y, 2014. — 396c¢.

CaBuyk B.II., Menener /[.I'., BspeBuibckas O.H. Teopernueckas
MexaHuka. Kiaccuueckoe yHUBEpCUTETCKOE u3naHue. — MuHck, bBIY,
2016. — 232c.

I'msxoB C.A., I'pombiko O.B., XKypaBkoB M.A, Menasenes JI.I'.
KomnerorepHas MexaHuka. J[MHAMWYECKMI M KMHEMATHYECKHM aHaJu3
MEXaHMUYECKUX CUCTeM: Kypc jekuuii / moxa pea. M.A.XKypaBkoBa. — MH.:
BI'Y, 2006. — 375c.

KypaBkoB M.A. ®yHAaMeHTaJbHbIC PEIICHUS TEOPUU YIPYTrOCTU H
HEKOTOpbIE HUX NPUMEHEHHUs] B T'E€OMEXaHUWKE, MEXaHUKE TPYHTOB H
ocHoBaHui. Kypc nexuuit. — Munck: bI'Y, 2008. — 247c.

Kporos B.I'. Marematnueckuit ananus, Munck: bI'Y, 2017

Kononor C.I'. Ananurrueckasi reomeTpusi: yaebHoe nocoome. — MUHCK:
bI'Y, 2014.-238 ¢

Bonkos B.M. Hucnennsie metonsl. B n1Byx wactax. — MH. BI'Y, 2016. —
87 c.
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15.
16.

17.

18.
19.

20.

21,
22,

23.

24,
25.

26.
217,

28.

Pomanuuk B.C. Be6-nporpammuposanue. Munck, bI'Y, 2013. — 408 c.

NBanoB C.B. YpaBHeHHs B 4aCTHBIX MPOU3BOIHBIX. METO/1 pa3aeiaeHus
nepeMeHHbIX. MockBa: URSS: Jlenann, 2018. — 197 c.

[Ipoxoposa P.A. OGsikHOBeHHbIE U] P epeHITnaTbHbIC YPaBHEHUS: YueO.
rmocobue. Munck: bI'Y, 2017. — 335 c.

JlonmoiHUTE IbHAS JIMTEpaTypa:

Annens I1. Teoperuueckas mexanuka: B 2-x 1.-M.: @uszmarrus, 1960.
Bbyxroasn H.H. OcHOBHOI Kypc TeopeTnueckoid MexaHuku: B 2-x 4. M.:
Hayka, 1972.

Memepckuit H.JI. COoopHuK 3a7a4 MO TEOpEeTUYECKOM MexaHuke. M.,
Hayka, 1970.

Tapr C.M. Kpartkuii kypc Teopetndyeckoid Mexanuku. M.: Hayka, 1976
Cenon JI.L. Mexanuka crutomHoit cpensl — M.: Hayka. 1970, T.1. — 492
c.; T.2. —568c.

besyxo, H. M. OcHOBBI TEOpHH yOPYrOCTH, IUIACTUYHOCTH U
nonsydectd — M.: Bricimas mkomna, 1968. — 784c.

Jlovsgackui JI.I'. MexaHuka xuakoctu v raza. M.:Hayxka, 1986.
KypaskoB M.A., Kpynonepo A.B., IllepbakoB C.C. I'panuuno-
AIIEMEHTHOE MOJEIMPOBAHUE B MEXaHHKe. Y4eOHoe mocodue s
oOydaronmxcss MO CHEUUaJbHOCTH «MeXaHhuka M MaTeMaTU4YecKoe
MozenupoBanue». — MuHck: BI'Y, 2014. — 174c.

bopoBkoB A. A. Teopus BepostHocTer. M.: Hayka, 1986.

TuxonoB, Camapckuii YpaBHeHus maTemaTudeckoil gusuku. M., Hayxka,
1989.

KypaBkoB M.A., KonoBasioB O.JI., borman C.U., IIpoxopor ILA.,
Kpynonepos A.B. KowmmbioTepHoe MoaenupoBaHUE B reOMEXaHUKe /
[Tox o6m. pen. M.A. XKypaskoBa. — Mu. bBI'Y, 2008. — 443c.
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