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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNIINHDI

61.0.32 MexaHuka gedopmupyemMoro TBepgoro Tena
1. Koa u HaumeHoBaHue cneuunanbHocTu: 01.05.01 yHOamMeHTanbHble MaTeMaTuka u
MexaHuka
2. Cneumanusauma: CoBpeMEHHble MeTodbl Teopun PYHKLNA B MaTeMaTUKE U MEXaHWUKe
3. Ksanudumkaumsa BbinyckHuka: Martematuk. MexaHuk. Npenogaesarternb

4. dopma ob6y4eHusA: o4Has

5. Kacheppa, oTBevalowas 3a peanusaumio AUCLUUNIIUHBLI: DYHKLUMOHANLHOrO aHanmsa
N onepaTopHbIX YpaBHEHUI

6. CoctaButenu nporpammbl: CanpoHoBa TaTbsiHa KOpbeBHa, K.d).-M.H., MaTeMaTunye-
CKMI dhakynbTeT, Kadenpa PyHKUNOHANbLHOrO aHanusa u onepaTtopHbIX ypaBHEHUN

7. PexomeHpgoBaHa: HMC maTematunyeckoro akynbTteta, npotokon Ne 0500-06 ot
25.05.2023

8. YuebGHbIn ron: 2027-2028 CemecTtp(bl): OeBATbIN



9. Llenu 1 3agayn y4e6HOM AUCLUUNIIUHDI:

Llenu ocgoeHust y4ebHoU OuCyurnIuHbI:

- N3y4YeHne OCHOBHbIX METOAOB MOCTPOEHUSI MaTeMATUYECKNX MOAENEN MEXaHWUKU
Aedopmmnpyemoro TBepaoro tena.

3adayu y4ebHoU OuCyuUmnUHbI:

- YCBOEHME Uaen u MeTooB MexaHuku aedopMmpyemMoro TBepaoro Tena, Heobxo-
ANMbIX 0151 pELUEHNSA TEOPETUYECKNX U NPUKNAaHbIX 3a4ay;

- (hbopMmupoBaHMe HaBbIKOB MOCTPOEHUS MaTeMaTUyecKux mopenen gedopmupye-
MOro TBepAoro Tena, Bbibopa agekBaTHOro MaTeMaTM4ecKoro annapaTta Ux uccnegosa-
HUS;

- (bopMMpoOBaHME TBOPYECKOro NoaxoAa K MOAENMPOBAHMIO Pa3fMYHbIX MexaHuye-
CKMUX MPOLIeCCOB; NPUBUTUE MPaKTUYECKUX HABbIKOB WCMOSIb30BaHUA METOAOB MeEXaHWUKU
Aeopmupyemoro TBepaoro Tena npu peLleHnn NnpuknagHbix 3agay.

10. Mecto y4ye6HOM AucumnnuHbl B cTpykTtype OMOIl: ancuunnuHa «MexaHuka pae-
dopMmnpyemoro TBepaoro tena» sBnserca obssaTenbHoM AucumninHon 6noka b1.

OcCHOBHbIE OuCUMNIMHBI U UX pasgenbl, HeobxoaumMble Afis ycBoeHust kypca «MexaHuka
AedopmmnpyemMoro TBepaoro tenay:
— MaTemMaTU4eCcKun aHanms (NpousBoaHasa n auddepeHuman oyHKUMN, HeonpeaeneHHbIn

1 onpeeneHHbI HTerparbl, YacTHble NPOU3BOAHbIE);
— aHanuTuyeckasi reomeTpus (eNCTBUS C BEKTOpamM);
— andpdpepeHumanbHble ypaBHeHNsa (amnddepeHumnanbHble ypaBHEHUS NEPBOro nopsaka,
NHenHble guddepeHunarnbHble YpaBHEHUS U CUCTEMDI);
— NuHerHas anrebpa (BEKTOpbl, MaTpuLbl, TEH30pPbI).

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs Mo AgucuunnuHe/Moaynko (3HaHUA, yme-
HUs, HaBblKK), COOTHECEHHbIe C NNIaHUpPyeMbIMU pe3ynbTaTaMu OCBOEHUsi o6pa3o-
BaTesIbHOM NporpamMmmMbi (KOMNeTeHLUAMU) U UHAUKATOPAMM UX AOCTUKEHURA:

Kog HassaHue Koabl WHankaTopsl MnaHnpyemble pesynbTaThl
KoMneTeHumn 0byyeHus
CriocobeH Ha- | OlK-1.1 | O6napaet 6a3oBbiMM 3HaHUAMMU, | 3HaTb: 6Ga3oBble 3HAHWSA, NOSyYeH-
xoauTb,  dop- nonyyYeHHbIMM B oGnact maTe- | Hble B 06nacTy MaTemMaTuyeckmx u
MynupoBaTb U MaTU4eckux n (Mnu) ectectBeH- | (MNn) eCTECTBEHHbIX HayK.
OrnKk-1 pewarb  aKTy- HbIX HayK.
anbHble U 3Ha- YmeTb: ucnonb3oBatb 6a3oBble
YnMble npo- | OMK-1.2 Ymeet “cnone3oBaTtb UX B MPO- | 3HAHMS, MOJTYYEHHbIE B obnactu
6nembl d3YH£la' d)ECCMOHaJ'IbHOVI AeATenbHOCTU. MaTeMaTuyeckmx wu (MJ'IM) ecrecT-
MEeHTanbHOM BEHHbIX HayK, B npodeccnoHanb-
MaTeMaTvku W HOW AesTeNbHOCTU.
NmeeT HaBblki BbiGOpa MeTOLOB
MEXaHMKM.
OMK-1.3 | peileHus 3anay npopeccuoHant- | Bnaners: Hasbikamu BbIGOPa Me-
HOW AEATeNbHOCT Ha OCHOBE | 1onop peleHns 3agad npocec-
TEOPETUYECKNX 3HAHUN. CUOHanbHOW  AesTeNIbHOCTM  Ha
OCHOBE TEOpPEeTUYECKUX 3HaHUMN.
CnocobeH co3- | OlIK-2.1 | BnageeT ocHOBaMM MMaHMPOBaHUS | 3HaTb: OCHOBbLI MIAHUPOBAHUS SKC-
[asaTb, aHanu- SKCMEPUMEHTOB C MaTemaTuye- | NMepMMEHTOB C MaTeMaTU4eCKMMM
31poBaTb n CKMMWU MOZENSMM, 3HAET YMCNEH- | MOAENSIMM WU YMCIIEHHO-aHANUTK-
OlK-2 peanv3oBbiBaTb Hble W YMCNEHHO-aHaNNTUYEeCKMe | YecKne MeToAbl MOCTPOEHUs peLue-
HOBble MaTeMa- METOZbl MOCTPOEHUS PELIEHUM. HUIA.
TUYeckne  Mo-
Aenn B COBPe- | (OrK.2.2 | YMeeT BbibupaTb MeTofbl MoAe- | YMeTb:  aHanM3WpoBaThb MOAenn-
MEHHOM ecTe- NMPOBAHNSA U aHaNM3MpOBaTb MO- | PyeMyl0 cucTeMy U BblbupaTb Me-
CTBO3HaHUW, [Lenupyemyto cuctemy. TOAbl MOAENNPOBAHMS.
TEXHUKE, 3KO-
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HOMUKE

yrnpaeneHuu

n| OlMK-2.3 | ImeeT npakTuyeckuin onbIT pas-
paGoTkM MaTemaTU4eCKUX Mopne-

Nen n UX YUCIIEHHON peanuaauunu.

BnapgeTtb:

HaBblkamy pa3paboTKu
mMaTeMaTU4yeckux mogenen u ux
YMCIIeHHON peanuaauuu.

12. CTpyKTypa U coaepxaHue y4e6HOM ANCLUNIUHDI

12.1. O6bem AUCUMNNMUHbI B 3a4eTHbIX eauHULax/yacax B COOTBETCTBUU C y4eo-
HbIM NnaHom — 2/72.

dopma NpomexXyTOYHOM aTTecTalumum — 3aver.

13. TpymoemkocTb No Buaam y4yeb6Hon paboTbl

TpyaoemMKocTb
Bupg yyebHor paboTbl Mo cemecTtpam
Bcero
cem. 9 cem. 10
AyOouTopHble 3aHATUA 40 40
nekumnm 16 16
B TOM Yucne: npakTnyeckne 24 24
nabopaTopHble
CamocTosTenbHasa paboTa 32 32
B TOM 4mcrie: KypcoBas pabota (NpoekT)
dopma NpomexyTovHon aTTecTaLmm 0 0
UToro: 72 72
13.1. CopepxxaHue AUCUUNIUHbBI
Ne Peanunsauus
n/n asgena guc-
HaumeHoBa- pasa A
HWe pasgena CopgepxaHue pasgena AUCUUNNHDI HUnNHB! C
NMOMOLLbIO OH-
OUCLUMNNUHBI o
nawnH-Kkypca,
QYMK*
1. NNekuun
AbcontoTHoe npocTpaHcTBO M abcomntoTHoe Bpems. [lekapTtoBa cuctema
otcyeta (ACO). 3akoH aBwxeHus maTepuanbHonm Toudkm B [CO. CkopocTb https://edu.vsu
O6Lme M YyCKOPEeHue maTtepuanbHOW Touku. TBeppoe Temno. 3akoHbl HblooToHa. _ru/courselvie
11 33KOHbI MHepumanbHble cucTembl oTcyeTa. Curbl, AeNCTBYOWME HA TOYKM MmaTepu- |\ php?id=124
' anbHon cuctembl. Teopema 06 M3MEHEHWM MMMynbca cCUCTeMbl. Teopema li )
MeXaHunku 06 M3MEeHeHUN KMHEeTUYECKOTO MOMEHTa CUCTEMbl. Teopema O ABMXKEeHUU =
LieHTpa MacC CUCTEeMbl MaTepuanbHbiX Todek. MOMEHT MHepuuu TBepOoro
Tena OTHOCUTEJSIbHO OCU BpalleHusa.
OcHoBbl Me- | Mogenb cnnowHoit cpepbl. Jedopmauvst u nosopoT. Mone ckopoctei. | https://edu.vsu
1.2 XaHUKN O6bemHoe pacluMpeHne u GanaHc Maccbl. Hanpspkenus u GanaHc mmnyne- | .ru/course/vie
aedopmupye- | coe. banaHc MoMeHTOB M ero crneacteus. BupTyanbHaa pa6ota. 3akoHbl | w.php?id=124
MOro Tena TepmoavHamukn. Onpegensiowmne ypaBHEHUS. 11
13 Knaccuyeckas | Monnas cucrema ypaBHeHuin. OBlumMe Teopembl CTaTUKU. YpaBHEHUsI B ne- https://edu.vsu
NUHenHas pemeLleHusIX. YPaBHEHNs COBMECTHOCTU. BapuauuoHHbie npuHumnbl. Kpy- | .ru/coursefvie
yrnpyroctb yeHue cTepxHeil. Mnockas 3apgava. KoHTakTHble 3ajaun. TemnepatypHble | w.php?id=124
Aedopmaumm. 11

2. lMpaKkTuyeckne 3aHATUA
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ABconoTHoe NPOCTPaHCTBO M abconoTHoe Bpems. [lekapToBa cucTema
oTcyeta (ACO). 3akoH aBwxeHus maTepuanbHon Toudkm B [CO. CkopocTb https://edu.vsu
O6ume N ycKopeHue maTepuanbHON Touku. TBeppoe _Terno. 3akoHbl HbloToHa. ru/courselvie
21 33KOHbI WHepumanbHble cuctembl otcyeta. Cunbl, AEWCTBYIOWME HA TOYKM MaTepu- w.php?id=124
anbHOM cuctembl. Teopema 06 M3MeHeHWW MMNynbca cucTembl. Teopema
MEXaHnKku 06 M3MEeHeHUM KMHEeTUYECKOTO MOMEHTa CUCTEMbl. Teopema O ABMXKEHUU 1
LieHTpa MacC CUCTeMbl MaTepuarnbHbIX Todek. MOMEHT MHepuuu TBEpOOro
TEena OTHOCUTENIbHO OCU BpalleHus.
OcHogbl Mogenb cnrnowHon cpegbl. [edopmaums u nosopoT. [lone ckopocteii. | hitps://edu.vsu
2.2 MeXaHUKn O6bemHoe pacwupeHue U BGanaHc maccbl. Hanpsbkenuss n 6anaHc umnynb- | .fu/courselvie
aedopmnpye- | coe. banaHc MOMEHTOB M ero cneacTsus. BuptyanbHaa pabGota. 3akoHbl | w.php?id=124
MOro Tena TepmoauHamukn. Onpepensiiolime ypaBHEHUS. 11
2.3 | Knaccuyeckast | MonHas cuctema ypaBHeHuit. O6live Teopembl cTaTuku. YpasHewus B ne- | https://edu.vsu
nuHenHas pEMeLLEHUsAX. YPaBHEHUs] COBMECTHOCTU. BapuauuoHnHbie npuHumnbl. Kpy- | .ru/coursefvie
ynpyrocTb yeHne cTepxHel. [lnockas 3apgava. KoHTakTHble 3agaqn. TemnepatypHble | w.php?id=124
aedopmarmm. 11
13.2. Tembl (pa3aenbl) AUCLUNIIUHBLI U BUAbI 3aHATUN
Ne Bugbl 3aHaTui (Yacos)
HaumeHoBaHwue pasgena
n/ MpakTnye- CamocTtosaTenbHas
AVCUMNIUHBI JNexumn JlTabopatopHble Bcero
n ckne paboTta
1. | OOLwme 3aKOHbI MEXAHUKN 6 8 10 24
2. | OcHOBbI MexaHuKu 6 8 12 26
aedopmmpyemoro Tena
3. | Knaccnyeckas nuHenHas 4 8 10 27
yNpyroctb
NTtoro: 16 24 32 72

14. MeToauueckue ykasaHusi 4nsi o6y4aroLWwmxcsa No 0CBOEHUI0O AUCLUNIIUHDI

OcBoeHve AncUMNMHbI NpegnonaraeT He ToNbKo obs3aTenbHoe nocelleHne obyyarwmmes ayau-
TOPHbIX 3aHATUIA U aKTUBHYIO PaboTy Ha HWX, HO N CaMOCTOSATENbHYIO y4eOHYI0 OeATENbHOCTb, HA KOTOPYIO
oTBOAUTCS 32 Yaca.

CamocTosTenbHasa y4yebHaa 4eAaTenbHOCTb CTYAEHTOB No gucuunnnHe «MexaHunka gedopmMmmpyemo-
ro TBEpAOro Tenay npegnonaraeT BbINOSIHEHME CNEeAYOLWMX 3a4aHuni:

1) camocTosATENbHOE N3yyeHne y4ebHbIx MaTepumanoB no pasgenam 1-3 ¢ CNONMb30BaHMEM OCHOB-
HOW 1 JOMONMHUTENBHOM NuTepaTypbl, UHHPOPMALIMOHHO-CMPABOYHbIX Y MONCKOBbLIX CUCTEM;

2) NoaroToBKY K TEKYLUMM aTTecTauusiM: BbINOMHEHME AOMALUHMX 3a4aHui, CamMoCTOSATENbHOE OC-
BOEHME NOHATUWNHOrO annapara rno Kaxaown Teme.

Bonpochkl NEKUMOHHBIX M NPAKTUYECKUX 3aHATUIA 0OCYXKOaTCs Ha 3aHATUSAX B BUAE YCTHOrO onpoca
— MHOUBUAYanbHOro 1 ppoHTaneHoro. Mpu NOAroToBKE K NEKUMOHHBIM U NPaAKTUYECKUM 3aHATUAM, obyyato-
LLMMCS BaXXHO MOMHWTb, YTO UX 3afaya, OTBEYas Ha OCHOBHbIE BOMPOCHI MaHa 3aHATUS U AONONHUTENbHbIE
BOMpPOCHI NpenogaBaTtens, nokasatb CBOM 3HaHWS U KPYyro3op, YMEHWe Nornyeckn nocTpouTb OTBET, Bnage-
HMEe MaTeMaTU4YecKnM annapatoM U MHble KOMMYHMKATMBHbIE HABbIKWM, YMEHME OTcTaMBaTb CBOK npodec-
CVOHarbHy0 No3uumio. B xoge ycTHOro onpoca BbISBMSATCA AeTanu, KOTopble Mo KakuM-TO NpUYvHaM OKa-
3anuncb HELOCTATOYHO OCMBICIIEHHBIMU CTyAEHTaMu B XoAe y4ebHbIX 3aHATMI. TeM cambiM OMpOC BbIMOMHSA-
€T BaXHelwune oby4aroLlyto, pa3BUBAlOLLYI0 M KOPPEKTUPYIOLLYO (QYHKUUW, NO3BONSIET CTyAEHTaM Y4ecTb
HegopaboTku 1 n3bexaTb UX NP NOATOTOBKE K MPOMEXYTOYHLIM aTTECTALUSM.

Bce BbIMONMHAEMble CTyAeHTaMM CaMOCTOSITENbHO 3a4aHus (BbINOSHEHWE KOHTPOSbHOW paboTbl U
NpakTUYECKUX 3adaHui) nognexaTt nocrneayroLlen npoBepke npenogasatenemM. PesynbtaThl TEKyLWUX aTTe-
cTauuMi y4uuTbiBaOTCA NpenogaBaTeneM npu npoBeAeHUn NPOMEXYTOYHOM aTTecTauum (9 cemecTp — 3a4erT).

B xope v3ydyeHus kypca npegycMOTPEHO MpoBeAeHMe KOMmokeuyma (B hopmMe WHAMBMAYANbHOro
cobecenoBaHust) N KOHTPOSNbHOWN paboTbl.

YyebHble nocobusi Mo AaHHOMY Kypcy pasmelleHbl Ha cawnTte https://vk.com/mehss. Ha atom
Xe cainTe npenogasartenb NybnvkyeT BcMoMmoraTeflbHble MaTepuanbl M yKasaHus No mM3y4yaembiM B
OaHHbIA MOMEHT BoMpocam, MporpaMmMbl KOMMOKBMYMOB W T.4.
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Mpun nsyyeHnn matepmana Kypca no y4ebHUKy (KOHCMEKTY) HYXXHO, NPEXAe BCEro, YACHNTb CyLLEeCTBO
Ka)kOoro uanaraemoro Tam Bornpoca. [naBHoe — 3TO NOHATb U3NOXEHHOe B y4eOHUKe (KOHCMEKTE), a He “3a-
yuunTh”.

M3yyaTb maTepuan pekomeHgyetcd no temam. CHavana cnegyeTt npoyntaTb BECb Matepuan Tembl
(naparpadya), ocobeHHO He 3agepXKMBasChb Ha TOM, YTO MOKa3anoCb HE COBCEM MOHATHBIM; YAacTO 3TO CTaHO-
BWTCS MOHATHLIM M3 Nocneayowero. 3ateM Hago BEPHYTLCS K MecTaMm, Bbi3BaBLUMM 3aTPYAHEHUS, N BHUMa-
TenbHO pasobpaTbcsa B TOM, UTO ObiNo HesicHo. Ocoboe BHMMaHME NpU NOBTOPHOM YTEHUM obpaTtuTe Ha
HOopMYNMpPOBKN COOTBETCTBYIOLLUX ONpeaeneHuii, TeOpem U T. MN.; B TOYHbIX POPMynNMpoBKax, Kak Npasumno,
CYLLIECTBEHHO KaXa0e CNOoBO, MO3TOMY BaXXHO NOHATb UX CMbICIT U YMETb U3MNOXUTb UX CBOMMU CITIOBaMM.

[okasaTenbcTBa Hago yMeTb BOCMPOM3BOAUTL CaMOCTOSTENbHO, NMOHSAB MAe AoKa3aTenbCTBa; Mbl-
TaTbCA NPOCTO MX "3ay4mBaTth" He criegyeT, HUKaKoW Nonb3bl 3TO HE NMPUHECET.

Ocoboe BHMMaHue cnenyeT yaenutb NpuobpeTeHMI0 HaBbIKOB peLUeHWUs 3afad; TeopeTuyeckune
3HaHWSA HAZO Hay4uTbCA MPUMEHSITb Ha MpakTuke. [ns 3Toro, n3y4ymB MaTepuvan gaHHOW TeMbl, Ha4o pa3o-
OpaTbCs B peLLeHnsaX COOTBETCTBYIOLLMX 3afad, KOTopble NpMBOAATCS B y4ebHMKke nnm obcyxaarTcs Ha 3a-
HATUSAX. Pa3bupas n pewas 3agayn, obpalante BHUMaHUe Ha TO, Kakme MONOXKEHUS TEOPUN MPUMEHSIIOTCS.

15. NepeyeHb OCHOBHOM 1 AOMNOJNTHUTENBLHON NUTepaTypbl, PeCYpCOB UHTEPHET, He-
06X0AUMbBIX AN OCBOEHUS OUCLMMIIUHDI

a) ocHOBHas nutepartypa:

Ne n/n McToYHUK

1 EnuceeB B.B. MexaHnuka pedopmupyemoro TtBepgoro Tena : yd4ebuuk / B.B. Enucees. —
) CI16.: n3a-eo MNonutex. yH-Ta, 2006. — 231 c.

2 BatynbsaH A.O. OGpaTHble 3agayn B MexaHuke gedopMmpyemMoro TBepaoro tena: ydebHoe

nocobue / A.O. BatynbsaH. — M.: duamatnut, 2007. — 224 c.

6) pononHuTenbHasa nuTeparypa:

Ne n/n McToYHUK

TonokoHHukoB J1.A. MexaHuka pgedopmupyemoro TBepgoro Tena : yyebuuk / J1.A. Tono-
3. )

KOHHUKOB. — M.: Beicwas wkona, 1979. — 318 c.
4 PabotHoB KO.H. MexaHuka pecdopmupyemoro TBepgoro tena : yv4ebuuk / HO.H. PaboTtHoB. —

M.: Hayka, 1988. — 712 c.

B) MHG)OPMaLMOHHbIE 3NeKTPOHHO-0bpasoBaTeribHble Pecypcbl:

Ne n/n Pecypc

5. https://vk.com/mehss — cTtpaHuua «B KoHTakTe», nocBsweHHas AaHHOMY Kypcy

https://lib.vsu.ru/ — anekTpoHHbI KaTanor 3HB BIY

16. NMepe4vyeHb y4eOHO-MeTOANYECKOrO obecnevyeHns ANs caMoOCTOATEeNNbHON paboThl

Ne n/n NcTouHuK

1 TonokoHHukoB J1.A. MexaHuka pgedopmupyemoro TBepgoro Tena : yyebuuk / J1.A. Tono-
KOHHUKOB. — M.: Beicwas wkona, 1979. — 318 c.

Pa6otHoB HO.H. MexaHuka gedopmupyemoro TBepgoro tena : y4yebHuk /HO.H. PaboTHoB. —
M.: Hayka, 1988. — 712 c.

3 Mpagko N.H. KunemaTuka : yyebHo-meTog. nocobue / N.H. MNpsgko, T.KO. CanpoHoBa. — Bo-
poHex : N3paT. gom BI'Y, 2021 .— 48 c. ( https://vk.com/t meh )

MonoxeHne o6 opraHuM3aLMM CaMOCTOATENBHOM paboThl oby4arowmxcs B BopoHexckom rocy-
OapCTBEHHOM YHMBEpCUTETE

2



https://vk.com/mehss
https://lib.vsu.ru/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2676&TERM=%D0%9F%D1%80%D1%8F%D0%B4%D0%BA%D0%BE,%20%D0%98.%D0%9D.%5B1,1004,4,101%5D&LANG=rus
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17. UHcpopMaLMOHHbIE TeXHONOrMKU, UCnonb3yemMble AnA peanusaumm y4ye6Hon guc-

UUNSINHBbI, BKNOYasi nporpamMmHoe obecneyeHue M MHGPOPMaLMOHHO-CMNpPaBOYHbIe

cucrtembl (Npyu Heob6xoanMMoOCTH)

AucumnnmHa MOXeT peanu3oBbiBaTbCA C NPUMEHEHUEM OUCTaHUMOHHbLIX obpasoBaTtenb-

HbIX TEXHOSOrMI, Hanpumep, Ha nnaTtopmMe «ANEKTPOHHbIN yHMBepcuTeT BIY».
lMepeyeHb HeobxoouMOro nporpaMMmHoro obecnevyeHus: onepauuoHHas cuctema

Windows, Microsoft Office, 6pay3ep Mozilla Firefox, Opera nnu Internet Explorer, HOyTOyK.

18. MaTepnanbHoO-TeXHU4YECKOEe obecneyeHMe QUCLUNIINHDI:
y4yebHasa ayantopus: cneumanuampoBaHHas mebernb

19. OueHou4HbIe cpeacTBa ANA NPOBeAEHUA TEKYLEN U MPOMEXYTOYHOM aTTecTauum

Mopsiaok OLEeHKM ocBOoeHMs obyyatoLwmmmncs y4ebHoro MaTepuana onpeaensieTcs
CoAEepXXaHNeM crieQyloLmnx pasaenos AUCLMNINHDI

Ne | Haumerosanue pas- NHamkaTopbl gocTu-

n/n nena(ﬁgg%;?mbl KomneTteHuus KEHUS KOMMNETEHLIN OueHoYHbIE CpeacTBa
1 O6Lme 3aKoHbI OrK-1 OlMK-1.1, OMNK-1.2, [JOMallH1e 3a0aHu1si, KOHTPOSbHASNA
' MEXaHM1KM OrK-1.3 pa6ota, komnnekt KM
OcHoOBbI MexaHUKK
OrlK-1, OrnK-2 OfK-1.1, OMK-1.2, JoMallHWe 3aJaHus, KOHTPOnbHas

2. nedopmMmpyemMmoro OriK-1.3, OlK-2.1,

pabota, komnnekt KUM

Tena OrkK-2.2, OrK-2.3
3 Knaccuyeckas OlK-1, OMK-2 SHE::II :1,, 82&%% [JoMallHWe 3a4aHusi, KOHTPOrbHas
’ NMHEeNHasn ynpyrocTb OMK-2.2. OrK-2.3 pabota, komnnekt KM
[MpomexyTouHas aTTecTauus MNepeyeHb BONPOCOB K 3a4eTy,
dopma KOHTpONsA — 3a4eT komnnekt KM

20. TunoBble OUEHO4YHbIE CpeaAcTBa U MeToOMYECKMe MaTepuansbl, onpeaensowme
npoueaypbl OLleHUBaHUA

20.1 TeKywM KOHTPONb yCNeBaeMoCTH

KoHTponb ycrneBaeMocTy no AUCUMNIIMHE OCYLLECTBNSETCS C MOMOLLBIO CeAYHLMX OLe-
HOYHbIX CPEACTB: JOMallHWe 3adaHus, KOHTponbHas paboTa.

20.1.1. MNepeyeHb 3apaHMW ANA KOHTPOJSIbHOW pPaboThbl

3z

1. Teepooe Teno cHavana coeepluaeT nosopoT Bokpyr ocm Oz Ha yron (p:T, a 3a-

;
Tem noctynatensHoe nepemeltenne Ha Bektop a= (1, —1, 2) . Kak npu atom uameHsioTCS

koopauHatel Touek B(1,0,3) n C(-2,1,0) 2
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2.  HallTu UEHTP MacC OOHOPOOHOrO Temna, OrpaHUYeHHOr0 CBEPXY MOBEPXHOCTbIO
2 2 2
Z=3—X", c 6okoB — MoBepxHOCTbIO uunuHgpa X+ Y =1, chusy — nnockocteio OXYy .

3. Hantm MOMeHTbl MHepuuMu Kpyrioro uunuHApa, wapa M Topa (npu ycrioBUM WX OAHO-
pOOHOCTN).

4. [Ina cTepxHs KpyroBoro ceyeHus paguyca O, Haxopsiierocs nop AeiicTBUEM KPYTSALLEro
momeHTa M, HaiTM 3aBUCMMOCTb yrma 3akpydvMBaHWA Ha €OMHULY [ANVHbI CTePXKHS & oT
BENUUMHLI KpyTsulero momeHta M .

5. OnpegenuTb gedopmaumio MOMoro Wwapa, MMEIOLLEro HapyXXHbIM U BHYTPEHHWUIA paguychbl
d, n d,, BHyTpU KOTOpOrO fencTByeT AaBneHve [,, a cHapyxu — [, (3agada llame).

20.2. MpomexyTo4yHana aTTecTaums

MpomexxyToyHas aTTecTauus No AUCLUNINHE OCYLLECTBSIETCS C MOMOLLBHO CNEeAYLLNX
OLIEHOYHbIX CPEACTB:

KOHTponbHasi paborta, cobecegoBaHMe no oGuneram.

20.2.1 lMNepeyeHb OCHOBHbLIX BOMPOCOB K 3a4yeTy (BONpocbl K KOJIJIOKBUYMY MO Teme
«O0OLWme 3aKOHbI MeXaHUKU»)

1. A6conoTHoe npocTpaHcTBO M abconoTHoe BpeMs. MartepuanbHble Toudkn. [ekaptoBa
cuctema otcveta (ACO). 3akoH gBwxeHuss matepuanbHon Todkn B OCO. CkopocTb u
YCKOpEHMe MaTepuanbHom Toudku. Teepgoe Terno. Cuna.

2. 3akoHbl HbtoToHa. MHepumanbHble cuctembl otcyeta. [puHumn oTHocuTenbHocTu [anu-
nes.

3. UunuHgpuyeckas cuctema koopavHat. BbipaxeHune CKOPOCTU U YCKOPEHUst yepes Lu-

nuHapuyeckue KoopauHaThbl.

BekTopHOE M CMellaHHOe NpPOoU3BEAEHUS BEKTOPOB.

Cunbl, OEenCTBYOWME HA TOYKM MaTtepuarnbHOM cucTembl. IMNynbC cucTeMbl MaTepu-

anbHbIX Toyek. Teopema 06 U3MEHEHWM MMMynbca CUCTEMbI.

3aKkoH coxpaHeHusi UMMynbca CUCTEMBbI.

6. KuHeTudeckmin MOMEHT cCUCTEMbI MaTepuasnbHbIX Toudek (onpegeneHue). Teopema 06
N3MEHEHUN KUHETUYECKOr0 MOMEHTa CUCTEMBI.

7. LeHTp macc cuctembl MaTepuanbHbiX Touyek (onpegeneHve). Teopema O ABMXEHUN
LeHTpa Macc cuCTeMbl MartepuarnbHblX ToYek. LleHTp mMacCc C TOYKM 3peHust «MEeXaHWKU
CMOLWHON cpefbl».

8. OceBble KMHETUYECKME MOMEHTbl CUCTEMbI MaTepuanbHblX ToveKk (onpegenenHue). Bobl-
paxeHne MoMeHTa M, uyepe3 uunuHapuyYeckne koopauHatbl. Teopema 06 M3MeHEeHUU
MOMeHTa M,.

9. BpalleHne TBepaoro Tena BOKPYr HenoaBMXHOW ocn. MOMEHT uHepuuu TBEpAOro Tena
OTHOCUTENBHO Ocu BpaweHus. MNpumep (dpurypmuct). MOMEHT mHepuun TBepaoro Tena ¢
TOYKN 3PEHUA «MEXaHUKU CMSOLWHOM Cpenbl».

10. Teopema [tovreHca—LUtenHepa.

oas



20.2.2 Komnnekt KUM

YTBEPXXOAKO
3aBeayowmn kadeapon PyHKLUNOHANBHOTO
aHarnu3a u onepaTopHbIX YpaBHEHUN

A —

KameHckun M.U.
rnodnuck, pacuwughposka noodnucu

25.05.23

HanpasneHve noaroToBku / cneunanbHOCTb 01.05.01__dyHOoameHTanbHble MaTeMatuka u mexaHuvka

Oucumnnuna__ B1.0.32 MexaHuka gedopmmpyemoro TBepgoro Tena
dopma 0byueHus OYHasi
O4YHOe, O4YHO-3a04YHoe, 3a04yHoe
Bug koHTpons 3aver
9K3aMeH, 3adyem
Bug atTectaumn NPOMEXyToYHas

mekyuwasi, NpoMexxymouyHasi

KoHTponbHoO-nsmepurtenbHbii maTtepman Ne 1
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1. Cwnbl, gencTBylOLMEe Ha TOYKM MaTepuarnbHOM cuctembl. IMnynbc cuctembl ma-
TepuanbHbIX Toyek. Teopema 06 M3MEHEHMUM MMMNynbCa CUCTEMBI.
3aKOH COXpaHeHusi uMnysibca CUCTEMBbI.

2. Mogenb cnnowHon cpeabl. Onepatop MNamunbToHa. [dedopmaumsa n noBopoT.
TeH30p gedopmaumn.

MpenopaeaTtenb ﬁ@ CanpoHoea T.10.

nodnuck pacuwugppoeka nodnucu

YTBEPXXOAKO
3aBeayowmn kadeapon PyHKLUNOHANBHOTO
aHarnm3a u onepaTopHbIX YpaBHEHUI

-

KameHckun M.U.
rnodnuck, pacuwugposka noodnucu

25.05.23

HanpasneHune nogrotoBkn / cneumnanbHOCTb 01.05.01__ dyHOoameHTanbHble MaTeMaTuka U MexaHuka

Ovcumnnnuna B1.0.32 MexaHuka pedopmupyeMoro TBepaoro Tena
dopma 06yueHus OYHasi
O4YHOE, OYHO-3804YHOE, 3a0YHOE
Bua koHTpons 3ayeT
3K3aMeH, 3auem
Bug atTectauum NPOMEXYTOUHas

mekyuwasi, NpoMexxymouyHasi

KoHTponbHo-uameputenbHbin matepuan Ne 2

1. KuHeTuyeckuin MOMEHT CUCTEMbl MaTepuanbHbiX Toyek ( onpegeneHue ). Teopema
06 M3MEHEHUN KMHETUYECKOr0O MOMEHTa CUCTEMBI.
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2. [lone ckopocten. TeH3op ckopocTten pgedopmaumin. OBbEMHOE paclUMpeHnE W
©anaHc macchl.

Mpenopasartens % CanpoHoBa T.10.

nodnuce pacwugpposka nodnucu

YTBEPXOAIO
3aeenyowmn kadeapon hyHKLUMOHANbHOMO
aHanmsa u onepaTopHbIX YpaBHEHUN

e —

KameHckun M.U.
rnodnuck, pacuwugposka noodnucu

25.05.23

HanpasneHue noaroTosku / cneunanbHOCTb 01.05.01__dyHOoameHTanbHbIe MaTeMatuka u MmexaHuka

Oucumnnuna_ B1.0.32 MexaHuka gedopmmpyemoro TBepgoro Tena
dopma 06yueHua OYHasi
OYHOe, O4YHO-3a04YHoe, 3a04yHoe
Bua koHTpons 3ayeT
9K3aMeH, 3adyem
Bug atTectauum NPOMEXYTOUHas

mekyuwasi, NpoMexxymouyHasi

KoHTponbHO-u3MeputenbHbin Matepuan Ne 3

1. LeHTp mMacc cuctembl MaTepuanbHbiX Todek (onpegeneHue ). Teopema o OBu-
XEHUN LEeHTpa Macc CUCTEMbl MaTepuanbHbIX Toyek. LIeHTp Macc ¢ TOYKM 3peHus
«MEXaHMKN CMMOLLHON cpenbl».
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2. HanpsxkeHna n 6anaHc umnynbcoB. ®opmyna Kowwn. banaHc MOMEHTOB U ero
cnencTeug.

[NpenogaeBaTtensb ﬂ@\ CanpoHosa T.HO,

nodnuck pacwugpposka nodnucu

YTBEPXXOAKO
3aBeayowmn kadeapon PyHKLUNOHANBHOTO
aHarnu3a u onepaTopHbIX YpaBHEHUN

-

KameHckun M.U.
rnodnuck, pacwugposka noodnucu

25.05.23

HanpasneHune nogrotoBkn / cneumnanbHOCTb 01.05.01__ dyHOoameHTanbHble MaTeMaTuka U MexaHuka

Ovcunnnuna 51.0.32 MexaHuka pedopmupyemMoro TBepaoro Tena
dopma 0byyeHus Oo4yHas
O4HOE, OYHO-3804YHOE, 3a0YHOE
Bua koHTpons 3ayeT
3K3aMeH, 3a4yem
Bug atTectauum NPOMEXYTOUHas

mekyuwasi, NpoMexxymouyHasi

KoHTponbHO-n3ameputenbHbin matepuan Ne 4

1. OceBble KMHETMYECKME MOMEHTbI CUCTEMbI MaTepuaribHbIX Toyek (onpegeneHue ).
BblpaxxeHne momeHTa M, 4yepe3 uunmHapudeckue koopauHaTtbl. Teopema 06 mame-
HEeHMNn MomeHTa M, .
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2. lNonHasa cuctema ypaBHeHun. O6Line TeopemMbl CTaTUKW.

Mpenopasartenes ﬂ@\ CanpoHoBa T.10.

nodnuce pacwugposka nodnucu

YTBEPXXOAKO
3aBeayowmn kadeapon PyHKLUNOHANBHOTO
aHarnm3a u onepaTopHbIX YpaBHEHUN

A —

KameHckun M.U.
nodnuck, pacwugposka noodnucu

25.05.23

HanpaBneHune nogrotoBku / cneumnanbHOCTb 01.05.01__ dyHOoameHTanbHble MaTeMaTuKa U MexaHuka

Ovcumnnuna B1.0.32 MexaHuka pgedopmupyemMoro TBEpAOro Tena
dopma 06yueHus OYHasi
O4HOE, OYHO-3804YHOE, 3a0YHOE
Bua koHTpons 3a4eT
3K3aMeH, 3auem
Bug atTectauum NPOMEXYTOUHas

mekyuwasi, NpoMexxymouyHasi

KoHTponbHo-uameputenbHbin matepuan Ne 5
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1. BpaweHue TBepgoro tena BOKPYr HernoABWMXHOW ocu. MOMeHT mHepuuu TBEpAoro
Tena OTHOCUTENbHO ocu BpaweHus. MNMpumep ( durypuct ). MoMeHT mnHepuumn TBeEp-
AOro Tena C TOYKM 3PEHUst «KMEXaAHUKU CMSOLUHOW cpeapbl».

2. ypaBHeHVIFI B nepemeLleHUnAx. ypaBHeHVIFI COBMECTHOCTW.

Mpenopaeartenb ﬁ@ CanpoHoea T.10.

nodnuck pacuwugpposka nodnucu

20.3 ®oHA oueHOYHbIX cpeacTB cPOPMUPOBAHHOCTU KOMMETEHUUN CTYAEHTOB, pe-
KOMeHAyeMbIn ANA npoBeAeHUs ANarHoCTUYeCKUxX pabot

3apaHusn OTKPbLITOIo Tna

1. Haiinure KHHETUYECKUI MOMEHT MAaT€pUaIbHON TOYKH Macchl 4 KI' OTHOCUTEIBHO IIEHTpa 0]

(navyana koopauHat) B MOMeHT Bpemenn t =1 (cek), ecim ToUKa JBMXKETCA B MHEPIUAIBHON CHC-

TeMe oTcyera cormacho sakony X(t) =t?+1, y(t)=t—-1, z(t)=3.
Orser: 4(-3,6,2)".
Pemenne: r(1)=(2,0,3)", v(t)=r(t)=(X(),y(),2(t)" =(2t,10)",

i j k| (-3
v =(2,1,0)7, L@ =m(r@)xv(l))=4/2 0 3|=4] 6
2 10 2

2. HaiiguTe UMIyJabC CHCTEMBI U3 JBYX MarepuaabHbix Touek A u B B Moment Bpemenn t =1

(cex), ecmu M3BECTHBl MAacChl M pPaJMyC-BEKTOPBI JTHUX TOYeK: M, =2 kr, Mg =3 KT,
T 2 T
LAt = (2t +1, 0, —1), roe() =t t, 1.

omser: p(l) =(10,3,-2)".
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Pemenne: V, (1) =foa (1) = (2,0, —1)", vg(t) =g (t) = (2t,1,0)",

P() =My -Va(@) + Mg V5 (1) = (10,3,-2)".

o T
3. Haiinure moment cunet F = (1,0, 2) ' ornocurensro nenrpa O (Havana KoopauHar), ecim

cuna npuioxena k touke A(2,1, 3).

Otser: (2,—1,-1)".

i J k 2
Pemwenne: M =1y, xF =2 1 3|=|-1/|

1 0 2 -1
4. OnHOpozHAs TOHKas IUIACTHHA JTeXHT B miockocta OXY, I, |y u |, — MOMeHTHI HHepIHH
nnactunbl orHocutensHo oceit OX, Oy u Oz coorsercreenno, |, =a, |y =D. Haiigure |,.

Otser: |, =a+Db.

Pemenue: B nanHom ciyuae |, =1, + Iy (cM. onpesiesieHre MOMEHTA HHEPIIMU TBEPIOTO TEJIa).

X

5. Tlycts cymMMa BceX BHEIIHHX CHJI TBEPIOrO Tella paBHA HYII0. B HadalbHBI MOMECHT HMITYIIBC
tena nmeer suavenne P(0) = (L, 5,—2)". Haiigute 3HaueHMe MMITYIbCA JAHHOTO TEla Yepe3 5
CEKYHI TIOCIIE HAYAlla JBHKEHUS.

Omser: p(5)=(L 5-2)".

Penienne: HMITYJIbC COXPAHSET MOCTOSHHOE 3HAYEHHE (CM. TEOPEMY O CKOPOCTH M3MEHEHMS M-

IMyJibCa CUCTEMbI MAaTCPUAJIBHBIX TOLIGK).

3apaHusn 3a KpbITOro Tuna

6. Taepmoe Teno Bpamaerca Bokpyr ocu Oz, |, — ero momenT unepuun ornocutensuo ocu OZ .

z

Bepuo mm, uto |, =const ?

z
OTBeT: BepHO.
Pemenne: cM. ompeneneHne BpamareabHOIO JABMXKEHHUS TBEPIOTO TeNd U ONPENEICHUE MOMEHTa

HHEPpIUU TBEPAOTO TCIIA.

7. Ilpu BpallleHuM TBEPIOTrO TEJIa BOKPYT HEMOJABUKHON OCH KaXKJ1asi TOUKA TeJa JBUKETCS:
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a) TI0 DJUTUTICY, 0) 1O OKPY>KHOCTH, B) IO BUHTOBOH JIMHHH.
OtBet: 0) MO OKPY’KHOCTH.

Pemenue: cm. OIPCACIICHUEC BpalllaTCIIbHOI'O ABUKCHHA TBCPAOro TCIa.

8. OaHOPOAHBINA TOHKHI KPYIJIBIA AUCK C LIEHTPOM B Haualle KOOPAMHAT JEKUT B Iiockoctd OXY

I, u |, — ero momentsl unepimu oraocutensHo oceit OX u Oz coorsercrBenHo. U3 Tpex mpu-

X Z

BE/ICHHBIX HIKE BBIPAXKCHHUU BbIOEPETE BEPHOE:
a) I, <l,, 6 I,>1,, B I,=1,.

Otset: 6) I, >1,.
Penrenue: paccrosHue oT TOYKM aucka 10 ocu OZ Goiiblie pacCTOSHUS OT ITOM XKe TOUKH JI0 OCH

OX; st Touku Ha ocu OY 3T paccTOAHUS PaBHBI (CM. OIPE/IEICHHEe MOMEHTA HHEPIIUK TBEPIOTO

Tema).

9. Cymma Bcex BHYTPEHHUX CHJI TBEPOrO Tena:
a) paBHA HyNIO, 0) MOCTOSIHHA, B) 3aBUCHUT OT BPEMEHHU.
OTtBeT: a) paBHA HYJIIO.

Pemenune: cm. TECOPEMY O CYMMC BCCX BHYTPCHHHX CUJI CUCTEMbI MAaTCPHAJIbHBIX TOUYCK.

10. Ilycth cymMMa BceX BHELIHUX CHJI TBEpPIOro Tela paBHA HYNIO. BepHO 5in, 4TO B 3TOM ciiydae
UMITYJIbC TBEPJIOTO TEJIa COXPaHSET MOCTOSIHHOE 3HaUeHUE ?
OTtBet: BepHO.

Pemenue: cm. TECOPEMY O CKOPOCTHU UBMCHCHUS UMITYJIbCA CUCTCMbI MaTCPHUAJIIBHBIX TOYCK.

Kputepun n wkanbl oueHnBaHua 3agaHun ®0C:

1) 3apaHuga 3akpbIToro Tvna (BbI6OP 0OHOro BapuaHTa 0TBeTa, BEPHO/HEBEPHO):

e 1 6ann — ykasaH BEpHbIN OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

2) 3agaHung 3akpbiToro Tna (MHOXKeCTBEHHbIN BbIOOD):

o 2 6anna — yka3saHbl BCe BEPHbIE OTBETHI;
e 0 6annoB — ykasaH xoTsi Obl OANH HEBEPHbLIN OTBET.

3) 3agaHung 3akpbITOro Tuna (Ha cooTBeTCTBUE):

e 2 6anna — Bce COOTBETCTBUSA onpeneneHbl BEPHO;
e 0 6annoB — xoTa 6bl 0AHO CONOCTaBMNEHNE ONPEAENEHO HEBEPHO.
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4) 3apaHnga OTKPbLITOro Tuna (KOPOTKUN TEKCT):

e 2 6anna — ykasaH BepHbIN OTBET,;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

5) 3apaHung oTkpbiTOro TMna (4ncno):

e 2 6anna — ykasaH BepHbIN OTBET,;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

3apaHua paspgena 20.3 pekoMeHAYHTCA K UCNONb30OBaHUIO NpU NpoBeAeHUU aumar-
HOCTMYECKNX PaboT C Lesiblo OLEeHKN OCTaTOYHbIX pe3yribTaTOB OCBOEHUA OAAaHHOW
AUCUMNNUHBbI (3HaHMW, YMEHUIW, HaBbIKOB).



