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Mporpamma ancumnnuHbl "TeopeTudeckas mexaHuka. MexaHvka cnnowHbix cpen”; 16.03.01 "TexHuyeckas dusmka".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 2 n3 13. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma ancumnnuHbl "TeopeTudeckas mexaHuka. MexaHvka cnnowHbix cpen”; 16.03.01 "TexHuyeckas dusmka".

Mporpammy oucumnnuHel paspaboTan(a)(m) accucteHt, 6.c. KnekosknHa B.B. (Kadenpa teopetnyeckoin donamnku,
OrtneneHune gounaukn), Vera.Klekovkina@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OrK-1 CNOCOBHOCTBLIO UCMONBb30BaTh (PyHAAMEHTaNbHbLIE 3aKOHbI MPUPOLAL! 1 OCHOBHbIE
3aKOHbl €CTECTBEHHOHAYYHbIX ANCLMMANH B NPOCECCNOHaNbHON AeATENbHOCTU

Obyvarowumitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

OCHOBHbIE MOHATNS, 3aKOHbl 1 MOLESNN KNACCUYECKOW MEXaHMKWU; UMETb NPEACTABNEHNE O COBPEMEHHOM COCTOSHUU
9TOro pasgena TeopPeTUHecKon onankn

JonxeH ymeTb:

3anncblBaTtb ypaBHEHUA OBUXEHUA MEeXaHUYEeCKNUX CUCTEM B PA3/TNYHbIX cpopManm3Max (HbPOTOHa, J'IarpaHxa,
raMI/I}'IbTOHa), 3anncblBaTtb MHTErpasbHble NPUHLNMbI MEXaHUKN N 0OKa3blBaTb UX 3KBUBANEHTHOCTb
,Ell/l(*)(*)epeHLl,l/laﬂbelM ypaBHEHUAM 0BUNXEHUA, qc)opmynmpoaaTb N O0oKka3blBaTb OCHOBHbIE pe3ynbTaTthbl TeOpeTI/I‘-IeCKOI7I
MeXaHWKn

JlonxeH Bnagetb:
HaBblkaMy peleHnst NPOCTEMWNX 3a8a4 O ABUXEHMN MEXAHNYECKUX CUCTEM, HAXOXAEHNSI 3aKOHOB ABUXEHUS 1
TPaEeKTOpWUiA, UCMONb30BAHUS MPU PELIEHNN UHTErPanoB ABUXEHWS

LonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

MOHMMaTb, n3naraTb U KPUTUYECKU aHaIM3npoBaTb 6a30Byt0 06Len3NYECKYI0 MHOPOPMALIMIO, MOMb30BaTLCS
TEOPETNYECKMM OCHOBAMM KNACCUHECKOW MEXaHVKU

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (Mogynb) BkaodeHa B pasgen "B1.5.11 OucumnnvHbl (Mogynm)" OCHOBHOW NPOGIECCUOHANBHOM
obpaszosatenbHoi nporpammel 16.03.01 "TexHn4eckas domauka (TexHudeckas puamka)" u oTHocuTcsl K 6a3oBoi
(0bwenpodeccuoHanbHoM) YacTu.

OcBavBaeTcs Ha 2 Kypce B 4 cemecTpe.

3. O6bem AUNCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eAnHMLUaX C yKa3aHUeM KonimyecTea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatoLmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboTy obyuatlomxcs

O6was TpynoeMKOCTb AUCLIMIMNHBI COCTaBASIET 6 3a4eTHbIX(ble) eanHML(bl) Ha 216 yaca(oB).

KoHTakTHas paboTa - 108 4aca(oB), B TOM yncne nekumm - 36 4aca(oB), NnpakTudeckme 3aHaTus - 72 yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTtositenbHas pabota - 36 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 72 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMMNHDL: 3K3aMeH B 4 ceMecTpe.

4. CopepxaHue auMcLUUNAUHBLI (MOOyNs), CTPYKTYpUMpOBaHHOeE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBeAeHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUAOB yYeOHbIX 3aHATUI

4.1 CTpyKTypa U TeMaTU4eCKUI NnaH KOHTaKTHON U CaMOCTOATENIbHOM paboTbl MO AUCLUNNINHE (MOAYIIO)

Buapbl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl pucumnnuHbl / nX TPyA0EMKOCTb CamocTosTenbHas
N Monyns Cemectp (B yacax) pa6ota
MpakTuyeckuellabopatopHble
flekumu 3aHATUSA paboTbl

fema T. TIpeoMeT TeopeTndeCckoun 5 AR
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Mporpamma ancumnnuHbl "TeopeTudeckas mexaHuka. MexaHvka cnnowHbix cpen”; 16.03.01 "TexHuyeckas dusmka".

Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl

Tema 2. [InHamuka. 3akoHsbl

coxpaHeHus. NHTerpnposaHue
2.|ypaBHeHWNin ABNXEHWS MaTtepuranbHOn 4 6 12 0 6
TOYKW B HACTHbIX Cry4asx.

Tema 3. [IBuxeHue B
LEHTPaNIbHO-CMMMETPUYHOM Mone.

3.[3apaya Kennepa. 3apaya oByx Ten. 4 6 12 0 6
KoHTponbHas paboTa €1 no temam
1-3.
Tema 4. lnHamnka CUCTeM Co

4.[cBsaizamu. YpaBHeHus JlarpaHxa. 4 5 12 0 5

KoHTponbHas pabota €2 no Teme 4.

Tema 5. Manble konebaHus
MEeXaHN4YeCKMX CUCTEM C OJHOW W
5.|MHOrMMK cTeneHsiMu ceobopbl. 4 5 10 0 5
IBuxeHne TBepOoro Tena. Ycnosums
paBHOBECUS CUCTEMBI.

Tema 6. ®opmannsm MamunbToOHa.
6 YpaBHeHus MamunoToHa. Ckobku 4

‘|NMyaccoHa. KoHTponbHas pabota €3 5 12 0 5
no temam 5-6.

7.[Tema 7. Teopus ynpyrocTu. 4 3 2 0 3

Ntoro 36 72 0 36

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tewma 1. NMpenMeT TeopeTUyeckon MexaHUku. KuHematuka MatepmanbHOW TOYKW.

I'Ipe,uMeT TeOpeTMHeCKOIZ mMexaHukun. NoHsaTue MaTepmaanon TOYKW. I'Ipe,uMeT KNHEeMaTukn, OCHOBHbIE NMOHATUA:
pPaanyc-BeKTop, 3aKOH OABUXEHUA N TPAeKTOPpUA OBNXEHUA N cnocobbl nx 3anaHuns, BeKTopa CKOPOCTU N YCKOPEHUA N
nXx pasniokeHne B ,El,eKapTOBOVI cucrtemMe KkoopauHart. OcobeHHoCcTH KpI/IBOJ'II/IHeI7IHbIX KoopauHart, pa3noxeHume
paanyc-eeKTopa 1 BeKTopa CKOpoCTu B LI,I/IJ'II/IH,D,pI/I‘-IGCKOIZ cuncrtemMe KkoopauHart. PasnoxeHune BEKTOpa yCKOpeHus B
LI,I/II'II/IH,EI,pI/I'-IeCKOI‘/’I CcCucteme KkoopamHar. BuiBoa Bblpa)KeHVII7I Ona paanyc-eeKktopa 1 BeKtopa CKOpoCTn B CCpGpI/I'-IGCKOVI
cnucrtemMe KkoopauHart. Caoiictea NpPOon3BOOHbIX MO BPEMEHN OT OPTOB KpVIBOﬂI/IHeI‘/'IHbIX KoopAauHar.

Tema 2. iInHaMukKa. 3akoHbl coxpaHeHusi. UHTerpupoBaHue ypaBHEHUA OBUXEHUS MaTepuasibHOW TOYKU B
YacTHbIX cny4asix.

MOHSTMS cunbl, MAcChl, MHEPLMANBHOW CUCTEMbI OTCHYETA. 3akOHbl HbloTOHA, NpsiMas n obpaTHas 3apaduu AUHAMIKWY,
MPUHLMN NPUYUHHOCTMW, NPUHLMI OTHOCUTENbHOCTM Manunes. PaboTa cunbl, MOwHOCTb cunbl. Knaccudpmkaums cvn B
KNaccnyeckoli MexaHrKe: CTauMoHapHbIE NMOTEHUMANbHbIE, HECTAUMOHAPHBIE NOTEHLMANbHbIE, TMPOCKOMNMYECKUE,
auccunatrBHble cunbl. MexaHnyeckas aHeprus MatepuanbHOi TOHKM. 3aKOHbl UIBMEHEHNS 1 COXPAHEHUS MMNY/bCa,
MOMEHTa MMNY/bCa Y MEXAHUYECKON SHEPTUM MaTEPUaNbHOM TOUKM. [OHATUS NEPBOrO 1 BTOPOro MHTErpanos
ABUxeHns. OQHOMEPHOE ABVMXEHWE B MOTEHLMANIBHOM NOME: TOYKM OCTAHOBKW, (OUHUTHOE U MH(PUHUTHOE ABUXEHWE,
HaxoX[EeHNEe Nepuoaa OMHUTHOIO LBUXEHUS. 3aKOHbl UBMEHEHNS U COXPAHEHUS MMMYNbCA, MOMEHTA UMMYNbCa U
MEXaHNYECKOWN SHEPTM CUCTEMbI MaTepmrabHbIX TOYEK. VIHTerpmpoBaHme ypaBHEHU OBUXEHNS B ClyHasix YaCTHbIX
BULOB CWN: FAPMOHWNYECKMIA OCLUMANSATOP, ABUXEHNE B CPELAX C TPEHWEM, OBUXEHNE B NONE TAXECTH,
MPOCTPaHCTBEHHbIN OCUMNNATOP.

Tema 3. [iBNXeHMe B LLeHTpanbHO-cUMMeTpU4HOM none. 3apava Kennepa. 3apauya nyx 1en. KoHTponbHas
pabora €1 no temam 1-3.
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Mporpamma ancumnnuHbl "TeopeTudeckas mexaHuka. MexaHvka cnnowHbix cpen”; 16.03.01 "TexHuyeckas dusmka".

LleHTpanbHas cuna: onpeneneHne, OCHOBHbIE CBONCTBA ABUXEHUS B MOL, AENCTBMEM LIeHTPaNbHOM CUnbl (MNOCKoe
IOBUXEHNe, MOCTOSIHCTBO CEKTOPHOM CKOPOCTU, MOHOTOHHOCTb M3MEHEHUNS MONSPHOro yrna).
LleHTpanbHO-CUMMETPUYHAs cuna: onpeneneHve, CBONCTBA ABUXEHUS MoL OeNCTBMEM LIEeHTPabHO-CUMMETPUYHOMN
Cwbl, NepBble U BTOPbIE MHTErpanbl ABUXEHNS, 3aKOH OBUXEHNS, ypaBHeHMe TpaekTopun. 3agada Kennepa:
ypaBHEHUWE TPaeKTOpuUn, Nepurenuii, napameTp opbuTsl, SKCLIEHTPUCUTET, 3aKOH IBUXEHNS, TPETWA 3akoH Kennepa.
3apaya gByx Ten: 3afada O ABMXEHUN LIeHTpa Macc, 3agada 0 ABUXEHUN PUKTUBHON YaCTuMLbl, TPAEKTOPWM 1 32KOH
OBUXEHNS peanbHbIX YacTuu,. BbiBog ycnoBmsa nageHns matepuanbHON TOYKW Ha CUNIOBOM LeHTp. PelweHne 3agayn o
HaxoXAeHUy T!na TpaekTopMmn MaTepmnanbHON TO4KM B 3a4a4e Kennepa B 3aBMCMMOCTU OT HaYanbHbIX YCNOBUIA. 3anucb
3aKOHOB COXpaHeHus B 3afaye AByx Ten. [Mpumepsl 3agaym AByx Ten: ABuxeHne cuctembl 3emns-ConHue, OBOViHbIE
3Be3abl. KoHTponbHas pabota €1 no temam 1-3.

Tema 4. uHaMnKa cucTeM co CBA3AMU. Y paBHeHus JlarpaHxa. KoHTponbHas paborta €2 no teme 4.

MoHsTMe 0 CBS3SAX, CTAUMOHApPHbIE N HecTaunoHapHble cBsian. OcHOBHas 3adava AMHaMMKU HEeCBOBOLHOWM CUCTEMBI.
LencTBuTENbHLIE, BO3MOXHbIE U BUPTYalbHble NEPEMELLEHMS U YPaBHEHWS, KOTOPbIM OHW YO0BNeTBOpsItoT. MNoHATMeE 06
naeasnbHbIX CBS3sX. YpaBHeHus JlarpaHxa 1 pona. Obuwee ypaBHeHMe MexaHukm (ypaBHeHne o'Anambepa-/larpaHxa).
MoHsTMe 0 He3aBMCKMbIX 060BIWEHHbBIX KoopAMHAaTax 1 Yucne cteneHein ceoboabl. YpaBHeHUs JlarpaHxa 2 poaa.
0O606weHHbIe cunbl. PyHKUKMS NarpaHxa. Linknndeckne koopauHatbl. O606WeEHHbIA MMNYNbC. 3aKOHbI COXPaHEHUS 1
n3MeHeHns 06obweHHoro nmnynbca. O6obleHHas sHeprms. 3aKoHbl COXPaHEHUs! N U3MeHeHNs1 0606LWEHHON SHEPTN.
CBs13b 0606LWEHHON 3HEPrUN 1 NMOMHON MEXaHNYECKON SHEPTMN CUCTEMbI. 3aKOHbl COXPaHEHWUSI U 3MEHEHWS UMMYNbCa,
MOMEHTA MMMyNbca 1 NMOMHON MeXxaHN4Yeckon aHeprum HecBobooHO CUCTEMBI MaTepuasbHbix Touek. Cxema pelleHns
3ajlay C NoMOLbI0 ypaBHeHW JlarpaHxa 1 pona. HaxoxneHune doyHkumm JlarpaHxa ons MexaHn4eCcKux CUCTEM.
MpuMepbl: rapMOHNYECKWIA OCLUMANSATOP, ABUXEHME B LIEHTpanbHOM none, cBoboaHble YacTuubl. CTpyKTypa doyHKLNM
NarpaHxa. Vicnonb3oBaHue LMKINYECKUX NepeMeHHbIX B dpopmanuame JlarpaHxa. KoHTponbHas pabota €2 no teme 4.

Tema 5. Manbie kone6aHusi MeXaHU4E€CKUX CUCTEM C OAHOW N MHOTMMM CTeneHsiMM cBo6oabl. [lBuXeHue
TBepAaooro rena. YcnoBus paBHOBeCUsi CUCTEeMbl.

MonoxeHne paBHOBECUA. rlpI/IHLI,I/II'I BUPTYalbHbIX nepeMeUJ,eva.

Manble konebaHusi cCUCTEMBI C OHO CTeMNeHbO cBOHOALI MO, AENCTBUEM NOTEHUMANBHBIX cui. Manble konebaHus
CMCTEMbI CO MHOTMMU CTEMNeHsMK cBOBO4bl MOL AENCTBMEM NOTEHUMANbHBIX Cun. KpUTepurin yCTOMYMBOCTI NONOXEHWS
paBHOBECUS, COBCTBEHHbIE YACTOThI, aMNANTY bl KOnebaHwii, HopManbHble KoopauHaTel. OfHOMepPHbIe KonebaHus npw
HanM4Mmn TPEHUS: aHaNM3 PasnuyHbIX cnydaes. OIHOMEPHbIE BbIHYXAEHHbIE KonebaHus npy Hanuuum TpeHns. Mpumep:
BbIHY>XJaloWas cuna, N3MeHALWAasnca No rapMOHNYECKOMY 3aKOHY; SiBNeHne pe3oHaHca. [MoHsaTne Teepnoro tena.
Matpurua nepexona, yrnel diinepa. O606WeHHbIE KOOPAMHATbI, ONPEAENSIOLME NONOXEHNE TBEPLOrO TENa B
npocTpaHcTBe. YpaBHEeHNS OBUXEHNS TBEPAOro Tena. TeH30p UHEepLUUW, raBHble HanpasneHNs 1 raBHbIE MOMEHTHI
nHepunn. MOMEHT nHepLMn OTHOCUTENBbHO OCcK BpalueHns. Teopema WTenHepa. Ycnosus paBHoBeCUs MatepuanbHom
TOYKMW. YCNnosns paBHoBeCUs TBepAOro Tena. [onoxeHns paBHoBecus. YCTONYMBOE N HEYCTONYNBOE paBHOBECHE.
JocTtato4HbIi NpU3Hak yCTONYMBOCTM PaBHOBECUSI.

Tema 6. Popmanuam FamunbToHa. YpaBHeHUs MamunbToHa. Cko6ku MyaccoHa. KoHTponbHas pabota €3 no
Temam 5-6.

®yHKuma MammnbToHa. YpasHeHus MamunbTtoHa. MNepexon ot oopmanunama JlarpaHxa Kk goopmannamy rammnbToHa 1
obpartHbIlii nepexod. Ckobku MyaccoHa u ux ceoicTea. ®yHOaMeHTanbHble ckobku NyaccoHa. HaxoxaeHue dpyHKUMm
MaMnnbTOHa AN MexaHU4ecKnx cucteM. Npumepsbl: rapMOHUYECKMIA OCUMNNSATOP, ABUXEHWE B LLEHTPaNnbHOM none,
cBoboHble YacTWUbl. Micnonb3oBaHWe LMKINYECKX KOOPAVHAT B raMUIbTOHOBOM chopManuame. 3akoH N3MEHEHNS
NMPOW3BOJIbHONM CPYHKLIMM KOOPOMHAT, UMMY/bCOB U BpeMeHU Yepe3 ckobku MNyaccoHa. PacyeT ckobok MNyaccoHa ansi
KOMMOHEHT MoMeHTa umnynbca. KoHTponbHas paboTa €3 no temam 5-6.

Tema 7. Teopus ynpyroctu.

OcHOBHble ypaBHEHNS Teopumn ynpyrocTu. TeH3op gedopmauunn. TeH3op HanpsxeHui. 3akoH 'yka. OgHopoaHbie
JedopmaLmn. YpaBHeHNS paBHOBECKS N30TPONHbIX Ten. ConpukocHoBeHWe TBepabix Ten. Ynpyrmue ceorcTea
Kpuctannos. PaBHoBecue CTepXHel U MNacTUHOK. Ynpyrue BonHbI B U3OTPOMHOM cpene. Ynpyrvue BonHbI B KpucTannax.
Lwncnokauun.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4aloLLLUXCS MO
AucuUnInHe (MOayIo)

CamocTosiTenbHas pabota oby4arolyxcs BeIMOMHAETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
HO 6e3 ero HenmocpenCcTBEHHOro yqacTusi. CamoctostenbHas paboTta noapasnensieTcs Ha CaMoCTOSATENbHYIO0 paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHYto paboTy. CamocToaTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMNAUHLI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecs: YnutarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHSAT 3aaHUsi, HANPaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.
OpraHuzauusi caMocTosTeNnbHon paboTbl 0ByHalOWUXCS pPernaMmeHTMpyeTCsl HOPMAaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYEeCKON NMTepaTypoii N aNeKTPOHHbIMM 0Bpa3oBaTeNibHbIMU pPecypcamm, BKIoYas:

Mopsnok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTeNnbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NMPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 ropa Ne301)
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Mporpamma ancumnnuHbl "TeopeTudeckas mexaHuka. MexaHvka cnnowHbix cpen”; 16.03.01 "TexHuyeckas dusmka".

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTae dheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmi (MprBonixXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonXckoro) chenepanbHOro yH1ueepcuTeTa

Kypcbl MI'Y. CtenaHnbsiHu K.B. TeopeTtnyeckas mexaHuka. HYactb 1 - 15 nekumia. -
https://www.youtube.com/watch?v=wgD7loCeqvY &list=PLcsjsqLLSINAMK5exYvCqrp6DtiTFWb6P

Kypcbl MIY. CtenanbsaHu K.B. TeopeTnyeckas mexaHnvka. Hactb 2 - 15 nekuumia. -
https://www.youtube.com/watch?v=wgD7loCeqvY &list=PLcsjsqLLSINAMK5exYvCqrp6DtiTFWb6P

Conoebes O.B. Teopetuyeckas MexaHuka. DneKTPOHHbI 06pasoBaTeNbHbI pecypc. -
http://edu.kpfu.ru/enrol/index.php?id=1561

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaEeT OLUEeHO4YHble MaTepuasbl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWNA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHLe OLEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas uHpopmMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam 00y4eHus o JucunnivHe (Moaoynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AUCUMNAVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEHOYHOro CPencTBa;
- KpUTEepPUM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMble K 0eicTBUSM 00ydatowmxcs,
IEMOHCTPVPYeMbIM peaynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLUNAUHBI (MOLYNIO).

7. NepeueHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNVHBI (MOAynst)

OcBoeHure aucumMnnnHbl (MOLoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OOMONHUTENbHON y4ebHOW nuTepaTypbl.
NuTepaTypa MOXeT BbiTb BOCTYMHA 0By4aloWwmnMcs B OAHOM 13 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeYaTHoM Buze - B HayuHon 6ubnunoteke um. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C Npasunamu nonb3osaHus HaydHol 6ubnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIR yHMBepCUTeT". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEYHBIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsapa) Kaxnoro U3 n3gaHuini OCHOBHOW NuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatolerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U NOMONHUTENBHON y4ebHOM nuTepaTtypbl, HEO6XOAMMOI A1 OCBOEHNS AUCLUMAMHBI (MOoYNs),
Haxonmtcs B MpunoxeHumn 2 k paboyeli nporpamMme AncUMnavHbl. OH NOANEXUT OBHOBNEHMIO NPY U3MEHEHUW YCIOBUIA

noroeopos K®Y ¢ npasoobnagatensiMm anekTPoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNINHBI (MOAYIIs)

MeToamdyeckue matepuansl kKageapbl TEOPEeTUHECKON OU3UKN U MHCPOpMaLNS ANs CTYOEHTOB -
https://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki/metodicheskie-materialy

MNepcoHanbHas ctpaHuyka - npodp. MNpowwH Opwuii Hukonaesny, 3asenyowmini kadenpor TeopeTn4eckon nankm -
http://mrsej.kpfu.ru/pro/

Conosbes O.B. TeopeTtunyeckas MexaHuka. SneKTpoHHbIl obpasoBaTenbHbIi pecypc. -
http://edu.kpfu.ru/enrol/index.php?id=1561

9. MeTognueckue ykasaHusl oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekuum Lns oBnageHns OUCUUNINHON YPE3BblYaliHO BaXHbIM SABNSIETCS YCBOEHWE NEKLIMOHHOro MaTepuana.
Heobxoaumo noceliatb BCe NeKLmun, BO BpeMs NeKLun cneayeT BeCTi KoHenekT. MNocne kaxaoin
NeKUny CTYOEeHTY CredyeT BHUMATENIbHO NpoYmMTaTth 1 pasobpatb KOHCMEKT (a TakxXe npeseHTauuio,
NpencTaBNeHHYIO NEKTOPOM, B Clyyae ee Hanmums), npu aToMm:

- MOHATb U 3aNOMHUTL BCE HOBbIE OMPeAeNeHNs;

- MOHATb BCE MatemMaTuyecKne BbIKNaaki 1 nexatime B MX OCHOBE (PU3NYECKMe NMONOXEHUS 1
JOnNylLeHNs; BOCMPOU3BECTU BCE BbIKNAAKN CAMOCTOATENbHO, HE MMsAs B KOHCMEKT;

- BbIMOMHUTL UAW AoaenaTth BbiKNaaku, KOTOPbIE NEKTOp npeanucan caenartb CaMoCTOSTeNbHO (ecnu
TakoBble MMEoTCH);

- eCN1 NekTop Npeanucan pasobpatb YacTb MaTepuana 6onee Noapo6HO CaMOCTOSATENBHO MO
MUCbMEHHBIM UM 3NEKTPOHHbLIM UCTOYHMKAM, TO HE06X0AMMO CBOEBPEMEHHO 3TO Caenartb;

- CTYAEHTbl MOTYT MOMY4nTb OOMONHNTENbHYIO MHAPOPMALIMIO MO BOMPOCaM, Bbl3bIBaOLWUM
3aTPyaHeHWs, Ha KOHCYNbTaLMSX C NpenoaasaTteneM; B Cnyyae BO3HUKHOBEHUS 3aTpyaHEHWIA C
yCBOEHMEeM Matepuana, HeobxoaMMo B Kak MOXHO Bonee KpaTkie CpoKu 06paTuTbes 3a
KOHCynbTaLuelt K npernoaasaresto, NpeasapuTeNbHO YeTKo CGIOPMYIMPOBAaB CMINCOK BOMPOCOB.

npakTnyeckune | ns Hanbonee ahPEKTNBHOIO YCBOEHNS MaTepumana NpPakTUHeCcKoro 3aHATNS PEKOMEHIYETCS
3aHATMA NpPOBECTW NOArOTOBKY K HEMY: 1) BbINONHWUTbL 3a4aHHOE Ha NPeblayLeM NPakTUY4eCKOM 3aHATUN
LomalHee 3anaHue (nogpobHee pekomeHaauum o6 3ToM cM. B NyHKTe 'CamocTosiTensHas pabota'); B
cnyyae BO3HUKHOBEHUS CNOXHOCTEN C ero BbIMOMHEHUEM, BbITb FOTOBbBIM KPATKO MX CHOPMYNMPOBATL
Ha 3aHATUW; 2) pa3obpaTtb NEKUMOHHbIA MaTepran NPeacTOsWEro NPakTuieckoro 3aHstus. Mpwn
BO3HWKHOBEHMWN TPYOHOCTEN C BbIMNOMHEHNEM OOMALIHErO 3a4aHns Takxke pekoMeHayeTcs
MPOKOHCYNbTUPOBATLCH Y CBOUX OLHOIPYMNMHUKOB UM COKYPCHUKOB, MPUBETCTBYETCS COBMECTHbIN
MOWCK pelleHnii. Takxkxe MOXHO 06paTTbCs 3a MOMOLbIO K Mpenogasatento. Mponyctus kakoe-nmbo
3aHATMe, CTYLEHTY CNeayeT CKONMPOBaTh peleHre pa3obpaHHbIX Ha 3aHATUM 3amay U3 TeTpanei
OLHOrpPYNMHUKOB; pa3obpaTb UX PeELIEHNE, PEWNTb X CAMOCTOATENBHO, a TakXe PeWwnTb 3aaa4um
JOoMallHero 3agaHuns.
Mpu peweHnn 3agady no pasgeny 1 cnegyet yaoenutb BHUMaHNE OCHOBHbIM MOHATUAM KMHEMATWKK -
KoopAmHaTa, CKOPOCTb, YCKOPEHME, CEKTOPHAsA CKOPOCTb, 3aKOH ABVXEHNS 1 TPAEKTOPUS ABUXEHNS,
a Takxe crnocoby 3anvcu panuyc-BekTopa, BEKTOPOB CKOPOCTU, YCKOPEHUS 1 CEKTOPHO CKOPOCTM B
LUMNNHOPUYECKOW 1 cdoepryeckoin cnctemax koopamHat. Cnenyet NOMHUTL, YTO XapakTepHO
0COBEHHOCTbBIO KPMBOMMHEHbBIX KOOPAUHAT SIBNSETCS 3aBUCUMOCTb HarnpasneHns OpToB OT
KOOpAUHAT To4YkM npocTpaHcTea. OTAenbHO cnemgyet pacCcMOTPETb pasnoXeHne CKOpoCcTy 1
YCKOPEHUS MO OpTaM ECTECTBEHHOWN CUCTEMbI KOOPAMHAT. XapakTepHO 0COBEHHOCTbIO
€CTeCTBEHHbIX KOOPAMHAT AB/ISETCS 3aBUCUMOCTb HanpasieHNs OPTOB OT Harpas/eHnsa OBUXEHNS
MaTepuasnbHOM TOYKWN B AAHHON TOYKE NPOCTPaHCTBA.
Mpu peweHnn 3agady no pasgeny 2 cnegyet Npexae BCero onpenenutb, 0T Kakux AMHAMUYeCKnX
NMepPeMEHHbIX 3aBUCAT CUJIbl, OENCTBYIOWME HA MaTepUuanbHyO TOYKY U B 32BUCUMOCTU OT 3TOrO
BbIBpaTbh METOOMKY peweHns. Hanbonee TpyooeMKMM SBRSIETCS Clydyai, Korha cuna 3aBucuT ot
CKOPOCTK MatepuanbHOW TO4KM, B 3TOM Cny4ae Bcerga MOXHO MosyyuTb 3aKOH OBUXEHUS B
napaMeTpuyYeckoM BUAE B KBaapaTtypax, Npuyem ponb napametpa bymeT urpatb CKOPOCTb
MaTepuanbHOM TOYKMN.
Mpu peweHnn 3agady no pasgeny 3 cnegyeT BOCMNONb30BaTbCA METOOMKON pelweHns 3a8a4 Ha
OBUXeHMe MaTepurasibHOM TOYKW B KEMNEPOBCKOM NMoTeHumane, 3akoyaroLwerncs B 3anmcu cemu
OCHOBHbIX YPaBHEHWI: BbIpaXeHW N UHTErpanos ABUXEHNS - MOSTHON MEXaHUYeCKOn SHePrum n
MOMEHTa MMNyfbca MaTepuanbHOM TOYKM, POPMYN LSt napameTpa opbuTbl 1 SKCLEHTPUCUTETA,
YPaBHEHNS TPAEKTOPUN B MONSPHbIX KOOPANHATAX U 3aKOHa OBUXEHUS B NapaMeTpuyeckon dpopme.
CnepnyeTt yoenuTb BHUMaHUe cnocobam 3anmcu KUHETUYECKOM U MOTEHLMANBbHON SHEPTUN CUCTEMBI.
Mpwn peweHnn 3apay Ha NPobnemy AByX TEN HYXHO HayYUTbCS POPMYNMPOBaTh 3anady ons
OVIKTUBHOW MIO-4acCTuLbl, KaK Npaswnio 31O 3ahaya o ABUXEHUN B KEMNEPOBCKOM noTeHunane, B
nocne ee peleHns NepexoanTb K onpeneneHnio KoopamHar peanbHbix Ten. [Mpu pewennn 3agayv o
MIO-4acTuL, 4acTo HbIBAET NMONE3HO 3ANMUCHIBATH CBS3b MHTErPANoB ABUXEHWS ONs 9TOW 3a8aun -
39HEpPruv 1 MOMEHTa UMMyNbca MI0-4acTuLbl - C CYMMapHOM SHEpPruein n CyMMapHbIM MOMEHTOM
nUMnNynbca peanbHbIX MaTepuanbHbIX TEN.
Mpu peweHnn 3agady no pasgeny 4 cnegyet BOCNONb30BaTbCA METOOMKON peweHns 3a8a4y Ha
ncnonb3oBaHue ypasHeHWi JlarpaHxa 2-ro pona, 3aknoyarowencs B nocnefosaTenbHoOnm 3anmcu
ypaBHEHWI CBA3W, ONpeneneHn He3aBUCMMbIX 0B0BLLEHHbBIX KOOPAUHAT CUCTEMbI, BbIPAXEHUN
MOTEHLUMANBHOW 1 KUHETUYECKOW SHEPrN MEXAHNYECKOI CUCTEMbI YEPE3 HE3aBNCMMblE 060DLWEHHbIE
KoopAMHaTbl U X MPON3BOLHbBIE MO BPEMEHM NYTEM UCK/TIOYEHNS 3aBUCUMbIX KOOPAUHAT, 3anncu
PyHKUMK NlarpaHxa 1 ypaBHeHwii NarpaHxa 2-ro poga ons Kaxnon n3 HeaaBncMMbIX 0606LLEHHbIX
KoopAuHar.
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Mporpamma ancumnnuHbl "TeopeTudeckas mexaHuka. MexaHvka cnnowHbix cpen”; 16.03.01 "TexHuyeckas dusmka".

Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm
camocTosl- | B camocTosTenbHol paboTte CTyneHTa MOXHO BbIAENNTb HECKONBKO COCTaBNSOWMX.
TenbHasi - PaboTa Hag nekuMOHHbIM Matepuanom - noapobHee cM. B NyHkTe 'Tlekumu'.
pabota - CamocTosiTenbHOE U3y4YeHre YacTu maTepuvana (Hanpumep, nekumnoHHoro). Ecnu vyacte yuebHoro

matepuana oTBelleHa Ha CaMOCTOATENbHOE M3ydeHNe, TO HE0BX0AMMO NPUCTYNNTL K 3TOMY
HesaMeOnMTenbHO Nocne ykasaHus npenogasarens u OCBOUTb MaTepun B OTBEAEHHbIE UM CPOKW.
Martepwuan cnegyeT n3y4mtb N0 OOCTYMHbIM MUCbMEHHBIM U 3N1IEKTPOHHBLIM UCTOYHMKAM, O KOTOPbIX
coobwunT npenonasaTtenb.

- B camocTosaTensHon paboTe CTyAEHTOB HAaA AOMALHMM 3aaHNEM MOXHO BblAENUTb BE
cocTaBnstowume: 1) pasbop peweHuii 3aaa4 ayAMTOPHbIX (MPaKTUYECKMX) 3aHATUN, 2)
CaMOCTOSTENbHOE pelleHne JoMallHKX 3a4a4. [locne kaxnoro ayaMTopHOro 3aHATUS CTYOEHT
[ONIXXEH CHayana pewWwnTb CaMOCTOATENBHO (He rnaas B pabouyto TeTpadb) Te 3aiadu, KoTopble
pewwun npenogasaTenb BO BpeMs 3aHATUS. [1py BO3HUKHOBEHUN TPYOHOCTEN BO BPEMS PELIEHNS
KakoW-HMOyab 3apaum cnenyet pasobpatb peleHne 310 3anayy B TeTpanu. 3aTem cneayert pewmnTb
3aaadvy camocToaTenbHo 6e3 TeTpanm. Ckonbko Bbl pa3 He MPUXOAUNOCH BO3BPALLATLCS K TETpaau,
HaCTOSATENbHO PEKOMEHOYETCS HAyYUTbCS BOCNPOU3BOAUTL PELIEHME CAMOCTOSATENbHO. 3aTeMm
cnenyeT NPUCTYNAUTb K PeLleHnio 3a4a4 3 goMawHero 3agaHus. [Npn BO3HUKHOBEHMM TPYOHOCTEN C
BbINOSIHEHVEM OOMALIHEro 3a4aHUs TakXe pekoMeHOyeTCsl MPOKOHCYbTMPOBATLCS Y CBOUX
OLHOrPYNMHUKOB MU COKYPCHWUKOB, MPUBETCTBYETCS COBMECTHbIN MOMCK peleHnin. Takxe MOXHO
06patuTbcs 3a NOMOLLBIO K Npenoaasatento. MNponyctus kakoe-nmbo 3aHsAThe, CTYOEHTY cnenyet
CKOMMPOBaTh pelleHre pa3obpaHHbIX Ha 3aHATMM 3afay U3 TeTpaleil OfHOrPynnHUKOB; pasobpatb
NX peleHne, pewmnTb X CaMOCTOSITENbHO, a TakXe PelwunTb 3a4a4M JOMallHero 3agaHuns.

Mpu peweHnn oomallHWX 3a4a4 No pasgeny 4 cnefyert BOCMNONb30BaTbCSH METOAUKOW peleHns 3a8a4
Ha NpUMeHeHWe ypaBHeHWi JlarpaHxa 1-ro poga: 1) Boibpatb MaTepranbHyo TOUKY; 2) 3anucaTb 2-i
3akoH HbtoToHa B BeKTOpHOW cbopMe (Tyna BonaeT pasHomencteyowas R(t) peakunin ceasen); 3)
Bblbpatb CK (cucteMy KoopauvHarT) Ans TO4KK; 4) CIPOeKTMPOBaTh 2-i1 3akoH HbloToHa Ha opThl CK;
5) 3anucatb ypaBHeHWSs CBSA3EN ONs KOOPANHAT OaHHOW TOYKW; 6) BbIYUCIUTL NPOEKLMM BEKTOpa
rpagneHTa NepBoro ypasHeHns cea3u Ha opTol CK; 7) pe3ynbTaT yMHOXNTb Ha GOYHKLMIO BpeMeHH (1);
8) To Xe Ons Bcex ypaBHEHWUA CBA3K (MosBATCS doyHKumu (1), (1) u 1. 0.); 9) cymma pesynbTtartos nn. 6 -
8 ecTb npoekuun cunbl R(t) Ha cooTtBeTcTBytowme opTthl CK; 10) noactasutb BoipaxeHus yepes (1)
BMecTO R(t) B ypaBHeHuMs 2-ro 3akoHa HbtoToHa; 11) BbibpaTh M3 KOOpAMHAT TOYKM He3aBMCUMble; 12)
NCNONb3ys ypaBHEHUS CBA3W, a TakXXe UX NepBble U BTOPble NPON3BOAHbBIE MO BPEMEHU, UCKITIOHYNTb
3aBUCUMbIe KOOPAMHATBI TOHYKW U3 YpaBHEHWU 2-ro 3akoHa HbioToHa; 13) octaHyTcs ypaBHeHMs 2-ro
3akoHa HbloToHa, cogepXxalme Hen3BeCTHble (OYHKLUN BPEMEHN: HE3aBUCKMblE KOOPAMHATbLI TOYKM
1 goyHkumm (t). Janee, B 3aBUCUMOCTY OT TPpebOOBaHMS 3aaaquv, unu 14a) pewnts CUCTEMY YPaBHEHMWIA:
HaNTN HEW3BECTHbIE CPYHKLMKN BPEMEHN. 3Has pyHKUUM BpeMeHu (), BbIMMCAUTL Kak doyHKLMIO
BpemeHun cuny R(t) (cm. n. 9); unn 146) Boipa3nTb yHkumK () (a 3aTem un cuny R(t)) yepes
He3aBNCUMble KOOPAUHATHI (1, B HEKOTOPbIX CNyYasix, NPOU3BOAHbIE HE3ABMCKMbIX KOOPAUHAT Mo
BPEMEHN).

Mpu peweHnn oomallHWX 3a4a4 No pasgeny 5 cnefyert BOCMNONb30BaTbCSH METOOAUKOW peleHns 3a8a4
Ha HaxX0X[OEeHNe XapaKTepUCTUK MasnblX FapMOHUYECKMX KonebaHuii CMCTEMbI, 3aKNIoHatoWERCs B
3anucuy oyHKuuK JlarpaHxa cmcteMbl, Noncke yCTOMYMBOro NosioXeHus paBHOBECUS, NnHeapusaunm
doyHKLMM JlarpaHxa B OKPECTHOCTM NONOXEHNS PaBHOBECUS, 3aMNNCU JIMHENHBIX YPaBHEHU,
npencrasnsowmx coboi ypasHeHus JlarpaHxa 2-ro poaa anst OTKNOHEHMWA HE3aBUCUMBbIX
06006LEeHHbIX KOOPANHAT CUCTEMbI OT UX 3HAYEHUIA B MONOXEHUN PABHOBECUS M PELIEHUN
nonyyarowmxcsa Npy 3TOM NMMHENHbIX OAHOPOAHbIX YPaBHEHUI C MOMOLLbIO YHUBEPCaNbHON
NOACTaHOBKM B BUE 9KCMOHEHThI. B cnyyae MHOroMepHbIx konebaHuii cneflyet yaoenuts BHUMaHme
NMOWCKY HOpManbHbIX KOOpAUHAT.
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Bup pabot MeTtoaunyeckue pekomeHaauum

aK3aMeH 3anorom ycnewHoi coaqm ak3ameHa SBNsSTCS cucTteMaTnieckme, 4oOpoCOBECTHbIE 3aHSATIS
cTyLeHTa B TedeHne cemectpa. OoHaKO 3TO HE OTMEHSIET HeOBX0AMMOCTU CreLmnanbHon paboThl
nepen ceccueii 1 B Nepuol coaqv ak3ameHoB. Crneumndomyeckon 3aaaver paboTel CTyeHTa B Neprog
9K3aMeHaLUVOHHOW Ceccrm SIBNSIIOTCS NoBTOpeHue, 06obLieHne 1 cuctemaTmaaums BCero Matepuana,
KOTOpPbIA N3y4eH B TeYeHUe cemecTpa. HaumHate MOBTOpPEHEe peKOMEHOyeTCs 3a Mecsau-nonTopa oo
Hayana ceccuu.

B ocHOBY NOBTOpEHNS [oMXHa BbiTb NMONOXEHa TONBKO NporpamMMa. He cneayeTt noBTOpsiTb HU MO
6unetam, HY Mo KOHTPOJbHBIM BoMpocaM. [MoBTopeHue no 6unetam HapylwaeT CUCTEMY 3HAHWUIA U
BeLET K MEXaHN4YeCKOMy 3ay4mBaHuio. NMoBTOpeHME No pa3nn4yHOro poaa KOHTPO/bHBIM BOMPOCaM
NPUBOANT K Mponyckam 1 npobenam B 3HaHUSIX U K HepopaboTke MHOrAa BECbMa BaXHbIX pa3aenos
nporpammbl. [oBTOpeHWE - NPOLECC MHAMBUOYANbHbIA; KaXObl CTYLEeHT NOBTOPSIET TO, YTO OIS HErO
TPYAHO, HesICHO, 3abbiTo. [0aTOMyY, MPeXae YeM NPUCTYNUTL K NMOBTOPEHUIO, PEKOMEHAYETCS CHavana
BHMMATENIbHO MOCMOTPETh MPOrpamMy, ycTaHoBUTb Hambonee TpyaHble, HaMeHee YCBOEHHbIe
pasgenbl 1 BbINUCaTb X Ha OTAENbHOM JINCTE.

B npoLecce NoBTOPEHUs aHANN3MPYHOTCS U CUCTEMATU3UPYIOTCS BCE 3HAHUS, HAKOMIEHHbIE NMpW
N3y4eHNM NPOrpaMMHOro Matepuana: AaHHble y4ebHuka, 3anucm NeKumin, KOHCNEKTbl MPOYUTaHHbIX
KHUF, 3aMeTKW, CoenaHHble BO BPEMsi KOHCYbTauuii UM CEMUHAPOB, U ap. Hu B koeM cnyyae Henb3s
OrpaHMyMBaTbCs TONMbKO OHUM KOHCMEKTOM, a TeM Bonee, YyXmMu 3anucsiMu. Besikoro pona sanucu
1 KOHCMEKThI - Bely cyrybo nHAMBUAYyanbHble, MOHSTHBLIE TONbKO aBTOPY. [OTOBSCH MO Yy>XMUM
3anucsiM, Nerko MOXHO BNacTb B 04eHb rpybbie ownbky. Camo NoBTOPEHME PeKOMEHAYeTCs BECTU Mo
TemMam nporpaMMel 1 Mo rnasam y4ebHrka. 3akoH4mB paboTy Haa TeMol (rnaeoi), Heo6XxoaNMO
OTBETWTb HA BOMPOCHI y4ebHMKa UKW BbINOMHUTL 3aAaHns, a caMmoe Nydllee - BOCMPOU3BECTN BECb
maTtepuan. KoHcynbTaumm, KoTopbie NPOBOAATCS A/ CTYAEHTOB B NepVoL 3K3aMeHaLNOoHHOW ceccuu,
HeobxoAMMO UCMONb30BaTh ANS YrinybneHust 3HaHuiA, Ans BOCMNONHEHUs NPobenioB 1 Ans paspelleHus
BCEX BO3HMKILMX TPyAHOCTEN. Bes TwatensHoro caMocTosTensHOro NpoayMelBaHusl Mateprana
6ecena ¢ KOHCYNbTaHTOM HendbexHo ByneT HocUTb 'oBLKiA', MOBEPXHOCTHLIV XapakTep u He
MPUHECET HYXHOro pesynbTara.

10. MepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKaouYas nepeyeHb NporpaMMHOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n HGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme OUCLMMNWHBI (MOLYNS).

11. OnucaHue MatrepuanbHO-TeXHMYEcKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOLWMXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbS) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp 4ns pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopusi.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoamMMoCTK B 06pa3oBaTeNibHOM NPOLECCe NPUMEHSIOTCS creaytolme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUsTE NHpopMaLMK 0By4YaloWmMMUCs MHBANIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHve TeKCTOBOW BepcUn NobOro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE AN pa3fINYHbIX NOMb30BaTenei;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3nnyHbIX Buaax 6e3 notepyn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWTabypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO3[4aHne BO3MOXHOCTEW A4S 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHAPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyYani MHGOPMaLLMIO B3YalbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60Tb| - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®IFOC BO 1 yuebHbiM nnaHoM no HanpasneHuto 16.03.01
"TexHnyeckas umamka” n npodunnio NOAroToskM "TexHuyeckas uanka”.
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotoeku: 16.03.01 - TexHuyeckasa dmaunka

Mpochunb noarotoskm: TexHnyeckas gomavka

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. Nleywun A.M., Hurmatynnun P.P., MpowwH KO.H. Teopetudeckas dusmka. MexaHuka (npaktmdeckuin Kypc). 3agadqHmk
4ns gon3unkos. Mocobre [AnekTpoHHbIV pecypc]. KasaHb: KasaH. yH-1, 2015. - 250 ¢. URL: -
http://dspace.kpfu.ru/xmilui/handle/net/32292 (pata obpaieHns: 28.07.2020) Pexum gocTtyna: cBo6OAHbIN.

2. LibiBunbckuia, B. J1. Teopetudeckas mexaHvka: YuebHuk / Lipisunbckuia B.J1., - 5-e usa., nepepab. n gon. - Mocksa
:KYPC, H/L MH®PA-M, 2018. - 368 c.:. - ISBN 978-5-906923-71-4. - TekcT : anekTpOHHbIiA. - URL:
https://znanium.com/catalog/product/939531 (pata obpaieHns: 28.07.2020). - Pexxum pocTyna: no noanmcke.

3. bypuak, I". . TeopeTnueckasa mexaHuka : y4eb. nocobue / I'.IN. Bypyak, J1.B. BuHHuk. - Mocksa : MH®PA-M, 2018. -
271 c. - (Boicwee obpazoBaHue: bakanaspuar). - www.dx.doi.org/10.12737/9955. - ISBN 978-5-16-009648-3. - TekcT :
anekTpoHHbI. - URL: https://znanium.com/catalog/product/942814 (nata obpalieHuns: 28.07.2020). - Pexum goctyna:
no nognucke.

JononHutenbHasa nuTteparypa:

1. Kene, O. 9. CHOpHUK KOPOTKMX 3a4a4 Mo TEOPETUYECKOW MexaHuke : yuebHoe nocobue / O. 3. Kene. - 5-e usa., ctep.
- CankT-MeTepbypr : NMaHb, 2017. - 368 c. - ISBN 978-5-8114-0826-9. - TekCT : aneKTPOHHbIA // JlaHb :
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/93687 (nata obpaiweHus: 28.07.2020). - Pexum
[ocTyna: ons asTopma. nonb3osaTtenen.

2. Knpcanos, M. H. TeopeTtuyeckasi mexaHuka. C6opHuK 3apay: YuebHoe nocobve / M.H. KupcaHos. - Mocksa : HAL,
NH®DPA-M, 2015. - 430 c. (Bbiclwee obpazosaHue). ISBN 978-5-16-010026-5. - TekcT : aneKTpoHHbIi. - URL:
https://znanium.com/catalog/product/487544 (nata obpaiweHusi: 28.07.2020). - Pexum pocTtyna: no noanucke.

3. NaHpay N.0., Teopetnyeckas gouauka. T. VII. Teopust ynpyroctu : Yueb. nocob.: Ons By3os. / Nlangay J1. 0., Nudowny,
E.M. - 5-e uag., ctrepeort.- M. : DUBMATJINT, 2007. - 264 c. - ISBN 978-5-9221-0122-6 - TekCT : anekTpoHHbIVi // OBC
'KoHcynbTaHT cTygeHTa’ : [cainT]. - URL : hitps://www.studentlibrary.ru/book/ISBN9785922101226.html (nata
obpaweHuns: 28.07.2020). - Pexxum pnoctyna : no noLnmcke.

4. Nanpay N. 1., Teopetudeckas puamnka. Tom |. MexaHuka : Yueb. nocob.: Ons By3os. / NManpay J1. O., lucpwwmy E.M. -
5-e nag., ctepeort. - M. : ®USMATIJINT, 2012. - 224 c. - ISBN 978-5-9221-0819-5 - TekcT : anekTpoHHbIi // OB5C
'KoHcynbTaHT cTyneHTa’ : [caiT]. - URL : hitps://www.studentlibrary.ru/book/ISBN9785922108195.html (nata
obpalleHus: 28.07.2020). - Pexum pocTyna : no Noanucke.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotoeku: 16.03.01 - TexHuyeckasa dmaunka
Mpochunb noarotoskm: TexHnyeckas gmamka

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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