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1. Ienau, 3a1a4M ¥ NVIAHMPYEMBbIe Pe3yJbTAThl 00y4eHHs M0 AUCHUIINHE

K  oOCHOBHBIM meJAIM  OCBOCHHUS  JUCIHUIUIMHBI  «/[MHamuyeckoe
MOJICJIMPOBAHUE HA3EMHBIX TPAHCIOPTHBIX CPEIACTB HA JJIEKTPUYECKOW TATre»
CJIeIyeT OTHECTHU:

- peanuzanMsi OCHOBHOM oOpazoBaTenbHOW mnporpammbl (OOII) mno
CIIECIIMAJILHOCTH 23.04.02 «HazeMHbIe TPAHCIOPTHO-TEXHOJIOTHYECKHUE
KOMIIJIEKCBI», HaMnpaBJICHHOCTh 23.04.02.01 «OnekTpuUIUpPOBaHHBIC
TPAHCIIOPTHBIE CPEJICTBAN;

- (dopmupoBaHHe y OOyYarONIMXCsl 3HAHUK 00 YCTPONCTBE W METOaaxX
MPOCKTUPOBAHUS COBPEMEHHBIX JJIEKTPUUECKUX MAalIUHAX, TMPUMEHSEMbIX B
TATOBOM 3JIEKTPONPHUBOJIE IIEKTPOMOOUIIEH;

- IOATOTOBKA CTYAEHTOB K CAMOCTOSITENIBHON AEATEIHOCTA B COOTBETCTBUU
¢ TpeboBaHusiMU DenepalibHOTO TOCYJaPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa
BbICIIIET0 OOpa3zoBaHus no cnenuaibHocTu 23.04.02 «HazeMHble TpaHCIOPTHO-
TEXHOJIOTHYECKHE KOMIUIEKChD, Mpoduiib noarotoku 23.04.02.01
«QneKkTpudUIUPOBAHHBIE TPAHCTIOPTHBIE CPEIICTBAY.

K  ocHOBHBIM 3agayaM  OCBOEHMS JHMCLHMIUIMHBI  «/luHamHuueckoe
MOJICJIMPOBAHUE HA3EMHBIX TPAHCIOPTHBIX CPEIACTB HA DJJIEKTPUYECKOW TSTre»
CJIElyET OTHECTHU:

— (QopMHUpOBaHUE TIPEJCTABICHUS O B3aUMOJICHCTBUU TBEPABIX TEN B
IIPOCTPAHCTBE;

— OCBOEHHE OOIIMX NPHUHIMIOB MU OCOOCHHOCTEH METOJMK MOJETUPOBAHMS
JMHAMHUKHA arperaTtoB TPAHCHOPTHBIX CPEJICTB B TBEPABIX TeJIaxX B MPOrPaAMMHOM
KoMIutekce Simcenter Motion;

— (¢opMHUpOBaHHWE HABBIKOB TMOJYYCHUS U HMHTEPIPETAIUU PEe3yIbTaTOB
MIPOBEICHHOT'O MOJEIUPOBAHUS B CPEIC IMHAMUKYU TBEPABIX TEIL.

OOyuenue no nucuuIimHe «J/[uHaMuyeckoe MOJENMpPOBAaHHWE HA3E€MHBIX
TPAHCIIOPTHBIX CPEJICTB HA AJIEKTPUUECKOU TSITe» HampaBjiIeHO Ha GOpMUPOBAHUE Y
00y4aromxcs CAeIYIOMMNX KOMIETSHIINM]:

Kox m HamMeHOBaHHE KOMIIETEeHITHI NHaukaTopbl 10CTHKEHUSA
KOMIIETCHIIUH
[TK-1. CnocoGeH npoBOAUTH HUIIK - 1.1 3HaeT npuHIMN TOCTPOEHUS
KOHCTPYKTOPCKOE COIIPOBOKIECHUE JUHAMHAYECKUX MOJEIIEH TPAHCIIOPTHBIX
npon3BoACcTBa U ucnblTanuii ATC u nx CPEICTB;
KOMITOHEHTOB UIIK - 1.2 YMeeT cobupaTh THHAMHYECKHE

MOJIEJIA arperaToB AIEKTPUIECKUX
TPAHCIIOPTHBIX CPEJICTB U aBTOMOOWIIS B
LIEJIOM;

UIIK-1.3. Bnaneer MmeTomamMu
JTUHAMHAYECKOTO MOJICTTUPOBAHUS U OLICHKOM
SKCIUTyaTallMOHHBIX CBOMCTB HA3eMHBIX




QJICKTPHUYCCKUX TPAHCIIOPTHBIX CPEACTB, UX
CUCTCM U arperaros.

2. MecTo TMCHUILTUHBI B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl

JucrunmHa «/lmHaAMHUYecKoe MOJETMPOBAaHUE HA3EMHBIX TPAHCIIOPTHBIX
CPEJICTB Ha AJIEKTPUUECKOM TATE» OTHOCUTCS K 4acTH, PopMUpyeMoi yuacTHUKaAMU
oOpa3oBaTenbHBIX OTHOIIEHUH Onoka bl «Jlucrumimasl (MOIYNIN)» OCHOBHOM
o0pa3oBaTeIbLHOM MPOTPAMMBI MAarUCTPATYPHI.

«/IlnHaMHuueckoe MOJIeTUPOBAHUE HA3eMHBIX TPAHCIIOPTHBIX CPEACTB Ha
AIEKTPUUYECKON TATEe» B3aHMOCBSI3aHA JIOTUUECKU U COACPIKATEIIbHO- METOAUYECKU
CO CIEAYIOMUMHU ITucuuIuHaMu u npaktukamu OOIT:

e Marematuueckoe MOAEIMPOBaHUE pabOUYUX MTPOIIECCOB ABTOMOOKIIS.

e [{udpoBbie TEXHOIOTHH B aBTOMOOMIIECTPOCHUH.

e CucTeMbl YIpaBICHUS IBUKEHUEM DJIEKTPUUYECKUX TPAHCIOPTHBIX
CPEICTB.

e OCHOBBI pa3pabOTKM W TECTHUPOBAHUS AQJITOPUTMOB YIPABICHUS

QJICKTPHUYCCKHUX TPAHCIIOPTHBIX CPCACTB.

3. CTpyKTypa U coJep:KaHue TUCUUIIMHBI

OO6mast TpyI0EMKOCTh JMCITUILIMHBI COCTaBiseT 4 3adeTHhIX enuuul (144
9JacoB).

3.1 Buabl yueOHOI padoThl M TPYI0EMKOCTD
(o hopmam 0OydeHMsI)

3.1.1. Ounas dhopma oOydeHHUS

Ne CemecTpnl
n/n Bup yuyeOHoit padoTbl Koauyecrso 3
4acoB
1 AyIHMTOPHBIEC 3aHATHS 36 36
B Tom uncne:
1.1 | Jlexkuun 18
1.2 | CemuHapckue/mpakTHYECKUE 3aHATHS 18
1.3 | JIaGopatopHbI€ 3aHATHUS
2 CamocrosiTesbHast padora 108 108
3 IIpoMe:xxyTOouHAasi aTTecTauUsl
OK3aMeH




Horo |

144 |

3.2 TemaTudeckuii NJIaH U3y4YeHHUs TUCUUILTAHBI

(o popmam oOyueHwUs)

3.2.1. Ounas ¢popma o0ydeHus

TpynoemMkKocTh, 4ac
AyauTopHasi pabora g
> = ] = z
= A < =
Ne Pa3nenbl/TeMbl - & E = 2 S
n/m AHCHUTILTHHBI § = § = e 2 g S =
= =2 o | SE| EZ| 58S
O = N o E X = S ©
= | ZE g5 EE|£%
CE|FE|EE|C
1 OCHOBHBIE BUIBI TPOCTEUIINX 16 2 2 - - 12
MexaHu3MOB. OCHOBHbIE TIOHSTHS U
OIIpeICTICHUS
2 TpeboBanusi, npeabsBIIIEMbIE K 16 2 2 - - 12
3y04aThIM nepeayam B COCTaBe
arperaToB TPAHCIIOPTHBIX CPEJICTB.
3 Buibl crcteM moapeccopuBaHus 16 2 2 - - 12
TPaHCHIOPTHBIX CPEACTB U
NpeIbIBIISIEMbIE K HUM TPEOOBaHHS
4 Bubl cuOBBIX YCTaHOBOK B 16 2 2 - - 12
TPAHCTIOPTHBIX CPEACTBAX U METO/IBI UX
MOJICTTHPOBAHHUSI
5 COopku TBepIOTEIHHBIX 16 2 2 - - 12
JTMHAMUYECKUX MOJEIICH
6 MonenpoBaHue 1BUKEHUS 16 2 2 - - 12
TPaHCIOPTHOTO CPEACTBA B TUHAMHUKH
TBEPJIBIX T€J U UCCIIEIOBAHMS €ro
HKCIUTYaTAI[MOHHBIX XapaKTEePUCTHK.
7 O61ume Borpocsl MKD. 16 2 2 - - 12
8 [TprMeHeHne NoAATIUBBIX 3JIEMEHTOB B 16 2 2 - - 12
JTMHAMAYECKHX MOJIEIISIX
9 OCHOBBI COBMECTHOT'O MOJICTTUPOBAHUS 16 2 2 - - 12
B TIPOTPAMMHBIX KOMITJIEKCAX.
Hroro | 144 18 18 - - 108
3.3 Copep:xaHue IUCHMIIHHBI
1. OcHoBHBIC BHAbI NPOCTEHIIUX MeXaHU3MOB. OCHOBHbIC NOHATHS U
onpeeIeHusl.

Simcenter 3D oTkpbIBaeT BO3MOXHOCTH MOJICTUPOBAHMS JTUHAMUKHA MHOKECTBA

T€Jl, YTO BBIXOJUT 3a PAMKH IPOCTOM KWHEMATUKH. AHAIW3UPYs [BHKECHUE

cucTeMsl, Simcenter Motion BEIYHMCIISET CUIIbI PEAKLIMU, KPYTSIINE MOMEHTHI,




CKOPOCTH, YCKOpEeHHs M MHoroe npyroe. Simcenter 3D mo3BOJII€T HaIpsIMYIO
npeobpazoBbiBaTh reomeTputo CAD u  orpaHuueHuss CcOOPKM B TOUYHYIO
KMHEMAaTU4EeCKYI0 MOJENb. BCTpOeHHBIM pemarens M MOCTIPOLECCOP JArT
BO3MOYKHOCTb MOJYYUTh PEIICHUE U MPOBECTU €r0 aHAIU3 B IIMPOKOM JHana3oHe
MU3MEHEHUS IapaMEeTPOB.

2. TpeOoBanusi, mpeabsiBisieMble K 3y0UaTbIM IlepegadaM B COCTaBe
arperaToB TPAHCIIOPTHBIX CPeICTB.

Buasl 3yOuaThix mniepeiad, MPUMEHSIONIMXCA B TPAHCHOPTHBIX CPENICTBAX,
npuHIUN padboTel. CriocoObl 3a7jaHus 3y04aThIX Mepeaad B TMHAMHUYECKOW MoJee
TPAHCIIOPTHOTO CPECTBA.

3. Buabl  cucreM  moapeccOpMBaHHMsI  TPAHCIOPTHBIX  CPeACTB W
npeabsBjsieMble K HUM TPeOOBaHUsI.

Buapl moaBecok TpaHCIOPTHBIX CPEACTB U AJIEMEHTHI CUCTEM MOJIPECCOPUBAHMUSL.
Meton cuHTE3a ympyro-ieMrn@upyolux XapaKTepuCTUK U 3ajJaHhe B
JTUHAMUYECKUX MOJEIX.

4, Buabl cHI0BBIX YCTAHOBOK B TPAHCHOPTHBIX CPEACTBAX M METOAbI MX
MOJEeJMPOBAHHUSA.

Buapl CHIOBBIX arperaroB, YCTAHABIMBAEMBIX HAa TPAHCHOPTHBIX CPEACTBAX.
Crioco6 3amaHMs CUJIOBOTO arperara B JAMHAMUYECKOM MOJENU TPaHCHOPTHOTO
CpEICTBa.

S. COopKH TBEpAOTEIBHBIX JUHAMUYECKHX MO/ EJICH.

Co3naHne JMHAMHUYECKOW MOJENH TPAHCIOPTHOIO CPEACTBA M3 OTIEIBHBIX
JVHAMUYECKUX MOJEJEN arperatoB U CUCTEM.
6. MogaenupoBanue JABHKEHMSI TPAHCIOPTHOIO CPeACTBA B JIMHAMMKH
TBEPABIX TeJ U HCCIACAOBAHUSA €r0 IKCIVIYATAIMOHHBIX XaPAKTePUCTHUK.

Co3nanue pemieHuil i JUHAMHYECKUX MOJIeNIed TPaHCIOPTHBIX CPEACTB.
AHaJIN3 SKCIUTyaTallMOHHBIX CBOMCTB HA3€MHBIX TPAHCHOPTHBIX CPEICTB.
[TocTpoenue rpadukos.

7. O6mme Bonpocst MKD.

[Ipumenenne MKD pmns pacuera S3J€MEHTOB TPAHCIOPTHBIX CPEACTB, IPHU
IIOMOIIM HArpy30K, IMOJYYEHHBIX NPU IUHAMUYECKOM MOJEIMPOBAHUU. AHaIW3
HaNPsHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUS U JiepopMaIiil 3JIEMEHTOB.

8. IIpyMeHeHHe MOJATIMBBIX 3JIEMEHTOB B IMHAMUYECKUX MO/EIsX.

I[I/IHaMI/I‘ICCKOG MOJCIHNPOBAHNC ¢ Yy4€TOM 1OAATIIMBOCTH  JJICMCHTOB
TPAHCIIOPTHOI'O CPCACTBA, BIUAIOIINX HAa BO3ZHUKAIOMIWC HAI'PY3KH IIPpU ABUKCHUM.



9. OcCHOBBI COBMECTHOI'O MOACJIUPOBAHMUA B IPOIrPpaMMHBIX KOMILICKCaX.

[IpoBeneHne pacdyera AUHAMHMKHA TPAHCIOPTHOIO CPEACTBA C IOMOILIBIO
COBMECTHOTO MOJICJIMPOBAaHUS B JBYX MPOrPaMMHBIX KOMIUIEKcax sl Oosee
HOJIPOOHOTO OMHUCAHMSI paOOThI CUCTEM TPAHCIIOPTHOIO CPEJICTBA.

3.4 Temaruka ceMUHAPCKMX/MPAKTHYECKHUX H JIA00PATOPHBIX 3aHATHIA

3.5 TemaTruka KypcOBbIX MPOEKTOB (KYPCOBBIX padoT)

OTCYTCTBYIOT KYpCOBBIE ITPOEKTHI COTIIACHO y4eOHOMY MIIaHy

4. YyeOHO-MeTOAMUYECKOEe M HH(OPMAITUOHHOE o0ecTiedeHmne

4.1 HopmatuBHble 1okyMeHTbI 1 'OCThI

I'OCT 2582-2013 MEXXI'OCYJJAPCTBEHHBIN CTAHJIAPT MAIIIMHBI
DJIEKTPUYECKHUE BPAIIAIOHIMECA TAI'OBBIE OO6mme TexHMUYecKnue
YCIIOBHS

I'OCT 2582-2013. MamuHbl 5SJIEKTPUYECKHE BpaIIAIONIUECs TITOBBIE.
OO01Ke TEXHUYECKUE YCIOBUS

4.2  OcHoBHafl TUTEpaTypa

1. Haraiinie, M. B. ATC ¢ komOuHupoBanHbIMU dHeproycranoBkamu (KQVY) / M.
B. Haraiinie, A. A. DiinuHoB. — M. : Dkonorus mammaocTpoeHus, 2014, — 442
C.

2. Haraminie, M. B. DnextpomoOmmu / M. B. Haraiines, A. A. Ditnunos. — M. :
Oxonoruga MammHoctpoenus, 2014. — 515 c.

3. EbpemoB U.C. Teopust u pacy€r TSIroBOTO 3IEKTPONPUBOIA IIEKTPOMOOUIICH.
VYuyeb.mocobue 11715t By30B 110 crietl. «I'opoICKON AJIEKTPUIECKUN TPAHCTIOPT» U
«INeKTpUUecKas TAra U aBTOMAaTHU3alUsl TATOBBIX YCTpoucTBY / moa pena. — U.C.
Edpemona. M. : Beicmas mkona, 1984. - 383 c.

4. 3natun, [1. A. Draekrpomoouan u rubpuanbie aBromoomau / I1. A. 3natun, B. A.
Kemenos, U. I1. KceneBuu. — M. : Arpokoncair, 2004. — 416 c..

5. bormanos, K.JI. OcHOBBI TATOBOTO 3JIeKTpornpuBoaa: yued mocooue/ K.JI.
borganos—M. : MAJI. - 2009, 57 c.

6. KoHCTpyKIIMU COBpEMEHHBIX TPAHCTIOPTHBIX CPEACTB HA ANEKTPUICCKON TATE /
K.E. Kapnyxun, P.X. Kypmaes. M: ®I'VII <KHAMMW», 2019 r. — 196 c.



7. Jiguan Wang, Battery electric vehicle energy consumption modelling, testing and
prediction: a practical case study. PhD thesis, Eindhoven University of
Technology, Eindhoven, the Netherlands, 2016.

8. Modern electric, hybrid electric, and fuel cell vehicles : fundamentals, theory, a.
design / Mehrdad Ehsani [et al.]. - Boca Raton [etc.] : CRC press, cop. 2005. -
395 c.

4.3  JlonmoJIHUTeJbLHAsS JIMTEpaTypa

1. Kcenesnu, WN.II. Mpeonoruss mpOeKTUPOBaHUS JJIEKTPOMEXAHUYECKUX CHCTEM
st TuopugHot MoowibHOM Texuuku / W.II. KcemeBwu, JI.b. M3ocumos//
TpakTophl U ceNbCcKo-x03s1icTBeHHbIe MaTUHbL. — 2007. — Nel.

2. Bonpaek, AWM. Dnextpudeckre MamnHbl. MalMHbl IEPEMEHHOr0O TOKA: Y4€OHUK
1151 By30B / A.W. Bonwaek, B.B. Ilonos. — CI16.: ITutep, 2010. — 350 c.

3. Kombuios, W.I1. Dnekrpuyeckre MamuHbl: yueOHUK 11t By30B /M.I1. KonbLios.
— M.: DHeproaromusaat, 1986. — 360 c.

4. KoneuioB, M.II. Maremarnyeckoe MOJIEIMPOBAHHUE DIIEKTPUYECKUX MAIIUH:
yue0. s By3oB / ML.II. Konbinos. — M.: Beicmias mikona, 2001. — 327 c.

5. CrporanoB B.M. Maremarnueckoe MOIEIMPOBAHWE OCHOBHBIX KOMIIOHEHTOB
CHJIOBBIX YCTaHOBOK 3JieKTpomMoOusiel u apromoomiield ¢ KOVY: yue6. nocobue /
B.A. Ctporanos, K.M. Cunopos. — M.: MA/IU, 2015. — 100 c.

6. OBunHHUKOB, V. E. BeHTUIbHBIC 3JICKTPUUYECKHE BUTATEIM U MPUBOJ HA HX
ocHoBe (MaJast ¥ cpeHsist MoutHocTh) / Y. E OBunnHMKOB : Kypc nekrwii. - CII0.
: KOPOHA-Bex, 2006. - 336 c.

7. bexumies P.®. O6muii kypc siekTponpuBoa: yueornoe nocobue / P.®d. bekuries,
1O.H. JIeMEHTBEB,; HauumonanbHbIN HCCJIe10BATEIILCKUM Tomckuit
MOJMTEXHUYECKAN YHUBEPCUTET. — Tomck: N3p_Bo Tomckoro
MOJIMTEXHUYECKOTO yHHUBepcuteTa, 2010. — 302 c.

8. BacuinbeB b. 10. DnektpornpuBo. JHepreTuka 3JeKTponpruBoa. Y4eOHuK. — M.:
COJIOH-IIpecc, 2015. — 268 c.

9. Anyunn A.C. CucteMbl ynpaBieHUs dJIEKTPONPUBOJIOM: YUCOHUK ISl BY30B. —
M. : U3parensckuii jom MOU , 2015 — 373 c.

10. Kaaues FO.H. BexropHoe perynmupoBanue (3ametku npaktuka) / FO.H.
KamaueB: Metognueckoe nocooune. M.: DDO, 2013. — 63 c.
http://privod.news/files/kniga_www_3.pdf

11. becnanos B.fl. Dnexrpudeckue mamunel: yue6. [locobue s cTyaeHeToB
Bbicil. y4eOHbIX 3aBeneHuit / B.Sl. becnanos, H.®. Kotenenen. — M. :
N3natenbckuil ieHTp «Akaaesmusi», 2006. 320 c.

12. Anonyenko, B.I'. Ilpaktukym 1o TeopuM JBHKEHUS aBTOMOOMIIS
[Dnekrponnsiii pecypc]: yueb. mocodue — IIeKTpoH. gaH. — KpacHospck :
CoV, 2013. — 116 ¢. — Pexum gocryma: https://e.lanbook.com/book/64569. —
3ari. ¢ sKpaHa.

4.4  JnekTpoHHBbIE 00pa3oBaTebHbIE PeCYPChl


http://privod.news/files/kniga_www_3.pdf
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WHTepHET-pecypchl  BKJIFOYAIOT  y4eOHO-METOJIMYECKHE MaTephalibl B
9JIGKTPOHHOM BHJIE, ITpeJIcTaBICHHbBIC Ha carte http://lib.mami.ru/.

4.5 JluueH3MOHHOEe W CBOOOHO pacnmpocTpaHsieMoe MPorpaMMHoOe
odecmeueHue

1. TIIporpammuoe obGecneuenue Ansys Motor-CAD st nmpoeKTHpOBaHUS
AIIEKTPUICCKUX MAITHH
2. Office / Poccuiickuii makeT 0()MCHBIX IPOTrpaMM

4.6 CoBpemeHHbIe MPo(deccHOHATbHBIE 0a3bl JAHHBIX H
HH(OPMAIHOHHBbIE CITPABOYHbIE CHCTEMbI

1. http://rushim.ru/books/electrochemistry/electrochemistry.htm - snexrponnas
OuoNMoTEeKa

2. http://lwww.ise-online.org International Society of Electrochemistry

3.  Koncynprant [Imtoc - cipaBovHast mpaBoBasi cucteMa (JIOCTYII 1O JJOKAJIbHOM
CETH C KOMIIBIOTEPOB OMOIUOTEKN)

4.  CJ10O Mockosckoro Ilonurexa

5. MarepuajibHO-TeXHHYeCKOe o0ecreyeHue

CnenuanusupoBaHHbie ayautopuu «llepenoBasi MH)KEHEPHAS IKOJIA:

AB4701 nu AB4710 ocHamieHHbIE TPOEKTOPOM, 3KpaHoMm, [II9BM.

6. MeToauyecKkne peKoMeH AU

6.1 MeToanueckue peKOMeHIAIUM I PeNnogaBaTeis M0 OPraHu3anuu
o0yueHust

OcHOBHBIM TpeOOBaHUMEM K TMPENOJABAHUIO JAUCIUIUIUHBI  SIBJISIETCS
TBOPYECKUHN MPOOIEMHO-TUAIOTOBBIN MOAXO0/, TO3BOJISIONIUN TOBBICUTH HHTEPEC
CTYJIEHTOB K COAEPKaHUIO Y4EOHOro Marepuara.

OcHoBHas ¢opma U3y4eHUS W 3aKpEIJICHUs 3HAHUW M0 3TON AUCHUIIINHE —
Jekuuu U JabopaTopHbie 3aHATHA. [IpemomaBatens JOMKEH MOCIEI0BATEIHHO
BBIUUTATh CTYJIEHTAM Psii JICKIUW, B XOJ€ KOTOPBIX CIIEIYET COCPEAOTOUYUTH
BHUMaHHE Ha KJIFOYEBBIX MOMEHTaX KOHKPETHOTO TEOPETHYECKOTO Marepuasa, a
TaK)Ke€ OpraHU30BaTh MPOBEICHUE JTA0OPATOPHBIX 3aHATUN TaKUM 00pa3oM, 4TOObI

AKTUBHU3HWPOBATH MBIIIJICHHUEC CTYACHTOB, CTUMYJIMPOBATh CaAMOCTOATCIIbHOC


http://lib.mami.ru/
http://rushim.ru/books/electrochemistry/electrochemistry.htm
http://www.ise-online.org/
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W3BJICUCHHEC WMH HeoOXoauMmon uWHGOpPMAIMUM €3 PA3IUYHBIX HCTOYHHKOB,
CPaBHUTECIbHBIM aHalW3 METOJIOB PEIICHUM, COMOCTABJICHUE MOJYYEHHBIX
pe3yNbTaToB, POPMYIHPOBKY U apTYMEHTAINIO COOCTBEHHBIX B3IJISAI0B HA MHOTHE
CIIOPHBIE MPOOJIEMBI.

OcHOBY y4YeOHBIX 3aHITHH 1O JUCHMIUIMHE COCTABJISAIOT JIEKIMOHHBIE
3aHATUA. Ha mepBOM 3aHATHM MO JaHHOW y4eOHOW IUCIUILUIMHE HEOOXO0IMMO
O3HAKOMHTH CTYJACHTOB C TOPSJAKOM €€ H3Yy4YE€HHUs, PACKPBITh MECTO M POJb
JUCIUIUIAHBI B CUCTEME HAYK, €€ MPAKTUYECKOE 3HAUCHUE, OTBETUTh HAa BOIIPOCHI.

Teoperndeckoe W3y4€HUE OCHOBHBIX BOIPOCOB pA3JENIOB JUCIUIIINHBI
JIOJDKHO 3aBepIIaThCs IpakTHYecKoM paboroi. Tembl 3amad, mpesjiaracMbIX
CTYJICHTaM JIJIsl pElICHUsI Ha JTa0OpaTOPHBIX 3aHATUSIX, JOJKHBI ObITh MAKCUMAIIBHO
NpUOIMKEHBl K TeMaM TMOCJEIHUX JICKIUWA MO JaHHOW AucuuiuivHe. B cBsizu ¢
yKa3aHHBIM, IIeJIeCO00pa3eH TEeCHBIM KOHTAKT JIEKTOpa C IIPErojaBaTelIsIMH,
BEIYIIUMHU JTA00PATOPHBIE 3aHSTHS.

N3ydyeHne AMCHMIUIMHBI 3aBEpIIaeTCa 3K3aMeHOM. OIEHKa BBICTABISETCS
npernojaBarelieM W OO0BSBISICTCS IOcie oTBeTa. lIpenomaBarens, MPUHUMAIOIINAN

9K3aMCH, JTNYHO HECET OTBETCTBEHHOCTD 3a IMPaBUJIBHOCTDb BBICTABJICHUA OLICHKH.

6.2 MeToanueckue yKazaHus 1JIs1 00y4AKOUIHXCS 110 OCBOEHHIO
AACHUTITHHBI

CamocTtosiTenbHas paboTa CTYJICHTOB MPEJCTABIISIET COO0M BakKHEHIIIEe 3BEHO
ydeOHOro mporiecca, 6€3 MpaBHIIBHON OpraHHU3aIlldd KOTOPOTO OOYYaroIIUiics He
MOXET OBITh BBICOKOKBATM(UIIMPOBAHHBIM BBITYCKHUKOM. (CamMoCTOsITeIbHAs
paboTa sBJISIETCS OAHUM M3 BHJOB Y4eOHBbIX 3aHsTHH. llenb camocTosTeNbHOM
paboThl — TIPAKTUYECKOE YCBOCHHUE CTYyJIGHTaMH BOIIPOCOB  YCTPOMCTBA
TPAHCIIOPTHBIX CPENICTB, PACCMATPUBAEMBIX B MPOLIECCE U3YUYEHUS TUCUUIIIMHBI.
CamocTosiTenbHass paboTa CTYACHTOB HampaBjieHa HAa M3y4YeHUE TEOPETUUYECKOTO
MaTepuana, TMOJATOTOBKY K JICKIIMOHHBIM, J1abOpaTOpPHBIM,  BBITIOJHEHUE

KOHTPOJIbHBIX 33/IaHUM.
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AyauTopHasi caMmOCTOsITeNbHas paboTa MO JUCIUILIMHE BBITIONHSACTCS Ha
y4€OHBIX 3aHATHUSIX MOJ] HETOCPEACTBEHHBIM PYKOBOJCTBOM IpPEMNOJIaBaTelia U Mo
ero 3alanuio. BHeayiuTopHas caMOCTOsATENIbHAs pa00Ta BBIMOJHSIETCS CTYIEHTOM
0 33J]aHUI0 MIPENoIaBaTesis, HO 0€3 ero HemoCPEACTBEHHOTO YUaCTHSI.

3aiayaMu caMOCTOSITEIbHOM PabOThI CTYICHTA SIBISIOTCS:

- pa3BUTHE HABBIKOB CAMOCTOSATEIHLHON yueOHOM paboThI;

- OCBOCHHE COAECPKaHUs TUCLUIUINHBL

- yrayOJneHue coaepikanusi 1 0CO3HaHUE OCHOBHBIX TTOHSATUHN THCITUTITHHEI;

- HUCIOJIb30BaHME Marepuana, COOpPaHHOTO U TMOJYYEHHOTO B XOJe
CaMOCTOSITETIbHBIX 3aHATHI JUISt b dexTuBHOM MOATOTOBKHU K
U pepeHInPOBAaHHOMY 3a4€Ty U IK3aMEHY.

CTyneHT [AO0JKEH NOMHHUTb, 4YTO HAYMHATh CaMOCTOSITEJIbHBIC 3aHSTHS
CJIEAYET C IEPBOr0 CEMECTPA U MPOBOAUTH UX PErysipHO. KaK bl CTYIEHT JOJIKEH
caM IUIaHUPOBAaTh CBOK) CaMOCTOSITENIbHYIO paboTy, HCXOlId W3 CBOUX
BO3MOXXHOCTEH U MPUOPUTETOB. DTO CTUMYJUPYET BBINOIHEHHUE PaOOThI, CO3aET
OoJiee CIIOKOMHYIO OOCTAaHOBKY, YTO B HTOIe IIOJIOKHMTEIBHO CKa3bIBacTCs Ha
YCBOGHUM MaTepHaa.

CTyneHT JO/KeH MOMHHUTh, UTO B MpOlecce OOYYEHUs BaKHEHIIYIO POJIb
UTpaeT CcaMoOCTOsITeNbHAs paboTa ¢ TEeXHUYECKOW smreparypoi. Hayuutbes
paboTaTh C TEXHUYECKOW JTUTEpaTypor - BakHEHIIas 3aiada cryjeHTa. bes aroro
HaBbIKAa OYJET Ype3BbIYAHO TPYAHO M3ydaTh NMPOTPAMMHBIA MaTepHaia, ¥ MHOTO
BpeMEHHU OyJIeT MOTpayeHO HepalmoHaIbHO. PaboTa ¢ TeXHUYECKOW IuTepaTypoi
CKJIQJIbIBACTCSI U3 YMEHHs MoJ00paTh HEOOXOJIMMbIE KHUTH, pa3o0paThbCs B HUX,

3aKOHCIICKTHUPOBATD, BLI6paTB I1IaBHOC YCBOUTH U IIPUMCHUTD HA ITPAKTUKCE.

7. ®oH/I OLIEHOYHBIX CPEICTB

7.1 MeToabl KOHTPOJISI 1 OLIECHUBAHUS Pe3yJIbTATOB 00y4YeHuUsI

B mpouecce o0ydeHUs HMCHONB3YIOTCS CIEAYIOIIME OIEHOYHBIE (POPMBI
CaMOCTOATENbHON pabOThl CTYJEHTOB, OLICHOYHBIE CPEICTBA TEKYLIEro KOHTPOJIS
yCIIEBAEMOCTHU U MPOMEKYTOUHBIX ATTECTALIM:
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- IOJITOTOBKA ¥ BBITIOJIHEHHE J1aO0OPaTOPHBIX padoT.

7.2

Illkana M KPUTEPHH OLIEHUBAHMS Pe3yJIbTATOB 00y4YeHHUsI

Mlxaua
OLlCHUBAHUA

Onucanue

3auTeHo

Boimonuensl Bce BUIbl y4eOHOUM pabOThl, MPEIyCMOTPEHHbIE YYEOHBIM IJIAHOM.
CTyaeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHMM, YMEHMM, HABBIKOB MPUBEJICHHBIM B
TaOJIMIaX TOKa3arejel, OmepupyeT MNPHUOOPETCHHBIMU 3HAHUSMH, YMEHHIMH,
HaBbIKAMH, IPUMEHSET UX B CUTYalUsIX MOBBIIIEHHOHN CIOXHOCTH. [Ipu 3TOM MOTYT
ObITh JIOMYIIEHbl HE3HAYUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHUS NIpU
AHAIMTHUYECKUX Olepalusix, IePeHOCe 3HAHUM U YMEHUI Ha APYTHe KOHCTPYKLIHH.

He 3aureno

He BbimonHeHn oauH wiu 6oJee BUAOB y4eOHOUM pabOThI, MPEAYCMOTPEHHBIX Y4EOHBIM
maHoM. CTyZEeHT IEMOHCTPUPYET HETIOJTHOE COOTBETCTBUE 3HAHUM, YMEHUM, HABBIKOB
MPUBEJCHHBIM B TaOJWIAX I[IOKa3aTelel, IOMyCKAIOTCs 3HAYUTEIbHBIE OIIMOKH,
MIPOSIBIISIETCS. OTCYTCTBHE 3HAHWM, YMEHMI, HABBIKOB MO PsAY MOKa3aTelel, CTYICHT
WCIBITHIBACT 3HAYUTEIbHBIC 3aTPYTHEHUS IPU ONEPUPOBAHUM 3HAHUSAMH U YMEHUSMU
MIPH UX MEPEHOCEe Ha IPYTUE KOHCTPYKIIHH.

7.3

OueHo4YHbIE CpeCcTBA

7.3.1. Texymuii KOHTPOJIb
(3,I[CCL BOIIPOCHI C OTBE€TAMU IJIA 3aquaa)




