degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
A.C. barypun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: OCHOBEI IMPOCKTUPOBAHUA SHCPTOCUCTEM
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

HpOrpaMMHpPOBaHKE U (PYHKIIMOHAIbHBIE MaTEePUAIIbI
®usrex-mrkoia nekrpoHuku, otonnku u Monexymnspraoit duzuku
kadeapa MEeKTPOXUMHIECKON YHEPIeTUKU

Kypc: 1

KBau(pukanus: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

3 (ocenHuit) - Dxk3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 gac.
cemuHapsl: 0 yac.
nabopatopusbie 3anaTus: 30 yac.

CamocrosrensHas padora: 90 yac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 180, Bcero 3au. en.: 4
[IporpamMmy cocraBunu:

M.C. CUTHHKOB, KaHJ. TEXH. HAayK
A.B. Ceprees, kanz. (pu3.-mMar. HayK
IL.E. bonTeimos

J.K. I'peb6rios

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadeapsl SIEKTPOXUMHUUECKOs SHepreTHkH 26.02.2024



AHHOTANMA

Jucnuruinza «OCcHOBBI IIPOEKTUPOBAHUS SHEProCUCTEM» HaIpaBieHa Ha H3y4YeHHE
MOJEJIbHO-OPUEHTHPOBAHHOIO CUCTEMHOTIO MHXHMHHUPHUHTA 32 CYeT (JOPMHUPOBAHUSI TEOPETUUCCKUX 3HAHUN U
MPAaKTHYECKUX HABBIKOB B 00JIACTH COBPEMEHHBIX MOAXO0B II(PPOBOTO MPOESKTUPOBAHMS U MOJCITUPOBAHUSL.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- (hopmupoBanue y o0y4aromuxcsl CIeHUaAT3UPOBAHHBIX 3HAHUN O CIIOKHBIX (PU3MUYECKUX CUCTEMax,
NPUHINIAX MOAEIMPOBAHUA M CHUCTEMHOIO INPOEKTHPOBAHMSA, PAa3BUTHE KOMIICTEHIMH B 001acTH
CHUCTEMHOM Pa3pabOTKH, IIIAHUPOBAHUS, Pealn3allui HAYYHO-TEXHUIECKUX Pa3padbOToK.

33]13‘[1/[ JAUCHUIIINHBI

- QopmupoBanue 0a30BBIX 3HAaHHWU B 00JACTH OCHOB MOJEIHHO-OPHUCHTUPOBAHHOTO CHCTEMHOTO
WHKUHUPHHTA, CHCTEMHOW pa3pabOTKH, NPOCKTUPOBAHWS W JKU3HEHHOTO [UKJIA W3/ICIHH,
OpraHU3aluK U yIPABICHHUs NIPOLIECCAMU Pa3padOTKH 2JIEMEHTOB MOOHMIIBHBIX DHEPrOCUCTEM;

- OCBOCHHC MCTOAOB W IIOAXOOJOB B obmactu IIPOCKTUPOBAHUSA JDJICKTPOTCXHUYCCKUX CUCTEM U
KOMIIJICKCOB UIs PCIICHNA KOHKPCTHBIX 3a/1a4,

- OCBOCHHUC HABBLIKOB pacdc€Ta, MOACIUPOBAHUA U IMPOCKTUPOBAHUA CIIOKHBIX (I)I/I3I/IIICCKI/IX CHCTCM, B
T.9. XUMHYCCKUX UCTOYHHNKOB TOKA.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBisieT MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocymecTBIsATh KpUTHIECKUN
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

aHaJIn3 HpOGJ’IeMHLIX CI/ITyaL[I/Iﬁ Ha OCHOBC

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTABJICHHOM 1€ Kak IOCJICAOBATeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAO0T0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIIFHOCTH W Ha B3aUMOOTHOIICHHS] YYaCTHHUKOB 3TOMN
JesITeTbHOCTH

CHCTEMHOTO TT0JIX0/1a, BEIPAaOaThIBATh
CTPATEruIo NEUCTBUI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINKIO 00 aKTyaIbHBIX pe3ylIbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
[MK-1 CriocobeH craBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie paspadareBath 1 |[IK-1.2  CnocoOGeH  BbIIBUTATH  THUIOTE3Bl, CTPOUTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MareMaTHYeCKHe MOJAENM M ONMCAHWA HU3Y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJICHHUI M MPOIIECCOB, OLICHUBATh KAYe€CTBO pa3paboTaHHOM
aHAJIM3MPOBATh HAy4YHbIE MPOOIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayIHBIC PC3YJIbTATBI I1K-1.3 CnocoOeH NpuUMEHSTh TeOpeTHYecKHe U (WiIH)
OKCIIEPUMEHTAIBHBIC METOJIbI MCCICAOBAaHUN K KOHKPETHOM
HAyyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
pe3yabTaThl

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:




- OCHOBHBIC TOHSATHS W NPUHLUIBI MOAEIHHO-OPUEHTUPOBAHHOIO CHCTEMHOTO HHXXWHUPUHTA U
IIPOEKTUPOBAHUS;
- OCHOBHBIE CTaJUHU XU3HEHHOIO LMKJIa HAyYHO-TEXHHYECKOTO MPOAYKTa B 00JACTH HAaKONHTEIEH
9HEPI'UHU, OLIOPHBIE APXUTEKTYPHI LIEJIEBbIX CUCTEM;
- CTPYKTYPY M apXUTEKTYPbI CUCTEM JACSITEIBHOCTH B 00JaCTH HAKOIUTEJICH SHEPI UL,
- COBPEMEHHBIE OTEUECTBEHHBIC M 3apyOe’KHbIE CTaHAAPThl B 00JACTH MPOEKTUPOBAHUS, KOHTPOISL
KauecTBa U yNPaBJICHUS IPOCKTAMHU.

YMETh!

- OLICHMBATh YPOBEHb TOTOBHOCTH TEXHOJIOTHIA B 00JIACTH HAKOIIUTEIICH SHEPTUH;
- OCYLIECTBISTH JICKOMIO3UIIMIO CUCTEMbl W/MJIM TIPOEKTa, COCTAaBISATH CXEMy JENCHUS U
MPOTHO3UPOBATH KU3HEHHBIN IUKJI HAyYHO-TEXHUYECKOH MPOIYKIINH;
- (OpMHUPOBATh APXUTEKTYPY CHCTEMY ACSATEIBHOCTH JJISI CIIOKHBIX (PU3UYECKUX CUCTEM.

BJIQJICT!
- METOAaMHU MOJEIHHO-OPUCHTUPOBAHHOTO CHCTEMHOTO WH)KMHHPHHTA M TapaMeTPU3allH CIOXKHBIX
(UBNYIECKUX CUCTEM;
- METOJIaMH ITAHUPOBAHUS M YIPABICHHS JESITEIbHOCTHIO N0 pa3paboTKe M MPHUMEHEHUIO CIIOKHBIX
(DUBHYIECKUX CUCTEM;
- HaBBIKAMU CaMOCTOSITEIILHOTO OPUEHTHPOBAHUS B MPEIMETHOW HAayYHO-TEXHUYECKOW M TAaTCHTHOMN
nH(pOpMaIINH.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
Beenenue B 3Hepretuky. OCHOBHBIE
1 XapaKTEPUCTUKH DIEKTPUUECKUX CETEN H 2 4
sneprocucrem (2C).
HopmarusHo-nipaBoBoe obecrieueHue
) pa3paboTku  dHeprocucreM:  oOrime ) 6
MOJIOKEHUSI M CTaHAAPTHl M Kacaloluecs
HEPIOCUCTEM.
Mertonel u HUHCTPYMEHTBI
3 MPOEKTUPOBAHHUS 2C. ) ] 18
MonenbHO-OpUEHTUPOBAHHBIN MOAXOH K
paszpadotke IC.
4 JIuTHH-MOHHBIE aKKyMYJSITOPBI U HX ) 6
MOJEIIN.
5 OcCHOBBI aBTOMAaTUYECKOIO YIPABIECHUS B ) 4
JHEProCUCTEMAX.
6 CuctemMbl KOHTPOJISI M yNpaBIICHUS ) 4
aKKyMYJIATOPHBIMU OaTapesiMH.
7 OcHoBbl MofenupoBanust paboter JIMA B ) 7 12
Matlab/Simulink.
OcHOBHBIE TpeOoBaHuUs K
8 AKKyMYJISITOPHBIM Oarapesm JUTST 1 6
Pa3IMYHBIX IPUMEHEHUI.
YerpoiicTBo u KOHCTPYKLUS
9 aKKyMyJSITOPOB U aKKyMYJSITOPHBIX 5 6
Oarapeil 1Sl pa3IMYHBIX IPUMEHEHUH.
10 3HeproyCTa£{03KH Ul TPAHCHOPTHBIX 4 4
[IPUMEHEHUH.




[lepBuuHble NUTHEBBIE UCTOUHUKU TOKA.

11 Oco0OeHHOCTH, KJaccu(uKanms, 2 4
TEXHOJIOTUH IIPOU3BOJICTBA.

12 Beenenue B cuctemy ECK/I. 2 4
OcHOBBl pabOTBl M MPOEKTUPOBAHHUSA B

13 |cucTtemax aBTOMAaTHU3MPOBAHHOTO 7 6
MPOEKTUPOBAHUSI.

14 KoneuHo-351€eMeHTHBIE pacueTsl B ) ] 6
npoektupoBanun IC.

Hroro yacos 30 30 90

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)

1. BBCI[GHI/IG B JSHCPICTHUKY. OCHOBHBIe XapPAKTCPUCTUKHU IJICKTPUICCKUX CCTCI\/’I U SHEPIroCUCTEM
(20).

[lonarue 00 SHEprocucTeMe M SNEKTPUUECKHX CETSIX: OCHOBHBIC 3JI€MEHTHI, MPUHUUIBI PaboThI,
knaccudukanust cereit. HajeskHocTh aneKkTpuueckux cered W dHeprodananc. Pacnpenenennas
sHepreTuka. CTalmoHapHbIE  MOOMIIBHBIE SHEPTOCUCTEMBI.

2. HOpMaTI/IBHO-HpaBOBOC obOecreueHue pa3pa60TKH OHCPTOCUCTCM: OGH.H/IG IMMOJIOXKCHUS U CTaHAAPThL
1 Kacaroumuecs SHEProCucTeM.

Crampmaptuzanus B P®: menwm, 3amaun, MPUHIUOBI W METONBI CTaHmapTu3anuu. KoMriuiekcHas
crangapruzanus. Opranbl U CIyXObl cTaHAapTH3AUA. MeXoTpaclieBble OpraHu3aiuy (KOMIUIEKCH)
cragpaprusanuu. ECK/] u TexHomornueckas qOKyMeHTAITHS.

3. Merogpl M HMHCTpyMeHTHI mnpoekthupoBaHus OC. MoIenbHO-OPUEHTUPOBAHHBIN TOIXOA K
paspadorke OC.

CucreMaTu3aius METOAOB U HHCTPYMEHTOB MpoekTrpoBaHus JC. DTalHOCTh MPOEKTUPOBAHNUS;
Perynupyromuye u oTY4ETHBIE JOKYMEHTBI MO 3Tanam pa3paborku. MHcTpyMmeHThl paspadotku KJI.
Metonsl MOATBEPkKACHUSI COOTBETCTBUA. CHCTEMBI MPOEKTUPOBAHMSA: BHJbI, BO3MOXHOCTH.
WHCTpyMEHTBI  pacmpefeneHHOW  pa3paboTku.  ABTOMAru3anus  IPOBEPKH  COOTBETCTBHSA
TpeboBaHUAM. BEpCHOHHOCTD.

JlabopaTopHbie pabOTHI:

1. 3nakomcTBO ¢ Simcenter Amesim: 0030p uHTep(elica 1 HHCTPYMEHTOB pa3pabOTKH MOJEINCH.
O0630p OubnMorek KOMIIOHEHTOB MogaenupoBanus OC. Meromonorus pa3pabOTKU Moaened B
Simcenter Amesim. IIpoBenenue pacueToB. IHTepnpeTaiys 1 MOAr0TOBKA Pe3yIbTaTOB PacyeToB.

2. Pazpabotka 1D mopnenert 9C B Simcenter Amesim: OCTaHOBKA 3a/1a4u IS pa3paboTKy MOJEIH
3C. Pa3zpaborka apxuTekTypbl W mapameTpusanus monenu OC. OnpezencHue pacueTHHIX
napamMeTpoB M COOTBETCTBUS MMOJIYYCHHBIX PE3yJIBTaTOB OCTABICHHOM 3a1a4e.

4. JInTHil-nOHHBIE aKKYMYJISITOPBI U UX MOJAEIH.

CocraB u npuHIHNBl padotel JIMA; 0COOCHHOCTH Pa3TUYHBIX JIEKTPOJHBIX MaTephasioB; 0030p
mpooJeM Jaerpaianiu 1 6e30MacHOCTH; CIIOCOOBI U3MEPEHUS €eMKOCTH.

5. OCHOBBI aBTOMAaTU4eCKOI0 yIpaBJIEHUs B SHEPIrOCUCTEMAX.




Cucrtembl yIpaBieHMs. YPOBHM YIpaBIEHUA M MNpUHATUA pemieHus. COCTaBIAOLIME CUCTEM
ynpasieHus. IloctaHoBka 3agaun Ui ympaBieHHd cucTteMoil. IloHSATHS — yCTOMYMBOCTS,

pOOaCTHOCTH, Ka4eCTBO YIpaBieHus. MeTo/bl U TOJXO0AB! K yrpasieHuto. [Ipumepst pazpaborku CY
g OC.

6. CucTeMbl KOHTPOJISI M yIIPABICHUS aKKYMYJISITOPHBIMU OaTapesMu.

OOmme cBemeHUst 0 cUcTeMax KoHTpons u ynpasieHus JIMA: oOocHOBaHME HEOOXOIMMOCTH,
¢ynknuu 1 Tunbl CKY. Crioco6s1 onienku coctosiaust JIMA.

7. OcuoBbl MofenupoBanust padbotsl JIMA B Matlab/Simulink.

Monenuposanue noBeneHust JIMA MeToOM SKBHBAJCHTHBIX CXEM M peaiu3aius MOJACIH B cpele
Simulink.

JlabopaTopHbie pabOTHI:

1. MonemupoBanue Ab u cuctem OanaHCHPOBKU: MOAXOIBI K MOJCIHPOBAHUIO aKKyMYJISTOPHOM
Oaraped ¥ IpUMEpPHI peanr3alu cxeM 0aTaHCUPOBKH.

2. AJITOPUTMBI OIIEHKH COCTOSTHUS aKKyMYJISITOpoB 1 AB: paccMoTpeHre 0cOOEHHOCTEH MPUMEHEHUS
¢unpTpa Kanmana nist onenku coctosiaus 3apsiaa JIMA na npumepe monenu Simulink.

8. OcHOBHBIE TPeOOBaHMS K aKKYMYJISITOPHBIM OaTapesiM JJIsl pa3IMuHbIX IPUMEHEHUH.

Kparkas wucropust akkyMymisTOpHbIX Oarapedd. OOmast tepmuuonorusi. O030p aKKyMyJISTOPOB
Pa3IMYHBIX KOHCTPYKIMA. O030p BCTPOCHHBIX B aKKYMYJISTOPBI CHCTEM 3aruThl. O030p OCHOBHBIX
TpeOOBaHUN K aKKyMYJISITOPHBIM Oarapesim.

Cemecrtp: 3 (OceHnwii)

9. YCTpoHCTBO M KOHCTPYKIMS AKKyMYJISATOPOB M aKKYMYJISATOPHBIX Oaraped Ajsl pa3iudHbIX
MIPUMEHEHHH.

Amnanu3 TpeOoBaHMii 1 BBIOOP AekTpoxumun. OnpenencHue M30bITOYHON eMKOCTH U MOIIHOCTH B
Hayane cpoka cinyxkObl. IlociemoBarensHOoe M THapaieIbHOE MNOAKIIOYEHUE AKKyMYJIATOPOB B
Oarapee. PS u SP cxembl mogkimroueHust akkyMmyasiTopoB B Ab. MojynbHast 1 OJ104HAsT apXUTEKTYPbI
Ab. Mexannyeckasi KOHCTPYKLIHS aKKyMyJISITOPHOrO Monyis. BeiOop onTumanbHOTO AaBieHHS Ha
aKKyMYJISITOPBI B Ipolecce IMUKIUpoBaHus. Bwibop xoHcTpykumu muH B Ab. CrocoObl MOHTaxka
aKKymyJnsiTopoB. 3ammra oT koppo3uu B Ab. Koncrpykuums kopmyca AB. DnemeHTHI anmapaTHOR
samutel AB. Bwibop pazbemoB. O030p cHcTeM TepMOMEHEKeMeHTa. TsaroBble Oarapew st
nopoxksabix OTC: ocHOBHBIE TpeOOBaHMS, COCTaB, HA3HAYCHHE IJIEMEHTOB M TPeOOBaHMUS K HHM.
ObocHoBanue HeoOxomuMmocTu cucteMbl BTMS wux pasHoBuaHocTH M QyHKIUH. OCHOBHBIE
¢yHkunonanbHble TpeOoBaHusi k BMS, TtumoBoii coctaB. OcobGeHHOCTH 3JIeMEHTHOH 0a3bl U
MPOrpaMMHO-MaTEMAaTHIECKOTO 00ECTICUCHHS TATOBBIX Oarapei.

10. DHeproycTaHOBKH 7Sl TPAHCIIOPTHBIX TPUMEHEHUH.

OcobenHocTu 3HeprocucteM st konecHoro snekrporpancnopra (BEV, HEV, PHEV, FCEV).
CxeMbl THOPHUIHBIX 3HEProycTaHoBOK. Pekynepamus. EsnoBwie cuenHapuu. I[lpenmymectBa u
HEJIOCTAaTKM KaXJI0TO THIIA, MPOOJIeMbl U BbI30Bbl. OCOOEHHOCTH SHEPrOCUCTEM Ul aBHALIMOHHBIX
cucreM. [lunorupyemble u OecnuioTHBIE aBUAMOHHBIE cucTeMbl. Kiaccugpukanus BAC:
KOHCTPYKIIUHM, Ha3HA4YCeHWE, MOJeTHbIe creHapuu. AkkymymstopHeie BAC. BAC ¢ ruGpuaHbiMu
cucreMmamun (AKb, JBC, IIOMTD). CraunonapHsle u MOOWJIbHBIE 3HEPrOyCTAaHOBKH C
UCTIONIb30BaHMEM TOIUIMBHBIX JJEMEHTOB: BH[bI, COCTaB, HA3HAUCHWE M IPUHIMI PaOOTHI.
BesomnacHOCTs BOZOPOIHBIX 3HEPTOCUCTEM.

11. TlepBuuHble JHUTHEBBIE HMCTOYHUKM TokKa. (OcoOCHHOCTH, KiaccH(UKANUs, TEXHOJIOTUU
MIPOM3BOCTBA.



OCOGCHHOCTI/I, Knaccn(anaum[, TCXHOJIOTMU IIPOU3BOACTBA INCPBUYHBIX JIUTHUCBBIX HWCTOYHHKOB
TOKa.

12. Beenenue B cucremy ECK/I.
Cucrema ECKJI: cTpykTypa, Ha3HaueHHe, KBaTU(UKAIIMOHHBIC TPYTIIIHIL.
13. OcHOBBI PabOTHI ¥ MPOSKTUPOBAHUS B CUCTEMAaX aBTOMaTH3UPOBAHHOTO MPOSKTUPOBAHUS.

JlabopaTopHbie pabOTHI:

1. O630p unTepdeiica KOMITAC-3D. O630p uHCTpyMEeHTOB JUtst paboTel ¢ 2D u 3D anemeHTamu.
[TpakTHyecKoe MCIOIB30BAHUE WHCTPYMEHTOB ISl CO3AHMS ICKHM3a M MOJEIH TUIUTHI OXJIaXKICHHS
aKKyMYJIITOPOB.

2. lonstue co6opku. [IpenmyiectBa ucnonb3oBanus cO0pok. OCOOEHHOCTH COXpaHEHUs! COOPKH B
naMate ycrpoictBa. IlpakThueckoe wucnonb3oBaHue CcOOPOK Uit CO3MaHUS COOPKH  IIIMTHI
OXJIQKICHUSL.

3. [Ipumenenue ueprexeil u ux npeumyiectsa. CozgaHue yeprexa aeTanu. BeicTaBienne pasMepoB
U TpUMEYaHUi Ha depreke. Pa3pessl neraneil Ha depreske. OCHOBHBIC YCIOBHBIE 0003HAYCHUS Ha
qepTexe.

14. KoneuHo->neMeHTHBIE pacyeTsl B TpoekTupoBanuu JC.

[TocnenoBarenbHOCTE ~ KOHEUHO-3JIEMEHTHOro  aHanmu3a.  CTpykTypa  KOHEYHO-3JIEMEHTHOM
nporpaMmbl. Bujibl KOHEUHBIX 371eMeHTOB. [IpueMbl KOHEUHO-3IEMEHTHOTO aHAIIN3A.

JlabopaTopHbie pabOTHI:

1. IlocTpoeHne ceTok Ajsi KOHEYHO-3JIEeMEHTHOro aHanu3a temonepenadn B ANSYS Meshing:
0030p MeToma KoHeuHbIX 31eMeHTOB (MKD) m ero mpumeHeHus B TEIJIOBBIX pacueTax. BiusiHue
KauecTBa CETKH Ha TOYHOCTb PE3YyNbTaroB M Bpems pacueta. [locTpoeHme ceTOK Ui pa3IMYHbBIX
TEOMETPUYECKUX OOBEKTOB. YIIPOIECHHE TIeOMETPHUH OOBEKTOB MJIsi ONTUMH3AIMU PACUETHOU
MOJIEIIH.

2. Temnoseie pacuerbl B ANSYS Static Thermal: oCHOBHbIC MOHSTHS TeTUIONEPEIAYH, THUIIBI
IPaHUYHBIX YCIIOBHHM B TEIUIOBOM aHaiu3e. Pacuer TemionpoBomHOCTH B TBepIoM Ttene. Pacuer
TerooOMeHa B cOOpPHOM KOHCTPYKILMH. Busyanu3amys pe3ynbTaTos.

3. TerunoBeie pacuetsl B ANSYS Fluent: ocHOBHBIE OHSATHS TUAPONMHAMUKH. PacueT TermioodMena
[P TEYEHUM >KUAKOCTH B KaHaie. Busyamuzanus pesynsTaroB. AHaiau3 BIUSAHUS HadaJbHbBIX
rapaMeTpoB Ha TEIUIoNepenayy.

4. Mexanndyeckue pacu€tei B ANSYS Mechanical: OCHOBHBIE TOHSATHS MEXaHUYECKOTO
(mpoyHocTHOTO) pacuéra. TUIMBI MPOYHOCTHBIX PACUETOB. OCOOCHHOCTH TOCTPOCHUSI CETOK JIJIst
MexaHudeckoro pacuéra. Ummnopt monenu B Mechanical ¢ momomrsio SpaceClaim u moctpoenue st
Hero ceTku. [Ipunoxenue Harpysku. Ilapamerpsl pacu€ra. MTHTEpnpeTanus pe3yasraroB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

YueOHast aymuTOpHs, OCHAIICHHAS! MYJIBTUMEANA IPOEKTOPOM, MEJIOBOW MJIM MapKEPHOM JOCKOH.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa

Jluteparypa Boiaercst Ha 6a30BoOH Kadenpe:

1. Bamuymun, K. P. Beenenue B anexkrposHepretuky : yueobnoe nocobdue / K. P. Bamnymun, A. 1.
UepHoa. — OpenOypr : OI'Y, 2020. — 115 c. — ISBN 978-5-7410-2483-6. — TeKcT : 3JeKTPOHHBIH
// Jlanb : 3nexTpoHHO-OnbIroTeuHas cuctema. — URL: https://e.lanbook.com/book/293792.

2. CmupHoB 0. A. CusioBast 21eKTpOHUKA 3JIEKTPOMOOUIICH. YIIpaBieHue HHBEPTOPHOU TeHepaIueit
sHepruu: yuebnoe nocodue 11 By3os / FO. A. Cmupnos, B. A. Jletucros. CankrlletepOypr: Jlanb,
2024. 256 c. : un. Tekct : HeMOoCPEACTBEHHBIN.



JlononHuTeNbHAS TUTEpATypa
Jluteparypa BolaeTcs Ha 6a30BoOH Kadenpe:
1. T'un A.A. Teopus perieHust n300peTaTeNbCKuX 3a1a4d. YueoHoe nocodue I ypoBHs:
yueOHo-MeToauaeckoe mocobue / A.A. I'mn, A.B. Kynpssues, B.1O. by6enmos, A. Cepenunckuii. — 3-¢
u3a. — Tomck : U3n-Bo ToMcKoro nonuTexHuueckoro yuupepeurera, 2017. — 64 ¢
2. VHHOBAIIMOHHOE Pa3BUTHE dJIEKTPOIHEPTETUKHN Ha OCHOBE TexHonoruii Smart Grid : yuebHoe
nocobue / cocraButenb H. B. CaBuHa. — biarosemenck : AmMI'Y, 2014. — 136 ¢. — Teker :
ANIeKTPOHHBIH // JIaHb : anekTpoHHO-OubMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/156465
3. Tasmsosa, O. B. Onekrposnepreruka : yaedHnoe nocodme / O. B. 'azuzora, U. A. Jlyouna. —
Marunutoropek : MI'TY um. I'M. Hocosa, 2019. — 132 ¢. — ISBN 978-5-9967-1563-3. — Texkcr :
ANIeKTPOHHBIH // JIaHb : anekTpoHHO-O0ubMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/162566
4. CmupHOB, 0. A. DnekTpoMoOHITE: THPPACTPYKTYpa U INMEKTPOTEXHUIECKHE KOMIIOHEHTHI: yueOHOe
nocobue st By3oB / 0. A. Cmupnos. — Cankr-IlerepOypr : Jlans, 2024. — 476 c. — ISBN
978-5-507-49147-6. — TexkcT : anexTpoHHbIH // Jlanb : snekTpoHHO-OnbMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/413726

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrorces.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He npenycmotpeHsl.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMid IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAAeTh OOIIMM IOHATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B PE3IYIBTATC UIYUYCHUA AUCHUILIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIIPCACIICHUA NUCHUILIIINHBI,
YMETb NPUMCHATH INOJYUYCHHBLIC 3HAHUA YMCTb IIPUMCEHATH IIOJYYCHHBIC 3HaHUA [Jid PCHICHUA
Pa3InIHbIX 3a4a4.

VYenenrHoe ocBoeHHE Kypca TpeOyer:
— IMOCEUICHUS BCEX 3aHATHH, MPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM MO JAUCIHIUIAHE,
— BEJICHUS KOHCIIEKTa 3aHATHIA;

— BBINIOJIHEHHE 3aJaHUI TPAKTUYECKUX CEMHUHAPOB M CAMOCTOATENBHYIO OOpa0OTKYy MOIy4eHHBIX
pe3yabTaToB;

— aKTHBHOM caMOCTOSITeTIbHOH paboThI CTYACHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— MOATOTOBKY K BBINIOJIHEHUIO 3aJaHUN TEKYIeH U MPOMEXKYTOUHOM aTTeCTalum.

[lokazarenem BiajeHHUs MaTEpUaIOM CIY>KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYeCKOro ero 3amomuHanus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENBbHBIX TEM, BOIIPOCOB, CJIEAyeT OOpamiarbesi 3a KOHCYJIbTalUAMH K
MIpenoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBIN KOHTPOJIb 3HAHWI CTYIECHTOB B BHJE PELIEHMS 331a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadeapa 3MeKTPOXUMHIECKON YHEPIeTUKU

Kypc: 1

KBau(pukanus: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
2 (Becennwuil) - luddepeHpoBaHHbIii 3a4€T

3 (ocenHuit) - Dxk3aMeH
PazpaGoTunkm:

M.C. CUTHHKOB, KaHJ. TEXH. HAayK
A.B. Ceprees, kanz. (pu3.-mMar. HayK
IL.E. bonTeimos

J.K. I'pebrios



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HAayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
pE3yIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «OCHOBEI MMPOCKTUPOBAHUA SHCPTOCUCTEM» 06y‘laIOH.IHI>iCH JOJIKCH:

3HAThb:

- OCHOBHBIC IIOHATUA W TMPUHIUIIBI MOACIIBHO-OPUCHTUPOBAHHOTO CHUCTEMHOI'0O HWHXHMHHUPUHIA H

MPOCKTUPOBAHUA,

- OCHOBHBIE CTaJMU >KHU3HEHHOTO IHMKJIA HAyYHO-TEXHHYECKOTO MPOAYKTa B OOJACTH HaKOMMTENeH
SHEPIUH, OMOPHBIE APXUTEKTYPHI LIEIEBBIX CHCTEM;

- CTPYKTYPY M apXUTEKTYpbl CHCTEM AEATEIILHOCTH B 00JIaCTH HAaKOIHUTENEH SHEpIny;

- COBPEMCEHHBIC OTEUCCTBEHHbIE M 3apyOeHbIC CTAaHAAPTHI B 00JAaCTH MPOEKTUPOBAHMS, KOHTPOJIS

KauecTBa U yIpaBJICHUS IPOCKTAMHU.
YMeThb:

- OLIEHMBATh YPOBEHb FOTOBHOCTH TEXHOJIOTHH B 00IaCTH HAKOIIUTENCH SHEPTUH;

- OCYHICCTBJIATH AOCKOMIIO3UIIUIO CUCTCMbI

W/ WA MIpOCKTa, COCTaBJIATH CXCMY [JCJICHUA U

[IPOrHO3UPOBATh XKU3HEHHBIH UK/ HAyYHO-TEXHUYECKOH POAYKLUY;
- (hopMupoOBaTh APXUTEKTYPY CUCTEMY JESTEIBHOCTHU AJIS CIOKHBIX (PU3NIECKUX CUCTEM.

BJIaJeTh:

- ME€TOJaMUu MOACIIbHO-OPHUCHTUPOBAHHOTO CUCTCMHOI'O MHXXHWHHPUHIA W NapaMETpU3alliu CJIOXKHBIX

(1)I/ISI/ILICCKI/IX CHUCTCM,

- METO/laMH IIJIAHUPOBAHUS M YHPABICHHUS JESTENbHOCTHIO MO pa3paboTKe M MPHUMEHEHUIO CIIOKHBIX

(1)I/ISI/ILICCKI/IX CHUCTCM,

- HaBBIKAMU CAMOCTOSITEJIbHOTO OPUEHTHUPOBAHUS B NPEIMETHON HAy4YHO-TEXHHYECKOH W MaTeHTHOU

uHpopMaLnu.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

B nauane KaKI0ro 3aHATUA MIPOBOAUTCA KpaTKI/Iﬁ OIMpoC MO TEMC NPCABbIAYIICTO 3aHATUS.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Bonpocs! k auddepeHunpoBaHHOMY 3a4eTy:

1. IlpoGmemsl sHepreTukn B MupoBoM Maciutade. Ilonsitue n ocobenHoctu sneprocucremsl. EDC
Poccuu. [IpuHIMn 1elcTBUS M HA3HAYEHUE IEMEHTOB SHEPTrOCUCTEMBI.

2. Tlonsartme, Ha3Ha4e€HHWE, TUMBI U OCOOCHHOCTH PAOOTHl MCTOYHUKOB HHUTAHUS M HAKOMHUTENEH
SHEPIHH.

3. IloHsATHE U TapaMeTPhI ITEKTPUUIECKON CETH, JIEMEHTHI CETH, 0COOEHHOCTH PabOThI U HAZIEKHOCTb.
Mertopn pacuera sHeprodananca. Llenecoodpa3HOCTb €ro NpuMeHEHHS.

4. CymHocTh cucTeMbl craHiaptuzauuu B P®: nenu, 3agaun, npuHnunsl U Meroasl. Kakumu
OpraHaMu OCYIIECTBIISIETCS] TOCYAaPCTBEHHOE YIPABJICHUE CTaHIapTH3aen?

5. CrangapTel: BHIBI U COIEpKaHHE, KeM pPa3padaThIBAlOTCS, YTO CIYXHT TEOPETUUECKON Oa3oi
COBpPEMEHHOM cranaapTu3anuu. [lepednciure MexyHapOoaHbIE OpPraHU3aLUU 110 CTaHAAPTU3ALMH.

6. OcHoBHbie BHAbl pabot, xapaktepusyromue OKP. Cocras wkomruiekra PKJI.  Buabl
KOHCTPYKTOPCKHX, 3KCIUTYaTallMOHHBIX U TEXHOJIOTHYECKHUX TOKYMEHTOB.

7. Ortanbl NPOEKTUPOBAHUS SHEPIrOCUCTEM U €€ IEMEHTOB. JJOKYMEHTBI, peryJupyrolue 3TalHOCTh
pa3palboTKK SHEPrOCUCTEM U €€ AIIEMEHTOB. YeM permaMeHTHpyeTCs epedyeHb JOKYMEHTOB T10 3TaraM
pa3paboTKu.

8. Hucrpymentsl pazpaborku KJ[ Ha mnpemmpusitusx. s Yero MCHONB3YIOTCS HHCTPYMEHTHI
pacnpeneneHHo pa3padoTKu, paccKa3aTb NPUMEPHBIN MpoLecc paboThl.

9. CranpapTHbIii NEpevYeHb CHUCTEMBI MpoeKTupoBaHus i paspabotku IC. Ilponecc ynpaienus
TpeboBanusaMu nipu pazpaborke IC. KackaaupoBanue TpeOGOBaHHI.

10. Metonsl ¥ TUOBI TOATBEPXKIACHHUS COOTBETCTBUSI pa3zpaboTku. JlOCTOMHCTBA M HEIOCTAaTKU
aBTOMATH3allMM TIPOBEPKH COOTBETCTBUS TpeOoBaHMAM. J[laTh TNOHATHE BEPCHOHHOCTH, OIKCAThH
JOCTOMHCTBA U HEOCTATKHU, a TAK)KE YCIIOBHUS IPUMECHEHUSI.

11. Omnpenenenne MOAEIHLHO-OPHEHTUPOBAHHOTO TOAXOAa Npu paszpaborke cucreM (Simcenter
Amesim). Otauuue pacdera Ha MOJENSAX M pacueTax Ha Oymare. [laTh ompenenceHue pelaremnto
muQQepeHIMaTbHbIX  YpaBHEHUH, COBMECTHOIO pacueTa JBYX MPOrpaMM, HCXOJHBIM JIaHHBIM,
napaMeTpaM, [IepeMEHHbBIM, KOHTPOJIUPYEMBIM I1apaMeTpam.

12. Pa3zpaborka 1D-monmeneit OC B Simcenter Amesim: Ommcats TIpoIecc MOCTPOSHUS MOIETH TI0
maram. Onucarb OrpaHUYEHUs] MOJAEIM U BO3MOXKHOCTH YTOUHEHMS U JIONOJIHEHMS Ul MOJy4YEHMs
JOCTOBEPHBIX PE3YIBTATOB.

13. IlpuHnunel paboThl IUTUHR-HOHHOTO akkymynsTopa (JIMA). DnexrponHbie Marepuainst uist JIMA,
WX OCHOBHBIC XapaKTEPUCTUKU M Pa3inuusi. BiusHue mpoleccoB MaccomepeHoca Ha H3MepsieMoe
Hanpspkenue JIMA.

14. Emxocts JIMA, ee TeopeTHyecKkue U MpaKTUYECKUE 3HaueHWs. M3MepeHne eMKOCTH W (akTOpEI,
BJIMSIEOILIME HA PE3YJIbTAT.

15. Hukmuaeckuii pecype JIMA, noHaTHe SKBUBAJICHTHOTO IOJTHOTO IHKIIA, IMOHATHE state of health.
Mexanu3mebl nerpaganuu JIUA u ¢haktopsl, BIUSIONIME HA HAX.

16. OcHOBBI aBTOMaTUYECKOI'O YIIPABJIEHUs B SHEProCUCTEMaxX: YPOBHH YIIPaBIEHUs, COCTAaBIIAIOLIUE
CV ux B3aumocss3b. [lonstue obparHoii cBsa3u. Kak BiuseT TUCKpPETHOCTh Ha KAUECTBO YIIPABICHHUS.
[aTte ompeneneHue CHCTEMBI C NEPEMEHHOM CTpPYKTypoil. Ilapamerpel mnepexogHOro mnpouecca.
BrictponeiictBue CY. OrpaHudeHus o ynpasieHHIO.

17. Cucrembl KOHTPOJIS M YHPABICHHUA AaKKyMYJSTOPHBIMH OarapesMu: METOIbl OIpeAeTIeHUs
cocrosnus 3apsaga JIMA, ux nocromHcrBa u HegoctaTku. [IpuHUIMD padoThl aganTUBHBIX (QUIBTPOB
MIPUMEHHUTENBHO K 3aj[a4ue orpeneiaeHus coctostaus 3apana JIMA.

18. OxBuBanentHele anekTpuueckue cxembl JIMA. Monens Tesenena. Otk 93C Teenena 1-ro
MOpsiAKa Ha KOPOTKUI UMITYJIbC TOKA ¥ Ha TIOCTOSIHHBIN TOK.

19. banancupoBka akKymyJasiTOpOB M NpU4YMHBI €€ HeoOxomumocTH. [locnencTBust pazbanaHCHPOBKU
aKKyMyJIsITOpHOH Oaraper. OCHOBHBIE MOJXOABI K OamaHcupoBke. TUIIBI cxeM OallaHCUPOBKU

20. Tunsl akKyMyasTOPOB IO KOHCTPYKIHH, OCHOBHBIC 3JEMEHTHl KOHCTPYKUHMH aKKyMYJISATOPOB
pa3IMUYHBIX BAPUAHTOB KOHCTPYKILIMHU, TUIIbI BCTPOEHHBIX B aKKyMYJISATOP CUCTEM 3alLUTHI - JUIs YEro
MpeaHa3HaYeHbl U KaK CpadaThIBaIoT.

21. Pacuer HanpsbxkeHus u eMKocTH Ab mpu pasnuysbIX cnoco0ax MOAKIIOUYEHHUS! aKKYyMYISATOPOB B
AbB. Bausiaue cnoco0a MOoAKIIIOYeH!ST aKKyMYyIsSTOpOB B AB Ha Ha/IeKHOCTb.

22. Tlmtockl ¥ MUHYCHI OJOYHOM W MONIYJABHON apXWUTEKTyp. TeHAEHIMH pa3BUTHA. [IpUduHBI
HE0OXOIMMOCTH OKa3bIBaTh JaBJIICHUE HA aKKyMYJSTOPHI B MPOLIECCE IIMKJINPOBAHMSL.



23. Pacyer cedeHusl IIMH aKKyMYJSTOPOB. 3alluTa IIMH OT KOPOTKOTO 3aMbIKaHUS U JedopManuii.
OCHOBHBIE CITIOCOOBI MOHTaXKa aKKyMYJISITOPOB K IIMHAM - IUIOCBI U MHUHYCBI. CIIOCOOBI 3aIlUTHI OT
KOPPO3UH MPU MOHTAKE aKKYMYJISITOPOB K IIMHAM.

24. dyukmnuonan kopnyca Ab. DnemeHTsl anmnapatHoi 3amuTtel Ab - coctas, pyHkimonan. OCHOBHEIC
TpeboBanusa K pazbemam AbB. CucTeMBl TEPMOMEHEI)KEMEHTA - THIbI, KOHCTPYKLUS, NPUHIMIIBI
paboThl.

25. OcHoBHBIe TpeOOBaHUs K TATOBBIM Oarapesm aist gopokHbix DTC. CocTtaB TIAroBbIX Oarapei,
OCHOBHBIE COCTABHBIC YaCTH MX Ha3HAYECHUE U TPEOOBAHUS K HUM.

26. Taroseie 6arapen. O6ocHOBaHUE He0OX0oqUMOCTH crcTeMbl BTMS nx pasHOBUIHOCTH U (DyHKITUH.
OcHoBHBIE (DYHKIIMOHANBHBIE TpeboBaHMst K BMS, THIIOBOI cocTas.

Bomnpocs! k 3k3aMeHy:

1. OcHOBHBIE PJIEMEHTHI U Ha3HAYEHHE HIEMEHTOB 3Heprocucremsl. [IoHATHE, TUIIBI U 0COOCHHOCTH
paboThl HICTOYHUKOB MUTAHUS U HAKOIUTEIICH SHEPTHH.

2. CymHocTs cucTeMbl cTangaptusanuu B PO: nenu, 3agauu, npuHOUIB 1 MeToabl. CTaHAapThI: BUIBI
u coziepykanue. MexxayHapoHble OpraHU3aliy 110 CTaHAAPTU3ALIUN.

3. OcHoBHbIe BuAbl pabot, xapakrepusyromme OKP. CocraB xommekra PKII. Bunpr
KOHCTPYKTOPCKHX, 3KCIUTYaTallMOHHBIX U TEXHOJIOTHYECKHUX TOKYMEHTOB.

4. Drtamnbl NPOEKTUPOBAHUS SHEPTOCUCTEM U €€ NIEMEHTOB. JIOKyMEHTBI, PEryJIUpYIOIIHUE ITAHOCTb
pa3palboTKK SHEPrOCUCTEM U €€ AIIEMEHTOB. YeM permaMeHTHpyeTCs epedyeHb JOKYMEHTOB T10 3Taram
pa3paboTKy.

5. Unctpymentsl pazpaborkn KJI nHa mnpennpusarusx. CraHgapTHBIH TepedyeHb CHUCTEMBI
npoektupoBanus aisi pazpaborku IC. [lpomecc ympapneHusi TpeGoBaHUsSMHU Tpu pazpadoTke OC.
KackagupoBanue TpeboBaHHi.

6. Meroapl M THUIIBI MOATBEPKAEHHUS COOTBETCTBHS pa3pabOTKH. JlOCTOMHCTBA M HEAOCTATKU
aBTOMATH3alMH MPOBEPKH COOTBETCTBHA TpeOoBaHUSAM. JlaThb MNMOHATHE BEPCHOHHOCTH, OIKUCATh
JOCTOMHCTBA U HEIOCTAaTKHU, a TAK)KE YCJIOBUS IPUMEHEHUS.

7. Ompenenenue MOAETHLHO-OPHEHTUPOBAHHOTO TIOAXO/a Mpu paspaborke cucrem (Simcenter
Amesim). Omuune pacdera Ha MOJENAX M pacuerax Ha Oymare. JlaTh ompeneseHHE pemaTeinto
i depeHManbHBIX  ypaBHEHUH, COBMECTHOTO pacdeTa JByX IpPOrpaMM, MCXOAHBIM JIaHHBIM,
napaMeTpaM, IepeMEHHbBIM, KOHTPOJIIMPYEMBIM ITapamMeTpam.

8. Paszpaborka 1D-mogneneii 3C B Simcenter Amesim: Onucars mpoIiecc MOCTPOSHUSI MOJEIH 10
maram. Onucare OrpaHUYEHHUS] MOACIH U BO3MOXKHOCTH YTOYHEHHS U JIOTIOJIHEHUS JUIS MOMYYECHHS
JIOCTOBEPHBIX PE3YJIBTATOB.

9. Ilpunnumnsl paboTl TUTHH-UOHHOTO aKkKymydsitopa (JIMA). Dnexrpoansie matepuansl st JIMA, ux
OCHOBHBIE XapaKTEpUCTUKU M pa3iuuus. BiusHue npoueccoB MaccolmepeHoca Ha H3MEPIEMOe
HanpspkeHue JIMA.

10. Emxocts JIMA, ee TeopeTndecKkue U MpPaKTUYECKUE 3HaueHHs. M3mepeHne eMKocTH U (akTopsl,
BIIMSIIOILME HA PE3YJIbTar.

11. Huknuaeckwuii pecypc JIMA, noHsATHE KBUBAJICHTHOTO TOJHOTO IHKIA, MOHsATHE state of health.
Mexanu3msl nerpagauuu JIMA u ¢aktopsl, BIUsSIONME Ha HUX.

12. OcCHOBBI aBTOMAaTH4YECKOTO YNPAaBJICHUS B SHEPrOCUCTEMAaX: YPOBHH YIPABICHUS, COCTABIISIOLINE
CV ux B3aumocss3b. [lonarue obparHoii cBsa3u. Kak BIMseT JUCKPETHOCTh HA KAUECTBO yNPABJICHUS.
Jlate ompeneneHue CUCTEMBI C MEpeMEHHOW CTpykTypoil. IlapameTpbsl mepexomHoro mpoiecca.
brictpoaeiicteue CY. OrpanuyueHus o ynpaBIeHHIO.

13. Cucrembl KOHTPOJSl W YHPABICHUS AaKKyMYISTOPHBIMU OaTapesiMH: METOIbl OIpecIICHUS
coctostHus 3apsaa JIMA, ux mocromHcTBa M HemocTarku. [IpuHmmn paGoTsl aganTHBHBIX (QUIBTPOB
MPUMEHUTENBHO K 3aJa4de onpeaeseHus coctosaus 3apsiaa JIMA.

14. DxBuBanentHole anekrpuueckue cxembl JIMA. Mopens TeBenena. Otknuk D9C TeBenena 1-ro
MOPSJKA HA KOPOTKHMM UMIYJIbC TOKA U Ha IOCTOSIHHBIN TOK.

15. banancupoBka akKyMmylsiTOpOB M MpHYMHBI €€ HeoOxoaumocTH. [locnencTBust pazdoanaHCHPOBKU
aKKyMyJsiTOpHOH Oaraper. OCHOBHBIE MOAXOABI K OanaHncupoBke. TUIBI cxeM OallaHCUPOBKU

16. Tumnbl akKyMyssTOpPOB IO KOHCTPYKIMM, OCHOBHBIE 3JE€MEHThl KOHCTPYKLMHM aKKyMYJISATOPOB
Pa3IMYHBIX BAPHAHTOB KOHCTPYKLMH, THIIBI BCTPOCHHBIX B aKKyMYJSITOP CHCTEM 3allUTHI - JUJIsl Yero
IpeHa3HAYeHbl ¥ KaK CpabaThIBAIOT.

17. Pacuer HampspkeHust U eMKOCTH Ab mpu paznuuHbIX crocofax MOJKITIOUEHUsS aKKyMYJISTOPOB B
Ab. Bnusinue crioco6a NoAKIIIOUEHUST aKKyMYyJIsITOpOB B AB Ha HaiexHOCTb.



18. Ilnrocel W MUHYCHI OJOYHOM W MOIYIBHOH apXuTeKTyp. TeHIEHIMH pa3BUTHA. [IpU4HHBI
HEOOXOIMMOCTH OKa3bIBaTh JaBJIICHUE HA aKKyMYJSTOPHI B MPOLIECCE [IMKJIMPOBAHMSL.

19. Pacyer cedeHus IIMH aKKyMYJSTOPOB. 3allUTa IWH OT KOPOTKOTO 3aMbIKaHUs H JedopManuni.
OcHOBHBIE CIIOCOOBI MOHT@)Xa aKKyMYJISITOPOB K IIMHAM - IUTFOCBI U MUHYCBI. CIIOCOOBI 3aIIUTHI OT
KOPPO3UU IIPY MOHTAKE aKKYMYJISITOPOB K ILIMHAM.

20. ®ynkumonan xopmyca Ab. DnemenTsl anmaparHoii 3amuTsl Ab - cocras, Qynkiuonan. OCHOBHBIE
TpeboBanusa Kk pasbemMaM Ab. CucTeMbl TepMOMEHEKEMEHTa - THIIbl, KOHCTPYKIHS, MPUHIIMIIBI
paboTsl.

21. OcHoBHBIe TpeOOBaHUsI K TATOBBIM Oarapesm mist gopokHbix OTC. CocTtaB TIAroBbIX Oarapei,
OCHOBHBIEC COCTaBHBIC YaCTH MX Ha3HaueHUE W TpeOoBaHUA K HUM. OCOOCHHOCTH 3JIEMEHTHOH 0a3bl U
MPOrpaMMHO-MaTEMAaTHIECKOTO 00ECTICUEHHS TATOBBIX Oarapei.

22. Tsarossie 6arapen. O6ocHOBaHUE HEOOXOMUMOCTH cricTeMbl BTMS ux pazHOBHIHOCTH U (QYHKIIWH.
OcHoBHBIE (yHKIHMOHATBHBIE TpeOoBaHust K BMS, TumnoBoii cocras.

23. DHeproyCcTaHoOBKM JJIsl TPAHCIIOPTHBIX MPUMEHEHHH: TPUHIUIHAIBHAS CXeMa SHEPrOyCTaHOBKH U
MPHHIMT PaboThl aKKymynsiTopHoro 3nekTpomobuns (BEV). Omimune npeanokeHHOW CXeMbl OT
ruOpunHoi sueprocucremsl (Ha npumepe HEV, PHEV unu FCEV), u300pa3ute npuHOUnHagIbHbIE
CXEMBI, OITUCATh JIOTHKY paOoThl. [IpenMymiecTBa 1 HEOCTATKH AKKyMYJISITOPHBIX 3JIEKTPOMOOHIEH 10
CPaBHEHUIO C THOPUIHBIMU.

24. Knaccudukamun BAC mo KOHCTPpYKIIUM ¥ Ha3HAYEHUIO. THUITOBBIE MOJIETHBIEC CIIEHAPUHN PA3ITUIHBIX
tunoB  BAC. OcHoBuble orpanuueHust Hakonuteneil sHepruu BAC. [lpuHuunuanbHeiii rpadux
3aBHCUMOCTH JanbHOCTU TojieTa oT emkoctd AKD mis mynstuporopubix BAC.

25. Axkymynstopasle BAC, nx mpeumymectBa u Hepoctarku. Ocobennoctu BAC ¢ rubpuaHbMu
cucremMamu, Bkmouass komOuHamuu AKDB, JIBC, TIOMTD. Kakuwe sHeproyctaHOBKH (MM HX
KOMOHMHALWM) JUIs1 KaKuX KOHCTpyKUuni BAC npumMenstoTcs u nouemy?

26. I'ubpuaHble TPAHCIIOPTHBIE SHEPTOCUCTEMBI C IPUMEHEHUEM BOJIOPOIHBIX TOIUIMBHBIX 3JIEMEHTOB!
MPUHLMIMAIBHAS CXeMa YHEPTrOyCTaHOBKH, 0OOCHOBaHME MPUMEHEHUs onpeaenaeHHoro tuna [IOMTD
(o Tumy Karoaa) ISl KOJIECHOTO M BO3IYIIIHOTO TPAHCIIOPTA.

27. Bunbl TOIUIMBHBIX 3JIEMEHTOB. YCTPOWCTBO, MPUHIIMIT paOOThl BOJAOPOA-BO3MYIIHBIX TOITHBHBIX
anemenToB (IIOMTD), sxkcrnyataunonssie TpedoBanus. CpaBHenne TO ¢ KUAKOCTHBIM U BO3AYIIHBIM
OXJIQXKJIEHUEM [UId TPaHCIOPTHOIO INpuMeHeHus. llpeumylnecrBa W HENOCTATKU, OIPAaHUYEHUS,
MPUMEHEHHE B TPAHCIIOPTE.

28. Haunbozee pacmpocTpaHeHHbIE 3JEKTPOXUMHUYECKUE CUCTEMBI Herepe3apsskaeMblX TUTHeBbIX XUT.
OCHOBHBIE XapaKTEPUCTHKH, OOJACTH M OCOOCHHOCTH TpHMeHeHHs. KOHCTpyKIMOHHBIE U
TEXHOJIOTHYECKHE OCOOCHHOCTH MPOU3BOACTBA HamOoJiee pacHpOCTPAHEHHBIX NMEPBUYHBIX JTUTHEBBIX
XUT.

29. Cucrema ECKJI: cTpykTypa, Ha3HaYeHHE, KBATU(DUKAITUOHHBIC TPYIIIIHL.

30. IlocmenoBaTenbHOCTh KOHEYHO-IIIEMEHTHOTO aHaiu3a. Buapl KOHEUHBIX 371eMeHTOB. [lpuembr
KOHEYHO-IJIEMEHTHOIO aHAJIN3a.

HOHOHHI/ITGJ’ILHLIG BOIIPOCHI:

1. B xkakux memsx ocymiecTBisercs craHgaptuzanus? KakuMy opraHamMu OCYIIECTBIISETCA
rocylapcTBEHHOE ympaBiieHue cranaapTuzauueid? llepeuucinre MexayHapoOOHBIE OpraHU3alUH IO
CTaHAapTU3ALNN.

2. Otnunuust metona boua-rpada oT KOHEYHOTO aBTOMATa.

3. [arp onpeneneHue: akKKyMYJSITOp, aKKyMyJISITOpHast OaTtapesi, TOJOKUTENbHBIA U OTpULATEIbHBIN
aNeKTpoApl  akkymyistopa, HPLI, HOMuUHanbHBIE €MKOCTh W  HAIPSIKEHHUE, JHEPrOEMKOCTh
AKKyMYJSTOpa, MAKCUMaJIbHBIA JUIMTEIBHBIA U UMITYJIbCHBIN TOKH pa3psiaa.

4. OcoOeHHOCTH AIIEMEHTHOM 0a3bl U MPOTrPaMMHO-MaTeMaTnYecKoro obecreueHus TATOBBIX OaTapeil.

[IpumMepsl 3K3aMEHALMOHHBIX OUJIETOB.

[Ipumep 1:

1. IIpoGnemsbl sHepreTukn B MUpoBoM Macmtabe. [lonarue m ocobennoctu 3neprocuctemsl. EDC
Poccuu. [IpuHIMn 1elcTBUS M HA3HAYEHUE AIEMEHTOB S3HEPTrOCUCTEMBI.

2. Pacder ceyeHus! IIMH aKKyMYJISTOPOB. 3aIllUTa IIIMH OT KOPOTKOTO 3aMbIKaHUA U JepopManuii.

[Ipumep 2:
1. BanancupoBka akKyMynasiTOpOB M MPHUMHBI €€ HeoOxommmocTH. [locnencTBus pazbalaHCHPOBKH
aKKyMyJIsITOpHOH Oaraper. OCHOBHBIE MTOAXOABI K OaJaHCHPOBKE.



2. OcHOBHBIE CHIOCOOBI MOHT@)Xa AaKKyMYJISITOPOB K IIMHAM - IUTIOCHI B MUHYCBI. CIIOCOOBI 3aIUTHI OT
KOPPO3HUH MPU MOHTAXKE aKKyMYJISITOPOB K IIMHAM.

[Ipumep 3:

Ounerp KasiMana u npuHOuns! ero padotel, pacmmpeHabiil puinstp Kanmana. MunuMaibHbI HaOOp
MEePEeMEHHBIX COCTOSIHHS JJIs1 ontucanust pabotsl JIMA.

Bnusnue cnoco0a nmoakimoueHust akKyMyIaTopoB B Ab Ha HaIe’KHOCTb.

Kpurepun onennBanus

Onenka ommmuao 10 OammoB — BBICTABISIETCS  CTYACHTY, I[IOKa3aBIIeMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOH MNpOorpaMMbl AMCHUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAaHHE
MPUHATHIX PELICHUH.

Ouenka omm4yHO 9 OamnoB — BBICTABISAETCS  CTY[ACHTY, IIOKa3aBIIEMy BCECTOPOHHME,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI M YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNN KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka oOTIMYHO § Oa/uIOB —  BBICTABISIETCS  CTYIEHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
pELIEeHUH, C HEKOTOPbIMH HEIOUETAMH.

Onenka xopowo 7 6aJijIoB — BBICTABISAETCS CTYACHTY, €CJIM OH TBEPAO 3HACT MaTepuall, FpaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH II0JyuYCHHbIC 3HAaHMUsS HA IPAKTUKE, HO HEJOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopomo 6 6aJIoB — BBICTABIISIETCS CTYACHTY, €CIIM OH TBEPAO 3HAET MaTepual, IPaMOTHO H 110
CYILECTBY M3JaraeT €ro, yMeeT IPUMEHATh MTOJyYeHHbIE 3HaHNS Ha MPAaKTHKE, HO JOIYCKAeT B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPblE HETOYHOCTH.

Onenka Xopouo 5 6aJijIoB — BBICTABIIAETCS CTYACHTY, €CJIH OH B OCHOBHOM 3HAET MaTepual, rpaMOTHO
U IO CYLIECTBY M3JIaraeT €ro, yMeeT INPUMEHSThH [10JyYCHHbIC 3HaHUs Ha IIPAKTHKE, HO JOIyCKAaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.

OmeHka yIOBJIETBOPHTENBEHO 4 Oamia — BBICTABISETCS CTYACHTY, MOKa3aBIIEeMYy (QparMeHTapHBIN,
Pa3pO3HEHHBIH XapaKTep 3HAHWM HEIOCTaTOYHO MpaBHIbHBIE (OPMYIUPOBKU 0a30BBIX MOHSTUH
HapyUICHUS JOTUYECKOU MOCIIENOBATEIbHOCTH B U3JIOKECHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl Y4eOHOH IPOrpaMMbl, HEOOXOAUMBIC JUIsl JajbHEHIIero o0y4eHus, 1
MOKET MMPUMEHSTh TOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka YIOBJIETBOPHTENHEHO 3 Oaia — BBICTABISETCS CTYACHTY, MOKa3aBIIEMYy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWY JOMYCKAIoNIeMy OMHMOKA B (HOPMYITHPOBKAaX 0a30BBIX MOHSLTHH
HapyLICHUS JIOTHYECKOW IOCIEeI0BAaTeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMH yueOHOH porpaMMbl, HEOOXOAUMBIMH IS JAJIbHEHIEro 00y4YeHUs 1
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

OneHka HEyAOBIETBOPUTENLHO 2 Oaiia — BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HaeT OOJbIIEH YacTu
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIMIIOB U HE YMEET UCIOIb30BaTh MOIYUYCHHBIC 3HAHUS [P PELICHUU
TUIIOBBIX 3a]ay.

OueHka HEyIOBJIETBOPUTENbHO | Gamn — BBICTABISETCS CTYIACHTY, KOTOPBIi HE 3HAeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKAX
0a30BBIX MOHATUI JUCHUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHMS TUIOBBIX MPAKTHYECKUX
3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

B BeceHHeM cemecTpe mpeaycMOTpeH TudQepeHIUpOoBaHHbIN 3a4eT (yCTHBIN, KOTOPBHIA MPOBOIUTCS
Mo BOMpOcaM TporpaMMbl (B OWIIETE JBa TeOpeTHYecKUX Borpoca). Ompoc Mo OWIIETy HE MOXKET
npeBbiaTh 60 MHHYT, Ha TIONATOTOBKY BbLIEIAeTCs He Oosee 60 MUHYT.



B ocenHem cemecTtpe mpemycMOTpEH YCTHBIM OK3aMeH, MNPOBOAMMBIA 1o Ouneram. B
9K3aMEHAIIMOHHOM Omiete aBa Bompoca. Onpoc nmo OuieTy He JOJDKEeH MpeBblark 60 MUHYT, BpeMs
Ha MOATOTOBKY OTBeTa He 6ojee 60 MUHYT.



