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1. llean u 3agaun [IporpaMMbl BCTYNUTEIbHOT0 HCIIBITAHUSA

[{enpto BCTYNUTENBHOTO UCHBITAHUS MO JUCHUILUIMHE «HOCTpAHHBIN SI3BIK)»
ABJISIETCS BBISIBIICHUE MMOJATOTOBJIEHHOCTH IMOCTYIAIONIUX B ACUPAHTYPY K YMEHHIO
JIOCTATOYHO YBEPEHHO TMOJb30BAThCsl Haubosiee YMOTPEOUTEIbHBIMM U  Kak
OTHOCHUTEJNIBHO  MPOCTBIMH, TaK M  OTHOCUTEIBHO  CIIOXKHBIMU  JIEKCHKO-
rPAMMATUYECKUMH CpPEJICTBAMHU B OCHOBHBIX KOMMYHUKATHUBHBIX CHUTYaIlUsX,
BIaJeHUE OOMMM, MPOPECCUOHATBHO-OPUEHTUPOBAHHBIM U (DYHKIIMOHAJIBHO-
OOyCIIOBJICHHBIM WHOCTPAHHBIM SI3BIKOM, OIpEAeJICHHE CHOCOOHOCTH K JIOTMYECKU
MPAaBHJIBHOMY MBIIICHUIO, MO3BOJISIONIMX 00ecreynuTh B OyAylleM MOJArOTOBKY B
aCIUPAHTYpe K MPAKTHYECKOMY MPUMEHEHHIO MPO(PECCHOHATBHOTO MHOCTPAHHOIO
A3bIKa, U MOATOTOBKE K CAade KAaHJIMUJATCKOIro 3K3ameHa mo Kypcy «MHocTtpaHHBII
A3BIK.

3aayu BCTYIUTENBHOTO UCTIBITAHUS OLICHUTH:

* yMeHHMS CBOOOJHO YMTAaTh TEKCTbl HA HWHOCTPAHHOM f3BIKE B
COOTBETCTBYIOIIEH OTPACIIU 3HAHUM;

*  YMEHHE aJIeKBaTHO U3BJIEKaTh OCHOBHYIO HH(OpMaIIHIO, COAEPKAILLYIOCS
B NHOCTPAHHOM TEKCTE;

*  yYMEHHE B T€YEHUE KOPOTKOTO MPOMEXKYTKA BPEMEHU ONPENEIUTH KPYr
paccMaTpuBaeMbIX B HMHOCTPAaHHOM TEKCTE BOIPOCOB M BBIABUTb OCHOBHBIE
IIOJIOKEHUS aBTOPA;

*  BIJAJICHHE TMOATOTOBJICEHHOM MOHOJIOTUYECKOM pPEuYblo, a TaKxKe
HEMOATOTOBJIICHHOW MOHOJIOTUYECKOW W JWAJOTMYECKOW pPEeYbl0 B CHUTYyalHH
o(pUIIUATIBHOTO OOIIEHUS;

*  COAEP)KATEIbHOCTh, AaJEKBATHOCTh pEaJU3alMK KOMMYHUKATUBHOTO
HaMepEeHUsl, JOTUYHOCTh, CBSI3HOCTh, CMBICIIOBAas U CTPYKTYpHAasl 3aBEPIIEHHOCTD,
HOPMATUBHOCTbH PEYH;

*  CIMOCOOHOCTH BeCTH Oecely Ha MHOCTPAHHOM SI3BIKE.

2. TpeOGoBaHMs K YPOBHIO OAT0OTOBJIEHHOCTH MOCTYNAIOLIET 0

JInsi yCHEUIHOTO MPOXOXKJCHHUS BCTYHNUTEIBHOIO HCIBITAHUS IO JaHHOU
JUCLUIUIMHE MOCTYNAIOMINI JIOJKEH BIIAJIETh 3HAHUSMH, YMEHUSIMU U HaBbIKAMH B
pamkax OOII «Bpiciiei mKoJIb»:

3HaTh:

e cneuuduKy apTUKYJSIIIUM 3BYKOB MHOCTPAHHOTO SI3bIKa, MHTOHAIUU U
pUTMa peyu;

*  YTEHHUE TPAHCKPUIIIIHH;

*  OCHOBHBIE OCOOCHHOCTHU MPOU3ZHOIICHHUS;

*  IJIaBHBIE CIOCOOBI CII0BOOOPA30BAHMS;

. JIEKCUYECKUM MUHUMYM B 00bEMe 2500 JeKcuuecKux eIUHMI] OOIIero,
OOIIECTBEHHO-TIOJUTHIECKOTO U TEPMHUHOJIOTHIECKOTO XapaKTepa;



*  OCHOBHbIE TPaMMaTHUYECKHE SIBJICHUS, 00ECIIEUNBAIOIINE KOMMYHHUKAIUIO
oO1iero xapakrepa B 00bEMe TeMaTWKd W cdep OOIIeHHs, MPEeayCMOTPEHHBIX
nporpammoit «BpIciielt 1Kok, 0€3 UCKAKEHHUS] CMbICTIa BBICKA3bIBAHMS TpU
MMCbMEHHOM U YCTHOM OOIIIEHUHU.

YMeTs:

*  YUTaTh BCIYX TEKCThl C COOJIIOJICHUEM IPOU3HOIICHUS U JCJICHUS
NPEJIOKEHHUsI Ha CMBICIOBBIE CHHTarMbl M WX MPaBUJIBHOTO HWHTOHAI[MOHHOIO
odopmiieHus;

*  BECTM MOHOJIOTMYECKYI0O U JTUAJIOTMUYECKYI0 peYb C HCIOJIb30BaHHUEM
Haubosee YmoTPEeOUTENbHBIX U OTHOCHUTEIBHO MPOCTHIX JEKCHUKO-TPAMMATUYECKUX
CPEIICTB;

*  pacro3HaBaTh IPAMMATHUYECKYIO CTPYKTYPY MPEII0KEHUS,

*  TPaBWIBHO COCTAaBJISATH BOIPOCUTEIbHBIE MPEIJIOKECHHUS;

*  JlaBaTh OTBETHI Ha MOCTABJICHHBIE BOPOCHI;

*  IpaBWIbHO COCTaBISATb COOCTBEHHbIE MPEUIOKEHUS Ha  TEMBI,
IpeyCMOTPEHHbIE TPOorpaMMon «Briciiel mKomb.

Bunaners:

*  HaBbIKAMHU YCTHOTO OOIIEHMS Ha COIMAIbHO-OBITOBBIE M OOILIECTBEHHO-
HOJIUTUYECKHE TEMBI B 00BEME JIEKCUKU, IPETYCMOTPEHHbIE MporpaMMoi «Beiciiei
IIKOJIBIY;

*  HABbIKAMU MOHOJIOTMYECKON M JHUAJOTHYECKOW peud Ha MHOCTPAHHOM
A3BIKE B MPENENIaX TEMATUKU U JIEKCHKH, IPEITyCMOTPEHHBIE NMPOrpaMmMon Briciiei
IIKOJIBI;

*  HAYaJbHBIMM HAaBBIKAMH TI€PEBOJIa C WHOCTPAHHOTO S3bIKAa W Ha
WHOCTPaHHBIN S3bIK PA3IMYHOTO POJIA JOKYMEHTOB.

3.1. Conep:xanne IlporpaMmbl 10 AaHIJIMICKOMY SI3BIKY

Paznen 1. I'pammartuka.
Tema 1.1. MHOrOKOMIOHEHTHBIE TEPMMHBI, TPYMIIbl CYIIECTBUTEIBHOTO.
Crpykrypa npeaioxenns. Cuctema TJ1aroJibHbIX (pOpM HACTOSIIETO BPEMEHH.

Jlutepatypa: [1,3,5].
Tema 1.2. Cucrema rnaroipHbIX ¢GopMm mpormieamnero Bpemenu. Cucrema
TJIaroJIbHBIX opM Oyyiiero BpeMeHH. J{elCTBUTENbHBIN U CTpagaTeIbHbINA 3aJI0TH.

Jlutepatypa: [1,3,5].

Tema 1.3. Yka3zaHusi, UHCTpYKUUHU, KOMaH/Abl, TOOYIUTEIbHOE HAKIOHEHUE.
CwmbicniopaznuuuTenabHas poiib cypdukcos, npegukcon, okonyanui. [Ipuvactus |, 11
B (QYHKIMSAX ONpeaesieHrs U 00CTOATENbCTBA, TPUYACTHBIE 000POTHI.

Jluteparypa: [1,3,5].

Tema 1.4. lleap BbINOJHEHHUS JcicTBHSA. BHEIIHE HICHTHMYHBIE COIO3bI U
MPEIJIOTH. bECCOr3HBIE MPEATIOKEHHUS.

Jlutepatypa: [1,3,5].



Tema 1.5. MomaiabHOCTh, MOJAIBHBIE TIATOALI U UX 3aMeHuTenu. OO1ue u
CII€IIMAJIbHBIE BOTIPOCHI.

Jluteparypa: [1,3,5].

Tema 1.6. MnuorodyHkuuoHanbHele cioBa. CreneHd  CpaBHEHUS
npuiaraTeiabHbIX, Hapeuui, npuuactuil. CociararebHOe HaKJIOHEHHE.

Jluteparypa: [1,3,5].

Tema 1.7. YcnoBuble ipeioxkenns. OyHKINA HHOUHUTHBA U MHPUHUTUBHBIC
000poThl. DYHKIINK TEPYHIUSI U TePYHAUATBHBIE 000POTHI.

Jluteparypa: [1,3,5].
Pasnen 2. Jlekcnka pasroBopHasi.

Tema 2.1. ABroOuorpadus. Moii pabGouuit neHb. UreHue, u3yuyeHUe u
00CYXXJICHHE Ta3€THBIX CTAaT€d Ha MHOCTPAHHOM S3BIKE HA COLMAIbHO-OBITOBBIE W
OOILIECTBEHHO-TIOJUTUYECKUE TEMBI.

Jlutepatypa: [2,4, uarepuer pecypcbi].

Tema 2.2. Yenosek u npupona. Okpyxaromas cpena. UreHue, U3yueHue u
00CYXXJICHHE Ta3eTHBIX CTaTed Ha MHOCTPAHHOM S3bIKE HA COIMAIBHO-OBITOBBIC U
OOIIECTBEHHO-TIOJIUTUYECKHUE TEMBI.

Jlutepatypa: [2,4, uarepuer pecypcbi].

Tema 2.3. VcTopus craHoBieHus: aBuanuu. UteHue, u3yuyeHue u 00CyxkaeHue
ra3eTHhIX CTaTei Ha MHOCTPAHHOM SI3bIKE HAa COLIMAJIbHO-OBITOBBIE M OOIIECTBEHHO-
MOJIUTUYECKHUE TEMBI.

Jlutepatypa: [2,4, unrepuer pecypcbi].

Tema 2.5. PasroBophsie ¢dopmynbl. UtTeHue, u3zydeHue M OOCYKJICHHE
CTPAHOBETYECKUX TEKCTOB. (O CTPaHE U3y4aeMOro S3bIKA).

Jluteparypa: [2,4 unrepner pecypcsi].

Pa3znea 3. Jlekcuka npodeccuoHaibHas.
Tema 3.1. Jlekcuka, cBsA3aHHasi C WUPOKUM mnpoduiaemM Oyayuien
CHEUAIBHOCTH (HAMPABICHHOCTH ) UCIIBITYEMOTO.
Jluteparypa: [6, unteprer pecypcsi].
Tema 3.2. UreHue u mepeBOJl TEKCTOB IO TeMaM, CBSI3aHHBIM ¢ OynyIiei
CICIMATBHOCTBIO (HAMPABJIICHHOCTHIO) HUCIBITYEMOTO0 W IO TeMaM, CBSI3aHHBIM C
Oyay1ieil HaydHOM pabOTOM UCTIBITYEMOTO.
Jluteparypa: [6, unteprer pecypcsi].

3.2. Conep:xanne IIporpaMMbl 10 HeMELIKOMY SI3BIKY

Paznen 1. I'pammartuka.
Tema 1.1. MHOroKOMHOHEHTHBIE TEPMHUHBI, TPYMIbI CYHIECTBUTEILHOTO.
Crpykrypa npemnoxenus. CucrteMa riiarojibHbIX (pOpM HACTOSIIIIETO BPEMEHH.

Jlutepatypa: [1,3,5].



Tema 1.2. Cucrema rnaroiabHbix (opm mpoienmiero Bpemenu. Cucrema
IJ1arojabHbIX GopM Oyayiiero BpeMeHu. JlelcTBUTENbHBIN U CTpaiaTelbHbIN 3a10TH.

Jluteparypa: [1,3,5].

Tema 1.3. YkazaHusi, UHCTPYKIMU, KOMaH/bl, TOOYIUTEILHOE HAKIOHEHUE.
CwmblciopasznuuuTenbHas poib cyhdukcos, npedukcos, okonuanuid. [Ipuyactus |, |l
B (OYHKITUSAX ONPENICICHHUS U 00CTOsITENLCTBA, PUIACTHBIE 00OPOTHI.

Jluteparypa: [1,3,5].

Tema 1.4. Ilenp BHIIONHCHHS OCHCTBUS. BHEIIHE HACHTHYHBIC COIO3BI U
MPEIIOTH. becCor03HbIE MPEIIOKECHUS.

Jluteparypa: [1,3,5].

Tema 1.5. MogaasHOCTh, MOJANIBHBIC TJIAr0JIBI M UX 3aMeHuTenn. O0mme u
CITCLIMAJIbHBIE BOIIPOCHI.

Jluteparypa: [1,3,5].

Tema 1.6. MuorodyHkunoHanbHbie cioBa. CrTeneHW  CpaBHEHUS
npuiaraTeNbHbIX, Hapeuui, npuyactuii. CocliararebHOE HaKJIOHEHHE.

Jlutepatypa: [1,3,5].

Tema 1.7. Ycnosublie npeioxeHust. OyHKIIMU THGUHUTHBA U THOUHUTHUBHbBIE
000poThl. DYHKIIUK TEPYHIUS U TePYHAUAIbHBIE 000POTHI.

Jlutepatypa: [1,3,5].
Pa3nen 2. Jlekcnka pa3sroBopHasi.

Tema 2.1. ABroOuorpadus. Mol pabounii jaeHb. UTeHHe, H3y4YE€HHE U
00CYXXJIeHHE Ta3€THBIX CTAaT€d Ha MHOCTPAHHOM $3bIKE HA COLMAJIbHO-OBITOBBIE W
OOILIECTBEHHO-TIOJUTUYECKUE TEMBI.

Jluteparypa: [2,4, untepuer pecypeni].

Tema 2.2. Yenosek u npupona. Okpyxawmas cpena. UreHue, n3ydeHUe u
00CYXXJIeHHE Ta3€THBIX CTAaT€d Ha MHOCTPAHHOM S3bIKE HA COLUAIbHO-OBITOBBIE W
OOIIECTBEHHO-TIOJTUTHIECKUE TEMBI.

Jlutepatypa: [2,4, uarepuer pecypcbi].

Tema 2.3. Vctopus cranoBieHus: apuanuu. UteHue, u3yuyeHue u 00CyKaeHue
ra3eTHBIX CTaTell Ha MHOCTPAHHOM SI3bIKE€ Ha COLIMAIbHO-OBITOBBIE M OOIECTBEHHO-
NOJINTUYECKHUE TEMBI.

Jlutepatypa: [2,4, uarepuer pecypcbi].

Tema 2.5. PazroBopubie dopmynbl. UteHue, u3ydeHue U OOCYKICHUE
CTPAHOBETYECKUX TEKCTOB. (O CTPaHE U3y4aeMOro S3bIKa).

JIutepatypa: [2,4 untepuer pecypei].

Pasznen 3. Jlekcuka npodeccnoHabHasA.

Tema 3.1. Jlekcuka, cBsA3aHHasi C MUPOKUM mnpoduiemM Oyayuien
CHEeUaIbHOCTU (HAMPaBIEHHOCTH) UCIIBITYEMOTO.

Jlutepatypa: [6, unrepuer pecypcsi].



Tema 3.2. Utenue u mepeBoj| TEKCTOB IO TeMaM, CBSI3aHHBIM ¢ Oymymiei
CMEUATBHOCTBIO (HANPABJIICHHOCTHIO) HCIBITYEMOTO0 W IO TeMaM, CBSI3aHHBIM C
OyayIieit HaydHOM pabOTOM UCIIBITYEMOTO.

Jluteparypa: [6, unteprer pecypcsi].

4. Mertoanyeckue yKa3aHWsl IO NPOBeAEHUI0 U TMPUHEMY BCTYNHTEJIbLHOIO
HUCNIBITAHUS B ACIIUPAHTYPY

4.1. Jlns mpoBeICHHsI BCTYMHUTEIBHBIX HCIBITAHWNA YHHBEPCUTET CO37aET
’K3aMEHALMOHHBIE KOMHUCCHHU.

4.2. Cnaya BCTYNMHUTEIHLHOTO HWCIBITAHHS MPOBOJWTCS HA AHTIMHCKOM WIIH
HEMEIIKOM SI3bIKaX.

4.3. BerynurenbHOE MCTIBITAaHWE MPOBOJUTCS YCTHO M BKIIIOYAeT B ceds 3
3aaHus:

1) YreHune ¥ MUCbMEHHBIN ITEPEBOJT OPUTHHAIIBHOTO TEKCTA IO CICIIHATbHOCTH.
O6bem — 1 500 neyaTHbIX 3HAKOB. Bpemst BeimosiHeHus padoTsl — 45-60 MunyT. @opma
MPOBEPKH — Tepe/lada OCHOBHOTO COJIEP)KAHHS TEKCTa Ha WHOCTPAHHOM S3BIKE B
dbopme paciimpeHHoro pesrome. (obpaser rekcra [puiokenne 1)

2) UteHue u mepecKkas CoepyKaHus Ta3eTHOW CTaThbd HA HHOCTPAHHOM SI3BIKE.
O6bem — 1 500 — 2 000 neyaTHbIX 3HAKOB. Bpems BoinmosiHeHus 3aqanus - 10-15 MunyT.
(o6pazer Texcrta [Ipunoxenue 2)

3) becena ¢ »k3ameHaTOpaMd Ha HWHOCTPAHHOM SI3BIKE [0 BOIMPOCAM,
CBA3aHHBIM C Oyaynieil CHenUanbHOCTBIO, HAYYHOM pabOTON MOCTYMaroulero u
OOIIECTBEHHO-TIOJUTUYECKUE U COITUATBHO-OBITOBBIE TEMBI.

5. Ouenka ypoBHSI 3HAHUIA

5.1. OneHka  ypoBHA  3HAaHMM  MOCTYIAOLIETO ONIPENEIIAETCS
HK3aMEHAITMOHHBIMA KOMHUCCHSIMU TI0 5-TH OAJIITLHOM CHCTEME.

5.2. MuHHMMaJbHOE KOJMYECTBO HAOpaHHBIX OaJlJIOB, CYHWTAIOMIEECS
YCTEIIHBIM MTPOXO0XKICHUEM UCTIBITAaHUS — «3» Oasia.

5.3. Jluna, He sBuBIIHMECS 0€3 YBOKUTEIbHBIX NMPHUYUH HA BCTYNMHUTEIHHOE
UCIIBITAaHUE B HA3HAYEHHOE 110 PACIHCAHUIO BpeMs, TTOJIy4aroT 3a Hero «0» 6aios.

5.4. Ilpu BpICTaBIICHUH 0AJIOB dK3aMEHAITMOHHAS KOMHUCCHS PYKOBOJICTBYETCS
CJIEIYIOITUMU OOIIUMU KPUTEPHUSIMHU:

5 bannoe — cmagumcea nocmynaruium, KOMopsle NPU Oneeme:

*  00HapyXUBaIOT BCECTOPOHHEE CHUCTEMATHUYECKOE W TIIyOOKOE 3HAHUE
MPOrPaMMHOTO MaTepuaja; CIOCOOHBI TBOPYECKH IPUMEHSATH CBOM 3HAHUA K
MIPOBEICHUIO OYIyIINX HAYYHBIX UCCIICAOBAHMIH,

*  HCMOJB3YET JIGKCHKY, aJICKBAaTHO TEPEIAIONIYI0 COJEepKaHUE TEKCTa, U
MOCTYIAFOIINA CBOOOHO M3JIaracT CBOM MBICIIH,

*  cBOOOMHO BIAJCIOT CHHOHUMHUYECKMM ¢ aHTOHUMHYCCKHM PSIJIOM,
OMOITMOHAJILHON JIGKCUKOH, HMIMNOMATHYCCKUMH BBIPOKCHHUSAMHU IS JOCTHIKEHUS
KOMMYHUKATHBHOW 11€JTM BHICKA3bIBAHUS;




* B COOTBETCTBHM C KOMMYHHUKAaTUBHOM LEIbIO BHICKA3bIBAHUS UCIIOJIb3YET
HIMPOKUM CHEKTP TrpamMMaTHYECKUX CTPYKTYp, B I€JIOM, peyb CBOOOJAHA OT
IrpaMMaTHYECKUX OIIMOOK, JOMYCKAIOTCS OrOBOPKU, KOTOPhIE MOCTYHAIOIIUE CAMHU
UCIIPABJISIOT B IMPOIIECCE TOBOPEHMS, TaKXKE JIOMYCKAeTCs HEOOJbIIOE KOJIUYECTBO
rpaMMaTHYECKUX OMIMOOK, HO OHU HE MIPUBOIST K UCKAKEHUIO CMBICTIA;

*  peub: Oeryias U puTMUYHAS, IPABUIBHO MHTOHUPOBaHA, MPOU3HOLICHUE
CJIOB KOPPEKTHO, MOTYT BCTPEUYAThCA HEKOTOPbhIEC OLIMOKM B MPOU3HOUIEHUH, HO OHU
HE MPENATCTBYIOT MPaBUILHOMY IIOHUMAHHUIO COOOIIICHUS;

* cnocoOHBl BecTH Oecely Ha  HMHOCTPAHHOM  S3BIKE,  JIETKO
B3aMMOJICHICTBOBATh C PEUYEBBIM MAapTHEPOM B YCIOBUSAX HHOS3BIYHOTO OOIICHHS U
aJIeKBaTHO pearupoBaTh Ha €r0 PEIUIMKH, MOAKIIoUas (PaKTUYECKYI0 HH(POpPMAIHIO,
BbIpa)Kkasi CBOE MHEHHE U OTHOILIEHUE U JaBasi KOMMEHTAPUH 110 MPoOIIeMe;

*  BIJAJICIOT TEXHUKOM BeAeHUs Oecelpl (HayaTh M 3aKOHYHUTH Pa3roBop,
paccrpocutb, JAaTh HHQOpMaIUI0, NOOYIUTh K JEUCTBUIO, MOXET TIOMOYb
COOECEeTHUKY BBIPa3uTh CBOE MHEHUE, ITPHU 3aTParuBaHuU TUCKYCCHOHHBIX BOIIPOCOB
CJIEIyeT COLIMOKYJIBTYPHBIM HOPMaM BEXKIUBOCTH);

* B CJIy4Yae pEYEBOI0 HEJONOHUMAHUS MCIOJb3YeT TEXHUKY BBIXOJA W3
3aTPYJHUTEIbHBIX KOMMYHHUKATUBHBIX CUTYallU;

*  CHOCOOHBI K MHUIIMATUBHOU peyHu.

4 danna — cmasumcea noCMynawuM, KOmopble npu omeeme:

*  00HapyXUBaIOT TBEPJIOE 3HAHUE TPOTPAMMHOI0 MaTepHaIa;

*  H3JaraloT CBOM MBICIHM, HO HCHBITBIBAIOT 3aTPyIHEHHUS B BBIOOpE
JIEKCUYECKHX CPEJICTB, BBICKA3bIBAHHMS MOTYT COJIEpKaTh OTAEJbHBIE HAPYIICHHS
JIEKCUYECKUX HOPM, KOTOpPbIE HE MPENATCTBYIOT JOCTHKEHUIO KOMMYHUKATHBHOM
L[EJIU BBICKA3bIBAHMS,

*  HCHOOJB3YeT  pa3HOOOpa3Hble  TIpaMMaTUYECKHE  CTPYKTYypbl U
JEMOHCTPUPYET XOPOILINI YPOBEHb KOHTPOJISI TPAMMATHYECKON TPABUIIBHOCTH CBOEU
peun, BCTPEYaroTCsl OTAENbHBbIE I'paMMaTHYECKHE OIIMOKH, HO OHU HE HCKaXKaroT
CMBICT BBICKA3bIBAHUSA, MOCTYMHAIOIIME CTaparoTCsl HCIPaBUTh OMIMOKH, HO 3TO
IPOUCXOAUT HE BCEr/ia U MHOTIa TpeOyeT ONpeeI€HHOTO BPEMEHHU;

*  JEMOHCTPUPYIOT HOPMAJIbHBI TEeMH peyH, BiaJeHUEe O0a30BBIMU
WHTOHAIIMOHHBIMUA MOJIEISIMH, B pEUYM JONYCKAIOT May3bl, HAapyLIEHHUE HOPM
IIPOU3HOILIEHUS HE 3aTPYAHSIET BOCIPUATHE BBICKa3bIBAHUS,

*  CcHocoOHBI JIETKO BecTh Oeceqy, MOryr 0e3 0cCOOBbIX TpyJIHOCTEN
y4acTBOBaTh B PEUYEBOM B3aUMOJICUCTBUM, BKIIOYAS (PAKTUUECKYI0 MH(POPMALMIO U
BbIpa)kasi CBOE MHEHHE MO MpoOJieMe, HO He BCEria CAEeAsT 3a COOECEeTHUKOM U UM He
BCcerga YHA€Tcs CIOHTAHHO OTpearupoBaTh Ha PEIUIMKM PEYeBOro MapTHEpA,
HEKOTOpbIE PEIVIMKK UMHU HE COBCEM MTOHUMAIOTCSI, HO OHU M HE CTPEMUTCS] YTOUHUTD
MpeaIMET pa3roBopa, u30eraeT paccrupocos;

*  HUCHBITHIBAIOT HEKOTOPBIE TPYIHOCTHU NPHU BHIOOpE CTpATETWU BEJCHUS
Oece/bl U BBIXO/1a U3 3aTPYIHUTENBHBIX MOJIO0KEHUH;

*  HE BCErja CKJIOHHBI K HCIOJIb30BAHUIO NHUIIMATUBHOMN peyu.




3 banna — cmasumca nOCMynRawuM, KOmopbvle npu omeeme:

* B OCHOBHOM 3HAIOT MPOrpaMMHBIA MaTepual B 00bEME, HEOOXOAUMOM
JUTSl IPOBEJICHUST Oy IyIIUX HAYYHBIX HCCIICIOBAHUMH;

*  HCIMOJb3YET OTPAaHUYECHHBIA HAOOP JIEKCUYECKUX CPEJCTB U UCTIBITHIBAIOT
onpee€HHbIe 3aTPYyAHEHUS] B UX MO0J00pe, BBHICKA3bIBAaHUS COJAEPIKAT HAPYLICHUS
JIEKCUYECKUX HOPM, KOTOPBIE MPEMSATCTBYIOT JTOCTHKEHUI0 KOMMYHUKATUBHOM LETU
BBICKA3bIBAHUS U 3aTPYIHSIOT BOCIIPUATHE TEKCTA HA CIIYX;

*  HE JEMOHCTPHUPYET pa3HOOOpa3usi rpaMMaTHYECKUX CTPYKTYp, B OTBETE
IPUCYTCTBYET OOJIBIIOE KOJIMYECTBO IPaMMATHYECKHUX OIIMOOK, YTO MPUBOIUT K
MCKaXEHUIO CMBICIIA OTIAEIBHBIX NPEII0KEHUM, HABBIKM CAMOKOHTPOJIS IIPAKTHYECKU
HE Pa3BUTHI, UCTIPABJICHHUE OMMUOOK HE OCYIIECTBIIACTCS;

*  TEMI peud 3aMeJICHHBIN, c1ab0 BIIAJCIOT MHTOHAIIMOHHBIMU MOJICIISIMU
¥ MHTOHAIMs 00YCJIOBJICHA BIMSIHUEM POJHOTO S3bIKa, B PEUM JIOMYCKaeT OOJIbIIOe
KOJIMYECTBO MaY3, YTO IPUBOIAUT K 3aTPYJIHECHHIO BOCIIPUSTHUS PEUH;

*  MOTYT ONPENEIUTh HEOOXOAMMOCTh TOW WJIM MHOW HH(POPMALUU TIPU
BBIPDAKEHUHM CBOETO MHEHHS, UM HEOOXOJUMBbI OOBSICHEHHS M MOSCHEHHS PEUYEBBIX
PEIUIMK MapTHEPA, UX OTBETHI IPOCTHI U HHOT 1A HEPELIUTEIIbHBI,

*  He Bcerja CoOJI0JAl0T BPEMEHHOW perjaMeHT Oecelpl, 4acTo JENaroT
HEOTMpPaBJIaHHbBIC TIAay3bl, YTO HAPYIIIAET PEUCBOE OOIICHUE MEX Ty TapTHEPAMU;

*  MHOI/IA HEJIOTMYHBI B CBOUX BBICKA3bIBAHMSX, JIETKO COMBAIOTCS Ha
3ay4YEHHOM TEKCTE;

*  IOYTH HECHIOCOOHBI K HHUIIMATUBHOM peyu.

2 banna — cmasumcea nOCMynRaWiUM, KOmopbsle npu omeeme:

*  00HapyXHUBalOT 3HAYUTENIbHbIE NPOOENBl B 3HAHUSIX OCHOBHOTO
IIPOTPAMMHOI0 MaTepraa;

*  HCHOJb3YIOT OTPAaHUYEHHBIA HAOOpP MPOCTHIX JIEKCUYECKUX CPEACTB U
3ay4eHHBIX KOHCTPYKIIMH, MpU 3TOM TpyOO HapyIias JIEKCUYECKHE HOPMBI, YTO
3aTpyAHSAET BOCIPUATHE TEKCTa HA CIIyX WJIM K€ JENacT 3TO BOCIPHUATHE IMPOCTO
HEBO3MOXXHBIM;

*  JEMOHCTPHUPYIOT OTPAaHUYEHHOE KOJIUYECTBO IPAMMATUYECKUX CTPYKTYD,
B OTBETE MPUCYTCTBYET OOJbIIOE KOJIUYECTBO TIPaMMATHYECKHUX OIIUOOK, YTO
IIPUBOJMUT K 3aTPYAHECHUIO IOHUMAHUS CMBICJIA BCETO TEKCTA,;

*  HaBBIKM CaMOKOHTPOJISI HE pa3BUThI, HCIpaBICHUE OMIMOOK HE
OCYILECTBIISIETCS;

*  TEMII p€YU OUYEHb MEIJICHHBIM;

*  HE BJIAJICIOT HMHTOHALMOHHBIMH MOJEISIMU, WHTOHALMS OOYyCIIOBIEHA
BIIMSTHUEM POJHOTO SI3BIKA, JUIMTEIbHBIE MAYy3bl U HAPYLIEHUE HOPM MPOU3HOLICHHUS
MPEMATCTBYIOT TOHUMAHUIO PEYH, HHOTIA CO3/1aBasi BIEYATIEHUE, YTO MOCTYIAIOIINE
CaMH{ HE MIOHUMAIOT, YTO TOBOPUT;

*  HE CIOCOOHBI BBIPAa3UTh CBOE MHEHUE HAa MHOCTPAHHOM SI3bIKE, 1aXKe Mpu
YCJIOBUU ITOSICHEHUH ¥ ITIOMOIIM CO CTOPOHBI MAPTHEPA, NX OTBETHI HE COOTBETCTBYIOT
JIEKCUKO-TPAMMATUYECKUM HOPMAaM U HE MOHATHBI APTHEDY.

*  He aJeKBATHO pearupyroT Ha PEeIUTUKUA COOECeTHNKA, HECTIOCOOHBI K pEeUH.
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Ilpunoscenue 1
K [IpOrpaMMe BCTYNUTEIbHBIX UCTIBITAHUM

IIpumep 3a0anus 1:
[IpouTuTe M IEPEBEANTE MUCHMEHHO TEKCT
1. Battery modeling

The battery models presented in literature mainly fall into the following three
main categories: the physics-based electrochemical models, the electrical equivalent
circuit models (include the integral-order and fractional-order models), and the data-
driven models establish by artificial intelligence algorithms such as the neural network
and support vector machine.

The single-particle (SP) model is the most mature simplified model for the
physics-based electrochemical models. In the SP model, a single particle is used to
represent the concentration distribution of lithium-ion in the electrode. The SP model
can be used to investigate the primary performance and the effect of solid-phase
diffusion of the electrodes. However, the accuracy of the SP model is relatively low.
Grandjean et al. established the SPMe model based on the SP model. The model
considers the influence of electrolyte on the output voltage, and proposes a partial
differential equation for liquid electrolyte material conservation and charge
conservation, which improves the simulation accuracy. They also solved the problem
of multi-parameter estimation in SPMe and conducted sensitivity analysis on these
parameters.

Doyle and Newman et al. presented the pseudo-two-dimensional (P2D) model.
The P2D model treats the anode and cathode of the cell as porous electrodes composed
of numerous spherical particles, and the spaces between particles are filled with the
electrolyte. The concentration distribution and potential distribution of the lithium-ion
in the electrolyte liquid phase and the solid phase of the electrode material particles are
described by several coupled partial differential equations (PDEs), so as to
comprehensively examine the main reaction and side reaction rates inside the cell.
Since the P2D model contains several coupled PDEs, it is necessary to simplify the
P2D model from the perspective of engineering practice. Furthermore, some coupled
battery models have been proposed to represent different features of battery. A P2D
electrochemical-thermal-capacity fade coupled model was developed in Ref. [18]
Proposed a fully coupled electro-chemo-mechanical model for thin-film battery, which
accounted for several mechanical and electrochemical factors. One of the main reasons
that the physics-based electrochemical models are difficult to apply in real-time
applications is due to a large number of unknown variables need to be identified using
global optimization methods. Inevitably, they are likely to run into over-fitting or local
optimization problems. In the absence of accurate and detailed model parameters, the
simulation results of the actual physics-based electrochemical models are often not
ideal.
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Ilpunoscenue 2
K IPOrpaMMe BCTYIMUTEIbHBIX UCTIHITAHUH

IIpumep 3a0anus 2:
[TpouTuTe M MIEpEeCKaKUTE COACPIKAHUS Ta3eTHON CTaThU HA MHOCTPAHHOM SI3BIKE.

A comprehensive review of battery modeling and state estimation approaches
for advanced battery management systems.

Yujie Wang, Jiagiang Tian, Zhendong Sun, Li Wang, Ruilong Xu, Mince Li, Zonghai
Chen *

Department of Automation, University of Science and Technology of China, Hefei,
Anhui, 230027, PR China

Introduction

Energy storage technology is one of the most critical technology to the
development of new energy electric vehicles and smart grids [1]. Benefit from the
rapid expansion of new energy electric vehicle, the lithium-ion battery is the fastest
developing one among all existed chemical and physical energy storage solutions [2].
In recent years, the frequent fire accidents of electric vehicles have pushed electric
vehicles to the subject of public opinion, and also put forward high requirements and
challenges for battery management technology [3]. As one of the key components of
electric vehicles, the lithium-ion battery management system (BMS) is crucial to the
industrialization and marketization of electric vehicles. Therefore, developing
advanced and intelligent BMSs for the lithium-ion battery packs has become a hot
research topic.

The main technical difficulties restricting the development of battery management
technology can be concluded in the following three aspects: (1) the lithium battery
system is highly nonlinear, with multi-spatial scale (such as nanometer active
materials, millimeter cell, and meter battery pack, etc.) and multi-time scale aging,
making it difficult to accurately modeling; (2) the internal states of the battery cannot
be obtained by direct measurement approach and is easily affected by environmental
temperature, noise, etc. The upsizing of power batteries reduces the representativeness
of measured values, and reduces the predictability of battery states, which makes it
hard to accurately estimate the internal states of the battery; (3) the inconsistencies of
the battery cells directly influence the efficiency of the pack, which increases the
hidden danger of the battery. Some effective safety measures on small battery systems
have little effect on electric vehicles, and the efficient and accurate control of the
battery pack is difficult. Therefore advanced BMSs should be designed to solve the
above problems [4,5].

The functional structure diagram of an advanced BMS is shown in Fig. 1. The key
features of the battery management system is shown in Fig. 2. The basic functions of
a BMS include battery data acquisition, modeling and state estimations, charge and
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discharge control, fault diagnosis and alarm, thermal management, balance control,
and communication. Battery modeling and state estimation are key functions of the
advanced BMS. Accurate modeling and state estimation can ensure reliable operation,
optimize the battery system and provide a basis for safety management [6].

In this paper, the hotspots of modeling and state estimation in battery management
are selected to discuss. The basic theory and application methods of battery system
modeling and state estimation are reviewed systematically. The most commonly used
battery models including the physics-based electrochemical models, the integral and
fractional-order equivalent circuit models, and the data-driven models are compared
and discussed. The battery states including the state-of-charge (SOC), state-of-energy
(SOE), state-of-power (SOP), state-of-function (SOF), state-of-health (SOH),
remaining useful life (RUL), remaining discharge time (RDT), state-of-balance
(SOB), and state-of-temperature (SOT) and their estimation approaches are reviewed
and discussed. Moreover, the challenges and outlooks of the research on battery
modeling and state estimation are proposed.
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