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

YTBEPKAEHO
JupexTop pu3TEeX-IMIKOJIbI
3JIeKTPOHHUKH, JOTOHMKHU U
MOJICKYJISIPHOH QU3UKH

B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: I/I36paHHBIe BOIIPOCHI TCOPUHU TBCPAOTO TCJIa
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)PIJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
Kageapa MEeKTPOHUKU

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 75 gac.
Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocraBui: I'H. lllkepauH, 0-p ¢u3.-Mat. HayK, mpodeccop

[Iporpamma obcyxneHa Ha 3aceqanuu Kadenpsl aiekrponnku 29.05.2020



AHHOTANMA

Kypc "M30paHHBIE BOIPOCH TEOPHH TBEPAOrO Tena" MpeaycMaTpUBaeT M3YyUEHHE OCHOB TEOPHUU TBEPAOIO
Tena.

3amaun Kypca:

* 3HAKOMCTBO C OCHOBHBIMH METOJaMU M MPUOIMKESHUSIMUA B TEOPHH TBEPIOTO TENA;

* U3y4YeHUE KBAHTOBOTO XapaKTepa JABUKEHUS MEKTPOHOB B CHIIbHOM MarHUTHOM TI0JI€;
* PaCCMOTPEHHE OCHOBHBIX SIBJICHUH NEpeHOCa B MOIYIPOBOJHHUKAX;

* UCCIIeJOBAaHNE MEXaHU3MOB PacCESHUSI HOCUTENEH 3apsiia B TBEPAbIX Telax.

ITo pe3ynbTaram 0CBOEHHS Kypca CTYJCHT JIOJKEH:

3HaTh:

- 0COOCHHOCTH TOBEACHUS JIEKTPOHOB B KBAHTYIOIIMX MAarHUTHBIX MOJSIX, OCHOBHBIE SIBIICHUS [IEPEHOCA BO
BHEIIHUX IOJIIX U IPU HAJIUYUU TpajueHTa TEMIepaTyphl ¢ y4ETOM HarpeBa JIEKTPOHHOIO ra3a, OCHOBHbIE
MEXAaHHU3MBI PACCESIHUS HOCUTENEN 3apsaia B TBEP/BIX TElax.

VYMeTs:

- peuiatb YpaBHCHUC H_Ipez[HHrepa B HpI/I6J'H/I)KeHI/II/I 3(1)(1)CKTI/IBHOI\/’I MacCcChI, pelIaTb KUHCTUYCCKOC YPABHCHHUC
N BBIYUCIIATH KHHCTHUYCCKHC KOl)(b(bI/ILII/IEHTLI U pas3jInMYHbIX SIBJICHUH INEPEHOCA, BBIYHUCIIATH BPEMCHA
peirakCaliu UMITYJIbCa U SHCPTHUU JJICKTPOHHOIO Ira3a JIs1 OCHOBHBIX MCXAHU3MOB PACCCAHUSA IJICKTPOHOB B
TBEPABIX TEJIAX.

Bnaners:

- OCHOBHBIMU ME€TOJaMU NOCTPOCHUS TCOPUH TBECPAOTO TEJIa, TCOPETUICCKUMU MOACIIAMU, HCIIOJIb3YCMbIMU
IIpH aHaJIn3¢C SIBIICHUM NnepeHoCa 1 MCXaHU3MOB PACCCAHUA HOCHUTENICH 3apdnaa.

OcHOBHOE COACPIKAHUC KypCa U3JIOKCHO B CICAYIOLIUX pa3aciiax:

1. O6H_H/IG MOHATHUA O ABUKCHUU DJICKTPOHOB B KPUCTAJIJIC.

2. HOBC,I[CHI/IG QJICKTPOHOB U JbIPOK BO BHCHIHUX ITOJIAX 0e3 yucTa pacCesHus.

3. KBaHTOBBIN XapaKTCp ABUIKCHUA JICKTPOHOB U JbIPOK B CUJIbBHOM MArHUTHOM I1OJIC.

. SIBneHus IMEpCHOCAa B NOJYIIPOBOAHUKAX U MCTAJJIaX. SHGKTPOHpOBO,I[HOCTL MOJIYIIPOBOJHHUKOB.
. 'albBaHOMArHUTHEIC SIBIICHUS.

. SIBneHme NEepCHOCA NMPHU HAJIMYNU I'paJUCHTA TCMIICPATYyPHhI.

. MexaHu3Mbl paccesaHuA HOCHUTECICH 3apsaa.

0 3 N L b~

. Topsiame amekTpoHbI
1. leau u 3apauun

eap AUCUMNIMHBI
* W3YyYECHHE OCHOB TEOPHH TBEPAOTO Tela.

33)13‘11/[ JAUCHUIIINHBI
¢ 3HAKOMCTBO C OCHOBHBIMH MCTOJaMHU 1 HpI/I6J'II/I)K€HI/I$IMI/I B TCOpUH TBCPAOIO TCJIA,
¢ U3YUCHHUC KBAHTOBOI'O XapaKTepa ABMIKCHUA SJICKTPOHOB B CUJIbHOM MArHUTHOM II0JIC,
¢ paCcCMOTPCHUEC OCHOBHBIX SIBIICHUM NEepeHOCA B MMOJIYIIPOBOAHUKAX
¢ UCCIICAOBAHUC MCXAHU3MOB PACCCAHUA HOCHTEJICH 3apsaa B TBEPAbIX TCJIaX.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

YK-1 CriocoGeH oCcymiecTBIsITh MOKCK, VK-1.1 AnanusupyeT 3a7auy, BbIICISAA dTallbl €€ PEIICHHUS,
KPUTHUYECKUHN aHAJIN3 ¥ CHHTE3 HH(popManuy, |AEHCTBHS 10 PEIICHHIO 3a1a4u




MIPUMEHSITh CUCTEMHBIN TOAXO ISl peLIeHUs
OCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCIIEPUMEHTHI (B N30paHHOM
MPEeIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.1  Bnageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,

3aKOHaMHM M TEOPUSIMH COBPEMEHHOMN (pHU3HKH

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU IS
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JaCTIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbsrare oCBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaTh:

- 0COOEHHOCTH IMOBCACHUA JJICKTPOHOB B KBAHTYIOIIMX MAIrHUTHBIX IIOJISIX, OCHOBHBIC SIBJICHUA
nepeHoca BO BHCHIHUX IIOJIIX W TIPpU HAJIWYUKW TpPaauCHTA TEMIICpATypbl C YUYCTOM HarpcBa
3JICKTPOHHOI'O I'a3a, OCHOBHBIC MEXAaHU3MBbI paCCCAHUA HOCHUTEIEH 3apdaaa B TBEPAbIX TEJIaX.

YMETb:

- pemarb ypaBHenue lllpeaunrepa B npuOnmmkeHUN >PQPEKTHBHON MACCHI, pelllaTh KUHETHUECKOE
YpaBHCHHE W BBIYHCIATH KHHETHYECKHE KOI(DOUIIMEHTH Uil pa3IuuHBIX SBICHHH MepeHoca,
BBIYHCIISITH BPEMEHA PEJIaKCallii UMITYJIbCa U SHEPTUH DJIEKTPOHHOI'O Ta3a JUlsi OCHOBHBIX MEXaHU3MOB

paccesaHuA DJICKTPOHOB B TBEPAbIX TCJIAX.

BJIAJIETh:

- OCHOBHBIMHM MCTOAAMU TIIOCTPOCHUA TCOpPUHU TBEPAOIO TCJa,

TCOPCTUUYCCKUMU MOIACIIAMU,

UCIOJIb3YEMBIMU IIPY AaHAJIU3E SIBJICHUM IIEpeHOCa U MEXaHU3MOB paccesiHUs HocuTene 3apsaaa.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 DJEeKTPOHBI B KPUCTAILIE 4 4 10
2 DNEKTPOHBI U JBIPKU BO BHEIIHUX MOJSIX 4 4 10
KBaHTOBBII XapaKTe BYDKEHHS
3 paitep A 4 4 10
3JIEKTPOHOB
SBn
4 €HHs TIepeHoca B TOMYNPOBOIHUKAX 4 4 10
U MeTaJlIax
5 ['anpBaHOMAarHUTHBIE SBICHUS 4 4 10
6 SIBneHue nepeHoca B MOIyIPOBOTHUKAX 4 4 10
7 MexaHn3MBI pacCesTHUS 4 4 9
8 Topsturie anexTpoHsbI 2 2 6
Nroro gacos 30 30 75
[loaroroska k sK3amMeHy 0 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3au.en.

4.2.

ConeprxaHue UCIUIUIAHBI (MOAYIIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 8 (Becennuit)

1. DnexTpoHbI B KpUCTAIIJIE




OO1mye MOHATHUS O IBMKCHUH JIEKTPOHOB B KpUCTAILIE.

2. DNeKTPOHBI U IBIPKH BO BHEUTHUX MOJISAX

[ToBeneHme AMEKTPOHOB U IBIPOK BO BHELTHUX MOJISIX 0€3 y4yeTa paccesHHs.

3. KBaHTOBBII XapakTep ABHKEHUS ANEKTPOHOB

KBaHTOBBII XapakTep ABUKEHUSI JIEKTPOHOB U ABIPOK B CUJIbHOM MAarHUTHOM IIOJI€.

4. SIBnenust nepeHoca B I10JYNPOBOJHUKAX U MeTajllax

SBiieHus nepeHoca B NOJIYIPOBOAHUKAX U METAILIAX. DIEKTPOIPOBOAHOCTbD I1OJYTIPOBOIHUKOB.
5. T'anbBaHOMAarHUTHBIE SIBJICHUS

CoBOKYITHOCTh 3((EKTOB, CBA3AHHBIX C BO3JICHCTBHEM MAarHUTHOTO NOJIS Ha 3JIEKTPUYECKHE
CBOWCTBA MPOBOIHUKOB (METAJIOB M MOTYITPOBOJHUKOB), IO KOTOPBIM TEUYET NEKTPUUECKUI TOK.

6. SIBneHne nepeHoca B MOJTYPOBOJHUKAX

SIBiieHUe nepeHoca Npu HAJMYUU TPaTUeHTa TEMIIEPATYPHI.
7. MexaHu3MBbI paccesHus

MexaHHU3MBI paccestHUsI HOCUTEJIEH 3apsija.

8. T'opstune 31eKTpOHBI

IlonBu>xHBIE HOCUTENM 3apsiia B IOJIYIPOBOAHMKE WIM METalle, S3HEPIeTHUUECKOE pacIpelesieHue
KOTOPBIX CMEILIECHO OTHOCHTEIHHO PaBHOBECHOTO TNPH JaHHOW TEMIEpaType B CTOPOHY OOJNBIINX
SHEPIuil.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIEeHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTUTOpHs, OCHAIICHHAS MyJIbTUMEANA IPOEKTOPOM, IKPAHOM U MUKPO(POHOM.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Aucensm A. U. BBenenue B TeOpHIO MoOynpoBOAHUKOB. - M.: Hayka : I'n. pen. @/m, 1978.
2. bonu-bpyesuu B. JI., Kanamnukos C. I'. ®uznka nonynpoBogaaukoB. - M.: Hayka : I'n. pen. @/wm,
1977.
3. Kurrens Y. Beenenue B ¢pusuky tBepmoro tena. - M.: Hayxka : 1. pex. @/m, 1978.
4. HaseinoB A. C. Teopus TBepmoro tena. - M.: Hayka : 1. pen. @/m, 1976.

JomnonHutensHas auTeparypa

1. HununbkoBckuit M. M. 30HHast cTpyKTypa MOIynpoBOIHUKOB. - M.: Hayka : ['1. pex. @/m, 1978
2. XappucoHn VY. Teopus tBepaoro tena. - M.: Mup, 1972

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://www.elsevier.com



2. http://www.elibrary.ru
3. http://www.books.google.ru

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AMMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

MYJIETUMEIUUHBIE TEXHOJIOTHHU, BKJIIOUAs IEMOHCTPALIUIO TPE3CHTALIUIA.
9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

1) mocemieHne Bcex JIEKUUNH U CEMUHAPOB, MIPEIYyCMOTPEHHBIX YU€OHBIM IUIAHOM; BEJCHUE KOHCIICKTOB
3aHATHUH; AKTUBHOE Y4acCTHE B 00CYXICHUH JIEKIIH U CEMUHAPOB;

2) BayKHO AOOWTHCS MOHMMAHUS MU3y4aeMOro Marepuana, a He MeXaHHYeCKoro ero 3anomuHanus. [lpu
3aTPYIHEHUU W3Y4YEeHUS OTAEIBbHBIX TEM, BOIPOCOB, ClexyeT oOpamarbcsi 3a KOHCYNbTallMeH K
MPENOAABATENIO Ha JIGKIIMH W K JOKJIAJYUKY Ha CEMUHAape.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
Kageapa MEeKTPOHUKU

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: I''H. llkepaun, a-p dus.-mar. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCymiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

[MK-1 CriocoGeH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

I1IK-1.1 Bnameer  yHmameHTambHBIMH
3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

I[IK-1.4 VYmeer cTpOoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare nzyuenus aucuuiuinHbl «M30paHHbie BOIPOCH! TEOPHH TBEPIOTO TeNay 00yHaIOIIUICS JOJKEH:

3HATb:

- 0COOCHHOCTU HNOBCACHUS JJICKTPOHOB B KBAHTYKOIIHWX MAIHUTHBIX IIOJAX, OCHOBHBIC SBJICHHUA

[IEpeHoca BO BHELIHMX IOMAX M INPU HAWIMYMM T[PaJUeHTa TeMIepaTypbl

C YYeTroM Harpena

QJICKTPOHHOTI'O Ira3da, OCHOBHBIC MCXAaHU3MBbI paCCCAHUA HOCHUTEICH 3apsaa B TBCPAbIX TCJIaX.

yMeTh:

- pewars ypaBHenue lllpeaunrepa B npuOmmkeHHH >PQGEKTUBHON MAaCChl, pellaTh KUHETHYECKOE
YpaBHEHHE U BBIYHCIATH KHHETHYECKHE KOI(DOUIMEHTH Ui pasiuuHBIX SIBICHUH IepeHoca,
BBIYHCIIATE BpEMEHA PENAKCALlMU UMITYJIbCa M SHEPTHH JIEKTPOHHOTO ra3a JJi OCHOBHBIX MEXaHU3MOB

paccesiHUs AJIEKTPOHOB B TBEPABIX TEJIaX.

BJIAA€Th:

- OCHOBHBIMH METOJaMU IIOCTPOCHUSA TCOPUHU TBEPAOIO TEJIa,

TCOPCTUUCCKUMHU MOICIISIMU,

HUCIIOJIb3YCMbIMU IIPU aHAJIN3C SIBIICHUM NepeHoCa U MCXaHU3MOB PACCCAHUA HOCHTEICH 3apsaa.

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

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromUMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsATHs 110 TEME MIPOIION JICKINUH UIM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. IlepeyeHb THNOBBIX (IIPMMeEPHBIX) BONPOCOB M TeM /1J1sl IPOBeAeHHs POME:KYTOUHOH aTTecTaluu

o0yuarumuxcst

Bormpocst aiist moaroroBku k nudd.3aueTy:

I'anbBaHOMArHUTHEIC SIBJICHUS.

AN i

rOpHLII/Ie QJICKTPOHBI

Kpurepuu onieHuBanus
10 6amnos — (IIPEBOCXO/JHO):

O6H_II/IC HNOHATUA O ABUKCHUU JJICKTPOHOB B KPUCTAJLIC.

HOBGI[GHI/IC OJICKTPOHOB U JBIPOK BO BHCHIHHUX ITOJIAX 0e3 yucTa pacCCAaHUs.

KBanToBbIiit XapaKTCP ABUIKCHUS SJICKTPOHOB U ABIPOK B CUJIbHOM MAarHUTHOM IIOJIC.

SIBneHms NnEepCHOCA B MMOJYIIPOBOAHUKAX U MCTAJLJIAX. BJ'IGKTpOHPOBOILHOCTB IMMOJIYITPOBOJAHHUKOB.

SIBneHue OepCHOCA IPpHU HAJIMIUU I'paAUCHTA TCMIICPATYyPhI.
MexaHU3MBI paccesaHuna HOCHUTENCH 3apsdnaa.

° CUCTCMATHU3UPOBAHHBIC, I"J'IY6OKI/IC " IOJHBIC 3HAHUA 10 BCEM pasaciiaM y‘-Ie6HOI>i mporpamMmmslI, a
TAKXXE 10 OCHOBHBIM BOIIPOCAaM, BBIXOAAIINM 3a €€ MPEACIIbI;

® TOYHOC MCIIOJIBb30BaHUC HaquOﬁ TCPMHHOJIOT N (B TOM 4YHCJIE Ha HWHOCTPAaHHOM }ISI)IKC),
CTUJIIMCTUYCCKU I'PAMOTHOC, JIOTUYCCKHU IMMPABUIIBHOC U3JIOKCHUC OTBCTA Ha BOIIPOCHI;




*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWUCIUILTUHBI, yMEHHE ero 3(pQPEeKTHBHO
HCIOJIB30BaTh B MIOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;

. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CJIOKHBIE HpoOIeMbl B
HECTaHJAPTHOW CUTYyalUu;

*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW M JOTMOJHHUTENBHON IUTEparypbl, PEKOMEHJIOBAaHHOMN
y4eOHOI mpoTrpaMMOi TUCITUTUINHEI;

* yYMEHHE OPHEHTHPOBATHCSA B TEOPHSX, KOHLEHMIUAX U HANPABICHUAX MO N3y4aeMON NHCLHUIUIMHE U
JlaBaTh UM KPUTUUYECKYIO OLICHKY, UCIIOJIb30BaTh HAYUHbIE JOCTHXKEHUSI JPYTUX JUCLUIUINH;

*  TBOpYECKas CaMOCTOSTENbHAs paboTa Ha MPAKTUYECKUX, JTa0OPATOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUH YPOBEHB KYJIBTYPbl HCIIOTHEHHS 3aJaHHMH.

9 6amnoB — (OTJIMYHO):

* CcHCTEMaTU3UPOBAHHbBIEC, ITTyOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;

. TOYHOE HCIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCJIE Ha HHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BJIAJICHUE MHCTPYMEHTapueM y4eOHOW NUCLUIUIMHBI, yMEHHE ero 3(QQEKTUBHO HCIIOIL30BaTh B
MOCTAHOBKE M PEIICHUH HAyYHBIX M MPO(ECCHOHANBHBIX 3a1a4;

*  CHOCOOHOCTH CAMOCTOSATEIBHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIApTHOM
CUTyallud B paMKax Y4eOHOW MporpamMmbl, IIOJIHOE YCBOCHHE OCHOBHOW U JIOMNOJHU "TEIbHOU
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHOW POTrpaMMO TUCIIUITITHBEI;

*  yMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JTUCIUIUIMHE U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

*  caMOCTOsTENbHass padoTa Ha MPAaKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYpBl HCIIOJTHEHHS 3aJaHuUil.

8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTHU3UPOBAaHHbIC, NNIyOOKHE M IOJIHBIC 3HAHUS 10 BCEM IMOCTABJIEHHBIM BOIPOCaM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJNb30BAaHHME HAYYHOM TEPMHUHOJOTHH, CTHJIMCTHYECKHM TI'PaMOTHOE, JIOTMYECKH MpPaBHIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAaHHbIE BBIBOJIBI;

* BIAJICHUE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUU HAyYHBIX U
poQecCHOHAIBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIlaTh CIIOXKHBIE HMPOOJIeMbI B paMKax
y4eOHON MpOrpaMMel;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJIBHOW JUTEPaTyphl, PEKOMEHIOBAHHON y4eOHON NpOrpaMMoit
JUCLUIUIMHBL,

*  YMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOH
JUCLMIUIMHE W JaBaTh UM KPUTHYECKYIO OLIEHKY C IO3ULUI rocydapCTBEHHOH wuieoioruu (1o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIA);

* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHUECKOE
ydJacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annos — (OYEHb XOPOILLO):

* CHUCTEMaTHU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHMUS 110 BCEM pa3zieiaM yueOHOM MporpaMmel;

* HCII0JIb30BAaHUE HAyYHOU TEPMUHOJIOIMH (B TOM YMCJIE HA HHOCTPAHHOM SI3bIKE), IUHIBUCTUYECKU U
JIOTUYECKH MTPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCHI, YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOBL;

* BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCLMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNU HAyYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTIOJIHUTEJILHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCLUUTUTHHBL,

*  yYMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMUAX M HANpPaBICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  camocTosTenbHas padoTa Ha MPAKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYIMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPbl HCIIOJTHEHUS 3adaHUH.

6 6aoB — (XOPOILO):

* JIOCTaTOYHO IOJHbIE U CUCTEMAaTU3UPOBaHHBIC 3HAHUSI B 00beMe yueOHOH porpaMmbl;

*  HCIOJIb30BaHHE HEOOXOAMMOHN HAayYHOW TEPMHUHOJIOIHWH, CTHIMCTUYECKH TI'PAaMOTHOE, JOTUYECKH
MPaBUWIILHOE M3JI0KEHUE OTBETA Ha BONIPOCHI, YMEHHUE JieNlaTh 000CHOBaHHBIE BHIBOIBI;

*  BIQJCHUE WHCTPYMEHTapueM Yy4eOHOH IMCLMWIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCUOHAIBHBIX 33Ja4; CIOCOOHOCTh CaMOCTOSTEIbHO IPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH MporpaMMel;



* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMECHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTLTHHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUAX MO H3ydaeMOi
JUCUMIUIMHE W JaBaTh MM CPaBHHUTEJIbHYIO OLICHKY; AaKTHBHAas CaMOCTOsTElIbHas pabora Ha
MPaKTHYECKUX, J1a0OPAaTOPHBIX 3aHATUAX, IMEPUOAMYECKOE YYaCTHE B TPYHIOBBIX OOCYKACHUSX,
BBICOKHUH YPOBEHB KYJIBTYPbI HCIIOTHEHUS 3aJaHUN.

5 6amnoB — (IIOYTHU XOPOILO):
* JIOCTaTOYHBIC 3HAHHA B 00beMe Y4EOHOH MPOTrpaMMBL;

° HUCIIOJIB30BaHHEC Hay‘IHOI\/’I TCPMUHOJIOTUH, CTUWIUCTUUYCCKU TI'PaMOTHOC, JIOTUYCCKH IIPABUIIBHOC
H3JIOKCHUC OTBETA Ha BOIIPOCHI, YMCHUC 1€J1aTh BbIBOADI,

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJIb30BaTh B PEIICHUU
y4eOHBIX U TPOEeCCHOHAIBHBIX 33/1a4;

* CHOCOOHOCTh CAMOCTOSTCIIHLHO IMPUMCHATH TUIIOBLIC PCHICHHUA B paMKax yqe6H0171 nporpamMmmai;
®* YCBOCHHUC OCHOBHOH JINTCPATypBhl, pCKOMeHI[OBaHHOﬁ y‘le6H0ﬁ HpOl”paMMOfI JUCIHUITIIINHBI,

° YMCHHUC OPpHUCHTHUPOBATLCA B 0a30BBIX TCOpUAX, KOHLCIIIUAX W HAIPABJICHHUAX I10 I/IBY‘IaeMOﬁ
AUCHUIUIMHE U JaBaTb UM CPABHUTECJIIbHYIO OLICHKY;,

*  camocTosTenbHas padoTa Ha MPAKTUUECKUX, Ja0OPAaTOPHBIX 3aHATHAX, y4acTHE B TPYIMIIOBBIX
00CYXIIEHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3aaHUH.

4 6amna — (YOBJIETBOPUTEJIBHO), 3AYTEHO:

* JIOCTaTO4YHBIN 00BEM 3HAHUU B paMKax 00pa30BaTeIbHOIO CTAHAAPTA;

* YCBOCHHME OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  HCHOJNB30BAHME HAYYHOW TEPMHUHOJIOTHH, CTHIMCTHYECKOE M JIOTMYECKOE M3JIOKEHHE OTBETa Ha
BOIIPOCHI, YMEHHE JIeTIaTh BHIBOABI O€3 CYIIECTBEHHBIX OIINOOK;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

* YMEHHE 0] pyKOBOACTBOM IpENoJaBaTelis peuarb CTaHJapTHbIE (TUIIOBBIE) 3aa4H;

*  yYMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM OLICHKY;

. paboTa mOA PYKOBOJACTBOM IIPENOAABaTelsl HAa IPAKTUYECKHUX, JaOOpaTOPHBIX 3aHATHAX,
JOITyCTUMBIA YPOBEHB KYJIBTYPbI HCTIOIHEHHS 3aJaHHH.

3 6amra — (HEYIOBJIETBOPUTEJIBHO), HE3AYTEHO:

* HEJO0CTAaTOYHO MOJHBIA 00BEM 3HAHUH B paMKax 00pa30BaTeILHOTO CTaHIAPTa;

* 3HaHWE YaCTH OCHOBHOW JIUTEPaTyphl, PCKOMEHIOBAHHOW y4eOHOM MPOTrpaMMOi JUCIIUILTAHEL,

*  HCHOJb30BAHWE HAyYHOU TEPMUHOJOTHHU, HU3JIOXKEHUE OTBETA HA BOMNPOCHl C CYUICCTBEHHBIMU
JIMHTBUCTHYECKUMHM M JIOTHYECKUMH OLITHOKAMH;

. cnaboe BIIAJICHUE WHCTPYMEHTapueM YYeOHOW IUCIUIUTMHBI, HEKOMIIETEHTHOCTh B PEIICHUH
CTaHAAPTHBIX (TUITOBBIX) 3a/1a4;

*  HEYMCHHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHIEMUMUSAX W HAMpPaBICHUSAX H3ydaeMoOul
JUCIUTIINHEL,

* TACCHBHOCTh HA MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhlI UCTIOTHEHUS
3aIaHUH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

* (hparMeHTapHBIC 3HAHUS B paMKax 00pa30BaTEIbHOTO CTaH/IaPTa;

. 3HAHWS OTAEIBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHJIOBAaHHBIX YUEOHOW MPOrpaMMOin
JUCIUTIINHEL,

. HEYMEHHE HCIIONb30BATh HAYYHYH0 TEPMHUHOJIOTHIO JUCIMILIMHBI, HAlMYME B OTBETE TIPyObIX
CTHJIMCTHYCCKUX U JJOTMYECKUX OIIUOOK;

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KHHA YPOBEHb KYJIBTYPHl UCIIOTHEHUS
3aJIaHUM.

1 6amt — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBHE 3HAHMH M KOMIIETCHLIMI B paMKax 00pa30BaTeIbHOIO CTaHAapTa UM OTKa3 OT OTBETA.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

ITpu nposenennn uddepenupoBaHHOro 3adera olydaromiemycs npenocrasisercss 30 MHUHYT Ha
noAroroBky. Onpoc o0yyaromerocs mo OWIETy He JOJKEH MPEBBILIATh JIBYX aCTPOHOMHUYECKHUX YacoOB
B YCTHOW W (MJIM) TUCBMEHHOMU (hopMme.



