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AHHOTANMA

Paznen teopermueckod ¢msukm "Ouzuka TBEpAOro Tena"' MPU3BaH O3HAKOMHUTH CTYJCHTOB C OCHOBaMH
TEOpUHU TBEPIOrO Tejla - 30HHOH TeopHel TBEpABIX TeN, AMHAMHUKON KPHUCTAIIIMYECKOW PELIeTKH, TeopHuen
[IPOBOJUMOCTH, MAarHUTHbIMH CBOMCTBaMHU TBEpAbIX TeJ, IOJIYIPOBOJHUKAMHU, CBEPXTEKYyYECTbIO U
CBEPXIPOBOANMOCTBIO, & TAKXKE C TEOPHEH YIPYTOCTH M IUIa3MEHHBIM COCTOSTHHEM BelecTBa. Kypc npussan
co3aaTh IIyOOKOE MpEACTaBICHUE CBOMCTB TBEPIOro Teja, 3HAYMTENBHO PACIIUPUTHh U JONOIHUTH 3HAHHS
COOTBETCTBYIOLINX Pa3JelioB, M3yYyaeMbIX B Kypce oO0Ied (QHU3MKH, OCBETHTH COBPEMEHHBIE IOCTHXKECHUS
COOTBETCTBYIOIINX oOnacTell pU3nKu ¥ MpUMEHEHHE UX Ha IPaKTHKE.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

OcBoeHue cTyaeHTaMH (yHAAMEHTaJbHBIX 3HaHMH B oOmacTh  (QU3UKK  TBEPIOrO  Tena,
3NIEKTPOAMHAMHKH CIUIOIIHBIX Cpell, N3yuyeHHe CrIocO00B IMOCTAHOBKY M PELICHHUS 33/1a4, CBA3AHHBIX C
B3aMMOJCICTBUEM HOCHUTEJIEH TOKA B TBEPABIX TEJIaX PA3JIMUYHON PasMEPHOCTH U UX MPAKTHYECKOIO
NPUMEHEHMS IS TOITYIIPOBOAHUKOBBIX HAHOCTPYKTYP.

33]13‘[1/[ JAUCHUIIINHBI

dopmupoBanue 0a30BBIX 3HAaHWK B oONacTH (QU3UKK TBEPJOrO Tela Kak JUCIUILIHHEI,
HHTETpUpYIOLIeH 001e(U3NIEeCKyI0 U 00IIETEOPETUYECKYIO MOATOTOBKY (PU3HKOB M 00ECTIEUNBaIOLICH
TEXHOJIOTUYECKNE OCHOBBI COBPEMEHHBIX MHHOBAIIMOHHBIX c(hep AeaTeIbHOCTH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BRI 3Tallbl €€ PelIeHus,

YK-1 CriocobGeH oCcymiecTBIsITh MOKCK, .
JEUCTBHS N0 PEIICHHIO 3aa4n

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITIH,
MIPUMEHSITh CUCTEMHBIN TOAXO ISl peLIeHUs
IOCTaBJIICHHBIX 3a7a4

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO JJIsl PEIeHHUs TTOCTaBICHHON
3a1auu

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Criocoben npuMeHSTh HAMEYATD MyTH €¢ PEIEHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpOuUTh MareMaTHYecKue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
OIIK-2 Crioco6GeH MCIob30BaTh COBPEMEHHBIE |BBIYUCIMTEILHYIO TEXHUKY M CEpBHMCHI ceTH MHrepHeT B
nH()OPMAIIMOHHBIC TEXHOJIIOTUU U obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

NPOTrpaMMHbIE CPEACTBA IIPU PELICHNUH 3a7a4 OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
po(eCCUOHANBHOM IEATENBHOCTH, COOMIONAs  |MaTeMAaTHYECKUE METOABl W TMPUKIAIHOE [POrPAMMHOE
TpeOoBaHus MHYOPMALIMOHHOW GE30IIaCHOCTH  [obecrieyeHre Uil pelIeHHs  Hay4HbIX  3a4ad B
npodeccuoHaIbHON 0bnacTu

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H
MHTEJJIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHHYECKOI
00pabOTKy HayYHO-TEXHUYECKOHN U (M) u (wiM) TexHoJOrHmYeckod wuHpopMauud B OOJACTH
TEXHOJIOTUYECKON MH(POPMAIMHK AJIs pelieHnsT  |po¢eCCHOHATBHON AEATEIbHOCTH

(byHIaMEHTaIBHBIX M IPHKIAHBIX 3a/a4 OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H

KOMITBIOTEPHBIMU CETSMU C LIEIBIO MONyUeHsI, XpaHSHUS U
00pabOTKM Hay4yHOUW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

OIIK-5 Cnocob6en yuactBoBarb B ipoBeieHun  |OIIK-5.1 CrnocoOeH pemiaTh TOCTaBICHHBIE 3a/1a4d B
(yHIaMEHTANbHBIX U MPUKIATHBIX o0nacTu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
HCCIIeJOBAaHUN M pa3pabOTOK, CAMOCTOATENIFHO |MCCIEJOBAaHUN U pa3paboTOK

OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,




MalCMaln4CLRMT MC1U/Abl nLuJIC|UBaHnnmn, 1
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
M3MEPUTENBHO-aHAIUTHYECKON 1
TEXHOJIOTUYECKOM annaparype

OIIK-5.2 OO6OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

I1IK-1.1 Bnameer  gyHIaMeHTanbHBIMH  TIOHSTHIMH,
3aKOHAMU U TEOPHUSIMHU COBPEMEHHOU (DU3UKH

I1K-1 CnocobeH mianupoBaTh U IPOBOJMTH I1K-1.2 Mmeer nrybokoe 3HaHME U IOHMMaHHE O0a30BBIX
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI MaTCMaTuiCCKUX TUCHUIIIINH

IpEAMETHOM 00nacTn) u (nam) Teoperndeckue  (I1K-1.3 Buageer KyabTypoil OCTAHOBKH HAYYHOW 3a/[a4u 1
(aHaJIMTHYECKHE U IMUTALUOHHBIC) MOZIEIMPOBAHUS €CTECTBEHHOHAYUHBIX 00BEKTOB M CUCTEM
HCCIICAOBAHNA IMK-1.4 VYmeerT CTpOWTh MaTeMaTHYCCKUE MOJACTH JUIs

onmucaHusA MW HCCIICAOBaHHA IIPOLECCOB U SIBJICHUN B
COOTBCTCTBYIOIIUX HAYYHBIX o0macTax

[IK-2 Criocoben ananu3uposath nmonydeHubie B [[IK-2.2  YMmeer  HaxoJuTh  KIIOYEBBIE  MapaMeTphl,

XOJIE HAYYHO-UCCIICIOBATEILCKON paOOThI OTIPENCNSIONINEG U3y4aeMoe SBJICHHE, W MPOU3BOIUTH
JIAHHBIC U JIeJIaTh HAyYHbIC BBHIBOJIBI YHCJICHHBIC OIIEHKH T10 MOPSIKY BETUIHHBI
(3aKITrOYCHMS )

[IK-3.1 3naer npuHOMIIBI PabOTHI M JHara3oHbl pabounx
[1K-3 CnocoGeH BbIOMpATh U MPUMEHSATH [apaMeTpoB MCIOIb3YEMOT0 HAyYHOTO 000pyI0BaHUS

nozxozisiniee 000pynOBaHue, HHCTPyMEHTBI M [[IK-3.2 3Haer o0nacTé ¥ KPUTEPHH IIPUMEHHMOCTH
METOABI HCCIIENOBAaHUN U PeLICHN 3a1a4 B HUCIIOJIb3YyCeMbIX TCOPETHYCCKHMX MOAXOJOB UM  yYMCHHE
n30paHHO IpeIMETHOH o0macTu OLICHUBATh TOYHOCTh MNPHUONMKCHHBIX  aHATUTUYECKHX
METOAO0B BBIYUCIICHUMN

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX

ITK-4 CriocoOeH KPUTHYECKH OICHUBATh JUISI COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu
MPUMEHUMOCTD UCITOJIb3YEMBIX METOIUK H [IK-4.2 3HaeT UCTOYHUKU IIPOMCXOXKAECHUS M yMEET
MCTOZIOB MIPOU3BOJUTH  OLEHKY TOTPEIIHOCTH  M3MEPEHHH U

JIOCTOBEPHOCTH 3KCIIEPUMEHTAJIbHBIX PE3ysIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILIHHE (MOIYJII0)

B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HaTh:

MECTO U POJIb 00X BOMPOCOB HAYKH B HAYYHBIX UCCIICTOBAHUSX;

COBpPEMEHHEIE MPOOIeMbl (DU3UKHU, XUMUHU, MATEMATHUKH;

TeopeTHUeCKre MojieT QyHIaMeHTaIbHBIX MTPOIECCOB U SIBIICHUH B (DU3HKE U €€ PUIOKEHUSIX;
NPUHLUIBI CHMMETPHUH U 3aKOHBI COXPAaHEHHUS;

HOBEHIINE OTKPBITUS €CTECTBO3HAHUS;

0 B3aUMOCBS3sIX U (YHJAMEHTAIHPHOM €IMHCTBE €CTECTBEHHBIX HayK.

N I A

YMETB:
[l 3¢ ¢eKTUBHO UCTIONB30BaTh HA MPAKTHKE TEOPETHYECKNE KOMIOHEHTHI HAYKH: TIOHATHS, CYXKICHHS,
YMO3aKJIIOUY€HNs, 3aKOHBI;
[J mpexncraBuTh NaHOPaMy YHHUBEPCAJIbHBIX METOAOB U 3aKOHOB COBPEMEHHOI'O €CTE€CTBO3HAHUS;
[J paboTarh Ha COBPEMEHHOM BBIYHCIUTEILHOM 000PYIOBaHUH;
[l abcTparupoBaThCsi OT HECYIIECTBEHHBIX BIMSHUM MPU MOJCIUPOBAHUM PEATBHBIX (PU3MIECKUX
CUTyaluH.
BIIAJICTh:
[J TUIaHUPOBAaHUEM, IOCTAHOBKOW U 00pabOTKOI pe3ynbTaToB pacuéToB;
[l Hay4YHON KapTHMHON MUDA;
[l MareMaTHYeCcKUM MOJIEIMPOBAHHEM (PU3NUECKHX 3a1ad.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.




Tema (pa3nen) TUCIUTUTMHBI

Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora

BingHne  monelt Ha  MEX30HHOE

| MOTIOMIEHKE. BnusHue KyJloOHOBCKOIO | 1 )
B3aMMOJICHCTBHS Ha MEX30HHBIC
[IEPEXOIBL.

) Bosnbr-amnepnas XapaKTepUCTHUKA | 1 )
KOHTaKTOB. Beimpsimiienue Toka.

3 Kunernueckue sBneHuss B MeTaiax M 1 1 )
IIPOBOJHUKAX.

4 Kunernueckoe ypaBHeHHe. 1 1 2

5 KoHrakTHbIE siBIIEHUS. 1 1 2

6 Onruueckoe HOIJIOLIEHHE | 1 )
MOJTYTIPOBOJHHUKOB.

7 [lepexon MeTanI-IUAIEKTPHUK. 1 1 2

8 [TorynpoBOTHUKOBBIE TETEPOCTPYKTYPBHI. 1 1 2

9 ConHeuyHas SHEPreTHKa. 1 1 2

10 DNEeKTPOHHO-IBIPOYHAS JKUJIKOCTb. ) 5 4
Teopus 1.

1 ONEeKTPOHHO-bIPOYHAs AKUIKOCTb. ) ) 4
Teopus 2.

12 ONEeKTPOHHO-IBIPOYHAS JKUJIKOCTb. ) 5 4
OKCIEpUMEHTAJIbHBIE PE3YJIbTaThI.

Nroro yacos 15 15 30

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.em.

4.2.

Coneprxanne TUCIUIUIMHBI (MOl ), CTPYKTYPUPOBAHHOE MO TeMaM (pa3ieram)

Cemecrtp: 6 (Becennuit)

1. Biugnue moneit Ha MEX30HHOE TMOMIOIIEHHE. BIMsSHUE KyJIOHOBCKOTO B3aMMOIEHCTBHUS Ha

MCXK30HHBIC ICPCXOABI.

[lepexons! B kBaHTYyIOLIEM MarHuTHOM Tojie. Dddexr Opanna-Kengpima. (Ilepexoas! B ckpenieHHOM

MAarumuTHOM U JJICKTPHUYICCKOM HOH}IX).

HermpepbiBHBIN  clIEKTp. ODKCHUTOHBI.
KOMILJICKCHI).

(Tpuonsl,

OMPKCUTOHEI,

MHOI'O4aCTU4YHBIC J3KCUTOHHBIC

2. BOJ'IBT—aMHepHaH XapaKTCPUCTUKA KOHTAKTOB. BBIHpSIMJICHI/Ie TOKa.

OO0béMHBII 3apsn. McTomennsii u oborameHnsii ciiou. (3akoH MoTTa).

p-n nepexoasl. 3apsaanas Emkocts. Konrakt ortku. [IpoxoskaeHne Toka yepes 3amopHblid CIOH.

3. Kunetuueckue SBJICHUS B METaiax 1 MMPOBOJHUKAX.

DNEeKTPONPOBOIHOCTh. DIEKTPOHHAST TEIUIONPOBOMHOCTh. 3akoH Bunemana-Opanrna. (PoHoHHAs
TeronpoBoaHoCcTh. Koadduuuent I'pronaiizena). CoorHomenne OHcarepa. (Tepmosnekrpuueckue
addextsl). DPpdexr Xomna. (TepmomarautHbie 3QdeEKTh).

4. Kunetnueckoe ypaBHEHHE.




Jmuaa cBoOogHoro mpobera. Murerpan cronkHoBenuid. (TouHoe pelieHHe ITUHEApU30BAHHOTO
ypaBHeHUs boibimana B o0miem ciyyae. Bpemst penakcanuu uis pa3inyHbIX THIIOB PACCESHHUS).

5. KoHTaKTHEIE SIBIIEHUS.

[lorenumnansusie Oapwepbl. (CooTHOomeHne OiHIITEHHA). YcioBue paBHOBecusa. Pabora BbIxofa.
(®opmyna Puyapncona-Jlpuimena. TUITBI KOHTAKTOB MOMYITPOBOIHUKOB).

6. OnTuyecKkoe MOTIOIIEHHE MOTYyIPOBOTHUKOB.

Pa3pemniennble 1 3ampenieHHble nepexonsl. (Mex3oHHbIe HempsMble Iepexoabl. BHyTpuzoHHOE
MOMIOLICHNUE B JISTHPOBAHHBIX MOJIYIPOBOIAHUKAX).

7. Ilepexoa MeTaLI-TUANEKTPUK.

Kputepuit Morra. [lepexon MeTana-IudIeKTpUK B JIETUPOBAHHBIX —MONyNpoBoaHMKaX. (DazoBas
JyarpaMMa; Iu3JIeKTpUUECKUH ra3 3KCUTOHOB — METaJNIN4ecKasl 3JIEKTPOHHO-IbIpOYHasl I11a3Ma).

8. [1omynpoBOIHUKOBBIE TE€TEPOCTPYKTYPBI.
KsanroBbie simbl. (KBanToBbIe HUTH. KBaHTOBBIE TOUKH). CBEpPXPELICTKH.
9. ConHeyHasi SHEpreTrKa.

DKOHOMHYECKHE NMPUYMHBI Pa3BUTHSA CONHEUHOW sHepreThku. ConHedHas moctosHHas. (CrocoOb
WCIIONB30BaHUsl colHeuHOoW 3Hepruu). DotoBonmbramdeckuii 3¢ ¢ekt. (Tumbl U XapakTepUCTHKU
(OTONIPHEMHHUKOB).

10. DneKTpoHHO-ABIpOYHAs KUAKOCTb. Teopus 1.

BrusiHrie 30HHOW CTPYKTYpPBI Ha CTAOMIBHOCTH DIIEKTPOHHO-IBIPOYHON KHUIKOCTH. [IpubnmkeHus
Xabbapna u Hosbsepa-Ilaitnca. (CamocornacoBaHHble cXeMbl. MHTEpHONSUUOHHBIE (OPMYIIBI).
dazosas guarpamma. (IlonsspHbie MOIYTPOBOTHUKH).

11. DneKTpOHHO-ABIPOYHAS KUAKOCTD. Teopus 2.

CUIIbHO aHU30TPOIHBIC IOJYNPOBOAHMKMA. TOYHO pemaeMas MoOJeldb. ODHEPrusi  OCHOBHOTO
COCTOSIHMSI M paBHOBECHas IUIOTHOCTh. (B3aumoneiictBue ¢ ontuueckumu GpoHoHamu. Kpurnaeckas
TeMIieparypa H IUIOTHOCTB). JlMdJexTpuyeckas OSJIEeKTPOHHO-ABIpOYHAs KUAKOCTb. Omeparop
poxnenus 3xkcutoHoB. (IIpeoOpasoBanue boromobosa).

12. BHCKTpOHHO—,I[LIpOLIHaﬂ KHAKOCTb. 3KCHCpHM€HTaJ’IBHBI€ PE3YJIIbTATHI.

[ornomenne u momunecueHuus.(Ilposoqumocts. Brausiaue nasnenus). PazoBas nuarpamma.
(O1cyTcTBHE KpUCTAITU3AIINN).

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMO¥ AJIl OCYlIeCTBJIECHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)

HeobOxoauMoe 000pyaoBaHue IS JIGKIUH ¥ MPAKTHUECKUX 3aHITUI: KOMIBIOTEP U MYJIBTHME-TUIHHOE
o0opynoBanue (MMPOEKTOp, 3BYKOBast cUCTeMa), (IOMacTEphl U MEIL.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa

1. ®uzuka nmomynpoBonHuKkoB [Tekcr] : yue6. mocobue mis By3oB / B. JI. Bonu-bpyesuy, C. I
KanamnukoB .— M. : Hayxka, 1990 .— 688 c.



2. Beenenwne B Teopuro monynpoBogHUKOB [ Tekcr] : yuel. mocobue s By3oB / A. W. Ancensm .— 2-¢
u31., Aom. u nepepab. — M. : Hayka, 1978 .— 615 c.

3. BeneHue B Teoputo HOpMaIbHBIX MeTaiioB [TekcT]/A. A. Abpukocos, -M., Hayka, 1972

4. MeTo/ipl KBaHTOBOU TEOPHUH MOJIs B cTaTucTHdeckoi pusuke [Tekct] : [yue6. mocobue is By30B] /
A. A. Abpuxocos, JI. I1. Iopskos, U. E. J[3snomunckuit , Ue-T Teopet. puzuku um. JI. 1. Jlangay .—
2-e u3j., uctp. u gon. — M. : Jlobpocser, 1998 .— 514 c.

5. KBanToBas Teopus TBepabix Tein [Tekcr] : yue6. mocobue mis By3oB / U. Kurrens ; nep.c anmt. A. A.
I'yceBa .— M. : Hayka, 1967 .— 491c.

6. llpunnune! Teopun TBepaoro tena [ Tekcr]| = Principles of the theory of solids : [y4e6. mocobue asst
By30B] / [[k. 3aiimad ; riep. co BToporo aHnt. u3fl. nox pen. B. JI. bonu-bpyesuua .— M : Mup, 1974
—472c.

JlomonHuTenpHAas IUTEparypa
1. TBepnorenbHas anexTponuka [Tekct] : yued. mocodue mist By3os / B. A. I'yproB .— 3-e uzz., gon. —
M. : Texnocdepa, 2008 .— 512 c.
2. DIEeKTPOHHO-IBIPOYHBIE KATUI B TTOMypoBoHUKaX [ Tekct], monorpadus/mox pen. K. JI.
Hxeddpuca, JI. B. Kenapima , -M., Hayka, 1988

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Obecrieuenue caMOCTOSTENTLHON paOoTHI - 0a3bl JaHHBIX 10 KypHanaM Physica Status Solidi b,
Physical Review, J of Apply Physics.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOlM{d AWCUUIUIMHY, JOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare m3yueHus NUCHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIEC OIpeNeTeHUs AUCIUILINHBI,
YMETh IPUMEHSATH TTOyYCHHBIC 3HAHUS JIJISl PEIICHUS pa3InIHBIX 3a/1ad.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHUS KOHCIICKTA 3aHSITUH;

— HANPSHKEHHOW CaMOCTOSTEILHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAgaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— TIOATOTOBKY K 9K3aMEHY.

[Tokazarenem BiajeHHs MarepHajoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JUCITUILIUHEL

BaxHo 10OWTHCS MOHMMAaHUS M3yd4aeMOro MaTepuala, a He MEXaHH4YECKOro ero 3armoMmuHaHus. [lpu
3aTPYIHEHUN W3yYCHUS OTJENBHBIX TEM, BOMIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMHU K
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa npodiieM GU3UKU U acTPOPUZUKU

KYpC: 3

kBaTuuKkanus: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 6 (BeCeHHUN) - DK3aMeH

PaszpatGoTunk: A.Il. Cunun, kaua. (pu3.-Mart. HayK, CTapIIMKA HayYHBIA COTPYIHHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

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

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IMyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHue MOJEIH,
MPOMU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2 CnocobeH ucronb30BaTh COBPEMEHHbBIE
UH(POPMALIMOHHBIE TEXHOJIOTHH U

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH

NPOTrpaMMHbIE CPEACTBA IIPU PELICHNUH 3a7a4 OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
po(eCCUOHANBHOM IEATENBHOCTH, COOMIONAs  |MaTeMaTUYECKUE METOABl W TMPUKIAIHOE [POrPAMMHOE
TpeOOoBaHus MHYOPMALIMOHHOM OE30IIaCHOCTH  [obecrieyeHre Uil pelIeHMs  Hay4HbIX — 3a4ad B
npodeccuoHaIbHON 0bnacTu
OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00paboTKy HayYHO-TEXHUYECKOH U (MJIIH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3329

MHTEJIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOYHUKH HAYYHO-TEXHHYECKOI
u (wiM) TexHoJOrHmYeckod wuHpopMauud B OOJACTH
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTBl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NIOJyUEHUs], XpaHEHUS U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpOopMaIun

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MPUKIATHBIX
HCCIIeJOBAaHUN U Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTHUYECKUE METO/Ibl UCCIEI0BAaHUMI, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
WU3MEPHUTENbHO-aHATUTUYECKOHN 1
TEXHOJIOTUYECKOM annaparype

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK

OIIK-5.2 OO0OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHaTMTHYECKHUE M IMUTAIMOHHEIC)
HCCIICAOBAHHUS

I1IK-1.1 Bnameer  yHmameHTambHBIMH
3aKOHAMU U TEOPHUSIMH COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

[IK-1.2 Hmeer miyOokoe 3HaHME W IMOHMMaHUE Oa30BBIX
MaTeMaTHYEeCKUX JUCLUILUIMH

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOU 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CHCTEM

I[IK-1.4 VYmeer cTpOoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUN B
COOTBETCTBYIOIIUX HAYYHBIX 001aCTAX

[1K-2 CriocobeH aHanu3upoBaTh MOMTyUYCHHBIC B
XO0JIe HayYHO-HCCIIEe0BATENLCKON paObOThI
JIAHHBIC U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOUuCHMS )

I[IK-2.2 VYMmeer HaxOIUTh
OTIPECIISAIONINE H3y4yaeMoe SIBIICHHE,
YHCIICHHBIE OIICHKH I10 MOPS/IKY BETHYUHBI

KJIIOYEBbIE  IapaMeTpbl,
U TPOU3BOIUTH

[1K-3 CnocoOeH BbIOMpaTh U MPUMEHSATH

[IK-3.1 3naer npuHOMIIBI PabOTHI M JHara3oHbl paboumx
apaMeTpoB MCIOIb3YEMOT0 HAyYHOTO 000pyI0BaHUS




nozxozsiiee 000pyI0BaHHE, HHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUI JUISl pEIICHHs 33/1a4 B
M30paHHOW NpeAMETHOM 00IacTH

[MK-3.2 3naer o0macTh W KPUTEPUHU NPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBATh TOYHOCTh HPUONMKEHHBIX AHATUTHUYECKHUX
METO/IOB BBIYMCIICHHMA

[MK-4 Crioco0OeH KpUTHYECKH OLIEHUBATh

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISI COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00IacTu

NPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

[IK-4.2 3HaeT HCTOYHHUKH TPOUCXOXKACHUA U yMeeT
MPOU3BOAUTH  OLIGHKY  IOTPEIIHOCTH  HM3MEpPeHHH |
JOCTOBEPHOCTH IKCIIEPUMEHTAIBHBIX PE3YIbTAaTOB

2. Iloka3are i OLleHUBAHUS KOMIIEeTeHITHH

B PE3YIBTATC U3YUCHUA TUCHUILIJIMHBI «Du3uka TBCPAOIro TCJIa» 06yqa10m1/1171c5{ JOJIKCH:

B HAYYHBIX UCCJIICAOBAHUSX;

TEopeTUYecKue MoJenH (PyHAaMEHTAIbHBIX NIPOIIECCOB U SIBICHUN B (PU3KKE U ee MPUIIOKECHUSX;

3HATh:

[] MecCTO M poJib OOILIMX BOIPOCOB HAYKH

[J coBpeMeHHBIC IPOOIEeMbl (PU3UKH, XUMUU, MaTEMaTHKH;

O

[J TpUHLMIIBI CHMMETPUH U 3aKOHBI COXPaHEHUS;

[J HOBeHIINE OTKPHITHS €CTECTBO3HAHUS;

[J 0 B3auMOCBS35X U GyHIAMEHTAIBHOM E€AMHCTBE €CTECTBEHHBIX HaYyK.
yMeTh:

[0 a¢ddexTuBHO UCTIONL30BaTh HA MIPAKTH
YMO3AKITIOUEHUS, 3aKOHBI;

K€ TCOPCTUICCKNEC KOMIIOHCHTBI HAYKH: IOHATUA, CYXKACHHUA,

[J mpeacraBuTh NaHOPaMy YHHUBEPCAJIbHBIX METOAOB U 3aKOHOB COBPEMEHHOI'O €CTE€CTBO3HAHUS;
[J paboTarh Ha COBPEMEHHOM BBIYHCIUTEILHOM 000PYIOBaHUM;
[l abcTparupoBaThCsi OT HECYIIECTBEHHBIX BIMSHUM MPU MOJCIUPOBAHUM PEATBHBIX (PU3MIECKUX

CUTyaluH.
BJIaJeTh:

[J TUIaHUPOBAaHUEM, IOCTAHOBKOW U 00pabOTKOM pe3ynbTaToB pacuéToB;

[l Hay4YHON KapTHHON MUDA;

[J MareMaTH4ecKrM MOJEeMpOoBaHHeM QU3NICCKUX 3a71ad.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIleMy KOHTPOJII0

He npenycmorpeHo.

4. IlepeyeHb THNOBBIX (IIPMMEPHBIX) BONPOCOB M TeM /1J1 IPOBeJAeHHs POME:KYTOUHOI aTTecTaluu

oOyuaroumuxcst

Hepequb KOHTPOJIBHBIX BOIIPOCOB

1. ¥paBuenue bonprimana. MIHTErpan CTONKHOBEHHM.

2.BpeM$I peirakCcanuu i pa3jIndIHbIX TOKOB pACCCAHUA.

3. DNEKTPOIIPOBOAHOCTS.

4. TerutonpoBomHOCTH. 3akoH Bunemana-Opanra

5. TepMOBJ’IeKTpH‘IeCKI/Ie, TaJIbBAHOMAaruuTHBIC U TCPMOMATrHUTHBIC 3(1)(1)6KTI>I.

6. SIBneHUS B KOHTAKTaX, COOTHOIICHNS DHHINTEHHA.

7. TepmoanekTpoHHass padoTa BBIXO/A.
8. OObEMHBIH 3apsiz.

9. p-n nepexon.

10. BAX 0600mEHHOrO C10sl.

11. BeipsimieHue Toka.

12. ConHevHas 3HEpreTHKA.

13. Ilepexon MeTau1 — IUIEKTPHUK.

14. OnTrueckoe IMOMIOIICHUC IMOJTYIIPOBOAHNKOB.

15. Mex3o0HHOE MOMIOIICHUC CBCTA B KBAHTYIOIIICM MAIrHUTHOM I10JIC.

16. Dpdexr Ppanna-Kennpima




17. DKCUTOHBI.

18.27eKTpOHHO-IBIPOYHAS YKUIKOCTb.

19.TouHo pemraemasi MOJEIb Il CUIIBHO aHU30TPOIIHBIX MOTYIPOBOTHUKOB
20. ITpeobpazosanue boromobosa

[IprMepbl KOHTPOJIBHBIX 33JaHUU

1. PaccmoTpure ogHomepHyto monens Kponura-Ilennu. JlanHas Moiens mpecTaBiseT COO0M JacTuIry
Macchl M JBIKYIOIIYIOCS B OJIHOMEPHOM ITOTEHIMAJE, MPHYEM IITyOuHa sIMbI paBHa V , MIMpHUHA b, a
paccrosiHue Mexay siMmamu a. Haliqure kapTUHY 30H AJ11 JAHHON CUCTEMBEI.

2. PaccmoTpute Mozens HoYTH ¢cBOOOJHOTO 3JIETPOHHOIO ra3a B MeTajuie. Beruucnure B IpuOImKeHIH
Xaptpu-Poka SHEPrHI0 HOCHOBHOTO COCTOSHHS a OJHY 4YacTHIly. 3aBHCHUMOCTBIO IUIOTHOCTEH
JJIEKTPOHOB M HMOHOB OT KOOPAMHATHI mpeHeOpeub. Yemy paBHBI KHHETHYECKas SHEPrus,
XaprpueBckuii 1 0OMeHHbIH (DoKOBCKUi) BKIIaJIbI B 3HEPTUIO?

3. Uro Takoe mapameTp rs U KakoB ero (usuueckuil cMbicn? Mcmonb3yst pes3yasraT Npeablayliero
IYHKTa OTBETHTE HAa BONPOC MNPH KAKUX 3HAYEHHSX IS JJIEKTPOHHBIM ra3 Ommke K HIeaTbHOMY.
OObsicHUTE JaHHOE YTBEPXKICHHUE U3 KaUE€CTBEHHBIX COOOpaKEHUH.

4. PaccMmoTpuTe OIHOMEPHYIO OECKOHEUHYIO LIETIOYKY aTOMOB, B KOTOpOM Macchl aroMoB m u M
yepeayloTcs. ATOMBI CBSI3aHBI MEXKIYy COOOH IpyKMHKaMH, XECTKOCTH KoTopbix k m K Takxke
yepenaytorcs. . Halinure (GOHOHHBIN cieKTp AaHHOW cucTembl B ciydae, korma k = K u m 6= M.
Hatinure pOHOHHBIN CIIEKTpP JAaHHOH CUCTEMBI B ciyvae, korjga k 6= K u m = M.

5. I'paden mpeacraBisier coOOW ABYMEpPHBIA KPUCTAJUI, COCTOSIIMN M3 aTOMOB yIiepoaa. ATOMBI
yIIEpoJa PACIOJIOXKEHBl B Y3JIaX T'€KCAarOHAJbHOM pelleTKu. HaWTh 31eKTPOHHBIM CHEKTP AaHHOU
CUCTEMBI B TPUOIMIKEHUH CUIIBHOM CBA3H..

[Ipumeps! 3K3aMeHAIMOHHBIX OUIICTOB

buner 1.

1. Oddexr Opanna-Kenmpima

2. BeinpsimiieHHE TOKa.

buner 2.

1. O6bEMHBII 3apsia.

2. ConmHeuHast PHEPreTHKA.

buner 3.

1. DKCHTOHBI.

2. IlpeobpazoBanue boromobosa

burner 4.

1. TouHo pernraemasi MOIETH /ISl CHIIBHO aHU30TPOTTHBIX ITOTYTTPOBOTHUKOB
2. TerutonpoBomHOCTH. 3akoH Bunemana-Opania
buner 5.

1. SIBneHUS B KOHTAKTaX, COOTHOIICHNS DHHINTCHHA.
2. p-n nepexof.

Kputepun onennBanus

Onenka "ommuno" (10 OGayioB) BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCLUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh UX Ha NPAaKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (9 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (8 0OamioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMYy BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEOYETAMH.



Onenka "xopomo" (7 0anioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJyYCHHBIC 3HAHHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.

Onenka "xopomo" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa MNPAKTHUKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYIACHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall,
IPaMOTHO ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHITh IOJyYeHHbIE 3HAHMS Ha IPaKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOYHOCTEH.

Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, IOKa3zaBlIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIeIOBATEIIbHOCTH B M3JIOKEHUH IPOTPAaMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3eibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero o0y4deHus, u
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynosierBoputenbHO" (3 Oayia) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEHTapHBII,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIIero o0ydeHus 1
C TPYZIOM IIPUMEHSET MOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOU CUTYalHH.

Onenka "HeymoBneTBopuTenbHO" (2 0ajuia) BBICTABISIETCA CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMMmbl TUCHUIUIMHBI, JOIMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpOBKax OCHOBHBIX MIPHUHIUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Onenka "HeynosierBoputenbHO" (1 0aymr) BbICTaBISETCS CTYJACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)KaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIOBBIX MPAKTHYECKHX
3aj1ay.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

[Ipu mpoBeneHNU olleHWBaHMS 3HaHWK OOydYarolIeMycs MPEJOCTaBIsIeTCS BpeMsl Ha IMOJITOTOBKY Ha
yCMOTpeHue 3K3aMeHaropa. Ompoc oOyuaromierocs 1mo OuiIeTy Ha YCTHOM 3K3aMEHE HE JOJKEH
MIPEBBINIATH OAHOTO acTpOHOMUYECKoro yaca. OIlleHMBaHHME 3HAHHM MPOU3BOIUTCSA B COOTBETCTBUHU C
BBIIIEYKAa3aHHBIMU KPUTEPUSAMHU B COOTBETCTBUU C COAEPHKAHUEM TUCLUIUIIMHEI.



