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)

10 JMCHMILIMHE: JlaGopaTopHBIii TPaKTUKYM MO TBEPIAOTEIILHOM AIIEKTPOHHUKE
110 HANIPABJICHUIO: OJIEeKTPOHMKA U HAHOZJICKTPOHHKA
Nnpo¢uJIb NOATOTOBKH: MUuKpo- 1 HaHOZJIEKTPOHUKA

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku

kageapa TBEPIOTEIBHOM IMEKTPOHUKHU, PAAUOPU3UKU U IPUKIATHBIX
MH()OPMALMOHHBIX TEXHOJIOTHH

Kypc: 3
KBaJIMpUKALS: GakanaBp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
6 (Becennwii) - AuddepeHunpoBaHHbIN 3a4eT

7 (ocennwuil) - luddepeHnpoBanHblii 3a4eT

AynutopHbIX yacoB: 105 Bcero, B TOM 4HcIE:
nexkuuu: 0 gac.
cemuHapsl: 0 yac.
nabopatopusle 3anatus: 105 vac.

Camocrostensnas padora: 120 gac.
Bcero gacos: 225, Bcero 3a4. ef.: 5

[Iporpammy cocraBui: J.E. banabaHoB, kaHJI. TEXH. HAyK

[Tporpamma oGcysxeHa Ha 3acejaHnu Kadeapbl TBEPAOTEIbHON AMEKTPOHUKH, PATHOPU3UKH U IPUKIIATHBIX
nH(pOpMaLMOHHBIX TexHoiorui 29.05.2020



AHHOTANMA

Kypc "JlaGoparopHblii MpPakTUKyM IO TBEPAOTEIbHONW JJIEKTPOHUKE" MpeqHa3HAaYeH JaTh YIIyOJICHHBIC
CIICIIMATM3NPOBAaHHbIC 3HAHUS, HEOOXOMWUMBIC JUIS BBINOJHEHUS HAy4YHBIX HWCCIENOBAaHMA B paMKax
JUTUIOMHBIX TIPOEKTOB 0aKaiaBpOB M MaruCTPOB, HANIPABJICHHBIX HA W3yUeHHE HOBBIX (puzndeckux 3hdekTon
B TBEPIOM TeJle, MPUMEHUMBIX JUIsS CO3AaHUS HOBBIX JEKTPOHHBIX YCTPOUCTB. IIpu 9TOM OCHOBHO# aKUEHT
nenaercss Ha (U3MKY IOJYNPOBOAHUKOB M HEKOTOPBIE METOABI TEOPETUYECKOro ONHCaHWA Haubonee
3HAYMMBIX SIBICHUH B TBEPIOM TeJIe.

3a)1aq1/1 JAUCIMITIIMHBI:

. O3HakOMJIGHHE CTYJICHTOB C (U3MYECKMMH OCHOBaMH SBJCHHUS CBEPXIPOBOIUMOCTH U
CBEPXIIPOBOIHUKOBOI JIEKTPOHUKHY;

* Jlate cTyneHTaM 3HaHHS B 00nacTH HamOojee BaXKHBIX MPAKTUYECKUX NMPHIOKEHUH B HayKe, TEXHUKE U
TEXHOJIOTHUSIX;

. [IpuBUTE CTynEHTaM HAaBBIKM K pa3BUTHIO HOBBIX IOAXOJOB K IIOCTAHOBKE M PEIICHHIO 3a1ad
(byHIaMEHTaJIBHOTO U MPUKJIAJHOTO 3HAYEHHUS.

ITo pe3ynbTaram 0CBOEHHS Kypca CTYJCHT JI0JDKEH:

3HaTh:

[Ipupony siBieHUI IPOBOAMMOCTH B TBEPAOM TEJIE U €T0 AIEKTPOHHBIX CBONCTB, & TAK)KE OCHOBHBIE METOJIbI
TEOPETHYECKOTO OMUCAHHS OCHOBOIIOJIATAIOIINX AEKTPOPU3NIECKUX CBOWCT TBEPABIX TEIl.

VYMeTs:
CaMOCTOSTEeNFHO CTaBUTh U PEIIaTh 3aa49H 110 TEOPETUICCKOMY HUCCIIEIOBAaHIIO OCOOCHHOCTEH.

CraBuTh U peiarb 3aa4u IO TCOPCTUUCCKOMY HCCIICAOBAHUIO 0CcoOeHHOCTEH OJICKTPOHHBIX SIBIICHUM B
TBEPABIX TEJIaX.

Bnaners:

HaBpikamMmu u MeTomaMu TCOPETUUCCKOTO HMCCJIICAOBAHNA OCHOBHBLIX ITapaMETPOB JJICKTPOHHBIX CBOMCT
TBCPAbIX TCII.

Temsl U pas3ziensl Kypea:

. Crucremarunka 3J1€KTPOHHBIX COCTOSIHUI B KpUCTaILIaX.

. DNeKTpOHHAs 30HHAs CTPYKTYpa.

. [Tpubnmxenue 3¢p(HheKTUBHON Macchl B OTYTPOBOIHUKAX.

. Craructuueckoe pacrpeesieHUue IMEKTPOHOB U ABIPOK B IOITYIPOBOAHHUKAX.
. Kunernueckoe ypaBHenue bonpiimana.

. Crarnyeckue KUHETUYECKUE CBOMCTBA METAJIOB M MTOIYTIPOBOIHUKOB.

. JudnexTpudeckas NpOHUIIAEMOCTh TBEPAOTO TeNa.

0 NN N bW

. Kunernueckue ABIeHUs B MArHUTHOM I10JIE.

9. Pa3orpes 2MeKTPOHHOTO ra3a B 3JIEKTPUIECKOM IOJIE.

10. OcHoBuble 3(h(HeKThI B TOTYTPOBOJHUKAX B CBEPXCHIIBHBIX 3JICKTPUUECKHUX TOJIAX.
11. KonTakTHsle ssBneHus. HeoqHOpOAHBIE SIEKTPOHHBIE CUCTEMBI.

12. CBepXnpoBOAUMOCTb.

13. PekoMOnHa1Msl HEPaBHOBECHBIX HOCUTEIIEH B MOyPOBOIHUKAX.

1. leau u 3apauu

eap AUCUMNIMHBI
. JaTh yTITyOJEHHBIE CIICNUAaTU3UPOBAHHBIE 3HAHWS, HEOOXOJMUMBIC /IS BBIIOJHCHUS HayYHBIX
WCCIICZIOBAHUI B PaMKax JUTUIOMHBIX IPOEKTOB 0aKalaBpOB U MarkucTPOB, HAMPABICHHBIX HA U3yUCHHE
HOBBIX (pu3mdeckux 3¢ (HEKTOB B TBEPJOM Telie, MPUMEHHUMBIX IS CO3JAHUS HOBBIX JJIEKTPOHHBIX
ycTpoiicTs. [Ipr 5TOM OCHOBHOM aKIIEHT JieaeTcsl Ha PU3UKY MMOTYTPOBOHUKOB U HEKOTOPHIE METOIbI
TEOPETUYECKOTO OTMMCAHN Han0OoJIee 3HAYNMBIX SIBJIICHUN B TBEPJIOM TEJIE.

33]13‘[]([ JAUCHUIIINHBI



° O3HAKOMJICHHUE CTYACHTOB C (i)I/ISI/I‘IeCKI/IMI/I OCHOBaMH ABJICHHA CBCPXIPOBOAMMOCTH U
CBerHpOBOHHHKOBOﬁ SJICKTPOHUKU;,

¢ JaTb CTyACHTaM 3HAHUS B 001acTy HanboIee BaXKHBIX MMPAKTUYCCKUX HpI/IHO)KCHI/Iﬁ B HAYKC, TCXHUKC
" TCXHOJIOTUAX,

® NPpUBUTH CTYACHTAM HABBIKM K Pa3BUTHIO HOBBIX ITIOAXOAOB K IIOCTAHOBKE M PCHICHHUIO 3aJav
(bYHZ[aMeHTaJ'ILHOFO " IPUKJIAIHOTO 3HAYCHUH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($9174:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

I[IK-1.5 Bmameer HaBbikamMu Oe30macHON pabOTHI ¢
COBPEMECHHBIMH  HAy4YHbIMH [pHOOpaMH H  JPYTUM

[MK-1 CriocoOHeH mIaHupoBaTh U IPOBOAMTH KCIIEPHMEHTATHHBIM 06OpYIOBAHHEM

Hay4YHbIC YKCIIEPUMEHTHI (B N30paHHOM
MPEeIMETHOM 001acTH) U (MITN) TEOPETUICCKUE
(aHaMTUYECKHE U UMUTAITMOHHEIC)

[IK-1.7 Coocoben omneHuBarh TpedyeMbie  pecypchl
(MarepuanbHbIe ¥ BPEMEHHBIC) [UId IUIAHUPOBAHUS H
HPOBE/ICHUS] HAyYHOTO SKCIIEPUMEHTA

UCCIICA0BaHUS — —
[IK-1.3 Brnageer KynpTypoil IOCTAaHOBKM HAyYHOW 3aJ1aud U

MOACIUPOBAHNA €CTCCTBECHHOHAYYHBIX 00BEKTOB M CHCTEM

IMK-3.1 3naer npuHIOHMIILI PabOTHI M JHANa3oHbl pabounx
napamMeTpoB HCIOIB3YEeMOT0 HayYHOTO 000py/IOBaHUS

[IK-3.2 3naer o6macTy W KPUTEPUHU NPUMEHUMOCTH
I1K-3 CriocoGeH BbIOMpATh ¥ TPUMEHSTh UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
noaxozsiee 000pyaoBaHNE, MHCTPYMEHTB 1 |OLICHHBAaTb TOYHOCTh NPUOIIKEHHBIX — aHAJUTHYECKUX
METO/Ibl UCCIIEOBAaHUM Ul pelleHHs 3ajad B |METO0B BBIUMCICHUM

M30PaHHON IPEIMETHON 061acTH [1K-3.3 YMeeT Npou3BOIUTH OLIEHKY TOUYHOCTH YMCJIEHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIO)KHOCTH  HCIIONb3yeMbIX  alTOpPUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
- OpUpONY SIBICHUN MPOBOJUMOCTH B TBEPJOM TEJIE U €r0 ANEKTPOHHBIX CBOMCTB, 4 TAK)KE OCHOBHBIC
METOJIbI TEOPETHUECKOTO OMUCAHHS OCHOBOIIOJIATAIOIINX AIIEKTPOPUZNICCKUX CBOWCT TBEPABIX Tell.
YMETh:
- CaMOCTOSITEIILHO CTaBUTh U PEIIaTh 3a7a4M 110 TEOPETUICCKOMY HUCCIIEIOBAHUIO OCOOCHHOCTEH;
- CTaBHTh U pellaTh 3a/1a4 M0 TEOPETHUIECKOMY HCCIIEIOBAHNI0 0COOCHHOCTEH SJIEKTPOHHBIX SBICHHUN
B TBEPJIbIX TENAX.
BJIAJICTh:
- HaBBIKAMU U METOAAMHU T€OPETUUECKOT0 UCCICAOBAHUS OCHOBHBIX MAPAMETPOB IEKTPOHHBIX CBOUCT
TBEpABIX TEJ.

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

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

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

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Cucremaryka 3J1€KTPOHHBIX COCTOSHUM B 6 5
KpHUCTaJlIax.




2 DJeKTpOHHas 30HHAs CTPYKTypa. 8 5

3 [Mpubnmxenne 3¢dexTuBHON Macchl B 3 5
MOJTYIIPOBOJHHUKAX.
Craructuueckoe pacmpenenenue

4 JJIEKTPOHOB u JIBIPOK B 8 6
MOJTYIPOBOJHHUKAX.

5 Kunernueckoe ypaBHenue bonbimana. 8 10
Crarnueckue KHHETHYECKHE CBOMCTBA

6 METaJUIOB u MTOJTyIIPOBOTHUKOB. 8 9

7 Jusnexkrpuueckas MPOHUIIAEMOCTb ] 15
TBEPAOTO Tena.

3 Kunernueckne sBICHHS B MarHUTHOM 6 20
moJe.

9 PazorpeB  snexTpoHHOro - raza B 9 ]
ANEKTPUUECKOM IOJIE.

10 OcHoBHBIE 3(HEKTHI B MOTYITPOBOTHUKAX 9 3
B CBEPXCHUJIbHBIX DJIEKTPUUYECKUX MOJISX.

1 Konrakrusie siBnenus. HeomHopoaHbie 9 g
JNIEKTPOHHBIE CUCTEMBI.

12 |CBepxmpoBOIUMOCTb. 9 8

13 PeK0M6I/IHVaI_II/I}I HEpaBHOBECHBIX 9 13
HOCHTEJICH B OJTYPOBOJHHUKAX.

Hroro yacos 105 120

[ToaroroBka x sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

225 ygac., 5 3au.eq.

4.2.

Coneprxanue JUCHUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszeniam)

Cemectp: 6 (Becennuit)

1. CucreMarnka OJICKTPOHHBIX COCTOSIHHI1 B KpucTtajiax.

KBaznuactunpl. Annadarudeckoe npubnmmkeHue. KymoHOBCKOe B3auMOJICHCTBHE W MPHOIMKEHUE
CaMOCOIVIACOBAaHHOTO TIOJIsl. BOJHOBBIE (YHKIMH 3JIEKTPOHOB B MEPUOANYECKOM IOTEHIIHAIE,
teopema broxa. KBasunmmyiec, obparHas penierka, 3oHa bpuirosna.

2. DneKkTpoHHAs 30HHAs CTPYKTypa.

[Tpubnmxenne MoOYTH CBOOOAHBIX AMEKTPOHOB. IIpHONMKEeHHE CHUIBHO CBSI3aHHBIX JJICKTPOHOB.

Oynkunun  Banabe. DneKTpOHHBII
[IpsiMo30HHBIE ¥  HENPSMO3OHHBIE

CHEKTp METAJJIOB, IMOJYIPOBOJHUKOB, JIUAIEKTPUKOB.
noyynpoBogHUKU. IlmoTtHOCTE  cocrostHui.  J[uHamuka

010x0BCKOTO AMekTpoHa. DddekruBHas macca u kp-npudnmkeHue.

3. llpubnmxenue 3¢pHeKTUBHON Macchl B IOTYNPOBOIHUKAX.

VYpaeuenue [penunrepa uis 3J€KTPOHOB B MeToe dIPPEKTHBHON Macchl. DJIEKTPOHHAs CTPYKTypa
MPUMECHBIX aTOMOB. DKCUTOHBI BaHube-MoTTa. YpaBHeHHME ABMKEHHS DJICKTPOHA B KpHCTAIE.

[pIpku.

4. CratucTudeckoe pacrpeesieHue MEeKTPOHOB U ABIPOK B MOTYIPOBOJHHUKAX.



Mertaiel: BEIpOXKACHHBIA 31E€KTPOHHBIN ra3. [1oaynpoBOAHUKN: HEBBIPOXKICHHBIA 2JIEKTPOHHBIN ras.
CoOcTBeHHBIE M MPUMECHBIE  MOJYNPOBOOHUKH. KoMIleHCHMpOBaHHBIE  TOJIYNPOBOJHHKH.
TemneparypHas 3aBHUCUMOCTb KOHLIEHTpallUM 3JIEKTPOHOB M [IbIpoKk U ypoBHsI Depmu B
MOJTYTIPOBOJHUKAX. 3aBUCUMOCTh KOHUEHTPALMH JIEKTPOHOB M JBIPOK OT KOHLIEHTPALUHU TIIyOOKOH
IIPUMECH.

5. Kunernueckoe ypaBHeHue bonpiimana.

Kunernueckoe ypaBHeHune bombiiMana. YcioBHs NpHUMEHHMOCTH. MHTErpan CTOJNKHOBEHHIA.
BianmonelicTBrie HocHUTeNeH 3apsijia ¢ TOUeUHBIMU JedekTamMu, GOHOHAMHU M MeXay coOoil. Bpems
YIPYTOTro paccesiHus U JUTHHA CBOOOIHOTO Tpodera, Tay-IpuOInKeHHE.

6. Crarnueckue KHHETHYECKUE CBOMCTBA METAJIJIOB U IMMOJIYIIPOBOAHHUKOB.

ONeKTPONPOBOJHOCTh AIEKTPOHHOIO raza B MeTaulax M noiynpoBogHukax. ®opmyna pyne nms
3NIEKTPONPOBOAHOCTH. BKimajg SJeKTpOHHOrO ra3za B TEPMOIIEKTpHUYECKHE JPQPEKTHl U
TEIUIOIPOBOAHOCTD.

7. Juanexrpuyeckasi IpOHULIAEMOCTb TBEPIOIO TENA.

Juanexkrpuyeckas MPOHULAEMOCTh TBEPIOrO Tejia. BhluucieHue JMHEHMHOIO OTKIMKA IO TEOpUHU
Bogmyuiennid. IlpocTpancTBenHass u BpemeHHas aucnepcusi. @Dopmyma Jlungxapna ans
JOU3JIEKTPUYECKOM  IpoHUIaeMocTH. I[IpenenbHble cilydyau: 3KpaHUpPOBAHUE CTAaTUYECKOIO IIOJI,
I1a3MeHHbIe KoneOanust. KonoBckast anoManus, GppuaesieBCKue OCUUIUISLUH.

8. Kunernueckue SBICHUS B MATHUTHOM IIOJIC.

Oddexr Xomma u TPOmONBHOE MarHeTocompoTuBieHue. Kiaccwmuecku cnaOble W CHIIBHBIC
MarHuTHbIE TOJ.

Cemectp: 7 (OceHHwmii)
9. Pa3orpeB aIeKTPOHHOTO r'a3a B 3JICKTPHYCCKOM TI0JIC.

Bpewms paccessHus sHepruu, JUIMHA SHEPIeTHYECKON perakcanyuy. [opsune aeKTPOHBI, HIEeKTPOHHAS
TeMIepaTypa.

10. OcHoBHBIE 3(1)(1)6KTBI B NOJIYIIPOBOAHUKAX B CBECPXCHUIIbHBIX JJICKTPUYCCKUX MTOJIAX.

OCHOBHEBIE 3(1)(1)6KTBI B NOJIYOPOBOAHUKAX B CBECPXCUIIBHBIX JJICKTPUYCCKUX IMOJIAX.

JlaBuHHOE pa3MHOXKEHHE HOCHTENEH M €ro OCHOBHBIE  XapaKTEpUCTHUKUA. MeEX30HHOE
TYHHEJIMPOBAHUE.

11. KonrakrHsie sBneHus. HeogHOpoaHbIE 2IEKTPOHHBIE CHCTEMBI.

VYenoBust paBHOBECHS! KOHTAKTHPYIOIINX HMPOBOTHHUKOB. DIIEKTPOHHOE CPOACTBO, paboTa BBIXOAA U
KOHTaKTHasl pa3HOCTb NOTEHIMAJIOB. Pacnpenenenrne KOHICHTPpAaUU 3JIEKTPOHOB M AJIEKTPHUECKOrO
1o BOMM3M KOHTAaKTOB METAJUI-NOTYNPOBOJHUK U IOJIYHPOBOIHHUK-IIOTYHNPOBOIHUK. JlimnHa
SKPAHUPOBAHUS SJIEKTPUUYECKOTO TMoJis. BonbpraMmmepHas XapakTepUCTHKa p-n Iepexoia U ee
¢dusnueckast uHTEpHpeTanyi. PasMepHoe KBaHTOBaHUE U HU3KOPA3MEPHBIE AIIEKTPOHHBIE CUCTEMBI.

12. CBepXmpOBOIUMOCTb.

CBepXIpoBOAMMOCTh. JKPAHUPOBAHUE MEKIICKTPOHHOTO B3aMMOJCHCTBHSI JIEKTPOHAMU U HOHAMH
U SPPEKTHBHOE NPUTHKEHUE MEXAy odiekTpoHamu. CIEKTp 3JIeMEHTapHBIX BO30YyXJICHUU B
cBepxmpoBoaHuKe. He3aryxarommuii Tok.



13. PexoMOHMHAIs HEPAaBHOBECHBIX HOCUTENEH B ITOTYHNPOBOIHHUKAX.

PexoMmOMHaIMsI HEPaBHOBECHBIX HOCUTENEH B MOIYIIPOBOIHUKAX.

Mex30HHas — W3lydaTelbHas pEeKOMOWHAIMs, TMpUMEcHas peKoMOWHamus (pekoMOWHAIUs
Xomna-lloknu-Puna), mex3onHas Oxe-pekoMOMHALUSA. 3aBUCUMOCTb CKOPOCTH PEKOMOWHAIMH
Xomna-1lloknmu-Puga oT KOHIEHTpanuyu peKOMOMHAIMOHHBIX IEHTPOB MHpPU CIabOM OTKJIOHEHUH
MOJTYTIPOBOJHHUKA OT PABHOBECHOTO COCTOSHUSI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOXMMOM AJIsl OCYIIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

yueOHast ayTUuTOpHs, T0CKa, MAPKEPBI, KOMIIBIOTEP H MYIBTUMEUIHOE 000pyI0BaHUE (IIPOESKTOP).
6.IlepeyeHns pexoMeHIyeMOii JTUTEPATYPbI

OcHoBHas 1uTeparypa

[1] ArcensM A. W. BBeneHnue B Teopuio mosynpoBOHUKOB. - M.: Hayka, 1978.
[2] bonu-bpyesuu B. JI., Kanamaukos C. I. - ®usuka nomynpoBogaukos. - M.: Hayka, 1990.

JomnonHurenbpHas auTeparypa

[1] Kammy»sit k. Teopust sHEpreTHIECKON 30HHOU CTPYKTYpPHL. - M.: Mup, 1969.
[2] dxonc I. Teopus 308 bpusirosHa u aeKTpOHHBIE COCTOSTHUS B KpUcTaiax. - M.: Mup, 1968.

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

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha 3aHATHAX UCIIOJIB3YIOTCS MYJII:TI/IMCI[I/H\/'IHBIG TCXHOJIOI'MH, BKJIIO4ad JEMOHCTPALUIO HpeBCHTaHHﬁ.
9. MeToauveckue YKazaHnus NJist oﬁyqalomnxm 0o 0CBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CTyIeHT, BBINOJHUBIIMI Bce J1abopaTopHble pabOThI, IOMKEH OBJAAeTh OOIINMM TMOHSITUIHBIM
anmapaToM M HayYUThCS IPUMEHATH TEOPETHYESCKHIE 3HAHUS Ha TIPAKTHKE.

VYenenrHoe ocBoeHHE Kypca TpeOyer:

1) BbIMONHEHUS 7a0OPAaTOPHBIX PaloOT, MPEAYCMOTPEHHBIX YY4EOHBIM IUIAHOM; BEICHHE KOHCIIEKTOB
3aHATUH | KypHaia 1a00paTOpHBIX pabOT; aKTUBHOE Y4acTHe B 00CYKICHUH J1aO0PaTOPHBIX PadoT;

2) Ba)KHO IOOMTHCS MOHMMAaHMSI H3y4aeMOT0 MaTepraia, a He MEXaHHYECKOTro ero 3arnmoMuHanus. [Ipu
3aTPYIHEHUU W3Y4YEeHUS OTAEIbHBIX TEM, BOIPOCOB, CleqyeT oOpamarbcsi 3a KOHCYNbTallMeH K
MPeTnoaBaTeo Ha JabopaTopHoi padoTe.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA
Nnpo¢uJIb NOATOTOBKH: MUuKpo- 1 HaHOZIEKTPOHUKA
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku

kageapa TBEPIOTEIbHOMN IMEKTPOHUKHU, PAAUOPU3NKU U IPUKIATHBIX
MH()OPMALMOHHBIX TEXHOJIOTHH

Kypc: 3
KBaJIMpUKALUS: GakanaBp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
6 (Becennwii) - AuddepeHunpoBaHHbIN 3a4eT

7 (ocennwuil) - luddepeHnpoBanHblii 3a4eT
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[K-1.5 Bmageer HaBbikamMu 0Oe30MacHONM pabOTBI  C
COBPEMEHHBIMH  HAay4YHbIMH TNPHOOPaMH H  JIPYTUM

[IK-1 CniocoOHeH miIaHupoBaTh U IPOBOAUTH KCTIEPUMEHTATEHBIM 060pY/IOBAHIEM

Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEIMETHOM 001acTH) U (MIIN) TEOPETUIECCKHUE
(aHaTMTHYECKIE M IMUTAIMOHHEIC)

I[IK-1.7 Cnocoben orneHuBarh TpeOyeMble  pecypchl
(MaTepuasbHbIe ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBEICHUS HAYYHOTO SKCIIEPUMEHTA

HCCIICAOBAHHUS — —
[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3a/laud U

MOACIINPOBAHUA €CTCCTBCHHOHAYYHBIX 0OBEKTOB M CUCTEM

[IK-3.1 3naer npuHUMIIBI PabOTHI M JHana3oHbl paboumx
[apaMeTpoB MCIOIb3YEMOT0 HAyYHOTO 000pYyI0BaHUS

[MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
[1K-3 CnocoOeH BbIOMpaTh U MPUMEHATH UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
nozaxozsiee 000py10BaHHE, UHCTPYMEHTBI M1 |OLIEHMBAaTh TOYHOCTb IMPUOIIKEHHBIX  aHAIUTHYECKUX
METO/IbI UCCIIEOBAHUM IS PEIICHHS 3a0a4 B |METOAOB BBIYMCICHHIMA

M30paHHOM NpeMEeTHOI o0nacTu [IK-3.3 Ymeer npou3BOANTH OLEHKY TOYHOCTH YHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTEIHHON
CIIO)KHOCTH  MCIIONB3yEMBIX  aJrOPUTMOB M o0ObeMa
TpeOyeMBIX BHIYHCIUTEIBHBIX PECYPCOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare w3yueHus IUCHMIUIMHBI «J[abopaTopHBIH TPAaKTUKyM IO TBEPJOTENBHON 3IEKTPOHUKEY
00yJarouics JTOIDKEH:

3HATh:
- MIPUPOAY SIBICHUI MPOBOJUMOCTH B TBEPIOM TeJle M €r0 IEKTPOHHBIX CBOMCTB, a TAKKE OCHOBHBIC
METO/Ibl TEOPETUYECKOTO OMMCAHHS OCHOBOIIOIATAIOIINX AEKTPOPU3NIECKUX CBOWCT TBEPABIX TEI.
YMeThb:
- CaMOCTOSITEJIbHO CTaBUTh U PEIIaTh 3a/1a4M 110 TEOPETUUECKOMY MCCIIEJOBAaHUIO 0COOEHHOCTEH;
- CTABUTb U PELIaTh 33/1a4¥ 10 TEOPETHUECKOMY HCCIIECOBAHNIO0 OCOOCHHOCTEHN AIIEKTPOHHBIX SBICHUM
B TBEPABIX TEJIAX.
BJa/IeTh:
- HaBBIKAMH ¥ METOJaMH TEOPETHUECKOr0 UCCIIEA0BAHUS OCHOBHBIX IAPAMETPOB 3JEKTPOHHBIX CBOMCT
TBEPIBIX TEIL.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

Texkymuil KOHTPOJb YCIIEBAEMOCTH IPENYCMATPUBAECT IIPOBEACHUE KOJUIOKBUYMOB IIO TEME Ka)IOu
nabopaTopHOil paboTHI.

TeMbl KOJUIOKBIYMOB:

1. Cucremaryka 3IEKTPOHHBIX COCTOSHUM B KPUCTAJUIAX.

KBaznuacTtunpl. Anuabatuueckoe mnpuOmmkeHue. KylnoHOBckoe B3aUMOJICHCTBHE W MPHUOIHIKCHHE
CaMOCOIIACOBAaHHOTO IOJIs. BOIHOBEBIE (DYHKIIMU AJIEKTPOHOB B MEPUOANYECKOM IOTECHIMAJIE, TeopeMa
bnoxa. Kazuummnyibc, oOparHas perierka, 30Ha bpuiuiosHa.

2. DneKkTpoHHAs 30HHAS CTPYKTypa.

[Tpubnmxenue MmodYTH CBOOOTHBIX AIEKTPOHOB. IIpnONMKEeHHE CHIBHO CBS3aHHBIX JJIEKTPOHOB.
Oynkumu Banube. DIeKTPOHHBINA CIEKTP METAIJIOB, OTYIPOBOJHUKOB, TUAIEKTPUKOB. [IpsiMo30HHbIE
U HENPSIMO30HHbIE MOJYNPOBOAHUKH. [InoTHOCTH coctostHMil. /IlMHamMuKka OIOXOBCKOTO 3JIEKTPOHA.
OddexruBHas macca u kp-npubmmkeHue.




3. llpubnmxenue 2¢pHEeKTUBHON MacChl B MOMYNPOBOTHUKAX.

Vpasuenue lllpenunrepa amst 31eKTpoHOB B MeTone 3()(HEeKTHBHOM Macchl. DIEKTPOHHAs CTPYKTypa
IPUMECHBIX aTOMOB. ODKCHUTOHbI BanHbe-MoTTa. YpaBHEHHE ABHKCHHUS JIEKTPOHA B KpHCTaIE.
JbIpKn.

4. CTaTUCTHYECKOC pacupCaACJICHUC JICKTPOHOB U ABIPOK B MOJIYIIPOBOJHUKAX.

MeTtansl: BBIpOXKICHHBIA 3J€KTPOHHBIN Ta3. I1oaynpoBOAHMKN: HEBBIPOXKIECHHBIN 3JEKTPOHHBIN Tas3.
CoOcTBeHHBIE ¥  TPUMECHBIE  IOJIYHNPOBOIHHKH. KOMIEHCHpOBaHHBIE  IOJYNIPOBOAHUKH.
TemneparypHast 3aBHCHMOCTb KOHIIEHTPAallMM OJJIEKTPOHOB M JBIpOK M ypoBHI Depmu B
MOJTYIPOBOJHHUKAX. 3aBUCHUMOCTb KOHIICHTPALMHM JIEKTPOHOB M JBIPOK OT KOHLEHTPALMU TIIyOOKOM
MIPUMECH.

5. Kunernueckoe ypaBHeHue bonpiimana.

Kunernueckoe ypaBHenue bompiiMana. VYcimoBuss mNpuMeHUMOCTH. HHTerpam CTONKHOBEHHIA.
BsaumopneiicTBue HocuTenel 3apsiia ¢ TodeyHbIMU nedexkramu, (poHOHAMH U MEXOy coOoil. Bpems
YIPYTOro paccesiHus U ATHMHA CBOOOHOTO Mpodera, Tay-IpUOImKeHHE.

6. Crarnyeckue KUHETUYECKUE CBOMCTBA METAJUIOB U I1OJIYTIPOBOIHUKOB.

DJIEKTPONPOBOAHOCTD DJIEKTPOHHOTO Ta3a B MeTaiax W nomynpoBogHukax. ®opmyna [pyne mis
JNEKTPOIIPOBOAHOCTH.  Brilag  anmexkTpoHHOro raza B TepModlIeKTpudeckue 3Pdextsl u
TETUIONPOBOIHOCTb.

7. I[I/ISJ'IGKTI)I/I‘-IGCKaH OpOHUIACMOCTb TBCPAOIO TCiIaA.

JudnexTpudeckass MPOHUIAEMOCTh TBEPIOTo Teia. BeIUMCIEHWE JIMHEHHOro OTKJIHMKAa IO TEOpHH
Bo3mywieHu. [IpocrpaHcTBenHass u  BpeMeHHas aucnepeus. @Dopmyna JluHaxapma s
JUDJIEKTPUYECKONM  NpoHUIaeMocTH. IlpenenbHble cilydau: SKpaHHpPOBAHHME CTAaTHYECKOTO IO,
Iu1a3MeHHble Konebanus. KoHoBckas aHoMamnus, ppuieneBCKue OCIMIUISAINN.

8. Kunernueckue IBiI€HAsT B MATHUTHOM IIOJIE.

O¢dexr Xonna u mponoiabHOEe MarHeroconpoTusieHne. Kimaccuuecku ciabble M CHIIbHbIE MarHUTHBIE
OIS

9. Pa30rpeB OJICKTPOHHOTI'O Ir'a3a B 3JICKTPUYCCKOM II0JIC.

Bpemst paccessHUS SHEpTHH, IJTMHA SHEPreTHYECKOW pesiakcanuu. [opsuue »IeKTpOHBI, IEKTPOHHAS
TeMIeparypa.

10. OcHoBHble 3(G¢EKTbl B MOJIYHNPOBOJHHKAX B  CBEPXCHWJIBHBIX OJEKTPHUUECKUX  MOJNAX.

OCHOBHEBIE 3(1)(1)6KTBI B NOJIYIPOBOAHUKAX B CBECPXCUIIBHBIX JJICKTPUYCCKUX MMOJIAX.
JlaBuHHOC Pa3MHOXCHUC HOCHUTEJICH U €T0 OCHOBHBIC XAPaKTCPUCTHUKHU. Me:x30HHOE TYHHCJIMPOBAHUC.

11. KonrakrtHsie spneHusi. HeogHOpoaHbIE 2IEKTPOHHBIE CHCTEMBI.



VciioBHSl paBHOBECHS KOHTAKTUPYIOIIMX IPOBOIHHMKOB. DJIEKTPOHHOE CPOACTBO, paboTa BbIXOA M
KOHTAaKTHas pa3HOCTh IOTEHIMAIOB. PacnpeneneHne KOHIEHTPALUH SJICKTPOHOB H AJICKTPUIECKOTO
nosisi BOJNM3M KOHTAKTOB METAJUI-IOJYIPOBOAHUK M IOJIYIIPOBOJHUK-TIOIYIPOBOAHKK. JlinnHa
OKPaHUPOBAHHS JJIEKTPUYECKOTO TI0Jis. BonbraMmmepHas XapakTepHCTHKAa p-n Iepexofa U ee
(dusndeckas HHTEPIIpEeTaIusI.

Pa3zmepHOE KBaHTOBaHHME M HU3KOPAa3MEPHBIE IEKTPOHHBIE CHCTEMBI.
12. CBepXmpOBOIUMOCTb.

CBepXIpoOBOAMMOCTE. JKPAHUPOBAHUE MEKIICKTPOHHOTO B3aMMOJCHCTBHS JIEKTPOHAMU U MOHAMH H
3bPEeKTUBHOE TMPUTSHKCHUE Mexay odnekTpoHamu. CHEeKTp JIIeMEHTAapHBIX BO30YXKJICHWUH B
cBepxmpoBonHuKe. He3aryxarommuii Tok.

13. PekoMOMHa1LMsl HEPAaBHOBECHBIX HOCUTEIIEH B MOyPOBOIHUKAX.

PexomOuHaIus: HEpaBHOBECHBIX HOCUTENIECH B MOMYTIPOBOJIHUKAX.

Mex30HHasE ~ W3NMyvyareidbHas ~ peKOMOMHauMs, TNpuMecHas  pekoMOuHanmsg  (pekoMOMHAIus
Xomna-llloknmu-Puna), mex3onHass Oxke-pekoMOMHAIMsL. 3aBUCHMOCTh CKOPOCTH PEKOMOWHAINH
Xomna-lloknu-Puga oT KOHUEHTpauuM pPEKOMOMHAIMOHHBIX LEHTPOB IPH C1a0OM OTKJIOHEHHUH
MOJTYIPOBOJHHUKA OT PAaBHOBECHOTO COCTOSIHUSI.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

[TpoMexyTouHass arTrecTanusi MPOBOJUTCS MO pe3yJbTaraM TEKYIIEro KOHTPOJS YCIIEBaeMOCTH.
Heo0xoarMo BBITIOTHUTE Bee Tab0paTopHbie padOThI U CIATh BCE KOJUIOKBUYMBI.

Kpurepun onennBanus
10 6amtoB — (ITIPEBOCXOHO):
*  CHUCTEMaTU3UPOBaHHbBIC, IIyOOKHE M MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKKe 110 OCHOBHBIM BOITPOCAM, BBIXOSIINM 32 €€ MPEeibl;
. TOYHOE HCIOJb30BAHWE HAYYHOM TEPMHUHOJIOTUM (B TOM YHWCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWUCIUILTUHBI, yMEHHE ero 3(pQPeKTHBHO
HCIOJIBb30BaTh B MIOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(PECCHOHANBHBIX 3a1a4;
. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CJIOKHBIE HpoOIeMbl B
HECTaHIAPTHOW CUTYyalUu;
*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW W JOTOJHHUTENBHON IUTEparypbl, PEKOMEHJIOBAaHHOMN
y4eOHO poTrpaMMOi TUCITUTUINHEI,
* yMEHHE OPHUEHTHPOBATHCS B TECOPHAX, KOHLEHIMIX U HANPaBICHUIX 0 U3y4aeMOW AMCLUUIUINHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTEIbHAs paboTa Ha NPAKTUYECKUX, JTa0OPATOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BRICOKUN YPOBEHB KYJIBTYPbI HCIIOTHEHHS 33 JaHHMH.
9 6amnoB — (OTJIMYHO):
* CcHCTEMaTU3MPOBAHHbBIEC, ITTYOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;
. TOYHOE HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BJIAJICHUE MHCTPYMEHTapueM Yy4eOHOW NUCLUIUIMHBI, yMEHHE ero 3(QQEKTUBHO HCIOIb30BaTh B
MOCTAHOBKE M PELICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;
*  CHOCOOHOCTH CAMOCTOSATEIBHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIAPTHOM
CUTyalud B paMKax Y4eOHOW MporpamMmbl, IOJIHOE YCBOCHHE OCHOBHOW U JIOMOJHU "TEIbHOU
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHOW POTrpaMMO TUCIIUITITHEI;
*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOM
JUCLUUIUTMHE U aBaTh UM KPUTHUECKYIO OLEHKY;
*  caMOCTOsTENbHass padoTa Ha MPAaKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUi.
8 6amnoB — (IIOUYTU OTIIMYHO):



* CHCTEMaTH3MPOBAaHHbIC, NNIyOOKHE M IOJIHBIE 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJNb30BaHHE HAYYHOM TEPMHUHOJOTHH, CTHJIMCTHYECKHM TI'PaMOTHOE, JIOTMUECKH 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 PEUICHUH HAyYHBIX U
poQecCHOHAIBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIIaTh CIIOXKHBIE MPOOJIeMbI B paMKax
y4eOHON MpOrpaMMel;

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

*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSIX, KOHLECMIMUSIX W HAMNPABICHUSX IO U3y4aeMoil
TUCIUIUINHE W JlaBaTh UM KPUTHYECKYIO OIICHKY C IO3WIMKA TOCYJapCTBEHHONW HIEOJOTHH (TI0
JUCITUTUTMHAM COIMAIEHO-TYMaHUTAPHOTO ITUKJIIA);

* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHIECKOE
ydacTue B IPYIIIOBBIX 00CYXKICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annoB — (OYEHb XOPOILLO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHUS 110 BCEM pa3zieliaM yueOHOM MporpaMmel;

¢ HCIIOJIB30BaHUC HaquOﬁ TCPMHUHOJIOT U (B TOM YUCJIC HAa UHOCTPAHHOM SIBBIKC), JIJMHI'BUCTUYCCKHU U
JIOTUYCCKHU IMPABUJIIBHOC U3JIOKCHUEC OTBCTA HAa BOIIPOCHI, YMCHHUC [1CJIATh 000CHOBaHHEIC BBIBOJbI,

* BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNHU HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBL;

*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSX, KOHLEMIUSIX W HAMNPABICHUSIX IO U3y4aeMoil
TUCITUIUIMHE U 1aBaTh UM KPUTHUECKYIO OLIEHKY;

*  camocTosTenbHas padoTa Ha IMPAKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIICHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3adaHUH.

6 6aoB — (XOPOILO):
* JIOCTATOYHO ITOJHBIC U CHCTEMAaTU3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MPOrpaMMEl;

° HCIIOJIb30BaHHEC HeO6X0):[HMOI>'I HaquOﬁ TCPMUHOJIOTHUH, CTUIUCTUYCCKU T'PAMOTHOC, JIOTUYCCKU
IPaBUIJIbHOC U3JIOKCHHUEC OTBETA HA BOIIPOCHI, YMCHUC ACJIaTh 000CHOBaHHBIE BBIBOJBI,

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCUOHATBHBIX 33]a4; CIOCOOHOCTh CaMOCTOSTEIbHO IPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH MpOrpaMMel;

* YCBOCHHE OCHOBHOM JINTEPATYPbI, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  YMEHHE OPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSIX, KOHUEHIMAX M HANPABICHUSAX IO H3Y4aeMOM
IUCIMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OIICHKY; AaKTHUBHAs CaMOCTOsTeNbHas pabora Ha
MPAaKTUYECKUX, J1A0OPATOPHBIX 3aHATHSX, MEPUOJUYECKOEC y4YyacTHE B TPYNIOBHIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6ammoB — (ITOYTU XOPOILIO):
* JIOCTaro4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTpamMMBbl;

® HCII0JIb30BaHUC Haquoﬁ TCPMHHOJIOTUU, CTUJIHMCTHUYCCKU TI'PAMOTHOC, JIOTUYCCKHU IIPaBHUJIBHOC
H3JI0KCHHUC OTBCTA Ha BOIIPOCHI, yMCHHC [1CJIaTh BBIBO/bI,

*  BIAJCHUEC HMHCTPyMEHTapHeM y4eOHOW IHMCUUIUIMHBI, YMEHHE €ro WCIOJbh30BaTh B PEIICHHU
y4eOHBIX U IPOPECCHOHAIBHBIX 33/1a4;

* CII0OCOOHOCTH CAMOCTOSITENILHO MIPUMEHSTH THITOBBIE PELICHHUS B paMKaxX yueOHOM MpOrpaMMBl;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCUUIUTMHE U JaBaTh UM CPaBHHUTEIbHYIO OLEHKY;

*  caMocTOsiTeNbHasE paboTa Ha MPAKTHYECKUX, JIAOOPATOPHBIX 3aHATHSX, YYacTUE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

4 6amta — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTOYHbIM 00BEM 3HaHHI B paMKax 00pa30BaTeIbHOTO CTaHIapTa;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMECHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTUHBL

® HCII0OJIb30BaHUC Haquoﬁ TCPMHUHOJIOTUH, CTUIMCTUYCCKOC U JIOTHUYCCKOC M3JIO)KCHUE OTBETA Ha
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYIHICCTBCHHBIX OH_II/I60K;



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

¢ YMCHHC I10J pYKOBOACTBOM IIpECTIOAaBaTCyid pCllaTb CTAHAAPTHBIC (TI/IHOBLIG) 3aaa4u,

*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSIX, KOHLECMIMUSIX W HAMPABICHUSIX IO U3y4aeMoil
JTUCITUIUIMHE U 1aBaTh UM OLIEHKY;

. paboTa mOA PYKOBOJACTBOM IIPENOAABaTelsl HAa MNPAKTUYECKHUX, JaOOpaTOPHBIX 3aHATHAX,
JOITyCTUMBIA YPOBEHB KYJIBTYPbI UCTIOIHEHHS 3aJaHHUH.

3 6amna — (HEYJOBJIETBOPUTEJIBHO), HE3AYTEHO:
* HEJOCTaTOYHO IMOJHBIA 00bEM 3HAHMI B paMKax 00pa30BaTeIbHOTO CTaHJAPTa;
* 3HAHHME YaCTH OCHOBHOH JINTEPATypbl, PEKOMEHIOBAaHHON y4eOHOH MPOrpaMMOi TUCIUILINHB;

° HCIIOJIB30BaHUEC Haquoﬁ TCPMUHOJIOTUH, H3JIOKCHUC OTBCTA Ha BOIIPOCHI C CYHICCTBCHHBIMU
JJUMHI'BUCTUYCCKHUMU U JIOTHYCCKHUMHA OHH/I6KaMI/I;

*  ciaboe BIAJEHHNE HMHCTPYMEHTapueM Y4YeOHOH AMCIMIUIMHBI, HEKOMIETEHTHOCTb B PEIICHHU
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

. HEYMEHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHLECMIUSAX U HANpaBICHUSX H3ydaeMoul
JIMCLMILINHBI,

* TACCHBHOCTh HA MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUAX, HU3KHI YPOBEHb KYJIBTYPhlI UCTIOTHEHUS
3aIaHMH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

* (hparMeHTapHBIC 3HAHUS B paMKax 00pa30BaTEIBbHOTO CTaH/IaPTa;

. 3HAHWS OTAETBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHJIOBAHHBIX YUYEOHOW MPOrpaMMOin
JIMCIIMILINHBI,

® HEYMCHUC HCIIOJIb30BaTh HAYYHYIO TCPMHHOJIOTUIO IAUCHUIUIMHBI, HAJIWYHUEC B OTBETC FPYGBIX
CTUIUCTUYCCKHX U JIOTHYCCKHUX OH_II/I60K;

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KHIA YPOBEHB KYJIbTYPHl UCIIOTHEHUS
3aJaHni.
1 6amr — (HEYIOBJIETBOPUTEJILHO):

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

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

CTyIeHT, BBINIOJIHUBINUKM Bce J1a0opaTopHble paboThl W BCE KOJUIOKBHYMBI —IIONy4aeT 3a
T PepeHITMPOBAHHBIN 3a4€T CPEIHIO apu(PMeCcTHIECKYIO OIIEHKY 110 BCEM KOJUTOKBUYMaM.



