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: MaTepI/IaJILI KBaHTOBOM QJICKTPOHUKHU
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 KBAaHTOBOHN JICKTPOHUKH

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
7 (ocennuit) - JlnddepeHnmpoBaHHbIi 3a4eT

8 (Becennnii) - JluddepennupoBanubiii 3aueT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 60 yac.
cemuHapsbl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: I'M. 3Bepes, n1-p ¢u3z.-mart. Hayk, Ipodeccop

[Iporpamma obcyxeHa Ha 3aceqannu Kadenpbl KBaHTOBOW aeKTpoHuKH 29.05.2020



AHHOTANMA

Kypc "Marepuanbl KBaHTOBOW AIIEKTPOHHUKH" TpeaycMaTpHUBaeT O3HAKOMIIEHHE CIyIIaTelel ¢ OCHOBaMHU
BbIOOpa M NPUHLHUIIAMU HCIOJNB30BAaHUS MaTEpUAIOB KBaHTOBOM 3JIEKTPOHUKHM W MOATOTOBKA K H3YUYCHHUIO
JPYTUX CHENHAIN3UPOBAHHBIX KypCOB 110 KBAHTOBOH 3JIEKTPOHHKE.

3amaun Kypca:

*  NpuOOpEeTEeHHE CIyLIATEIIMH TCOPETUYECKMX W KOHKPETHBIX 3HAHMH O CBOMCTBaX  aKTHBHBIX U
MACCUBHBIX MaTE€PHAJIOB, HCIIOJIb3YEMbIX MPU CO3JaHUU Ta30BBIX, TBEPAOTEIBHBIX M TIONYIPOBOIHUKOBBIX
7a3epoB W TMPUOOPOB Ha WX OCHOBE, (U3WYCCKUX MPUHIUIAX, JISKANIMX B OCHOBE IMOIOOpa TaKHX
MarepualioB;

*  mpuoOpeTeHHe 3HAHWK B OOJIACTH OCOOCHHOCTEH IONyUYeHHsI MaTepHajoB KBAHTOBOW JJEKTPOHUKU C
3aJaHHBIMH CBOMCTBaMH, HEOOXOIMMBIMH JIUIsl CO3JAaHUS J1a3epOB PA3IMYHBIX THUIIOB W Pa3IMIHOTO
Ha3HAYCHUSL.

ITo pe3ynbTaram 0CBOEHHS Kypca CTYJCHT JIOJDKEH:

3HaTh:

. OPUHINIBL (OPMHUPOBAHMS 3JIEKTPOHHBIX YPOBHEH H30JMPOBAHHBIX aTOMOB, MOJIEKYJN, MPUMECHBIX
KpHCTAJUIOB ¥ OIYTIPOBOAHUKOB

¢ CXCMY OHCPICTUYCCKUX ypOBHeﬁ aToMa BOAOpPOJa U €10 CIICKTP

* Huiacu (bOpMI/IpOBaHI/IH QJICKTPOHHBIX 000JI04eK MHOTO3JICKTPOHHBIX aTOMOB

¢ CXCMY OHCPICTUYCCKUX ypOBHeﬁ HCOH - I'CJIMCBOIO JIa3€pa H €ro 0COOCHHOCTH

* 0co0OeHHOCTH CIICKTPOB 2JICMCHTOB C HC3AIIOJIHCHHBIMU d- u f- obonoukamMu U X KCIOJIL30BAHHUE B Jia3epax

° CBOICTBAa OCHOBHBIX MaTCpuaJioB JJIsI TBECPAOTCIIbHBIX JIa3€POB: pY6I/IHa, AJIFOMO- UTTPHUCBOI'O rpaHara C
HEOAUMOM, KOpYyHJia C THTAHOM

* crenuuKy UCTIONb30BAaHHS MOTYIIPOBOJHUKOB JJISl TEHEPALIUH JIa3€PHOTO U3ITyUSHHS
* npuMepsl 3PPEKTUBHBIX BOTOKOHHBIX JIA3€POB C INOAHON HaKauKOH
* IIpUMEPHI UCIIOIb30BAHU JIA3EPHBIX MaTepuaiio uid reepauuu YO suaumoro u UK usnyuenus

YMeTs:
* BBIOMpATh HEOOXOAUMbIC MaTEPHAIIBI JJIs1 pa3pabOTKH JIa3epOB Pa3IMYHOTO Ha3HAYCHUS

*  HCIIOJNB30BaTh PA3JIMYHBIE MaTepuaibl Uil CO3[JaHUS ONTHYECKHX CXEM, TPAaKTOB, BCIOMOIATEIbHBIX
3NIEMEHTOB, B TOM YHCJIC MHOTOCJIOMHBIX AMAIEKTPUUECKUX 3epKaj, (OTONPHEMHUKOB, B JIA3EPHBIX MpHOOpax
Pa3IMYHOTO Ha3HAYEHUS

° OLCHUBATb BO3MOKHOCTH HCIIOJIB30BAHUA PA3JIMYHBIX MATCpHaJIOB KBaHTOBOM QJICKTPOHUKU B
IIOCTAaBJICHHBIX 3aJadax

Bnagers:

* HaBBIKaMH palbOTHI C HAyYHO-TEXHUUECKOI JTUTEpaTypoii B 001aCTH MaTepuaioB KBAHTOBOM JIEKTPOHUKU
* MaTeMaTHYeCKUM almapaToM, HeOOXOAUMBIM JUIS MPOBEICHUS UCCIICIOBAHUM Pa3IMYHBIX MaTepPHAJIOB

* METOAAMH ONTHYECKUX U3MEPECHHM CBOMCTB MaTEpPUAIOB KBAHTOBOH 3JIEKTPOHUKHU

OcHOBHOE cofiepyKaHHe Kypca U3JI0KEHO B CIIEIYIONINX pa3/ienax:

1. Pontb aKTUBHBIX, HEIMHEHHBIX, YIIPABJISIONIMX MAaTepHaIoB B Ja3epax pa3InYHbIX TUIIOB
2. CnexTpalibHbIe CBOWCTBA aTOMOB, MOJIEKYJI M KPHUCTAJIJIOB. ATOM BOJOPO/a

3. MHorosnekTpoHHble aToMbl. CHieKTpaibHble TepMbl. TOHKasi CTPYKTypa TEPMOB

4. Tlepriomuueckasi CUCTEMa JJIEMEHTOB. DJEMEHTHI IMEPEXOAHBIX TPYIMI C YaCTHYHO HE3aNOJTHCHHBIMU
000JI0YKaMu

5. Oddexrer LTapka n 3eemana

6. YmupeHue CieKTpabHbIX JTMHUH

7. AXTUBHBIE MaTepuabl sl TBepAoTeNbHbIX J1azepoB (TTJI)

8. besbI3myyarenpHas pesiakcays NEKTPOHHBIX YPOBHEH U niepeaada YHepTun Bo30yKICHUS
9. ®usnueckne CBOWCTBA Ja3€PHBIX KPUCTAIIIOB



10. MHOrOCHOMHBIE AUINEKTPUUECKIE TOKPHITUS

11. Marepuansl 11l TOIYITPOBOIHUKOBBIX JIa3€pOB

12. )KuakocTu B KBaHTOBOM AJIEKTPOHHKE

13. Cnenuduka Tpedosanuii k matepuasam TTJI ¢ qmuoaHO#M Hakaukoi
14. Matepuainst 1y (HeMTOCEKYH/IHBIX JIa3epPOB

15. Cpenp! nns YO u BY® nazepos

1. lean u 3apa4n

Henp AucoMnInHBI
*  O3HAKOMJICHME CIylIaTesied ¢ OCHOBaMH BbIOOpa M MPHHLMIAMH HCIOJNb30BAHUS MaTepHAJIOB
KBAaHTOBOH AJIEKTPOHUKM M IOATOTOBKA K M3YYEHHUIO JPYTUX CIELUAJIU3UPOBAHHBIX KypCOB IIO
KBaHTOBOH 3JIEKTPOHUKE.

3agaum AUCHUTLUITHHBI

*  TpUOOpETeHHE CIIyIIATeIIMU TEOPETHYECKHX M KOHKPETHBIX 3HAHHWW O CBOWCTBAaX AaKTUBHBIX U
MIACCUBHBIX ~ MAaTepUaJIOB, HUCIONB3YyeMBIX IPU  CO3JAHUM  Ta30BbIX, TBEPAOTEIBbHBIX H
TIOJTYIIPOBOJTHUKOBBIX JIa3€POB M INMPHOOPOB HA WX OCHOBE, ()M3MYECKUX IMPHUHIMIAX, JICKANIHX B
OCHOBE 1O00pa TaKUX MaTepHAJIOB;

* npuoOpeTeHHne 3HaHWH B 00J1aCTH 0COOCHHOCTEH MOyYSHHUS] MaTepHaIoB KBAHTOBOM AJICKTPOHUKH C
3aJJaHHBIMH CBOICTBaMM, HEOOXOAMMBIMHU JJISI CO3AAHUS JIA3€POB PA3IMYHBIX THIIOB M PA3IMYHOTO
Ha3HAYCHUS.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

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

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

OPUMCHSATH CHCTEMHBIN MOAX0ox i pemiennst | VK-1.3 PaccmarpuBaeT pasiuyHbIe BapHaHTBI PEIICHUS

NOCTaBJICHHBIX 3a1a4 3a7a4M, OLICHUBACT UX IIPCUMYIICCTBA U HEOCTATKHU

[TK-1 CriocobeH turaHupoBaTh U MPOBOUTH IIK-1.1 Brmaneer  dyHmamMeHTaNbHBIMH — TOHATHIMH,
Hay4YHbIE€ SKCIIEPUMEHTHI (B 1/136paHH01‘/'1 3aKOHAMU U TEOPUSMU COBPEMEHHOMN (1)1/13141(1/1

npeaMETHOH obmacty) u (unu) teopetndeckue |[IK-1.4 VYmeer CTpOUTh MareMaTHYeCKME MOJEIH Ui
(amanuTUYEeCKHE U UMUTAIIMOHHBIE) OMHUCAaHUA W HCCICAOBAaHUS IIPOLIECCOB U SIBICHUU B
HCCIIEAOBaHUS COOTBETCTBYIOIINX HAyYHBIX 001aCTAX

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare 0CBOCHUS TUCIUILIIMHBI 00yJYarOIIUeCcs JOMKHBI
3HATh:
*  TPUHIUIBI POPMUPOBAHUS ICKTPOHHBIX YPOBHEH HU30JMPOBAHHBIX aTOMOB, MOJICKYJ, MPHUMECHBIX
KPHUCTAJUIOB M MOTYTPOBOTHUKOB;
* CXEMY SHEPreTHUYECKUX YPOBHEH aToMa BOJOPOJA U €ro CHEKTP;
* ujueu GOpPMHUPOBAHUS EKTPOHHBIX 000I0UEK MHOTOAIIEKTPOHHBIX aTOMOB;
* CXEMY DHEPreTHUYCCKUX YPOBHEH HEOH - TEIUEBOIO Jia3epa U €ro 0COOCHHOCTH;
*  0COOCHHOCTH CIIEKTPOB DJIEMEHTOB C HE3aNOJIHEHHBIMU d- 1 f- 000JI0YKaMU U WX KCIIONL30BAHKE B
Jla3epax;
*  CBOICTBA OCHOBHBIX MaTepHAlIOB JJIsl TBEPIOTEIBHBIX J1a3epoB: pyOMHA, AIIOMO- HUTTPUEBOTO
rpaHara ¢ HeOUMMOM, KOPYH/Ia C THTAHOM;
* crnenu(puKy UCIOIH30BAHMUS TOTYIPOBOAHUKOB JUIS TEHEPAIINH JIA3EPHOTO U3ITyUeHUS;
* npumMepbl 3G(HEKTHBHBIX BOJIOKOHHBIX JIA3¢POB C AMOIHONW HAKAYKOMH;
* TIpUMEpHI UCIIOIH30BAHUS JIA3EPHBIX MaTepualoB i renepannu YO suaumoro u UK uzmydenust.
YMETh:




° BBI6I/IpaTB HGO6XOI[I/IMBIC MaTcpuaJIbl JJI pa3pa60TKH JIa3€pOB PA3JIMYHOIO HA3HAYCHMU,
¢ HCIHOJIb30BAaTh pa3/IMYHbIC MAaTCpHalibl JJIsI CO3JaHUA ONITUYCCKUX CXEM, TPAKTOB, BCIIOMOI'aTCIbHBIX
9JICMCHTOB, B TOM YHCJIC MHOT'OCJIOMHBIX JUDJICKTPUYCCKUX 3CPKaJl, (I)OTOHpI/ICMI/IKOB, B JIa3CPHBIX

npubopax pa3IMyHOIrO Ha3HAYEHUS;

° OIICHUBATh BO3MOKHOCTH HCIIOJIb30BAHUSA PA3ZJIMYHBIX MAaTCpUATIOB KBaHTOBOM QJICKTPOHUKHU B

IIOCTAaBJICHHBIX 3aga4dax.

BJIAJIETD:

. HaBBIKAMU PabOThl C HAyYHO-TEXHUUYECKOW IUTEpaTypoil B 0OONAcTH MaTepuanoB KBAaHTOBOU

DJICKTPOHUKH,

. MaTeMaTH4ecKuM amnmnaparoM, HEOOXOJMMBIM JUIs TPOBEICHHS HCCIEIOBaHUN

MaTcpualioB;

* METOAAMM ONTHYECKUX U3MEPECHHI CBOMCTB MAaTEPUAIIOB KBAHTOBOM 3JIEKTPOHUKH.

Ppa3IMIHbIX

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

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

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHIM, BKIIIOYas

CaMOCTOATCIIbHYTO pa60Ty, qac.

No Tema (pazmen) TUCITUTUTHHEL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora

Pons aKTHBHBIX, HEJIMHCHHBIX,

1 YHPaBIAIIMX MaTEepUAIIOB B Ja3epax 4 2
pa3IUYHBIX TUIIOB

) CriexkrpanbHbie CBOWCTBa aTOMOB, 6 )
MOJIEKYJI U KPUCTAIIIOB. ATOM BOJOpOAa
MHOro31eKTpOHHbIE aTOMBI.

3 CriexkrpanbHbie TEPMBI. Tonkas 6 2
CTPYKTypa TEpMOB
[lepuomuueckas cucreMa 3JIEMEHTOB.

4 OneMeHThl  MEPEeXOAHBIX  TIpymnm  C 6 4
YaCTUYHO HE3arOJIHEHHBIMHU 000JI0UYKaMHU

5 Oddekrnr LlTapka n 3eemana 4 2

6 VYimpenre cnekTpalbHbIX TUHUI 2 2

7 AKTUBHBIE Marepuabl Ui ) |
TBepoTenbHbIX J1azepos (TTJI)
besbznyuarenbHas penakcanus

8 JNIEKTPOHHBIX YpOBHEH M  Tmepenada 4 1
SHEpPrux BO30YKACHUS

9 dusnyeckue CBOICTBa JIa3EPHBIX 4 )
KPHUCTAJIIOB

10 MHorocnoiiHsie JIU3JICKTPUIECKHE 4 2
HOKPBITUS

1 Marepuansl JUisl  IOJYIPOBOAHUKOBBIX 4 )
J1a3epoB

12 |2KuakocTy B KBAHTOBOM 1IEKTPOHUKE 4 2

13 Cremuduka TpeOoBaHMH K Marepuaiam 4 )
TTJI ¢ tnonHONM HaKaYKON

14 Marepuansl s (HEMTOCEKYHAHBIX 4 )
J1a3epoB

15 Cpenpt mis YO u BY® nazepor 2 2

Hroro yacos 60 30

Iloaroroska k sk3aMeHy 0 gac.




OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.ex.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 7 (OceHHwmi)

1. Ponb akTUBHBIX, HEIMHEHHBIX, YIIPABIIAIOLIMX MaTEpUaIoB B Jlazepax pa3JudHbIX THIIOB

Ponb aKTHBHBIX. HEJIMHCHHBIX, YIPABIAIOMX U APYTUX CPEJ U MAaTCPHAIIOB B Jla3epax PasiMiHbIX
THIIOB.

2. CHGKTpaJ’ILHLIe CBOICTBA aTOMOB, MOJICKYJI U KPUCTAJIJIOB. Atom BOOOpoOaAa

CriexTpaljibHble CBOMCTBa Pa3IMYHBIX aTOMOB, MOJIEKYJI U KpUCTAIIOB. ATOM BoOIOpoja. YpPOBHU
sHepruu U BosHOBBIE (yHKuMU. [IpaBuia orbopa. ToHKas CTpyKTypa CHEKTPaJIbHBIX JIMHUN aTroMa
Boziopoaa. CreKTpsl BOAOPOAONOT00HBIX HOHOB.

3. MHorosnexTpoHHble aToMbl. CieKTpaibHble TepMbl. TOHKasl CTPYKTypa TEPMOB

MHoroanexkTpoHHble atoMbl. CaMOCOITIaCOBAHHOE T0JIE. DNEKTPOCTATHYECKOE U CIIMH-OpOUTAIBHOE
B3aUMOJICHCTBHUE IEKTPOHOB B aroMax. CreKTpajibHbIC TepMBI. TOHKas CTPyKTypa TEPMOB.

4. HepI/IOI[I/ILIe CKagd CHuCTE€EMa DOJICMCHTOB. DIIeMEHTHI OepeXOAHbIX TIpynir C€  4Y9aCTUYHO
HEe3aI0JIHEHHBIMH 000JI0UYKaAMHU

CriekTpbl MHOTORJIEKTPOHHBIX aroMoB. AToMm renus. [lepuonuueckas cucrema 3nementoB. O030p
CIEKTPOB JJIEMEHTOB pa3jMyHbIX IpYII [EpUOANYECKOH cucrembl. Ponb 31€MEHTOB ¢
He3ano’dHeHHbIMU d 1 f-000J10YKaMH KaK aKTHBHBIX HOHOB TBEPAOTEIIbHBIX J1a3€POB.

5. Ododexrs lllTapka n 3eemana

BsaumopneiicTBre aTOMOB C BHEITHUMH JIEKTPUUYECKUM M MarHUTHBIM noyisiMu. D¢ dekts! Ll tapka u
3eemana. Pacuieruienrne cieKTpabHbBIX JTUHHM.

6. Ymupenue CreKTpalbHbIX JTHHHHA

VinupeHue CHeKTpalbHBIX JHHUI IEPEeXoJ0B B aTOMax B Ta3000pa3sHOM M KOHIEHCHPOBAHHOM
COCTOSIHUSAX. YIIMPEHWE JINHUW B KpUCTAJUIaX.

7. AXTUBHBIE MaTepuabl JUIs TBepAoTenbHbIX J1azepos (TTJI)

AKTHBHBIC MaTepHabl JUISI TBEPAOTEIBHBIX JIA3€POB: PYOWH, aIFOMO-UTTPHUEBBIA TpaHaT C
HEOJIMMOM, KOPYHJ ¢ TUTaHOM M Jip. OCHOBHBIE OCOOCHHOCTH.

Cemecrtp: 8 (Becennuit)

8. besbI3myuarenbHas peslakcanus MeKTPOHHBIX YPOBHEH U Iepeiada SHepruu Bo30yKICHHS

be3bi3nyuarenbHas penakcanus 3Heprur Bo30y)KICHUS B aKTHBUPOBAHHBIX KpHucTamiax. E€ poib B
nazepax. besp3imyuarenbHas nepefada 3HEPrUU BO3OYKIEHHSI OT OIHUX MOHOB (aTOMOB) IPYTHUM.
Kpucranibl, K0OakTUBUPOBaHHbIE XPOMOM M HEOAUMOM KaK aKTUBHBIE 3JIEMEHTHl TBEPIOTEIbHBIX
nazepoB. KoHIIEHTpallnOHHOE TyIIEHUE JIFOMUHECLIEHITUH.

9. ®u3nYeCKHE CBOICTBA JIA3CPHBIX KPUCTAJUIOB



OcHoBHbIE (PU3MUECKHE CBOMCTBA KPHCTAIOB JUIS TBEPIOTEJIBHBIX JIa3€POB: TEILIONPOBOAHOCTS,
TEPMOONTHYECKUE XaPAKTEPUCTUKH, CTOMKOCTD K JIA3EPHOMY H3IIyYEHHUIO.

10. MHOrOCIOMHBIE TUINEKTPUUECKHE TOKPBITHSA

IToka3zarens IMPCJIOMJICHUSA NPO3PAYHBbIX MATCPUATIOB. MHorocionHbIe AUDJICKTPUYICCKUC ITOKPBITUA B
Jla3epax pasjinyHbIX TUIIOB. MCTOIILI UX IIOJIYyUYCHUA.

11. Marepuansl 1j1sl TOIYITPOBOIHUKOBBIX JIa3epOB

Mertannpl, MOMYNPOBOIAHUKKA U OUANEKTPUKH. OCOOCHHOCTH HMX CIEKTPAIBHBIX M (QU3MUECKHX
CBOWCTB. Marepuassl 17151 1OJIyIPOBOJAHUKOBBIX J1a3€pOB, CTPYKTYPbl U KOHCTPYKIIMU TaKUX JIA3€POB,
OCHOBHBIE TTapaMETPBI U NEPCIIEKTHUBBI.

12. KunkocTy B KBAHTOBOM 3JIEKTPOHUKE

JKugkocT B KBAaHTOBOM JJIEKTPOHMKE: HEOPraHWYECKHE HEOIUM-COAEpXKaIlhe COCAUHEHHS,
pacTBOpBl  OpPraHUYECKUX KpACUTENEH, OXJaXJAarolue JKUIKocTU. JlazepHble cTékia
aKTUBHPOBAaHHBIE HeoAMMOM M 3pOuem. Jlazepel Ha crekiax. BonOKOHHO-ONTHYECKHE Ja3ephl U
YCHJIUTEIN.

13. Cnenuduka TpedoBanuii k matepuasiam TTJI ¢ quoaHO#M Hakaukou

Marepuansl A 1a3epoB C AMOIHOW HAKaYKOH: crieluduKa HaKauyKd, TpeOOBaHUS K MaTephaiaM.
Oco0eHHOCTH JTa3epPOB C TUOTHONM HAKAYKOMH.

14. Matepuaisl 1y GeMTOCEKYHIHBIX JIa3€pPOB

JlazepHble Marepuaibl UIsl TeHEpaUuu (PEeMTOCEKYHAHBIX MMITYJIbCOB: TUTaH- candup, HopcTepur,
rpaHar ¢ XxpoMom +4.

15. Cpenp! nns YO u BY® nazepos
Jlazepusie Marepuaisl 111 YO u BY® nazepos.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

JOCKa, MapKepbl, KOMITBIOTEP U MYJBTUMEIUHHOE 000pynoBaHKE (TIPOEKTOP).
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. JLH.Kyp6aroB. Onrosanexrponnka Buaumoro u MK auanazonos cniekrpa. M., MOTH, 1999, 320 c.
2. I'M.3Bepes, 10./].T'onses. Jlazepsl Ha kpucTamuiax u ux npumeHerne.M., «Pagno u Cssa3b», 1994, -
312 c.
3. B.I'Imutpues, JI.B.Tapacos [Ipuknaanas HenuHeitHas ontuka. M. Hayka 2004r.
4. BomnokonHo- onrtndeckue naruuku. [lon pea. 3. Yana. M. «Texnocdepa»,2008. — 520c.

JomnonHutensHas auTeparypa

1. H.B.Kapnos. JIekiuu no kBaHToBOH anekTpoHuke. M., «Hayka» 1988. 336¢.
2. ILT KproxoB. demrocekynanbie uMmynbebl. M. @uzmataut. 2008.208c.

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



He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha JICKIIUOHHBIX 3aHATUAX UCIIOJIB3YHOTCA MYHBTHMeﬂHﬁHLIe TCXHOJIOTUH, BKIIIOYad ACMOHCTpPAUIO

MpEe3EHTAlNN.
9. MeTonuyeckne yKkazaHusi JJIsl 00y4AIOIIMXCH 10 OCBOCHUIO AU CIUILTHHBI (MOXYJI5)

1) mocemeHre Bcex JIEKIMA, MPEIyCMOTPEHHBIX yYEOHBIM ITUIAHOM; BEJCHHE KOHCIIEKTOB 3aHSATHH;
AKTUBHOE Y4acTHE B OOCYKICHUU JICKITUH;

2) BaXXHO JOOWTHCS MOHMMAHUS M3y4aeMOro MaTepuania, a He MEXaHHYECKOTro ero 3anoMuHanus. [pu
3aTPYIHEHUN W3y4YeHUs OTACIBHBIX TEM, BOIPOCOB, CIEAYeT OO0pamarbcs 3a KOHCYIbTAIlMed K
MpeTnoAaBaTeio Ha JIEKIIUH.



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 KBAaHTOBOH JIEKTPOHUKH

Kypc: 4

kBaTuuKkanus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
7 (ocennuit) - JInddepeHmpoBaHHbIi 3a4eT

8 (Becennnii) - JluddepennupoBanubliii 3aueT

Pa3zpaGoTunk: I'M. 3BepeB, a-p ¢us.-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 u3ydeHus AUCIUTUIMHBI «MaTepualibl KBAHTOBOH JIEKTPOHUKHY» 00yUaIONIHIACS JOJKCH:

3HATb:

*  NPUHLIUNBI (HOPMHUPOBAHUS NIEKTPOHHBIX YPOBHEH M30JIMPOBAaHHBIX aTOMOB, MOJIEKYJI, TPUMECHBIX

KpUCTAJUIOB U MOJIYIIPOBOJAHUKOB,

* CXeMY PHEpreTHUeCKUX YPOBHEH aTroMa BOIOPOA U €T0 CIEKTD;

* uaeu GOPMUPOBAHUS AIEKTPOHHBIX 000JI0YEK MHOTOAIEKTPOHHBIX aTOMOB;

* CXEMY PHEpreTHUECKUX YPOBHEH HEOH - TelIMeBOTO JIa3epa M €ro 0COOEHHOCTH;

* 0COOEHHOCTH CIIEKTPOB JIEMEHTOB C HE3aNOJIHEHHbIMU d- 1 f- 000JI04KaMU U UX MCHOJIB30BaHUE B

Ja3epax;

° CBOIMCTBA OCHOBHBIX MaTrcpuaJIOB I TBCPAOTCIIBHBIX JIA3CPOB!: pY6I/IHa, AJIFOMO- HUTTPHUCBOIO

rpaHaTa ¢ HeOJMMOM, KOPYH/Ia C THTAHOM;

* crneun(uKy UCIOIb30BAHMUS MOIYIPOBOAHUKOB IS T€HEPALINH JIA3EPHOTO U3ITyUeHHUS,;
* npuMepsl 3PPEKTUBHBIX BOJIOKOHHBIX JIA3€POB C TUOAHON HAKAUKOM;
* IIpPUMEpPHI HCIIOJIB30BAHNA Ja3epHBIX MaTepuasioB s reepanun YO suaumoro nu UK nanydenus.

yMeTh:

* BBIOMpATh HEOOXOAUMbIC MaTEPHAIIBI Il Pa3pabOTKU JIa3epOB PA3IMYHOTO HA3HAUCHUS,
* HCIIOJIb30BATh Pa3IMYHBIC MATEPUAIIBI JUISl CO3AAHUS ONTHYSCKHX CXEeM, TPAKTOB, BCIOMOTaTeIIbHBIX
9JIEMEHTOB, B TOM YHCJIE€ MHOTOCJOMHBIX JIUIJIEKTPHUECKHUX 3epKall, (OTONPUEMHUKOB, B JIA3ePHBIX

HpI/I60an Pa3JIMIHOTO HA3HAYCHUS |

® OLICHMBATL BO3MOXXHOCTHU HCIIOJIb30BaHUA PA3JIMYHBIX MaTCpHaJIOB KBaHTOBOM OJICKTPOHHUKHU B

IIOCTABJICHHBIX 3aaa4dax.

BJa/IeTh:
*  HaBbIKaMH pabOTHl C HAYYHO-TEXHHYECKOM JUTEparypoil B 00JacTH MaTepHaOB KBAaHTOBOM
ANEKTPOHUKH;
. MaTeMaTU4ecKuM anmnaparoM, HEOOXOAMMBIM Uil NPOBEACHHS HCCICIOBAHUN  Pa3IMYHBIX
MaTepuallos;

® MCETOAAMH OIITHYCCKHX H3MCpeHHﬁ CBOICTB MaTrcpHrajIoB KBaHTOBOM OJICKTPOHUKHMU.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromMMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsATHs 110 TEME MIPOIUION JICKIUU UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. IlepeyeHb THNOBBIX (IIPMMEPHBIX) BONPOCOB M TeM /J1sl IPOBeJAeHHs POMEKYTOUHOIH aTTecTaluu

o0yuaruuxcst

BOHpOCLI JJISA IIOATOTOBKH K HH(b(bepeHHHpOBaHHOMy 3a4CTy:

1. Pons AKTHUBHBIX, HeJIPIHGﬁHBIX, YHOPaBIAOMIUX MAaTCPUAJIOB B JIa3€pax Pa3IMYHbIX THUIIOB

2. CHCKTpaJ'IBHBIG CBOMICTBA dTOMOB, MOJICKYJI U KpUCTAJJIOB. AtoMm BOAOpOaa

3. MHoroasnekTpoHHbIe aTOMbl. CrieKTpasibHbIe TepMbl. TOHKas! CTPYKTypa TEpPMOB




4. Tlepuoandeckas CUCTEMa JIEMEHTOB. JJIEMEHTBI MIEPEXOAHBIX TPYIII C YACTHYHO HE3AMOJHEHHBIMH
000JI0YKaMu

Oddextr LllTapka u 3eemana
YmmpeHne cuekTpaIbHbIX JTUHUI
AKTHBHBIE MaTepHalbl 1Jis1 TBepAOTeNbHBIX Ja3epoB (TTJI)

® N AHW

BesbznyuarenbHas penakcauus 37€KTPOHHBIX YPOBHEH U Iepeiada SHEPTU BO30YKICHUS
9. ®usnyeckre CBOICTBA JTa3€PHBIX KPUCTAIIIIOB

10. MHOrOCIOMHBIE TUINEKTPUUECKHE TOKPBITHSA

11. Marepunansl 1u1sl TOJIYIPOBOIHNUKOBBIX JIa3€pOB

12. KunkocTy B KBAHTOBOM 3JIEKTPOHUKE

13. Criettupuka TpeboBanuii k Matepuanam TTJI ¢ quomHON Hakaukou

14. Matepuaisl 1y GeMTOCEKYHIHBIX JIa3€pPOB

15. Cpenp! st YO u BY® nazepos

Kpurepun oneHuBaHus
10 6amnos — (IIPEBOCXO/JHO):
*  CHCTEMaTU3MPOBaHHBIC, IIyOOKHE U TOJIHBIE 3HAHMS IO BCEM paslesiaM y4eOHOH Mporpammbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOSIIUM 32 €€ [IPEEIIbl;
. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3bIKE),
CTWJINCTUYECKH I'PaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIPOCHI;
. Oe3ynpeuHoe BiaJicHHE HHCTPYMEHTapHeM Y4eOHOW AMCUUIUIMHBI, YMEeHHE ero 3()(EeKTUBHO
UCIIONIb30BaTh B TIOCTAHOBKE M PEIICHUU HAYYHBIX U MPO(eCCHOHATIBHBIX 3a/1a4;
. BBIpPKCHHAs] CIOCOOHOCTb CAMOCTOATEIHO M TBOPYECKM pEILIaTh CIIOXKHBIE NPOOJIEeMBbI B
HECTaHJapTHOH CUTYyallluH;
* TOJHOE M DIIyOOKOE yCBOEHHE OCHOBHOM M JONOJHHUTENBHOH JUTEparyphl, PEKOMEHJOBAaHHOMN
y4eOHON MPOrpaMMOi TUCTIMITIIHEI;
* YMEHHUE OPUEHTHPOBATHCS B TEOPUAX, KOHLENIMIX U HallpaBIEHUAX 10 U3y4aeMOM AMCLUIUIMHE U
JaBaTh UM KPUTHYECKYIO OLIEHKY, HCIIOJIb30BATh HAYYHBIE JOCTHKEHMS IPYTUX JUCIUILINH;
*  TBOpYECKas CaMOCTOATENIbHAs PadoTa Ha NPAKTHUYECKHX, JIAOOPATOPHBIX 3aHATUSAX, aKTUBHOE
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

9 6amto — (OTJIMYHO):

* CHUCTEMaTU3UPOBaHHbIC, TyOOKHE M MOJTHBIC 3HAHMUS 110 BCEM pa3jieiaM y4eOHOH mporpaMmabl;

. TOYHOE HCIOJIb30BAHUE HAYYHOH TEPMUHOJIOTHH (B TOM 4YHCJIE€ HAa HHOCTPAHHOM SI3BIKE),
CTHJIUCTHYCCKU TPAMOTHOE, JIOTHUECKU MPABUIIBHOE M3JIOKCHHUE OTBETA HA BOMPOCHI;

*  BIAQJCHUC MHCTPYMEHTApUEM Y4CeOHOW IUCHHUIUIMHBI, YMEHHE ero 3((EKTUBHO HCIOJIb30BATh B
MOCTAHOBKE U PEIICHUH HAYYHBIX M MPO(eCcCHOHABHBIX 3a/1a4;

*  CmOCOOHOCTH CaMOCTOSITEILHO M TBOPUECKH PEIIaTh CIOKHBIC MPOOIEMbI B HECTaHAAPTHOM
CUTyallid B paMKax Y4eOHOW MNporpaMMbl, IOJHOC YCBOCHHE OCHOBHOW M JOMOJHH "TEIbHOM
JIUTEPaTyphl, PCKOMEHIOBAaHHON YUeOHOU POrpaMMOi TUCIUITITHHBI;

* yMCHHEC OPHUCHTHUPOBATHCS B OCHOBHBIX TCOPHUAX, KOHIICTIIUAX M HAMPABICHHUAX MO H3y4aeMOM
JMCIUIUIMHE U aBaTh UM KPUTHYECKYO OIICHKY;

*  caMmocCTosATeNIbHasE paboTa Ha MPAKTHYCCKHX, JIAOOPATOPHBIX 3aHITHSIX, TBOPUYCCKOE ydacTHE B
IPYMIIOBBIX 00CYKICHUSX, BRICOKUN YPOBEHb KYJIBTYPhI HCITOJTHCHHS 33 JaHUH.

8 6amnoB — (IIOUYTHU OTIIMYHO):

* CHCTEMaTU3WPOBaHHbIC, IyOOKHE M IOJHBIC 3HAHMS [0 BCEM IOCTABJICHHBIM BOIpOcaM B 00beMe
y4eOHOH MPOrpaMMbl;

*  HUCIOJb30BaHUE HAYYHOH TEPMHUHOJIOTMH, CTWJIMCTUYECKH I'PaMOTHOE, JIOTMUYECKU IIPaBUIIBHOE
W3JI0KEHUE OTBETA Ha BOIIPOCHI, YMEHHUE JeJIaTh 000CHOBaHHBIC BHIBOJIBL;

* BJIAJICHUE MHCTPYMEHTApHEM Y4eOHOU IUCIUILIMHBI (METONAMHU KOMIUIEKCHOTO aHajn3a, TeXHUKOM
MH(QOPMAIMOHHBIX TEXHOJOTUH), YMEHHE €ro HCIOJIb30BaTh B IOCTAHOBKE W PEIICHUHM HAyYHBIX U
npoeCCHOHANBHBIX 3a7[a4; CIIOCOOHOCTh CAMOCTOSITENIFHO pPEelIaTh CIIOKHBIE NPOOIEMBI B PaMKax
y4eOHOH MPOrpaMMbl;

*  YCBOCHHME OCHOBHOW W JIOTIOJHUTEJIHLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCLUUTUIHHBL,

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOM
JUCUMIUIMHE W JaBaTh MM KPUTHYECKYIO OLIEHKY C IO3ULHUI TOoCyJapCTBEHHOH wHIeoiaoruu (1o
JUCLUIUIMHAM COLUAJIbHO-I'YMaHUTAapHOIO LIUKJIA);



* AaKTUBHAas CaMOCTOsTENbHAs paboTa Ha MPAKTHYECKHUX, JTa0OPATOPHBIX 3aHIATUSIX, CHCTEMATHUECKOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BRICOKUN YPOBEHB KYJIBTYPbI HCIIOTHEHHS 33 JaHHMH.

7 6anoB — (OYEHb XOPOLIO):
* CHCTEMaTU3UPOBAHHbBIC, ITTYOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;

¢ HCIIOJIB30BaHUEC Haquoﬁ TCPMUHOJIOTUHN (B TOM YUCJIC HAa MHOCTPAHHOM 5{3BIK€), JJUHI'BUCTHYCCKHU U
JIOTUYCCKH ITPABUIIBHOC U3JIOKCHHUC OTBETA HA BOIIPOCHI, YMCHUC [€JI1aTh 000CHOBaHHBIE BBIBO/IBI,

® BJIaICHUC MHCTPYMCHTApUEM y‘IC6HOﬁ JAUCHUIIIIMHBI, YMCHHUE €r0o HUCII0JIb30BaThb B IIOCTAHOBKE U
PCHICHUU HAYYHBIX U HpO(i)GCCI/IOHaJIBHBIX 3aaa4,

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

® YMEHUE OPUCHTUPOBATHCA B OCHOBHBIX TCOPHUAX, KOHLCHIMUAX H HAIPABJICHHUAX I10 HSy‘IaeMOﬁ
AUCHUIUIMHEC U JaBaThb UM KPUTHUYCCKYIO OLICHKY,

*  caMocTOsiTeNbHas paboTa Ha MPAKTHYECKUX, JIAOOPATOPHBIX 3aHATHSX, Y4acTHE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

6 6autoB — (XOPOILO):
* JIOCTATOYHO IOJHBIC U CUCTEMATH3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MPOrpaMMBI;

® HCIIOJIB30BaHUC HEO6XOI[I/IMOI\/'I Hay‘IHOﬁ TCPMHHOJIOTUHU, CTUJIIMCTUYCCKU TI'PaMOTHOC, JIOTUYCCKHU
MPaBHUIIbHOC U3JIOKCHUEC OTBCTA HA BOIIPOCHI, YMCHUC ACJIATh 000CHOBaHHEIC BBIBO/IbI;

*  BIAJCHUC MHCTPyMEHTapUeM Yy4YeOHOH INUCIMIUIMHBI, YMEHHE €ro KCIOJIb30BaTh B PEIICHUU
y4eOHBIX U MPOPECCHOHAIBHBIX 3aa4; CIOCOOHOCTh CAMOCTOSTEIBHO NPUMEHSTh THUIIOBBIC PEIICHHUS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSIX, KOHIEMUUSAX M HANpaBICHUAX MO H3ydaeMOi
JUCUMIUIMHE W JaBaTh MM CPaBHHUTEJIBHYIO OLICHKY; AaKTHBHAas CaMOCTOsTElIbHas pabora Ha
MPaKTHYECKUX, J1a0OPaTOPHBIX 3aHATUAX, IMEPUOAMYECKOE YYaCTHE B TPYHIOBBIX OOCYKACHUSX,
BBICOKUI YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3aJaHUi.

5 6amnoB — (IIOYTHU XOPOILO):
* JIOCTaTOYHBIC 3HAHHA B 00beMe Y4eOHOH MPOTrpaMMBI;

° HCIIOJIB30BaHHEC Hay‘IHOI\/’I TCPMUHOJIOTUH, CTUIUCTUYCCKU TI'PaMOTHOC, JIOTUYCCKH IIPABUIIBHOC
H3JIOKCHUC OTBETA Ha BOIIPOCHI, YMCHUC 1€J1aTh BbIBOADI;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
y4eOHBIX U TPOEeCCHOHAIBHBIX 33/1a4;

* CHOCOOHOCTh CAMOCTOSTEIILHO IMPUMCHATH TUIIOBLIC PCHICHHNA B paMKax yqe6H0171 nporpamMmmai;
¢ YCBOCHHUC OCHOBHOH JINTCPATyphl, pCKOMeHI[OBaHHOﬁ y‘le6H0ﬁ HpOl”paMMOfI JUCHUITIIINHBI,

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

*  camocTosTenbHas padoTa Ha MPAKTUUECKUX, Ja0OPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3aAaHUH.

4 6amna — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTO4YHBIN 00BEM 3HAHUN B paMKax 00pa30BaTeIbHOIO CTAHJAPTA;
* YCBOCHHE OCHOBHOM JINTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCHUIINHBL

*  HCIOJNIb30BAaHWE HAYYHOU TEPMUHOJIOTMH, CTUIUMCTUYECKOE U JIOTMUECKOE H3JI0KEHUE OTBETa Ha
BOTIPOCHI, YMEHHE JIeTIaTh BLIBO/IBI 0€3 CYIIECTBEHHBIX ONIMOOK;

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

¢ YMCHHC I10J pYKOBOACTBOM IIpCTIOAaBaTCyid pCllaTh CTAHAAPTHBIC (TI/IHOBLIG) 3aaa4u,

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

. paboTa mOA PYKOBOJACTBOM IIPENOAAaBaTelsl HAa MNPAKTUYECKUX, JaOOpaTOPHBIX 3aHATHAX,
JOITyCTUMBINA YPOBEHB KYJIBTYPBI HCTIOIHEHUS 3aJaHHH.

3 6amna — (HEYJOBJIETBOPUTEJIBHO), HE3AYTEHO:

* HEJOCTaTOYHO IMOJHBIA 00bEM 3HAHMI B paMKax 00pa30BaTeIbHOTO CTaHJAPTa;

* 3HAHHME YaCTH OCHOBHOH JINTEPATypbl, PEKOMEHIOBAaHHON y4eOHOMH MPOrpaMMOi TNCIHUILINHB;

*  HCNOJNB30BaHWE HAYYHOM TEPMHUHOJOTHH, HM3JO0XKEHHE OTBETAa Ha BONPOCHI C CYIIECTBEHHBIMHU
JMHIBUCTHYECKUMH U JIOTHYECKUMU OIINOKaMU;

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



*  HEyMEHHE OpPHUEHTHPOBAThCS B OCHOBHBIX TEOPHUAX, KOHIEMIMSAX W HAMpPaBIECHUSX H3ydaeMou
JIHCIHILINHDI,

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

2 6amta — (HEYIOBJIETBOPUTEJILHO):

* (parMeHTapHbIC 3HaHUS B paMKax 00pa30BaTelbHOTO CTaHapTa;

. 3HAaHUSl OTHENBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHIOBAaHHBIX YYEeOHOH mporpaMmmoi
JIHCIHILIAHDI,

. HEYMEHHE WCIIONh30BaTh HAYYHYI) TEPMHUHOJIOTHIO TUCIUIUIMHEI, HAJIWMYUE B OTBETE TI'PYOBIX
CTUIHUCTUYECKUX U JIOTHYECKUX OLINOOK;

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

1 6amr — (HEYIOBJIETBOPUTEJIBHO):

* OTCYTCTBUE 3HAHUU M KOMIICTCHIINIA B paMKaxX 00pa30BaTeIbHOTO CTAHIapPTa WU OTKa3 OT OTBETA.

5. MeTonuueckune MaTepuajbl, OMpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu mpoBenenun auddepeHurpoBaHHOro 3adera oOydaromemycsi npepocrasmsercs 30 MUHYT Ha
noarotoBky. Onpoc obyuaromerocs Mo OMIeTy He JOIDKEH MPEBbINIATh JBYX aCTPOHOMUYECKHUX YacoB
B YCTHOM W (WJIM) TUCbMEHHOU (opMe.



