





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI KBAHTOBOW JTEKTPOHUKU

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-1 — crocoOHOCTh TIPUMEHSITh eCTeCTBEHHOHAyUHble U OOIIeUH)XeHePHbIe 3HAHUS, METO/IbI

MaTeMaTUYeCKOT0 aHajM3a W MOJIeTUPOBAHUSA B WHXKEHEPHOW [JesSTe/TbHOCTH, CBSI3aHHOW C

MPOeKTUPOBaHKEeM, KOHCTPYHMPOBAaHUEM U TeXHOJIOTUSIMU TTPOM3BO/CTBA J1a3epHOM TeXHUKU

OIIK-1 — crocoOHOCTh TIPUMEHSITh €CTeCTBeHHOHAyUHble U OOIeUH)XeHepHbIe 3HAHUS, METO/IbI

12.03.03|MaTreMaTUueCKOTO aHa/lM3a W MOJENUPOBaHUSI B UWH)XXeHepHOU [esTe/lbHOCTH, CBSI3aHHOM C
(1) |dboToHHBIMM TeXHOJOrMAMH 00pabOTKU WHGOPMALMH, ITPOEKTUPOBAHUEM, KOHCTPYMPOBAHHUEM H

TEXHOJIOTHSIM TIPOU3BO/ICTBA 37IEMEHTOB, TIPUOOPOB U CUCTeM (DOTOHUKY U ONITOMH(OPMATUKU

12.03.05
(11)

DOpPMUPOBAHHIO KOMITETEHIUH C/TYXKUT JIOCTKEHUE C/IeIYIOIIUX Pe3y/IbTaTOB 00pa30BaHuUs:
OIIK-1 (12.03.05, 1)

3HAHUSA:

Ha YpOBHe Ipe/iCTaBJIeHHIi:

1. TonHOe omMcaHWe 3JHepPreTUUeCKWX COCTOSHUM W yPOBHel SHEPruv aroMa OIpefe/eHHOrO
XUMUYECKOTO 3/IeMeHTa;

2. oTMcaHVe BO3MOKHBIX JHEPreTUUeCKUX TePeX0/I0B a aToMe;

3. BU/Jbl CHMMETPHI M CUHTOHWH KPUCTaJ/lIa, CBOMCTBA KPUCTA/Ia 00yC/IOB/IEHHBIE €0 CTPOEHUEM;

4. 0OCHOBHbIe KUHETUUeCKUe YPaBHeHUsI B aKTUBHBIX cpefiax (MHBepCHsl HaceJleHHOCTel);

Ha YpOBHe MOHUMaHUSI:

1. IpUYMHBI YIIIMPEeHUsl CTIEKTPabHbIX JIMHUM;

2. (¢u3nueckWe TIPOLIECCHl B AaKTUBHOW cpefie, 0OyC/OBJE€HHbIE €€ arperaTHbIM COCTOSTHUEM,
XUMUYECKUM COCTaBOM M CTPOEHHEM;

3. TIpUYMHBI CMeIlleHHsI SHepreTUUeCKUX YpOBHeW B pe3y/abrare IIOBBILIEHUS] TemrepaTypshl,
JIETUPOBAHUS U T.1.;

YMeHus:

TeopeTUUeCcKue:

1. cTpouTh MO/Ie/TM SHEPTreTUUeCKUX COCTOSTHHAM aroMa C yueToM rnpuHuuna [layny u ipasuia ['yHza;

2. OmpefeNuTh 3MeKTPOHHYI0 KOH(UIYpaldi0 COCTOSIHUS TI0 Ha3BaHWIO YPOBHS B TPHUOIDKEHUN
Paccena-Cangepca;

3. orpefe/iuTh BO3MOXKHOCTh Iepexo/ia COriacCHO MpaBUiaM 0T0opa;

4. MpoBeCTH aHa/K3 MPUYUXH YILIMPeHUs CIIeKTpaabHOM TMHUU B Fa30BOM U TBEP/0TeTLHOM JIa3epe;

5. oripefenuTh FPyMIy CAMMETPHUH U CHHTOHHIO KPUCTaJlia 10 ero pelieTke;

MpaKTU4ecKue:

1. orpefienvTh MIMPUHY CIIEKTPAIBHON JIMHWY, BPeMs M AJIMHY KOTE€DPEeHTHOCTH C TIOMOIIBIO0 3TajioHa
®abpu-Tlepo;
. onipefieUTh K03 duiment ycunenus u KI1/ na3epa;
. OTIpeJIe/TUTh TIOPOT TeHepaluu Jia3epa;
. OTIpe/IeNIUTh TI0 CTIeKTPY TOTVIOIIeH s U30TPOMHOCTh KPUCTasla;
. OTIPE/IeJIUTH TI0 CIIEKTPY TIOTVIOIeH!s Ha3HadeHue (pabouast cpejia, 3aTBOpP) KPUCTAJIIa;
. TIOJIyUUTDb TeHePaL1io BTOPOU rapMOHUKHY;
. U3MeHeHHMsl pexkuMa paboThl J1a3epa, MoyueHre MOAY/IALUH J0OPOTHOCTH pe30HATopa;

HABbIKU:

aHanm3a ¢pU3nUeCKUX MpPOoLeCCOoB, MPOUCXO/IAIINX B /la3ePHBIX Cpefiax;

aHaJlv3a CBOWCTB Bell[eCTBa 10 er0 CTPOEHUI0 U XMMUUYeCKOMY COCTaBYy.
OIIK-1 (12.03.03, 1)

3HAHUA:

Ha YpPOBHe TIpe/ICTaB/IeHUH:

1. mosiHOe omnucaHue »>HepreTUUeCKUX COCTOSSHUM U YpOBHeM 3HEpruM aromMa Ompe/e/ieHHOTO
XUMUUECKOro 3/1eMeHTa;

2. orrcaHue BO3MOKHBIX SHEPreTruueCKux repexooB a arToMe;

3. BUJbI CHMMETPUI | CAHTOHWHM KPUCTaJslia, CBOMCTBA KPUCTasia 00yC/IOB/IeHHbIE 0 CTPOEHUEM;

4. 0CHOBHbIe KWHETHUECKVe YPaBHEHUs B aKTUBHBIX cpefiax (MHBepCHs HaceleHHOCTel);

Ha YpOBHE TIOHUMaHHUSI:

1. IpUYMHBI YIIUPEHUs CTIeKTpabHbIX JIMHUM;

2. ¢u3nueckue TpOLECCHI B AaKTUBHOM cpefle, O0YyC/IOBJIEHHbIE €€ arperaTHbIM COCTOSIHHEM,
XUMHUECKUM COCTaBOM U CTPOEHUEM;

3. TIpUUMHBI CMeIIeHUs SHepPreTUYecKMX YpOBHel B pe3y/sbraTe [IOBBIIIEHUSI TeMIIepaTyphl,
JIETUPOBAHUS U T.11.;

YMEHUsL:

N U R WN



TeopeThueCcKue:
1. cTpouTh MO/Ie/TM SHEPTeTUUECKUX COCTOSTHUAM aroMa C yueToM npuHiuna [layny v ipasuia I'yH/a;
2. OmpefeNuTh 3MeKTPOHHYI0 KOH(UIYpaldi0 COCTOSHUS TI0 Ha3BaHWIO YPOBHS B TPUOIKEHUH
Paccena-Cangepca;
3. onpe/ie/uTh BO3MOXKHOCTD TIepexo/ia COT/IacHO TIpaBUiaM 0TO0pa;
4. TIpoBeCTH aHaIu3 MPUUNH YIIMPeHHs CTIeKTpaJbHOM JIMHKU B Ta30BOM U TBEPZOTE/IEHOM Jia3epe;
5. oTipefesiuTh FPYMITy CAMMETPHH W CHHTOHHIO KPHUCTaJlia 110 ero PelleTKe,;
TpaKTUYe CKue:
1. onpeaenvTh LIMPUHY CHEKTPaJbHOW JIMHUW, BpPeMs M [JIMHY KOT€PeHTHOCTH C TIOMOIIbIO 3TajoHa
®abpu-Ilepo;
. oTipefieiUTh Ko3dduiment ycunenus u KII1] ia3epa;
. OTIpe/ie/IUTh TIOPOT TeHepalyy Jia3epa;
. OTIpe/Ie/IUTBD TIO CTIEKTPY TIOTVIOIIeH s U30TPOITHOCTh KPUCTAILIa;
. OTIPE/IEJTUTH TI0 CIIEKTPY TIOIVIOIeH!s Ha3HaueHue (pabouast cpejia, 3aTBOpP) KPUCTAJIIa;
. TIOJIyYUTDb TeHepaliio BTOPOU rapMOHUKY;
. I3MEeHeHUs pexkuMa paboThl j1a3epa, MoyueHrue MOAYIIALUN JOOPOTHOCTH pe30HaTopa;
HaebIKU:
aHasv3a ¢pU3NUYeCcKUX MPOLIeCCOB, MTPOMCXOAAIINX B Jla3ePHBIX Cpefiax;
aHaJlv3a CBOWCTB BeI[eCTBa 10 er0 CTPOEHUI0 U XUMUUYeCKOMY COCTaBYy.

NOOUThA WN



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucoynrimnaa OCHOBBI KBAHTOBOW 3/TEKTPOHUKM siBisieTcsl UCIUTIIMHON 00513aTe/TbHOM
yacTu 6/10Ka 1 nporpamMMel TIOATOTOBKHM 110 HaripaBsieHusiM: 12.03.05 JIa3epHast TeXHHKA U Jla3epHbIe
TexHosoruy, 12.03.03 ®oToHMKa 1 onToMHpOpPMaTHKa.

CogeprkaHue JUCLUIVIMHBI ABJISeTCS JIOTUYeCKUM NpogospkeHreM auctmruive: @PU3NUKA, XUMUSL.
Copep>kaHue JUCITUTUIMHEI SIB/ISIeTCsE 0CHOBOM fiyist ocBoeHus aucturiid: OIITUKA JIASEPOB.
[TpenBapuTe/bHBIE KOMITETEHITNH, COPMUPOBAHHbBIE ¥ 00YUArOIerocs /0 Hauaia W3y4eHus AUCIUTUTAHBL:

¢ OIIK-1 — CnocobeH IPUMEeHSITh €CTeCTBEHHOHAYUHbIE U 00II[eMHXeHepHbIe 3HAHWs, METO/IbI
MaTeMaTU4eCKOT0 aHa/Ii3a U MOZIe/TMPOBaHUs B UH)KeHePHOU [JIesiTe/TbHOCTH, CBS3aHHOU C
MPOEKTUPOBaHUEM, KOHCTPYUPOBAaHUEM U TEXHOJIOTUSIMU MPOU3BOACTBA Jla3epHOU TeXHUKU

¢ OIIK-3 — CriocobeH TIPOBOAUTE IKCITIEPUMEHTA/IbHBIE UCC/IeIOBAHUS U U3MepeHust, 00pabarbiBaTh U
TIpe/ICTaB/ISITh TIOyYeHHbIe AaHHbIe C YUeTOM CIielii(UKU MeTO/JOB U CPe/ICTB /la3ePHBIX UCC/Ie/I0BaHMI
1 “U3MepeHUi



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

KYPC

CEMECTP

HaumeHoBaHue Ppa3fieyioB U JUNAKTHYECKHUX eJUHHUIL]

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

Jlekuuun

JlaGopaTopHbIi
MPaKTHKYM

IIpakTHUecKHe
3aHATHSA

CamocTrosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

OIIK-1 (12.03.05)

OIIK-1 (12.03.03)

Pa3pen 1. KBanToBasi MexaHuKa aroma. 1. Mogenu aroma. Mogenu
Bopa, TomcoHa, Pesepdopza. 2. Keantosle urcia. [ToaHbi
op6uTabHbII ¥ CIIHHOBBIA MOMeHT cucteMbl. [Tpuniyn Ilaynu. [TpaBuno
T'ynpa. Cpsi3b 3HepreTM4eCKOM CXeMbl 3/1leMeHTa C TI0I0)KeHHeM 3/1eMeHTa
B Tab/mile MeHie/neeBa. 3. BonHOBbIe (YHKIMM CTaljMOHAPHbIX
cocrosituii. Ypasuetue IlIpeunrepa. Bogopogonogo6Hsiii atom.
KoprmyckynsipHO-BOHOBO# Ayanu3sMm. 4. OmnricaHye ypoBHel SHepruil.
Tpubmikenne Paccena-Canziepca. 5. HaceeHHOCTb SHepreTHYeCKUX
ypoBHeii. Pacripesienienue bonblimMana, ®epmu-/upaka u bose-
DiiHiTeiiHa.

24

16

25

25

Paspen 2. du3nuecKne 0CHOBBI B3aUMOJEHCTBHSA KBAaHTOBBIX CHCTEM C
9/IEKTPOMAarHUTHBIM oJieM. 1. CrIOHTaHHble ¥ MH/YLUDOBaHHbIe
niepexozibl. Koadduimentst OitHiuTelina. [TpaBria oTbopa: 3amnpeljeHHbIe
Y paspellieHHble 1epexo/ibl. CevyeHue repexozia U Ko3(urmeHTt
roryioteHust (ycuneHust). CrieKTp usnyueHus. 2. YilmpeHue
CreKTpasbHbIX TMHUHA. COOTHOILIEHHe Heolpe/je/leHHOCTeH «3Heprus —
BpeMsi», eCTeCTBeHHOe BPeMsl KW3HH, LIMPHHA CTIeKTpa CIOHTaHHOTO
n3nydenus. JlopeHiesa (opma TMHUK. BeposTHOCTb MH/YLIMPOBAHHbIX
Tepexo/ioB NIPY MOHOXPOMaTHUeCKoM u3nyueHun. OJHOpojHOe U
HeoJJHOpOZiHOe yiupeHus. ['ayccoBa (hopma JTMHNUM NPU JON/IEPOBCKOM
ympeHnd. 3. KorepeHTHOCTb. []THA ¥ BpeMsi KOTePEeHTHOCTH.

24

12

12

25

25

Paspen 3. I'enepanus 1 ycuaeHHe 31eKTPOMarHUTHOTO U3/TydeHus. 1.
Bo36y>k/ieHie aKTHBHOT'O BeIL|eCTBa. YC/IOBHEe CaMOBO30Y KAeHHUs 1
HacblllleHHe ycu/eHus. 2. I'eHepaliysi 1a3epHOTO U3/TyyeHHsl. YC/IoBHe
rexepanuu. [Topor reneparyuy. MouHoCTb reHepauyn. OZHOMOZJOBBII 1
MHOTOMOZIOBbIN PeXX1M reHepaliii. 3. PacripocTpaHeHKe rayCCoBbIX
yukoB. 4. TIpofio/ibHbIe U rorepeyHble Mozbl. CeseKLHs POJ0IbHbIX 1
TorepeyHbIX Mo/ XapakTepUCTUKH KauecTBa U3/ydeHHusl. 5.
HecrauyonapHas reHeparysi. 3aTsiruBaHye 4acTOTbl. Moay/siyst
7106POTHOCTH. Pe)XXMM CHHXPOHU3ALH MOJ,.

26

14

12

25

25

Pa3spen 4. JIazepHble cpefibl, X CTPOeHHe U CBOWCTBA. 1. ['azoBbie
CMecH Kak pabouasi cpefia /1a3epa. CTONKHOBHTe/bHBIE TIPOLIECChI B
ra3oBbIx cMecsx. [lnasma. 2. )KuzkocTb Kak pabouasi cpefia s1a3epa.
Kpacurenu. 3. BefieHue B Kpuctauiorpaduio. DneMeHTapHas sueiika.
Pemerka. Buzpl cummerpun. CHHIOHHU. VI30TpOIIHBIE 1 aHU30TPOIIHBIE
KpucTa/el. 4. Kprcrann kak pabouast cpezja nasepa. JlerupopaHue.
BivsiHMe IerpoBaHKs Ha T10/10)KeHHe yPOBHel SHepruM B Kpucraie. 5.
Kpucrann Kak macCUBHBbIi 3aTBOp. BimsiHue cTpoeHust KpUCTaslla Ha ero
ornrthueckue cBoiicTsa. 6. Hemmuelinblii kpuctamt. [IpeobpasoBaHue
YacTOThI: TeHepaliisi BTOPOM rapMOHUKM 1 NapaMeTpuyecKasi reHeparysi.

34

17

17

25

25

Bcero 3a 5 cemecTp

108

51

17

17

17

57

100

100

Bcero no gucuuninHe

108

51

17

17

17

57

100

100

3.2. AyANTOPHBIA MPAKTHKYM

Homep u HaiMeHOBaHHe
pa3jesna JUCIUNIUHBI

Tema NPAKTHYE€CKOI'0 3aHATUA

Oo0neMm,

ayp.
JacoB

Pazgen 1. KBanToBas
MexaHHKa aToMa.

ITocTpoenue mogenu atoma 110 ypoHsaM 3Hepruu. Cosganue
CXeMBbl SHepPreTUYeCKUX ypPOBHeH re/vis ¥ HeOHa B resiu-
HEOHOBOM Jlasepe U UX Kjiaccuukauys 1o teopuu Paccena-
CaHpiepca, yKasaHue I1epexofioB.

Knaccudukaryst sHepreTHyecKrx ypoBHel B IPUO/IDKeHNH
Paccena-Canpgepca.

Pazgen 2. ®usnueckue
OCHOBHI B3aUMO/IeCTBUS
KBaHTOBBIX CHCTEM C
3/1eKTPOMAarHUTHBIM TI0JIEM.

Pa3nnuHble cxemsbl 1a3epHOM reHepariy. [1oHsaTHE O
JUHaMAYeCKUX YpaBHEHUSIX UHBEPCHUY HaceleHHOCTeM.

Pacuet mupyHBI 110JI0CHI T'eHepalyy Jla3epa, AJIMHbI 1 BpeMeH!

KOTePeHTHOCTU. AHa/IN3 TIPUUMH yIIMPEHHS ClIeKTPaibHbIX
JIMHUI pPa3/IM4HbIX TUIIOB JIa3e€pOB.

Paspen 3. I'enepanys u
yCUjieHre

Pacuet nopora renepanyy, ko3¢ duLieHTa ycuieHus jasepa.
PerieHue 3a7ia4 110 OTIpeZie/IeHUIO TapaMeTPOB Jla3epPHON

7




3/IeKTPOMarHUTHOTO reHepayuu.
U3/1yYeHUs].
Coo011jeHus 110 TeMe TeMe «[e/TMH-HeOHOBBIH J1a3ep.
6 dusryecKre MpoLecChl, yCTPOHUCTBO, XapaKTePUCTUKHU 2
U3/Ty4eHus U 00/1aCTh TIPUMEHEHUS» .
Coo011jeHus 1o TeMe TeMe « TBepoTebHbIH Ja3ep Ha
peaxo3emernbHbIX MeTa/uiax: Nd:YAG nasep. usnueckue
7  |Pasgen 4. JIazepHble cpefpbl, o 2
N TIPOLIeCChI, YCTPONUCTBO, XapaKTePUCTUKU U3TyYeHUs U
VX CTPOEeHUe U CBOUCTBA.
o0s1acT TpUMEHEeHWS».
HenuHeliHble KPUCTaN/IbI U UX UCIIO/Ib30BaHUe IS

8 ripeoOpa30BaHuUs YaCTOTHI: TeHepalysi BTOPOi TapMOHUKH U 1

rapameTpryeckasi reHepaiusi. Kpucraai Kak macCUBHbIN

3aTBOP.

Bcero 3a 5 cemecTp 17
3.3. JIaGopaTopHbIii NPAKTHKYM
Oo0neMm,
No Homep n HaumeHOBaHHue
Tema /1a00paTOPHOro NPaKTUKyMa aya.
n/n pa3fena JUCHMILUTUHBI
4acoB
Pasgen 2. ®dusnueckue 0CHOBBI

1 B3aMMO/eMCTBUS KBAaHTOBBIX  |/I3MepeHHe LIMPUHBI CIIEKTPaJbHOM JTMHUM reHepauyy He- 4
cucTeM C 37eKTpoMarHuTHeIM  |Ne js1a3epa. OripesiesieHue [J/IMHBI U BDeMEeHU KOTePeHTHOCTU
TI0JIEM.

Tune! Hakauku y1asepos. CpaBHeHnue KII/] TBepoTe/IbHBIX
Pazpen 3. I'enepauus u M N N
JIa3epoB C JIaMITOBOM U JMOAHOM Hakaukoi. OripefiesnieHue
2 |ycuieHUe 371eKTPOMarHUTHOTO 6
riopora reHepaiiuu 1 ko3 duiueHTa yCuaeHus
U3/1yYeHUs.
TBep/0Te/IbHOTO J1a3epa

3 W30TporHble 1 aHU30TPOITHbIe KpUCTa/uIbl. OnipesienieHre 3
Pa3zen 4. JIa3epHble cpejibl, MxX |HA3HAUYEHHsI KDUCTA/LIA 110 CIIEKTPY MOIIOL{eH s

4  |cTpoeHMe M CBOMCTBA. Mopynsiyst 706poTHOCTH pe3oHaTopa. I1acCHBHBIN 3aTBOD 2

5 lenepauyist BTOpoii rapmonyku. Kpucrann KTP 2

Bcero 3a 5 cemectp 17
3.4. CamocronaTenbHast padora crygeura (CPC)
Ne |Homep u HauMeHOBaHHE Oo0nemMm,
CopepixaHue yue0HOro 3aiaHusA
n/n | pasaena JUCHUIIMHBI 4acoB
1 W3yueHue nipe/jyCMOTPEHHBIX TPOrPaMMOM AUJJAaKTUYECKUX 12
eIUHULI 110 KOHCTIeKTaM JIeKLIUM U peKOMeH/1yeMO JIuTepaType.
Pa3pen 1. KanTtoBas BA A A P I Ay patyp
MEXAHHKA ATOMA. BINIO/IHEHNe JoMallHero 3ajaHus «Iloctpoenne mozenu
2 3JIEKTPOHHOTO COCTOSTHUS HEBO30Y)K/[eHHOTO aToMa 4
Ompe/ie/IeHHOT0 XMMUUeCKOT0 3/1IeMeHTa».

3 Pasgen 2. ®dusuueckue  |V3ydeHue npesyCMOTPEHHBIX POIPaMMOM AWJaKTHUe CKUX 8
OCHOBEI B3aMMO/IEHCTBHA |€AMHUL] IT0 KOHCITEKTaM JIeKL[ 1 PeKOMeH/yeMOM JInTeparype.
KBAHTOBBIX CHCTEM C IToAroToBKa K BLIMO/JIHEHUIO U 3aIIUTe J1a00paTOpHOH paboThI

4  |3/IEKTPOMarHUTHbBIM «/3mMepeHre MUPHHBI CTIEKTPaTbHOM TMHNY TeHepary He-Ne 4
ToneM. sasepa. OnpeziesieHye [JIMHBI U BDEMEHU KOT€PEHTHOCT.

5 W3yueHue 1ipeZlyCMOTPEHHBIX POrpaMMON AUJaKTUUeCKUX 8
Pasgen 3. leHeparusi ¥ |eAVHMUL] [10 KOHCIIEKTaM JIeKLIUI U peKOMeH/lyeMOH JITepaType.
ycuieHue [ToAroToBKa K BLIMOJIHEHUIO U 3alIUTe J1ab0paTOPHOH paboThI

6 371EKTPOMarHUTHOTO «Tunbl Hakauky a3epoB. CpaBHeHUe KII/] TBepAoTebHBIX 4
W31y YeHUs . JIa3epoB C JIaMIIOBOH M TUOJHOM Hakaukoi. OnpeziesieHre ropora

reHepauyy 1 ko3 duiiuerTa ycuneHys TBepAOTENTBFHOTO Jla3epar.

v Paszgen 4. JlazepHbie W3yueHue 1Ipe/lyCMOTPEHHBIX MTPOrPaMMO AUJaKTHUe CKUX 8
cpe[ibl, UX CTPOEeHUe U e/IMHUI] [10 KOHCIIeKTaM JIeKI[1i 1 PeKOMeHAyeMol TuTepaTrype
CBOWCTBA. [ToAroToBKa K BLIMOJIHEHUIO U 3alIUTe J1ad0paTOpHOH paboThI

8 «/I30TpOIHbIE ¥ aHW30TPOMHbIE KpUCTaibl. OnpeeeHre 3

Ha3HayeHUs KPUCTasla Mo CIEeKTPY MOITIOLeHHs»
9 IToAroToBKa K BLIMOJIHEHUIO U 3alIUTe J1ab0paTOpHOH paboThI 3

8




10

«Mopynsist 106poTHOCTH pe3oHaTopa. [1acCUBHBIN 3aTBOP»

IToAroToBKa K BLIMOJIHEHUIO U 3alIUTe J1ab0paTopHOI paboThI
«l'enepanys Bropoi rapmoHuKky. Kpuctana KTP»

Bcero 3a 5 cemectp

57

4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIVINHBI

CEMECTP

HEJE/IM CEMECTPA

2| 3

6

7 (8/9/10 |11

12

13

14

15

16

17

5

13

JTP

Jap| | [P

JIP

JIP

JIP

JIP

Bonp.Iud.3au, gud. 3au.

YcnoeHble 0003HaueHUSI:

[P — nuarHocThueckasi paboTa;
[3 — nomaiHee 3a/iaHue;
JIP — naboparopHast pabora;
Bonp./Iud.3au — Bonpocs! K fuddepeHIMpOBaHHOMY 3aueTy;
mud. 3au. — auddepeHIMPOBaHHBIN 3a4erT.

TeKyIuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAIUTCS B IUCKPETHbIE BpeMeHHble MHTepPBaJIbI B
cnenyrommx ¢popmax:

AWUArHOCTHUYeCKas pa60Ta;

AOMalllHee 3adHue,

JlabopaTopHas paboTa;

BOTIPOCHI K v depeHI[IPOBaHHOMY 3aueTy.

IIpomexyTouHas arTecTanus IPOBOAUTCS B hopMax:
I depeHIIMPOBaHHbBIN 3aueT.




5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. . JI. Kucenés. . KBaHTOBasi 1 onTruecKast 37eKTpoHuka. CaHkT-IletepOypr: Jlans, 2022, 351. pec.
2. 0. 3retro. . [TpuHiume! mazepos. CI16.: JTans, 2008, 29 3k3.

5.2. JlononHUTebHASA TUTeparypa o JUCLUIUIVHE:

1. A. {puB. . BBefeHue B onTUUeCKYO 371eKTPOHUKY. M.: Beici. mik., 1983, 2 k3.
2. H. B. Kapiog. . JIekiiuu 1o KBaHTOBOM 3/1eKTpoHuKe. M.: Hayka. I'71. pen. ¢u3.-mar. mirt., 1988, 2 3k3.

5.3. [lepuoguueckue U3gaHust:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/IsT
OCBOEHUS! TUCIATUIAHBI, 3/IeKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHs;

2. https://www.urait.ru/ — O6pa3oBaresibHast Tiatdopma «HOpaiiT». 17151 By30B U CCy30B.;

3. http://library.voenmeh.ru/jirbis2/ — ®yngamenrtanbhasn 6ubnuoreka BI'TY « BOEHMEX» um. 1.0.
YcTrHOBa.

CoepeMeHHBIe MpodeccroHabHbIE 0a3bl JAHHBIX:
1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHUIA.

VHdopMaLioHHbIe CTIpaBOYHbIE CUCTEMBI:
1. Texskcnept — MHbOpMaLMOHHBIN OPTal TEXHUYECKOT0 peryaupoBaHusi: HopMel, mpaBu/ia, craHAapThl
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMaloOHHbBIN TIOpTas ITPaBoBoOi HHGOpMAaI[UH.
5.5. TIporpamMmMHOe obecrieueHue:
He Tpebyercsl.

5.6. H(opmaliMoHHbIe TeXHOJIOTUU:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. KoMIibtoTepHbIi KOMIIEKT.

6.3. J/TabopaTopHbIe 3aHATHA:

. Jlazep toctrpoBouHslii JIT'H;

. Jlazep tBepzoTenbhbiit, Nd: YAG;

. KomrisiexT ontuky;

. ismepurens mowmHocty Ophir Vega ¢ n3MepuTebHbIMY TOI0OBKaMY;
. Ocuunorpad mudposoii AKNIT-4116/2;

. KoMriiiekT He/lMHeMHBIX KPUCTa/IOoB;

. @oroguog Ophir FPS1 SENSOR;

. CniektpomeTp Avantes Avaspec 2048;

. Kamepa Ophir Spiricon SP620U.

CONOOTUTEA WN

6.4. Ilpouee:

1. pabouee mMecTo TperofiaBare/isi, OCHaIlleHHOe KOMITBIOTEPOM C JJOCTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITbIOTepaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[u1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOU cpejie.
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ITpunoxenue 1
K paboueli mporpaMme JUCIHTLTHHBI
OCHOBbBI KBAHTOBOMU 3/IEKTPOHUKH

AnHoTanusa paboueii nporpaMMsl

Iucipnmiaa OCHOBBI KBAHTOBOM 3/IEKTPOHUKM sBrsieTcs AUCLMIIMHON 06s3aTe/IbHOM
yacTd 0oka 1 mporpaMmbl TMOATOTOBKM IO HampasiaeHusM: 12.03.05 Jla3epHas TeXHUKAa M Jla3epHbIE
texHonoruy, 12.03.03 doroHnka U onToMHMOpMaTHKa. JMCIUIUIMHA peanu3yeTcsi Ha dakynerete M
Wudopmaronssix U ynpasstoiqux cuctem BI'TY "BOEHMEX" um. [.®. YcruHoBa Kadeapoit M1
JIABEPHAS TEXHUKA.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:

OTIK-1 (12.03.05)crmocoOHOCTs TIPUMEHSITh eCTeCTBEHHOHAyYHble U OOIIeWH)KeHEpHbIe 3HAHWS, MEeTO/IbI
MaTeMaTU4YeCKOTO aHa/lni3a M MO/IeIMPOBaHUs B WH)KeHEPHOU /IeATeTbHOCTH, CBSI3aHHOM C TIPOeKTUPOBaHUEM,
KOHCTPYMPOBaHHEM U TeXHOJOTUSAMHU NIPOU3BO/CTBA J1a3epPHOM TeXHUKU;

OIIK-1 (12.03.03)criocobHOCTb TIPUMEHSITh ecTeCTBeHHOHAayuyHble W OOIeMH)KeHepHble 3HAaHWS, MeTO/bI
MaTeMaTH4yecKOro aHaiuW3a W MOJE/NUPOBaHUs B WH)XXEHEDHOU [esiTe/IbHOCTH, CBSi3aHHOM C (OTOHHBIMHU
TEXHOJMIOTUSIMA ~ 00paboTKM  WMHGpOpMarvy, TPOEKTHPOBAaHWEM, KOHCTPYWPOBAHHMEM U TEXHOJIOTHSIM
TIPOM3BO/ICTBA 3/IEMEHTOB, IPUOOPOB U CUCTEM (POTOHUKHU U ONITOMH(DOPMATHKH.

Copep>kaHue AUCLUIIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBSI3aHHBLIX C Haya/JlaM{d KBaHTOBOW MeXaHUKU aToMa,
BOJIHOBOW ONTHKOM, a TakkKe OCOOEHHOCTSIMM CTPOEHUsI Jia3epHBIX Cpell, B/IUSHWEM CTDOEHHWsS Ha WX
OITHYeCKUe CBOMCTBA, BOMPOCAMU CTIEKTPOCKOTIMU PACCMOTPEHHBIX BeIl[eCTB.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHbIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e JOMalllHee 3a/]aHue;
e jabopaTopHasi paboTa;
e BOMPOCHI K ArdepeHIIMPOBaHHOMY 3aueTy.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMmol AWUCIUTUTUHBI
MpeAyCMOTPeHbI TeKLMOHHbIe 3aHsATHs (17 4.), mpakTudeckue 3aHsiTvs (17 4.), maboparopHelii MpakTukym (17
4.), caMoCTosITe/IbHasi paboTa cTyzaeHTa (57 u).
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IIpunoxenue 2

K paboueli mporpaMme JUCIHTLTHHBI
OCHOBBI KBAHTOBOMU 3/IEKTPOHUKHN

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

Pexomenjyemas TpyaoeMKoOCTb
HaumeHoBaH#e paboThI Ay PYA ’
JuTeparypa yac.
Paspen 1. KBanToBasi MexaHHKa aToma.
W3yuenue npefyCMOTpPeHHBIX IPOrpaMMOi AjaKTHUe CKUX A. slpus. . Beejiervie B 12
e/[MIHUL] 110 KOHCTIeKTaM JIeKLMii ¥ pekoMeH/yeMoii muteparype,| ONTHIECKYIO STEKTPOHUKY:
M.: Beici. mik., 1983 (1-2)
H. B. KapJios. . Jlekijuu 1o
BrimonHeHue fomaitiHero 3aganus «Iloctpoenve Mogenu <
KBAHTOBOU 3/IeKTPOHUKe: M.:
3JIEKTPOHHOTO COCTOSIHUSI HEBO30Y>K/JEeHHOTO aToMa 4
Hayxka. I'n. pea. ¢pus.-mar.
orpezieJIeHHOT0 XMMUU€eCKOT0 3/1IeMeHTa».
yuT., 1988 (1-4)
Wroro no pasgeny 1 16

Pa3AEJI 2. ®u3nuecKre 0CHOBBI B3aI/lM0]I[eI7[CTBI/IH KBAHTOBBIX CUCTEM C 3/IEKTPOMAarHUTHBIM I10/1€M.

I/IayquHe npeayCMOTPEHHBIX HpOFpaMMOﬁ AW IaKTH4YeCKHNX

O. 3Beurro. . [IpyHIMNBI

13

o o : : 8
e/[HUL]| [0 KOHCTIeKTaM JIeKLIMii 1 peKoMeHlyeMoii tuTeparype. | “1a3€POB: (:(1;[62 '7;131“” 2008
b A ]
o I'. JI. Kucenés. . KBantoBas
IToaroToBKa K BHITIOJIHEHUIO U 3alIUTe J1a00pPaTOPHOH paboThI
o Y OTITHUeCKasi 3/IeKTPOHMKA:
«JI3MepeHye MUPUHBI CIIeKTPa/JIbHON IMHUY reHeparuu He-Ne Camkr-TTetepGypr: Jlanb 4
nasepa. Onpenenedye JJIMHBI U BpeMeHH KOrepeHTHOCTU». y : ’
pa. Lrpea & P P 2022 (1,4,7,9)
Wroro no pasgeny 2 12
Pa3pen 3. I'eHepanys U ycHIeHHe 3JIEKTPOMarHUTHOTO U3/IyUeHHA.
VsvUeHie IDeLVeMOTDe OrDAMMOI a oc O. 3Beurro. . [IpyHIMNEI
yeHUe 1 MOTPEHHBIX TIPOTrPaMMOM AWJaKTHUe CKUX
Y peny p [iporp AAAAK] na3zepos: CII6.: JIans, 2008 8
e/IMHUI] 110 KOHCIIeKTaM JIEKI[MHM U PeKOMeH/IyeMOM JTuTeparype. (3-5)
I'. JI. Kucenés. . KBantoBas
H 5 a6 Y OTITHUECKasi 3/IeKTPOHHUKA:
O/ITOTOBKA K BBITIOJIHEHUIO U 3allUTe 1abopaTopHOii paboThl Canxr-TletepGypr: Jlam,
«Tunel Hakauky s1a3epoB. CpaBHeHve KII/I TBepgoTenbHbIX 2022 (2-4,7)
~ ~ ~ b
J1a3epoB C JIaMITOBOM M JUOZHOM Hakaukoil. OrpesieneHue H. B. Kaprog. . JleKipm 1o 4
ropora reHepariyv 1 ko3 @uiiieHTa yCuaeHs KBAHTOBOM 3EKTPOHHKeE: M.:
TBEPJOTEILHOTO J1a3epay. Hayka. [1. pejy. hus.-Mar.
., 1988 (6,8,11)
Wroro no pasgeny 3 12
Pa3fen 4. J/IazepHble cpeJibl, X CTPOEHHE U CBOMCTBA.
N3yueHue ripelyCMOTPEHHBIX MPOrPaMMON AUAaKTHUe CKUX O. 3Bento. . IIpuHIMNIEBI 8
eJMHMUL] 110 KOHCTIeKTaM JIeKLIUi U PeKOMeHZyeMoM ireparype | naszepos: CII6.: JIans, 2008
[TozroTOBKA K BBITIOJTHEHUIO U 3aljyTe 1ab0paTopHOi paboThI (6)
«M30TpOoIHbIe ¥ aHU30TPOIHbIe KpUcTabl. Onpenenenue I’ JI. Kucenés. . KsanToBas 3
Ha3Ha4YeHUsI KPUCTa/u1a 10 CIIeKTPY MOIVIOLeHUsD» 1 oNnTHhYeCKast 3/IeKTpOHMKA:
TIOArOTOBKA K BLITIONHEHHIO 1 3alluTe TabopatopHoii paborsr | CaHKT-TlerepOypr: Jlan, 3
«Mopynsmyst JOOpPOTHOCTH pe3oHaTopa. [1acCUBHBIN 3aTBOP» 2022 (8,10)
v H. B. KapJios. . Jlekuuu 1o
IToaroToBKa K BHITIOJIHEHUIO U 3all[UTe 1ab0paTOpPHOI paboThI 3

KBaHTOBOM 3/1eKTpOHUKe: M.:




«['enepauys Bropoii rapMoHUKU. Kpucrana KTP»

Hayka. I'n. pes. ¢pus.-mar.
., 1988 (13,19,20,21,27)

Wrtoro mno paspeny 4

17
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IIpunoxenue 3
K paboueli mporpaMme JUCIATLTHHBI
OCHOBBI KBAHTOBOMU JIEKTPOHUKU

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUThL Pe3y/IbTaTbl 00yUeHH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocThueckas pabora

e /IOMalllHee 3a/laHue;

e BOIPOCHI K AubPepeHI[IPOBAHHOMY 3aUeTy;
e jabopaTopHasi paboTa;

e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

¢ IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
¢ TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Ootee - aTTecTaLusl.

JomaiHee 3aiaHue

KomriekT MHAUBUya/IbHBIX 3a/laHUH K JOMalllHeMy 3aZaHuio «[locTpoeHre Mojeny 31eKTPOHHOTO
COCTOSTHHSI HeBO30Y>K/IEHHOTO aTOMa OTpe/le/IeHHOT0 XUMHUUeCKOT0 d/ieMeHTa» TipeacTapied B YMK.
HomarliHee 3afjaHye CUMTAETCS BBITIOJIHEHHBIM YCIIELIHO MPU C/eAYIOMIUX YCI0BUIX:
- IPaBUJIBHOE BBITIOJIHEHHE BCEX MyHKTOB, MPEAYCMOTPEHHBIX 3a/laHUEM;
- KOppeKTHOe o¢opM/IeHHe TIOYYeHHBIX pe3y/bTaToB.

Bomnpocs! k guddepeHupoBaHHOMY 3a4eTy
[Tepeuens BonpocoB npeacTas/aeH B Y MK aucuuniavHel.

JTa6oparopHas paGora

Homnyck k JIP:
- JIOTYCK K BBITIOJIHEHHIO TIepPBbIX ABYX JIP He rpeaycMoTpeH.
- [JIsl IOTTyCKa K BBITIOJIHEHHUIO TPeThel 1 mocieAyouux JIP HeobxoquMa 3aliiuTa OAHON U3 BBITIOTHEHHBIX
paHee pabOT U BBITIONIHEHNE JOMAILTHEro 3a/IaHuUsl.
Oruer nio JIP:
OTueTsI 10 1abopaTOpHBIM paboTaM Tpe/ICTAB/SIOTCS B MEUaTHON UM PYKOMUCHOU dhopme. JlomyckaeTcs
BBITIOJTHEHHE PACUeTOB «BPYUYHYIO» WM UCTI0/Ib30BaHUe CHCTEM aBTOMaTH3aljuy MaTeMaTH4eCKHUX PacueToB.
Kaxxgoe 3ajanve Ha 1abopaTtopHyo paboTy coZiep>XKUT Habop TTapaMeTpoB B COOTBETCTBUU C UHAVBUAYATbHBIM
WM TPYTIIOBBIM BapUAHTOM (KOMILIEKTHI MHAWBHU/YaTbHBIX 3a[IdHuUH 110 1ab0paTopHBEIM paboTam
npefictaBiaeHsl B Y MK).
Kputepuu ouieHBaHus:
JTabopaTopHasi paboTa CUUTAETCs BLIMOJHEHHOH YCIeIHO (PUHUMAETCS) TP CIEAYIONIUX YCIOBUAX:
- IPaBUJ/ILHOE BBITIOIHEHNE BCEX TTYHKTOB, MPeyCMOTPEHHBIX 3a/laHUEM;
- TIPaBUJIbHOE TIOCTPOeHHe U 0OpPMIIeHHe B COOTBETCTBUM C TPeOOBaHUSMH IOCYJapCTBEHHBIX CTaHAapTOB
ECK/] rpacvkoB /1715 BCeX MO/Ty4aeMbIX B XO7ie BBITIONHEHUsI 3a/IaHNsT XapaKTepUCTHK;
- yCrelHast 3alura 1abopaTopHoi padboThl.
3amura JIP:
3armmuTa JIP mpefiycMaTprBaeT 00Cy>K/ieHre MOpsi/IKa pelleHus MpelyCMOTPEHHBIX ee TEMaTHKOM 3a7iad,
BKJTFOUast TPOBEPKY YCBOEHUSI CTYZIEHTOM COOTBETCTBYIOIIUX CBEJIEHUH U3 TEOPHUH.

JuddepennupoBaHHbIil 3a4eT

OO0yuatoITuiics UMeeT MPaBo Ha MOyyeHne MUHUMATLHOMN MOJIOKUTETHHOM OLIEHKY MPU YCIOBUN
YCIIeIIIHOTO MPOXOXKAEHUSI TEKYIIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTUUeCKOUM PaboThI B
COOTBETCTBUHM C rpadMKoM paszena 4.
Honyck K fuddepeHIMPOBaHHOMY 3a4éTy MO AUCLIMIIIMHE 0(hOpMIISeTCS TP CeyIOLUX yCIOBUAX:
- yCrelTHOe BhITIOJTHEHNE JOMalliHero 3a/laHust;
- CIIeIHOe BBITIONHEHWEe UHAWBUYAIBHBIX 3a/IaHUH K JJabopaTopHLIM paboTaM U Tpe/iCTaB/IeHHe OTYeTHBIX
MaTepua’sos;
- 3aIUTa BCeX JIabopaTOpHBIX paboT.
[NopsioK mpoBeAieHUs 3aueTa: NUCbMeHHbIH, 30 MUHYT.
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OLeHKa «OTJIMYHO» CTaBUTCS, e/ CTyfeHT fan 90%+100% npaBUIbHBIX OTBETOB.

OLeHKa «XOpOoLIO» CTaBUTCH, ecy CTygeHT Aan 80%+90% npaBuibHBIX OTBETOB.

OLleHKa «yIOBETBOPUTE/ILHO» CTaBUTCH, ey CTyAeHT Aan 60%+80% npaBUIbHBIX OTBETOB.
OrjeHKa «HeyJ0BJIeTBOPUTEIBHO» CTaBUTCS, €C/IU CTYLEeHT fan MeHee 60% INpaBU/IbHBIX OTBETOB.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Paspen 1. JomalliHee 3aiaHue,
3 | 5 |KsantoBas 24| 8| 41| 0 4116 | 25 | 25 (beB;’:pIgCg:;HHOM
MeXaHHMKa aroMa. A PEHLMP y
3aueTy
Pa3pen 2.
dusnyeckue
OCHOBBI JTabopatopHas paboTa,
B3aUMOJIEHCTBHUSA Bormpocsr K
315 KBaHTOBBIX CHCTeM 24112\ 4 4 4 12 25 25 b bepeHIMPOBaHHOMY
4 3aUeTy
3/1eKTPOMarHUTHBIM
moJjieM.
Paspen 3. JTabopatopHas paboTa,
I'enepanus u BOMDOCH K
3 | 5 |ycunenue 26 | 14 | 4 6 4 12 25 25 P
3/IeKTPOMarHUTHOT'O AM(depeHLpOBaKHOMY
3aueTy
H3/TyYeHus].
Pazgen 4. JlazepHbie ub cbeB:szcz:;HHOM
3 | 5 |cpegpl, ux crpoenme | 34 | 17 | 5| 7 | 5 | 17 | 25 | 25 A Pga‘flep y
H CBOMCTBaA. Y
JlabopatopHast paboTa
Bcero 3a 5 cemectp 108| 51 | 17 | 17 17 57 | 100 | 100
Bcero mo AuCIUILIHHE 108| 51 | 17 | 17 17 57 100 | 100
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