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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

12.03.05 J/Ia3epHas TexHHKA M j1a3epHbIe TEXHOJI0TUH
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa 11 JTASBEPHASA TEXHUKA
[Moroga Anacracus [1aByioBHa, K.(.-M.H., JOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel U1 JTASEPHASI TEXHUKA

3aBenyromumii kadenpoii bopeiiiio A.C., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N1 JIABEPHASA TEXHUKA

3aBepaytommii Kadeapoii bopeiiio A.C., 1.T.H., ipod.




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 — CnocobeH TpPUMEHSTh €CTEeCTBEHHOHAyUHble U OOIeMH)KEeHEepPHble 3HAHHUS, MEeTO/IbI
MaTeMaTH4yeCcKOro aHaau3a U MOZie/IMPOBaHuUs B NH)XeHePHOU [leATe/IbHOCTH, CBSI3aHHOM C IPOEKTUPOBaHUEM,
KOHCTPYMPOBaHKEM U TEXHOJIOTUSMH TIPOU3BOZCTBA J1a3ePHOM TeXHHUKU

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:
OIIK-1

3HAHUA:

Ha YpPOBHe TIpe/ICTaBIeHUH:

1. TonHOe oOmMcaHWe JHEPreTHUeCKUX COCTOSHUM W yPOBHEM SHEPrUM aTroMa OIpe/ie/IeHHOTO
XUMUYECKOTO 3/IEMEHTA;

2. orMcaHue BO3MOKHBIX SHEPreTruueCKux repexooB a arToMe;

3. BUbl CHMMETPUIA | CAHTOHWHM KPUCTaJsla, CBOMCTBA KPUCTasia 00yC/IOB/IeHHbIE €0 CTPOEHUEM;

4. 0CHOBHBIe KWHETHUECKVe YPaBHEHHs B aKTUBHBIX cpefiax (MHBepCHsi HaceleHHOCTel);

Ha YpOBHE TIOHUMaHWUSI:

1. IpUUMHBI YIITUPEHUsI CTIEKTPAbHBIX JIMHUM;

2. ¢u3nMueckue TPpOLECCHI B AaKTUBHOM cpefle, O0YyC/IOBJIEHHbIE €€ arperaTtHbIM COCTOSIHHEM,
XUMUUYECKUM COCTAaBOM M CTPOEHHEM;

3. TIpUUMHBI CMeIeHUs SHepPreTUYecKMX YpOBHell B pe3y/sbraTe [IOBBIIIEHUSI TeMIIePaTyphl,
JIETUPOBAHUSA U T.1.;;

YMEHUsL:

TeopeThUeCKue:

1. CTPOUTH MO/Ie/T SHEPTETUUECKUX COCTOSIHUM aToMa C yueToM npuHLumna Ilaynu v nipaeuia I'yH/a;

2. Ompeje/uTh 3MeKTPOHHYI0 KOH(UIYpalMi0 COCTOSIHUSI TI0 Ha3BaHWIO YPOBHS B TPHOIMKEHUH
Paccena-Cangepca;

3. onpe/ie/TUTh BO3MOXKHOCTD TIepexo/ja COr/IacHO TpaBwiaM 0TOO0pa;

4. TIpOBeCTH aHa/u3 MPUUWH YIIMPeHHs CIIeKTPaIbHOM JIMHKU B Ta30BOM U TBEPZOTe/LHOM Jia3epe;

5. oTipefiesTuTh IPyMITy CAMMETPUH W CHHTOHHIO KPUCTAJIIa 110 ero PeIleTKe,;

TPaKTUYeCKUe:

1. orpefeNUTh MIMPUHY CIEKTPAJbHON JMHWUM, BPEMS U JJIMHY KOT€DEHTHOCTH C TOMOIIBIO 3TajloHa
®abpu-Ilepo;

2. oripegenuTh ko3 durivenT ycunenus u KI1/] na3epa;

3. oTipefiesTUTh MOPOT TeHepaliy ja3epa;

4. omipe/ieNIUTh TI0 CTIEKTPY TIOT/IOIIEeHHS] U30TPOITHOCTh KPUCTAJLIa;

5. oTipefiesuTh T10 CIIEKTPY MOIVIOIeHHs Ha3HaueHue (pabouast cpefia, 3aTBOP) KPUCTAJLIa;

6. U3MeHeHUs pe>XrMa paboThl Jla3epa, ToyYeHrne MOAY/ISILIUY 00POTHOCTH pe30HATOopa;;

HaBbIKU:

aHasr3a (pU3NYeCcKUX MPOLIeCCOB, TPOMCXOAAIINX B JIa3ePHBIX Cpefiax;

aHaJIM3a CBOWCTB BeI[eCTBa 10 er0 CTPOEHUI0 1 XUMUUYEeCKOMY COCTaBYy;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucoynrimnaa OCHOBBI KBAHTOBOW 3/TEKTPOHUKM siBisieTcsl UCIUTIIMHON 00513aTe/TbHOM
yacTu 0;10Ka 1 nmporpamMMeI TIOATOTOBKM TI0 HarpassieHuto 12.03.05 JlazepHast mexHUKa u Ad3epHble
mexHon02uU.

CogepkaHue JUCLUIVIMHBI BJISeTCs JIOTUYeCKUM npopopkenrem aucuuruie: @U3NKA.

CogiepkaHue JUCLMIUIAHBI SBSeTCS OCHOBOH A/si ocBoeHus auciuruy: OCHOBBI JIASEPHOM
TEXHUKU, HEJTMHEMHASA OIITUKA.

HpegBapHTeﬂbele KOMIIeTeHLIH, CCI)OPMI/IPOB&HHLIE y 06yqa}0Luer 0Csd A0 HadaJ/la U3ydyeHud JUCLHUIIIMHBIL

¢ OIIK-1 — CrniocobeH MpUMEeHSITh eCTeCTBEHHOHAYUHbIE U 00II[eMHXeHEPHBIE 3HAHHSI, METO/IbI
MaTeMaTH4yeCcKOro aHalv3a U MOZlelIMpOBaHus B NH)KeHEePHOU [1eTe/TbHOCTH, CBA3aHHOU C
MIpOeKTHUPOBaHKEeM, KOHCTPYMPOBaHHEM U TeXHOJOTUSAMU NTPOM3BO/CTBA J1a3epHON TEXHUKU

¢ OIIK-3 — CriocobeH IIPOBOAUTE IKCITIEPUMEHTA/IbHBIE UCC/IeIOBAHUS U U3MepeHust, 00pabaTrhbiBaTh U
TIpeJCTaB/IsITh M0JTyueHHbIe JaHHbIe C YUeToM Crieliu(prKy MeTOI0B U CPeZCTB Jla3epHBIX UCC/IeZ0BaHUM
1 U3MepeHHi



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe pa3fie/ioB ¥ AMJaKTHYeCKHX eJHHHIY

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

3aHATHA
CamocrosTe/bHasA

MPaKTHKYM
pabora cTyaeHToB

BCET'O
JleKuyuu
JlaGopaTopHbIit
IlpakTHyeckue

®dopmupyemast
KoMmmereHus, %

OIIK-1

Paspen 1. KBanToBas MexaHuka aroma. 1. KoprycKynspHO-BO/THOBOM Jyansm
cseta. [TapameTpsl usnyvenusi. 2. Mogienu aroma. Mogenu bopa, Tomcona,
Pesepdopaa. 3. KeanTtoBble uncia. [TonHbIH OpOUTaNBbHBINA U CITHHOBBINA MOMEHT

5 cuctemsl. [Tpunnun [Maymu. Ipasuno I'yHaa. Ces3b SHepreTUYeckoi cxembl 24 8 4 0 4 16

371eMeHTa C TI0/I0KeHreM 371eMeHTa B Tabmuije MeHyieneesa. 4. OnvcaHne ypoBHeit
sHepruii. [Ipubnkenue Paccena-Cangepca. 5. HacesieHHOCTb SHepreTH4eCcKux
ypoBHeii. Pacnipesienenuie bonbimana, ®epmu-/lupaka u bose-OiiHiTelina.

Pa3spen 2. du3nuecKue 0CHOBBI B3aHMOJEHCTBUA KBAHTOBBIX CHCTEM C
3/IEKTPOMArHUTHBIM I10/1eM. 1. CrioHTaHHbIE 1 WHAYLMPOBAaHHbBIE I1€peXoabl.
Kosdduimentsl DiiHiuTeliHa. [TpaBuia oT6opa: 3arnpelieHHbIe 1 pa3pelleHHble
nepexozibl. CeueHue nepexoza 1 ko3 duLeHT nornouenus (ycunenus). Criektp

5 U3/TyuyeHysl. 2. YIIMpeHe CIIeKTpaIbHbIX TMHUNA. COoOTHOLIeHHe 24 12 4 4 4 12

Heorpe/ie/IeHHOCTell «9Heprusi — BpeMsl», eCTeCTBeHHOe BpeMst )KM3HH, IIMPHHA
CrieKTpa CIIOHTaHHOro u3myueHus. JlopeHiiea hopMa IMHUK. BeposTHOCTh
WH/lYLIUPOBaHHBIX T1€PeX0/|0B [IPY MOHOXPOMATUYeCKOM H3myyeHrd. OZIHOpojHOe U
HeoJJHOpOZiHOe yiupeHusi. I'ayccoBa hopma JTMHNM NPU 0N/IEPOBCKOM YIIMPEHNH.
3. KorepeHnTHOCTb. [ITMHa 1 BpeMsl KOTePeHTHOCTH.

25

Paspen 3. 'eHepanusi M yCH/IeHHe 3/IEKTPOMAarHHTHOI0 H3/IydeHus. 1.
Bo30y»/ieHrie aKTHUBHOTO BellleCTBa. YC/I0BHe CaMOBO30yK/IeHHsI 1 HaCkILIleHHe
ycunenus. 2. TeHepalysi 1a3epHOTO U3/TyueHHs. YCIoBUe reHepalyu. ITopor

5 reHepani. MoljHOCTb reHeparii. OJHOMO/OBBIN 1 MHOTOMO/IOBBII PEXXUM 26 14 4 6 4 12

reHepanuu. 3. PacripocrpaHeHue rayccoBbIx My4koB. 4. IIpofio/ibHble U MOTIepeuHsble
Mozpl. CeleKIUs MPOZIO/IBHBIX U TIONEePeUYHbIX MO/, XapaKTepUCTUKK KayecTsa
n3nyvenus. 5. HecralioHapHast reHepaljyisi. 3aTArMBaH1e 4acToTbl. Moy suus
106poTHOCTH. Pe)kM CHHXPOHM3ALMU MO/,

25

Paspen 4. JIazepHble cpe/ibl, X CTPOeHHe U CBOKCTBA. 1. I'a30Bble CMeCH Kak
pabouast cpesja 1a3epa. CTONKHOBUTeE/bHbIE TIPOLIECCHI B Fa30BbIX cMecsiX. [1nasma.
2. KugkocTb Kak pabouast cpefia nazepa. Kpacurenu. 3. BeezieHue B
Kpucraniorpaduio. JneMeHTapHas siuelika. Perietka. Bussl cuMmeTpun.

5 CHHroHUM. VI30TpOIHbIe ¥ aHU30TPOTHbIE KpUcTauibl. 4. Kprcras kak pabovast 34 17 5 7 5 17

reHepaLysi.

cpezja asepa. JlernpoBaHue. BimsiHye lerupoBaHust Ha TOJIOKeHHe YPOBHeit
SHEpruy B KpUcTaute. 5. Kprcran Kak macCHBHBbIN 3aTBOp. BimsitHue cTpoeHust
KpHCTaJjl/la Ha ero ontuueckue cpoiictsa. 6. HemHelHbI KpUcTaL.
TTpeo6pa3oBaHue YacTOTbI: reHepal{yisi BTOPOil rapMOHUKY U MapaMeTpHyecKast

25

Bcero 3a 5 cemecTp 108 51 17 17 17 57

100

Bcero no aucuunauHe 108 51 17 17 17 57

100

3.2. AyATOPHBII NPAaKTUKYM

Homep 1 HauMeHOBaHHe
pa3jena AMCIMILUIHHbI

Tema NMPAKTHYE€CKOIr'0 3aHATUA

Oo0nemMm,

ayp.
JacoB

Pasgen 1. KBanToBast
MexaHHUKa aroMa.

IMocTpoeHrie MOJie/TH aTOMa I10 yPOBHSM 3Hepruu. Co3nanue
CXeMbI SJHEPreTHUECKUX YPOBHEH Te/lisi U HeOHa B TeJTi-
HEOHOBOM Jla3epe U UX KiaccuuKaiys o teopud Paccena-
Cangepca, yka3aHHe Iiepexo/ioB.

Knaccrdukanys sHepreTHueckux ypoBHel B IPHO/IKeHUN
Paccena-Canpepca.

Pazgen 2. ®dusnueckue
OCHOBBI B3auUMO/1eMCTBUS
KBAHTOBBIX CUCTEM C
3/IeKTPOMarHUTHBIM TI0JIEM.

Pa3znmuunbie cxeMbl jla3epHOM reHeparun. [ToHsATHE O
JVHaMUYeCKHX YpaBHEHUSIX MHBEPCUM HaceeHHOCTeH.

PacueT 1IMpHHEBI TTO/I0CHI TeHepaLyy Jla3epa, AJUHbI U BpeMeH!
KOTepeHTHOCTU. AHa/INU3 TIPUYMH YIITUPEHUs CIIeKTPaIbHbIX
JIMHUN Pa3/TUYHBIX TUTIOB J1a3e€POB.

Pazpen 3. I'enepauus u
yCHIeHHe
3/1eKTPOMarHUTHOTO
U3/TyYeHuUs].

PacueT nopora reHeparyy, Ko3¢durenTa ycuieHus aasepa.
PelrieHre 3a/1a4 110 OMpeZie/IeHUIO TapaMeTpPOB J1a3epHOM
reHeparyu.

Pasgen 4. JlazepHsble cpefbl,
WX CTPOEHUE U CBOMCTBA.

Coob11jeHus 110 TeMe TeMe «[eJTMH-HeOHOBBIH J1a3ep.
du3NYeCKUe MPOIeCChl, YCTPOUCTBO, XapaKTePUCTUKU
U3/Ty4eHHs U 00/1aCTh TIPUMEHEHUS» .

6
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7 Coo0rrieHus o TeMe TeMe « TBep/I0Te/TLHBIN /1a3ep Ha 2
penxo3emernbHbIX MeTayuiax: Nd:YAG nasep. ®usnueckue
TMIPOLECCHI, YCTPOKCTBO, XapaKTePUCTUKH U3MyUYeHUs U
006s1acTH TIpUMeHeHUsI».
HenuHeliHble KpUCTaN/IbI U UX UCIIO/Ib30BaHue IS

8 rpeo0Opa30BaHMst YaCTOThI: TeHepaLysi BTOPO rapMOHUKH U 1

rapamMeTpryeckas reHepauys. Kprcrann Kak nacCUBHBIN
3arBOP.
Bcero 3a 5 cemectp 17
3.3. JTaGopaTopHBIi NPAKTHKYM
Oo0neMm,
Ne Homep u HaiMeHOBaHHe 6
o/ e —— Tema j1abopaTopHOro nNpakTUKyMa aya.
4acoB
Pasgen 2. ®dusnueckue 0CHOBBI

1 B3aMMO/eMCTBUS KBAaHTOBBIX  |/I3MepeHMe LIMPUHBI CIEKTPaJbHOUM TMHUM reHepauyy He- 4
CUCTeM C 37eKTpoMarHuTHeIM  |Ne nasepa. OnipefesieHue AJIMHbI M1 BpeMeHU KOTepeHTHOCTU
T0JIEM.

Tune! Hakauku y1asepoB. CpaBHeHnue KII/] TBepoTe/IbHBIX
Pazpen 3. I'enepanus u M N N
JIa3epoB C JIaMITOBOM U JUOAHOM Hakaukoi. OripesienieHue

2  |ycuieHHe 371eKTPOMarHUTHOIO 6

— ropora reHepalivy 1 ko3 duiieHTa ycuaeHus
TBepZOTeNBLHOIO Jla3epa

3 W3oTporHble 1 aHU30TPOIIHbIe KpUCTa/uibl. OnipesienieHre 3
Paszien 4. JIasepHble cpefipl, Mx [HA3HAY€HHUsl KDUCTA/IIA 110 CIIEKTPY MOIVIOLeHHs]

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

5 lenepanust BTopol rapmonuku. Kpucrann KTP 2

Bcero 3a 5 cemecTp 17
3.4. CamocTosnTenbHas padora crygenra (CPC)
Ne |Homep u HauMeHOBaHHe O6bem,
CopepikaHue yueOHOro 3aaHusA
n/n | pasaena JUCHUIIMHBI 4acoB

1 W3yueHue npeyCMOTPEHHBIX gporpaMMoﬁ AM/IAKTHYECKIX 12
Paszen 1. Ksantopas eIMHUL] [10 KOHCIIeKTaM JIeKL[Ui U peKOMeHAyeMOM JIuTeparype.
MEXAHMKA aTOMa. Brimonnenue gomaniHero 3aganus «Iloctpoerue Mmogenu

2 3JIEKTPOHHOTO COCTOSTHUSA HEBO30Y)K/IeHHOTO aToMa 4

OTpe/ie/IeHHOT0 XMMHUeCKOTO 3/IeMeHTay.

3 Pasgen 2. dusnueckue  |VI3ydeHue NpefyCMOTPEHHBIX IPOrPAMMOMN JUJaKTHUe CKUX 8
OCHOBBI B3aMMOZIeHCTBYS |€JUHNUL] [10 KOHCITIeKTaM JIeKLIUI U PeKOMeHZyeMOU IuTeparype.
KBAHTOBBIX CHCTEM C IToAroToBKa K BLIMOJIHEHUIO U 3aljUTe J1ab0paTopHOI paboThI

4  |3/IEKTDOMarHUTHbIM «/3mMepeHye IKMPUHEI CIIEKTPaNbHOM UHWY TeHepaliuu He-Ne 4
TOJIEM. nasepa. OnpefiesieHye [JIMHBI U BDEMEHU KOT€PEeHTHOCTU».

5 W3yueHue 1IpeZlyCMOTPEHHBIX POrPaMMOi AUJAKTUUECKUX 8
Paspgen 3. 'eHepaiyisi ¥ |@JMHHAL] [10 KOHCITIEKTaM JICKLIN U PeKOMeHZyeMOU JITeparype.
ycuienve [ToAroToBKa K BLIMOJIHEHUIO U 3alIUTe J1a00paTOpHOI paboThI

6 371EKTPOMarHUTHOTO «Turnbl Hakauky na3epoB. CpaBHeHUe KI1/] TBepAOTebHBIX 4
W31y YeHHUs. Jla3epoB C JIaMIIOBOM U JMOAHOW Hakaukoil. OrnpesieneHue nopora

reHepauyy 1 ko3dduiiuerTa ycuneHys TBepAOTETBLHOTO Jla3epar.

v W3yueHue npe/yCMOTPEHHBIX gporpaMMOI‘/’I AM/JAKTHYECKHX 8

eIUHULI 110 KOHCTIEKTaM JIEKLIUM U peKOMEeHAyeMOW JTUTepaType
IToAroToBKa K BLIMOJIHEHUIO U 3alIUTe J1ab0paTopHOI paboThI

8  |Pazgen 4. JlazepHbie «/I30TpOIHbIE ¥ aHW30TPOIHbIe KpUCTabl. OnpeieneHye 3
cpe[ibl, UX CTPOEeHUe U Ha3HayeHUs KPUCTaJl/1a M0 CIEeKTPY MOITIOLeHUs»

9 CBOMCTBA. IToAroToBKa K BLIMOJHEHUIO U 3aljUTe 1ab0paTopHOI paboThI 3

«Mopynsist foOPOTHOCTH pe3oHaTopa. ITacCUBHBIN 3aTBOP»
10 [NoaroroBka K BBITIO/THEHHIO U 3aLl{uTe nabopaTopHOii paboThI 3
«l'eneparus Bropor rapmoHuku. Kpucrama KTP»
Bcero 3a 5 cemectp 57
7 32073




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJEJ/IN CEMECTPA
1234 5 |6 7 9 10|11 12 13 14 15 16| 17
JIP, OTu. JIP, OTu. JIP, OTu. JIP, Otu. | JIP, OTu. mad.
> A3|Kou IR~ 0 rip oy PPl | o (KO op | mosp [P zau.

YcnoBHbIe 0003HAYEHUS:

[P — nuarHocTrueckasi paboTa;
3 — nomaiiHee 3a/iaHue;

Ko — konnoksuywm;
JIP — naboparopHas paboTa;
Ortu. no JIP — otuet 1o JIP;
. 3a4. — auddepeHIMPOBaHHbIN 3aueT.

TeKyIuii KOHTPOJ/Ib YCIIEBAéMOCTH CTYI€HTOB TIPOBOJUTCS B JUCKPETHbIE BPEMEeHHbIE HHTepPBA/IbI B
crenyommx popmax:
[IMarHoCcTuyeckas pabora;
JOMalliHee 3a/jaHue;

KOJIZIOKBUYM;,

nabopatopHas paboTa;

otuet 110 JIP.

IIpome)xyTouHas arTecTanusi TIPOBOJUTCS B hopMax:
mriddepeHITMPOBaHHBIN 3aUeT.
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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. . BBeseHue B oNTUUECKYO 371eKTPOHUKY. M.: Beici. mik., 1983, 2 5k3.
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.

CorpeMeHHBIe 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.

VHdopMaLoHHbIe 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- nHbOpMalOHHBIN TIOpTasl IpaBoBoi 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.



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. KoMIibroTepHbIi 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;

. CnektpomeTp 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 OCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[u1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOU cpejie.
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ITpunoxenue 1
K paboueli mporpaMme JUCIHTLTHHBI
OCHOBBI KBAHTOBOU 3/IEKTPOHUKH

AnHoTanusa paboueii nporpaMMsl

Ouciunmiaa OCHOBBI KBAHTOBOM 3/IEKTPOHUKM sBrsieTcs AUCLMIIMHON 06s3aTe/IbHOM
yactd Osoka 1 mporpamMmbel TOATOTOBKM IO HampaeieHuto 12.03.05 JlazepHas mexHUKA U Jd3epHble
mexHono2uu. JINciUIIiHA peanu3yeTcs: Ha dakynbTere M VH(DOPMALIMOHHBIX U YIIpaBISIONMX cucteM BI'TY
"BOEHMEX" um. [].®. Ycrurosa kadenpoit 11 JTASEPHASA TEXHUKA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-1 CriocobeH TIpUMEHSITh €CTeCTBeHHOHAYYHbIe W 0OIIeMHKeHepHbIe 3HAHUS, METO/bl MaTeMaTHUeCKOTO
aHaJli3a ¥ MO/IeTMPOBaHUs B MH)KeHEPHOU JiesiTe/TbHOCTH, CBSI3aHHOM C IPOeKTUPOBaHNEM, KOHCTPYHUPOBaHUEM
Y TEXHOJIOTUSIMHU TIPOU3BO/ICTBA JIa3ePHOM TeXHUKHU.

CojiepkaHue AUCLIMIVIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C HauajlaMU KBAaHTOBOW MeXaHUKH aTroMa,
BOJIHOBOW ONTHKOM, a Takke OCOOEHHOCTSIMM CTPOEHUS JIa3epHBIX CpeJl, B/IUSHUEM CTDOEHHUS Ha WX
OTNTHYeCKHe CBOWCTBA, BOIIPOCAMHU CTIEKTPOCKOTIMK PACCMOTPEHHBIX BeIleCTB.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e JOMalllHee 33/]aHue;
*  KOJUIOKBUYM,;
¢ naboparopHas pabora;
e otuert 1o JIP.

ITpoMexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e udepeHMPOBAHHBIN 3a4erT.

OO01jas  TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

MIpelyCMOTPEHbI IEKI[UOHHbIe 3aHATHs (17 4.), mpakTudeckue 3aHsaTHs (17 4.), maboparopHelii MpakTUKyM (17
4.), caMocTosATe/bHas pabota cryaenTa (57 ).
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TEXHOJ/IOI'U 1 ®OPMBbI

IIpuioxenue 2

K paboueli mporpaMme JUCIHTLTHHBI
OCHOBBI KBAHTOBOMU 3/IEKTPOHUKHN

OBYUYEHUSA

PekoMeH/Jaliy 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 yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

12

Pexomenjyemas TpyaoeMKoOCTb
HaumeHoBaH#e paboThI Ay PYA ’
JiTeparypa yac.
Pa3aen 1. KBanToBasi MexaHHKa aToMa.
W3yuenue npefyCMOTpPeHHBIX IPOrpaMMOi AjaKTHUe CKUX H.B. KaPHOB' - Jlexun 1o 12
e JIHAL] 110 KOHCTIEKTaM JIeKLMil ¥ peKoMeH/iyeMoii uteparype. KBAHTOBOH S/IEKTPOHMKe: M.:
Hayxka. I'n. pen. ¢u3.-Mart.
JnT., 1988 (1-4)
BrimonHeHue fomaitiHero 3aganus «Iloctpoenve Mogenu
A. flpus. . BeesieHue B
5/IeKTPOHHOTO COCTOSTHMSI HeBO30Y>KZIleHHOTO aToMa 4
ONTHUYECKYIO 3JIEKTPOHUKY:
OTIpeZle/IeHHOI0 XMMUYEeCKOI'0 /IeMeHTa».
M.: Beicm. mik., 1983 (1-2)
Wrtoro no pasgeny 1 16
Pazaen 2. ®usnyeckye 0CHOBBI B3alMO/eHCTBHSI KBAHTOBBIX CHCTEM C 3/1IeKTPOMarHUTHBIM I10J1eM.
W3yuenue npefyCMOTpPeHHBIX IPOrpaMMOi AHJaKTHUe CKUX I'. J1. Kucenés. . Ksantopast 8
e/[MHHL] 110 KOHCIIeKTaM JIeKLMil 1 pekoMeHlyeMoii ureparype. | 1 ONTHIECKasT S/IEKTPOHIKA:
Cankr-ITetepOypr: JlaHb,
o 2022 (1,4,7,9)
IToaroToBKa K BHITIOJIHEHUIO U 3alIUTe J1a00pPaTOPHOH paboThI
o O. 3Beurro. . [IpuHIUIBI
«/3MepeHyre LIWPUHBI CIIEKTPaIbHOM TMHKUU reHeparui He-Ne nasepos: CTI6.: Jlans. 2008 4
nasepa. Ornpefenenue AJIMHBI U BpEMEHU KOT€PeHTHOCTH». POB: a 2' '7) ’
&=
Wroro no pasgeny 2 12
Pa3aen 3. I'eHepaljusi u ycu/IeHHe 3/IeKTPOMarHUTHOI0 U3/TyYeHH.
W3yueHue rpegyCMOTPEHHBIX IPOrPaMMOM JMJaKTHUUe CKUX H. B. Kapros. . Jlexuu 1o
e I?IIHI/I o Ig)}’?gHEKTa]I;\)/I JieK Hﬁpm F()eKOMeH ’qeﬁloﬁ JiuTeparype KBAHTOBO# 5/1eKTPOHHKeE: M. 8
AMHHL 1 p Ay patype. Hayxka. I'n. pen. ¢wu3.-Mar.
mT., 1988 (6,8,11)
o 6 4 046 O. 3sento. . IIpuHIMIEBI
OArOTOBKA K BLINO/IHEHHIO 1 3alLjiTe 1a00PaTOPHON PabOTEI | 1oz0n0p: CT16.: Jlams, 2008
«Tunel Hakauky s1a3epoB. CpaBHeHve KII/I TBepgoTenbHbIX (3-5)
J1a3epoB C JIaMIIOBOM U jM0fiHOMN Hakaukoil. OnpefeneHre [ J1. Kucenés. . KBantopas 4
ropora reHepariyv 1 ko3 @uiiieHTa yCuaeHs M OTITHYeCKAsT STeKTPOHUKA:
TBEPZIOTEe/IbHOTO Jla3epa». Canxr-Tlerep6ypr: JlaHs,
2022 (2-4,7)
Wroro no pasgeny 3 12
Pa3fen 4. J/IazepHble cpeJibl, X CTPOEHHE U CBOMCTBA.
W3yuenue npefyCMOTpPeHHBIX IPOrpaMMON WJaKTHUe CKUX I'. JI. Kucenés. . KBanTtoBas 8
e/IMHUL] 110 KOHCIIeKTaM JIEKL[UM ¥ peKOMeH/IyeMOM IuTepaType | U ONTHYecKasi 31eKTPOHUKa:
TToAroTOBKa K BHITIONHEHHIO U 3amuTe naboparopHoii paboter | CaHKT-IlerepOypr: Jlaus,
«M30TpOoIHbIe ¥ aHU30TPOIHbIe KpUcTabl. Onpenenenue 2022 (8,10) 3
Ha3HaueHWs KPUCTasula [0 CIeKTPY MOIVIOLeHUA» H. B. Kapros. . Jlekijuu 1o
TT0/rOTOBKA K BHITIOMHEHHIO U 3alLTe TaGOpaTopHoii paborsl |KBAHTOBOH S/EKTPOHHUKe: M.: 3
«Mopysuus [o6pOTHOCTH pe3oHaTopa. [TacCUBHBIN 3aTBOP» Hayxa. I'n. pez. us.-mar.
= qmrt., 1988 (13,19,20,21,27)
IToaroToBKa K BHITIOJIHEHUIO U 3all[UTe 1ab0paTOpPHOI paboThI 3
O. 3Beurro. . [IpyHIMNEI
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«['enepauys Bropoii rapMoHUKU. Kpucrana KTP» nasepos: CII6.: JIanb, 2008

(6)

Wrtoro no paspeny 4 17
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IIpunoxenue 3
K paboueli mporpaMme JUCIHTLTHHBI
OCHOBBI KBAHTOBOMU JIEKTPOHUKU

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

e JOMalllHee 3aJjaHueE;

*  KOJ/UIOKBUYM;

e jyabopaTopHasi paboTa;

e oruet 1o JIP;

e uddepeHPOBAHHBIN 3a4erT.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

JlomaiHee 3a/janue

KoMmruieKkT MHMBUAYaIbHBIX 33/laHUM K JoMalllHeMYy 3aZlaHnio «IlocTpoeHne MOZiesi 3IeKTPOHHOTO
COCTOSTHUSI HeBO30Y)K/|eHHOTO aToMa OTpeZie/IeHHOr0 XUMUUeCKOTOo 3/ieMeHTa» Tpezcrasied B YMK.
[JoMaliHee 3a/laHye CUATAETCS BBINIOJIHEHHBIM YCIIELIHO NPU CJIeAYIOLUX YCIOBUSX:
- [IPAaBUIbHOE BBINOJIHEHNE BCeX IIyHKTOB, IIPeyCMOTPEHHBIX 3a/jJaHueM;
- KOppeKTHOe o(opM/ieHHe [10/IyYeHHbIX Pe3y/bTaToB.

Konnoxkeuym

OLleHKa «OTJINYHO» CTAaBUTCS, €CJTU OTBET SIB/ISIETCS TTO/THBIM U IPaBU/IbHBIM.
O1leHKa «XOpOII0» CTAaBUTHCS, €C/IA OTBET SIBJISIETCS TIO/THBIM U TIPaBUWILHBIM, TIPH 3TOM JOTTYIIIeHbI
HeCyIleCTBeHHbIe OIMOKY, UCTIPaB/IeHHbIe TIOC/Ie HABO/SIIMX BOTIPOCOB MPEeMo/iaBaTeis.
Or1eHKa «y/I0B/IETBOPUTEILHO» BBICTAB/ISETCS], €C/TA CTY/AEeHT 00HAPY>KHUBAeT 3HAHUE Y MOHUMaHVe MaTepuasa
KypCa, HO M3/IaraeT MaTepyaJl HeTIOJTHO U ZIOIyCKaeT CyIjeCTBeHHbIe OIMOKHU B (POPMYTMPOBKe OCHOBHBIX
TOHSTHUN U 3aKOHOB.
O11eHKa «HEYI0B/I€TBOPUTE/THLHO» BLICTAB/IAETCSI, €C/I TIPU OTBETe 0OHAPY)KEHO HEITOHUMaHHe O0CHOBHOTO
CoZiep>KaHusl yueOHOro MaTeprara Wid JAOMYyIeHbl Cyl[eCTBEeHHbIe OIIHOKH, KOTOPBIE YUAI[UICA HE MOXKET
WCIIPaBUTh TIPY HAaBOJSIIMX BOTIPOCAX ITPEIo/aBaTe/is.

JlaGoparopHas pabora

Hornyck K JIP:
- IOTTCK K BBITIOJTHEHHIO TIepBbIX /ByX JIP He ripeycMoTpeH.
- /sl IOTTyCKa K BBITIOIHEHUIO TPEThel 1 nocieyronmx JIP HeoOXo/iMMa 3all[iuTa O/IHOM U3 BLIMOJTHEHHBIX
paHee paboT U BBITIOTHEHKE TOMAIITHEro 3a/JaHuUs.
Ortuer 1o JIP:
Otuetsl 110 1abOpaTOpHBIM PaboTaM Tpe/ICTAB/SIOTCS B MeUaTHON UK PyKOMMcHOM dopme. [lomyckaercs
BLITIO/IHEHHE PaCUeTOB «BPYUHYIO» WM UCTI0/Ib30BaHKe CUCTeM aBTOMAaTHU3alliy MaTeMaTHueCKUX pacueToB.
Kaxxgoe 3a/janve Ha 1abopaTtopHyo paboTy Co/iepXXUT Habop TTapaMeTPOB B COOTBETCTBUM C UHAWBUYaTbHBIM
WY TPYTINOBBIM BapUAHTOM (KOMILIEKTHI UH/IUBH/YaTbHBIX 3a/IaHUH 10 Tab0paTopHBIM paboTam
npezcrasiaeHsl B YMK).
Kputepuu olieHUBaHUS:
JIaboparopHast paboTa CUMTaeTCs BLIMOJTHEHHOH YCITeIIHO (TIPUHUMAETCS) TIPYU CJIeAYIOLIUX YCIOBUSIX:
- IPaBWIbHOE BBIMTO/IHEHNE BCeX MYHKTOB, TIPeyCMOTPEHHbIX 3a/JaHUeM;
- TIPaBUJIbHOE TIOCTPOEHHUe U 0(OPM/IEHHE B COOTBETCTBUM C TPeOOBAaHUAMU rOCYJapCTBEHHBIX CTaH/IapPTOB
ECK/I rpacdvkoB ajis BceX TIOy4YaeMbIX B XO7ie BHITIOJTHEHUS 3a[JaHUsI XapaKTePUCTHK;
- yCrerHas 3amjuTa 1abopaTopHoi paboTHI.
3awura JIP:
3amura JIP mipefycMarpyBaeT 00CYy>KJeHUe TIOpsi/iKa PellleHus TIPeyCMOTPEHHbBIX ee TeMaTUKOM 3a/iau,
BKJIIOUasi IPOBEPKY YCBOEHUSI CTyAeHTOM COOTBETCTBYIOIIMX CBeZleHUI U3 TeOpHH.

Otuet o JIP
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Oruetsl 110 1ab0paTopHbIM paboTaM MpeACTaB/SIOTCS B TIeUaTHOM BHjie B hopMmare, rmpeyCMOTPEHHOM
11ab;10HOM OoTYeTa 10 JlabopaTopHOii paboTe, UM PYKOIIMCHOM opMe. [I0mycKaeTcs BBIMOTHEHE PACUeTOB
«BPYYHYIO» WU UCIIO/Ib30BaHKE CUCTEM aBTOMAaTH3alliy MaTeMaTHUeCKUX PacyeToB. 3allliTa OTUeTa MPOXOAUT
B (hopme Z0K/Iaia CTyZieHTa 10 BBITIOJIHEHHOM paboTe M OTBETOB Ha BOIPOCHI MPEIofiaBaTesis.

Oruetr He MOXKeT ObITb PHUHST U TIOJIEXXUT 10paboTKe B CiTydae:
* OTCYTCTBHSI HEOOXOJUMBIX Pa3/iesioB;

* OTCYTCTBHS He0OX0AUMOrOo rpadhHyecKoro MaTepuara;

* HeKOPPeKTHOM 00pabOTKM pe3ysIbTaToB.

JuddepennupoBaHHbIi 3a4eT
Hormyck k quddepeHIIMPOBaHHOMY 3a4éTy 0 JUCLUATIIMHE 0QOPMIISeTCS TIPU CJIeyIOIIUX yCIOBUSX:
- YCIeIIHOe BBINO/IHEHYEe JOMAaIIHero 3a/laHusl;
- yCIelIHOe BHIMOTHeHWe WHUBUAYAIbHBIX 3a/laHMH K 1ab0opaTopHbIM paboTaM U Mpe/iCTaB/IeHHe OTUeTHBIX
Marepua’os;
- 3aIIMTa BCeX 1abopaTopHBIX pabor.
[TopsioK TIpoBeZieHys 3aueTa: MMCbMeHHbIH, 30 MUHYT.
OLeHKa «OTJIMYHO» CTaBUTCS, e/ CTyAeHT fan 90%+100% npaBUIbHBIX OTBETOB.
OLjeHKa «X0pOoLLIOo» CTAaBUTCH, ecyy CTyeHT Aan 80%+90% npaBUibHBIX OTBETOB.
OLleHKa «yIOBIETBOPUTE/ILHO» CTAaBUTCH, eCyn CTyAeHT Aan 60%+80% npaBUIbHBIX OTBETOB.
OLieHKa «HeyI0B/IeETBOPUTEILHO» CTABUTCS, €C/IU CTY[eHT fjan MeHee 60% IpaBU/IbHBIX OTBETOB.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe 3aHATHSA B
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KonnokBuywm,
3 | 5 [Pasaen 1. Koantopas 24 | 8 | 4| 0 | 4 | 16 | 25 | Iomamnee
MexaHUKa aToMa.
3a/jaHue
Pazpen 2. ®usuyeckue JTabopaTopHasi
3 g |OCHOBBI B3alMO/|eCTBUA 24 | 12 4 4 4 12 75 pabora,
KBAHTOBBIX CUCTEM C Ortuert 110 JIP,
3/IEKTPOMArHUTHBIM M0JIEM. KosnokBuym
Paspen 3. I'enepanys u JlaboparopHast
3 | g yewrenme 26 | 14| 4 | 6 4 | 12 25 paGorsa,
3/ICKTPOMarHUTHOI0 Ortuet no JIP,
H3JTyUeHM. Kosnoksuym
JlaboparopHasi
3 5 Pazpgen 4. JIa3epr£e Cpepel, | o4 | 1o 5 7 5 17 75 pabora,
HMX CTPOeHHUe U CBOMCTBA. Ortuert 110 JIP,
Konnoksuym
Bcero 3a 5 cemectp 108 | 51 | 17 17 17 57 100
Bcero no auciumn/InHe 108 | 51 17 17 17 57 100
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Onenounblie MaTepuasbl mo guciumiudie OCHOBBI KBAHTOBOM 3/IEKTPOHUKU

OIIK-1 - CnocobeH npumeHsimb ecmecmeeHHOHAayuHble U 00WeuHyceHepHbie 3HaHUs, Memoobl
mMamemamuyeckoz20 aHA/U3d U MOOe/UPOBAHUS1 8 UHMCeHePHOUl OesimebHOCMU, CEA3AHHOU C
npoeKmupogaHuem, KOHCMpPyupoeaHueM U MexHo/102UAMU NPOU3800CMeda /1a3epHOll meXHUKU

Ne 1

Ne 2

Ne 3

Ne 5

[TpouuTaiiTe TEKCT U 3alUILIKTe Pa3BePHYThI 000CHOBaHHBIN OTBET

Kakuie hopmbI TBEP/]0TEILHOTO aKTUBHOTO 371eMeHTa Jia3epa Brl 3HaeTe? (Haripumep:
LWJIMHAPUYECKHN CTEP)KEHb)

HpquTaﬁTe TeKCT, BbI6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3allUIIINTE apTYMEHTHI, O6OCHOBbIBaIOLL]I/Ie BbI60p
OTBETOB

BribepuTe 4 KBAHTOBBIX UMCJIA, XapaKTePU3YIOILFie COCTOSTHYE /1eKTPOHA B aToMe?
A) OpburanbHoe

b) OnekrponHoe

B) DnekTpuueckoe

I') AromHOE

) MaruuTHOe

E) CriuHOBOE

JK) TIpoToHHOE

3) I'naBHOe

ITpounTaiiTe TEKCT, BEIOEPHTE MPABUIbHBIE OTBETHI U 3aIHIIINTE apTyMEeHThI, 000 CHOBBIBAIOII[He BLIOOD
OTBETOB

CpaBHUM TreHeparuio OFHOTO W TOTO JKe Jia3epa C pexxuMe CBOOOAHOM reHepaLy U B peXKUMe
TIAaCCUBHOM MOZAY/AIUN 10OPOTHOCTH. BeiOeprTe BepHbIe YTBEPXK/EHUS:

A) B pexxuMe MOAY/ISIY JOOPOTHOCTU CPEAHSISI MOLI[HOCTD BBIIIIE

B) B pexxumMe MOAy/IAIUY AOOPOTHOCTH JITTUTETBHOCTD UMITY/TbCA COKPAITlaeTCst
B) B pexxuimMe MoAy/ISIIiUKM JOOPOTHOCTU ITUKOBAsi MOIIIHOCTD BhIILIE

I') B pexxume cBOOOHOM reHeparivy TTMKOBasi MOIITHOCTD BHIILIE

1) B pexkume cBOOO/JHOM reHepal[ii CPeJHsIs MOIIHOCTD BbILLIe

E) Cpepansisi MOLI[HOCTh He 3aBUCUT OT peXXMMa reHepaliuu

)K) ITukoBas MOLIHOCTb HE 3dBUCHUT OT pe€XXMMd rreHepaliini

ITpounTaiiTe TEKCT, BEIOEpPHUTE MPABUIbHBIE OTBETHI U 3aIUILINTE apTyMEeHThI, 000 CHOBBIBAIOII[He BLIOOD
OTBETOB

Kak 3aBUCHT MHTerpasibHasi CBETUMOCTE aDCOJTFOTHO YePHOTO Tejla OT ero TeMITepaTyphl COracHoO
3akoHy Credana-bonbiimana?

A) nuHelHo pacTeT
b) PacTeT nmpomnopriioHaIbHO YeTBEPTOM CTeTleH!
B) OkcnoHeHIMANBHO YOBIBAET

') Y6biBaeT mpornopIvoHa bHO TPEThel CTereH!
ITpounTaiiTe TEKCT U 3alUIINTE Pa3BEPHYThI 000CHOBAHHBINM OTBET

B ra3oBoii akTMBHOM cpejie /1a3epa OWH aTOM JIETUT CTPOTO Ha ceBep U u3nyuaeT (GOTOH. ITOT (HPOTOH
WHULMMPYET BBIHY)K/IeHHBII Iepexo/; BO BTOPOM aToMe, KOTOPbIH JIETUT Ha F0ro-3amnaz, 1oz, yriioM 60
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I'pajlycoB K MpsIMOIi TIepBOTO aToMa, B pe3y/bTaTe Yero BO3HUKaeT BTopoii ¢oToH. Bo ckombko pas
YacToTa BTOPOro ()OTOHA OT/IMYAETCs OT YaCTOTHI MIEPBOTO, eC/IA CKOPOCTh 000MX OTOHOB V?

Ne 6 TIpouwuTaiiTe TEKCT, BEIOEpPUTE MPABUIbHBIE OTBETHI M 3alMIINTE apPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue QyHKIMOHa/NIbHBIE YaCTH Jla3epa OTpe/e/IsitoT CIeKTP U3/TyueHus ?
A) Hakauka

b) AxtuBHas cpesa

B) Pe3onatop

I') OxnaxneHue

Ne 7 HpquTaﬁTe TeKCT, B]:I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTUIIINTE apTYMEHTHI, O6OCHOBbIBaIOLLII/Ie BbIGOp
OTBETOB

Ecnu ConHue, Temneparypa Kotoporo coctasisieT 5200 K 1 MakcMMyM KpHBOI CBETUMOCTHU
pacriosiaraetcs B Touke 530 HM, pa3zorpets Ha 1000 rpajiycoB, TO MAKCUMyM CBETUMOCTHU OyzieT
pacrio/iaraTbCs Ha Ji/IMHe BOJIHBI ... HM.

Ne 8 TIpouwuTaiiTe TEKCT U 3aIUILIUTE PAa3BePHYThIA 000CHOBAHHBINA OTBET

CpezHsist MOLJHOCTE U3/Ty4eHHs] MMITY/IbCHOTO Jla3epa cocTasiserT 5 KBT, a yactora ciej0BaHUs
HMMITY/IbCOB cocTaBsieT 25 MI'L. UeMy paBHa SHeprusi B UMIyJ/bCe U3/lydeHUs Takoro Jyiasepa B Jk?

Ne 9 TIpouwuTaiiTe TEKCT M 3allMIINTe Pa3BepPHYThI 000CHOBAHHBIA OTBET
[Mepeuncaure AT FPYII CBOWCTB JIa3epHOIO U3/TyUeHUsI:
Ne 10 IIpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE

EcTb HeCKoMbKO MPUUMH YIIKMPeHHs CTieKTpabHbIX TUHUM. Kakoe U3 yIpeHuii sSiBsieTcst
OJHOPOZIHBIM, a KaKOe HeOZHOPOJHBIM?

1. EcrecTBeHHOE

2. CTONKHOBUTETHLHOE
3. JoriepoBckoe

A. OpgHopogHoe

B. HeogHopopHoe
Ne 11 TIpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
YcTaHOBUTE COOTBETCTBHE MEX/Y J/IMHAMU BOJIH U3/TyueHHUs1 U akTUBHOU Cpeioii Jia3epa:

1. Yrnekucnbiii ra3 (CO2)

2. ITTpuii-a/uTtOMUHMEBBIN IpaHart, jerpoBaHHbli HeofgrMoM (NAYAG)
3. Cmecs renus 1 HeoHa (HeNe)

4. Temmii ¢ mapamu Kagmust (HeCd)

5. Candup, servpoBaHHbIi TUTaHOM (TiSa)

A. 441 um/ 325 Hm

b. 632,8 am

B. 650 — 1100 um

I. 1064 um

. 10600 um
Ne 12 TIpouMTaiiTe TEKCT U yCTaHOBUTE TOC/e[0BaTeIbHOCTD
Ilepeuncnute B opsiKe Cle0OBaHUS 3Tallbl Pa3BUTHS TeHepaljiy B jiasepe:

1. T'eHepanys 1a3€pHOTO U3/yUYeHUs
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2. KoHKypeHIIUst MOJ] C y4eTOM COOCTBEHHBIX YAaCTOT Pe30HaTopa

3. YcuneHue CIIOHTaHHOM JIFOMUHECLIEHLIMU B pe3ysbTaTe BhIHYK/eHHBIX T1epexo/ioB B aKTHBHOU cpefie
4. TTopaua nyTaHus fa3epa (BKJIOUaeM Jiasep)

5. [lomaua umIysibCa HaKauKu

6. CioHTaHHasi JIIOMUHeCLIeHLIUsI B aKTUBHOM cpefie

Ne 13 IIpouHTaiiTe TEKCT U YCTAaHOBUTE TOC/IE[0BaTeTbHOCTD

Bribepute ¥ paccTaBbTe B MOPSI/IKe 3alI0/IHEHUS HA0OOPh! KBAHTOBBIX UHCEJT 3JIEKTPOHOB B aTOMe
HeorMa (TIOpsAKOBLINM HoMep B Tabmuile MeHzeneeBa 60) B OCHOBHOM COCTOSIHUU:

1.(2,1.-1,1/2)
2.(3,2,-1,-1/2)

3. (4,0,0,-1/2)

N

.(5,0,0,1/2)

2]

.(6,0,0,-1/2)
6.(1,0,0,1/2)

7.(5,1,0,-1/2)

oo

.(2,0,0,-1/2)

<)

. (4,2,-2,1/2)

10. (4,3,0,1/2)

Ne 14 TIpouuTaiiTe TeKCT, BBIOEpUTE MTPABUIBHBIN OTBET U 3aMUIIMTe apryMeHThl, 000CHOBBIBAIOIIE BEIOOD
OTBeTa

Kpucrann ¢ Kakoi U3 repeurc/ieHHbIX CHHTOHUM SIBJISIETCS] U30TPOITHBIM?
A) MoHOKIMHHas

b) Kybuueckas

B) TetparonansHas

I') Pombuueckas

Ne 15 TIpouuTaiiTe TeKCT, BeIOepUTe MPAaBUIbHBIN OTBET U 3alMIIMTe apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Kax Ha3biBaeTcs (usnueckasi BeJIMYMHa, OTPAXKAIOLast PaCCTOsSIHUE Mely MaKCUMyMaMH KPHBOI
3aBHCHUMOCTH BEKTOPa 3JIEKTPUYeCKON NHAYKLIMY OT BpeMeHU?

A) JInvHa BOJTHBI
b) Ilepuop
B) YactoTa

I') BonmHOBOM BEKTOD

Ne 16 ITpounTaiiTe TeKCT, BIOepUTe MPAaBUIbHBIN OTBET U 3alMIIMTe apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

CKO/IbKO MaKCUMYMOB COZIEP>KUT IPOCTPAaHCTBEHHOE pacrpe/ieNieHre MHTeHCHBHOCTH U3/Ty4eHUsI
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Jla3epa C IorepeyHbIM MOZOBbIM coctaBoM TEM24 ?
A)8

b) 15

B)3

Nne
Ne 17 TIpouuTaiiTe TEKCT, BbIOEPUTE MPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BEIOOD
oTBeTa

CpaBHuTe /I/IMHY BOJIHbI M3/Ty4eHUs HaKauKU C JJIMHOM BOJIHBI FeHepaluy Jlasepa:
A) OHu paBHBI

b) AnviHa BO/HBI HAKAYKW MeHBbILIe

B) /InviHa BOJTHBI HAKAUKU 0OJIbILIE

F) 'Z[]'II/IH&I BOJIHBI HAKAYKW HE 3dBUCHUT OT AJIMHBI BOJIHBI T€HEPALINN

Ne 18 TIpouuTaiiTe TEKCT, BEIOEPUTE MTPABUIbHBIE OTBETHI M 3aMMIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kpucrasn ¢ Kakoii U3 repeurcieHHbIX CHHTOHUI SIB/SIeTCSI OFHOOCHBIM?
A) Kybuueckas

b) TpuronanbHast

B) I'ekcaronanbHas

I') TpukuHHas
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