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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

VYyebnas nucuumuinHa «KBaHTOBas SJIEKTPOHUKA» CTaBUT CBOCH LIETBIO MOYYEHUE CTY-
JEHTAMH TCOPETHYECKHUX 3HAHWM, IPAKTHUECKUX YMCHHUIA Y HABBIKOB 10 MPUHIMIAM U (Qu3nde-
CKHM OCHOBaM PabOThl KBAHTOBBIX YCTPOWCTB, J1a3€POB M JIA3€PHBIX CUCTEM, HEOOXOIUMBIX H JI0-
CTaTOYHBIX JIJISi OCYIIECTBIICHUS BCEX BUIOB MPO(ecCHOHANBHON AeITeTbHOCTH, IPEyCMOTPEH-
HOI 00pa30BaTeIbHBIM CTaHIAPTOM.

OYHKIMOHUPOBAHUE COBPEMEHHBIX TEICKOMMYHUKAIINI, CKAHUPYIOIHUX CUCTEM HEMBbIC-
auMO 0€3 KBaHTOBBIX, ONITHYECKUX M JIa3epHBIX cucteM. Hambonee pacrnpocTpaHeHbl Ja3epHbIe
CUCTEMBI, MPUHAIJIC)KAIIUE KJIACCY TBEPIOTEIBHBIX JIazepoB. TakuM o0pa3om, n3yueHue pusmde-
CKHX MPUHIIUIIOB U OCHOB PabOThI TBEPAOTEIbHBIX JIA3EPOB U YCUIIUTENICH SBISETCS aKTyaJIbHON
3a/1a4ei A CTYICHTOB, OOYYAIOIIUXCs TI0 OCHOBHOM 00pa3oBaTensHOM nporpamme «Pamnodu-
3MYECKHE METOJIbI TI0 00JIaCTsM NMPUMEHEHHMs» HarnpasiieHus Pagnodusuka.

1.2 3agaun TUCOUILTAHBI

OCHOBHBIMU 33/1a4aMU JUCIUTUIMHBI SBISIIOTCSA U3yYEHUE CTYyICHTaMH OCHOB TIPUHIIUIIOB
paboThl, GUKKH MPOLIECCOB, PEKUMOB U YCIOBUN PabOTHI, TAPaMETPOB, XaPAKTEPUCTUK U TUIIOB
KBAHTOBBIX YCTPOUCTB, ONTHYECKUX CUCTeM (POPMUPOBAHHUS U MPeoOpa30BaHM JTa3ePHBIX CUTHA-
J0B M o0JjacTell MX MPUMEHEHHs, a TaKkKe MPUOOpPETEHUsS CTyJIEeHTAaMH YMEHUH M HABBIKOB IO
IIPAKTUYECKON paboTe ¢ KBAHTOBBIMU yCTPOMCTBAMH.

1.3 MecTo AUCUMIIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTeibHOM NMPOrpaMMbl

HucuunnuHa «KBaHTOBas 31€KTpOHUKa» JJis OakajaBpuaTa 110 HAlpaBiICHHUIO MOAIro-
toBkH 03.03.03 «Pagnodusnka» oTHOCUTCS K yueOHOMY UKy «YHacTh, hopMupyeMas y4acTHH-
KaMUu 00pa30BaTeIbHBIX OTHOIICHHIT.

JucuunnuHa 6a3upyercs Ha 3HAHUSX, TOTYyYEHHBIX 1O 0a30BBIM TUCIUIUIMHAM Y4e€OHOTO
mwiaHa «OnTtuka», «®Pu3nka TBEpAoro tenay, «Pu3nka MoixynpoBOAHUKOBY, «KonebaTtenpHas
CIEKTPOCKONUs», «DHU3uKa KOHIEHCUPOBAHHOTO COCTOSIHUS.

3HaHusl, TPUOOPETEHHBIE B MPOLIECCE MPOXOXKIAECHUS Kypca, HEOOXOAUMBI ISl MTOJIy4YEeHUS
0a30BOr0 YPOBHSI B TOHUMaHUU (PU3HKH KBAHTOBBIX MPOIIECCOB, MPUHIIUIIOB PA0OTH KBAHTOBBIX
YCUJIMTENIEH U YCTPONCTB.

1.4 IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00y4eHHUs] MO JMCHHILIHHE (MOLYJII0), CO-
OTHECEHHBIX € VIAHMPYEMbIMHU pe3yJIbTATAMHU O0CBOEHHS 00pa30BaTeIbHON NPOTrPaAMMBbI

N3ydenne naHHOW y4yeOHOM IMCLUUIUIMHBI HampaBieHO Ha (opMHUpoBaHHME y oOyuaro-
HIUXCS CIETYIOMNX KOMITETCHIUMN:

Pe3ynbTathl 00y4eHUs 10 TUCIIUILTHHE

Kox n HanmeHOBaHME HHAWKAaTOpa™ (3Haem, ymeem, enadeem (HABbIKU U/UlLU ONBIN OeAMENbHO-
cmu))

IIK-2 CnocoleH k NpoBeJAeHUI0 HAYYHO-HCCIeJ0BATeIbCKUX U ONBITHO-KOHCTPYKTOPCKUX PadoT mo usyde-
HMIO U CO3IAHHI0 HOBBIX 3JIEMEHTOB U KOMIIOHEHTOB /LISl CHCTEM Nepeaayuu nugopmauuu

UIIK-2.1 Brnageer coBpeMeHHbIMH HH(OpMaIy- | 3HaeT Bce HEOOXOIUMBIE METOIBI M CHOCOOBI JUIS TMOWCKA,
OHHBIMU CHCTEMaMH U TEXHOJOTHSIMU C LEJbI0 | aHaJu3a U MOAEJIMPOBAHUS CIOKHBIX TEXHUUECKUX CHCTEM.
MOJCTUPOBAHMA CII0KHBIX TCXHUICCKUX CUCTEM YMeeT npaBUIBHO BBICTPOUTH KOHLEMIMIO Y JIOTUKY NpeJ-
CTaBJICHUS PE3YJIBTATOB MOJISITMPOBAHUS CIOKHBIX TEXHUYE-
CKHX CHCTEM.

Brageer He0OXOMUMBIMY HaBBIKAMH MOJACITUPOBAHUS TEXHHU-
YECKHUX CHCTEM.

HIIK-2.2. CrocobeH NpUMEHSATh COBPEMEHHOE | 3HAeT COBPEMEHHOE MaTepUabHO-TEXHUYECKOE 000pyI0Ba-
MaTepHaTbHO-TEXHMYECKOE O000pYyIOBaHWE ISl | HUE JAJs MPOBEACHHS DKCIIEPUMEHTAIBHBIX UCCIIEIOBaHUN.
HCCIIEI0BATENIbCKUX LeNeh YMeeT COCTaBIATh ONTUYECKUE U CTPYKTYPHBIE CXEMBI JUISL
NIPOBEJICHUS SKCIIEPUMEHTANIBHBIX MCCIEA0BaHUN HAa COBpe-
MEHHOM 000PY/IOBaHHH.

Bianeer HaBblKaMu NPOBEACHUS IKCIEPUMEHTAJIbHBIX HC-
CJICZIOBAHUI HA COBPEMEHHOM KBAaHTOBOM O0OPYJOBaHHH.




KOH 1 HAMMCHOBAHUC I/IHIII/IKaTopa*

Pe3ynbTaThl 00y4eHUs M0 TUCIMIUTHHE
(3Haem, ymeem, enadeem (HABBIKU U/UTLU ONBIN QeSMENbHO-
cmu))

AUO0IJICKTPOHUKHA

IIK-3 Cnioco0eH K 3KCILIyaTallMi U TeXHHYECKOMY 00C/TYKUBAHUIO CI0KHBIX (PyHKIIMOHAJIBHBIX Y3JI0B pa-

TPOHHOH anmnapaTtypsl

UIIK-3.1. OcyecTBisieT TeCTUpOBaHHE PaOOTHI
CJIOKHBIX (YHKIIMOHANBHBIX Y3JIOB DaJHOdJIeK-

3HaeT OCHOBHBIC METOJIbI M CIIOCOOBI TECTUPOBAHHUS SKCIICPHU-
MEHTAJbHBIX HMCCIICOBAHUI MapaMEeTPOB M XapaKTCPUCTHK
OTJCIBHBIX JJIEMCHTOB U Y3JIOB CJIOXHBIX KBAHTOBBIX (J1a-
3€pPHBIX) CHCTEM U MapaMeTpbl UX CTAHIAPTHBIX PEKHUMOB
paboTHI.

YMeeT Ha NpakTHKE MPUMEHATh METOJUKHU MO SKCHEPHUMEH-
TalbHBIM HCCIICIOBAHUSM Y3JIOB U OJIOKOB KBAHTOBBIX MPH-
0OpoB.

CriocobeH Ha TpaKTHUKE HCIIONF30BaTh CBOW HABBIKH B 3a-
MTyCKE W TECTHPOBAHUHU PAaOOTHI KBAHTOBBIX YCTPOMCTB.

JIOB PaJUO3JIEKTPOHHON annaparypbl

HIIK-3.2. OcyiecTBisieT TMarHOCTUKY TEXHUYE-
CKOTO COCTOSTHHS CIIOKHBIX ()yHKIIMOHATBHBIX y3-

3HaeT METOBI M CIIOCOOBI AMATHOCTHKH CIIOKHBIX (PYHKITHO-
HAJIBHBIX Y3JI0B PAIHOAICKTPOHHOH ammapaTypebl.

YMeTeT MpOBOAWTE IWATHOCTHKY CIOKHBIX (DYHKIIHOHAIb-
HBIX Y3JIOB PaIMOICKTPOHHON anmnapaTyphl.

Brnaneer HaBbIKaMM AMarHOCTHPOBAHHUsSI 000PYIOBBAHHSI.

*Buo unoexca uHOuKamopa coomeemcmeayem yueoHomy niamy.
PesynbraThl 00yueHHs 110 AUCHUILTUHE TOCTUTAIOTCS B PAMKaX OCYILECTBICHHS BCEX BU-
JIOB KOHTAKTHOUM M CaMOCTOSTEIILHOW PabOThl OOYYArOIIMXCS B COOTBETCTBHH C YTBEPKICHHBIM

y‘le6HI>IM IIJTaHOM.

WHankaTopsl JOCTHKEHUS KOMIIETEHIIMNA CUUTAIOTCS COPMHUPOBAHHBIMU TIPU JTOCTHIKE-
HUM COOTBETCTBYIOIIHUX UM PE3YJIbTaTOB O0yUEHHMS.

2. CTpyKTYypa M coiep:KaHHe JUCIUIITHHBI

2.1 PacnipeaesieHne TPYA10EMKOCTH AUCUMILIMHBI IO BUaM padoT

O6mas TpyI0€MKOCTh NTUCHUIUIMHBI cOCcTaBisieT 3 3aueTHble equHuIlbl (108 wyacoB), ux
acrpeiesieHre 1o BUaM padoT NpeICTaBICHO B TAOJIUIIE

Bunst pador

Bcero Dopma o0yueHus
4acoB OYHO-3204- | 3a04Has

OYHaA
Hast

8 X X X
CEeMecTp CEeMecTp CeMecTp Kypc
(gacsl) (gacsl) (gacel) (gachl)

KonTakTHas padoTa, B TOM 4HCJIe:

54,2

AynuTOopHbIe 3aHATHSA (BCero):

48

3aHATHA JICKIIMOHHOI'O THIIA

22

n1a00paToOpHbIE 3aHATHUS

22

ITPAKTUYCCKUEC 3aHATUA

CCMHHAPCKHUE 3aHATUA

HNHasi koHTaKTHas padoTa:

KonTtpomns camocTosTensHOM paboThI
(KCP)

[IpomexxyTounas arrecrarus (MKP)

0,2

CamocrosiTeJbHasi paGoTa, B TOM
qucie:

Kypcoas padora/mpoext (KP/KII) (noa-
TOTOBKa)

KonrponbHas pabora

Pacuérno-rpaduueckas padora (PTP)
(monroroBka)

Pedepar/acce (moaroroska)

CaMOCTOsATENIBbHOS HU3y4YCHUEC pa3aiciioB, ca-
MOIIOAr0OTOBKA (npopa60TKa 1 NOBTOPCHUEC
JICKIIMOHHOI'0 MaTcpuajla MW Marepuajia

57,8




Y4eOHUKOB M Y4eOHBIX MOCOOWH, MOAro-
TOBKAa K JIA0OPATOPHBIM U TPAKTHYCCKUM
3aHATHUIM, KOJUIOKBUYMaM U T.J1.)

IlogroToBka Kk TCKYIIEMY KOHTPOJIIO

Kontpoias:

IlogroToBka Kk 9K3aMCHY

Oomasi TpyaoeM-
KOCTh

yac. 108 108
B TOM YHCJIe KOH- 542 542
TaKkTHasi padoTa

3a4. e 3 3

2.2 Copep:xanne TUCUUIIIMHBI

Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.
Pa3nensl (TeMbl) TUCHUIUIMHEI, U3y4YaeMble B 3 ceMecTpe

KommaectBo yacos

Breaynu-
Ne Hammenosanune pa3nenos (Tem) AyauTopHas TOpHAas
Bcero pabora
pabota
JI 113 JIP CPC
1 BBez[ezme B ipeaMeT. OCHOBHBIE IPUHIIMITEI KBAHTOBBIX 6 > 5.4
YCTPOMCTB.
5 B3aHM0)IVeI‘/’ICTBHfi 3JIEKTPOMArHUTHOIO II0JIA C ONITHYECKU 13 2 4 5.4
AKTUBHOU CpeIoi.
3 OHepreTudeckas CTpyKTypa ONTHYECKHX LIEHTPOB B KPH- 10 > 4 5.4
CTAJJIMYECKUX M CTEKJISIHHBIX MaTpuIax.

4 Ycnosus (opMUPOBaHUsI KBAHTOBBIX TOYEK B TIOIYTIPOBO/I- 7 ) 54
' HUKOBBIX CTPYKTypax ’
5. B3aunmMozeiicTBue U3Ly4eHUsI C HHBEPCHOM Cpelloil, yCIoBUs 10 2 4 5.4

YCHJICHUS] CUTHAJIOB
CrtpyKTypHas cxeMa KBaHTOBOTO reHeparopa. [Ipun-
6. UM PabOTHI ¥ IPUMEPBI OCYILECTBIICHHS TOI0XKHU- 11 2 2 5,4
TEJIbHOW OOpaTHOM CBS3M B KBAHTOBBIX yCTPOMCTBAX
Pexxumbl paboThl KBAHTOBBIX T€HEPATOPOB 12 2 4 5,4
8. Tunsl KBAHTOBBIX YCTPOICTB M 001aCTH UX IPUMEHEHUSI. 9 2 5,4
9 [IpeoOpa3zoBaTeny ONTHYECKOTO U3ITY4YEHHsI, YCIOBUS pea- 12 4 4 54
] JU3alMK HeJTMHEHHBIX 2P deKToB ’
0. Pacnipoctpanenue azepHOro u3ny4eHus B armocdepe, 7 ) 5.4
BOJI€, KOCMOCE M ONITHYECKOM BOJIOKHE
1 [IpuMmeHeHne KBaHTOBBIX yCTpOf/'ICTB; CoBpeMEHHBIE TEH- 48 | 2 3.8
JICHIIMH Pa3BUTHSI KBAHTOBBIX YCTPOHCTB.
UTOI'O no pazoenam Oucyuniuiivl 101,8| 22 22 57,8
Konrpons camocrostensHoit pabots! (KCP) 6
IpomexyTounas atrecrauus (MKP) 0,2
IToaroroBka K TEKyHieMy KOHTPOJIIIO
O61as TpyI0€MKOCTh M0 JUCLMILUTUHE 108

[Tpumeuanue: JI — nexuuu, 113 — npaktuueckue 3anstus / cemuHapsl, JIP — mabopaTopHsbie 3aHs-

tusi, CPC — camocrosiTensHas paboTa CTyZeHTa
KypcoBoii npoekT: e npedycmompen
®opma npoBeeHUA ATTECTAMH N0 TUCHUILIHHE: 3auem

2.3 Conepxxanue pa3aesioB (TeM) IMCUUILTAHbBI

2.3.1 3ausaTHA JEeKIINOHHOI0 THIIA




HaumenoBanwue pazaeia

®dopma TeKyIero

Cmpykmypnas cxema
K8AHMO0B020 2eHepa-
mopa. [punyun pabomoi
U npumepsvl ocywecmaie-
HUsL NOJLOACUMENbHOU 00-
|pammotl cesa3u 6 KGAHMO-
8bIX YCMPOUiCMEax

(na npumepe ycunurenst EDFA) u nazepa (J1asep Ha ocHOBe
YAG:Er; YAG:Yb; YAG:Yb,Er u Bonokonunsle nazepsl). Jla-
3ep KaK yCHWJIUTEINb C MOJIOXKUTEIBHOW 00paTHOM CBsi3bi0. Poib
CIIOHTAHHOTO U3JIy4YEHHUS B PA3BUTHH T'€HEPAIUH.
Pa3HOBHIHOCTH ONTHYECKUX pe3oHatopoB. 'eomerpuye-
CKHE XapaKTEPUCTHKHU. PE30HAaTOP KaKk ONTUYECKUI BOJHOBOL.
ITotepn 1 KOOPOTHOCTH PE30HATOPA, PE3OHAHCHBIE CBOWMCTBA.
VYcToiuuBble U HEYCTOMYUBBIE PE30HATOPHL.

WnterpansHoe  ypaBHEHHE pesonaropa. nddepenim-
aJbHbIE ToTepy 1 (pa3zoBblii casur. Mopl pe3oHaropa 1 nx 00o-
3HaueHue. [Inockuii 1 KOH(MOKAIBHBIN PE30HATOPHI M NX CBOM-
cTBa. ['ayccoBBI pe30HATOPEL.

Onrtuyeckuil pe3oHATOP C aKTUBHBIM BelecTBOM. OCHOBHBIE
IIPOLIECCHI, IPOUCXOSIINE B aKTUBHOM PE30HATOPE: YCUIICHHUE
1 TOTEPU MOIITHOCTH, ()OPMUPOBAHIE MOJOBOTO COCTABA U3ITY-
YEHHUs], CIIEKTPAIbHBIX XapAKTEPUCTHUK,

Ne (Temb) Coneprxanue pasnena (TeMbl) KoHTpOS
1. HUcropust paszsurus nazepos. Kinaccuduxanus nasepos. [Tpun- PI'3

un AecTBUs na3epoB. OTIMUUTEIbHBIE CBOWCTBA J1a3epHOT0
H3Iy4YEeHUS: MOHOXPOMATHYHOCTh, KOTEPEHTHOCTD, HAITPABIIEH-
HOCTb, HHTEHCHBHOCTS,
MOJIIpU3anysl. DHEPreTHYECKHE YPOBHH aTOMOB, HOHOB M MO-
nexyn. OnTHdYecKne 1 HEONTHYECKHE MTepexoabl. BeposTHocTH
U CKOPOCTH ONTHYECKHX NEPEX0J0B. MOIIHOCTH CIIOHTaHHOTO
U BBIHYKJIeHHOTO u3nyuyeHuil. Kunernueckue ypasuenus. 11u-
pUHA ¥ KOHTYp CHEKTpalbHBIX JUHUH. EcTecTBeHHas mmMpHHa
nuHUA. DakTopsl, BAMSIONUE HA yiupeHue Juauid. [lonepeu-
Hasl ¥ IPoAoJIbHAs penakcanus. OJHOPOIHOE U HEOTHOPOJHOE

Beedenue ¢ npedmem. ymupenue muHui. CrieKTpaibHasl INIOTHOCTh MOIITHOCTH.

OcHoeubvle npuHyunbv VYcnoBust ycuieHHs 3JIEKTPOMArHUTHBIX BOJH B MJeallbHOU

Keanmogvix yempoticme |CPee. 3akoH byrepa Ui HopManbHO# H MHBEPCHOM cpen. He-
HACBIIIECHHBIN MTOKa3aTellb YCUIECHHUS, 3aBUCUMOCTD €r0 OT Ya-
CTOTBL.
Ycunenne cBera B peansHOl cpene. KoadduuneHt noreps.
AKTHBHas 49acTh KOHTypa ycuineHus. HacellieHne ycuieHws.
Ycunenue ¢ yueroM ¢ dexra HacsmeHus. edopmarus KoH-
Typa YCHJEHHUsS B CIydasX OJHOPOJHOIO U HEOJHOPOIHOTO
YIIUPEHUs JTUHUHA. 3aBUCUMOCTh MTOTOKA U3Iy4EHHUs OT IIyTH B
ycunusaromei cpezne. CykeHHe CHEKTpa IPU MPOXOKICHUU
U3JIyYeHHUs Yepe3 YCUIUBAIOIIYIO CPeay.
OO111e TPUHIUIIEI CO3AaHUs HHBEPCUH. MeTobl 3aceIeHus U
paccerneHus ypoBHed. CriocoObl CO3MaHNS HHBEPCHHU B pa3iIvy-
HBIX cpelax

2. |Bzaumooeiicmsue 3n1ek- |3aKOHBI PaCIPOCTPAHEHUS JICKTPOMArHUTHOTO TOJSI B ONTHU- JIP
MPOMAZHUMHO20 NOJs ¢ |4€CKU aKTUBHOM cpene. [Tomspuzanus.

OnMUYECKU aKmueHoU
cpedoti

3.  |Ouepeemuueckas cmpyk- |ONTHUECKHE LEHTPHl PA3IMYHON NPHUPOIBI: MEPEXOAHBIE Me- JIP
mypa onmuyecKkux yeH- |Tallbl, JAHTAHOUABL. DHEPreTHUeCcKasi CTPYKTypa ONTHYECKUX
mpog 6 Kpucmaniuye- LIEHTPOB. YCJIOBHs BIMSHHA Ha SHEPIETUYECKYIO CTPYKTYpY
CKUX U CIEKIIAHHbIX LIEHTpa KPUCTAITIMIECKOTO MOJIA OKPYXKEHUs JIMTAaHJO0B U JIO-
mampuyax. KaJIbHOH CHMMETPHUH ONTUYECKOTO IIEHTpA.

4. |Venosus gpopmuposanua |IIpuHIMIBL GOPMHUPOBAHUS SHEPTETUUECKON CTPYKTYPHI B 1O- PI'3
K6AHMOGbIX MOYEK 6 NO- |TyIPOBOJHUKOBBIX M JUIICKTPUYECKUX CIOHCTBIX CTPYKTY-
1ynpO60OHUKOGbIX pax. Ilpubmmxenus npu pemeHun ypaBHeHus lllpenenrepa
CMpYKmypax JUISL CTIOMCTBIX CTPYKTYP.

5. |Bzaumooeticmeue usny- |YCIOBHsS YCUWJICHHS 3JIE€KTPOMArHUTHOTO IIOJIS TPH €ro Mpo- JIP
YeHUs ¢ UHBEPCHOILL cpe- |XOKICHUU 4epe3 ONTUYECKU aKTHBHYIO cpeny. PopMupoBaHue
00U, YCI068Us yCUieHus  |MOJIOBOH CTPYKTYPBI JJIEKTPOMAarHUTHOTO MOJIS.

CUSHAN08
6. OcHOBHbIE 3JIEMEHTBL ONTUYECKOTO  YCHJIMTEISL PI3




"3arsruBaHue" YacTOT, KOHKYPEHIUS U Je(pOpManus MO,
7. Pexwm cBoOOmHOM TeHepaun. PexxuM Moysmwn 1oOpOTHO- JIP
Pesicumbl pabomul Kéan-
CTU pe3oHaropa. Pexxum CHHXpOHM3AUMU MOJ. MHOromonuo-
MOBLIX 2eHePaAmMopos . . .
BBI{, 0THOMOJIOBBII U OTHOYACTOTHBIA PEXKHM.
8. TBepnorensHble nazepbl. O0muMe ocodeHHOCTH. CHCTEMBI ON- P
THYECKOIl Hakayku. AKTHBHBIE cpellbl. TpexXypOBHEBEBIE U ye-
TBIPEXYPOBHEBBIE nazepsl. [lepectpanBaemble TBEpIO-
Tunvi kK6aHMOBbIX TeNbHbIe Ja3epsl. TBepaoTeIbHbIE MUKpPOJIa3ephl. BonmokoHHbIE
yempotiicmeé u oonacmu  |nasepsl. ['a3oBeie nasepbl. O0mme ocobennoctr. OdecnedeHue
UX npUMeHeHUsl WHBEPCUH B Ta30BBIX Ja3epax. Jlazepsl Ha HEHTpaAIBHBIX aToO-
max. MonHsle nazeprpl. MonekyinspHble sasepbl. Jlazepbl Ha
SKCUMepax. DJIEeKTPOHOHU3AIMOHHBIE, Ta30IUHAMU-
YecKre M XUMHYECKHE J1a3ephl. BOTHOBOTHBIE JIa3ephl.
9. |lIlpeobpazosamenu on- |YCcIOBUSA MOyYeHISI CyMMapHOW M Pa3HOCTHOI 9aCcTOTHI TeHe- JIP
MUYecKo2o usyyeHus, |paTopa 3aafoliX CUTHAIOB U Pa3IMYHBIX YaCTOTHBIX JHa-
yenosus peanuzayuu He- |Ma30HOB AIEKTPOMArHUTHBIX MOJICH.
JIuHelHbIX 9hpexmos
10. OcnabneHue 1a3epHOTo U3Iy4deHus B atMochepe. BrusiHue at- P
Pacnpocmpanenue na- .
MochepHO# TypOyICHTHOCTH U pedpaKIIUU Ha JTa3epHOE H3ITY-
3epHO20 U3TYYEHUs 8 am-
yenue. OcirabiieHne n3aydeHHs JIa3epoB B BOE U KOCMOCE.
Mocgepe, 600e, kocmoce
OcoOeHHOCTH  NPOXOKIACHUS  J1a3epHOTO M3IIyueHHS B
U OnMU4ecKoM 8010KHe
OINITHYECKOM BOJIOKHE
11. IIpumenenue na3zepoB B NpOMbILILIEHHOCTH. IIpuMeHeHue na- P
3epOB B BOCHHOM JIeJIC.
[IpuMeHeHne 1a3epOB B MEIUIIHHE.
Ipumenenue keanmoguix |[IprMeHeHNE Ta3epOB B JaTbHOMETPHUH, JIOKAIINH, CBSI3U U Te-
vempoiicme. Cogpemen- |neyTpaBICHIH.
Hble meHOenyuu pazeu- |I[IpuMeHeHUe Ta3epOB B UCCIICIOBAHIIX OKPYKAFOMICH CPEIIBL.
must KBAHMOBBIX [IpuMeHeHne Ta3epoB B HAYYHBIX HccienoBaHusAX. [Ipumene-
ycmpoticma. HHE JIa3epOoB B rojorpadumu.
[lpumenenne  na3epoB B yIPaBIsIEeMOM TEPMOSsiIEp-
HOM CHHTE3C, pa3zacicHun HU30TOIIOB U OITHYCCKUX
BBIYHCIIUTCIIbHBIX MAllIMHAX

2.3.2 3aHATHS CEMUHAPCKOro THNA (J1abopaTopHbIe padoThl) - He NPeLyCMOTPEHbI

2.3.3 JIaGopaTopHbIe 3aHATHS

No | HammenoBanme HaumeHoBaHue 1a00paTOpHBIX paboT dopma TEKYLIETO
pasnena KOHTPOJIA
1 2 3 4

1. 2 BzaumoaeiicTBUE 3EKTPOMArHUTHOTO TOJIS C ONTHYE- oT4eT Mo Jjrabopa-
CKU aKTUBHOU cpejoii. MccnenoBanue CrieKTpoB MOrJio- | TOPHOU paboTte
EHUS.

2. 3 HccnenoBanne CIEKTPOB MOIJIOMICHHMS M HM3JIy4eHHs | OTUE€T mo Jiabopa-
KPUCTAIUTMYECKUX COCTUHEHHUN C 3JIEMEHTAMH TPYIIIBI | TOPHBIM paboTam
JMAaHTaHOUOB (peako3emenbHble MeTaiutbl: Nd, Er, Yb)
Y epexoaHbIx Metayios: Cr.

3. 5 [TosydeHue CHEKTPOB YCHICHHUS B JIa3€PHBIX KpHCTal- | OTYET mo Jiabopa-
Jax. TOPHBIM paboTaMm

4. 6 Uzyuenue cTpyKTypHOW cXeMbl M pabOThl OTIENBHBIX | OTYET 1Mo Jiabopa-
y3JI0B KBaHTOBBIX T'eHepaTopoB Ha npumepe He-Ne ma- | TopHBIM paboTam
3epa, YAG:Nd, YLF:Nd 1 nmoyiynpoBoJHHKOBOIO Jia3ep-
HOTO JTM0JIa

5 7 WzydeHre HEMPEephIBHOTO U UMITYJILCHOTO PEXKUMOB pa- | OTYET Mo Jrabopa-
0OTBI KBAaHTOBOT'O TEHEpATOpa Ha MPHMEPE JIA3€PHOTO | TOPHBIMpabOTaM
MIOJTyTIPOBOTHUKOBOTO AHO/IA.




6. 9 [onyyenue BTOpo# rapmonukn YAG:Nd mazepa mpu | otuér mo sabopa-
IIOMOILY HEJIMHEHHO-ONTUYECKOr0 peodpa3oBaTesis Ha | TOPHBIMpaboTaM
ocHoBe LiNbO;

[IpoBenenue 3aHATHI 1TaOOPATOPHOIO MPAKTHUKYMA MIPEIyCMOTPEHO B 1a00paTOpHUsIX

«Onrrueckoro marepuanoBeaeHus»» (ayauropus 119c¢), Jlabopatopus poTtonuku (aym.
122C), «JIaboparopus pocta kpuctayio» (aya. 131C). B kauecTBe 1abopaTopHoro o6opyaoBa-
HUS HCTIONIB3YIOTCA pa3indHble TBepaoTenbHble da3epsl: YAG:Nd, YLF:Nd; Ti-candupoBssrii ia-
3ep; MOJYIPOBOJIHUKOBBIC JIa3€phl € JJIMHOW BOJHBI reHepannu 980 HM. B kauecTBe cniekTpalib-
HOTO 000pyJI0oBaHUs HCTOIb3yeTcs MoHoxpomaTtop M/IP 204 (JIOMO-®otonuka). B xauectse
MIPUEMHUKOB HM3JIyYEHHUs HCIONB3YIOTCS JIaBUHHBIA (hoToamoy (padouunii muamnazon 1000-1700
HM); (hotoconpotusienus PbS, PbSe; I13C-marpuna (ciekrpansubiii auana3on 450-1000 am).

[IpoBenenue MoaenupoBaHus (PU3NYECKUX MPOIECCOB M pacueT reHepallMOHHBIX Mapa-
METPOB UCCIIEyEMbIX 00pa30B IPOU3BOAUTCS HA MEPCOHAIbHBIX DBM, OoCHaIllEHHBIX COOTBET-
CTBYIOIIMM JIUIICH3UNOHHBIM 000pYy1I0BaHUEM

3amura abopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuetno-rpaduueckoro 3amganus (PI'3), nanucanue pedepara (P), scce (3), kon-
nokBuyM (K), rectruposanue (T) u 1.1.

[Ipn M3ydeHnn TUCHUILIMHBI MOTYT MPUMEHSTCS AJIEKTPOHHOE 00y4eHHe, TUCTAaHIIMOH-
Hble 00pa3oBaTelibHbIe TeXHOoJoruu B coorBeTcTBUU ¢ PI'OC BO.

2.3.3 [IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)

CornacHo yyeOHOMY IUIaHy, KypcoBble paOOThl (IIPOEKTHI) MO JAaHHOM AMCLUIUIMHE HE
IIPELyCMOTPEHBI

2.4 IlepedyeHb y4eOHO-METOANYECKOT0 O0ecneYeHHsl I CAMOCTOATEILHOI PadoThI
o0y4yammxcs Mo AMCHUILIHHE (MOLYJII0)

[lepeyeHp yueOHO-METOAMIECKOTO OOSCTIEICHHUS TUCITUILIHHEI ITO BBITIOTHE-
Ne Bun CPC HUIO CAaMOCTOSITEIbHOM paboThI

1| TIpopabotka yueonoro Kapnos H.B. Jlekuuu no kBanToBo# snektponuke / H.B., Kap-
(Teopernueckoro) mate- |10B. — Mocksa : Hayka, 1988. — 322c.

puana AnanbeB [0.A. Ontuueckrue pe3oHaTOpPbl U JIa3epHbIE MYy4KH /
10.A., AnanneB. — MockBa : Hayka, ['1aBHas penakuust Gpu3uko-
MareMaTudeckou nmurepatypsl, 1990. — 264 c.
beikos B.II., CunnueB O.O. Jlazepusie pe3onarops! / B.I1., bei-
KoB. — M.: ®DUSMATIJINT, 2004. — 320 c.
Bopucénok, C. B. KBanToBas crarucTuueckas MexaHuka : yueo-
Hoe nocobue / C. B. bopucénok, A. C. KonaparseB. — Mockaa :
OU3SMATIINT, 2011. — 136 c. — ISBN 978-5-9221-1277-2. —
TexcT : anekTpoHHbIH // JIaHb : 3E€KTPOHHO-OMOINOTEUHAs CH-
crema. — URL: https://e.lanbook.com/book/2672 (nata oGparie-
Hus: 26.06.2023). — PexxuMm qoctymna: 1j1s aBTOpU3. MOTB30BaTE-

JIen.
benunckuit, A. B. KBantoBble nu3mepenus : yuedHoe nocodue / A.
B. benunckuii. — 4-e uzn. — Mocksa : JlaGopaTopus 3HaHUi,

2020. — 185 ¢. — ISBN 978-5-00101-691-5. — TekcT : 3mek-
TpoHHBIH // Jlanb : anekTpoHHO-Onbmuoreunas cucrema. — URL:
https://e.lanbook.com/book/135495 (mara oOparieHus:
26.06.2023). — PexxuM goctymna: Juist aBTOPU3. I1OJIb30BATENEH.

Komo6os, M. . KBanToBoe nzobpaxenue : moHorpadus / M. 1.
Kono6os ; mox penakuueit M. 1. Konobosa ; mepeBoJ ¢ aHTIHi-




ckoro T. 1O. IN'omy6eBoii, A. C. Unpkuna. — Mocksa : PU3MA-
TJIAT, 2009. — 524 c¢. — TekcT : 37eKTpoHHBbIH // JIaHb : 35ek-
TPOHHO-OMOINOTEYHAS cucreMa. — URL:
https://e.lanbook.com/book/48273 (mara oOpareHus:
26.06.2023). — PexxuM goctymna: Juisi aBTOpU3. I10JIb30BATENEH.
Knaynep [Ix., OcHoBbI kBaHTOBOM onTuku, Kimaynep k., Cynap-
mad J.., M.: uznarensctBo Mup, 1970

[ToaroToBka K BBIMOJIHE-
HUIO 1a00PaTOPHBIX pa-
oot

Kapnor H.B. Jleknuu mo xBanToBo# 3nekTponuke / H.B., Kap-
noB. — Mocksa : Hayka, 1988. — 322c.

AnanpeB FO.A. Onruueckue pe3oHATOPBl W J1a3epHbIC My4YKH /
10.A., AnanneB. — Mocksa : Hayka, ['maBHas penakuust Gpu3uko-
MaremMaTudeckoi aurepatypsl, 1990. — 264 c.

Bbreixos B.II., Cunmue O.0. Jlazepusie pe3onaropst / B.I1., bei-
KoB. — M.: ©U3MATIINUT, 2004. — 320 c.

benoxons, Anexcanap BiragumupoBud. Marematnueckoe Mojie-
JTUpPOBaHUE HEOOPATUMBIX MpoiieccoB noispusanuu / A. B. beno-
KOHb, A. C. Cxanuyx. - M. : ©USMATIIUT, 2010.
OnTOAJeKTPOHHBIE U KBAHTOBBIE TPUOOPHI B TEIIEKOMMYHHKAITU-
OHHBIX cucTeMax : npakTukyMm / B. B. Ianynkuii, E. B. Ctpora-
HoBa, H. A. fIkoBeHko ; M-Bo o6pa3oBanus u Hayku Poc. dene-
paruu, KyGanckuii roc. yH-T. - Kpacnonmap : [Kybanckuit rocy-
JIApCTBEHHBIN yHUBEepcuteT|, 2013.

IlepeyeHb yueOHO-MeTOAMYECKOT0 O0ecneYeHHsl AUCHUIJIMHBI IOTEeMaM IPo-

rpamMMBbl 1J1sl IPOPA0OTKH TEOPeTHYECKOro MaTepuaJsia

HanmeHnoBanue
pasnena

HepequL y‘I€6HO-M€TO,I[I/I‘IGCKOFO obecreueHus
JHUCUMIIIAHBI TI0 BBITIOJIHEHHIO CAMOCTOSATEILHOM pa60TI)I

BBenenue B mpeamer.

Kapsios H.B. Jlekiuu mo kBauToBo# 3s1ekrponuke / H.B., Kapnos. —
Mocksa : Hayka, 1988. — 322c.

[Hangapos, C.M. BBeeHne B KBAHTOBYIO H ONITHYECKYIO JIEKTPO-
HUKY [DyekTpoHHbIi pecypc]: yueo. mocodue / C.M.I1lanmapos, A.W.
Bamxkupos. — DnekrpoH. nan. — Mocksa :TYCVYP, 2012. — 98 c. — Pe-
UM gocTyna: https://e.lanbook.com/book/5429. — 3ari. ¢ 3kpaHa.
Hlannapos, C.M. ®u3uyeckne 0CHOBbI KBAHTOBOM

3J1eKTPOHMKH M (POTOHMKH [DIEeKTPOHHBIN pecypc] : yued. mocobue —
OnexTpoH. gaH. — Mocksa : TYCVYP, 2012. — 47c. — Pexwum poctyna:
https://e.lanbook.com/book/10867. — 3ari. ¢ skpaHa.

Co cpenoil.

Bsanmoneiicteue uznyuenus |Kapmos H.B. Jlekiu o kBanToBo# anekrponuke / H.B., Kapmnos. —

Mocksa : Hayka, 1988. — 322c.

[Hangapos, C.M. BBejeHre B KBAHTOBYIO H ONITHYECKYIO YJIEKTPOHUKY
[DnexTpoHHBIHA pecypc] : yueb. mocobue / C.M.Illanaapos, A.U. bamniku-
poB. — DnekTpoH. naH. — Mocksa : TYCVYP, 2012. — 98 c. — Pexum
noctyma: https://e.lanbook.com/book/5429. — 3aru. ¢ 3xpana.

Tanpapos, C.M. Pduznueckue OCHOBBI KBaHTOBOM

3JeKTPOHUKH U (OTOHMKHU [DIEKTPOHHBIN pecypc] : yued.mocobue —
OnexTtpoH. 1aH. — Mocksa : TYCVYP, 2012. — 47 c.
— Pexxnm nmoctyma: https://e.lanbook.com/book/10867. — 3aru.c 3xpana.
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3. |CTpyKTypHas CXeMaoNTH-
YECKOT'0 yCHIMTENS U JIa-
3epa.

Kapnos H.B. JIeknuu o kBanToBoi annekrponnke / H.B., Kapios. —
Mocksa : Hayka, 1988. — 322c.

langapos, C.M. BBeienne B KBAHTOBYIO H ONITHYECKYIO 3JI€eKTPOHHKY
[DnexTponHbIi pecypc] : yueb. mocodue / C.M.Illangapos, A.W. Bamku-
poB. — DmekTpoH. 1aH. — Mocksa : TYCVYP, 2012. — 98 ¢. — Pexxum
noctyma: https://e.lanbook.com/book/5429. — 3ari. ¢ 3kpana.

ITanpapos, C.M. dusnueckne OCHOBBI KBaHTOBOM
JIEKTPOHHUKHN H (POTOHMKH [DICKTPOHHBIN pecype] : y4ued.mocodbre —
OnextpoH. nan. — Mocksa : TYCVYP, 2012. —47 c.

— Pexwm moctyma: https://e.lanbook.com/book/10867. — 3arum.

C 9KpaHa.

4. |Ourndeckne pe30HATOPEL

3emckuii, B.J1. ®u3nka u TeXHUKA UMIYJIBCHBIX JIa3€POB HA KPAaCHTEISAX
[OnexTponnsiit pecypce] : monorpadus / B.U. 3emckwuii, F0.JI. KonecHukos,
N.K. MemrkoBckuil. — Onexrpon.gan. — Cankt-Iletepoypr : HUY UTMO,
2005. — 176 c. — Pexxum moctyma: https://e.lanbook.com/book/43763. —
3arn. ¢ sKpaHa.

Kapmos H.B. Jlekuu no kBaHTOBOI 2nektporuke / H.B., KapioB. — Mockga :
Hayxka, 1988. —322c.

Amnanbes 10.A. OnTuyeckue pe3oHaTops! U tazepHbie mydku / FO.A., AHaHbeB.
—Mocksa : Hayka, ['maBHas pegakuns Gu3NKO-MaTeMaTHIECKOH INTEPATYPhI,
1990. — 264 c.

Boikos B.I1., Cummnues O.0. Jlazepusie pesonaropst / B.I1., Beikos. — M.: ®U3-
MATIJINUT, 2004. — 320 c.

5. |Pexumbl paboTHI
J1a3epoB.

3emckuil, B.J. ®u3dnka u TeXHMKAa MMIYJIbCHBIX JIa3€POB HA KPACHTeJfAX
[DnexTponnblii pecypc] : monorpadwus / B.W. 3emckuii, FO.JI. KonecHukos,
N.K. MemkoBckuit. — JnextpoH.gad. — Cankr-IlerepOypr : HUY UTMO,
2005. — 176 ¢. — Pesxxum moctyma:_https://e.lanbook.com/book/43763. —
3ari. ¢ sKkpaHa.

AmnanpeB H0.A. OnTiaeckue pe3oHATOPH! 1 j1a3epHble myukn / FO.A., AHa-
HbeB. — Mocksa : Hayka, ['1aBHast penakuumst pu3nko-mMaTreMaTniecKou JinTe-
patypsl, 1990. — 264 c.

Brikos B.I1., Cunmues O.0. JlazepHsie pe3onaropst / B.I1., beikoB. — M.:
OU3BMATIINT, 2004. — 320 c.

6. |Tunsl 1a3epos.

Tonmy6enko, H0.B. Bo/iokoHHBIE TEXHOJIOTHYECKHE Ja3ePhl [ DIEeKTPOHHBIH
pecypce] : yueb. mocobue / FO.B. 'onybenko, A.B.bornanos, }0.B. IBanoB. —
OnexkTpoH. gaH. — Mocksa : MI'TYum. H.D. baymana, 2010. — 50 c. —
Pexxum nocryna:

https://e.lanbook.com/book/52342. — 3arux. ¢ skpaHa.

7. |Tunsl 1a3epos.

3emckuil, B.. ®u3dnka U TeXHUKa UMITYJIbCHBIX JIA3ePOB HA KPACUTEIAX
[DnexTponnsIit pecypce] : MoHorpadus / B.W. 3emckwuii, F0.JI. KonecHukos,
N.K. MemrkoBckuit. — Dnexrpon.gan. — Cankr-Iletepoypr : HUY UTMO,
2005. — 176 c. — Pexxum moctyma: https://e.lanbook.com/book/43763. —
3arn. ¢ ’KpaHa.

Y4eOHO-METOANYECKHUE MaTepuajbl I CAaMOCTOATEIBHONW pabOThl OOYYaIOIMIUXCS W3
YHCIIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10poBbsi (OB3) mpenocrasnstorcs
B (hopMax, aJanTUPOBaHHBIX K OTPAHMYCHUSM UX 37I0POBbS U BOCHIPUSATHS HH()OPMAITIH:

Jlnist U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B MieyaTHOM popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B ¢popMe ayauodaiina,

— B re4atHo (opme Ha s3bike bpaits.
JInst an ¢ HapyIEHUAMH CITyXa:

— B mieyaTHoM hopme,

— B (hopMe 2JIEKTPOHHOI O TOKYMEHTA.
JList 1iL ¢ HapyIEeHUsIMU OITIOPHO-ABUIaTEIbHOIO alapara:

— B IIeYaTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,
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— B (hopme ayauodaiina.
JlaHHBII TIepeYeHb MOXET ObITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAFOIUXCS.

3. O0pa3oBare/ibHbIE TEXHOJOTHH, IPUMEHsIEMbIE NIPU OCBOCHUHU TUCHHUILUIUHBI (MO-
JLyist)

[Ipyu n3ydeHnn AUCUMILTUHBI MPOBOAATCS CIIEAYIOIINE BUABI YUEOHBIX 3aHATUN U paboT:
JCKIMH, TPAKTUYECKUE 3aHATHI, JOMAIIIHUE 33/1aHUs, TECTUPOBAHNUE, 3aIUTa Ja00paTOPHBIX pa-
00T, KOHCYJIbTAIlUU C MPEMNo/iaBaTeIeM, CaMOCTOSITeNIbHAs padoTa CTYyI€HTOB (M3yUeHHUE TEOPETU-
YeCKOT0 MaTepHaa, MoAroTOBKa K MPAKTUYECKUMU 3aHATHM, ITOATOTOBKA K JIAOOPATOPHBIM 3a-
HSTHUSIM, BBIIIOJIHEHNE JOMAIIHUX 3aJJaHH, TOJATOTOBKA K TECTUPOBAHUIO U 3aYETY).

Jl1g mpoBeACHNSI 4aCTH JIEKLIMOHHBIX 3aHSTUN UCIIONIb3YOTCS MyJIbTUMEANMHbBIE CPENICTBA
BOCIPOM3BEICHUS AKTUBHOTO COIEPKUMOTO (3aHSATUSI B MHTEPAKTUBHOM (popMe), O3BOJISIOLIETO
CTYJEHTY BOCHPUHUMATh OCOOEHHOCTH M3y4aeMOM JUCLUUIUIMHBI, UTPAIOIINE PEIIAIOIIYIO POJIb B
MOHMUMAaHUU U BOCIIPUSTHH, a TaKke B POpMHUpPOBAaHUHU MPodhecCHOHANBHBIX KoMIeTeHIui. [1o
pALYy TEM ITUMCUUIUIMHBI JIEKIIMA TPOXOJUT B KilaccuueckoM cTuiie. CTyJIEHTY B PEKHUME CaMOCTO-
ATEJIHHOU pabOThI PEKOMEHYETCSs UCII0JIb30BaTh INTEPATYPY U MPOCMOTP BUAEO MO TEMaM B CETH
Nurtepuer.

[Ipu npoBeaeHNM TPAKTUYECKUX 3aHITHI MOKET UCIIOIb30BATHCS AOCKA, Il pACYETOB U
aHaJIM3a JJaHHBIX MOTYT NPUMEHSTHCS JIONOJHUTENbHbIE ClipaBOuHble Marepuaisl. [IpenBapu-
TEJIbHO U3y4as PEKOMEHOBAaHHYIO JIUTEPATYPY, CTYAEHTHI TOTOBITCS K IPAKTUYECKOMY 3aHATHUIO
- QaHATM3UPYIOT NPEIOKEHHBIE B YUeOHHKE MPUMEPHI pelleHus 3a1a4. Ha mpakTnyeckux 3aHsi-
TUSAX ydeOHas rpymma ASTUTCS Ha MOATPYIIbI o 5-7 yenoBeka. Kaxxnoii moarpymme BeIIAIOTCS
CBOM HCXOJHBIX JJaHHBIE K paccMaTpUBacMbIM Ha 3aHATHM 3ajadyaM. PelieHue 3agauu rpyimmna
odopmIsieT Ha Jocke U MyOanyHO 3amuinaet. [Ipy BOSHUKHOBEHUH TPYAHOCTEN MpernoiaBaTelb
MIOMOTaeT IpyIIaM B JOCTHKEHUH TOJI0KUTEIBHOT0 pe3yibTaTa. B Xoie npoBepku mpoMexyTou-
HBIX PE3yJIbTAaTOB, TOMCKA U UCIIPABIIEHHsI OLIMOOK, OCYIIECTBISETCS MHTEPAKTUBHOE B3aUMO/IEH-
CTBHUE BCEX YUYAaCTHUKOB 3aHATHS.

ITpu mpoBeneHnu 1a6OpaTOPHBIX paboT MOArpyMIa pa3ouBaeTcs Ha KOMaHAbI 10 2- 3 ye-
noseka. Kaxxoif koMan/ie BbIAAETCA 3a/1aHUE Ha BBIIOJIHEHUE JIabopaTOpHOU paboThl. CTy1€HTHI
CaMOCTOSITENIbHO PacHpeesssioT 0043aHHOCTU U NMPUCTYNAIOT K BBIIOJIHEHUIO 3a/1aHUs, B3aUMO-
neicTBys Mexay coboi. [IpernonaBarens KOHTPOIUPYET X0/ BBIIOTHEHUS paOdOThI KaXKIOW Ipy1-
noi. YTOYHAS X0J pabOThl, €CIU CTYAEHTHI YTO-TO BBIMOJIHAIOT HEMPAaBUIIBHO, MPENOAaBaTeNb
MIOMOTaeT UM MPEO0JI0JIETh CI0KHBIE MOMEHTHI U MPOBEPSET JOCTOBEPHOCTH MOJIYyYEHHBIX JKCIIe-
PUMEHTAJILHBIX pe3ynbTaToB. [locne opopmieHns TEXHUYECKOro 0TYeTa KOMaH/Ibl OTBEYAIOT Ha
TEOPETUUECKHE KOHTPOJIbHBIE U IOTIOJTHUTEIbHBIE BOIIPOCHI U 3alllMIIA0T 1a00paTOpHYIO paboTy.

Koncynbramuu npoBosTcs pa3 B IB€ HEAETH IS pa3bsiCHEHUS TPOOJIEMHBIX MOMEHTOB
IIPU CaMOCTOSITEIbHOM U3Y4YE€HUU BOMPOCOB U3Y4YaeMOM JUCUUIIIINHBIL.

Taxum 06pazom, 0CHOBHBIMH 00pPa30BaTeIbHBIMHU T€XHOJIOTHSIMHU, HCI0JIb3YeMbIMHU B
yueOHOM npouecce, IBJSIOTCS: MHTEPAKTUBHAS JIEKIHS C MYJIbTUMEIUHHON CUCTEMOMN U aKTHB-
HBIM BOBJICYCHHEM CTYJICHTOB B y4eOHBIN MpOLIecC; 00CYkKIEHUE CIIOKHBIX U TUCKYCCHOHHBIX BO-
IIPOCOB U MPOOJIEM U € IOCTEAYIOLUIUM pa300pOM STUX BOIPOCOB HA MPAKTUYECKUX 3aHATUSIX; JIa-
O6opaTopHbIe 3aHATHS — paboTa CTYJJCHTOB B MAJIBIX I'PYMIaxX B peKUMax B3aUMOICHCTBUS «IIpe-
1oJ1aBaTelb — CTYACHTY,

«CTYZEHT — MPENOAABATENbY, KCTYAEHT — CTyIeHT». [Ipu nmpoBeaeHUH MpaKkTUYECKUX U
71a00paTOPHBIX YUEOHBIX 3aHATHH MPEIYCMOTPEHO Pa3BUTHE Y 00yJarOIIUXCsl HABBIKOB KOMaHI-
HOU pabOThl, MEKITMYHOCTHONH KOMMYHUKALIUH, IPUHATHUS PEIICHUH U JTUJEPCKUX KaYeCTB.

JInst v ¢ OrpaHUYEeHHBIMA BO3MOXHOCTSIMU 370pPOBbS IIPELYCMOTPEHA OpraHU3aALMs
KOHCYJIbTallMi C UCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

12. OueHo4HbIe cpeACTBa AJS TEKYIIero KOHTPOJIsI YCIIeBaeMOCTH U NPOMEeXKyTOo4-
HOH aTTecTalHu



OrneHoYHBIC CpECTBA MPEAHA3ZHAYCHBI JJIsl KOHTPOJIS M OIICHKU 00pa30BaTeIbHBIX JOCTH-
JKEHUW 00ydaroIuXxcs, OCBOMBIIUX IMporpammy yueOHo# mucturinasl «b1.B.J1B.03.01.03 «Bo-
JIOKOHHBIE JIa3€Pbl U YCUITUTEII.
OneHouyHbIEe CpeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl sl MPOBEACHUS TeKYyUIIero
KOHTPOJISA B JOPME OTYETOB MO JTAOOPATOPHBIM paboTaM W MPOMEKYTOYHOI aTTecTAllMU B
¢dbopMe BOIPOCOB K 3aUeTy.

CTpyKTYypa OLIEHOYHBIX CPEACTB JJIsl TeKYLIeil U IPOMEKYTOYHOM aTTeCTAlMU

Kon n HanmeHOBaHuE HH- HanMmeHOBaHHE OLIEHOYHOTO CPEJICTBA
Ne PesynbraTel 00yueHus
JMKaTopa . IIpomexxyTouHas
/11 (B cooTBeTcTBUH C 1I. 1.4) Texymmii KOHTPOJIb
(B cooTBeTcTBHH C 1I. 1.4) aTTeCTaINS
WIIK-2.1 Bnaneer coBpe- | 3Haer Bce HeoOxommumble | Otyer mo maGopatopHeIM pa- | Bompoc Ha sk3a-
MEHHBIMH WH(QOPMAIHOH- | METOABl M cmocoObl ans | 6oram Nel-6 mo paszgenam 2-3, | MeHe
1 HBIMH CHCTEMaMH H Te€X- | IIOWCKa, aHajlu3a W Moje- | 5-9 1-3
HOJIOTHSIMH C IENBbI0 MO- | JINPOBAaHMS CIOXKHBIX TEX-
JCTVPOBAaHMS  CIOXKHBIX | HWYECKHX CHCTEM.
TEXHUYECKHUX CUCTEM ‘YMmeet npaBWiIbHO BEICTpO- | OTdeT mo mabopaTopHBIM pa- | Bompoc Ha sx3a-
UTh KOHIIETIUIO U JIOTUKY | 6oTam Nel-6 mo pasnmenam 2-3, | MeHe
2 MpeNCTaBlIeHus pe3yabra- | 5-9 4-7
TOB MOZETTMPOBAHUS CIIOXK-
HBIX TEXHHYECKHUX CHCTEM.
Otuer no nabopaTopHbIM pa- | Bompoc Ha 3x3a-
Bnaneer Heo6XxoqUMbIMU
6otam Nel-6 mo pasznenam 2-3, | meHe
3 HaBbIKAMM  MOJEIIUPOBA- 5.9 5.8
HUSI TEXHHYECKUX CHCTEM.
UIIK-2.2. CnocobeH mpu- | 3HaeT coBpeMeHHoe Marte- | Otder mo mabopatopHsM pa- | Bompoc Ha sk3a-
MEHATh COBPEMEHHOE Ma- | pHUaJbHO-TEXHUYECKOE 6ortam Nel-6 mo pasnmenam 2-3, | MeHe
4 | TepuaIbHO-TEXHUYECKOE obopynoBaHue ais mpose- | 5-9 8-11
o0opynoBaHHUE IS HCCIIe- | NEHUSI  SKCHEPHMEHTAb-
JIOBaTEJIbCKUX IIeNei HBIX MCCIICIOBAHUH.
Ymeer cocraBisTh onTrde- | OTtuer no naboparopHeIM pa- | Bompoc Ha 3x3a-
CKHE M  CTpyKTypHBIE | 60TaM Nel-6 mo pasgenam 2-3, | mMeHe
5 CXeMbl JUIsl TpoBenaeHHs | 5-9 10-12
9KCIEPUMEHTAIBHBIX  HC-
CJeI0BaHUI Ha COBPEMEH-
HOM 00OpY/IOBaHHUH.
Bnageet naBbikamu mipoBe- | OTdet 1o 1a00paTOpHBIM pa- Bomnpoc Ha 3x3a-
JIEHUs  dKcTepuMeHTalb- | 0otam Nel-6 mo paszgenam 2-3, | MeHe
6 HBIX HCCIEIOBaHUI HaA co- | 5-9 14-17
BPEMEHHOM  KBaHTOBOM
000pyTIOBaHUML.
HUIIK-3.1. OcymectrisieT | 3HaeT OCHOBHBIC MeTOIBI U | OTYeT 1o J1abopaTopHBIM pa- Bormpoc Ha 3k3a-
TECTUPOBAHUE pabotsl | cocoObl  TectupoBaHus | 6oTam Nel-6 mo paznenam 2-3, | mene 12-18
CIIOKHBIX (PyHKIMOHANb- | SKCIIEPUMEHTAIBHBIX HC- | 5-9
HBIX Y3JIOB PAagHOdIIEK- | CIICAOBAHWH MapaMeTpoB U
7 TPOHHOH ammapaTypsl XapaKTEePUCTHK OTACIBHBIX
SIIEMEHTOB U Y3JI0B CIIOX-
HbIX KBAaHTOBBIX (J1azep-
HBIX) CHCTEM U HapaMeTpsl
UX CTaHIAPTHBIX PEXKIMOB
paboThI.
VYmeer Ha mpaktuke npu- | Otder mo mabopatopHeIM pa- | Bompoc Ha sk3a-
MEHITh METOJUKH MO 3Kc- | 6oTam Nel-6 mo pasgenam 2-3, | MeHe
8 HNepUMEHTANbHBIM  Hcciae- | 5-9 13-15
JIOBAHMSIM Y3JIOB U OJIOKOB
KBaHTOBBIX IIPHOOPOB.
Cnoco6eH Ha npakTuke uc- | Otyer no aabopatopHsiM pa- | Bompoc Ha sk3a-
9 MOJIb30BaTh CBOM HABBIKU B | OoTam Nel-6 mo paznenam 2-3, | mMeHe
3alycke M TECTHUPOBaHUH | 5-9 15-19




padoThI KBAHTOBBIX
YCTpPOMCTB.
UIIK-3.2. Ocymectriuser | 3HaeT MeToabl U cmocoObl | PI'3, P, Otuers! no BeimonHe- | Bompoc Ha sk3a-
JUAarHOCTHKY  TEXHU4Ye- | AMarHOCTUKH CIIOKHBIX | HHIO Ja0OpaTOpHBIX paboT MEHE
10 | ckoro cocTosHHS CIOX- | (QYHKIMOHATBHBIX  y3JIOB 19-22
HBIX  (YHKIHMOHAIBHBIX | PaIHOdJICKTPOHHOW arma-
Y3JI0B PaZuO3JEKTPOHHOMN | paTypsl.
anmnapaTypsl YMmerer mpoBomuth nua- | PI'3, P, Otuers mo Bemonne- | Bompoc Ha 3Kk3a-
11 THOCTHKY CIIOXHBIX (PyHK- | HUIO TaDOpaTOPHBIX paboOT MeHe
LUOHAJIBHBIX y3JI0B paauo- 23-24
AJIEKTPOHHOM anmaparypsl.
Bnageer naBbikamu nua- | PI'3, P, Otyersl no BeinonHe- | Bompoc Ha 3x3a-
12 THOCTHPOBaHUS 000pyI0- | HHIO Ja0OpPaTOPHBIX paboT MEHE
BaHMSI. 5-19

TunoBbie KOHTPOJIbHbIE 32/IaHUS UM HHbIE MaTepHaJibl, He0OX0AMMbIE 1JIs1 OLIEeHKHU 3HA-
HHUH, YMeHHi, HABBIKOB H (MJIH) ONBITA AeSITeIbHOCTH, XaPAKTePU3YIOLIHUX 3Tanbl popmu-
pOBaHMs KOMIIETEHIIUI B Mpolecce 0CBOeHNsI 00pPa30BaTe/IbHOI MPOrpaMMbl

IIpumepbl BAPpHAHTOB KOHTPOJIbHBIX padoT

Cucrema OLEHOK BBIINOJIHEHNUS KOHTPOJIBHOI'O TECTUPOBAHMUSL:
— «OTJIMYHO» — KOJIMYECTBO MPABUWIBHO PEIIEHHbIX 3ajay - 3;
— «XOpOLIO» — KOJIMYECTBO MPaBUIIbHO PELLIEHHBIX 3a/1a4 - 2;
— «yJIOBJIETBOPUTEIBHO» — KOJIMYECTBO MPABUIILHO PELIEHHBIX 3a1a4 - 1 Hike npuBoauTcs npu-
Mep HEKOTOPBIX 33aHUN KOHTPOJIBHOTO TECTUPOBAHUS.
Bapuant Ne 1

Ne 1.

Ilycte n1Ba BO30OYKIECHHBIX YPOBHS HAaxOAATCSd B TEPMOAMHAMHYECKOM DPABHOBECHH.
Haﬁ]lHTe OTHOCHUTCIIBHYIO HACCIICHHOCTH BEPXHETO YPOBHS 11O CPAaBHCHUIO C HUKHUM, €CJIU DHEP-
reTUYEeCKUH 3a30p MEXAYy YPOBHSIMHU COOTBETCTBYET YacTOTE FreHepallMoHHOro nepexona 24 I'Tn
npu temneparype 300 K.

Ne 2.

Bbruucnure paBHOBECHYIO Pa3HOCTh HAacEIEHHOCTEH B JABYXYPOBHEBOU cucTeme npu T=
300 K, oTHeceHHY10 K O0IIeMy YHCITy YacTHULl, CYMTass KPAaTHOCTH BBIPOKJICHUS YPOBHEHN O/lMHa-
KOBBIMH, JUIsS CIy4asi, KOrja SHEepreTHYecKuil 3a30p Mexay HUMHU coctaBisger 10 3B. Ykaxure
JUTMHBI BOJTH M YaCTOTHI COOTBETCTBYIOIINE M3ITYICHUIO.

Ne 3.
Haiigute oTHOCHTENBHBIE HACETIEHHOCTH YHEPTETUYECKUX COCTOSTHUHN, COOTBETCTBYIOIINX

JUTMHE BOJIHBI TeHepalMoHHoro nepexoaa aig CO2  nazepa (|:I = 10,6 MKM) IIpu Temreparype
77 K.

Bapuant Ne 2

No 1.

ITycte nBa BO30OYXKICHHBIX YPOBHS HaxOAATCSd B TEPMOAMHAMHYECKOM DPABHOBECHH.
Haiiaute oTHOCUTENBHYIO HACETIEHHOCTh BEPXHETO YPOBHS M0 CPAaBHEHHUIO C HUYKHUM, €CJIH SHEP-
reTUYECKUU 3a30p MCKAY YPOBHAMU COOTBCTCTBYCT MJIMHC BOJIHBI I'CHCPALIMOHHOI'O ICPEXOJa
1,064 mxm ipu Temneparype 77 K.



Ne 2.

Bpluucnure paBHOBECHYIO Pa3HOCTb HACEIIEHHOCTEN B ABYXYPOBHEBOM cuUCTEME Ipu T=
300 K, oTHECEHHYIO K OOIIIEMY YHCITy YacCTHIl, CYUTasi KPATHOCTH BBIPOXKJICHUSI YPOBHEH OJTMHA-
KOBBIMM, Ul Cilydasi, KOI/la SHEpreTUUecKuid 3a30p Mexay Humu cocrasisier 0,1 3B. Ykaxure
JUIMHBI BOJIH M YaCTOTBI COOTBETCTBYIOLINE U3IIyYCHHUIO.

Ne3.

Haiinure oTHOCUTENBbHBIE HACEIIEHHOCTH SHEPTETUUECKUX COCTOSIHUM, COOTBETCTBYIOIIUX
JUTMHE BOJIHBI T€HEPALIMOHHOTO Mepexoa AJisi aproHOBoro jazepa ( = 0,4% MKM) IIpH TeMIepa-
type 77 K.

KonTtpouabsnas pa6ora Ne 2
BapuanTt Ne 1

Ne 1.

EcrectBenHas mmpuHa JuHUM reHepannonHoro nepexoga CO2 — nazepag( = 10,6 Mxm)
MEXTy KOoJle0aTeIbHBIMH YPOBHSMH OCHOBHOTO 3JIEKTPOHHOTO COCTOsSHUS cocTtaBisier 50 mI .
UeMy paBHO CIIOHTAaHHOE BPEeMs KH3HH BEPXHETO JIA3€PHOTO YPOBHS?

Ne 2.

HeoqHOpOAHOCTh BHYTPEHHUX JICKTPOCTATUYECKUX IMOJICH 00YCIOBIMBACT CHIBHOE HE-
OJIHOPOJHOE ymupeHue. JIMHUS TIOMUHECIISHITNN HOHA HEOIMMa B CTEKJIE, COOTBETCTBYET Tepe-
xomy *F3/2 4111/2 ( = 1,06 mMxm), umeeT nonymupuny A 30 aM. Kakoo ¢ dexTuBHOe Bpems
TOIIEPEYHON PeIaKCaIii HOHa HogTMa? 0o

Bapuant Ne 2

Ne 1.

Kakoit MexaHM3M yIIUpeHus CIeKTpalbHbIX JUHUN IpeoliagaeT B KyOU4ecKuX KpucTal-
nax? B creknax? Urto sBisieTcsi NPUYMHON HEOJHOPOIHOTO YUIMPEHUS CHEKTPAIbHBIX JIMHUN B
IIPUMECHOM KpHcTasuie?

Ne 2.
YeMy paBHa MIMPUHA BEPXHETO J1azepHOro yposHs ‘F3/2 MOHOB HeoquMa B CTEKIIE, €CIIH
HIDKHUH JTa3epHBIA YPOBEHb J€3aKTHBUPYETCs co ckopocThio 1/ 02= 108 ¢!, Cunrars, muuus mro-

MHHECLEHIIMM MOHA HEOJUMA B CTEKJIE, COOTBETCTBYET MEPEXOLY YF3/2 411172 (|:|
= 1,06 Mxm), umeet nonymupuny A 30 HM.

oo

3ayeTHO-3K3aMeHAUMOHHbIE MATEPHUAJIbI J1JIs1 IPOMEKYTOYHON aTTecTaluM (3a4er)

O

[lepeuncnaure OCHOBHbIE  MaTepuajbl, NPUMEHSIONIMECS B  KadyecTBe
ONTUYECKUXYCUIUTEIIEH.

OO6bsicaute (DU3MUECKUEe MPOIECChl, MPOTEKAIIINEe B ONTHYECKOM MarepHualie
NPUBO3AECHCTBUE HA HETO AIEKTPOMArHUTHBIM IOJIEM

[lepeuncauTe KBaHTOBBIE EPEXO/IBI B ONITUYECKOM MaTepuae.

OOBbsicHUTE OCOOCHHOCTH KaXKAOr0 KBAaHTOBOI'O IEPEX0Ja, OCYIIECTBISIOLIE-
rocss BONTHYECKOM MaTepHale.

B 4yem cyTh MHIYIIUPOBAHHBIX IEPEXO/IOB.

Yro coboii mpeAcTaBisieT «abCOMOTHO YepHOE Teso». KakoBbI ero 0COOEHHOCTH
MOCHOBHBIE XapaKTEPUCTHUKHU.



[lepeuncnure yCJIOBUS, KOTOpbIE HE0OXOUMBI TUTSt
npolecca yCUJICHUS AIEKTPOMAarHUTHOTO MOJISL.
Yto Takoe ONTUYECKUNA PE3OHATOP.

OCHOBHBIE THUIIBI OIITHYECKUX PE30HATOPOB U UX XapaKTepI/ICTI/IKI/I.B yeM ocoOeH-
HOCTb PC30HATOPOB TI/ITaH-CEll'I(bI/IpOBBIX JIa3CpoOB.

KakoBBI 0COOCHHOCTH KOJIBLICBBIX PC30HATOPOB. HepechnnTe OCHOBHBIC I'CHCPA-
IUOHHBIC TapaMCTPbI nasepa.KaK BJIMACT TCMIICPATypa Ha TCHCPAINOHHBIC ITapaMCTPBhI.

OT 4ero 3aBUCHUT €CTECTBEHHAS IMApUHA JIMHUU.

KakxoBa 0coOO€HHOCTH CHCTEMBI OXJTaXXACHHA BOJIOKOHHBIX ycnnmeneﬁ 1 JIa3CPOB.

YeMm OIIPCACIACTCA MOAOBasA CTPYKTYpa U3JIYUCHHUA B aKTHBHOM JIA3CPHOM 3JIC-
MCHTC.

Uto Takoe CHHXpOHMU3ALMS MO/,
B 4em 0COOEHHOCTH EDFA YCUJIUTEIIS. ITpun-
UM J1eHCTBUAUMITYJIBCHOTO PEKMMA pabOThI JJa3€PHOI CUCTEMBI.

HpI/IHLII/Il'I MOOYJIIIHNH I[O6pOTHOCTI/I OIITHYCCKOT'O U3TTyUCHUAI.

B yem 0cOO€HHOCTH aKTUBHEI M ITACCUBHBIX ONTHYECKHUX DJIEMECHTOB Ja3ep-
HOM cuctembl. Kak OCYHICCTBIIACTCA PCIKUM pa60TBI Q)GMTOCGKYHI[HBIX JIa3CpPoOB.

Yro Takoe 6per03c1<a51 peuICTKa. Hepe"II/ICJ]I/ITG THIIBI 6per013c1<1/1x peaic-
TOK H 10,4 0COOECHHOCTH n IMPUHIOUIIBIUCIIOJIB30BaHUA

@DoH/I OIIEHOYHBIX CPEICTB /AJIsl MPOBeAeHUsI MPOMEKYTOUYHONH aTTecTAlNu
COJIEP>KUT KOHTPOJIbHbIE BONPOCHI H MPAKTHYECKHUE 32IaHUSI BRIHOCUMBbIeE /17151 OlL1e-
HUBAHUSIOKOHYATEJIbHBIX Pe3yJIbTATOB 00yUYeHMsI 10 TUCIUIIINHE.

Pe3ynbrarsl MpoMeKyTOUHOM aTTecTaluu (3a4€T U IK3aMEH) BbICTaBJISIOTCS UC-
XOJISl U3 Pe3yJIbTaTOB Ca4M JabOpPaTOPHBIX PadOT, BHIMOIHEHHS] KOHTPOJIBHBIX PabOT
CTYJIEHTOB, IIOCELLIEHUS U PE3YyJbTAaTOB y4acTUs B JUCKYCCHUSIX HA 3aHATHUSX, IPOBOJS-
HIMXCS B UHTEPAKTUBHOM (opMe.

2.1.1. Bompocsl ¥ puMephl TUMOBBIX MPAKTUYECKUX 3aJIaHUM, BBIHOCUMBIE
Ha 3a4eT B 7-M CeMecTpe MO AUCUHUILIMHE «BOJIOKOHHBIE Jla3epbl U YCUIUTENN» IS
HanpasieHus noarotoBku: 11.03.02 MHpoKOMMYHUKAIIMOHHBIE TEXHOJOTUU U CH-
CTeMBbI CBs3H, TPodmib "ONTUYECKUE CUCTEMBI U CETH CBSI3U" (MPOMEXKYTOUHAs aTTe-
CTaITisl MOXET OBITh BBHICTABJICHA IO PE3yJIbTaTaM aKTUBHOCTH CTY/ICHTA IIPU BBHITIONHE-
HUU U 3aIUTHI JJA0OPATOPHBIX PabOT C YYETOM MOCEIICHUS JIEKIIUA)

l. [lepeuricnuTe OCHOBHBIE MaTE€pPHAIIbl, TPUMEHSIONIUECS B KaUECTBE ONTHYE-
CKUXYCHUIIUTENEH.

2. OObsicHuTe (pU3MUEecKue MPOIECChl, MPOTEKAIOIINE B ONTUYECKOM MaTepH-
ajie MPUBO3JICHCTBUH HA HETO JIEKTPOMATHUTHBIM ITOJIEM

3. [lepeuncanTe KBaHTOBBIEC IEPEXO/IBI B ONTHYECKOM MaTepHae.

4. OOBsicHUTE OCOOCHHOCTH KaXKIOTO KBAaHTOBOT'O MEPEX0/a, OCYIIECTBIISIO-
IIErocsi BONTHYECKOM MaTepHalle.

5. B ueM cyTh MHyLIUPOBAHHBIX IEPEXO0B.

6. Yrto coboil mpeacTaBisieT «abCoNMIOTHO YepHOoe Teno». KakoBbl ero ocoden-

HOCTH MOCHOBHBIC XapPAKTCPUCTUKHU.



7. [lepeuncnure yCJIOBHUA, KOTOpBIE HEOOXOAMMBI U1 TIPO-
1ecca yCUJICHHUSIIEKTPOMArHUTHOTO TOJIS.

8. UYT0 Takoe ONTUYECKUN PE30HATOP.

9. OcCHOBHBIE TUITBI ONITHYECKUX PE3OHATOPOB U UX XaPAKTEPUCTUKH.

10. B 4eM 0coOEHHOCTH PE30HATOPOB TUTAH-CANI()UPOBBIX JIA3EPOB.

11.  KakoBbl 0COOEHHOCTH KOJBIEBBIX PE30HATOPOB.

12.  Tlepeuncnaure OCHOBHBIE T€EHEPALIMOHHBIE MAPAaMETPHI JIa3epa.

13.  Kak BiusieT TeMiiepaTypa Ha reHepalliOHHbIE TapaMeTphl.

14. Ot 4ero 3aBUCUT €CTECTBEHHAs IIUPUHA JIUHUU.

15. KakoBa 0COOEHHOCTb CUCTEMBI OXJIaXICHHUS BOJIOKOHHBIX YCUIIUTENEH U Jia-
3€epOB.

16. Yewm ompenenseTcs MOJIOBas CTPYKTypa H3JIy4EHUs B aKTUBHOM JIa3€pHOM
DIIEMEHTE.

17. UYT0 Takoe CHHXPOHHU3ALMS MO/,

18. B uem ocobennoctu EDFA ycunurens.

19.  IlpuHuun AecTBUs UMITYJIBCHOTO PEXUMa padOThI Ta3€PHOM CUCTEMBI.

20. [IpuHIMI MOAYIAIUHA TOOPOTHOCTH ONITUYECKOTO U3TyUYCHHS.

21. B yem 0cOOEHHOCTh aKTHBHBI M TACCUBHBIX ONTUYECKUX AJIEMEHTOB JIa3ep-
HOMCHCTEMBI.

22.  Kak ocyiiecTBisieTcst peskuM padoThl (HeMTOCEKYHIHBIX JIa3€POB.

23.  Yro Takoe OperoBckas peieTka.

24.  Tlepeumcnute THIBI OPETOBCKUX PEUIETOK U MX OCOOCHHOCTH W TPUH-
[IUTIb] WIDERHA

IIpakTHyeckoe 3aganmue Ne 1.
Kakoif MexaHu3M yIIMpeHus CIIeKTPaTbHBIX JIMHUNA TPeo0aiaeT B KyOUdecKux
kpuctamiax? B creknax? Uto siBaseTCS MIPUUUHON HEOJHOPOJHOTO YIIUPEHUS CIIEK-
TpaJbHBIX JUHUN B IPUMECHOM KpHUCTaie?

IIpakTnueckoe 3axanue Ne 2
BelunciauTe paBHOBECHYIO Pa3HOCTb HACEIEHHOCTEN B IBYXyPOBHEBOM CUCTEME
npu T= 300 K, oTHeceHHy10 K 00111eMy YHCITy YacCTHIl, CYUTasi KPATHOCTHU BBIPOKIACHUS
YPOBHEW OJMHAKOBBIMH, JJI Cllydas, KOrJa SHEPreTUUYECKUil 3a30p MEXKIy HUMH CO-
ctasisiet 0,1 3B. Ykaxkurte AIMHBI BOJH M 4aCTOTHl COOTBETCTBYIOLIUE U3TYUYEHHUIO.

IIpakTHyeckoe 3aganue Ne 3
YeMy paBHa IIMPUHA BEPXHETO JIAa3€pHOro ypoBHs ‘F32 MOHOB HeoauMa B
CTEeKJIe, €CJIM HMKHUMN JTa3epHBIM YPOBEHb JE3aKTUBHPYETCS cdAlCKOpocThio 1/ 02=
10® ¢!. Cuntarh, TMHHUS TIOMUHECIICHIINY HOHA HEOIMMA B CTEKIIC, COOTBETCTHYET I1e-
pexony “F3n 00 Ty
O

= 1,06 mxm), umeet nmoaymupuay A 30 HM.



Kpurtepun oueHuBaHus1 pe3yJbTATOB 00yUYeHUs

Kputepuu oniennBanusi 1o 3a4ery:

«3aYTEHOY»: CTYJICHT BJIaJIEET TEOPETUUECKUMHU 3HAHUSIMU 110 JAHHOMY pa3/ieiny, 3HAeT BPEMEH-
HBIE U MPOCTPAHCTBEHHbIC CBOMCTBA B3aMMHOM KOTEPEHTHOCTH B IPOLECCE PACHPOCTPaHEHUS
curxasna, eHOMeHOJIornYecKast MOJEIh Jia3epa, MPaKTHUECKOE NCIIOIb30BAHNE U TEOPETUIECKOE
OMKCAHUE CIEKTPOCKOMMS KOTEPEHTHOTO PACCEsIHUS CBETa, ONEPATOPHbIEC YPaBHEHHUS 3JIEKTPO-
MarHUTHOTO TIOJIsSI, IOIYyCKAeT He3HAYUTENIbHbIC OIIMOKH; CTYICHT YMEET IPABHILHO OOBSICHSTh
KOHCTPYKLMOHHBIE MapaMeTpsl U (U3HUECKUe MPUHIUIBI padOThl YCTPOUCTB, YUUTHIBAIOLINX
BPEMEHHBIE U MPOCTPAHCTBEHHBIE CBOMCTBA KOTEPEHTHOCTU B MIPOLIECCE PACIIPOCTPAHEHUSI CUT-
HaJa, WUTIOCTPUPYS €ro MpUMEpPaMHu.

«HE 3aYTEHO»: MaTepual He YCBOECH MM YCBOEH YaCTUYHO, CTYACHT 3aTPyAHSETCS IPUBECTH
IIPUMEPBI IO BPEMEHHBIM M ITPOCTPAHCTBEHHBIM CBOMCTBAM KOTEPEHTHOCTH B MPOLIECCE PACIIPO-
CTpaHEHMs CHTHaJla, JOBOJIbHO OTPaHWYEHHBIH 00bEM 3HAHMHW NPOrpaMMHOIO MarepHaia.

OneHouHble cpeACTBa AJIs MHBAJIMJOB U JIMI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 370PO-
Bbsl BBIOMPAIOTCS C yUETOM MX MHIMBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH MHBAIHM/IAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEOCTABIIACTCS JOMOJHUTEIBbHOE BpEeMS /sl TOATOTOBKU OTBETA Ha SK3aMEHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YyJIbTATOB 00yUEHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMM 3/10pOBbS IPEAYyCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMA OCOOCHHOCTSIMH;

— IIpU HEOOXOAMMOCTH JJIs1 00YHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U MHBAJIUJOB IMpOLEaypa OLEHUBAHUS PE3yJIbTaTOB OOYYEHMsS MO JUCIUIUIMHE MOXKET MpPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa onieHUBaHMSI pe3yIbTATOB 00YUESHHSI MHBAINUIOB U JIUI] C OTPAHUYEHHBIMHU BO3-
MOYKHOCTSIMH 3/I0POBbS 110 AUCLHUIUIMHE (MOAYIIIO) IpelyCMaTpUBaeT MpeocTaBIeHue HHpopma-
uH B hopMax, alanTHPOBAHHBIX K OTPAaHHYEHHSIM UX 3I0POBbBSI U BOCIIPHTHS HHPOPMAIIUH:

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B IleyaTHOU (popme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

Jlig U1 ¢ HapyLIeHUSIMU CiyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist Ta1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIH MepeueHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTU OT KOHTUHTEHTa 00Y-
YAFOIIHUXCS.

5. Ilepedennb y4eOHOIM JUTepaTypbl, HHPOPMALNMOHHBIX PeCYypPCOB H TEXHOJIOT Uil

5.1. YyeOHas quteparypa

1. Kapnos H.B. Jlekuuu no kBantoBoit snekrporunke / H.B., Kapnos. — Mocksa : Hayka,
1988. —322c.

2. Urnaros, A.H. OnrosnekTpoHruka 1 HaHOPOTOHUKA [ DJIEKTPOHHBIN pecypc] : yued. mo-
cobue — DnekTpoH. naH. — Cankr-IlerepOypr : Jlanp, 2017. — 596 c.

— Pesxxum mocrtymna: https://e.lanbook.com/book/95150

3. Kamutuesckuii H.. Bonnosag onrtuka. — CII0.: JIans, 2008.



4. Beiiko, B.I1. OnopHbIi KOHCIEKT JICKIHM 1O Kypcy «PU3HUKO-TEXHUYECKHUE OCHOBBI JIa-
3€pHBIX TEXHOJIOTUI». Pa3nen: TexHonoruueckue gasepsl U JIa3epHOE U3JIEUEHHE [ DIEKTPOHHBIN
pecypc] : yueb. mocooue — DnektpoH. aaH. — Cankrllerepoypr : HUY UTMO, 2005. — 50 c.
— Pexxum poctyma: https://e.lanbook.com/reader/book/59505/#1 — 3arm. ¢ skpana.

1. Kynpuun, 0. H. CoBpemenHast ontuka u (POTOHHKA HaHO- U MUKpocucTeM / Kynbunn
10. H. - M. : ®U3MATIJIUT, 2016. - 440 c. - https://e.lanbook.com/book/91158#book name.

2. bopucénok, C. B. KBanToBas crarucrudeckas MexaHuka : ydyebHoe mocooue / C. B.
bopucénok, A. C. KongparseB. — Mocksa : DUSMATIIUT, 2011. — 136 c. — ISBN 978-5-
9221-1277-2. — TekcT : 25eKTpoHHbIH // JlaHb : 3IeKTpOHHO-O0MOMMoTeuHas cucremMa. — URL:
https://e.lanbook.com/book/2672 (nara oOpamenus: 26.06.2023). — Pexxum mocTymna: s aBTo-
pH3. TIOJIb30BaTENEH.

3. benunckuii, A. B. KBanToBbie n3mepenus : yueOHoe nocodue / A. B. benunckuit. — 4-
e u31. — Mocksa : Jlabopatopus 3nanmii, 2020. — 185 ¢. — ISBN 978-5-00101-691-5. — Texkcr

AIeKTpoHHBIH  //  Jlamb  :  3JeKTpoHHO-OMOmmoreyHas  cucrema. —  URL:
https://e.lanbook.com/book/135495 (nata obpamenus: 26.06.2023). — Pexxum goctyma: ajis aB-
TOPH3. II0JIb30BATEIICH.

4. Knaynep [x., OcHoBbl kBanTOBOM ontuku, Kiayaep Jx., Cynapuas 3.., M.: u3narens-
ctBO Mup,1970

5. Kono6os, M. U. KBarToBoe nzobpaxkenue : MoHorpadus / M. 1. Kono6os ; mox penak-
et M. U. Kono6oga ; nepeBoy ¢ anrnmiickoro T. 0. IN'omy6esoii, A. C. Unpkuna. — Mockaa :
OU3MATIIUT, 2009. — 524 c. — Tekcrt : 1ekTpoHHBIN // JlaHb : 2MeKTpOHHO-OMOIHOTeUHas
cucrema. — URL: https://e.lanbook.com/book/48273 (mata obpamenus: 26.06.2023). — Pexum
JOCTyTa: 7Sl aBTOPHU3. MOJIb30BaTENCH.

6. Canex, baxaa E. A. Ontuka u potonuka. [I[puHumIe: u npuMeHeHus : [yaeOHOe moco-
6ue :B21.]. T. 1,2/ B. Canex, M. Teiix ; nep. c anriu. B. JI. [lep6oga. - Jlonronpyansiii : Maten-
J1exT, 2012.

7. benokonb, Anekcannp BrnaaumupoBud. Marematndyeckoe MoAeIMpOBaHNE HEOOpaTu-
MBIX TporieccoB nossgpusanuu / A. B. benokons, A. C. Ckanuyx. - M. : DUSMATIJINT, 2010.

8. Imutpues, B. I'. [Ipuxiagnas Henunelinas ontuka / B. I'. JImutpues, JI. B. Tapacos.
— 2-e u3A., nepepad. u gon. — Mocksa : DUIMATIIUT, 2004. — 512 c. — ISBN 5-9221-0453-
5. — Tekcr : snektpoHHbI // JlaHb : 31MeKTpoHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/2728 (nata obpamenus: 26.06.2023). — Pexxum mocTyma: it aBTO-
pH3. MoJIb30BaTeNeH.

9. ONTOANMEKTPOHHBIE W KBAaHTOBBIE MPHOOPHI B TEIEKOMMYHHKAIIMOHHBIX CHCTEMax :
npaktukyM / B. B. I'anynkuii, E. B. CtporanoBa, H. A. fIkoBenko ; M-Bo 00pa3oBaHusl U HAyKH
Poc. ®enepanuu, Kybanckuii roc. yH-T. - KpacHonap : [KybaHckuil rocyjapcTBEHHBIN YHUBEP-
curert], 2013.

5.2. Ilepuoanyeckas JuTepaTypa
Vka3zviearomesn newammuvie nepuoouueckue uzoanus uz «llepeuns neuamuvix nepuooute-
CKUX uz0anutl, XPAHAWUXCSL 8 gonoe Hayunoii oubuomexu KyoI'V»
https://www.kubsu.ru/ru/node/15554, u/unu snekmpoHnuwvie nepuooureckue u30auus, ¢ yKazanuem
aopeca cauma 21eKMPOHHOU BePCUl HCYPHANA, U3 6a3 OAHHBIX, OOCMYN K KOMOPbIM uUmeem
Kyory:
1. Bassr manuaeix kommaunu «Mct Bero» http://dlib.eastview.com
2. Dnekrponnas 6ubmmoreka GREBENNIKON.RU https://grebennikon.ru/
3. ScienceDirect — Bemymas nnpopmarnrontas rmiargpopma Elsevier
https://www.elsevier.com/
4. Hayunas snextponHas 6ubnuoreka (HOB) http://www.elibrary.ru/

5.3. UuTepHeT-pecypchl, B TOM YHCJI€e COBpeMeHHbIe MpodeccnoHalbHble 0a3bl 1aH-
HbIX U MHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI
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DIeKTPOHHO-0MOMoTeuHbIe cucteMbl (IBC):

1. PBC «IOPAWT» https://urait.ru/

2. BC «YHUBEPCUTETCKA$ BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. BBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonaibubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnansr uznarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snektponnas 6uommoreka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3alIaJHbIX HAy4YHBIX )KypHaI0B Ha Poccuiickoit
wiatdopme HayuHbix xKypHanoB HOMKOH http://archive.neicon.ru

AR

7. HamumoHanpHas JIEKTPOHHAS OMONMHOTEKa (HOCTYN K DJICKTPOHHOW OMOIMOTEKE IHC-

cepranuii Poccuiickoii rocyaapcrBerHoi oubnuoreku (PI'B) https://rusneb.ru/

8. IIpesmpmentckas 6ubmmorexa uM. b.H. Enpiinna https:/www.prlib.ru/
9. DnektponHas koyekuus Okcdopackoro Poccuiickoro @onnaa
https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https:/link.springer.com/

17. "Jlekropuym TB" http://www.lektorium.tv/

18. Yuusepcuterckas uapopmanuonsas cucrema POCCUS http://uisrussia.msu.ru

HNudopmanuoHHbIe CIPABOYHbIE CHCTEMBI:
1. Koncynprant [Tmtoc - cripaBouHast mpaBoBast cucTeMa (JIOCTYI 0 JIOKAJIbHOM CETH C
KOMIIBIOTEPOB OMOIMOTEKH )

Pecypcshl cBOOOAHOTO 10CTYMNA:

1. AwmepukaHckas naTeHTHas 0a3a gaHHbIX http://www.uspto.gov/patft/

2. TlomHbIe TEKCTHI KaHAACKUX AMccepTanuii http:// www.nlc-bne.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MuHUCTEpCTBO HayKU U BhIcuiero oopasosanus Poccuiickoit denepannn
https://www.minobrnauki.gov.ru/;

5. ®enepanbhblii nopran "Poccuiickoe obpazoBanue” http://www.edu.ru/;

6. Hudopmanmonnas cuctema "Eqnnoe okHO JocTyma K 00pazoBaTeabHbIM pecypcam”
http://window.edu.ru/;

7. Enunas komneknus nudpoBeIX 00pa3zoBaTeabHbIX pecypcoB http://school-
collection.edu.ru/ .

8. ®denepanbHbIN LEHTP HHPOPMALIMOHHO-00pA30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IlIpoekt ['ocymapcTBeHHOro HHCTUTYTA pycckoro si3bika uMeHu A.C. ITymkuna "O06-
paszoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBoyHO-MH(DOpPMALMOHHBINA opTan "Pycckuit s3pIk" http://gramota.ru/;

11. Cnyx0a TeMaTH4eCKHX TOJIKOBBIX cioBapeit http:// www.glossary.ru/;
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12. CnoBapu u >HIMKIoNeaAnH http://dic.academic.ru/;

13. OO6pa3zoBatenbHblil nopran "Yyeda" http://www.ucheba.com/;

14. 3akonomnpoekt "OO6 obpazoBanuu B Poccuiickoit @eneparuu’. Bompockl 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

Co0OcTBeHHbIE YJIeKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAILMOHHbIE PecypChl

KyoI'y:

1. Cpena MOIyJIbHOTO JUHAMUYECKOTO 00ydeHus http://moodle.kubsu.ru

2. baza y4eOHBIX IUIaHOB, Y4eOHO-METOAMUECKUX KOMIUIEKCOB, MyOIuKauii u KoHge-
penuuii http://mschool.kubsu.ru/

3. bubnuoreka nHPOPMAIMOHHBIX PECYpcoB Kadeapbl HHGHOPMAITMOHHBIX 00pa3oBa-
TeNbHBIX TexHoJorui http://mschool.kubsu.ru;

4. DnexTpoHHBIH apxuB HokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

5. DneKTpoHHBIE 00pa30BaTEIbHBIC PECYPCHl Kadeapsl HHPOPMAIMOHHBIX CHCTEM U TEX-
HoJjoruii B obpazoBanuu KyOI'Y u Hayuno-meroguueckoro xypHana "[LHKOJIBHBIE I"OJ1bI"
http://icdau.kubsu.ru/

6. MeTonnueckne ykasaHus 1Jis1 00y4aroluXcs 110 0CBOCHHUIO I CUMIIIMHBI (MOLYJIs1)

B ocBoeHMH TUCHMITIMHBI MHBAIWAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMHU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyaJdbHas ydeOHas paboTa (KOHCYJbTAIlMH) —
JIOTIOJIHUTEIbHOE pa3bsiCHEHUE Y4eOHOro MaTepuasa.

WunuBuayanbHble KOHCYJIbTALlMM 10 TPEAMETY SBISIOTCA BaXHBIM  (DPaKTOpOM,
CHOCOOCTBYIOLIMM MHAWBUIYAIN3aLUU OOY4YE€HUS U YCTAHOBJICHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXJy IpernojaBaTesieM W o00y4arollMMCs HHBAJIWJIOM WM JMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

7. MaTepuaJbHO-TeXHHYECKOE 00ecnedyeHne Mo JMCIUILIHHE (MOYJII0)

ITo Bcem Bugam y4eOHOH J1€ATENBHOCTH B paMKax JUCIUIUIMHBI UCIOJIB3YIOTCS ayIUuTO-
puM, KaOUHETHl U J1a0opaTopuu, OCHALIEHHbIE HEOOXOIMMBIM CIIEUATM3UPOBAHHBIM U J1abopa-
TOPHBIM 000PYIOBaHUEM.

ITpu 3anomHeHNnU TaOJIUIBl YYUTHIBATh BCE BUJBI 3aHATHH, MPETyCMOTPEHHbIE YUEOHBIM
IUTAHOM 10 JaHHOW JUCLMIUINHE: JIEKIIMH, 3aHITHS CEMUHAPCKOTro TUMa (MpaKTUYECKUE 3aHATHS,
nabopaTopHbIe paboThl), a TAKXKE KypCOBOE MPOEKTUPOBAHUE, KOHCYJIBTAIUU, TEKYIIUI KOHTPOJIb
U IPOMEXKYTOUHYIO aTTECTALHIO.

HaumeHoBaHue crienmajgbHbBIX I10-
MEIICHUH

OCHAIIEHHOCTD CIIEIHAIBHBIX I10-
MEIICHUH

IlepeueHb NMULIEH3MOHHOTO NPO-
rPaMMHOT0 00eCIICUCHUs

Y4eOHbIe ayIUTOPUH JIJISl IPOBEE-
HUSL 3aHSITUH JIEKIIMOHHOTO THIA

209C

Mebens: yueOHast mebenn
TexHUUECKHE CPEICTBA O0yUCHHS:
9KpaH, MPOEKTOP, KOMIIBIOTEP

IIporpamMmHOe oOeCrIeYeHHE B paMm-
Kax MPOTrPaMMBbI KOMITaHUU
Microsoft “Enrollment for
Education Solutions” mjist KOMIIBIO-
TepoB U cepBepoB KybaHckoro roc-
YIapCTBEHHOTO YHHBEPCHUTETA U €r0
¢wimanoB, AHTUBHUPYCHAs 3aIlIUTa
¢usndeckux paboO4YMX CTAHIUA |
cepBepoB:  Kaspersky  Endpoint
Security mis 6usHeca — CraHgapt-
e Russian Edition.

Y4eOHbIe ayIUTOPUU JIJISl TIPOBEEC-
HUSI 3aHATUH CEMHHAPCKOTO THIIA,
TPYNIOBBIX W WHAWBHIYAITbHBIX
KOHCYJIbTallUi, TEKYILEr0 KOHTPOJIS
U TPOMEXYTOUYHOM  aTTecTaluu
209C

Mebenb: yueOHas mebenn
TexHUUECKHE CPEICTBA O0yUCHHS:
9KpaH, MPOEKTOP, KOMIIBIOTEP
O6opynoBaHue:

IIporpamMmHOe 0oOeCIIeYCHHE B paM-
Kax MPOTrPaMMBbI KOMITaHUU
Microsoft “Enrollment for
Education Solutions” s KOMIIBIO-
TepoB u cepBepoB KybaHckoro roc-
YIapCTBEHHOTO YHHBEPCHUTETA U €r0
¢winanoB, AHTUBUpPYCHAs 3aIlUTa
¢usnveckux paboOYMX CTAHIUA |
cepBepoB:  Kaspersky  Endpoint
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Security s 6usneca — Crannapt-
Heiid Russian Edition.

VYueOHble ayUTOPHHU ISl TIPOBEJIE-
HUst TabopaTopHeIX padot. Jlabopa-
topust Nell9 C JlaGopatopust ¢o-
TOHHBIX M ONTO3JEKTPOHHBIX
ycTpoiict, Ne122C MarepuanioB u
KOMIIOHEHTOB (DOTOHUKHU

Meobernb: yuebHas MeOenb
TexHuueckue cpeacTBa 00yUCHHS:
9KpaH, MPOEKTOp, KOMIBIOTEP
OOopyznoBaHue: yCTaHOBKA JJIsI BBI-
pamyBaHus KpPUCTAJUIOB, Ja3ephl,
creKkTporpadpl, NPUEMHUKH H3ITy-
yeHus, 3D npunTep, nasibHast CTaH-
LU, OCIFIUIOrpadbl U TEHEPATOPHI
CHTHAJIOB

IIporpammuOe obOecrieueHuEe B pam-
Kax MPOTPaMMBI KOMITaHUH
Microsoft “Enrollment for
Education Solutions” st KOMIIbIO-
TepoB U cepBepoB KybdaHckoro roc-
yIAPCTBEHHOTO YHHUBEPCUTETA U €T0
¢unmanoB, AHTHBHpPYCHAs 3aIIuTa
¢u3ndecknx pabouMx CTAaHIUHA |
cepBepoB:  Kaspersky  Endpoint
Security mms 6usneca — CtaHgapT-
Heii Russian Edition.

Jlist caMOCTOSITEIbHON paboThl 00YYaIOLINXCS IPELyCMOTPEHBI IIOMEIIEHUS, YKOMIUIEK-
TOBAHHBIE CIIEL[MAIU3UPOBAHHON MeOEbI0, OCHAILIEHHbIE KOMIIBIOTEPHON TEXHUKOH C BO3MOXKHO-
CTBIO TIOAKIIIOYeHHS K ceTH «HTepHeT» 1 obecreyeHneM J0CTyna B SJIEKTPOHHYIO HH(OpMAIH-

OHHO-00pa30BaTENbHYIO Cpe/ly YHUBEPCHUTETA.

HaunmeHoBaHuEe TOMENIEHUN 19
CaMOCTOSTENIEHON paboTHI 00yYaro-

OcHaIleHHOCTb MOMEILIEHUN I
CaMOCTOSTENIEHON paboTHI 00yYaro-

HepequL JIMOCH3UOHHOT'O IPO-
IpaMMHOTO o0ecreueHust

TEXHHKa C TIOIKIIIOUeHHEM K HHPOP-
MalHOHHO-KOMMYHHKAIIHOHHOM
cetn «MHTEpHET» W IOCTYNOM B
AIEKTPOHHYI0 HHPOPMAHOHHO-00-
pa3oBaTelbHYI0 Ccpexy 00pa3oBa-
TeJIBHON  OpraHm3anud, BeO-Ka-
Mepbl, KOMMYHHKAIL[HOHHOE 000pY-
JIOBaHKe, 00ecreyrBaroliee J0CTyII
K CeTH WHTEpHET (IPOBOJHOE CO-
eMHEeHNEe U OECIpPOBOJHOE COEIU-
HeHue 1o TexHosioruu Wi-Fi)

HIUXCSI HIUXCS

[Momemenune it camocTosiTeNbHOW | Mebenb: yueOHas mebeb [IporpammHoe obecrieueHue B pam-

paboTsl oOyyaromuxcs (UnTaapHbIN | KOMIUIEKT — cHenMaau3HpOBaHHON | Kax [IPOrpaMMbl KOMITaHUHU

3an HayuHoii OMOIHOTEKH) MeOeH: KOMIIBIOTEPHBIC CTOJIBI Microsoft “Enrollment for
ObopynoBanue: kommnbroTepHas | Education Solutions” st koMITbo-

TepoB u cepBepoB KybaHckoro roc-
yIapCTBEHHOTO YHUBEPCUTETA U €T0
¢bunranoB, AHTUBHPYCHAs 3allUTa
¢u3ndecknx pabovMX CTAaHIUA |
cepBepoB:  Kaspersky  Endpoint
Security mist 6usneca — CTaHgapT-
Heiid Russian Edition.

Tlomenienne mjIsi caMOCTOSTEILHOM
pabotsl ooyvaromuxcs (aya.207C)

Meobemn: yuebHas mebenb
Kommnexkt  crnenmain3npoBaHHON
MeOel: KOMITBIOTEPHBIE CTOJIbI
O6opynoBaHnue: KOMIIBIOTEPHAsI
TEXHHUKa C TOAKITIOYECHHEM K HH(Op-
MalHOHHO-KOMMYHHKAIIHOHHOM
cetn «MHTEpHET» W JOCTYNOM B
UIEKTPOHHYIO HH(POPMAITIOHHO-00-
pasoBaTenbHyl0 cpeny oOpa3oBa-
TEJIFHOW  OpraHW3anuu, BebO-Ka-
Mepbl, KOMMYHHKAIIHOHHOE 000py-
JIOBaHKe, o0ecreyrBaroliee J0CTyII
K CeTH WHTEpHET (IIPOBOAHOE CO-
eMHEeHNEe U OECNpPOBOJHOE COEIU-
HeHue 1o TexHojoruu Wi-Fi)

IIporpammHOe oOecrieyeHUE B pam-
Kax MPOTrPaMMBbI KOMITaHUU
Microsoft “Enrollment for
Education Solutions” 1 KOMIIBIO-
TepoB u cepBepoB Kybanckoro roc-
yIAPCTBEHHOTO YHHUBEPCUTETA U €T0
(bunnanoB, AHTHBUPYCHAs 3all[UTa
¢usndeckux paboOYMX CTAHIUA |
cepBepoB:  Kaspersky Endpoint
Security mis 6usHeca — CraHgapT-
el Russian Edition.




	Б1.В.15 Квантовая электроника и приборы на квантовых эффектах
	RPD_Quantum_elect_ device_quant_effect_03.03.03_2025

