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1 Hesn 1 3aaa4n U3y4YeHUs! TUCHUIIMHBI (MO1YJIf)

1.1 Ileab ocBOEHHUST AN CIMILIHHBI

VYuebnas nucnumimHa « KBaHTOBas 2IEKTPOHMKA) CTaBUT CBOEH LIEIbIO MOJYYEHHE CTY-
JICHTaMU TEOPETUUECKUX 3HAHUMU, MPAKTUUECKUX YMEHHUM U HAaBBIKOB 110 MPUHLUIIAM U PU3UYe-
CKMM OCHOBaM pa0OThl KBAHTOBBIX YCTPOMCTB, JJa3€pOB U JIA3€PHBIX CUCTEM, HEOOXOIUMBIX U J10-
CTATOYHBIX I OCYIIECTBICHHUS BCEX BUAOB PO ECCHOHATIBHON AeITEIbHOCTH, IIPELYyCMOTPEH-
HON 00pa3oBaTeIbHBIM CTAHIAPTOM.

@OYHKIIMOHUPOBAHUE COBPEMEHHBIX TEIIEKOMMYHHMKAIINN, CKAHUPYIOIIUX CUCTEM HEMBIC-
TUMO 0e3 KBaHTOBBIX, ONITUYECKUX U JIa3epHbIX cucTeM. Hambosee pacrpocTpaHeHb! Ja3epHble
CHCTEMBI, TpUHA IIeKAIIHE KJIacCy TBEpAOTEIbHBIX JIazepoB. Takum obpa3zoM, u3ydeHue puznye-
CKHMX MIPUHIUIIOB U OCHOB pabOThI TBEPAOTEIBHBIX JIA3EPOB U YCUJIUTENEH SBISETCS aKTyaJbHON
3a/1a4ei A7 CTYIEHTOB, 00yUaloLMXCcs 10 OCHOBHOW 00pa3oBaTenbHoON nporpamme « HTerpasin-
Hasl AJIEKTPOHMKA, (POTOHMKA U HAHODJIEKTPOHMKA» HANPABIICHUS DJIEKTPOHHUKA U HAHOIJIEKTPO-
HUKA.

1.2 3apaun IMCHUNIMHBI

OCHOBHBIMHM 33/1a4aMU JAUCHUIUIMHBI SBJSIFOTCS U3y4EHUE CTYJEHTAMU OCHOB IIPUHLIUIIOB
paboThl, PU3UKU POLIECCOB, PEXKUMOB U YCIOBUN pabOThI, TapaMeTPOB, XapaKTEPUCTUK U TUIIOB
KBaHTOBBIX YCTPOMCTB, ONTHYECKUX CUCTEM (POPMUPOBAHUS U IPEOOPAa30BaHMsI Ta3EPHBIX CUTHA-
JOB U oOjacTell UX NMPUMEHEHUs, a TakKe NPUOOpPETeHUs! CTYACHTaMH YMEHHH M HaBBIKOB IO
IPaKTHYECKON paboTe C KBAHTOBBIMHU YCTPOMCTBAMHU.

1.3 MecTo nucHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Hucuunmuna «KBaHTOBas 37eKTpoHMKa» i OakalaBpuaTa 10 HalpaBJIEHUIO IMOArO-
toBKU 11.03.04 «DneKTpOHMKA U HAHOAJIEKTPOHMKA» OTHOCHUTCS K ydeOHOMY nukiy «Yacts, Ghop-
MUpyemasi ydaCTHUKaMH 00pa30BaTe/IbHbIX OTHOIIEHUI» 00pa3oBaTeIbHOro Moy «Moneky-
JISIPHBIE U KBAHTOBBIE TEXHOJIOTHUI.

JucrumuinHa 6a3upyercst Ha 3HaHUSX, MOJYYSHHBIX 110 0a30BBIM U CLIUILIMHAM y4eOHOT 0
wiaHa «OnTuka», «Pu3uKa MOTYIPOBOIHUKOB U AJIEKTPOHUKAY», «PaanoonTtika u GpoTOHUKAY,
«DNEeKTpoMHAMHKA U PaCIPOCTPaHEHUE PaHOBOIH.

3HaHus1, MPUOOpPETEHHBIE B MpoLiecce MPOXOKACHHS Kypca, He0OXOUMBI JJIsI IOy EHHS
6a30BOro ypoBHS B MOHUMaHUH (PU3UKU KBAHTOBBIX MPOLIECCOB, MPUHIIUIIOB paOOThl KBAHTOBBIX
YCHJINTEIIEH U YyCTPOUCTB.

1.4 IlepeyeHpb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHHUs! 10 JUCHHUILINHE (MOYJII0), CO-
OTHECEHHBIX C IVIAHNPYEeMBbIMH pe3yJ1bTaTaMU 0CBOCHHS 00pa30BaTeIbHOM MPOrPaMMBbl

N3ydenue nanHOW y4yeOHOM MUCHMILIMHBI HampaBlieHO Ha (GopMUpOBaHHE Yy OOydaro-
LIUXCS CIEAYIOINX KOMIIETEHIUI!

Pe3yabTaThl 00y4YeHUS 10 JUCIUITHHE

Kon v HanMeHOBaHME HHIIKATOPA™ (3Haem, ymeem, enadeem (HABLIKU U/UU ONbIM OCSIMETbHO-
cmu))

IIK-3 Cnoco6eH cTpouTh npocTeiimnue Gu3ndecKne  MaTeMaTHIeCKHE MOJIeJ I MPHUOOPOB, CXeM, YCTPOICTB
H YCTAHOBOK 1€KTPOHUKHA M HAHOYIEKTPOHUKH PA3THIHOT0 (PYHKIIMOHATHHOI0 HA3HAYEHHUS, 2 TAKKe HC-
M0JIb30BaTh CTAHJAPTHBIE MMPOrPAMMHBIE CPEACTBA X KOMITBIOTEPHOT0 MOIEJTHPOBAHMS

HNIIK-3.1. CriocobeH cTpouTh hu3nyeckue u MaTe- | 3HAeT Bce HEOOXOAMMEBIC TPEOOBAHHUS TSI TOCTPOCHUS (hU3H-
MAaTHYECKUE MOJICITH MOJICIICH, Y3II0B, OJIOKOB YECKUX U MaTEMATHYCCKUX MOJICIICH, y3JI0B U OJIOKOB.

YMeeT npaBUIbHO BBICTPOHMTH KOHIIETIIIMIO W JIOTUKY Hpe.-
CTaBJICHHS PE3YNIETAaTOB I10 MOIEIMPOBAHHUIO Y3JIOB, OJOKOB
YCTpOICTB

Bnameer HeoOX0qMMBIMU HaBBIKaMH Bepudukanmu huznde-
CKHX M MareMaTn4ecKuX MOJIENIeH y37I0B 1 OIIOKOB.
UIIK-3.2. Bnaneer HaBblkamMu KomIbioTepHOro | 3Haer TpedoBaHus K [1O i ocyliecTBiIeHUS] KOMIBIOTEP-
MOJICITMPOBAHMS HOTO MOJISTUPOBAHHUS




Pe3ynbTaThl 00y4eHUs 10 JUCHHUILTHHE
(3naem, ymeem, radeem (HAGbIKU U/UlU ONbIN OESIMENbHO-
cmiu))

Kon u nHanmeHnoBaHne HHINKATOpa™

YMeeT COCTaBIATh OCHOBY JUTA (PU3UICCKOTO M MaTeMaTHue-
CKOTO MOJICTUPOBAHHS B YaCTH MATeMaTHYECKOTO HHCTPY-
MEHTapusl.

Biageer HaBbIKaMU IpeACTaBICHHUS M BepHU(DUKAITMN MOJEITN
Y3IJI0B 1 OJTOKOB.

IIK-4 CnocofeH apryMeHTHPOBAHO BHIOMPATH W PEATN30BBIBATH HA MPaKTHKe IQ(PeKTHUBHYI0 METOAHKY
IKCMEPUMEHTATIBHOI0 MCCJIEeA0BAHNS NApaMeTPOB 1 XapaKTepUCTUK NMPUOOPOB, cXeM, YCTPOICTB M ycTa-
HOBOK 3JIEKTPOHHUKH U HAHO3JIeKTPOHUKH Pa3IHYHOr0 (PYHKIHMOHAJbHOT0 HA3HAYEHUSI

WIIK-4.1. 3HaeT METOUKHU MTPOBEACHHS UCCISI0- | 3HACT OCHOBHBIC METOMbI IKCIEPUMEHTAIBHBIX HCCICIOBA-
BaHUH MapaMeTPOB M XapaKTepUCTHK y3JIOB, OJIO- | HHI MapaMeTpoB M XapaKTEPUCTHK OTACIBHBIX AJIEMEHTOB U
KOB Y3JIOB CJIOXKHBIX KBaHTOBBIX (JIa3€pHBIX) CHCTEM M Mapa-
METPBI UX CTaHJAPTHBIX PEXKUMOB pabOTHI.

YMeeT Ha IpakTHKe TPUMEHSITh METOANKH TI0 SKCIIEpUMEH-
TaJIbHBIM HCCIIEAOBAHUSAM Y3JI0B U OJIOKOB KBAaHTOBBIX ITPH-
60poB.

CriocobeH Ha MpakTHKE HCIOJIb30BATh CBOM HABBIKU B 3a-
IIyCKe U TECTUPOBAHUH PAabOTHI KBAHTOBBIX YCTPOMCTB.
3HaeT yCTPOHCTBO BCEX Y3JIOB M 3JIEMEHTOB KBaHTOBBIX IPH-
00pOB U MapamMeTpbl padOvYNX COCTOSHHH.

YMeTeT OCyIEeCTBISTh AUArHOCTHKY TEXHUYECKOTO COCTOS-
HUS Y3JIOB ¥ OTAENBHBIX JIEMEHTOB KBaHTOBBIX YCTPOHCTB U
CHCTEM

Bnameer HaBpIkaMu onieHKH 3P PEKTUBHOCTH PabOTOCIOCO0-
HOCTH 000PYIOBaHHS, OCHOBAHHOTO Ha KAHTOBBIX (P deKTax.

UIIK-4.2. CriocoOeH MPOBOAUTH HCCIICAOBAHUS
XapaKTEPUCTUK IEKTPOHHBIX IPHOOPOB

*Buo unoexca uHOUKamopa coomeemcmeyem y4eonomy niamy.

Pe3ynbpTathl 00yueHus O NUCHUIUIMHE JOCTUTAIOTCS B PAMKaX OCYIIECTBIICHHS BCEX BU-
JI0B KOHTAKTHON M CaMOCTOSITEIbHON paboThl 00yUYaIOMUXCSl B COOTBETCTBUU C YTBEPKIECHHBIM
y4eOHBIM IUIaHOM.

WNHaukaTopsl TOCTHXKCHUST KOMITETCHIIMA CYMTAIOTCS C(HOPMUPOBAHHBIMU TIPU JTOCTHIKE-
HUM COOTBETCTBYIOIIUX UM PE3yJIbTATOB O0Yy4EHUSI.

2. CTpyKTypa H cofep:KaHue M CHUIITHHbBI

2.1 PacnipeaesieHue TPyA0EMKOCTH JMCHHUILINHBI 10 BUIaM padoT

OO0mas Tpya0éMKOCTh JUCIHUILIMHBI cocTaBisieT 3 3adeTHble enuHubl (108 vacoB), ux
acrpeeNeHre o BujaaM paboT MpeCTaBIeHO B Ta0IuIIe

Buapr pabor Bcero ®dopma o0yueHust
4acoB OYHO-3204- | 3a04Has
OYHasI Has
6 X X X
ceMecTp ceMecTp ceMecTp Kypc
(Jacer) (dacer) (dacer) (gacer)
KonrakTHasi pabora, B TOM YHcIe: 61,2
AyauTopHbIe 3aHATHA (BCero): 56
3aHATUS JIEKLIMOHHOIO TUIIA 28
11a00paTOPHBIC 3aHATHS 28
MPAKTUIECKHUE 3aHITHSI
CEMUHAPCKHE 3aHSTHSI
HNnas koHTaKTHasi padoTa:
KonTtponbs camocTosiTenbHOM paboTh 5
(KCP)
Ipomesxyrounas arrecranus (MKP) 0,2
CamocTosiTeIbHAsA paboTa, B TOM
qucie:
Kypcosast padora/mpoext (KP/KIT) (mon-
TOTOBKA)




KonrponbHas pabora
Pacuérno-rpaduueckas padora (PI'P)
(moxroroBka)

Pedepar/scce (moarotoBka)
CaMocTosTelIbHOE U3Y4EeHHEe pa3ielioB, ca-
MOTIOATOTOBKA (IIPOPadOTKa M IOBTOPEHUE
JEKIMOHHOTO MaTepuajia ¥ MaTepuaia
Y4eOHUKOB M y4eOHBIX MOCOOWH, MONTO-
TOBKa K JIa0OPaTOPHBIM M HPAKTUYECKUM
3aHATHM, KOJUIOKBUYMaM H T.JI.)
[NoaroToBka K TEKylieMy KOHTPOIIIO

46,8

KonTpoJn:

HO,Z[I‘OTOBKa K 3K3aMCHY

OO6mas TpygoeM- | 4ac. 108 108
KOCTh B TOM 4YHCJI€ KOH-
TaKTHasi padoTa

3a4. e/ 3 3

2.2 Coaep:xanue QUCHUILTHHBI
Pacnipenenenne BunoB yaeOHOI pabOThI U UX TPYAOEMKOCTH 10 pa3zenaM IUCIHUILUIAHEIL.
Pasnensl (TeMbl) TUCIUIUIMHEL, U3y9aeMbIe B 3 CEMeCTpe

KonuuectBo yacos
Bueaynu-
Ne HanmenoBanwue paznesnos (Tem) AyauTopHas TOpIZgﬂ
Bcero pabota
pabota
J 13 JIP CPC
1 Brenenue B npeamer. OCHOBHBIE MTPUHIIUIIEI KBAHTOBBIX 6 5 4
YCTPOWCTB.
5 B3aHMoz[ueI7ICTBHe“3 3IEKTPOMArHUTHOTO TTOJIS ¢ ONTUYECKU 13 5 6 5
aKTHUBHOU Cpefou.
3 DHepreTudeckasi CTpPyKTypa ONTHIECKUX [IEHTPOB B KPH- 10 5 4 4
CTAJUIMYECKUX U CTEKJISTHHBIX MaTpULaX.
4 Ycnosus hopMUPOBaHHSI KBAHTOBBIX TOUEK B MOTYITPOBO/I- v 5 5
HUKOBBIX CTPYKTYpax
5 B3aumonelicTBre U3Ty4EHNs C HHBEPCHOM CPEIOH, YCIOBHUS 10 5 6 2
YCUJICHUSI CHTHAJIOB
CTpyKTypHas cxeMa KBaHTOBOT0 TeHeparopa. [Ipun-
6. UM paboThI ¥ IPUMEPHI OCYIIECTBIICHUS TOIOKH- 11 2 4 5
TEIFHON 00PaTHOM CBSI3M B KBAHTOBBIX YCTPOMCTBAX
7. PesxuMbl paboThI KBAHTOBBIX T€HEPATOPOB 12 | 4 4 4
8. THIBI KBAHTOBBIX YCTPOMCTB U 00JIACTH MX TPUMEHEHHSI. 9 4 5
9 [IpeobpazoBareny ONTHYECKOrO U3ITYUSHHSI, YCIIOBHS pea- 12 4 4 4
JIU3aIUU HeIIMHEWHBIX 2P (HEKTOB
10. PacnpocTpanenune nazepHoro u3ny4eHus B arMmocdepe, 7 5 5
BOJIE, KOCMOCE U ONITHYECKOM BOJIOKHE
11 [IpuMeHeHne KBaHTOBBIX yCTpOﬁCTB; CoBpeMeHHBIE TEH- 5.8 5 38
JICHLIMH Pa3BUTHS KBAHTOBBIX YCTPOWCTB.
HUTOIO no pazoenam oucyuniumol 102,8| 28 28 46,8
Konrpounb camocrositenbroit padots! (KCP) 5
IMpomexyrounas arrecraius (MKP) 0,2
[lonroroBka Kk TEKyeMy KOHTPOIIO
OO01as TPYA0EMKOCTh 110 JUCITUILTUHE 108

[Tpumeuanue: JI — nexiun, [13 — npaktuueckue 3ansatust / cemunapel, JIP — mabopaTopHble 3aHs-
tsi, CPC — camocTosTenbHas padoTa CTyJeHTa
KypcoBoii npoekT: ne npedycmompen



q)opMa MNPOBEACHUA ATTECTAIUHA 110 TUCUMUIVIMHE: 3a4em

2.3 Conep:xxanue pa3aenoB (TeM) THCIHHNITHBI
2.3.1 3aHATHA JEeKIITHOHHOI'0 THIIA

No HaumenoBanue paznena Conepanme pasnena (TeM) DopMa TEKyILIEro
(TemsI) KOHTPOJIIS
1. Hctopus pazsurus nazepoB. Kimaccuduramnms nazepos. [Ipun- PT3

UM AeicTBys 1azepoB. OTIMYNTEIBHBIE CBOWCTBA JIA3EPHOTO
M3ITy4CHUS: MOHOXPOMAaTHIHOCTh, KOT€PEHTHOCTb, HallpaBJICH-
HOCTh, HHTEHCUBHOCTD,
ToJIsIpU3anys. DHEPreTHYecKne ypOBHH aTOMOB, HOHOB U MO-
nexyn. OnTHYecKne U HeoNTHYeCKHe repexo/isl. BeposTHocTH
1 CKOPOCTH ONTHYECKHX MEPEeX0J10B. MOIIHOCTh CIOHTAHHOTO
1 BBIHYXJICHHOTO n3nydeHnid. Knnernueckue ypasHenwust. [1n-
PYHA U KOHTYp CHEKTpaJbHbIX JIMHUK. EcTecTBEHHas KMpuHa
JnHui. PakTopsl, BIMAIOIINE HA yluupeHue auHuil. [lonepeu-
Hasl U IpofoJibHast penakcanust. OXHOPOAHOE U HEOJHOPOIHOE

Beseoenue ¢ npeomem. yupenue TMHUH. CreKkTpaabHast INIOTHOCTh MOIIHOCTH.

OcHogHbie NpUHYUnsl YcaoBus YCujaeHus SBJICKTPOMAarHUTHBIX BOJIH B I/IﬂeaﬂbHOﬁ

Keanmoegwix ycmpoticme | Cpeae. 3axoH byrepa 11 HopManbHO# 1 HHBepcHOH cpen. He-
HAaCBIIICHHBIN 1TOKa3aTeNb YCUIEHHs, 3aBUCHMOCTh €TI0 OT 4a-
CTOTBI.
Ycusenue cBera B peanbHOil cpene. KoadduumeHt noreps.
AKTHBHas 4yacTb KOHTypa ycuieHus. HacpllieHne ycuineHus.
Ycusenue ¢ yueroM s¢dekra Hacwienus. ledopmarust KoH-
Typa YCHJCHHUS B CIydasX OJHOPOIHOTO M HEOJHOPOJHOTO
YIIUPEHUS TUHUH. 3aBHCUMOCTD [TOTOKA U3JIyYEHHUs OT IIyTH B
yewmBamone cpene. CyxeHne CIeKTpa MpU HPOXOXKICHUH
M3TyYCHUS Yepe3 YCHIIMBAIOIIYIO CPeny.
OO11ve MPUHIUIIBI CO3/IaHNsI HHBEPCHH. MEeTO/IbI 3aCENeHNs U
paccenenus ypoBael. CriocoOBI cO31aHVsI HHBEPCHH B P34~
HBIX Cpefiax

2. |Bzaumooeiicmsue snex- |3aKOHBI PACHPOCTPAHEHHS HJIEKTPOMArHUTHOIO IOJIA B OITHU- JIP
MPOMASHUMHO20 NOJIA ¢ |UECKH aKTUBHOM cpefe. [lomspuzanus.
onmuuecky aKmugHou
cpedoti

3. |Ouepeemuyeckaa cmpyk- |ONTHYECKHE LEHTPHI PA3IUIHON NMPHUPOIBI: NEPEXOAHBIE Me- JIP
Mypa onmuyecKux yen- | TaJIbl, JAaHTAaHOWBI. DHEPreTHYeCKasi CTPYKTYpa ONTHYECKUX
mpoe 6 Kpucmaniuie- LEHTPOB. YCIIOBUS BIWSIHUS HAa DHEPTETHYECKYIO CTPYKTYPY
CKUX U CIEKNAHHbIX LEHTPa KPUCTAIIIMYECKOTO OIS OKPYXXCHUs! JIMTAHJIOB U JIO-

Mampuyax. KaJbHOM CHMMETPHUHU ONTHYECKOTO IEHTPA.

4. | Venosust popmuposanus |IlpuHIMIBL HOPMHUPOBAHUS SHEPTETHYECKOM CTPYKTYpPHI B TIO- PI3
K6AHMOGbIX MOYEK @ NO- |TyIPOBOJHUKOBBIX W JUINEKTPUUECKUX CIOUCTBIX CTPYKTY-
JIYNPOBOOHUKOBbIX pax. Ilpubnmwxenus npu pemenuu ypaBHeHus llpenenrepa
CMPYKmMypax JUISL CIIOUCTBIX CTPYKTYD.

5. |Bzaumooeticmaue uzny- |YCIOBUS YCHJICHUS 3JEKTPOMAarHUTHOTO TIOJS HPHU €ro IMpo- JIP
YeHUsl C UHBEPCHOU cpe- |XOXKIEHUU Yepe3 ONTUYECKH aKTUBHYIO cpeny. PopMupoBaHue
001, ycnogus ycunenusi  |MOJOBOM CTPYKTYpBI 3J€KTPOMarHUTHOTO MOJIS.

CUSHAN08
6. OCHOBHBIE AIIEMEHTHI ONTHYECKOTO  yCHIIUTENS PI3

Cmpyxmyphas cxema
K6AHMOBO20 2€HEPA-
mopa. [Ipunyun pabomul
U npuMepsl OCyuwecmeine-
HUSL NOJIOCUMENbHOLL 00-
[PAMHOU C653U 8 KAHMO-
8bIX YCMPOUCMEAX

(ma mpumepe ycunutens EDFA) u mazepa (i1azep Ha OCHOBe
YAG:Er; YAG:Yb; YAG:YDb,Er u Bosmokonnbie sazepsi). Jla-
3ep KaK YCHIIUTENh C TIOJIOXKHUTENBHOI 00paTHOM CBA3bI0. Poib
CHOHTAHHOTO M3ITy4YEeHUs B PA3BUTHH TCHEPALIUH.
PasHOBHIHOCTH ONTHYECKUX pe3oHaTopoB. ['eomerpuye-
CKHME XapaKTEPUCTUKU. Pe30HaTOp KaKk ONTHYECKUI BOJIHOBOJ.
IloTepn m 1OOPOTHOCTH pe30HATOPA, PE3OHAHCHBIE CBOICTBA.
Y CTONYMBEIE U HEYCTOWYHMBBIE PE30OHATOPBI.




WHrerpanbHoe  ypaBHEHHE pe3onaropa. Juddepenim-
anbHBIe TIOTEepHU U (a3oBbIii caBur. Moibl pe3oHaropa u ux 000-
3HaueHue. [lnockuii 1 KOHPOKAIBHBII PE30HATOPHI U UX CBOW-
cTBa. ['ayccoBBI pe30HATOPEI.

OnTHU4ecKui pe3oHaTop C aKTUBHBIM BeuiecTBOM. OCHOBHBIE
MIPOIIECCHI, IPOUCXO/SIIINE B aKTUBHOM PE30HATOPE: YCUIICHHUE
U TIOTE€PU MOIIHOCTH, ()OPMUPOBAHIE MOJIOBOTO COCTABA U3IIY-
YEHUsI, CIIEKTPAIBHBIX XapaKTEPUCTHK,

"3aTATUBaHKE" YaCTOT, KOHKYPCHIUS U Ie(OopMaIus MOJI.

7. PexwmM cB0OOIHOM TeHepary. Pexxum Moayssiyu J00pOTHO- JIP
Pesicumvt pabomor kean-
CTH pe3oHaTopa. PexxuM cuHXpoHHM3auuu Moj. MHOroMomo-
MOBbIX 2eHePamopo8 N . N
BBIH, OJTHOMO/JIOBBIN U OJJHOYACTOTHBIH PEXKHM.
8. TeepnotenpHbIe Ma3eprl. OOmIe ocodeHHOCTH. CUCTEMEBI OTI- P
TUYECKON HaKadyKW. AKTUBHBIE Cpeibl. TpexypoBHEBbIE U Ue-
THIPEXYPOBHEBBIE nazepsl. [lepecTpanBaemblie TBEpIO-
Tunwei k6anmoswvIx TeNbHBIE JTa3ephl. TBepA0TeIbHbIE MUKpOJIa3ephl. BooKoHHBIE
ycmpouicmeé u obnacmu | nasepsl. ['azoBble nazepsl. O0mue ocodennoct. OdecneueHne
UX npuMeHeHus WHBEPCUH B I'a30BBIX Jazepax. Jlazepsl Ha HEWTPAIBHBIX aTO-
Max. Monnsle nasepsl. MosnekyssipHble Jsiasepsl. Jlasepbl Ha
9KCHMEpax. OJIEKTPOMOHU3AINOHHBIC, Ta30JMHAMM-
YEeCKHe U XUMHYECKHUe Ja3epbl. BolHOBOHBIE J1a3ephl.
9. [|Illpeobpasosamenu on- |V CIOBUsSI MOMYYEHHsI CYMMapHOU U pa3HOCTHOU YacTOTHI TeHe- JIP
MUYecK020 u3yyenus,  |paropa 33/IalollliX CUTHAIIOB JUIS Pa3IMYHBIX YaCTOTHBIX JWa-
yenoeust peanuzayuu He- |TIa30HOB JIEKTPOMArHUTHBIX MOJICH.
JUHEUHbIX 3 hexmos
10. OcnabieHne na3epHOTO M3ITydeHus B atMocdepe. Biusiaue ar- P
Pacnpocmpanenue na- .
Moc(epHO# TypOyJIEHTHOCTH U peppakiny Ha Jla3epHOe U3ITY-
3EPHO20 U3TIYYEeHUs 8 am-
yenue. OcnabieHue U3IydeHns JIa3epoB B BOJIE H KOCMOCE.
Mmocghepe, 600e, Kocmoce
OCOoOEHHOCTH ~ TPOXOXKICHHSI  JIA3€pHOTO U3JIyUeHUs B
U ONMUYECKOM 80JIOKHE
OIITUYECKOM BOJIOKHE
11. [IpuMeHeHne NTa3epoB B MPOMBITIIICHHOCTH. [IpiMeHeHne na- P

Ilpumenenue K6aHmMOBIX
yempoiicme. Cogpemen-
Hble MeHOeHYUU Pa36U-
Mus KBAHMOBBIX
ycmpoticma.

3epOB B BOGHHOM JIETIC.

[IpnmeHeHne 1a3epoB B MEIUIMHE.

[lpnmeneHne na3epoB B TATbHOMETPHH, JIOKAIIUH, CBSI3U U Te-
JIyTIPaBICHHH.

IIpuMmeHeHne na3epoB B HCCIENOBAHUAX OKPYXKAIOIIEN CPENBI.
IlpuMmeHeHne 1a3epoB B HaY4HBIX UccaenoBaHusx. Ilpumene-
HUE JIa3epoB B rojorpadum.
IlpumeneHne  na3epoB B
HOM CHUHTE3€,  pa3AcicHUU
BBIYMCIIUTEIHLHBIX MallInHAX

YIIpaBJIKIEMOM  TEPMOSAALCP-
HU30TOIIOB M OINTHYCCKHUX

2.3.2 3ansiTHs ceMHHAPCKOTo THNA (JIaGopaTopHbIe paGoThI) - He MPEAYCMOTPEHBI

2.3.3 JlabopaTopHble 3aHSATHS

Ne | HaumenoBanue HaumenoBanue nabopatopHbix paboT ®dopma TeKyIero
pasnena KOHTPOJIS
1 2 3 4

1. 2 B3aumoneiicTBrE 3IEKTPOMarHUTHOTO MOJISL C ONTHYe- oTyer mo nabopa-
CKHY aKTUBHOU cpenoii. MccnemoBanue CieKTpoB MOTJIo- | TOPHOH pabote
IICHUSL.

2 3 HccnenoBanne CHEKTPOB TIOTJIOMICHUS W W3JIydeHHUs | OT4er mo Jjabopa-
KPHUCTaJUTMYECKUX COCJMHEHHH C JIEMEHTaMH TPYIIbI | TOPHBIM paboTam
nanTanou7ioB (penkosemenbhbie Metautel: Nd, Er, Yb)

Y TIepeXoIHbIX MeTasuioB: Cr.

3. 5 [lomydeHue CHeKTpOB YCHJICHHS B JIA3€PHBIX KPUCTa- | OTYET mo sabopa-

nax. TOPHBIM paboTam




4. 6 Nzyuenne cTpyKTypHOW CXeMBl M pabOThl OTIACIBHBIX | OTYET MO Jabopa-
Y3JI0B KBAaHTOBBIX TeHepaTOpoB Ha mpumepe He-Ne ma- | TopHBIM paboTam
3epa, YAG:Nd, YLF:Nd u monympoBoiHHKOBOT'O J1a3ep-
HOT'0 JUOJa

5. 7 Nzydenne HEMpephpIBHOTO U UMITYJILCHOTO PEXUMOB pa- | OT4ET mo Jabopa-
00TBI KBaHTOBOI'O I'€HEpaTopa Ha IpPUMEpE JIA3epHOro | TOpHbIMpaboTam
MOJTYTIPOBOJHUKOBOT'O ANO/IA.

6. 9 [Monyuyenne Bropoi rapmonuku YAG:Nd nasepa mpu | oruér mo abopa-
MOMOIIH HEJIMHEHHO-ONTUYECKOro Mpeodpa3oBaTess Ha | TOPHBIMPAOOTaM
ocHoBe LiNbO3

[TpoBenenue 3aHATHI Ta0OPATOPHOTO MPAKTHKYMA IPETYCMOTPEHO B J1a00PaTOpH SIX

«Ontrueckoro MarepuanoBeneHus»» (ayauropus 119c¢), Jlabopatopust poronuku (aym.
122C), «JlabopaTopust pocta kpucrauioBy (ayn. 131C). B kauecTBe mabopaTtopHOoro o6opyaoBa-
HUS UCTIOJIb3YIOTCS pa3indHble TBepaoTenbHble a3epsl: Y AG:Nd, YLF:Nd; Ti-candupossrii sa-
3ep; MOJIyIPOBOJAHUKOBBIE Ja3ephl ¢ JUIMHON BOJIHBI reHepanuu 980 HM. B xauecTBe criekTpasb-
HOTo 000OpyaoBaHUs Ucnojib3dyeTcss Monoxpomarop MJIP 204 (JIOMO-®otonuka). B xauecte
MIPUEMHHUKOB M3JIy4EHHUS MCHOJIB3YIOTCS JIaBUHHBIA (orommon (padoumit nuamazon 1000-1700
HM); ¢portoconporusiienus PbS, PbSe; [13C-matpuma (crniekrpanbabiii auanazod 450-1000 am).

[IpoBenenne MonenupoBaHusi (pU3HMUECKUX MPOIECCOB M pacyeT I'eHEepallMOHHBIX Mapa-
METPOB UCCIEAYEMbIX 00pa3lioB MPOU3BOIUTCS Ha MEPCOHANBHBIX DBM, OCHAIIIEHHBIX COOTBET-
CTBYIOILIUM JINLEH3UOHHBIM 000PYA0BAHUEM

3amuTa nabopatopHoii pabotsl (JIP), Beimonnenue kypcoBoro npoekta (KII), kypcosoii
pab6otsl (KP), pacuetno-rpadpuueckoro 3ananus (PI'3), nanucanue pedepara (P), acce (3), koiu-
nokBuyM (K), rectupoBanue (T) u T.1.

[Ipu u3ydeHNW AMCHMILTUHBI MOTYT MPUMEHSTCS 3JIEKTPOHHOE O0ydeHHUe, TUCTAHIIHOH-
Hble 00pa3oBaTebHble TexHONOruu B cootBeTcTBHU ¢ PI'OC BO.

2.3.3 lIpuMepHasi TeMATHKA KYPCOBBIX PadoT (IPOEKTOB)

CornacHo y4eOHOMY TUIaHY, KypPCOBBIE paOOThI (MIPOEKTHI) MO JaHHOW NUCIHMIUIMHE HE
MPeyCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAUYECKOT0 o0ecnevyeHusl A5 CAMOCTOATENLHOM PadoThl
00y4JarommXxcs Mo JMCHUIINHE (MO1YJII0)

[epeuens yueOHO-METOMYECKOTO 00ECTIEUEHHS AUCIUIUINHBI 110 BBITIOJIHE-
Ne Bun CPC HUIO CaMOCTOSATENILHOMN paboThI

1 | IMpopa6orka yuebroro |Kapios H.B. Jlekuuu mo kBanToBoii snextponuke / H.B., Kap-
(Teopermueckoro) marte- [10B. — MockBa : Hayka, 1988. — 322c.

puana AnanbeB 10.A. Ontuyueckre pe3oHATOPHI U Jia3epHbIC My4dKH /
10.A., AnanbeB. — MockBa : Hayka, ['maBHast penakmus (pu3uKo-
MaremaTtudeckou autepatypsl, 1990. — 264 c.
beikoB B.I1., Cunnuer O.0. Jlazepubie pe3onaropsl / B.I1., bei-
koB. — M.: DU3MATIJINT, 2004. — 320 c.
Bbopucénok, C. B. KBanroBas cratuctuueckas MexaHuka . yueo-
Hoe nocobue / C. B. Bopucénok, A. C. KonapatseB. — Mockaa :
OU3MATIINT, 2011. — 136 c. — ISBN 978-5-9221-1277-2. —
Tekcr : anextponHslit // Jlaub : 371eKTPOHHO-OMOIMOTEYHAS CH-
crema. — URL: https://e.lanbook.com/book/2672 (nata obparie-
aust: 26.06.2023). — Pexxum mocTyma: 171t aBTOPHU3. MMOJIb30BaTE-
TeH.
Benuuckuii, A. B. KBautoBbie u3mepenust : yueoHoe mocobdue / A.
B. benunckuii. — 4-e u3n. — Mocksa : Jlabopatopusi 3HaHuUM,




2020. — 185 c¢. — ISBN 978-5-00101-691-5. — Tekcr : anek-
TpoHHbIH // JlaHb : 37eKTpOHHO-0MOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/135495 (maTa oOparieHus:
26.06.2023). — Pexxum gocTyma: ajis aBTOPU3. TOIb30BATEIICH.
Kono6oB, M. U. KBantoBoe nzobpaxenue : moHorpadus / M. 1.
Komno6oB ; mox pexakmnueit M. U. Kono6oBa ; mepeBos ¢ aHTIIHI-
ckoro T. IO. I'omy6eBoii, A. C. Ynpkuna. — Mocksa : DU3MA-
TJIUT, 2009. — 524 ¢. — Tekcr : anekTponHsbii // JlaHb : dyek-
TPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/48273 (mata obparieHus:
26.06.2023). — Pexxum qocTyma: Uit aBTOPHU3. MOJIb30BATEIICH.
Knaynep [Ix., OcHoBbl kBaHTOBOM ontuku, Knaynep k., Cynap-
mad J.., M.: u3garensctBo Mup,1970

ITonroroBka K BBIIIOIHE-
HUIO 1a0OpaTOPHBIX pa-
oor

Kapmnos H.B. Jlekiuu no kBantoBoii snektponuke / H.B., Kap-
noB. — Mocksa : Hayka, 1988. — 322c.

AnanbeB 10.A. Ontuueckre pe3oHATOPHI U Jia3epHbIC My4YKH /
10.A., AnanbeB. — MockBa : Hayka, ['maBHast penakmust (pu3uKo-
MaremaTtudeckon aurepatypsl, 1990. — 264 c.

beikos B.I1., Cunuuer O.0. Jlazepubie pezonarops / B.I1., bei-
KoB. — M.: DU3MATIJINT, 2004. — 320 c.

benokons, Anekcanap Biagumuposud. Matematuyeckoe Moje-
JMPOBaHKUE HeOOpaTUMBIX TpolieccoB mossipusammu / A. B. berno-
KoHb, A. C. Ckamuyx. - M. : DUSMATIJIUT, 2010.
OnTo371€KTPOHHBIE U KBAHTOBBIE IPUOOPHI B TEIEKOMM YHUKAIIH-
OHHBIX cucTeMax . mpaktukyMm / B. B. I'anyukwuii, E. B. Ctpora-
HoBa, H. A. fIkoBenko ; M-Bo oOpa3oBanus u Hayku Poc. dene-
pauuu, Kybanckuii roc. yu-T. - Kpacnonap : [Kybanckuii rocy-
napcTBeHHbIN yHUBepcuteT], 2013.

IlepeyeHb yueOHO-METOAMYECKOT0 O0ecnevYeHusl JUCHUILJIMHBI IO TEeMaM MPo-

rpamMMbl Jisl HPOPa0OTKH TeoOpeTHYecKOro MaTepuasa

HaumenoBanme
paszena

[Nepeuens yueOGHO-METOANYECKOTO 0OECICUSHUS
JVCLUIUIMHBI IT0 BBIOJIHEHHIO CAMOCTOSTENIbHON PaboThI

Brenenue B npeamer.

Kapnos H.B. Jlekuuu no kBantoBoit anekrponuke / H.B., Kapios. —
Mocksa : Hayxka, 1988. —322c.

[annapos, C.M. BBeenne B KBAHTOBYIO H OIITHYECKYIO 3JIEKTPO-
HHUKY [DIeKTpoHHBIN pecypc]: yued. mocobue / C.M.Ilannapos, A. .
BamikupoB. — DnektpoH. nan. — Mocksa :TYCVYP, 2012. — 98 ¢. — Pe-
*®uM focryma: https://e.lanbook.com/book/5429. — 3ari. ¢ skpana.
[Mangapos, C.M. ®u3nyecKkue 0CHOBbI KBAHTOBOI

3JIEKTPOHUKH U (POTOHUKHM [DIEKTPOHHBIN pecypc] : yaed. mocodne —
OnektpoH. naH. — Mocksa : TYCVYP, 2012. — 47c. — Pesxxum pocryma:
https://e.lanbook.com/book/10867. — 3ari1. ¢ skpana.

CO Cpeaou.

Bsanmopeiictue nzmyuennst |Kapmos H.B. Jlekiun o kBanToBo# anekrponuke / H.B., Kapnos. —

Mocksa : Hayxka, 1988. — 322c.

Hlannapos, C.M. BBenenne B KBAHTOBYIO M ONTHYECKYIO JJIEKTPOHUKY
[DnekTponubIi pecype] : yueb. mocobue / C.M.1lannapos, A. . bamku-
poB. — DnekTpoH. nad. — Mocksa : TYCVYP, 2012. — 98 c. — Pexum
nocryra: https://e.lanbook.com/book/5429. — 3aru. ¢ skpana.

Ilannapos, C.M. duznueckue OCHOBBI KBaHTOBOM
3JIeKTPOHUKHU U (POTOHMKH [DIIEKTPOHHBII pecype] : yueb.mocodue —
OnektpoH. nan. — Mocksa : TYCYP, 2012. — 47 c.



https://e.lanbook.com/book/5429
https://e.lanbook.com/book/5429
https://e.lanbook.com/book/10867
https://e.lanbook.com/book/10867
https://e.lanbook.com/book/5429
https://e.lanbook.com/book/5429

— Pexxum moctyma: https://e.lanbook.com/book/10867. — 3ari.c sxpana.

3. |CTpykTypHas cXxeMaomTH-
9YeCKOT0 yCHINTEIS U Jia-
3epa.

Kapnos H.B. Jlekuuu no kBantoBoii anekrponuke / H.B., Kapmnos. —
Mocksa : Hayka, 1988. — 322c.

[Hanmapos, C.M. BBe/ieHHe B KBAHTOBYIO H ONITHYECKYI0 DJIEKTPOHHKY
[Dnextponnslii pecypc] : yueb. mocobue / C.M.Ilangapos, A.U. Bamiku-
poB. — OnekTpoH. 1aH. — Mocksa : TYCVYP, 2012. — 98 c. — Pexxum
nocryma: https://e.lanbook.com/book/5429. — 3armn. ¢ skpana.

[Hannapos, C.M. duznyeckune OCHOBBI KBaHTOBOI
JIeKTPOHUKH U (POTOHUKH [DIEKTPOHHBIN pecypc] : yuebd.mocodme —
OnekTtpoH. 1aH. — Mocksa : TYCYP, 2012. — 47 c.

— Pexxum poctyma: https://e.lanbook.com/book/10867. — 3arm.

C 9KpaHa.

4. |Ontryeckue pe30HATOPHI.

3emckuii, B./1. ®u3nka u TeXHUKAa HMIYJIbCHBIX J1a3ePOB HA KPacHTeIAX
[DmexTponnsiit pecype] : monorpadus / B.W. 3emckuii, }0.JI. KonecHukos,
N.K. MemkoBckuit. — Dnektpon.naH. — Cankt-Ilerepoypr : HUY UTMO,
2005. — 176 ¢. — Pesxxum jocryma: https://e.lanbook.com/book/43763. —
3an. ¢ ’KpaHa.

Kapnos H.B. Jlekuuu no kBantoBoii aiekrponuke / H.B., Kapinos. — Mockga :
Hayxka, 1988. —322c.

AnanbeB 10.A. Ontudeckue pe3oHaTopsl U azepHbie my4dku / FO.A., AHaHbeB.
—MockBa : Hayka, ['maBHas penakuus Gu3nko-MareMaTHuecKoi JINTepaTypsl,
1990. — 264 c.

brikos B.I1., Cunnues O.0. Jlazepusie pezonaropsl / B.I1L, beikos. — M.: ®U3-
MATIINT, 2004. — 320 c.

5. |Pexxumsb1 paboThl
J1a3epOoB.

3emckuii, B.M. ®u3uka 1 TeXHHKA HMIYJIbCHBIX JIA3ePOB HA KPACHTEISX
[DnexTponHsIi pecypc] : Mmonorpadwus / B.W. 3emckuii, FO.JI. KonecHukos,
N.K. MemkoBckuii. — Onexrpon.nan. — Cankt-Ilerepoypr : HUY U'TMO,
2005. — 176 c. — Pesxxum mpocryma:_https://e.lanbook.com/book/43763. —
3aru1. ¢ sKpaHa.

AnanbeB 0. A. OnTrueckue pe3oHaTophl 1 1a3epHblie mydku / FO.A., AHa-
HbeB. — MockBa : Hayka, ['1aBHas penakuus pU3HKO-MaTeMaTHYeCKON JINTe-
patypsl, 1990. — 264 c.

BrikoB B.I1., Cummaes O.0. Jlazepusie pe3onaropsl / B.IL, Beikos. — M.:
OU3MATIINT, 2004. — 320 c.

6. |Tumsl 1a3epos.

[ony6enko, }0.B. BojiokoHHBIE TEXHOTOTHYECKHE J1a3epbl [ DIIEKTPOHHBIN
pecypc] : yueb. mocobue / 10.B. T'ony6enko, A.B.bornanos, 10.B. Msanos. —
OnekTpoH. nan. — Mocksa : MI'TYum. H.D. baymana, 2010. — 50 c. —
Pexum pocryma:

https://e.lanbook.com/book/52342. — 3aru. ¢ 3xpana.

7. |Tunsl nazepos.

3emckuii, B./1. ®u3nka U TeXHUKA HMIYJIbCHBIX J1a3ePOB HA KPacHTeIAX
[DmexTponnsii pecype] : monorpadus / B.W. 3emckuii, F0.JI. KonecHHKOB,
N.K. Memkosckuii. — Diektpon.nad. — Cankr-IlerepOypr : HUY UTMO,
2005. — 176 ¢. — Pexxum moctyma: https://e.lanbook.com/book/43763. —
3ari. ¢ ’KpaHa.

Y4eOHO-MeToInYeCKne MaTepuaibl s CaMOCTOSTENbHOM pPaboThl 00ydYaromUXcs W3
YUCJla MHBAJIMJOB U JIMI] C OIPAHMYEHHBIMU BO3MOXHOCTSIMU 3710poBbsi (OB3) npenocrasnsitorcs
B (hopMax, aJanTHPOBAHHBIX K O'PAaHUYEHUSM UX 3/10POBbs U BOCIPUATUS HHPOPMALUH:

Jlis U1 ¢ HapyIIEHUsIMU 3pEHUS:

— B MIe4aTHOM (opMe yBETUUEHHBIM HIPU(TOM,

— B (hopMme 2IeKTPOHHOT O JJOKYMEHTA,

— B ¢popme ayaunodaiina,

— B mieyaTHOU (opMe Ha si3bIke bpaiins.
J1Jis 7ML ¢ HApYIICHUSIMU CITyXa:

— B IIe4aTHOU (opme,

—B (1)opMe QJICKTPOHHOI'O JOKYMCHTA.
I[JIH JIMI C HApYIICHUAMHA OITOPHO-ABUTATCIILHOTO allliapara:


https://e.lanbook.com/book/10867
https://e.lanbook.com/book/10867
https://e.lanbook.com/book/5429
https://e.lanbook.com/book/5429
https://e.lanbook.com/book/10867
https://e.lanbook.com/book/10867
https://e.lanbook.com/book/43763
https://e.lanbook.com/book/43763
https://e.lanbook.com/book/43763
https://e.lanbook.com/book/43763
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https://e.lanbook.com/book/52342
https://e.lanbook.com/book/43763
https://e.lanbook.com/book/43763

— B IIe4aTHoU (hopme,

— B (popMe 3JIEKTPOHHOI'O JOKYMEHTA,

— B popme ayauodaiina.

JlaHHBI TIEpeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTa 00Y-
YAIOLIUXCS.

3. O0pa3oBaTe/bHbIC TEXHOJOTHH, IPUMEHAEMbIE IIPH OCBOCHUHU JUCHHMILINHBI (MO-
AYJIs1)

[Ipu M3ydeHun IUCHUIUIMHBI TPOBOASTCS CIEAYIONIME BUIbI YUEOHBIX 3aHATHI U paboT:
JIEKIIU Y, TPAKTUYECKUE 3aHATHS, IOMAIlIHUE 3aJaHusl, TECTUPOBAHME, 3allUTa JJAOOPaTOPHBIX pa-
00T, KOHCYJIbTAILIMH C ITPETI0/IaBaTENIEM, CAMOCTOSI TENIbHAS paboTa CTYJICHTOB (M3y4EHHE TEOPETH-
YEeCKOr'0 MaTepHualla, MoAroToBKa K MPaKTUYECKUMU 3aHATHSIM, OATOTOBKA K JADOPaTOPHBIM 3a-
HSATHSM, BBIIIOJIHEHUE JOMAIIHUX 3a/laHUH, IOJrOTOBKA K TECTUPOBAHUIO U 3aUETY).

Jlnis npoBeleHUs YaCTH JIEKLIIMOHHBIX 3aHATUHI UCII0JIb3YI0TCA MYJIbTUMEIUNHBIE CPEACTBA
BOCIIPOM3BEAECHUS AKTUBHOI'O COJIEPKUMOT0 (3aHATUS B UHTEPAKTUBHOM (OopMe), O3BOJISIOIIEr0
CTYZIEHTY BOCHPUHUMATh OCOOEHHOCTH M3y4aeMOM M CLUIUINHBI, UTPAIOLIHE PELIAIONIYI0 POJIb B
MIOHMMAaHHUU U BOCHPHUSTHH, a TaKkKe B (popMHpOBaHUHM NPOPECCHOHAIBHBIX KomIeTeHuuu. [1o
pAAy TEM AV CLUIUIMHBI JEKIUHA IPOXOAUT B KIACCUYECKOM cThiIe. CTyIeHTy B p&XKMME CaMOCTO-
ATEIBHON pabOThl PEKOMEHAYETCS UCI0Ib30BaTh IUTEPATYPy U IPOCMOTP BHUJIEO0 I10 TEMAM B CETH
HuTepuer.

IIpu npoBeneHNN NIPAKTUYECKUX 3aHATUI MOXKET UCIOIb30BAThCS JIOCKA, I PACUETOB U
aHaJIM3a JaHHBIX MOTYT IIPUMEHATHCS JONOJHUTEIbHBIE CIpaBOYHble MaTepuaisl. IIpeasapu-
TEJIBHO U3y4asi PEKOMEHA0BAHHYIO JINTEPATYPY, CTYAEHTBI TOTOBATCA K IPAKTHYECKOMY 3aHSATHIO
- AHAJIM3UPYIOT NpeJIoKEHHbIE B YUeOHUKE MPUMeEpHI pelleHus 3aaa4d. Ha nmpakTuyeckux 3aHs-
TUSIX ydeOHas TpyIIa JeIUTCs Ha NOArpynIsl o 5-7 yenoseka. Kax ol moarpymnmne BulgatoTCs
CBOM HMCXOJHBIX JAaHHBIE K pacCMaTpUMBAaeMbIM Ha 3aHATHM 3ajadyaM. PelieHue 3ajgauu rpymnmna
ohopmIIsieT Ha JOCKE M MyOJIMYHO 3amunaet. [Ipu BOSHUKHOBEHUH TPYIHOCTEH MperoiaBaTeb
IIOMOT'a€T rpyIIaM B JOCTHKEHNUH MOJI0KUTEIBbHOr0 Pe3yJibTaTa. B X0/1€ MPOBEPKU IPOMEKYTOU -
HBIX Pe3yJIbTATOB, IOMCKA M UCIPABIEHUS OIIMOOK, OCYIIECTBISETCS MHTEPAaKTUBHOE B3aUMO/I€EH-
CTBHE BCEX YYACTHUKOB 3aHSATUS.

[Ipu nmpoBenenuu 1adopaTOPHBIX PabOT MOArpymHIa pa30uBaeTcs Ha KOMaHbI 1Mo 2 - 3 ye-
noBeka. Kaxxoli komaHae BbIIAETCs 3a/JaHUE Ha BHINOJIHEHHE J1a00paTopHOoil paboThl. CTyIeHTHI
CaMOCTOSITEJIBHO PaCHpeNestoT 0053aHHOCTU M IPUCTYNAIOT K BBIIOJHEHUIO 3a/1aHUs, B3aUMO-
nercTBYsl Mexy coboil. [IpenonaBarenb KOHTPOIUPYET XOA BBITOJHEHHUS paOOThl KaXkJ10M Ipym-
noi. YTOuHss X0 paboThl, €CIM CTYJEHThl UTO-TO BBIIOJIHIIOT HENPABUIBHO, MPENOAaBaTENb
IIOMOT'a€T UM IIPEOJ0JIETh CIIOKHBIE MOMEHTHI U IIPOBEPSIET 1OCTOBEPHOCTD IOIY4YEHHBIX IKCIIE-
pUMEHTaIbHBIX pe3ynbTaToB. [Tocne odopmieHUs TeXHNYECKOro oT4eTa KOMaH /bl OTBEYAIOT Ha
TEOPETUYECKU € KOHTPOJIbHBIE U IONOJHUTENIBHBIE BOIIPOCH! U 3aIIUIIAI0T JaO0OPaTOPHYIO padboTy.

KoncynbTanuu npoBoasTes pa3 B IB€ HEJENU IS pa3bsiCHEHUS TPOOJIEMHBIX MOMEHTOB
IIPY CaMOCTOSITEIIbHOM H3y4YE€HUH BOIIPOCOB U3y4aeMOM JUCLUIIIMHBI.

Takum 06pa3oM, 0CHOBHBIMH 00pa30BaTeIbHBIMH TEXHOJIOTHSIMH, HCII0JIb3YeMbIMH B
yueOHOM npouecce, ABJIAITCHA: HHTEPAKTUBHAS JIEKIHS C MYJIbTUMEIUMHON CUCTEMON U aKTUB-
HBIM BOBJICYEHUEM CTYJICHTOB B Y4eOHBIH ITpoIiecc; 00CYKIECHNUE CIOKHBIX U IUCKYCCHOHHBIX BO-
IIPOCOB U MIPOOJIEM U € MOCIEAYIOLIUM Pa30opoM ITHX BOIPOCOB Ha MPAKTUUECKUX 3aHATHUSAX; JIa-
OopaTopHbIe 3aHATHS — paboTa CTYIEHTOB B MaJIbIX TPYIIAX B PEKUMax B3aUMOJEHCTBUS «IIpe-
II0/1aBaTENb — CTYJIEHTY,

«CTYZEHT — MPENoJaBaTeib», «CTyIEeHT — CTyAeHT». IIpu mpoBeneHNN NpakTUUECKUX U
71a00paTOPHBIX YUEOHBIX 3aHATHH MPETyCMOTPEHO Pa3BUTHE Y 00yYarOIMXCsl HAaBBIKOB KOMaH/I-
HOU paboThl, MEXJINYHOCTHOM KOMMYHUKAIIUH, IPUHATHS PEIICHUN U JMIEPCKUX KaYeCTB.

Jlnst mui ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSAMHM 3J10POBbsSI IIPEAYCMOTpPEHA OpraHu3aius
KOHCYJIbTAIIUH C UCIIOJIb30BAHUEM JIEKTPOHHOM IMOYTHI.



12. OueHouyHbIe cpeACTBA AJIsl TEKYIIEr0 KOHTPOJISI YCIE€BAEMOCTH H MPOMEKYTOY-
HOH aTTecTanuu

O1eHOYHBIE CPECTBA MPEIHAZHAYCHBI JIJIs1 KOHTPOJISI M OLEHKH 00pa30BaTEIbHBIX TOCTHU-
KEHUH 00yJarommxcs, OCBOMBIIMX MporpaMMmy ydeoHor aucrumuinabl «b1.B.J1B.03.01.03 «Bo-
JIOKOHHBIE JIa3€Pbl U YCHIIUTEIH.
OueHouHbIE CPEACTBA BKIIOYAET KOHTPOJbHBIE MAaTEpHAIIbl JJIsl IPOBENACHHS TEKYLIero
KOHTPOJIA B ¢opMe OTUYETOB MO JJAOOPATOPHBIM paboTaM W MPOMEKYTOYHOI aTTecTaluu B
(hopMe BOMPOCOB K 3a4eTy.

CTpyKTYpAa OLIEHOYHBIX CPEACTB JJIfl TEKYLIeil U MPOMEeKYTOUYHOM ATTeCTAluM

Kon u HanMeHOBaHHE WH- HanMeHoBaHME OIICHOYHOTO CPEICTBA
Ne Pesynbrarer 00ydeHus
JKaTropa . [TpomerxyTouHast
n/n (B cooTBercTBHH C 1I. 1.4) Texymuit KOHTPOIIb
(B cooTBercTBHH C 1. 1.4) aTTecTalus
UIIK-3.1. Cnocober | 3Haer Bce HeobOxommmble | OTder 1o JrabopaTtopHbIM pa- | Bompoc Ha 9k3a-
CTpouTh (u3MUeckue " | TpeboBaHus M1 moctpoe- | 6oram Nel-6 mo pasznenam 2-3, | MeHe
1 MaTeMaTHYeCKUEe MOJCTH | HUs (U3NYecKuXx W mare- | 5-9 1-3
MoJIeJIeld, y3JI0B, OIOKOB MaTHYECKUX MOJENeH, y3-
JIOB ¥ OJIOKOB.
YMeet npaBuiibHO BeICTpO- | OTueT mo nadoparopHbiM pa- | Bompoc Ha 9k3a-
UTh KOHIICTIIMIO ¥ JIOTHKY | Gotam Nel-6 mo paznenam 2-3, | MeHe
2 Npe/ICTaBIeHus pe3ynbTa- | 5-9 4-7
TOB IO MOJICIUPOBAHHUIO
Y3IJI0B, OJIOKOB YCTPOICTB
Bnageer HeoOxoauMbiMu | OTYeT 1o JIaOOpaTOpHBIM pa- | Bompoc Ha 9k3a-
HaBblkaMu Bepudukanuu | 6oram Nel-6 mo paznenam 2-3, | MeHe
3 ¢usnueckux u maremaru- | 5-9 5-8
YeCKMX Mojeneil y3noB u
OJIOKOB.
WIIK-3.2. Brnameer maBel- | 3Haer TpeboBanus k [IO | Otuer mo maboparopHeiM pa- | Bompoc Ha 3x3a-
4 KaMU KOMITBIOTEPHOTO MO- | Ui OCYIIECTBICHHsT KOM- | Gotam Nel-6 mo pasaenam 2-3, | MeHe
JICTUPOBAHUS MBIOTEPHOTO MOJENUpoBa- | 5-9 8-11
HUS
YMeer coctaBnaTs ocHOBY | OtdeT mo mabopaTopHbIM pa- | Bompoc Ha sk3a-
s (usnyeckoro u mare- | 6oram Nel-6 mo pasmenam 2-3, | MeHe
5 MaTHYECKOro MoJenupoBa- | 5-9 10-12
HUs B 4aCTH MaremMaTruye-
CKOTO MHCTPYMEHTAPHSI.
Otuer o nabopaTopHbsIM pa- | Bompoc Ha sk3a-
Buageer HaBblkKamMu mpen- 6 Nol-6 23
6 CTaBJieHHs U BepuUKaIuu OTAM N2L70 TIO PASAICHAM 273, || MCHE
P 5-9 1417
MOJIETIH y3JI0B U OJIOKOB.
UIIK-4.1. 3nHaer w™eTo- | 3HaeT OCHOBHBIE MeTonnl | OTuer mo JaboparopHeIM pa- | Bompoc Ha 3K3a-
UKW TIPOBEICHUS WUCCIe- | SKCIIEPUMEHTAIBHBIX Hc- | 6oTam Nel-6 mo pasmemam 2-3, | mene 12-18
JIOBaHWH TIapaMeTpoOB U | CJICIOBAaHUI mapameTpoB U | 5-9
XapaKTEePUCTHK Y3JI0B, | XapaKTEPUCTUK OTJCIbHBIX
7 | 6noxoB JJIEMEHTOB U Y3JIOB CIIOX-
HBIX KBaHTOBBIX (J1a3ep-
HBIX) CHCTEM U TapaMeTphl
UX CTaHJAPTHBIX PEKHMOB
paboTEI.
YMmeer Ha mpaktuke mpu- | Ortder mo mabopaTopHbIM pa- | Bompoc Ha sk3a-
MEHSATh METOJUKH 1O 3Kc- | 60Tam Nel-6 o pasmenam 2-3, | mMeHe
8 MepUMEHTAIBHBIM ~ Hcciie- | 5-9 13-15
JIOBaHUSM Y3JI0B M OJIOKOB
KBaHTOBBIX MTPHOOPOB.
Crnocob6eH Ha npakTrke uc- | OTuer 1o jgaboparopHsiM pa- | Bompoc Ha 3k3a-
9 MOJIb30BaTh CBOM HABBIKK B | 0oTaM Nel-6 mo pasmenam 2-3, | MeHe
3amycKke M TECTUpOBaHWH | 5-9 15-19




paboThI KBaHTOBBIX

YCTPOMCTB.
UIIK-4.2. Crocoben mpo- | 3HaeT ycTpoicTBo Beex y3- | PI'3, P, Otuers! no Bemmonnae- | Bompoc Ha 3x3a-
BOJUThH MCCICOBAHNS Xa- | JIOB M 3JIEMEHTOB KBAaHTO- | HHUIO JaOOPaTOPHBIX paboT MEHe
10 | pakTepUCTUK 3JNEKTPOH- | BHIX MNPUOOPOB W mapa- 19-22
HBIX TIPUOOPOB MeTpel paboumx COCTOSI-
HUH.
YwMmeret ocymectBiasaTh aAu- | PI'3, P, Otuetsl o BeimoniHe- | Bompoc Ha sk3a-
arHOCTUKY TEXHHYECKOTO | HHIO Ja0OpaTOpHBIX padoT MeHe
11 COCTOSIHUSL Y3JIOB M OT- 23-24

JIENIbHBIX JIEMEHTOB KBaH-
TOBBIX YCTPOMCTB U CUCTEM

Brnaneer HaBeikamu | PI'3, P, Oruers! mo BeImonHe- | Bompoc Ha sk3a-
OLEHKH  3(PQPEKTUBHOCTH | HUIO Ja0OPAaTOPHBIX padoT MEHE
12 paboTocmocobHOCTH  000- 5-19

PYZIOBaHHS, OCHOBAHHOTO
Ha KaHTOBBIX d(deKTax.

TunoBbie KOHTPOJIbHBbIE 32/IaHUS UM HHbIe MATEPHAJIbI, HE00X0IUMbIe J1JIsl OLleHKHU 3Ha-
HMii, yMeHUIi, HABBIKOB M (MJIH) ONbITA 1eATEJIbHOCTH, XapAKTEePHU3YIOIIMX ITanbl (opMH-
POBaHUsI KOMIIETEHUMIA B MpoLiecce 0CBOEHUs1 00pa30BaTeIbLHOI NPOrpaMMbl

IIpumepbl BAPHAHTOB KOHTPOJIbHBIX PadoT

CucreMa OLEHOK BBIIIOJIHEHHS KOHTPOJIBHOIO TECTUPOBAHHS:
— «OTJINYHO» — KOJIMYECTBO MPABUJIbHO PEIICHHBIX 3aja4 - 3;
— «XOPOILO» — KOJMYECTBO NPABUIBHO PEIIEHHBIX 3a1a4 - 2;
— «yZOBJIETBOPUTEIBHO» — KOJMYECTBO MTPABUIILHO PEIICHHBIX 3a1a4 - 1 Huxke npuBoguTcs opu-
MEp HEKOTOPBIX 3aJaHUN KOHTPOJIBHOIO TECTUPOBAHMUS.
Bapuant Ne 1

Ne 1.

[Iycte nBa BO30OYXIEHHBIX YPOBHSI HaxoASTCS B TEPMOAMHAMHYECKOM pPaBHOBECHH.
Haiinure OTHOCUTENBHYIO HACEJIIEHHOCTD BEPXHETO YPOBHS 10 CPABHEHUIO C HUKHUM, €CIIU DHEP-
TeTUYECKHI 3a30p MEXY YPOBHIMH COOTBETCTBYET 4acTOTE reHepallMoHHOro nepexona 24 I'T'
pu temmepatype 300 K.

Ne 2.

BbruncnuTe paBHOBECHYIO Pa3HOCTb HACEJIEHHOCTEN B JIBYXYpPOBHEBOW cucTeMe Ipu T=
300 K, oTHeceHHY!O K O0IIEMY YMCITy YacTHL], CYUTasi KPATHOCTU BBIPOXKACHUS YPOBHEH OfMHA-
KOBBIMH, JJIs1 ClIydasi, KOIZla SHEPreTHUECKH 3a30p Mexay HUMU cocTasiseT 10 aB. Ykaxkure
JUIMHBI BOJIH U 4aCTOTBI COOTBETCTBYIOIINE U3Ty4EHUIO.

Ne 3.
HaiiguTe 0THOCHTEIbHBIC HACETIEHHOCTH YHEPIETHUYECKUX COCTOSHUM, COOTBETCTBYIOIIMX

JUTMHE BOJIHBI TeHeparmoHHoro nepexonaa jist CO2  nasepa (E| = 10,6 MKM) npu TemIepatype
77 K.

Bapuanrt Ne 2

No 1.



IIycts nBa BO3OYXIEHHBIX YPOBHS HAaxOASTCS B TEPMOJMHAMUYECKOM PABHOBECHH.
HaﬁI[I/ITC OTHOCHUTCJIbHYIO HACCJICHHOCTb BEPXHEI'0 YPOBHA 1O CPAaBHCHUIO C HUKHUM, €CJIU DHCP-
TFEeTHYECKHI 3a30p MEXIY YPOBHSIMHM COOTBETCTBYET IJIMHE BOJIHBI I'€HEPALMOHHOI'O Iepexoaa
1,064 mxm ipu Temnepatype 77 K.

Ne 2.

Brruncinre paBHOBECHYIO pa3HOCTh HACEJIEHHOCTEN B JIBYyXYPOBHEBOW cucteme npu T=
300 K, oTHeceHHYIO K 00IIeMYy YHCIy YacTUL], CYMTas KPATHOCTH BBIPOKIEHUS YPOBHEH OouHAa-
KOBBIMH, JUIS CIy4asl, KOIla SHEPreTUUECKHil 3a30p Mexay Humu cocrasisieT 0,1 3B. Ykaxute
JUITMHBI BOJIH U YaCTOTBI COOTBETCTBYIOIME U3TYyUEHHIO.

Ne3.

Haiinure oTHOCHTEIBHBIE HACETIEHHOCTH YHEPIeTHUYECKUX COCTOSTHUN, COOTBETCTBYIOIINX
JUITMHE BOJIHBI T€HEPAIMOHHOr 0 IIepexo/ia sl aproHOBOro jazepa (= 0,48& MKM) [IpU TeMIepa-
type 77 K.

KonTpoasnas padora Ne 2
Bapuant Ne 1

Ne 1.

EcrectBenHas mmpuHa JMHUM reHepanrnonHoro nepexoaa CO2 — nazepad( = 10,6 Mxm)
MEXy KoyiedaTellbHBIMUA YPOBHSMHU OCHOBHOT'O 3JIEKTPOHHOTO COCTOsSHUSI coctaBisieT 50 mlm.
Uemy paBHO CIIOHTAHHOE BpEMsl )KM3HU BEPXHETO JIA3€pHOTO YPOBHsA?

Ne 2.

HeoaHoponHOCTE BHYTPEHHHUX 3JEKTPOCTATUYECKHUX TOJIeH 00YCIIOBINMBAET CUJIBHOE He-
OZTHOPOJIHOE yIIUpeHue. JIMHMUS TIOMUHECIIEHIIMY HOHA HEeOAMMA B CTEKJIEe, COOTBETCTBYET Iepe-
xomy *F3/2 4111/2 ( = 1,06 mxm), umeet noaymmpuny A 30 um. Kakoso s¢ddexTuBHOE Bpems
ITONEPEYHOMN peslaKCallii HOHa nebmma? 0o

Bapuant Ne 2

Ne 1.

Kaxoli MexaHu3M yHMpeHus CIeKTPpalbHbIX JMHUN ITpeodsiafaeT B KyOM4eCKUX KpucTa-
nax? B crexnax? Uro sBISeTCS MPUUMHOW HEOJIHOPOJHOIO YIIHPEHHUS CIEKTPAIbHBIX JHHHHA B
PUMECHOM KpucTaie?

Ne 2.
YeMmy paBHa [IMPHHA BEPXHETO JIa3€pPHOr0 ypoBHs “F3/2 HOHOB HEoaMMa B CTEKIIE, €CIIH
HIKHHM JIa3€pHBII YPOBEHD J€3aKTUBHPYETCS cO ckopocThio 1/ 02= 108 ¢1. Cunrats, munus mo-

MMHECLEHIIMM HOHA HEOAUMA B CTEKIIE, COOTBETCTBYET mepexony “F3/2  4111/2 (|:|
= 1,06 Mxm), umeet nonymupuHy A 30 HM.

O

3a4yeTHO-3K3aMeHAINMOHHbIE MAaTEPHAJIbI IJIsl TPOMEKYTOYHOM aTTecTAluN (3a4eT)

[Tepeunciure OCHOBHBIE  MaTepuajbl, NPUMEHSIOIINECS B  KayeCTBE
ONTUYECKUXYCUIIUTENEH.

OO0bsicauTe (DU3MUECKHE TMPOIECCHl, MPOTEKAIONINE B ONTHYECKOM MaTepuaie
MPUBO3ICUCTBUE HA HETO 3JIEKTPOMArHUTHBIM MOJIEM

[TepeuncinTe KBAaHTOBBIE MTEPEXO/IbI B ONTUYECKOM MaTepHaie.



OOBbsicHuTE OCOOEHHOCTH Ka)KIOr0 KBAaHTOBOI'O IEPEX0/a, OCYIIECTBISIOLIE-
rocsi BONTHYECKOM MaTepuae.

B 1yeM cyTh HHIYLIUPOBAaHHBIX MEPEXOIOB.

Yro coboii nmpeacTaBiIsieT «a0COMIOTHO YepHOoe Teno». KakoBbl ero 0cOOeHHOCTH
MOCHOBHBIE XapaKTEPUCTHKH.

[Iepeuncnure YCIIOBUS,  KOTOpBIE HEOOXOIUMBI JUTSL
npouecca yCUIeHHs! JEKTPOMAarHUTHOTO MOJIA.

Yto TaKkOE€ ONTHUYECKUNA PE3OHATOP.

OcCHOBHBIE TUIIBI ONTHYECKUX PE30HATOPOB U UX XapaKTEPUCTUKU.B yeM ocobeHn-
HOCTb PE30HATOPOB TUTAH-CAII(PHUPOBBHIX JIA3E€POB.

KaxoBbl 0cOOEHHOCTH KOJIBLIEBBIX pe30HATOPOB. [lepeuncinure OCHOBHBIE TeHepa-
LIMOHHBIE MTapaMeTpsbl J1azepa.Kak Biuser Temneparypa Ha TeHepallMOHHbIE TapaMETPBl.

OT yero 3aBUCHUT €CTECTBEHHAs IIMPHUHA JIMHHH.

KaxoBa 0COOEHHOCTh CUCTEMBI OXJIAXK/IEHUS BOJIOKOHHBIX YCUJIUTENEH U J1a3epoB.

YeMm omnpegensieTcss MOJIOBasi CTPYKTYpa M3JIy4E€HUS B aKTHUBHOM JIa3€pPHOM 3Jie-
MEHTE.

Yro Takoe CUHXPOHM3ALMS MO,
B 4eMm O0COOEHHOCTH EDFA YCHIIUTEIS. [Ipun-
LU IeUCTBUSUMITYJIBCHOIO PEXHMa pabOoThI JIa3€pHOM CHCTEMBI.

[MpuHIMT MOAYSUNANA TOOPOTHOCTH ONTUYECKOTO U3JTyUYEHHUS.

B yeM 0COOEHHOCTH aKTUBHBI U TACCUBHBIX ONTHYECKUX JIEMEHTOB Jia3ep-
Hol cuctembl. Kak ocymiecTBisiercs: pesxuM padoThl (PeMTOCEKYHIHBIX JIa3€POB.

Uro takoe OperoBckas pemierka. [lepeuncinre TUIBI OPErOBCKUX pellie-
TOK W UX  O0COOEHHOCTU " PUHLUIBIMCIIOIB30BaHUS

@DOH/1 OLIEHOYHBIX CPEACTB ISl MPOBeJIeHHUsI MPOMEKYTOYHOM ATTeCTAlMU
COJIEPKUT KOHTPOJIbHbIE BONPOCHI U MPAKTHYECKHUE 32IaHUS BBIHOCUMbIE IS OlL1e-
HUBAHMSOKOHYATEIbHBIX Pe3yJ1bTATOB 00YUeHHU MO IMCHUIJINHE.

Pe3synbraThl IpOMEXYTOYHON aTTECTALMH (3a4€T U K3aMEH) BBICTABJIIOTCS UC-
X0/l U3 Pe3y/bTaTOB CAa4yu JabOpaTOPHBIX padOT, BBIOJIHEHHSI KOHTPOJIBHBIX padoT
CTYICHTOB, IIOCEUICHUS U PE3YyJIbTAaTOB y4acTHUs B AUCKYCCHAX HA 3aHATHUSIX, IPOBOJIA-
IIUXCSI B UHTEPAaKTUBHOM (opme.

2.1.1.  Bompocsl U npuMepsl TUIOBBIX MPAKTUYECKUX 3aJaHUM, BEBIHOCUMBbIE
Ha 3a4eT B /-M CEMECTpe IO JAUCUUIUIMHE «BOIOKOHHBIE JTa3epbl U YCUIUTEIN» IS
HanpasyieHuss noArotoBku: 11.03.02 MHpOKOMMYHUKAalIMOHHBIE TEXHOJIOTMU U CH-
CTeMBI CBs3H, Tpoduiib "ONTUYECKHE CUCTEMBI U CETH CBS3U" (IMIPOMEXKYTOUHAs aTTe-
CTalMsl MOXET ObITh BBICTABJICHA 10 PE3YyJIbTaTaM aKTUBHOCTH CTYJIEHTA IIPH BBINIOJIHE-
HHUHU U 3aIIUThI Ja0OPAaTOPHBIX pabOT C YUETOM MOCEIEHUs JIEKIUH)

1. [lepeuncinTe OCHOBHBIE MaTepUabl, IPUMEHSIONIUECS B KAUECTBE ONTHYE-
CKHUXYCUJIUTENEH.
2. OO0bsicauTe (HU3MUECKHE MPOIIECCHI, MPOTEKAIONINE B ONITUYECKOM MaTepu-

aJie HpPIBOSJIGﬁCTBHH Ha HCTO 3JICKTPOMArHuTHLIM IOJIEM
3. HepechnHTe KBAaHTOBBIC TICPEXOABI B OIITUYCCKOM MAaTCpHAJIC.



4, OOBsIcHUTE OCOOCHHOCTH KaXXI0I'0 KBAHTOBOI'O IICPCXOJa, OCYHICCTBIIAIO-
ICrocss BOINTHYCCKOM MATCPHAJIC.

S. B yem cyTh MHIYIIMPOBAaHHBIX IEPEXOI0B.

6. Yro coboit mpencTaBiseT «abcoltoTHO YepHoe Tenoy». KakoBsl ero ocodeH-
HOCTH MOCHOBHBIE XapaKTEPUCTHKHU.

7. Ilepeuncnure yCIIOBUS, KOTOpbIE HEOOXOJUMBI U1 MPO-
1ecca yCWJICHUSAIIEKTPOMAarHUTHOIO MOJIA.

8. UTto Takoe ONTUYECKU pE30HATOP.

9. OCHOBHBIE THUIIBI ONITUYECKUX PE30HATOPOB U X XAPAKTEPUCTUKH.

10. B ueM 0COOEHHOCTH PE30HATOPOB TUTAH-CATIPUPOBHIX JTA3EPOB.
11.  KaxoBbI 0COOEHHOCTH KOJIBIICBBIX PE30HATOPOB.

12.  IlepeuncnuTe OCHOBHBIC T€HEPALIMOHHBIE TAPAMETPHI JIa3epa.
13.  Kaxk BiusieT TeMiieparypa Ha reHepaliOHHbIEe TapaMeTphI.

14, Ot 4ero 3aBUCHUT €CTECTBEHHAs LIUPUHA JIMHUU.

15. KakoBa 0COOCHHOCTH CUCTEMBI OXJIQXKICHHS BOJIOKOHHBIX YCHIIUTENCH U Ja-
3epOB.

16. UYewm ompenensieTcss MOAOBas CTPYKTypa M3Iy4€HUS B aKTUBHOM JIa3epHOM
AJIEMEHTE.

17.  Yro Takoe CHHXpOHHU3AIHUSI MO/,

18. B uem ocobennoctu EDFA ycumurens.

19.  IlpuHIMND AeHCTBUS UMITYIBCHOTO PEeXUMa PabOTHI Ja3ePHOI CHCTEMBI.

20.  TlpuHiun Mogynsiiiuu JOOPOTHOCTH ONTHUYECKOTO M3ITYYCHHUS.

21. B 4em 0COOEHHOCTH aKTHBHBI U TTACCUBHBIX ONTUYECKHUX AJIEMEHTOB Jia3ep-
HOMCHUCTEMBI.

22.  Kak ocymiecTBisieTcs pexxuM paboTsl PeMTOCEKYHIHBIX JIa3€POB.

23.  Yto Takoe OperoBcKas pemeTka.

24.  Tlepeuncnure TUIBI OpPETOBCKUX PEIIETOK M WX OCOOEHHOCTH W TPUH-
LUTbl WA

IIpakTH4eckoe 3aganue Ne 1.
Kaxkoli MexaHu3M yIupeHUsl CIEKTPaIbHbIX JIMHUNA IPEe001alaeT B KyOUYECKUX
kpuctayax? B crexnax? UYro sABiseTCsl NPUYMHON HEOJHOPOAHOIO YIIMPEHUS CIIEK-
TPaJIbHBIX JIMHUM B IPUMECHOM KpHCTaILIE?

IIpakTuyeckoe 3aganue Ne 2
Brluucnure paBHOBECHYIO pa3HOCTh HACEJIEHHOCTEN B IBYXYPOBHEBOM CHCTEME
npu T= 300 K, oTHeceHHyI0 K 00IIIeMy YUCITY YaCTHII, CYUTAsT KPATHOCTU BBIPOKICHHUS
YPOBHEW OJMHAKOBBIMH, JJISI CIIydasi, KOT/Ia SHEPreTUYECKUAN 3a30p MEXIY HUMH CO-
crapiyisieT 0,1 3B. YkaxxuTe IIMHBI BOJH U 4aCTOThI COOTBETCTBYIOIIUE U3TYyUYCHHIO.

IIpakTnueckoe 3aganne Ne 3
UYeMy paBHA IIMPMHA BEPXHETO JIA3€PHOTO YpoBHs *F3/2 HOHOB HEOAMMA B
CTEKJIE, €CII HW)KHUH JIa3epHBI YPOBEHb JIe3aKTUBUpYETCsl cdlckopocThio 1/ 02=
O
oo
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pexony *Far My

O
= 1,06 mxm), umeet momymupuny A - 30 HM.

Kpurtepuu oneHuBaHuA pe3y1bTaTOB 00yUeHUs!

Kpurepuu onieHuBaHus 110 3a4eETy:

«3a4TEHO»: CTYACHT BJIAJICET TEOPETUYECKUMH 3HAHUSMU 10 JaHHOMY pa3jieily, 3HaeT BPEMEH-
HbI€ Y IPOCTPAHCTBEHHBIE CBOMCTBA B3aMMHON KOT€PEHTHOCTH B IIPOLIECCE PACIPOCTPAHEHUS
CUrHaja, peHoMeHOoJornyeckast MoJieb Jlazepa, MPaKTUYECKOE UCIOIb30BaHUE U TEOPETUIECKOE
OIMCAaHME CIIEKTPOCKOIUS KOTEPEHTHOI'O pacCesHUs CBETA, OIEpAaTOPHBbIC YPAaBHEHHUS DJIEKTPO-
MarHUTHOTO MOJIs, JOIYCKAaeT He3HAYUTEIbHbIE OIINOKH; CTYIEHT YMEET NPaBUJIbHO OOBSACHATh
KOHCTPYKLMOHHbIE NapaMeTpbl U (U3NYECKUE MPUHLUIBI PabOThl YCTPOMCTB, YUYUTHIBAOIINX
BPEMEHHBIE U ITPOCTPAHCTBEHHBIE CBOMCTBA KOI€PEHTHOCTHU B IIPOLECCE PACIIPOCTPAHECHHUS CUT-
HaJa, UJUTFOCTPUPYS €ro IpUMEpPaMH.

«HE 3aYTEHO»: MaTepuasl HE YCBOEH WJIM YCBOEH YAaCTUYHO, CTYJEHT 3aTPYAHSETCS MPUBECTU
IIPUMEPBI 10 BPEMEHHBIM U IPOCTPAHCTBEHHBIM CBOMCTBAaM KOT'€PEHTHOCTH B IIP OLIECCE PACIIPO-
CTpaHEHMsI CUTHaJa, JOBOJIBHO OFPaHUYEHHBIN 00BEM 3HAHUI POrpaMMHOI 0 MaTepuaia.

OrueHoYyHBIE CPENCTBA JUISI MHBAJIUAOB U JMIl C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 3]10pPO-
Bbs BBIOMPAIOTCS C yUYETOM UX MHIUBUAYAJIBHBIX ICHXO(PHU3MUECKUX 0COOEHHOCTEH.

— IIp1 HEOOXOAUMOCTH MHBAJIM/IaM U JIUI[AM C OrPaHUYEHHBIMHU BO3MOKH OCTSIMH 37]0POBbSI
MIPEOCTABIISAETCS TOMOIHUTEILHOE BpeMS JJIs IIOJITOTOBKU OTBETA HA 3K3aMEHE;

— MPU IPOBEACHUH IPOLEAYPHI OLIEHUBAHUS PE3yIbTaTOB O0YUEHHsI HHBAJIUAOB U JIMIIL C
OrpaHUYEHHBIMU BO3MO)KHOCTSIMH 370POBbsI IIPELyCMAaTPUBAETCS UCIOJIb30BAHNE TEXHUUECKUX
CPEACTB, HEOOXOIMUMBIX UM B CBSI3U C UX MHINUBUIyaJIbHBIMH OCOOEHHOCTSAMU;

— IIpU HEOOXOIUMOCTHU JJIsl 00 yUaAIOLUXCSI C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37J0POBbSI
Y MHBAJIUOB MpPOIEAYypa OIEHUBAHMS PE3yNbTaTOB OOYy4EHHUS MO AUCLUUILIMHE MOXET MpPOBO-
JUTHCS B HECKOJIBKO 3TaIlOB.

ITpouenypa oneHMBaHUs pe3yIbTaTOB 00yUEHHs HHBAIN/IOB U JIUI] C OTpaHUYEHHBIMH BO3-
MOKHOCTSIMU 37J0pOBbSI 110 JUCLUIIIMHE (MOJYJII0) IPEAYCMATPUBAET NIPEAOCTaBICHUE HHPOpMa-
UM B hopmax, aJanTHPOBAHHBIX K OTPAHUYECHUSM HX 340POBbS M BOCIPUATHS HHPOPMAITUH:

Jlis U1 ¢ HapyIIEHUsIMU 3pEHUS:

— B IIe4YaTHOH (hopMe YBEITUUYEHHBIM IIPUPTOM,

— B (hopme 37eKTPOHHOI0 JOKYMEHTA.

JUtst a1 ¢ HapyIeHUsAMH cllyXa:

— B mIeyaTHOH (opme,

— B popMe JIEKTPOHHOI' O JOKYMEHTA.

Jljis U1 ¢ HapyIIEHUsIMU OITOPHO-ABUTaTEIbHOIO anmnapara:

— B mIe4aTHoO (hopme,

— B (hopme 27eKTPOHHOT'O JOKYMEHTA.

JlaHHBIH TepedeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTa 00Yy-
YAFOIUXCS.

5. [lepeyeHb yueOHOM JUTEPaTyphbl, HH(POPMALMOHHBIX PECYPCOB U T€XHOJIOTHii

5.1. YueOHas auteparypa



1. Kapnos H.B. Jlekuuu mo kBantoBoit 3nekrponuke / H.B., Kapnos. — Mocksa : Hayka,
1988. — 322c.

2. Urnaro, A.H. OnTosnexktponnka 1 HaHO)OTOHHKA [ DIEKTPOHHBIHN pecypc] : yueb. mo-
cobue — Dnekrpon. gad. — CankTt-IlerepOypr : Jlanp, 2017. — 596 c.

— Pexwum noctyna: https://e.lanbook.com/book/95150

3. Kamutuesckuit H.W. Bonnosas ontuka. — CII06.: JIans, 2008.

4. Beiiko, B.I1. OnopHbIif KOHCIIEKT JEKIUM MO Kypcy « PU3UKO-TEXHUUECKHUE OCHOBBHI Jia-
3€pHBIX TeXHONoruit». Paznen: TexHonornueckue Jia3epsl U JIa3epHOE U3JIeUeHUE [ DIEKTPOHHBIM
pecype] : yueb. mocobue — DnektpoH. nan. — Canktllerepoypr : HUY UTMO, 2005. — 50 c.
— Pexxum nocryma: https://e.lanbook.com/reader/book/59505/#1 — 3aru. ¢ skpaHa.

1. Kynpuun, }O. H. CoBpemenHas onTrka U (OTOHHKA HaHO- U MUKpocucteM / Kynpunn
10. H. - M. : ®DUSMATIJINT, 2016. - 440 c. - https://e.lanbook.com/book/91158#book name.

2. bopucénok, C. B. KBantoBas craTtucTthuueckas MexaHuka : yueOHoe mocooue / C. B.
Bopucénok, A. C. KonapareeB. — Mocksa : DUSMATIJIUT, 2011. — 136 c. — ISBN 978-5-
9221-1277-2. — Tekct : anekTponusbii // Jlanb : amekTpoHHO-OMOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/2672 (nata odpamenus: 26.06.2023). — Pexxum poctyma: ajis aBTO-
pH3. IOJIB30BATENEH.

3. benunckwuii, A. B. KBanToBbie n3mepenus : yaebHoe mocobue / A. B. benunckuit. — 4-
e u3a. — Mocksa : Jlaboparopus 3nanuit, 2020. — 185 c. — ISBN 978-5-00101-691-5. — Tekcr

9MeKTpoHHBIH [/ JlaHb :  2JCKTPOHHO-OMOMMoTedyHass  cuctema. —  URL:
https://e.lanbook.com/book/135495 (narta obpaienus: 26.06.2023). — Pexxum mocTyna: 1uist aB-
TOPHU3. NIOJIL30BATENEM.

4. Knaynep x., OcHoBbl kBaHTOBOM ontuku, Knaynep [x., Cygapman .., M.: u3narens-
ctBO Mup,1970

5. Kono6os, M. U. KBantoBoe uzodpaxenue : moHorpadus / M. 1. Koio6oB ; mox penak-
nueit M. 1. KonoGoga ; mepeBox ¢ anrnuiickoro T. 0. ['omyGeBoii, A. C. Yupkuna. — Mockaa :
OU3SMATIINT, 2009. — 524 c. — TekcT : 3aekTpoHHbiid // JlaHb : 371eKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/48273 (nata obpamenus: 26.06.2023). — Pexum
JIOCTYTA: JUIsl aBTOPH3. MTOJIb30BaTeNEH.

6. Canex, baxaa E. A. Ontuka u ¢otonuka. I[lpuHuuns! u npuMeHeHus : [yue6Hoe moco-
oue:B271.].T.1,2/B. Canex, M. Teiix ; nep. ¢ auri. B. JI. JlepboBa. - Jlonronpyaasrii : MaTen-
nekT, 2012.

7. benokons, Anekcanap BragumupoBuy. MaTemaTHueckoe MoJeIMpoBaHue HeoOpaTu-
MbIX mpoueccoB noysipusaimu / A. B. benokons, A. C. Ckamuyx. - M. : DUSMATIJINT, 2010.

8. Imutpues, B. I'. [Ipuknagnas HenuneiHas ontuka / B. I'. JImutpues, JI. B. Tapacos.
— 2-e u3n., nepepad. u non. — Mocksa : DUSMATIINUT, 2004. — 512 c. — ISBN 5-9221-0453-
5. — Tekcr : snektponHbid // Jlawb : 31eKkTpoHHO-OMOJMOTEeYHass cuctema. — URL:
https://e.lanbook.com/book/2728 (nata obparnenus: 26.06.2023). — Pexum moctyma: ajst aBTO-
pH3. IOJIB30BATENEH.

9. OnTo3JIeKTPOHHBIE U KBAHTOBBIE MPHOOPHI B TEIIEKOMMYHHUKAIIMOHHBIX CHCTEMaXx !
npaktukyMm / B. B. lanyukuii, E. B. Ctporanosa, H. A. SIkoBeHko ; M-Bo 00pa3oBaHus U HayKu
Poc. ®enepanuu, Kybanckuii roc. yH-T. - KpacHomap : [KyOaHckuii rocynapcTBEeHHBINH YHHBED-
cutet], 2013.

5.2. Ilepuoanyeckas Jureparypa

Vkasviearomes neuamuvie nepuoouyeckue uzoanus u3z «llepeuns newamuvix nepuoouye-
CKUX uz0aHutl, XPAHAUUXCSL 8 gonoe Hayunou oubauomexu Kyol'V»
https://www.kubsu.ru/ru/node/15554, u/unu s1ekmponnvle nepuoouueckue u30anus, ¢ yKkasanuem



https://e.lanbook.com/book/91158#book_name
https://www.kubsu.ru/ru/node/15554

adpeca catima 31eKMpPOHHOU epcuu JHCYpHANA, u3 0a3 OAHHBIX, 0OCMYN K KOMOPbIM UMeem

Ky6r'y:

1. Basel nanaeix komnannu «Hct Beroy» http://dlib.eastview.com

2.

Dnexrponnas 6udmmoreka GREBENNIKON.RU https://grebennikon.ru/

3. ScienceDirect — Beaymias nndopmanronHas miardopma Elsevier
https://www.elsevier.com/

4. Hayunas snektponHas oubnmoreka (HOB) http://www.elibrary.ru/

5.3. UuTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe MpodecCHOHATbHBIE 0a3bl 1aH-
HBIX M1 HH()OPMALIMOHHBIE CIIPABOYHbIE CUCTEMBI
DJIeKTPOHHO-0MOanoTeuHble cuctembl (IBC):

1

2.
3.
4.
5.

ABC «IOPAUT» https://urait.ru/

PBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.hiblioclub.ru
9BC «BOOK.rux» https://www.book.ru

9BC «ZNANIUM.COM)» www.znanium.com

OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbubie 0a3bl JAHHBIX:

SARESIE SR

6.

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas snextponnas 6udimorexa (HOB) http://www.elibrary.ru/
[TosnmHOTEKCTOBBIE apXMUBBI BEAYLIMX 3allaJHbIX HAYYHBIX )KypHAJIOB Ha Poccuiickon

wiatdopme HayuHbIX xKypHasoB HOMKOH http://archive.neicon.ru

7.

HanmonanpHas anekTpoHHast OnbmmoTeka (HOCTyn K DJIEKTPOHHOW OMOIMOTEKe nuc-

ceprauuii Poccuiickoit rocynapcrsennon oubamnoreku (PI'B) https://rusneb.ru/

8.
9.

IIpesunentckas onoanoreka um. b.H. Enpuuna https://www.prlib.ru/
OnexktponHas kosutekius Okchopackoro Poccuiickoro @onna

https://ebookcentral.proguest.com/lib/kubanstate/home.action

10.
11.
12.

Springer Journals https://link.springer.com/
Nature Journals https://www.nature.com/siteindex/index.html
Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

13.
14.
15.
16.
17.
18.

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

zbMath https://zbmath.org/

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

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

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

Yuupepcuterckas uHpopmarmonnas cucrema POCCHUS http://uisrussia.msu.ru

HNupopManiuoHHbIE CIPABOYHbIE CHCTEMbI:

1.

KouncynbranT Ilmtoc - cripaBoyHasi mpaBoBasi cucteMa (JI0CTYI MO JOKaIbHOM ceTu ¢

KOMITBIOTEPOB OMOIMOTEKH )

Pecypcol cB0OGOAHOTO f0CTYyNA:

1.
2.
3.
4.

AMepHKaHCKas IaTeHTHas 0a3a JaHHbIX hitp://www.uspto.gov/patft/

ITomHbIe TeKCTHI KaHAACKKUX auccepTanuii http://www.nlc-bnc.ca/thesescanada/
KubepJlenunka (http://cyberleninka.ru/);

MUHHCTEPCTBO HAYKH U BBICIIEro oopazoBanus Poccuiickoit @emepanun

https://www.minobrnauki.gov.ru/;

5.

®enepanbubiii mopran "Poccuiickoe odpasosanue" http://www.edu.ru/;
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6. HMudopmaunonnas cucrema "EnnHoe okHO AOCTyma K 00pa3oBaTenbHBIM pecypcam”
http://window.edu.ru/;

7. Enmnas xonnekuus UG poBbIX 00pa3oBaTenbHBIX pecypcoB http://school-
collection.edu.ru/ .

8. ®demepanbHBIN IIEHTP HHPOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. Ilpoekt I'ocynapcTBeHHOr0 HHCTUTYTA pycckoro s3bika umeHu A.C. [Tymxkuna "O6-
pasoBanue Ha pycckom" https://pushkininstitute.ru/;

10. CmpaBouHo-uH(popMannoHHbIH opTan "Pycckmii s3p1k" http://gramota.ru/;

11. Cmyx0a TeMaTHYECKUX TOJIKOBBIX cioBapei http://www.glossary.ru/;

12. Cnosapu u suImkIonequu http://dic.academic.ru/;

13. OOpa3oBatenbHbIi opTan "Yueda" http://www.ucheba.com/;

14. 3axonomnpoekT "O06 oOpa3oBanuu B Poccuiickoii denepanun". Bornpockl n 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i otvety

Co0cTBeHHbIE YJIeKTPOHHBIE 00pa3oBaTe/ibHbIe M HH(POPMALIMOHHBIE PecypChl

KyoI'Y:

1. Cpena MOIyIpHOTO qTUHaMHUYECKOro o0ydenus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, y4€OHO-METOINYECKUX KOMIUIEKCOB, MyOIMKauil 1 KoHpe-
pennuii http://mschool.kubsu.ru/

3. bubmmoteka nHGOPMAIIMOHHBIX pecypcoB Kadeapsl HHPOpMaIMOHHBIX 00pa3oBa-
TenbHBIX TexHosoruii http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB gokymeHnToB Kyol'V _http://docspace.kubsu.ru/

5. DnekTpoHHbIE 00pa3oBaTeIbHbIE pecypchl Kadeapbl HHPOPMALIMOHHBIX CHUCTEM M TEX-
Honoruii B obpazoBanuu KyO6I'Y u HayuHo-meTomuueckoro xypHana "LLHKOJIBHBIE I'O/bI"
http://icdau.kubsu.ru/

6. MeToanueckue yka3aHus 1Jisi 00y4ao MM Xcsl 0 0CBOEHUIO TUCIUNINHBI (MO1YJIs1)

B ocBoeHMM AMCHUIIMHBI UHBAJIMIAMU U JIMIAMU C OTPAaHHYEHHBIMHU BO3MOKHOCTSIMU
3I0pOBBsl OOJbIIOE 3HAUEHHWE HMMEeT WHIAUBUAyaldbHas ydeOHas paboTa (KOHCYNbTAallUU) —
JONIOJTHUTEIIBHOE Pa3bsCHEHHE y4eOHOro MaTepraia.

WnauBuayanbHble KOHCYJIbTAllUM IO MPEAMETY SIBJSIFOTCS BaXKHBIM  (DaKTOPOM,
CIOCOOCTBYIOLIMM MHIAMBUAYATU3alMK O0Oy4EHUs U YCTAHOBJICHHUIO BOCIUTATEILHOIO KOHTAKTa
MeXAy INpenojaBaTeleM M OOydalolIMMCS HWHBAIMIAOM WIM JIMIOM C OIpaHMYEHHBIMU
BO3MOXKHOCTSIMHU 3710POBBSI.

7. MaTepHaJibHO-TEXHHYECKO€E O00ecneyeHne Mo JUCHUILInHE (MOTYJII0)

ITo Bcem Buaam y4eOHOMW AEATENbHOCTH B paMKaX JUCHUIUIMHBI HUCIOIB3YIOTCS ayAuTO-
puH, KaOUHETH! U JJaOOPaTOPUU, OCHAIIEHHbIE HEOOXOAUMBIM CIIELUAIU3UPOBAHHBIM U Jlabopa-
TOPHBIM 000pPYIOBAHUEM.

[Ipu 3amonHeHUn TaOIMIBI YYUTHIBATH BCE BUABI 3aHATHI, TPEIYCMOTPEHHBIE YIEOHBIM
IJIAHOM TI0 JaHHOW AMCLMILINHE: JISKIIUU, 3aHITUS CEMUHAPCKOT0 TUTIA (MIPAKTHUYECKUE 3aHATHS,
nabopaTopHbIe paboThI), @ TAKXKE KYPCOBOE MPOSKTUPOBAHNE, KOHCYJIbTAIlUU, TEKYIIIUH KOHTPOJIb
Y IIPOMEKYTOYHYIO aTTECTALHIO.

HaumenoBanue crienmyanbHBIX I10-
MEIIEHUN

OCHAIIEHHOCTh CITEIHMAIbHBIX I10-
MEIEHUN

IlepeueHp NULIEH3MOHHOTO TIPO-
TPaMMHOTO OOecIIeueHUs

VYueOHble ayIMTOPUU ISl IPOBEIE-
HUS 3aHITHH JIEKIIMOHHOIO THIIA

209C

MebGenb: yueOHas medenb
TexHUUECKUE CPeCTBA O0yUCHUS:
9KpaH, MPOEKTOP, KOMITBIOTEP

[IporpaMMHOe obecIieueHre B pam-
Kax HpOFpaMMI)I KOMIIaHUH
Microsoft “Enrollment for
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http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

Education Solutions” mjsi KOMIIBbIO-
TepoB U cepepoB KybaHckoro roc-
YIapCTBEHHOTO YHUBEPCHTETA U €TO
(unmanoB, AHTHBHpYCHAs 3amluTa
(u3nyecknx pabOYMX CTaHIUMH |
cepBepoB:  Kaspersky  Endpoint
Security ams 6uszneca — CtaHgapT-
HeIi Russian Edition.

Y4eOHbIe ayUTOPUH IS TIPOBEE-
HUSl 3aHSATUH CEMHHAPCKOTO THUIIA,
TPYNIIOBBIX W HWHAUBUIYAJIbHBIX
KOHCYJIbTalU, TEKYLET0 KOHTPOJIA
U IPOMEXYTOYHOH  aTrTecTaluu
209C

Mebenb: yueOHas MeOeIh
TexHUYECKHE CPEACTBA OOYUCHHS:
9KpaH, MPOEKTOP, KOMITBIOTEP
O0opymoBaHue:

[porpammHoOe obecrieueHue B pam-
Kax MPOTrPaMMBI KOMITAaHUH
Microsoft “Enrollment for
Education Solutions” st KOMIIBIO-
TepoB u cepBepoB KybaHckoro roc-
YIapCTBEHHOTO YHUBEPCUTETA U €T0
¢unmanoB, AHTHBHpYCHas 3alluTa
(m3myecknx padOYMX CTAHIUA |
cepBepoB:  Kaspersky  Endpoint
Security nst 6uzneca — Crangapt-
Helid Russian Edition.

YueOHble ayTUTOPHHU ISl IPOBEIe-
Hus 1abopatopHbIX padboT. Jlabopa-
topuss Nell19 C JlaGopatopust ¢o-
TOHHBIX M ONTOJIEKTPOHHBIX
ycrpoiict, Nel22C MarepuanoB u
KOMIOHEHTOB ()OTOHUKH

Meobenb: yaeOHas meOehb
TexHnuueckue cpeicTBa 00ydIeHHs:
9KpaH, MPOEKTOP, KOMIIIOTEP
OGopynoBaHHe: yCTaHOBKA VIS BBI-
palMBaHUS KPUCTAUIOB, Ja3epHl,
CIeKTpOrpadbl, NPHUEMHUKU H3ITY-
yenus, 3D npunTep, nasypHas cTaH-
ust, ocuuutorpadsl ¥ reHepaTopsl
CHTHAJIOB

IIporpamMmMHOe oOecrieucHrE B paM-
Kax POrpamMMBbI KOMIIaHUH
Microsoft “Enrollment for
Education Solutions” s KOMIIBbIO-
TepoB u cepBepoB KybaHckoro roc-
yIapCTBEHHOTO YHUBEPCHUTETA U €T0
(unnanos, AHTHBHPYCHAs 3all[UTa
(u3nyecknx paboOYMX CTaHIUH |
cepBepoB:  Kaspersky  Endpoint
Security ams 6uzneca — CtaHgapT-
ueI1it Russian Edition.

Jliist caMOoCTOSTeNbHOW PaboThl 00YUYAIOUIMXCS PEYCMOTPEHBI TOMEIIECHU S, YKOMIITICK-
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