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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-
3MYECKUE METOJIBI TI0 00JIaCTsAM NMPUMEHEHH» HanpaBiieHus Paaunodusuka.

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 ¢ KBAHTOBBIMH 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-
KaM# 00pa30BaTEIIbHBIX OTHOIICHHI.

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

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

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

Pe3ynbraTel 00y4YeHUs 110 AUCIUIUINHE

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

ITIK-1 Crioco6en KOPpPeKTHO 0CYIIECTBJIATH MOCTAHOBKY (pH3NUECKHX IKCIEPHMEHTOB B 00J1acTH (PH3NKHA 1
paauo(U3UKH, MOJTYy4aTh HAYYHbIC JaHHbIE U HCI0JIb30BATh HX B MPO(ecCHOHAILHOI e TeJbHOCTH
WIIK-1.1. IIpuMeHsieT COBpeMEHHbIE METO/IbI aHa- | 3HaeT BCe HEOOXOIMMBIE METOABI JJIsl MOWCKA M aHaIHu3a
JIM3a HayYHO-TEXHUUECKOH HH(pOpMaIUN Hay4YHO-TeXHHYEeCKOW MH(POpPMaIUU

YMeeT npaBUIBHO BBICTPOUTH KOHLEMIMIO Y JIOTUKY NpeJ-
CTaBJICHHUS PE3YJbTATOB aHAIHM3a HAyYHO-TEXHUYECKOH WH-
dhopmarum.

Brnaneer HeoOXOAMMBIMU HaBBIKAMH aHAJIN3a HAYYHO-TEXHU-
4eCKoi HH(pOpMaITHei.

WIIK-1.2. OcymectBiser ananu3 (u3nueckux | 3HaeT TpeOOBaHMUS K aHAIM3y (U3MYECKUX JaHHBIX, METOIbI
JAHHBIX, 0000I1aeT pe3yIbTaThl SKCIIEPUMEHTOB H | TPOBEIEHHS YKCIEPUMEHTAIBHBIX HCCIEIOBAHMI.
HCCIIEJ0BaHMH, (POPMYIIUPYET BHIBOABI YMeeT cocTaBIsITh OCHOBY /ISl (PU3NYECKOTO M MaTeMaTHye-
CKOT'O MOJICJTMPOBAHMS B 9AaCTH aHATH3A ITOIYICHHBIX SKCIIE-
PUMEHTAJIBHBIX PE3YIbTaTOB.

Brnaneer HaBBIKaMM TIPENICTABICHHS M BEPUPHUKALIIH PE3yITh-
TaTOB aHAJIM3a U AKCIIEPUMEHTAJIbHBIX UCCIIEOBAHUIM.




KOH 1 HAMMCHOBAHUC I/IH,HI/IKaTopa*

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

MOYUAMHU

IIK-2 Cnocoden MPOBOAUTH UCCIECA0OBAHUA U IKCIICPUMEHTHI B COOTBETCTBUU C YCTAHOBJICHHBIMHA MOJHO-

IAMBIX HCCIIEIOBAHHUI

UIIK-2.1. YMeeT cTaBuTh LEIHM U 3aJa49d MIPOBO-

3HaeT OCHOBHBIE METOJIbI AKCIIEPUMEHTAIbHBIX HCCIEI0Ba-
HUW apaMeTPOB U XaPAKTEPUCTHUK OTIENbHBIX 2JIEMEHTOB U
Y37I0B CIIOKHBIX KBAHTOBBIX (JIa3epHBIX) CHCTEM MW Tapa-
METPhI X CTAHJAPTHBIX PSKUMOB PAOOTHL.

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

CriocobeH Ha TpaKTHUKE HCIIOJIF30BaTh CBOW HABBIKH B 3a-
MMyCKE W TECTHPOBAHUHU PAaOOTHI KBAHTOBBIX YCTPOMCTB.

OKCIICPUMCHTOB

UIIK-2.2. CocraBiseT OTYETH (pa3feiioB OTYe-
TOB) M0 TEME WU MO PE3yJIbTaTaM MPOBEACHHBIX

3HaeT METOABI U CIOCOOBI IPEACTaBICHUS OTYETOB IIPOBE-
JICHHBIX HUCCJICIOBAaHUH.

VYmerer IIPaBHJIBHO NPEACTABIIATH PC3YJIbTAThI

Bna/:[eeT HaBbIKaMM IPEACTABIICHUSA OTUCTOB (paBZ[eJ'IOB OT4YEC-
TOB) 10 TEMC MCCIICAOBAHUA.

*Buo undexca uHOUKamopa coomeemcmeyem yueoHomy niamy.
PesynbpTarel 00y4eHUS 110 AUCIUILINHE JOCTUTAIOTCS B paMKaxX OCYIICCTBIICHUS BCEX BHU-
JIOB KOHTAKTHOM M CAaMOCTOSITEIIbHOW pa0OThl O0YYAIONIUXCSl B COOTBETCTBUU C YTBEPIKICHHBIM

y4€OHBIM IIJIAaHOM.

I/IHI[I/IKEITOPBI JOCTHIXKCHUA KOMHGTCHHI/II‘/‘I CUUTAKOTCA C(l)OpMI/IpOBaHHBIMI/I IIpu 1OCTHUKEC-
HUH COOTBCTCTBYIOIIUX UM PE3YJILTATOB O6y‘-I€HI/I$I.

2. CTpyKTYypa M coiep:KaHue M CHHIJIMHbI

2.1 PacnipenesieHne TPYA0EMKOCTH AUCHMIIMHBI IO BUAaM padoT

OOmiast Tpy10EMKOCTh JTUCIMILIMHBI COCTaBisseT 3 3adetHble eanHuIipl (108 yacos), ux
acrpeielieHue 10 BUjiaM paboT MpescTaBlIeHo B Ta0iuIe

Buns padot Bcero ®Dopma o0yueHHs
4acoB OYHO-3304- | 3a04Has
OYHas Has
8 X X X
ceMecTp ceMecTp ceMecTp Kypc
(gacsl) (gacsl) (gacel) (gachl)

KonTakTHasi padoTa, B TOM 4Hcje: 54,2

AynuTOpHbIe 3aHATHSA (BCero): 48

3aHATHS JISKIIMOHHOTO THIIa 22

n1a00paToOpHbIE 3aHATHUS 22

MPaKTHYECKUE 3aHATHS

CEeMHUHAPCKHE 3aHSTHS

HNHasi kKoHTaKTHas padoTa:

KonTtpomns camocTosTensHOM paboTh 6

(KCP)

[IpomexxyTounas arrecrarus (MKP) 0,2

CamocrosiTeibHasi pad0oTa, B TOM

qucie:

Kypcosast paborta/mpoext (KP/KIT) (mox-

TOTOBKa)

KonrponbHas paborta

Pacuérno-rpaduueckas padora (PT'P)

(monroroBka)

Pedepar/acce (moaroroska)

CamocTosTeNnbHOEe U3yUeHHE pa3/IeNoB, ca-

MOIIOJrOTOBKA (MTpOpaboTKa M MOBTOPEHUE 57,8
JICKIIMOHHOTO _MaTepHaja W Marepuaja




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

qac. 108 108
B TOM YHCJIe KOH- 54,2 54,2
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

KomnaecTBo yacoB
Breaynu-
No Hammenosanune pa3nenos (Tem) AyauTopuas TOpIi/:H
Bcero pabora
pabota
JI 113 JIP CPC
1 BBez[ezme B mipeaMeT. OCHOBHBIE IPUHIIAITEI KBAHTOBBIX 6 2 5.4
YCTPOMCTB.
5 B3aHM0)IVeI‘/’ICTBHfi 3JIEKTPOMArHUTHOIO II0JIA C ONITHYECKU 13 ) 4 5.4
AKTUBHOU CpeJIoi.
3. DHepreTuieckas CTpyKTypa ONTHIECKHUX IIEHTPOB B KPH- 10 2 4 5.4
CTAJJIMYECKUX M CTEKJISIHHBIX MaTpuIax.

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

YCHJICHUS] CUTHAJIOB
CtpyKTypHas cxeMa KBaHTOBOTO TeHepaTopa. [Ipun-
6. UM PabOTHI ¥ IPUMEPBI OCYILECTBICHHS ONI0XKHU- 11 2 2 5,4
TEIHHON 00paTHOM CBS3M B KBAHTOBBIX YCTPOMCTBAxX
7. 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 U3ITYUYSHHS, YCIOBHS pea- 12 4 4 54
' JU3alMK HeJTMHEHHBIX 2P deKToB '
10. Pacnipoctpanenue azepHOro u3ny4eHus B armocdepe, 7 2 5.4
BOJI€, KOCMOCE M ONITHYECKOM BOJIOKHE
11 [IpuMmeHeHne KBaHTOBBIX yCTpOf/iCTB; CoBpeMEHHBIE TEH- 48 | 2 3.8
JICHIIMH Pa3BUTHSI KBAHTOBBIX YCTPOHCTB.
UTOI'O no pazdenam OuCyuniumol 101,8| 22 22 57,8
Konrpons camocrostensHoit pabots! (KCP) 6
IMpomesxyrounas arrecrarms (MKP) 0,2
IToaroroBka K TEKyHieMy KOHTPOJIIIO
O6mas Tpy10eMKOCTh MO JMCLUILIMHE 108

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

tusi, CPC — camocrositensHast paboTa CTyaeHTa
KypcoBoii npoekT: e npedycmompen
®opmMa npoBeieHUs ATTECTAUUM 110 AUCUMILIMHE: 3auem

2.3 Conep:xaHue pa3iesioB (TeM) THCHUNTHHBI

2.3.1 3ausaTHA JEeKIIMOHHOI0 THIIA




HaumenoBanwue pazaeia

®dopma TeKyIero

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

(na npumepe ycunurenst EDFA) u nazepa (J1asep Ha ocHOBe
YAG:Er; YAG:YDb; YAG:YDb,Er u Bonokonusie naszepsr). Jla-
3ep KaK yCHWJIUTEINb C MOJIOXKUTEIBHOW 00paTHOM CBsi3bi0. Poib
CIIOHTAHHOTO M3JY9YEHHUS B PA3BUTHH I'CHEPALINH.
Pa3HOBHIHOCTH ONTHYECKUX pe3oHaTopoB. ['eomerpuue-
CKHE XapaKTEPUCTHKHU. PE30HAaTOP KaKk ONTUYECKUI BOJHOBOL.
ITotepu 1 HOOPOTHOCTH pPE30HATOPA, PE3OHAHCHBIE CBOMCTBA.
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 AecTBuUs na3epoB. OTIHMUUTENbHBIE CBOWCTBA Ja3epHOI0O
H3Iy4YEeHUS: MOHOXPOMATHYHOCTh, KOTEPEHTHOCTD, HAITPABIIEH-
HOCTb, HHTEHCHBHOCTS,
MOJISIpU3anysl. DHEPreTHYECKHE YPOBHH aTOMOB, HOHOB M MO-
nexyn. OnTHdYecKne 1 HEONTHYECKHE MTepexoabl. BeposTHocTH
1 CKOPOCTH ONTUYECKHX MEPEX0J0B. MOIIHOCTE 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. |Bzaumooeiicmgue 21ek- |3aKOHBI pPacCIpPOCTPAHEHHS AJIEKTPOMATHUTHOTO IIOJIS B OIITH- JIP
MPOMAZHUMHO20 NOJs ¢ |4€CKU aKTUBHOM cpene. [Tomspuzanus.

OnMUYECKU aKmueHoU
cpedoti

3. |Onepeemuueckas cmpyx- |OnTHYECKHE NEHTPHI Pa3IMYHON MPUPOJBL: MEPEXOIHBIE 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 OPMHUPOBAHUS SHEPIETUUECKON 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- |YCIOBHS YyCHWICHHS 3JIE€KTPOMArHUTHOTO IIOJI 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" YaCcTOT, KOHKYPCHIUS U JeOPMALIUsT MOJ.
7. Pexwm cBoOOmHOM TeHepaun. PexxuM Moysmwn 1oOpOTHO- JIP
Pesicumbl pabomul Kéan-
CTU pe3oHaropa. Pexxum CHHXpOHM3AUMU MOJ. MHOromonuo-
MOBLIX 2eHePaAmMopos . . .
BBIH, OIHOMOJIOBBII M OJJTHOYACTOTHBII PEKHM.
8. TBepnorensHble nazepsl. O6mue ocobeHHocTH. CHCTEMBI OII- 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. |lIlpeobpaszosamenu on- |YcIOBUSA MOyYeHISI CyMMapHOW M Pa3HOCTHOI 9acTOTHI TeHe- JIP
MUYecKo2o usyyeHus, |paTopa 3aafoliX CUTHAIOB U Pa3IMYHBIX YaCTOTHBIX JHa-
yenosus peanuzayuu He- |Ma30HOB AIEKTPOMArHUTHBIX MOJICH.
JIuHelHbIX 9¢hpexmos
10. OcnabneHue 1a3epHOTo U3IydeHus B atMochepe. BrusHue 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 HCCICIOBAHMIX OKPYKAFOIICH 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 CEMUHAPCKOI0 TUMNA (J1a00paTOpPHbIe PadOTHI) - HE MPETYCMOTPEHBI

2.3.3 JIaGopaTopHbIe 3aHATHS

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

1. 2 B3anMozeiicTBIE 37IEKTPOMArHUTHOTO TIOJIS C OTITHYC- oT4eT Mo Jjrabopa-
CKU aKTUBHOU cpefoii. MccnenoBanue CrieKTpoB MOTJIo- | TOPHOU paboTte
HICHHSL.

2 3 UccnenoBanre CHeKTpOB TOTIIOMEHHUS W U3NMyYeHHs | OTYET mo Jiabopa-
KPUCTAIUTMYECKUX COCTUHEHHUN C 3JIEMEHTAMH TPYIIIBI | TOPHBIM paboTam
naHTaHOUAOB (peako3eMenbHbie Metamasl: Nd, Er, Yb)

W iepexoiHbIX MeTaiuioB: Cr.

3. ) [ony4yeHne CHEKTPOB YCHJICHHUSI B JIA3ePHBIX KPUCTal- | OTYET 1o 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 u moiaynpoBoaHHKOBOTO ja3ep-

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 [Monyuenne Bropoi rapmonnku YAG:Nd nazepa npu | ortu€r mo Jsabopa-
MIOMOIIY HEJTMHEHHO-ONTHYECKOT0 NMpeodpa3oBaTess Ha | TOPHBIMpaboTam
ocrose LiNbO3

[IpoBenenue 3aHATHI 1TaOOPATOPHOIO MPAKTHUKYMA MIPEIyCMOTPEHO B 1a00paTOpHUsIX

«Onrrueckoro marepuanoBeaeHus»» (ayauropus 119c¢), Jlabopatopus poronuku (aym.
122C), «JIaboparopus pocta kpuctayio» (aya. 131C). B kauecTBe 1abopaTopHoro o6opyaoBa-
HUS HUCTIONIB3YIOTCA pa3indHble TBepaoTenbHble da3eprl: YAG:Nd, YLF:Nd; Ti-candupoBssrii ia-
3ep; MOJYIPOBOJIHUKOBBIC JIa3€phl € JJIMHOW BOJHBI reHepannu 980 HM. B kauecTBe cniekTpalib-
HOTO 000pyJIoBaHUs UCTOIb3yeTcss MoHoxpomaTtop M/IP 204 (JIOMO-®otonuka). B kauectse
MIPUEMHUKOB HM3JIYYEHHUs HCIIONB3YIOTCS JIaBUHHBIA (hoToamoy (padounii muanazon 1000-1700
HM); (hotoconpotusienus PbS, PbSe; I13C-marpuna (ciekrpansubiii auana3on 450-1000 am).

[IpoBenenue MoaenupoBaHus (PU3NYECKUX MPOIECCOB M pacueT reHepallMOHHBIX Mapa-
METPOB HCCIIEYEMBIX 00Pa3I0B MTPOU3BOAUTCS HA MEPCOHATBLHBIX DBM, OCHAIIIEHHBIX COOTBET-
CTBYIOIIMM JIUIICH3UNOHHBIM 000pYy1I0BaHUEM

3amura abopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuetno-rpaduueckoro 3ananus (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 llpumepHasi TeMATHKA KYPCOBBIX padoT (IPOEKTOB)

CoryacHO y4eOHOMY IUIaHy, KypcoBble paOOThI (IIPOEKTHI) 1O JaHHOW JUCLUILIMHE HE
PEIyCMOTPEHBI

2.4 IlepedyeHb y4eOHO-METOANYECKOr0 O0ecneYeHHsl I CAMOCTOATEILHOI PadoThI
o0yuarommuxcs 1o JUCHUILIMHE (MOAYJII0)

[lepeyeHp yueOHO-METOAMIECKOTO OOSCTICYCHHUS TUCITUITLIHHEI ITO BBITIOTHE-
Ne Bun CPC HUIO CAaMOCTOSITEIbHOM paboThI

1 | Ipopabotka yueonoro [Kapnos H.B. Jlekuuu mo kBanToBoii snexkrponuke / H.B., Kap-
(Teopernueckoro) mate- |10B. — Mocksa : Hayka, 1988. — 322c.

puana AnanbeB 10.A. Ontuveckue pe3oHATOPHI U Jla3epHbIC My4yKHd /
10.A., AnanneB. — MockBa : Hayka, ['1aBHas penakuust Gpu3uko-
MaTemaTudeckon smreparypsl, 1990. — 264 c.
beikoB B.I1., Cumnues O.0. Jlasepubie pezonaropst / B.I1., Bei-
KoB. — M.: ®DUSMATIJINT, 2004. — 320 c.
Bopucénok, C. B. KBanToBas crarucTuueckas MexaHuka : yueo-
noe nocobue / C. B. bopucénok, A. C. KonaparbeB. — Mockea :
OU3MATIINT, 2011. — 136 c. — ISBN 978-5-9221-1277-2. —
Tekcr : anekrponHslii // JIaHb : 3IEKTPOHHO-OMOIHOTEYHAST CH-
crema. — URL.: https://e.lanbook.com/book/2672 (nara oGpariie-
uust: 26.06.2023). — PexxuM q0CTyMa: 15 aBTOPHU3. MOJIB30BaTe-

JIen.
benuuckwuii, A. B. KBanToBBIC H3MepeHus : yueOHoe mocobue / A.
B. benunckuii. — 4-e uzn. — Mocksa : JlaGopaTopus 3HaHUi,

2020. — 185 c. — ISBN 978-5-00101-691-5. — TexkcrT : armek-
TpoHHbIH // Jlansk : 3nekTpoHHO-0MOMMoTedHas cuctema. — URL:
https://e.lanbook.com/book/135495 (mata obpareHus:
26.06.2023). — Pexxum moctymna: Jyist aBTOPH3. MOJIb30BATEICH.

Kono6os, M. 1. KBantoBoe u3obpaxenue : MmoHorpadus / M. U.
Kono6os ; mox penakuueit M. 1. Konobosa ; mepeBoJ ¢ aHTIIHi-




ckoro T. }O. IN'omy6eBoii, A. C. Unpkuna. — Mocksa : PU3MA-
TJINT, 2009. — 524 ¢. — TekcT : anekTpoHHbIi // Jlanb : 351ek-
TPOHHO-OMOJIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/48273 (mata obpalieHus:
26.06.2023). — Pexxum goctymna: i aBTOPH3. MOJIb30BATEICH.
Knaynep [Ix., OcHoBbI kBaHTOBOM onTuku, Kimaynep k., Cynap-
mad J.., M.: uznarensctBo Mup, 1970

[ToaroToBka K BBIMOJIHE-
HUIO 1a00PaTOPHBIX pa-
oot

Kapmos H.B. Jlekuuu mo kBantoBoi snekrponuke / H.B., Kap-
noB. — Mocksa : Hayka, 1988. — 322c.

AmnanpeB H0.A. OnTruecKkue pe30oHATOPHI M Ja3epHbIe My4KH /
10.A., AnanneB. — Mocksa : Hayka, ['1aBHas penakuust Gpu3uko-
MareMatuueckoi aurepatypsl, 1990. — 264 c.

beikoB B.I1., CunnueB O.0. Jlazepusie pezonatopsl / B.I1., bei-
KoB. — M.: ®DUSMATIJIUT, 2004. — 320 c.

benoxons, Anexcanap BiragumupoBud. Marematnueckoe Mojie-
JMPOBaHKe HEOOPATHUMBIX IpolieccoB mossipusain / A. B. bero-
KoHb, A. C. Ckanmmyx. - M. : DUSMATIIUT, 2010.
OnTOAJeKTPOHHBIE U KBAHTOBBIE TPUOOPHI B TEIIEKOMMYHHKAITU-
OHHBIX cucTeMax : npaktukym / B. B. Tanyukuii, E. B. Ctpora-
HoBa, H. A. fIkoBeHko ; M-Bo o6pa3oBanus u Hayku Poc. dene-
paumu, KyGanckwuii roc. yH-T. - KpacHonap : [Kybanckuii rocy-
JTapcTBeHHBIN yHUBepeutet], 2013.

IlepeyeHb yueOHO-MeTOAMYECKOT0 O0ecneYeHHsl AUCHUUIJIMHBI 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. gaH. — Mocksa :TYCVYP, 2012. — 98 c. — Pe-
®uM goctyna: https://e.lanbook.com/book/5429. — 3armn. ¢ skpana.
Hlannapos, C.M. ®u3uyeckne 0CHOBbI KBAHTOBOM

3J1eKTPOHMKH M (POTOHMKH [DIEeKTPOHHBIN pecypc] : yued. mocobue —
OnektpoH. naH. — Mocksa : TYCVYP, 2012. — 47c. — Pexxum gocryma:
https://e.lanbook.com/book/10867. — 3aru. ¢ 3kpaHa.

Co cpenoil.

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

Mocksa : Hayka, 1988. — 322c.

Ilangapos, C.M. BBeeHue B KBAHTOBYIO M ONITHYECKYIO YJIEKTPOHUKY
[DnextporHbIi pecypc] : yueb. mocobue / C.M.Ilanmapos, A.U. bariku-
poB. — DnekTpoH. naH. — Mocksa : TYCVYP, 2012. — 98 c. — Pexum
nocryma: https://e.lanbook.com/book/5429. — 3ari. ¢ skpana.

Tanpapos, C.M. Pduznueckue OCHOBBI KBaHTOBOM

3JeKTPOHUKH U (OTOHMKHU [DIEKTPOHHBIN pecypce] : yued.mocobrne —
OnektpoH. nan. — Mocksa : TYCYP, 2012. — 47 c.
— Pexum nmocryma: https://e.lanbook.com/book/10867. — 3aru.c akpana.
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3. |CrpyKTypHas cXeMaoITH-
YECKOTO YCHIUTEIS U J1a-
3epa.

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

[lannapos, C.M. BeeneHne B KBAHTOBYI0 H ONITHYECKYIO 3J1eKTPOHUKY
[Onextponnblii pecypc] : yueb. mocobue / C.M.llannapos, A.U. bariku-
poB. — DmekTpoH. 1aH. — Mocksa : TYCVYP, 2012. — 98 ¢. — Pexxum
nocryma: https://e.lanbook.com/book/5429. — 3ari. ¢ skpana.

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

— Pexum mocrtyma: https://e.lanbook.com/book/10867. — 3aru.

C KpaHa.

4. |Ourndeckne pe30HATOPEL.

3emckuii, B.J1. ®u3nka u TeXHUKA UMIYJIBCHBIX JIa3€POB HA KPAaCHTEISAX
[DmekTponnbIii pecypc] : Monorpadus / B.U. 3emcknit, }0.JI. KonecHukos,
N.K. MemkoBckuil. — Onexrpon.gan. — Cankt-Iletepoypr : HUY UTMO,
2005. — 176 c. — Pexnm 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 GuU3NKO-MaTeMaTHIECKOH INTEPATYPBI,
1990. — 264 c.

Boikos B.I1., Cummnues O.0. Jlazepusie pesonaropst / B.I1., Beikos. — M.: ®U3-
MATJIMT, 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-Ilerep6ypr : HUY UTMO,
2005. — 176 ¢. — Pexxum goctyma:_https://e.lanbook.com/book/43763. —
3ari. ¢ sKkpaHa.

AmnanpeB H0.A. OnTiaeckue pe3oHATOPH! 1 j1a3epHble myukn / FO.A., AHa-
HbeB. — Mocksa : Hayka, ['1aBHast penakuust pru3nko-mMaTeMaTniecKou JinTe-
patypsl, 1990. — 264 c.

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

6. |Tumsl mazepos.

Tonmy6enko, H0.B. Bo/iokoHHBIE TEXHOJIOTHYECKHE Ja3ePhl [ DIEeKTPOHHBIH
pecypc] : yue6. mocobue / HO.B. T'ony6enko, A.B.boraanos, H0.B. BaHoB. —
OnektpoH. naH. — Mocksa : MI'TYum. H.D. Baymana, 2010. — 50 c¢. —
Pexxum nocryna:

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

7. |Tumsl mazepos.

3emckuil, B.. ®u3dnka U TeXHUKa UMITYJIbCHBIX JIA3ePOB HA KPACUTEIAX
[Onextponnsiit pecypc] @ monorpadus / B.U. 3emckuii, F0.JI. Konecuukos,
N.K. MemrkoBckuil. — Dnexrpon.gan. — Cankr-Iletepoypr : HUY UTMO,
2005. — 176 ¢. — Pexxum nocryna: https://e.lanbook.com/book/43763. —
3arn. ¢ ’KpaHa.

Y4eOHO-METOANYECKHUE MaTepuajbl I CAaMOCTOATEIBHONW pabOThl OOYYaIOIMIUXCS W3
YHCIIa MHBAIK/IOB U JIUI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSMHU 310poBbs (OB3) mpenocrasnsorcs
B (hopMax, aJanTUPOBaHHBIX K OTPAHMYCHUSM UX 37I0POBbS U BOCHIPUSATHS HH()OPMAITIH:

Jist T ¢ HapyIIEHUSIMH 3pEHHSL:

— 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 niL ¢ HapyIIEeHUsIMU OIIOPHO-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:
JIEKLMH, IPAaKTUYECKNE 3aHATHUS, JOMALIHUE 3a1aHNs, TECTUPOBAHUE, 3alllUTa J1a00paTOPHBIX pa-
00T, KOHCYJIbTAIlUU C MPEMNo/iaBaTeIeM, CaMOCTOSITeNIbHAs padoTa CTYyI€HTOB (M3yUeHHUE TEOPETU-
YEeCKOT0 MaTepHaa, MOJAroTOBKa K MPAKTUYECKUMU 3aHATHM, ITOJATOTOBKA K JIAOOPATOPHBIM 3a-
HSTHUSIM, BBIIOJIHEHNE JOMAIIHUX 3aJJaHHi, TOATOTOBKA 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 PEKOMEHYETCs UCIIOJIb30BATh JINTEPATYPY U MPOCMOTP BUAEO 10 TEMAaM B CETU
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
- QHATM3UPYIOT NPEIOKEHHBIE B YUeOHHKE MPUMEPHI pelleHus 3a1a4. Ha npakTnyeckux 3aHsi-
TUSAX ydeOHas rpymma ASTUTCS Ha MOATPYIILI 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 nmpoBeneHuu 1a6OpaTOpHBIX paboT MOArpyMIa pa3ouBaeTcs Ha KOMaHAbI 1Mo 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 BBIMOJHAIOT HEMPABUIIBHO, 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. OueHouHble cpeACTBA JIsl TEKYIIEro KOHTPOJISA YCIeBAEMOCTH U MPOMEKYTOY-
HOW aTTecTanmuu



OrneHoYHBIC CpECTBA MPEAHA3ZHAYCHBI JJIsl KOHTPOJIS M OIICHKU 00pa30BaTeIbHBIX JOCTH-
JKEHUW 00ydaroIuXxcs, OCBOMBIIUX IMporpammy yueOHo# mucturinasl «b1.B.J1B.03.01.03 «Bo-
JIOKOHHBIE JIa3€Phbl U YCUITUTEITI.
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 1 HanmMeHoBaHUE UH- HauMmeHoBaHME OLIEHOYHOI'O CPECTBA
Ne PesynbraTel 00yueHus
JMKaTopa . IIpomexxyTouHas
/11 (B cooTBeTcTBUH C 1I. 1.4) Texymmii KOHTPOJIb
(B cooTBeTcTBHH C 1I. 1.4) aTTeCTaINS
UIIK-1.1. [Tpumensiet co- | 3Haer Bce HeoOxomumble | Otyer mo maGopatopHeIM pa- | Bompoc Ha sk3a-
1 BpPEMCHHBIE METOIBI aHa- | METOJBI JJIsI ToWcKa u aHa- | 6otam Nel-6 mo pa3zgenam 2-3, | MeHe
MM3a  HAYYHO-TEXHHYe- | JIN3a HayYHO-TeXHHYecKon | 5-9 1-3
CKoif nHpOpMaHn nHbOpMaIUU
YMeet npaBuibHO BEICTpO- | OTdeT mo nabopaTopHBIM pa- | Bompoc Ha 3x3a-
UTHh KOHIETIHUIO U JIOTUKY | Ootam Nel-6 mo pasmenam 2-3, | MeHe
2 MpeJCTaBiICHUs pe3ynbra- | 5-9 4-7
TOB aHaJIW3a HAay4HO-TEX-
HUYCCKOW HH(pOpPMAIIUH.
Bnaneer neoOxoauMbiMu | OTueT mo JabopaTopHbIM pa- | Bompoc Ha 3k3a-
3 HaBBbIKAMU aHamu3a | 6otam Nel-6 mo pasgenam 2-3, | MeHe
Hay4HO-TEXHUYECKOH WH- | 5-9 5-8
dbopmanmei.
UIIK- 1.2 OcymectBisier | 3HaeT TpeboBaHus K aHa- | Otyer mo maGopatopHeM pa- | Bompoc Ha sK3a-
aHamu3 (U3NYECKHUX NaH- | M3y (PU3MYECKUX JaHHBIX, | Ootam Nel-6 mo pasmenam 2-3, | MeHe
4 HBIX, 0000IIaeT pe3ylb- | METOABI TPOBENCHHS SKC- | 5-9 8-11
TaThl OSKCICPUMEHTOB U | NMEPUMEHTAIBHBIX HCCIe-
HCCIICIOBAaHUN, POPMYIH- | JOBaHHH.
pPYyeT BBIBOJIBI YmMeer coctaBisTh OCHOBY | OTueT rmo nmabopaTopHbIM pa- | Bompoc Ha 3k3a-
Uit pu3udeckoro U Mate- | 6otam Nel-6 mo pasmenam 2-3, | MeHe
5 MaTHYECKOro Mozeauposa- | 5-9 10-12
HUS B YaCTH aHAJIU3a MOJTy-
YEHHBIX OSKCICPUMCHTANb-
HBIX PE3yJIbTATOB.
Bnageer HaBpikamu mpen- | OTder mo 1ab0paToOpHBIM pa- Bomnpoc Ha 3x3a-
cTaBieHus U Bepudukauuu | 6otam Nel-6 mo paznenam 2-3, | MeHe
6 pe3yapTaToB  aHanmmza u | 5-9 14-17
SKCIIEPUMCHTANBHBIX — HC-
CJIEIOBAHUM.
UIIK-2.1. YMeeT cTaBuTh | 3HaeT OCHOBHBIE MeToAbl | OT4er mo J1abopaTopHBIM pa- Bormpoc Ha 3k3a-
LA W 33Ja4d MPOBOAM- | IKCIIEPHUMEHTANBHBIX Hc- | Ootam Nel-6 mo pasmenam 2-3, | mene 12-18
MBIX HCCIIEeJOBaHUI ClIeJIOBaHU mapameTpoB u | 5-9
XapaKTEPUCTHK OTACITHHBIX
7 3JIEMEHTOB U Y3JIOB CJIOX-
HbIX KBAaHTOBBIX (J1azep-
HBIX) CHCTEM U IapamMeTphl
HX CTAHIAPTHBIX PEKHUMOB
paboThI.
YMeer Ha mpakTuke mpu- | OTder mo JabopaTopHBIM pa- Bomnpoc Ha 3x3a-
MEHSTh METOIUKH MO 3Kc- | 6oTam Nel-6 mo pasgenam 2-3, | mMeHe
8 NepUMEHTAIBHBIM ~ Hcclie- | 5-9 13-15
JIOBaHUSM Y3JI0B M OJIOKOB
KBaHTOBBIX IIPHOOPOB.
CriocobeH Ha mpakTuke uc- | Otyer mo taboparopHsiM pa- | Bompoc Ha sk3a-
MOJIb30BaTh CBOM HABBIKU B | OoTam Nel-6 mo paznenam 2-3, | MeHe
9 3allyCKe WM TECTUpOBaHUM | 5-9 15-19
padoThI KBaHTOBBIX
YCTPOUCTB.




UIIK-2.2. CocraBnsier o1- | 3HaeT MeToAbl U crocoObl | PI'3, P, Otuers! no BeimonHe- | Bompoc Ha sk3a-
10 | HeTHl (pa3zmenoB OTYETOB) | MPECTABJICHHS  OTYETOB | HUIO JaOOPATOPHBIX paboT MEHe
10 TeME WJIM MO pe3yibTa- | IPOBEJCHHBIX MCCIE0Ba- 19-22
TaM INPOBEACHHBIX JKCIe- | HUil.
PYUMEHTOB PI'3, P, Otuets! no BeimioNiHe- | Bompoc Ha sk3a-
YMeTeT mpaBUIBHO Npea-
11 HHIO JTa0OPaTOPHBIX PaboOT MeEHe
CTaBIIATh PE3YyJIbTATHI
23-24
Brnaneer naebikamu mpen- | PI'3, P, Otders! no BeimonHe- | Bompoc Ha sk3a-
12 CTaBIICHHS OTYETOB (pa3zae- | HHUIO Ja0OpaTOpHBEIX paboT MeHe
JIOB OTYETOB) TIO0 TEME HC- 5-19
CJICIOBAHMISL.

Tunopble KOHTPOJIbHbIE 32JaHUSI MM HHbIE MaTepPUAJIbl, HeO0X0IMMBbIe IJIS1 OLIEeHKH 3HA-
HHUH, YMeHUIi, HABLIKOB H (MJIH) ONBITA JeSITeIbHOCTH, XaPAKTEPU3YIOIINX 3TanbI popmu-
POBaHUs KOMIIETEHIIUII B MpoLecce 0CBOEHUs1 00pa30BaTeIbHOI MPOrpaMMbl

IIpumepbl BAPHAHTOB KOHTPOJIbHBIX padoT

Cucrema OLEHOK BBIMOJTHEHUS KOHTPOJIBHOT'O TECTUPOBAHMUS:
— «OTJIMYHO» — KOJIMYCCTBO MPAaBHUJIbHO PCUICHHLBIX 3a1aY - 3,
— «XOPOLIO» — KOJIMYECTBO MPABUIHHO PEIICHHBIX 33/1a4 - 2;
— «yJIOBJIETBOPHUTEIHHOY» — KOJIMYECTBO MPABUIBHO PEIICHHBIX 3a/1a4 - 1 Hinke mpuBoauTcs npu-
MCP HCKOTOPLBIX 3aﬂaHHﬁ KOHTPOJBHOI'O TECCTUPOBAHMA.
Bapuant Ne 1

Ne 1.

[lycts nBa BO30YXJECHHBIX YpPOBHS HAaXOAATCS B TEPMOJAMHAMUYECKOM PaBHOBECHH.
Halinure OTHOCUTEIBHYIO HACEIIECHHOCTh BEPXHETO YPOBHS 110 CPAaBHEHUIO C HUYKHUM, €CIIA DHEP-
TEeTHUYECKU 3a30p MEXYy YPOBHSIMHU COOTBETCTBYET YaCTOTE FeHepalluoHHOro nepexona 24 I'T'
npu temneparype 300 K.

Ne 2.

Brruucnure paBHOBECHYIO pa3HOCTh HACEJIIEHHOCTEN B JBYXYPOBHEBOHM cuUCTeME npH T=
300 K, oTHeceHHYIO K O0IIEMY YMCITy YaCTHII, CUMTasi KPAaTHOCTH BBIPOXKJICHHUS YPOBHEH OJMHA-
KOBBIMHM, JUIsl Cllydas, KOIJla SHEpreTHUecKuid 3a30p Mexy HUMH cocTaBisier 10 aB. Vkaxure
JUIMHBI BOJIH M YaCTOTBI COOTBETCTBYIOLINE U3IIYUECHHUIO.

No 3.
Haﬁ)]HTe OTHOCUTCIBbHBIC HACCIICHHOCTH 3HepFeTI/I'-IeCKI/IX COCTO?IHI/II\/'I, COOTBCTCTBYIOHH/IX

JUJTMHE BOJIHBI reHepaoHHoro nepexona migs CO2  nazepa (|:I = 10,6 MKM) TIpu TemIiepaType
77 K.

Bapuant Ne 2

Ne 1.

[Tycte nBa BO3OYKIACHHBIX YPOBHS HaXOASTCS B TEPMOJAWHAMHYECKOM DPaBHOBECHHU.
Haiinute oTHOCUTENBbHYIO HACEIEHHOCTh BEPXHETO YPOBHSI [0 CPAaBHEHHIO C HUKHHUM, €CIIH DHEp-
TeTUYECKHIA 3a30p MEXKIy YPOBHSIMH COOTBETCTBYET JIMHE BOJHBI T€HEPAIIMOHHOTO MEpexoia
1,064 mxMm npu Temneparype 77 K.

No 2.



BrruncinTe paBHOBECHYIO Pa3HOCTh HACEJIEHHOCTEW B JBYXYPOBHEBOW cHUCTeME TpU T=
300 K, oTHeceHHY10 K O0IIEMYy YHMCIy YacTHULl, CYMTas KPATHOCTH BBIPOKJIECHUS YPOBHEH OJlMHA-
KOBBIMHU, JJISI Cly4asi, KOTJa SHEPreTUYECKUi 3a30p Mexay Humu coctaiisieT 0,1 3B. Ykaxure
JUTMHBI BOJIH ¥ 4YaCTOThI COOTBETCTBYIOIIME U3JIYUCHHUIO.

Ne3.

Haiigure oTHOCHTENbHBIE HACEIEHHOCTH YHEPTETUYECKUX COCTOSIHUN, COOTBETCTBYIOLIUX
JUTMHE BOJIHBI T€HEPALIMOHHOTO MEepexo/ia Jijisi aproHoBOro Jiazepa (= 0,4% MKM) TIpH TEMIIepa-
type 77 K.

KonTpoabHnasi padora Ne 2
Bapuant Ne 1

Ne 1.

EctectBennas mmpuHa nuHUM reHepanunonnoro nepexoga CO2 — nazepag( = 10,6 Mxm)
MEXIYy KO0JieOaTeIbHBIMU YPOBHAMH OCHOBHOTO 3JIEKTPOHHOTO COCTOSIHHS cocTaBisieT 50 ml 1.
YeMy paBHO CIIOHTAHHOE BPEMS KU3HHU BEPXHETO JIA3€PHOTO YPOBHA?

Ne 2.

HeonHopoaHOCTh BHYTPEHHUX AIIEKTPOCTATUYECKUX IMOJICH 00yCIOBIMBACT CHIBHOE HE-
OJHOPOJIHOE yImHpeHue. JINHUS TFIOMUHECHEHIIMY HOHA HeOAMa B CTEKJIE, COOTBETCTBYET Iepe-
xomy “F3/2 4111/2 ( = 1,06 Mxm), umeer nomymupuay A 30 am. KakoBo a¢dexrusHOE Bpems
TOTIEPEYHOMN peaKcaIiy HoHa HedTMa? 0o

Bapuant Ne 2

Ne 1.

Kakoii MexaHu3M yIIUpeHus ClIeKTPaJIbHbIX JIMHUNA MTpeodiafaeT B KyOUYecKuX KpUcTa-
nax? B creknax? Uto sBiseTcs NPUUYUHON HEOJHOPOAHOTO YIIMPEHUS CHEKTPAIbHBIX JIMHUH B
PUMECHOM KpucTasuie?

Ne 2.
YeMy paBHa IIMPUHA BEPXHETO a3epHOro ypoBHs “F3/2 HOHOB HEONMMA B CTEKIE, ECIH
HIDKHUI JTa3epHBIA YPOBEHb I€3aKTHBUPYETCs co ckopocTsio 1/ 02= 108 ¢, Cuntars, muuus mro-

MHHECIICHITNH HOHA HEOJMMa B CTEKJIe, COOTBETCTBYeT nepexony ‘F3/2 4111/2 (l:|
= 1,06 Mxm), umeet nonymupuny A 30 HM.

aa

3ayeTHO-IK3aMeHAIMOHHBIE MATEPHAJIBI 1J1s1 IPOMEKYTOYHOM aTTeCTANMH (3a4eT)

O

Ilepeuncnure OCHOBHBIE  MaTrepuajbl, IIPUMEHSAIONIMECS B  KAauyeCTBE
ONTUYECKUXYCUITUTETIEH.

OOBbscHUTE (PU3MUECKUE TPOILECCHl, MPOTEKAIOIIMEe B ONTHYECKOM MaTepuaie
IIPUBO3/IEUCTBUE HA HETO JIEKTPOMAarHUTHBIM NOJIEM

Ilepeuncnure KBaHTOBBIE ITEPEXO/IBI B ONITHYECKOM MaTEpHAJIE.

OOBsicHUTE OCOOCHHOCTH KaXKAOTO KBAaHTOBOTO IMEPEX0/a, OCYIIECTBISIOIIE-
rocst BOIITHYECKOM MaTepHae.

B 4em cyTh MHIYIIUPOBAaHHBIX IIEPEXOJIOB.

Yro coboii npeacTaBisieT «adCOIOTHO YepHoe Tesi0». KakoBbl ero 0coOOEHHOCTH
MOCHOBHBIE XapaKTEPUCTUKH.

Ilepeuncnure yCIIOBHS,  KOTOpBIE HEOOXOIUMBI TUTS



npoiiecca YCUJIEHUs AIEKTPOMArHuTHOTO TOJIA.
YTo Takoe ONTUYECKUNA PE3OHATOP.
OCHOBHBIE TUIIBI ONITUYECKUX PE30HATOPOB U UX XapaKTepucTuku.B uem ocoOeH-
HOCTb PE30HATOPOB TUTAH-CaN(pUPOBBIX JIA3E€POB.
KakoBbI 0cOOEHHOCTH KOJBLIEBBIX pe30HATOPOB. Ilepeuncinre OCHOBHBIE TeHEpa-
[IMOHHBIE MTapaMeTphl Jiazepa.Kak BiuseT Temneparypa Ha TeHepalluOHHbIE TapaMeTphI.
OT 4ero 3aBUCHUT €CTECTBEHHAs IIIUPUHA JTUHUU.
KakoBa 0coO0€HHOCTH CHCTEMBI OXJIAXK/ICHUS BOJIOKOHHBIX YCUIIUTENEH U JIa3€POB.
Uem ompenensercs MOJOBasi CTPYKTypa U3JIyYEHUSI B aKTUBHOM JIA3€PHOM 3Jie-
MEHTE.

YT0 Takoe CHHXpPOHU3ALMS MOJ.
B 4em 0COOEHHOCTH EDFA YCUIIUTEIIS. [Tpun-
LU AEUCTBUANMITYJILCHOTO peKUMa padOoThl JIa3€PHON CUCTEMBI.

[MpuHIMT MOLYJIALMHA JOOPOTHOCTHA ONTHYECKOTO U3TyUYEHUS.

B yueM 0cOOEHHOCTh aKTUBHBI M TACCUBHBIX ONTUYECKUX DJIEMEHTOB Jia3ep-
HoM cuctembl. Kak ocyuiecTBisiercst pexxum padboTsl (PEMTOCEKYH THBIX JIa3€pOB.

Yro takoe Operosckas pemierka. Ilepeuncnure TUIbl OpPEroBCKUX peliie-
TOK U UX  OCOOEHHOCTH 51 IIPUHLUIIBIACIIONB30BaHUsA

(I)OH]I OLCHOYHBIX CPEACTB 1Jisd IPOBECACHUSA HpOMe)KyTO‘{HOﬁ arTrecranumu
COACPKUT KOHTPOJIbHBIC BOIIPOCHI M ITIPAKTHICCKHUEC 3aIaHUA BLIHOCUMBbIE J1JIS1 O11€-
HUBAHUAOKOHYATECIIBHBIX PE3YJIbTATOB oﬁyqe}mﬂ o AMCIMIIJIMHE.

Pe3ynbpTaThl MPOMEKYTOYHON aTTECTAIMH (3a4€T U SK3aMEH) BBICTABIISIFOTCS MC-
XOJs U3 Pe3yabTATOB CJIauM JIAOOPATOPHBIX PAOOT, BHIIOJHEHHS] KOHTPOJIBHBIX paboT
CTYJIEHTOB, IIOCEILIEHUS U PE3yJbTAaTOB yUacTUsl B JUCKYCCHUSIX Ha 3aHATHUSX, IPOBOJIS-
ITUXCS B UHTEPAKTUBHOU (hopMme.

2.1.1. Bompochl u npumepsl TUMOBBIX MPAKTUYECKUX 3aJaHUN, BHIHOCUMbIE
Ha 3a4eT B /-M CEMEeCTpe IO JUCLUHUIIIMHE «BOJIOKOHHBIE JIa3epbl U yCWINTEIN» IS
HanpasieHus noarotoBku: 11.03.02 MHpokoOMMyHUKallMOHHBIE TEXHOJOTUU U CH-
CTEMBI CBsI3H, MPOoduihb "ONTHYECKHE CUCTEMBI U CETH CBSI3H" (IPOMEKYyTOUHAs aTTe-
CTaIMsl MOXET OBITh BBHICTaBJICHA MO Pe3yJIbTaTaM aKTUBHOCTH CTY/ICHTA IIPU BBITIOJIHE-
HUU U 3aIUTHI JJA0OPATOPHBIX PabOT C YYETOM MOCEIICHUS JIEKIIUA)

1. [lepeuncnute OCHOBHbIE MaTEpHAaIIbl, IPUMEHSIIOLIMECS B KQU€CTBE ONTHYE-
CKUXYCHUJIUTEIICH.

2. OO0bsicauTe (PU3UUECKUE MPOIECCHI, MPOTEKAIOIINE B ONTHYECKOM MaTEpH-
ajyie IPUBO3/ICUCTBUU HA HETO AJEKTPOMArHUTHBIM MOJIEM

3. [TepeuncnuTe KBaHTOBBIC TIEPEXO/IbI B ONITUYECKOM MaTepHalie.

4, OO0BsicHUTE OCOOCHHOCTH Ka)JOTO KBAaHTOBOTO MEPEX0/a, OCYIIECTBISAIO-
HIErocs BONTHUYECKOM MaTepuae.

5. B ueM cyTh MHAYLIMPOBAHHBIX EPEXOOB.

6. Yrto coboil mpeacTaBisieT «abCoMOTHO YepHOe Teno». KakoBel ero ocobeH-

HOCTHU MOCHOBHBIC XapPAKTCPUCTHUKH.



7. [lepeuncnure yCIIOBUSI,  KOTOpHIC HEOOXOIUMBI TSI TIPO-
1ecca yCUJICHUSICKTPOMAarHUTHOTO TTOJTSL.

8. Yrto Takoe ONTUYECKUM pe30HATOP.

9. OCHOBHBIE TUIIBI ONITUYECKUX PE30HATOPOB U MX XapPAKTCPUCTHKH.

10. B 4em 0coOGeHHOCTH Pe30HATOPOB TUTAH-CANI(PUPOBBIX JTA3EPOB.

11.  KakoBbl 0COOEHHOCTH KOJIBIIEBBIX PE30HATOPOB.

12.  TlepeuncnuTe OCHOBHBIC T€HEPAIIMOHHEIC TApAaMETPHI JIazepa.

13.  Kak BiusieT TemnepaTtypa Ha TeHEpallMOHHBIC TapaMeTphl.

14.  Or 4ero 3aBUCUT €CTECTBCHHAS IITMPUHA JTUHHH.

15. KakoBa 0COOEHHOCTbH CUCTEMBI OXJIAXK/ICHUSI BOJIOKOHHBIX YCUITUTENEH U J1a-
3epOB.

16. Uewm ompenemnseTcss MOIOBasi CTPYKTypa U3TyUeHHUS] B aKTUBHOM JIa3€PHOM
DIIEMEHTE.

17.  Yto Takoe CHHXpOHU3AIUSI MOJI.

18. B uem ocobennoctu EDFA ycunurens.

19.  IlpuHUMNI OEHCTBUS UMITYJIBCHOTO PEKUMa PabOThI Ta3€PHON CUCTEMBI.

20.  TlpwHIUn MOTy AU JOOPOTHOCTH ONTHYECKOTO U3ITYICHHUS.

21. B 4em 0cOOEHHOCTb aKTUBHBI U MTACCHBHBIX ONMTUYECKUX IJIEMEHTOB Jla3ep-
HOMCHCTEMBI.

22.  Kak ocymecTBisieTcs pekuM paboThl (DEeMTOCEKYHIHBIX JIA3EPOB.

23.  Uro Takoe OperoBcKasi perieTka.

24.  Tlepeuncnure TUIBI OPETOBCKUX PEIIETOK W HMX OCOOCHHOCTH W TPHUH-
IIUTTBI WIDERHH

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

IIpakTuyeckoe 3aganue Ne 2
BelunciauTe paBHOBECHYIO Pa3HOCTh HACEJIEHHOCTEH 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.

IIpakTnueckoe 3axanue Ne 3
Yemy paBHA INMPUHA BEPXHETO JIA3EPHOTO YPOBHSA “F3/2 HOHOB HEOIMMA B
CTEKJIC, €CITU HWKHUMN JIa3epHBIA YPOBEHb Je3aKTUBUpPYeTCs cdlckopocThio 1/ 02=
108 ¢t. CumraTh, TMHUS TIOMHHECHEHIIMM HOHA HEOIMMA B CTEKIIE, COOTBETCTHYET II€-
pexony “Far 00 iy
O

= 1,06 mxm), umeet nonymupuny 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 PACIIPOCTPAHECHUSI 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-
CTpaHEeHUs CUTHAJIa, I0BOJIBHO OIpaHMUYEHHBIH 00beM 3HaHUN IPOrpaMMHOI0 MaTepHaa.

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.

JUnist a1 ¢ 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. YueOnas 1utepartypa

1. Kapnos H.B. Jlekuuu mo kBantoBoii aekrponunke / H.B., Kapios. — Mocksa : Hayka,
1988. — 322c.

2. Urnaros, A.H. OnTosnektponnka 1 HaHO()OTOHUKA [ DIEKTPOHHBIN pecypc] : yueO. mo-
cobue — DnekrpoH. naH. — Cankr-IlerepOypr : Jlans, 2017. — 596 c.

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

3. Kamutuesckuii H.. Bonnosag onrtuka. — CI10.: Jlans, 2008.



4. Beiiko, B.I1. OnopHBIil KOHCTIEKT JIEKIHH 10 Kypcy «PU3UKO-TEXHUYECKUE OCHOBBHI JIa-
3€pHBIX TEXHOJIOTUI». Pa3nen: TexHonoruueckue gasepsl U JIa3epHOE U3JIEUEHHE [ DIEKTPOHHBIN
pecype] : yueb. mocooue — DnekrpoH. aaH. — Canktllerepoypr : HUY UTMO, 2005. — 50 c.
— Pexum noctyna: https://e.lanbook.com/reader/book/59505/#1 — 3ari. ¢ skpaHa.

1. Kynpuun, FO. H. CoBpemenHas ontuka U (OTOHHKA HaHO- U MUKpocucTeM / Kyapunu
10. H. - M. : DUBMATJINT, 2016. - 440 c. - https://e.lanbook.com/book/91158#book name.

2. bopucénok, C. B. KBanroBas craTucTuyeckas MexaHuka . yueOHoe mocobue / C. B.
Bopucénok, A. C. KonnparseB. — Mocksa : DUSMATIIUT, 2011. — 136 c¢. — ISBN 978-5-
9221-1277-2. — Tekct : anexkrpounslii // Jlaus : 37eKTpoHHO-OMOIMOTEYHast cucrema. — URL:
https://e.lanbook.com/book/2672 (nata obpamienus: 26.06.2023). — Pexxum goctyna: ajis aBTo-
pH3. TIOJIb30BaTENEH.

3. benunckuii, A. B. KBanToBbie n3mepenus : yueOHoe nocobdue / A. B. benunckuii. — 4-
e m31. — Mocksa : Jlabopatopus 3nanmii, 2020. — 185 ¢. — ISBN 978-5-00101-691-5. — Texkcr
. omekTpoHHbIH /[ Jlamb .  3nekTpoHHO-OMOiHMOTeuHas  cuctrema. —  URL:
https://e.lanbook.com/book/135495 (nata obparenus: 26.06.2023). — PexkuMm gocTyma: Ui aB-
TOPH3. II0JIb30BATEIICH.

4. Knaynep JIx., OcHoBbl kBaHTOBOM ontuku, Kiayaep k., Cynapuan J.., M.: u3garens-
ctBO Mup,1970

5. Kono6os, M. 1. KanToBoe nzobpakenue : monorpadus / M. 1. Kono6os ; moa penak-
et M. U. Kono6oga ; nepeBoy ¢ anrnmiickoro T. HO. IN'omy6esoii, A. C. Uupkuna. — Mockaa :
OUBMATIINUT, 2009. — 524 c¢. — Tekct : snextponnbiii // JlaHb : 371eKTPOHHO-OHOIHMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/48273 (nata oOpamenus: 26.06.2023). — Pexum
JOCTyTa: 7Sl aBTOPHU3. MOJIb30BaTENCH.

6. Canex, baxaa E. A. Ontuka u potonuka. [IpuHnmmer u npuMeHeHus : [yaeOHOe moco-
oue : B2 T1.]. T. 1,2/ B. Canex, M. Teiix ; nep. ¢ auru. B. JI. lepoosa. - Jlonronpyausiii : Uarten-
nekT, 2012.

7. benokonb, Anekcannp BrnaaumupoBud. Marematndyeckoe MoAeIMpOBaHNE HEOOpaTu-
MbIX TiporieccoB noisipusanuu / A. B. Benokons, A. C. Ckanuyx. - M. : DUSMATIJIUT, 2010.

8. Amurpues, B. I'. [Ipuknaanas Henuneitnas ontuka / B. I'. Imutpues, JI. B. Tapacos.
— 2-e w311, nepepad. u gon. — Mocksa : DUSMATIINT, 2004. — 512 c. — ISBN 5-9221-0453-
5. — Tekcr : onextponsbiii // JlaHb @ 3JeKTpoHHO-OMOMMOTEe4Hass cucrema. — URL:
https://e.lanbook.com/book/2728 (nata obparmienus: 26.06.2023). — Pexxum goctyna: as aBTo-
pH3. MoJIb30BaTeNeH.

9. OnTOANMEKTPOHHBIE W KBAaHTOBBIE MPHOOPHI B TEIEKOMMYHHKAIIMOHHBIX CHCTEMax !
npaktuky™m / B. B. Tanymkwii, E. B. Ctporanosa, H. A. SIkoBeHko ; M-BO 00pa30BaHus M HAYKH
Poc. ®enepanun, Kybanckuii roc. yH-T. - KpacHogap : [KybaHnckuil rocynapcTBeHHbIH YHUBEp-
cuter], 2013.

5.2. Ilepuoanyeckasi JuTepaTrypa
Vkasvisaromes newamuoie nepuoouyeckue uzoanus uz «llepeuns nevamuvix nepuoouye-
CKUX uz0anutl, XPAHAWUXCSL 8 gonoe Hayunoii oubuomexu KyoI'V»
https://www.kubsu.ru/ru/node/15554, u/unu snexkmponnsie nepuoouueckue u30anus, ¢ yKkazanuem
aopeca cauma 31eKMPOHHOL 8ePCUlL HCYPHALA, U3 0A3 OAHHBIX, 0OCMYN K KOMOPLIM uUmeem
Kyor'y:
1. Bassl mannbix komnanuu «Hcr Beroy http://dlib.eastview.com
2. DnextponHas oubnmmoreka GREBENNIKON.RU https://grebennikon.ru/
3. ScienceDirect — Benymias napopmarmonsas miardpopma Elsevier
https://www.elsevier.com/
4. Hayunas snexkrponHas oubnuoreka (HOB) http://www.elibrary.ru/

5.3. UuTepHeT-pecypchl, B TOM YHC/I€e COBpeMeHHbIe NMpodeccuoHaibHbIe 6a3bl 1aH-
HbIX U MHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI
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https://www.kubsu.ru/ru/node/15554
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DJIeKTPOHHO-0MOMoTeuHbIe cucteMbl (IBC):

DBC «IOPAUT» https://urait.ru/

ABC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru

OBC «ZNANIUM.COM» www.znanium.com

9BC «JIAHb» https://e.lanbook.com

agkrownE

IIpodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuans nzgarensctea Wiley https://onlinelibrary.wiley.com/
Hayunas snexrponnas 6ubanoreka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3alIaJHbIX HAy4YHBIX )KypHaI0B Ha Poccuiickoit
wiatdopme HayuHbIX xKypHasoB HOMKOH http://archive.neicon.ru
7. HamumoHanpHas AJIEKTPOHHAS OMONMHOTEKA (HOCTYN K DJICKTPOHHOW OMOIMOTEKE IHC-
cepranuii Poccuiickoii rocynapcrBennoi oubnuorexu (PI'B) https://rusneb.ru/
8. Ilpesuaentckas 6ubimoreka um. b.H. Enpruna https://www.prlib.ru/
9. DmnekrponHas koymekmus Oxchopackoro Poccutickoro ®onna
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. "Jlextopuym TB" http://www.lektorium.tv/
18. YuuBepcurerckas unpopmaimonnas cucrema POCCUS http://uisrussia.msu.ru

agkrwnE

HNudopmanuonHbie cipaBoYHbIe CHCTEMbI:
1. KoncynsranT [lntoc - cipaBouHas mpaBoBas cucTeMa (JOCTYII IO JIOKaJIbHOM CeTH ¢
KOMIIBIOTEPOB OMOIMOTEKH )

Pecypchbl ¢cB0OGOIHOTO JOCTYNA:

1. AmMepuKaHCKas naTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAACKUX aucceprarmit hitp://www.nlc-bnc.ca/thesescanada/

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

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

5. ®enepanbHblii mopTan "Poccuiickoe odpazoBanue” hitp://www.edu.ru/;

6. Mudopmarnmonnas cuctema "EquHoe 0KHO J0CTyIa K 00pa3oBaTeIbHbIM pecypcam”
http://window.edu.ru/;

7. Enwmnas koyuekuus nupoBbIX 00pa3oBaTenbHBIX pecypcos http://school-
collection.edu.ru/ .

8. dexaepanbHbIN IIEHTP HHYOPMAIIMOHHO-00Pa30BaTEIbLHBIX PECYPCOB
(http://fcior.edu.ruf);

9. IlIpoekt ['ocynapcTBeHHOr0 HHCTUTYTa pycckoro si3bika uMeHu A.C. ITymkuna "O06-
pasoBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouno-uHpopmaroHHbIi mopran "Pycckuit s3p1k" http://gramota.ru/;

11. Cnyx0a TeMaTHYECKUX TOJIKOBBIX cioBapeit http://www.glossary.ru/;
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12. Cnosapu u suimkiaoneaunu http://dic.academic.ru/;

13. OO6pa3oBatenbHblil moptan "Yueda" http://www.ucheba.com/;

14. 3akonompoekT "O6 ob6pazoBanuu B Poccuiickoit deneparuu'. Bompockl 1 0TBEThI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

Co0OcTBeHHbIE YJIeKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAILMOHHbIE PecypChl

KyoI'y:

1. Cpena moayapHOTO AuHamuueckoro o0yuenus http://moodle.kubsu.ru

2. baza y4eOHBIX MIIaHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, IyOIUKaIii U KoHbe-
pennwmii http://mschool.kubsu.ru/

3. bubnuoreka nHPOPMAMOHHBIX PeCypcoB Kadeapbl HHGHOPMAITMOHHBIX 00pa3oBa-
TeNbHBIX TexHosiorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa30BaTEIbHBIE PECYPCHl Kadeapsl HHPOPMAIMOHHBIX CHCTEM U TEX-
HoJjoruii B obpazoBanuu KyOI'Y u Hayuno-meroguueckoro xypHana "[LHKOJIBHBIE I"OJ1bI"
http://icdau.kubsu.ru/

6. MeToanyeckue yKkazaHus JJs1 00y4al0IMXCs 10 0CBOEHUIO THCIMIITMHBI (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. MaTepna/JibHO-TeXHHYeCKOe o0ecniedeHHe M0 JUCHHUILIMHE (MO1Y.T10)

ITo Bcem Bugam yueOHOI NEesTETHLHOCTH B paMKaxX AMCHUIUIMHBI UCIIOJIB3YIOTCS ayTUTO-
puM, KaOUHETHl U J1a0opaTopuu, OCHALIEHHbIE HEOOXOIMMBIM CIIEUATM3UPOBAHHBIM U J1abopa-
TOPHBIM 000PYIOBaHUEM.

ITpu 3anomHeHNnU TaOJIUIBl YYUTHIBATh BCE BUJBI 3aHATHH, MPETyCMOTPEHHbIE YUEOHBIM
TUTAHOM 10 JTAHHOH NUCIMITIMHE: JEKIUU, 3aHATHSI CEMHHAPCKOTO THIA (TIPAaKTUYECKUE 3aHATHS,
nabopaTopHbIe paboThl), a TAKXKE KypCOBOE MPOEKTUPOBAHUE, KOHCYJIBTAIUU, TEKYIIUI KOHTPOJIb
Y IIPOMEKYTOUYHYIO aTTECTAIHIO.

HaumenoBanue CIICIUAJIbHBIX 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 |
cepeepoB:  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 |
cepeepo:  Kaspersky  Endpoint
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Security s 6usneca — Crannapt-
Heiid Russian Edition.

VueGHbIe ayAUTOPUH IS IPOBEJIe-
HUst TabopaTopHeIX padot. Jlabopa-
topust Nell9 C JlaGopatopust ¢o-
TOHHBIX M  ONTO3JEKTPOHHBIX
ycrpoiicts, Nel22C MatepuasioB u
KOMIIOHEHTOB (DOTOHUKHU

Meobernb: yuebHas MeOenb
TexHUYECKHE CPEICTBA O0YUCHHUS:
9KpaH, IPOEKTOP, KOMIIBIOTED
OO6opynoBaHUE: YCTAHOBKA JJIS BBI-
palMBaHKUs KPUCTAJUIOB, Ja3ephl,
CIIeKTpOTpadbl, MPUEMHHUKA H3ITY-
genwus, 3D mpuHTEp, MasIbHAS CTaH-
WS, OCHMIUTOTPAadBl M TEHEPATOPHI
CHTHAJIOB

IIporpammuOe obOecrieueHuEe B pam-
Kax MPOTPaMMBI KOMIIAaHHH
Microsoft “Enrollment for
Education Solutions” st KOMIIbIO-
TepoB U cepBepoB KybdaHckoro roc-
yIAPCTBEHHOTO YHHUBEPCUTETA U €T0
¢unmanoB, AHTHBHpPYCHAs 3aIIuTa
¢u3ndecknx pabouMx CTAaHIUHA |
cepepoB:  Kaspersky  Endpoint
Security mms 6usneca — CtaHgapT-
e 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
AIEKTPOHHYIO HHPOPMAIHOHHO-00-
pa3oBaTelbHYI0 Ccpexy 00pa3oBa-
TeJIBHON  OpraHm3anud, BeO-Ka-
Mepbl, KOMMYHHKAIL[HOHHOE 000pY-
JIOBaHKe, 00ecreyrBaroliee J0CTyII
K CeTH WHTEpHET (IPOBOJHOE CO-
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