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1 enn u 3agaun U3yYeHHs TUCHUTIHHBI

1.1He.111> MUCHMIIINHBI
YyebHasa aucumnnmHa «<KBAHTOBAA S/IEKTPOHUKA» cTaBUT cBOEM LeNbio NolyYeHue
CTYAEHTAMWN TEOPETUYECKUX 3HAHWUI, NPAKTUYECKMX YMEHMUIN N HAaBbIKOB MO NPUHLMNAM U GU3NYECKUM
OCHOBaMm paboTbl N1a3epPoB U la3epHbIX CUCTEM, HEOOXOAMMbIX U AOCTATOYHbIX A5 OCYLLECTBAEHUS BCEX
BNAOB NPodecCcMOoHabHON AeATEeNbHOCTU, NPeayCMOTPEHHO 0bpa3oBaTe/ibHbIM CTaHAAPTOM.

PYHKUMOHMPOBAHME COBPEMEHHbIX TENIEKOMMYHUKALMIA HEMbICIMMO 6e3 ONTUYECKUX U
NasepHbIX cuctem. Hanbonee pacnpocTpaHeHHble B MHPOKOMMYHUKALMOHHbIX TEXHONOMUAX ABASIOTCA
NasepHble CUCTeMbI, MpMHaANeXallume Knaccy TBepAoTe bHbIX 1a3epoB N OTHOCALMXCA K TUMY
BOJIOKOHHbIX. TaKum 06pasom, nsydeHme pusnyeckmx NPUHLUNOB U OCHOB PaboTbl BOJIOKOHHbIX
Na3epoB N ycunuTenei aBAAeTcA akTyabHOW 3a4a4ei ANA CTyAeHTOB, 06y4atoLMXCa MO OCHOBHOWM
obpa3oBaTesibHOW Nporpamme «MHTerpanbHan 3N1eKTPOHMKa, GOTOHMKA U HAHOSNEKTPOHUKA»
HanpaBieHMsA DNEKTPOHUKA U HAHOINEKTPOHMKA.

1.23apaun qucHMNINHLI
OCHOBHbIMM 334a4aMW AUCLUUMNIMHBI ABIAKTCA U3YYEHUE CTYAeHTamMM OCHOB QU3UKM,
peMMOoB paboTbl, NapaMeTpPOB, XapaKTEPUCTUK N TUNOB Na3epoB, CBOMCTB 1a3ePHONo U3/TyYeHUs,
ONTUYEeCcKMX cuctem GOPMMUPOBAHUA U NPeobpa3oBaHMA la3epHbIX NYYKOB U 0b1acTel NpUMeHeHUs
/la3epoB., a TakKe NpMobpeTeHnn cTyaeHTamMu YMEHUIN 1 HaBbIKOB MO NpaKTUYeckon paboTe ¢
Nla3epHbIMU CUCTEMAMMU.

1.3MecTo AMcuMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOl NPorpaMmel  JucumMnamHa
«KBaHTOBaA aNeKTPOHMKa» ansa HakanaspuaTta No HanpaBAEHUIO NOATOTOBKU
11.03.04 «3NEeKTPOHMKA U HAHOINEKTPOHMKA» OTHOCUTCSA K y4ebHOMY LUUKIY BapuMaTUBHOM YacTu.

OuncumnanHa 6a3mnpyeTca Ha 3HaHMAX, NOJlYYEHHbIX NO 63a30BbIM AUCLMNIMHAM y4ebHOro naaHa
(«®dusnka» (paspensbl «ONTUKa», K ATOMHaA GU3UKa»), U ABNAETCA OCHOBOM A4 U3YYEeHUA CeayoLmnxX
ANCLMNAMH y4ebHON Nnporpammsl.

3HaHusA, NpMobpeTeHHble B NpoLecce NPOXOXKAEHMA Kypca, HeobXxoaAMMbl ANA NOSyYEHMUS
6a30BOro ypoBHA B MOHMMaHNKN GU3NKN ONTUYECKMX MPOLLECCOB, NPUHLMNOB PaboTbl ONTUYECKMX
ycunutenen n paboTbl KBAHTOBbIX YCTPOMCTB.

1.4epeyenn naanupyeMbIx pe3y ibTaTOB 00y4eHHsI 110 JUCHUILUIHHE (MOLYJII0),
COOTHECEHHBIX € IVIAHUPYEMBIMH pe3yJIbTATAMH 0CBOCHHs 00pa30BaTeIbHOI MPOrpaMMbl

MN3yueHne gaHHOW yuebHOM ANCUMNAMHBI HanpasBaeHo Ha GopMUPOBaHUME Y 0BYUaIOLWNXCA CAeAYIOLLIMX
komneTteHumn: MK — 3, NK-4.
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2. CTpyKTypa u cofepsKaHue JUCHUILIHHBL.

2.1

PacnpenesieHue Tpy10éMKOCTH JUCHUILIMHBI 110 BUAaM paGoT.

O6Las TPYA0EMKOCTb ANCLMNANHBI cOCTaBAAeT 3 3a4u.ea. (108 yacos), ux pacnpeaeneHue no

BMAamM paboT npeacTaBieHo B Tabauue.

Bupa yuyebHol paboTbl

Bcero yacos

CemecTpbl (4acbl)

6
AyAUTOpPHBIE 3aHATHSA (BCEro): 56 56
3aHATUA NEKLMOHHOIO TMNa 28 28
3aHATMA CEMMHAPCKOTOo TUMA (CeMMHapbl, NPAKTUYECKME 3aHATUA)
NTabopaTopHble 3aHATHA 28 28
NHasi KOHTaKTHasA padora: 5,2 5,2
KoHTponb camocToAaTenbHom paboTsl (KCP) 5 5
MpomerkyTouHasa attectaums (MKP) 8 dopme 3auera — 3K3amMeHa 0,2 0,2
CamocTosiTeJibHasi padoTa, B TOM YHUCJIe: 46,8 46,8
MpopaboTKa yuebHoOro (TeopeTnyeckoro) matepuana 46,8 46,8

BbinonHeHWe MHAMBUAYANbHbIX 334aHWNI (NOArOTOBKA COOBLWEHWIA,
npeseHTaLni)

Pedepar

KonTpoJis:

NoaroToBKa K 3K3ameHy




OO01mas Tpy10eMKOCTh 108 180 108

61.2 61,2 61,2

2.2 CTpyKTYypa AMCHMILIAHBI:
PacnpegeneHune BUA0B y4ebHOM paboTbl U UX TPYL0EMKOCTM MO pasgesiam
ANCUMNAMHBI.

Pasgenbl (TeMbl) AUCLMNNMHDI, U3y4aeMble B 6 cemecTpe cBOJHAas TabJauua (ounas hopma):

Konnyectso 4acos
Ne | HaumeHoBaHue pa3genos (Tem) AypuTOopHaR BreayauTopHas
Bcero PaboTa KCP paboTa
n| n3 np CPC

1. |BeegeHue B npeamert 38 2 1 1,8
2. |B3saumopgeicTBue U3nyyYeHusa c

WHBEPCHOW cpeaomn 18 4 8 ®
3. |CTpyKTypHaA cxema ONTMYeCcKoro 9 5 1 6

ycunantena u nasepa
4. |OnTuyeckne pes3oHaTopbl 1a3epos 15 4 4 1 6
5. |Pexknmbl paboTbl Na3epos 18 4 8 6
6. |Tunbl nasepos 19 4 8 7
7. |PacnpocTpaHeHue nasepHoro 1

nsnyyeHua B atmocdepe, soae, 12 4 7

KOCMocCe M ONTUYECKOM BONOKHEe
8. |lMpuvmeHeHne nasepos 12 4 1 7
9. |[MpomexyTo4yHanA aTTecTauunA 8 0.2

dopme 3aueta ’
10. [MpomexyTOYHaA aTTeCcTauma B

dopme 3K3ameHa
11. [NoarotoBKa K 3K3amMeHy

Hmoeo no oucyuniune: 108 | 28 28 5 46,8

MpumeydaHue: /1 — nekummn, N3 — npakTMyeckune 3aHaTMaA / cemuHapsl, JIP —
nabopatopHble 3aHATMA, CPC — camocToaTenbHan pabota ctyaeHTa, KCP — KOHTpoab
camocToATeNnbHOM paboTbl.

KoHTakTHaA paboTta npu npoBegeHMM y4ebHbIX 3aHATUI NO AUCUMNAMHE «BONOKOHHbIE fasepbl
N YCUAUTENNY BKIKOYAET B CEOA: 3aHATUA IEKLUMOHHOTO TUNA, MPAKTUYECKME 3aHATUSA, labopaTopHble



paboTbl, FPYNMOBble KOHCYAbTaLMM (TaK e 1 BHeayaMTOPHbIe, Yepes 3/1eKTPOHHYIO
MHPOPMaUMOHHO0H6PA30BaATEIbHYIO Cpeay), NPOMEKYTOUYHYIO aTTecTalMio B YCTHON dopme.

2.3 Cojepskanue pasaesoB (TeM) AHCHHILIHHbI:

2.3.1 3aHsaTHS JeKIHOHHOTO THIIA

®opma
HavmeHoBaHue
Ne CoaepxkaHue pasgena (Tembl) TEKyLLero
pasgena (Tembl)
KOHTpONA
1.|Bsedenue 6 WUcTopusa pa3sntua nasepos. Knaccuodmkauma nasepos. Onpoc,
npeomen. MpuHUMN aerctemA nasepos. OTIMUYNTENbHBIE CBOMCTBA NpaKTUYecKkne
NAa3epHOro U3NlyYeHUA: MOHOXPOMATUUYHOCTD, 3afaHuA
KOrepeHTHOCTb, HaNpPaB/AEHHOCTb, UHTEHCUBHOCTb,
nosnapusauma
2.|B3aumooeticmaue| dHepreTmyeckme ypoBHM aTOMOB, MIOHOB U MOJIEKY. Onpoc,
U3IY4eHuUs co OnTUyeckne M HeonTUYECKNE nepexoabl. BeposaTHocT u npaKTU4Yeckmne
cpeooil. CKOPOCTM ONTUYECKMX Nepexon0B. MOLWHOCTb CNOHTAHHOTO 3afaHuA

N BblHYXXOEHHOTO M3I'Iy‘-IeHVIﬁ. KnHetnyeckune YpaBHEHUA.

LLnpurHa 1 KOHTYp CneKTpanbHbIX IMHUN. EcTecTBeHHan
WKWPKUHA ANHUI. DaKTOpPbI, BAUAIOLLME HA YWNPEHME
NMHUIA. MonepeyHas 1 NPoAO/IbHAA penakcauma.
OpHopoaHOe N HeOAHOPOAHOE YIWNpPEHME NTNHUMA.
CneKkTpanbHaa NIOTHOCTb MOLHOCTHU.

YCnoBuA yCUNEHUA SNEKTPOMArHUTHbIX BOJIH B UAEAIbHON
cpegae. 3akoH byrepa Ana HopmanbHOM U UHBEPCHOWM cpea,
HeHacblLWeHHbIN NOKa3aTeNb YCUNEHUA, 3aBUCUMOCTb €r0
OT YacToTbl.

YcuneHue ceeTa B peanbHol cpeae. KoadpuumeHT noteps.
AKTMBHaA YaCTb KOHTYpPaA ycuneHua. HacbluweHme ycuneHus.
Ycunenue c yuetom apdeKkTa HacbiweHma. Jedopmauma
KOHTYpa YCUNEHUA B C/Ty4aAX O4HOPOLHOIO U
HEeo4HOPOAHOrO YLWMNPEHNSA IMHUIA. 3aBUCMMOCTb MOTOKA
N3Ny4eHMA OT NYTU B ycunumeatowen cpeae. CyxkeHne
CMEKTPA NPU NPOXOXKAEHUM U3NYYEHNA Yepes
YyCUAMBAIOLLLYIO cpeay.

Ob6wme NpMHUMNbI CO34aHNA MHBEpPCUU. MeToabl
3acefnieHunA n pacceneHus yposHei. Cnocobbl co3gaHma
MHBEPCUN B PA3/INYHbIX Cpeaax.




.|Cmpyxkmypuas
cxema
ONMU4EeCcKo20
yeunumensi u
nazepa.

OCHOBHbIE 3/IEMEHTbI ONTUYECKOro yecunautens (Ha
npumepe yeunutena EDFA) n nasepa (na3ep Ha ocHoBe
YAG:Er; YAG:Yb; YAG:Yb,Er 1 BonoKOHHbIe na3epbl).
Jlazep KaK ycuantenb € NONOXKUTEbHOM 0bpaTHOM
CBA3bIO.

Ponb CNOHTAHHOIO U3NYYEHUA B PA3BUTUN FreHepaLLum.

Onpoc,
npaKkTu4eckme
3a/,aHnA

.|Onmuueckue
pezoHamopuoi.

Pa3HOBUAHOCTM ONTUYECKMX PE3OHATOPOB.
FeomeTpUyecKne xapakTepuUCTUKN. Pe3oHaTop Kak
ONTUYECKM BoNHOBOA, MoTepn 1 fo06pOTHOCTD
pe3oHaTopa, Pe30HaHCHble CBOMCTBA. YCTOMYMBbIE U
HeyCcTOM4YMBblEe Pe30HaTopbI.

NHTerpanbHoe ypaBHeHME pe30oHaTopa.
OnddepeHumanbHblie notepu 1 ¢asosbi casur. Moabl
pe3oHaTopa 1 ux ob6o3HauveHue. MA0CKMN N KOHPOKabHbIN
pe30HATopPbl U NX CBOMCTBA. [ayccoBbl pe3oHaTopbI.
OnTUYeCKnit pe30HATOP C aKTUBHbBIM BELLECTBOM.
OCHOBHbI€e NPOLLEeCChl, MPOUCXOAALLME B aKTUBHOM
pe3oHaTope: yCUAEeHMUE U NOTEPU MOLLHOCTH,
dbopmmMpoBaHME MOAOBOrO COCTaBa U3/yvyeHus,
CNEeKTPaNbHbIX XapaKTEPUCTUK, "3aTarMBaHmne" 4acToT,
KOHKypeHUuusa 1 gepopmaumnsa moga,

Onpoc,
NpaKTU4eckue
3a/,aHnA

J1a3epoe.

.[Pedxcumbl pabomul

Pexxum cBob6oaHOM reHepaumn. Pexxum mogynaumm
A06POTHOCTM pe3oHaTopa. PeXXMm CMHXPOHU3aUUM Moa,.
MHoromon08BbIN, 0AHOMOAOBbLIN U OAHOYACTOTHbIM
PEXUM.

Onpoc,
npakTU4yeckue
3afaHuA

.| Tunwet nasepos.

TeepaoTenbHble nasepbl. O6wme ocobeHHOCTU. CncTeMbl
ONTUYECKOM HaKayKn. AKTUBHbIE cpeapl. TpexypoBHEBbIe U
YyeTblpexypoBHeBbIe fla3epbl. [lepecTpanBaemble
TBEpAOTeNbHbIE la3epbl. TBEPAOTE/NbHbIE MUKPO/A3epbl.
BonoKoHHbIe nasepbl.

la3oBble nasepbl. Obume ocobeHHocTH. ObecneyeHmne
WHBEPCUU B ra3oBbix N1a3epax. J/1azepbl Ha HENTPaAbHbIX
aTtomax. MloHHble nasepbl. MonekynapHble nasepsbl. Jlasepsl
Ha aKCMMmepaXx. DNIEKTPOMOHN3ALMOHHDbIE,
rasoAnMHaMMUYEcKMe N XMMmmnyeckue nasepbl. BonHoBoaHbIe
nasepbl.

Onpoc,
npaKkTuyeckue
33faHuA




7./ Tunvl nazepos. MunakocTHble nasepbl. Obwme ocobeHHOCTU. Jlasepbl Ha Onpoc,
pacTBOpPax HeOpPraHMYeCKNX coeANHEeHNM npaKTMYecKue
peaKo3eme ibHbIX 3/1eMeHTOB. J1asepbl Ha pacTBopax 3a4aHus
OpraHNYecKnx KpacuTenen.

YnpasneHne CeKkTpoOM U3JTy4EeHUA XKUOKOCTHbIX 1a3ePOB.
MonynpoBoaHWKoBble nasepbl. ObLIMe 0COBEHHOCTM.
CospgaHue nHBepCMn B NOAYNPOBOAHUKAX. J1azepbl €
3/IEKTPOHHOM HaKauykon. MIHKEKUMOHHbIe f1a3epbl.
[eTepoCTPYKTYpHbIE Na3epbl C 04HO- U ABYXCTOPOHHUM
OrpaHuyYyeHuem.
PeHTreHOBCKMe, ramma-nasepbl M Nasepbl Ha CBOOOAHbIX
anekTpoHax. OCHOBHble 0cOb6eHHOCTM, npobaembl M
TeHAEHUNN pa3BUTKA.
8.|Pacnpocmpanenue OcnabneHune nazepHoro nsnyyeHua B atmocdepe. Banandme| JIP, onpoc,
1a3epHOo2o atmocdepHom TypbyneHTHOCTU 1 pedpaKLMmM Ha 1a3ePHOE |NpaKTUYecKme
U3TLYYeHUs 8 nsnyyexme. OcnabneHve nsnyyeHmna 1asepos B BOAE U 3a4aHuA
ammocgepe, 600e,|kocmoce.
Kocmoce u Ocob6eHHOCTM MNPOXOXKAEHUA NAa3ePHOro  M3Ny4YeHus B
onmuteckom ONTUYECKOM BOIOKHE.
60JI0KHE.
9.|lIpumenenue [MpmeHeHWe na3epos B NPOMbILLIEHHOCTH. /1P, onpoc,
Jasepos. NMpumeHeHWe na3epoB B BOEHHOM Jene. NnpakKTn4ecKme
NpumeHeHWe nasepos B meguLMHe. 3afaHuA

MpuMmeHeHWe na3epoB B AaIbHOMETPUM, IOKAL MU, CBA3U U
TeneynpasaeHUu.

MpuMmeHeHWe NasepoB B UCCNEA0BaAHUAX OKPYKatoLLel
cpeapl.

MprUMmeHeHne Na3epoB B Hay4YHbIX UCCAEA0BaAHUAX.
MprumeHeHne nas3epos B ronorpadpum.

MpumeHeHne Na3epos B yNpaBiaeMom TEPMOALEPHOM
CUHTE3e, pa3ae/ieHNN U30TOMOB M ONTUYECKUX
BbIYUCAUTENbHBIX MaLLMHAX

MpumedaHue: M3 — BbINONHEHME NPAKTUYECKUX 3aaHUN, KP — KOHTponbHas paboTa, T —
TecTupoBaHue, JIP — 3awmta nabopatopHoit paboTbl.

2.3

.2 3aHATHSI CEMMHAPCKOrO THIIA.

BapwuaHTbl NPaKTUYECKNX 3a4aHNI BepyTca M3 COOTBETCTBYIOLWLMX pasgenos KHmrm H.B. Kapaoea Jlekuuu
Mo KBAaHTOBOM 3/1eKTpoHUKe. M.: dusmataut 1982, - 323c.

HanmeHoBaHue TemaTuKa NPaKTUYECKUX 3aHATUI dopma TekyLero
No pasgena (cemunHapos) KOHTpONA
1 2 3 4




B3ammopeictene

N3/ly4eHMA C MHBEPCHOWN

cpenoi

Kosdpuunentnl DiftHIITEHHA.

3agaum ana peweHna B aygutopun: Ne 1,
2, 3(a) (Hactb nepBsas; nekuma nepsas,
cTp. 12 - 13);

Ha gom: Ne 3 (6-r), 4, 5 YacTb nepBsas;
nekuma nepsas, crtp. 12 -13)

MpoBepKa ycBOEHUSA
MmaTepuana gomall
Hero 3agaHua. Onpoc

OnTuyeckue pesoHaTopsl

Na3epos

IIIupuHa CIEKTPAJIbLHON JHHHUU.
3agaum ana peweHna B aygutopum: Ne 1,
2, 3(a) (YacTb nepBsas; nekuma BTopas,
cTp. 21-22);

Ha gom: Ne 3 (6-r), 4, 5 YacTb nepBas;
NekumaA BTopas, cTp. 21-22)

Ycuienne

3agaum ana peweHus B aygmutopum: Ne
1, 2 (HacTb nepBas; nekuma TpeTbs, CTp.
29);

Ha gom: Ne 3, 4 YacTb nepsas; nexkuua
TpeTbs, CTp. 29)

Pe3onartopsl

3agaun ana peweHna B ayantopmm: Ne 1
(YacTb nepBan; nekums wectas, cTp. 61)

MposepKa ycBoeHUA
MaTepuana
AOMaLlHero
3agaHuA. Onpoc

Pexxnmbl paboTbl nazepos

PacuérHoe 3ananue no
MO/1eJIMPOBAHHIO MPOIIECCOB
H3MEHEeHUsl HaceJIeHHOCTel
IHEPreTHYECKUX COCTOSITHHI B Tpex
YPOBHEBOM JHEPreTHYECKOM cucreMe U
YeThIpeXypOBHEBOM IHePreTu4ecKo
cucrteme (Ha npumepe nasepos YAG:Nd,
YAG:Yb).

MpoBepKa ycBoeHuA
MaTepuana gomal
Hero 3agaHua. Onpoc

Tunbl nasepos

CuHXpoHH3aIMSA MOJ

3agaum ana pewenma B aygutopum: Ne 1
(YacTb nepBasn; nekumMA oANHHaALATaRA,
cTp. 112)

MpoBepKa ycBoeHun
MmaTepuana gomalu
Hero 3agaHua. Onpoc

2.3.3 JlaGopaTopHbie 3aHATHS.

HanmeHoBaHue
pasgena

HanmeHoBaHue nabopaTopHbix paboT

dopma Tekyuiero
KOHTpONS

2

3

4
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1 1 TEXHUYECKUN OTYET
WUccnepoBaHue cBoiicTs U3nydeHna He-Ne-nasepa  |NO n1abopaTopHbIm
paboTtam
2 2 NccnepoBaHMe CBOMCTB U3y4eHMA B TEXHUYECKUN OTYET
TBEpPAOTENbHbIX /1a3epax Ha OCHOBE no nabopaTopHbIM
nonynposogHuKka; YAG:Nd; YLF:Nd paboTtam
3 3 NccnepoBaHMe NOrnowWeHma ONTUYECKUX LEHTPOB  |TEXHUYECKUWN OTHET
Yb3* n Er3* u onpegeneHne cnekTpos ceyeHns no nabopaTopHbIM
NOrNOLWEHMA ONTUYECKUX LLEHTPOB. paboTam
4 4,5 NccnepoBaHme NOrAOWEHNA ONTUYECKUX LLEHTPOB  [TEXHUUYECKUIN OTYET
Yb3* n Er¥* n onpepneneHune cnekTpoB ceyeHms no 1abopaTopHbIM
NOrNOLWEHMA ONTUYECKUX LLEHTPOB. pabotam
5 4,5 N3yyeHne KMHETUK 3aTyXaHMA NIOMUHECLEHUMN TEXHUYECKUIN OTYET
ONTUYECKMX LeHTpoB Yb3* n Er3* B pasnnyHbIx no n1abopaTopHbIM
CNEeKTPaNbHbIX AMana3oHax pabotam
6. 5 MN3yyeHune cneKkTpoB ceyeHma U3anyvyeHma ONTUYECKUX TEXHUYECKMIA OTUHET
ueHTpoB Yb3* n Er3* B pazniMuHbIX cnekTpanbHbIX no nabopaTtopHbIM
\AManasoHax paboTtam
7. 6 TEXHUYECKUIN OTUET
MN3yyeHne cneKkTpoB yCUNEHUA ONTUYECKUX LLEHTPOB
no nabopaTopHbIM
Yb3* 1 Er3* B pa3nnuHbIX CNeKTpasibHbIX AMana3oHax
paboTtam

MpoBeaeHWe 3aHATUIN 1abOPaTOPHOro NPAKTUKYMa NPeayCMOTPEHO B nabopaTopum
«OnTnyeckoro matepuanoseseHua»» (ayautopus 119c) . B kayecTse nabopaTopHoro o6opyaoBaHUsA
NCNO/b3YOTCA pPa3nyHble TBepaoTesbHble nasepbl: YAG:Nd, YLF:Nd; Ticanduposbiit nasep;
NoJlyNnpoOBOAHUKOBbIE N1a3epbl C AJMHOW BOIHbI reHepaumm 980 HM. B KauecTBe CneKkTpanbHOro
0bopyaoBaHUA UcNonb3yeTca MoHoxpomatop MAP 204 (TOMO-doToHMKa). B KauecTBe NpUeMHUKOB
N3/ly4eHMA UCMNOb3YIOTCA NaBUHHbINA doToamoa (pabounit guanasoH 1000-1700 Hm);
doTtoconpotusneHus PbS, PbSe; M3CmaTpuua (cnekTpanbHbiii grManasoH 450-1000 Hm).

MpoBeaeHWe MOAENNPOBaHUA GU3UYECKMX NMPOLLECCOB M PacyeT reHepaumoHHbIX NapameTpoB
nccnesyemblx 06pasLoB NPOM3BOAUTCA Ha MNEpPCOHabHbIX IBM, OCHALLEHHbIX COOTBETCTBYIOLLMM

NNLEH3NOHHbIM O60py,CI,OBaHMEM.

2.3.4 TipumepHas TeMaTHKA KypCOBBIX PadoT (POEKTOB).

CornacHo yyebHoMy nnaHy KypcoBble paboTbl (MPOeKTbl) MO AaHHOW AUCUMNAMHE He
npesycMmoTpeHbI.

2.4 Ilepevyenb y4e0HO-MeTOAMYECKOT0 00ecedeHusl VI CAMOCTOSITEIbHOM
padoThl 00y4aOIMXCSl MO AUCHUILTHHE (MOIYJTI0).
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Bug CPC

MepevyeHb yuebHO-MmeToaMYecKoro obecneyeHuns AMCUUMNANHBI NO
BbIMOJIHEHUIO CAMOCTOATE/IbHOM PaboTbl

MpopaboTKa yuebHOro
(TeopeTnueckoro
maTtepuana), noarotosKa K
TEeKyLEeN n
NPOMEKYTOUYHOM
atrectaumu (3a4éty u
BOMpocam)

1. UykaHos B.H., flkoenes M.fl. BO/JIOKOHHO-ONTUYECKAA
TexHuKa. MpakTnyeckoe pykosoacTteo. — M.: UHdpa-
UHxeHe pua. - 2014. -304 c.

2. NapkuH A.WN. KorepeHTHaa ¢oToHMKa. — M.: BUHOM, 2007.

3. WrHatoB A.H. ONTO3/NEKTPOHUKA U
HaHOPOTOHMKA:

YuebHoe nocobue. — ClM6.: UspgaTtenbctso «JlaHb», 2011 .

504 c.

2 |MoaroTtoBKa K 1. MeToamnyeckme yKasaHMA No opraHM3aLmnm
MPAKTUHECKUM 3aHATUAM  |camoCTOATEIbHOMPABOTbI CTYAEHTOB, YTBEPKAEHHbIE

Kadeapoit ONTO3NEKTPOHUKN, NPOTOKON Ne 6 ot
«01» mapta 2017r.
2. lanyuknin B.B. OnTnyeckue matepuranbl Ha OCHOBE
CTEeKNAHHbIX MaTpuLl,. — KpacHopap.: Hosauma, 2016. — 64 c.
3. CrporaHoBa E.B., Nanyukuin B.B. OnTnyeckoe
MaTepunanosegeHune. Yacto |: yuebHoe nocobue. — KpacHoaap.:
HoBauus, 2015.-72 c.

3 |MoaroToBKa K 1. MeTogmnyeckume yKasaHus no opraHuMsauum

BbIMOJHEHWNIO
NabopaTopHbIX

pabot

CaMOCTOATE/IbHOW paboTbl CTYAEHTOB, YyTBEPXKAEHHbIE Kadeapon
ONTO3NEKTPOHMKMN, NPpoToKoA N2 6 oT «01» mapTa
2017r.

2. MeToanyeckme pekomeHAaLMK, ONMUCAHMA U 3a[aHUA K
nposeaeHuto n1abopaTopHbIX PaboT pasmeLleHbl B S1€KTPOHHOM

MHGOpMaLMOHHO-06pa3oBaTeIbHOM cpeae MoaynbHOro

AnHammnyeckoro ObyyeHua Kyory.
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[lepeueHb yueOHO-METOOMUECKOT'O OOecCleueHMsa OUCLUMUIIIMHEL
10 TeMaM NpOoTpPaMMEl OJIS NPpOopabOoTKM TeOopeTUUeCKOTO

MaTepMala
z HaumeHoBaHue MepeyeHb y4ebHO-MeToAMYeCcKoro obecneyeHuns AUCUUNANHBI NO
o
- pasgena BbIMOJ/IHEHUIO CaMOCTOATE/IbHOM PaboTbl
1. |BBeaeHue B npeamer. WaHnaapos, C.M. BBegeHne B KBAHTOBYI0O H ONTHYECKYIO

JIEKTPOHUKY [INEKTPOHHDBIN pecypc]: yueb. nocobue / C.M.
WaHpapos, A.N. ballkKMpoB. — IDNEKTPOH. AaH. — MOCKBa :
TYCYP, 2012. — 98 c. — Pexxum goctyna:
https://e.lanbook.com/book/5429. — 3arn. c aKpaHa.

Wanpapos, C.M. ®@u3n4yecKkne 0CHOBbI KBAHTOBOM
3JIEKTPOHUKH M (POTOHUKHU [INEKTPOHHbIN pecypc] : yueb.
nocobue — dneKTpoH. AaH. — Mocksa : TYCYP, 2012. — 47 c.
— Pexum goctyna: https://e.lanbook.com/book/10867. —
3arn. ¢ aKkpaHa.

B3aumogpeincreune
N3ly4eHUA Co cpeaon.

Wanaapos, C.M. BBeaeHue B KBAHTOBYI0 U ONTHYECKYIO
JIEKTPOHUKY [INEKTPOHHDBIN pecypc] : yueb. nocobue / C.M.
WaHpapos, A.N. ballKkMpoB. — DNEKTPOH. AaH. — MOCKBa :
TYCYP, 2012. — 98 c. — Pexkum gocrtyna:
https://e.lanbook.com/book/5429. — 3arn. c aKpaHa.
WaHaapos, C.M. ®u3nyeckue 0CHOBbI KBAHTOBOI

IEKTPOHHKH U (POTOHUKHM [DNIEKTPOHHbIN pecypc] : y4eb.
nocobue — IneKTpoH. gaH. — Mocksa : TYCYP, 2012. — 47 c.
— Pexum goctyna: https://e.lanbook.com/book/10867. —

3arn. ¢ aKkpaHa.

CTpyKTypHas cxema
OMNTUYECKOTO YCUANTENA U
nasepa.

WaHpapos, C.M. BBeaeHue B KBAHTOBYH) H ONTHYECKYIO
JIEKTPOHUKY [INEKTPOHHbIN pecypc] : yyeb. nocobue / C.M.
LWanpapos, A.U. ballkMpos. — INeKTPOH. AaH. — MOCKBa :
TYCYP, 2012. — 98 c. — Pexkum gocrtyna:
https://e.lanbook.com/book/5429. — 3arn. ¢ akpaHa.
LWanpapos, C.M. ®du3nvecKkne 0CHOBbI KBAHTOBOM
JIEKTPOHUKH M (POTOHUKHU [INEKTPOHHbIN pecypc] : yueb.
nocobune — IneKTpoH. gaH. — Mocksa : TYCYP, 2012. — 47 c.
— Pexum goctyna: https://e.lanbook.com/book/10867. —
3arn. ¢ aKkpaHa.

OnTuyeckne pPe30oHaTopbI.

3emckuii, B./. ®u3uKa M TEXHUKA HMITYJIbCHBIX JIA3€POB HA
KpacHuTeJIsIX [DNEKTPOHHbIN pecypc] : MoHorpadwus / B.U.
3emcKkuid, H0.J1. KonecHukos, .K. MeLKOBCKNI. — IIEKTPOH.
naH. — CaHkt-Netepbypr : HUY UTMO, 2005. — 176 c. —
Pexum poctyna: https://e.lanbook.com/book/43763. — 3arn. ¢
3KpaHa.
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5. |PeXunmbl paboTbl N1a3epos.

3emckunin, B.M. ®u3nka U TEXHMKA HMITYJIbCHBIX J1a3¢POB HA
KpacHuTeJIsiX [DNeKTPOHHbIN pecypc] : MoHorpadus / B.U.
3emckui, HO.J1. KonecHukos, N.K. MelWKOBCKMN. — DNEKTPOH.
AaH. — CankT-MeTepbypr : HNY NTMO, 2005. — 176 c. —
Pexum poctyna:_https://e.lanbook.com/book/43763. — 3arn. ¢
9KpaHa.

6. |Tunbl nasepos.

lfonyberko, H0.B. BoJiOKOHHBIE TEXHOJIOTHYECKHE J1a3ephbl
[3nekTpoHHbIN pecypc] : yueb. nocobue / HO.B. FlonybeHko, A.B.
boraaHos, H0.B. MUBaHOB. — DneKTpoH. gaH. — Mocksa : MITY
um. H.3. baymaHa, 2010. — 50 c. — Pexkum gocrtyna:
https://e.lanbook.com/book/52342. — 3arn. c aKkpaHa.

7. |Twnbl nasepos.

3emckuii, B./. dU3uKa M TeXHUKA UMIIYJIbCHBIX JIA3ePOB HA
KpacHuTeJIsiX [DNeKTPOHHbIN pecypc] : MoHorpadwus / B.U.
3emckui, HO./1. KonecHukos, N.K. MelKOBCKMN. — DIEKTPOH.
OaH. — Cankt-MNetepbypr : HKY UTMO, 2005. — 176 c. —
Pexum poctyna: https://e.lanbook.com/book/43763. — 3arn. ¢
3KpaHa.

NasepHoro U3Nyy4eHus B
aTmocoepe, Boae, Kocmoce
M ONTUYECKOM BOJIOKHE.

8. |PacnpocTpaHeHue TyunH, B.B. JIazepbl U BOJIOKOHHASI ONITUKA B

OHOMETHIIMHCKUX HCCIeTOBAHUAX [INEKTPOHHbIN pecypc] —
DNeKTpoH. aaH. — Mocksa : ®uamartaumt, 2010. — 499 c. —
Pexkum poctyna: https://e.lanbook.com/book/2350. — 3arn. ¢

9KpaHa.

9. [MpumeHeHMne nasepos.

Beliko, B.Ml. OnopHbIi KOHCNEKT JeKIUii 10 KypCy
«PU3NKOTEeXHUYECKHE OCHOBBI JIa3ePHBIX TEXHOJIOTHID).
Pa3nen: Texnosiormueckue Jiazepbl U Jia3epHoe U3JieyeHue
[9neKkTpoHHbIN pecypc] : yueb. nocobme — INEKTPOH. AaH. —
CaHKT-MNeTepbypr : HKY UTMO, 2005. — 50 c. — Pexxum
inoctyna: https://e.lanbook.com/book/43609. — 3arn. ¢ akpaHa.

borpaHos, A.B. Bos10KOHHBIE TEXHOJIOTHYECKHE J1a3epbl U UX
npuMeHeHHe [INeKTPOHHbIN pecypc] : yueb. nocobue / A.B.
BorpaHos, H0.B. lonybeHKo. — DNEKTPOH. AaH. —
CaHKkTleTepbypr : flavb, 2017. — 236 c. — Pexum goctyna:
https://e.lanbook.com/book/101825. — 3arn. c aKkpaHa.

YuyebHO-MeToaMYecKMe matepuasnbl A4/19 CAMOCTOATEIbHOMN PaboTbl 06YYaIOLLMXCA U3 YMCAa
WMHBANNA0B U UL, C OTPaHUYEHHbIMU BO3MOXKHOCTAMM 3a0p0Bbsa (OB3) npeaocraBnstoTca B popmax,
afanTUPOBaHHbIX K OFPaHNYEHNAM X 3[0P0BbA U BOCMPMATUA MHPOPMAaLNK:

[Nna nanu, ¢ HapyLeHUAMM

3peHus:

— B hopMme 3N1eKTPOHHOr0 AOKYMEHTA UK B NeYaTHON dopme yBenyeHHbIM Wwpndtom. s

Ly, C HapyweHnAMM cayxa:
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— B hOpMe 3/1eKTPOHHOr0 AOKYMEHTa MK NedYaTHoM dopme. [N UL C HapyLWEeHUAMM
OMOPHO-ABUraTeIbHOro annapaTa:

— B GOpMe 3/1IeKTPOHHOro AOKYMEHTa UK nedyaTHoin popme.
[JaHHbIN nepeyeHb MOXKET OblTb KOHKPETU3MPOBAH B 3aBUCMMOCTM OT KOHTUHIEHTA
obyuatowmxca.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

Mpu U3yvyeHUn AMCcUMNIMHbI NPOBOAATCA Cneaylowme Buabl y4ebHbIX 3aHATUIA U

paboT: NeKunn, NpakTUYecKne 3aHATUA, AoMallHUe 3a4aHNA, TECTUPOBaHUE, 3alLMTa 1abopaToOPHbIX
paboT, KOHCY/bTaLMK C NpenoaaBaTeneM, CaMocTonTelbHaA paboTa cTyAeHTOB (M3yYeHune
TEOPETMYECKOro matepuasna, NoAroToBKa K MPakTMYECKMMM 3aHATMAM, NOArOTOBKA K 1abopaTopHbIM
3aHATMAM, BbINOAHEHME AOMALUHUX 3aaHWI, MOArOTOBKA K TECTUPOBAHMIO U 3a4eTy).

[na npoBeAeHUA 4acTh NEKLMOHHbIX 3aHATUIA UCNOJIb3YIOTCA MyAbTUMEAUIHbIE cpeacTBa
BOCMPOU3BEAEHNA aKTUBHOMO COAEPMKMUMOTO (3aHATUA B MHTEPAKTUBHOW dOopMe), NO3BONAIOLLETO
CTYAEHTY BOCNPUHUMATb 0COBEHHOCTM U3yHaeMon AUCLMUMAUHDI, UTPatoLLMe PeLLaoLLYIO PO/b B
MOHMMaHUKN U BOCNPUATMM, a TakKe B GOPMUPOBaHUN NPOdECCMOHa/bHbIX KoMMeTeHuuMiA. Mo pagy Tem
ANCUMNANHBI NEKUMIA MPOXOANT B KNaccuyeckom ctmne. CTyaeHTY B peXXnme camocToaTeibHoi paboTbl
peKkomeHAayeTca UCNoAb30BaTh IUTEPATYPy M NPOCMOTP BMAEO MO TeMaM B ceTn MHTepHerT.

Mpu NpoBeAeHUM NPAKTUYECKMX 3aHATUIN MOXKET UCMONb30BaTbCA AOCKA, ANA PACYETOB U
aHanM3a AaHHbIX MOTYT NPUMEHATLCA AOMNOJIHUTE/IbHbIE CNPaBOYHble MaTepuansl. MpeaBapUTenbHO
M3y4yan peKoMeHA0BaHHY ANTEPATYPY, CTYAEHTbI TOTOBATCA K NPAKTUUYECKOMY 3aHATUIO - aHAM3UPYIOT
npeasioXeHHble B yuebHMKe npumepsbl pelleHmns 3aga4. Ha npakTMuyeckunx saHATuAX yuebHas rpynna
AennTca Ha noArpynnsl No 5-7 yenoeeKa. Kaxgon nogrpynne BblA4alOTCA CBOM UCXOAHbIX AaHHbIE K
paccmaTpuBaeMbIM Ha 3aHATMM 3aga4am. PelweHre 3agaum rpynna opopmaseT Ha A0CKe U NybanyHo
3awmwaet. MNpy BOSHWMKHOBEHUW TPYAHOCTEW NpenoaasaTeib NTOMOraeT rpynnam B AOCTUHKEHMUM
NOJIOXKUTENbHOTO pesy/ibTaTa. B xo4e npoBepKn NPOMEXKYTOUHbIX Pe3y/bTaToB, MOMCKA M UCTIPaBAEHUA
OLWKNBOK, OCYLLECTBAAETCA MHTEPAKTUBHOE B3aMMOAENCTBME BCEX YYACTHUKOB 3aHATUA.

Mpu npoBeaeHun nabopaTopHbIx paboT noarpynna pasbuBaeTcs Ha KOMaHAbl No 2-3 YyesloBeKa.
Karkgoi komaHae BblAaéTcA 3a4aHMe Ha BbINOAHEeHMe nabopatopHoli paboTbl. CTyaeHTbI
CaMOCTOATENbHO pacnpeaenstoT 0653aHHOCTM M NPUCTYNAIOT K BbINOJIHEHMIO 334aHNS, B3aMMOAENCTBYA
mexay coboi. MpenoaaBaTenb KOHTPONPYET XO4 BbINOAHEHUA PAbOTbI KaXKaoM rpynnoi. YTOUHAA Xxo4,
paboThbl, eCIn CTYAEHTbI YTO-TO BbIMOJIHAIOT HENPABUbLHO, NPenoaaBaTe /b NOMOraeT UM NPeoaoNeTb
C/I0XKHble MOMEHTbI U NPOBEPSAET A0CTOBEPHOCTb NOJIYYEHHbIX SKCMEePUMEHTANbHbIX pe3y/abTaTos. Mocne
0dbOpPMNEHNSA TEXHUUYECKOTO OTYETA KOMaH/bl OTBEYAIOT Ha TEOPETUYECKME KOHTPObHbIE U
[OONONHUTENIbHbIE BONPOCHI U 3aLWMLLAIOT 1abopaTopHyto paboTy.

KoHcynbTaumu NpoBOAATCA pa3 B ABe HeAenun /1A pasbACHEHMA I'IpOGﬂEMHbIX MOMEHTOB Npu
CaMOCTOATE/IBHOM U3y4yeHn BOMNpPOCOB M3y‘-IaEMOf;1 AncunnanHeol.

Takum 06pa30M, OCHOBHBIMM 06pa3OBaTeJ'IbeIMI/I TEXHOJIOTUAMH, HCITOJIB3YEMbIMU B
y‘leGHOM nmpoiuecce, ABJIATCHA: MHTEPAKTUBHAA NeKUMA C My}'IbTVIMe,CI,Ml\;IHOﬁ CUCTEMOWM N aKTUBHbIM
BoB/ieyeHMeM CTYy4EHTOB B y‘JE6HbIl>‘I npouecc; O6CY)‘KAEHM€ C/IOXKHbIX U ANCKYCCMOHHbIX BONPOCOB U
I'Ip06}'IEM ncnocnegyrowmm pa360p0M 3TUX BOMPOCOB HA NPaKTUYECKUX 3aHATUAX; na6opaToprle
3aHATUA — pa60Ta CTy4EHTOB B Ma/ibiX rpynnax B pexxnmax B3aMMOAeﬁCTBMﬂ «npenogasaTtesib —
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CTYAEHT», KCTYAEHT — NpenoAasaTteb», KCTYAeHT — CTyaeHT». [pu npoBeaeHMM NPAKTUYECKUX U
NabopaTopHbIX y4EOHbIX 3aHATUI NPESYCMOTPEHO Pa3BUTUE Y 0OYYAIOLLMXCSA HAaBbIKOB KOMaHAHOM
PaboTbl, MEXANYHOCTHON KOMMYHUKALMM, MPUHATUA PeLleHUn U INAEPCKUX KauecTs.

[Nna AnL, C orpaHNYeHHbIMN BO3MOXHOCTAMM 340P0BbA NPeayCcMOTpeHa opraHn3aumsa
KOHCYNbTaUMi C UCNONb30BaHNEM 3/1EKTPOHHOW NOYTHI.

4. Ouenounble cpeacTBa 1JIsl TeKyIIero KOHTPOJIsSl yCeBaeMOCTH U MPOMEKYTOUHOM
aTTecTalMu.

B npouecce NOArOTOBKM K OTBETAM Ha KOHTPOJIbHbIE BOMPOCHI, ONPOC M NPaKTUYECKUM
3agaHnam dopmmpytotca Bce Tpebyemble PrOC 1 OOM ans HanpasaeHns 11.03.04 «I1eKTPOHUKA U
HaHO3/M1EKTPOHMKa» (Npoduab: " MHTerpanbHan aNeKTPOHMKaA, POTOHMKA U HAHO3/IEKTPOHUKA")
KomneTteHuuu: MK-3, MK-4.

TeKyLuiA KOHTPOIb OPraHM30BaH c/eayowmx B popmax: 3awmTa 1abopaTopHbix pabor,
KOHTpPO/IbHan paboTa, onpoc, B Xo4e NPaKTUYECKMX M N1abopaTOPHbIX 3aHATUAX NYTEM OLLEHKU
aKTUBHOCTW CTYAEHTa U Pe3ybTaTUBHOCTU €ro AenCTBUN.

HuyKe npMBoaAUTCA NepeyeHb U NPUMepPbl OLLEHOYHbIX CpeacTB. MOMHbIN KOMM/IEKT OLEHOUYHbIX
cpeacts npusogmtca B POC ancumnanybl 61.B.[4B.03.02.04 «<KBAHTOBAA S/TEKTPOHUKAN».

4.1 ®oH OLEHOYHBIX CPEICTB JIJIsl MPOBEeHNs TEKYIIEro KOHTPOJIsI.

®DOoHA, OLLEEHOYHbIX CPEACTB AJ15 NMPOBEAEHMA TEKYLLETO KOHTPOIA COAEPMKUT:

0 gapuaHTbl KOHTPOABLHBIX paboT; oHTponbHbIE BONpoCk! K NaBopaTopHbIM paboTam v Tpe6oBaHUs K
coaeprKaHuio oTyeTa.

[lpyMepsl BapMaHTOB KOHTPOJIBHEIX padboT

Cuctema OUEHOK BbINOJHEHUA KOHTPO/IbHOIO TeCTUPOBAHWNA:

— «OT/INHHO» — KOJZIMYECTBO NPaBU/IbHO peELUEHHbIX 3a4ay - 3;
— «XOpowo» — Konn4ecTtso NpaBnibHO pelleHHbIX 3a4au - 2;

— «yA0BNETBOPUTE/IBHO» — KOJIMYECTBO NMPaBUZIbHO pPeELUEHHbIX 3a4a4 - 1

Hu»Ke npnBOAUTCA MPUMEP HEKOTOPbIX 3a4aHNI KOHTPO/IbHOrO TECTUPOBAHMS.

Bapuant Ne 1

Ne 1.

MycTb ABa BO3OYKAEHHbIX YPOBHA HAXOAATCA B TEPMOAMHAMMYECKOM paBHoBecuu. HalianTe
OTHOCUTE/IbHYIO HaceNIeHHOCTb BEPXHETO YPOBHA NO CPAaBHEHMIO C HUXKHUM, €C/IU SHEPTETUYECKUIA 3330
MeXay YPOBHAMM COOTBETCTBYET YacToTe reHepaumoHHoro nepexoaa 24 My npu temnepatype 300 K.
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Ne 2.

BbluMcnnTe paBHOBECHYIO PA3HOCTb HAaceNeHHOCTel B ABYXypPOBHeBOM cucteme npm T= 300 K,
OTHECEHHYIO K 06LeMy YNCNY YaCTUL, CYUTAA KPAaTHOCTU BbIPOXKAEHMA YPOBHEN OAMHAKOBLIMU, ANA
CNyYan, KOrAa sHepreTMYecKmii 3a30p Mexay HUMu coctasasfeT 10 3B. YKaxute A4nMHbI BOAH W 4acTOTbI
COOTBETCTBYHOLLME U3/TYHEHUIO.

Ne 3.

HallguTe oTHOCUTENbHbIE HAaCeNIEHHOCTM SHEePreTUYECKMUX COCTOAHUIM, COOTBETCTBYIOLWMX AJIMHE BOJTHbI
reHepaLmMoHHoro nepexoga ana CO2 nasepa (B 10,6 mkm) npu Temnepatype 77 K.

Bapuant Ne 2

Ne 1.

MycTb ABa BO3OYKAEHHbIX YPOBHA HAXOAATCA B TEPMOAMHAMMYECKOM paBHoBecuu. HalianTe
OTHOCUTE/IbHYIO HaCeNIeHHOCTb BEPXHENO YPOBHA MO CPABHEHMIO C HUKHWUM, €C/IN SHEepreTUYecKumii 3a3op
MeXay YPOBHAMM COOTBETCTBYET AJ/IMHE BO/IHbI reHepaunoHHoro nepexoda 1,064 mkm npu
Temnepatype 77 K.

Ne 2.

BbluncinTe paBHOBECHYIO PAa3HOCTb HACeIEHHOCTEM B ABYXYpOBHEBOM cucteme npu T= 300 K,
OTHECEHHYIO K 00LEeMy YNCNY YaCTML, CYMTAA KPAaTHOCTU BbIPOXKAEHMSA YPOBHEN OAMHAKOBbIMU, ANS
CAyyasn, Koraa sHepreTUYeckunii 3a3op mexkay Humm coctasnsaet 0,1 3B. YKarKute a/1MHbl BOJIH M 4acToThI
COOTBETCTBYIOLLMNE U3/TYYEHUIO.

Ne3.

HaianTte oTHOCMTEIbHbIE HAaCeIEHHOCTU SHEPreTUYECKUX COCTOSHUIM, COOTBETCTBYIOLLMX AJIMHE BO/HbI
reHepaLMOHHOro nepexoa A1 aproHosoro nasepa (B2 0,488 mkm) npu Temnepatype 77 K.

KounrposnrHada pabtora N 2
Bapuant Ne 1

Ne 1.

EcTecTBeHHaA WMPUHA IMHUKN reHepaunoHHoro nepexoga CO2 — nasepa ((g 10,6 MKm) mexay
KonebaTeNbHbIMU YPOBHAMM OCHOBHOTO 3/1IEKTPOHHOIO COCTOAHMA cocTaBnafeT 50 mlu. Yemy paBHO
CNOHTAHHOE BPEMA }KU3HWN BEPXHETO 1IA3€PHOr0 YPOBHA?

Ne 2.

HeoHOPOAHOCTb BHYTPEHHUX 3/IEKTPOCTATUYECKUX NOJIer 06yCN0BANBAET CU/IbHOE HEOAHOPOAHOE
ylimpeHwue. JIMHMA NIOMMHECLIEHLIMM MOHa HeoAMMa B CTeKne, cooTeeTcTayeT nepexoay “F3/2 Blii/2 ( O
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= 1,06 Mmkm), umeet nonywmpury ABB Hm. Kakoso addekTBHOE Bpemsa nonepeyHoit penakcaumm noHa
HeoaMma?

Bapuant Ne 2

Ne 1.

Kakoi mexaHW3M yLIMPEHNA CNEKTPANbHBIX IMHMIA NpeobnafaeT B Kybuyeckmx Kpuctannax? B cteknax?
Y70 ABNAETCA NPUUYUHOM HEOAHOPOAHOTO YILUMPEHUA CMEKTPANbHbIX IMHWUIA B MPUMECHOM KpucTanne?
Ne 2.

YeMy paBHa LIMPUHA BEPXHErO S1a3ePHOro YPOBHA *F3/2 MOHOB HEOIMMA B CTEK/IE, ECAIN HUMKHUIA
Na3epHbIil ypoBEHb Ae3aKTuBMpyeTca co ckopocTbio 1/d2= 108 ¢, CuutaTh, AMHUA NlOMUHECLEHLMUM

MOHa HeOIMMa B CTEK/1e, COOTBETCTBYET nepexoay *F3/2 lzjI11/2 ( =q,06 MKM), UMEET NONYLUNPUHY Al

Eb HM.

[l[pMMepEl KOHTPOJIBHEIX BOIPOCOB NIPpM 3aumTe JjabopaTOPHEBIX
padoT
I‘Iepeqmcnme OCHOBHbIe maTepunasbl, NpumeHAaroWwmeca B Ka4ecrtee onTn4eCkmnx ycmnMTeneﬁ.

O6bAacHUTE ¢M3MHECKME npoueccol, NpoTeKkauwme B ONTU4ECKOM MmaTephane npu BO3AEVICTBM€ Ha Hero
INNIEKTPOMATrHUTHbIM Noem

Mepeuncante KBaHTOBbIE Nepexoabl B ONTUYECKOM maTepuane.

O6bsacHUTe ocobeHHOCTH KaXXA40ro KBaHTOBOro nepexoaa, ocyuLecrsnaoweroca B OnTM4eCKom
maTtepunane.

B uem cyTb MHAYLMPOBAHHbIX NEPEX0OA0B.

YT1o cobon npeacraBnAaeTt «abconoTHO yepHoe Tesio». KakoBbl ero 0COBEHHOCTUN M OCHOBHbIE
XapPaKTeEPUCTUKWN.

MepeuyncanTte ycnosms, KOTopble HEOHBX0AMMBI A4/1A NPOLLEeCCa YCUNEHUA NEKTPOMArHMTHOIo NoAs.
YT0 TaKoe ONTUYECKUIA pe3oHaTop.

OCHOBHbI€ TWUMbl ONTUYECKUX PE3OHATOPOB U UX XapaKTEPUCTUKM.

B yuem 0cob6eHHOCTb Pe30HATOPOB TUTaH-CandUPOBbLIX S1a3epoB.

KakoBbl 0COBEHHOCTM KONbLEBbLIX PE30HATOPOB.

Mepeuyncante OCHOBHbIE FreHepaLMOHHbIe NapamMeTpbl 1asepa.

Kak BanaeT TemnepaTypa Ha reHepaumnoHHbIe NapameTpbl.

OT yero 3aBUCUT €CTECTBEHHAA WMPUHA JIMHUMN,

KakoBa 0COBEHHOCTb CUCTEMbI OXNIAXKAEHUSA BOJIOKOHHbIX YCUAUTENIEN U 1a3EPOB.

Yem onpegenAaeTca moaoBan CTPYKTypa nsny4yeHmA B akTUBHOM JIa3€PHOM 3J/1IEMEHTE.
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YTO TaKkoe CMHXPOHM3ALMNA MO,

B yem ocobeHHocTu EDFA ycunutens. MpuHUmMn AencTBmMa MMNY/IbCHOroO peXxmma paboThbl
Na3epHON cucTeMBI.

MpUHUMN MoayNALMU 4OBPOTHOCTM ONTUYECKOTO U3/TYyUYeHUA.

B 4em 0coO6eHHOCTb aKTUBHbI U MACCUBHbIX ONTUYECKUX 31EMEHTOB /1a3€PHOI CUCTEMBI.
KaK ocyliectBnseTca pexxum paboTbl pemToceKyHAHbIX 1a3epoB.

YT1o TaKoe bperoscKas pelleTKa.

Mepeyncante TMNbl BPEroBCKUX PELLIETOK U X 0COBEHHOCTU, U MPUHLUIMbI UICMO/Ib30BAHUA.

4.2 ®oHA OLIEHOYHBIX CPEACTB JISl MPOBeleHNs MMPOMEeKYTOYHOI aTTecTaluH.

doHA OLLEHOUYHbIX CPeACTB ANA NPOBEeAEHUA MPOMEXKYTOUYHOM aTTecTauum CoaepKuT
KOHTPO/IbHbIe BOMPOCHI U NPpaKTUYeCcKne 3a4aHnaA, BbIHOCUMblE ANA OLEHUBAHMUA OKOHYaTENbHbIX
pe3y/1bTaToB 00yYeHUA Mo ANCLUMNINHE.

PesynbTaTbl MPOMEXKYTOUYHOW aTTecTaumMm (3a4eT M 3K3ameH) BbICTaBAAOTCA UCXOAA U3
pe3ynbTaToB cAaun nabopatopHbiX paboT, BbINOAHEHUA KOHTPO/IbHbIX PaboT CTyAeHTOB, NoceleHna
pe3ynbTaToB y4acTUA B AUCKYCCUAX Ha 3aHATUAX, MPUBOAALLMXCA B UHTEPAKTUBHOMN dpopme.

4.2.1. Bonpocbl 1 NprMepbl TUMOBbIX MPAKTUYECKUX 3a4aHWNI, BbIHOCUMbIE HA 3a4eT B 6-M
cemectpe no aucumnamnHe 61.B.1B.03.02.04 «KBAHTOBASA S/IEKTPOHUKA» ana HanpasneHna
noarotoBku: 11.03.04 neKTpoOHMKA U HAHO3/IEKTPOHUKA (MHTerpanbHas aNeKTPoHMKa, GOTOHMKA U
HaHO3/1IEKTPOHMKA) (MPOMEKYTOUYHAA aTTeCcTaL A MOXKET ObITb BbICTaB/IEHA MO Pe3y/ibTaTamM aKTUBHOCTU
CTYZEHTa NPM BbINOJIHEHUN U 3aLLMTbI 1aBOPATOPHbIX PABOT C YH4ETOM NOCELLEHUS NEKLUIA)

1. I'IepeqmchTe OCHOBHble MmaTepuanbl, npuMeHaLwmneca B Kayectee onTYeCKNUX ycvaTeneﬁ.

2. ObbAacHUTe ¢M3VILIECKVIE npoueccol, NpoTeKkawuwme B ONTU4ECKOM MmaTephane npu BOBAGVICTBMM Ha
HEero aNNIeKTPOMarHMUTHbIM Nosiem

MepeuncanTte KBaHTOBbIE Nepexobl B ONTUYECKOM mMmaTepuane.

4.  06bAcHWTE 0COBEHHOCTM KaXKA0ro KBaHTOBOrO Nepexo/a, OCYLL,EeCTBAAIOLLErOCA B ONTUYECKOM
maTtepuane.
5. B uem cyTb MHAYLMPOBAHHbIX NEPEX0OL0B.

YT1o cobom npeactaBaneT «abcontoTHO YepHoe Teno». KakoBbl ero 0cobeHHOCTU M OCHOBHble

XapaKTEPUCTUKMN.
1. MepeuyncanTte ycnosms, KOTopble HEOHX0AMMBI A4 NPOLEcca YCUNEHUA 31EKTPOMArHMTHOIo NoAs.
8.  Yto Takoe onTuueckuit pesoHaTop.

OCHOBHbI€ TWMbl ONTUYECKMX PE30HATOPOB U UX XapaKTEPUCTUKM.
10. Buem ocobeHHOCTb Pe30HaTOPOB TUTaH-CaNdUPOBbLIX 1a3ePOoB.
11. KakoBbl 0cOBEHHOCTM KONbLEBbLIX PE30HATOPOB.

12. NepeuncanTte ocHOBHbIE reHepaLMOHHbIE NapaMeTpbl Nasepa.
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13. Kak BanaeT TemnepaTypa Ha reHepaLMOHHble NapaMeTpbl.

14. Ot yero 3aBMCUT ecTeCTBEHHAA LWMPUHA IMHUN.

15. KakoBa 0COBEHHOCTb CUCTEMbI OXNaXKAEHNUA BONOKOHHbIX yCUAUTENe 1 Na3epos.
16. 4Yem onpenenaerca MoOaoBaA CTPYKTypa U3NyYeHUA B aKTUBHOM N1a3ePHOM 3/1eMeHTe.
17. Yto Takoe cMHXPOHM3ALMA MOA,

18. Buem ocobeHHocTn EDFA ycunutens.

19. NpuHUMN geicTBUA MMNYNBCHOTO PeXMMa PaboTbl 1a3ePHON CUCTEMDI.

20. MpuHUMN MoayNALMM LOBPOTHOCTM ONTUHECKOTO U3YYeHNA.

21. Buem 0cOBEHHOCTb aKTUBHbI U NACCMBHbIX ONTUYECKMX 31EMEHTOB 1a3ePHOI CUCTEMBI.
22. Kak ocyluecTBaseTca pexkmum paboTbl GeMTOCEKYHAHbIX 1a3€POB.

23. Yro Takoe 6perosckas pelueTKa.

24. Nepeuncnnte TMNbI GPETrOBCKMX PELLETOK U UX OCOBEHHOCTU, U MPUHLIMMAbI UCMONb30BaHUA.

MNpakTnyeckoe 3agaHune Ne 1.

KaKoi mMexaHW3M yLIMPEHNA CNEKTPAbHbIX IMHUIA NpeobnafaeT B Kybuyeckmx Kpmuctannax? B cteknax?
Y710 ABNAETCA NPUUYUHOM HEOAHOPOAHOTO YILUMPEHWUA CMEKTPANbHbIX IMHWUIA B MPUMECHOM KpucTanne?

MpakTuyeckoe 3agaHue Ne 2

BbluMCANTE PAaBHOBECHYHO PAa3HOCTb HAaceNeHHOCTEN B ABYXYPOBHeBOM cucTeme npu T= 300 K,
OTHECEHHYIO K 06L,eMy YMCY YacTUL, CYMTAsA KPAaTHOCTU BbIPOXKAEHUA YPOBHEW O4MHAKOBbIMM, 1A
C/lyYan, Koraa sHepreTMYeckuii 3a3op mexay Humm coctasnset 0,1 3B. YKaxkuTte A4/1MHbI BOJH M 4acTOTbl
COOTBETCTBYHOLLME U3TYYEHUIO.

MpakTnyeckoe 3agaHue Ne 3

Yemy paBHa LWIMPUHA BEPXHETO 1a3€PHOT0 YPOoBHA *F3/2 MOHOB HEOAMMA B CTEKAE, ECIN HUMKHUI
Na3epHbIil ypoBEHb Ae3aKTUBMpyeTca co ckopocTbio 1/d2= 108 ¢, CuutaTh, AMHUA NIOMUHECLEHLMUM

MOHa HeoAMMa B CTEK/Ie, COOTBETCTBYET nepexoay *F3/2 IZLII11/2 ( =q,06 MKM), umeeT nonywmpuHy A

§b HM.

OueHKM «3adeT» 3ac/yXKMBaeT 0byyatoWmninica KOTOPbIN, KaK MUHUMYM, NOKa3an
3HaHWA OCHOBHOrO y4yebHOro matepmana B o6beme, He06X0A4MMOM ANA AaNbHENLLEN
yuyebbl 1 npeacTosLLen paboTbl No Nnpodeccrmn, CNPasBAAKLWMIACA C BbINOJIHEHUEM
NPaKTUYECKMX 334aHUI, NPeAyCMOTPEHHbIX NPOrPaMMOi, 3HAKOMbIX C OCHOBHOM
NNTepaTypon, pekomeHa0BaHHOM nporpammoit. OueHKa "3aveT" BbiCTaBnAAETCA
obyyvatoLmmcs, 40NyCTUBLUMM MOTPELLIHOCTU B OTBETE Ha 3a4eTe U NPU BbIMOJIHEHUU
NPaKTUYECKMX 3a,4aHUI, BbIHOCUMbIX Ha 3a4eT, HO 061aaatoLWLMM HeobXoAMMbIMM
3HAHUAMMN N YMEHUAMMU ANA UX YCTPAHEHUSA NPU KOPPEKTUPOBKE CO CTOPOHDI
npenogasaTens.

OugeHKa ""He 3auTeHO0' BbicTaBnAeTCA 0byyarowemycs, 06HapyKMBLIEMY
cyl,ecTBeHHble npobenbl B 3HAHUAX OCHOBHOMO MPOrPamMMHOro matepurana no
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AVCUMNANHE, AONYCTUBLLIEMY NPUHUMNMANbHbBIE OLWNOKM B BbINOJAHEHUM
NpeAyCMOTPEHHbIX NPOrPAMMON NPaKTUYECKMX 3a4aHMI (OTCYTCTBME 3HAHUN
3HAYUTENbHOWM YacCTM NPOrPaMMHOro MaTepurana; HeNOHMMaHME OCHOBHOIO
coAepKaHNA TEOPETUYECKOrO MaTepurana; HeCNOCOOHOCTb OTBETUTb Ha YTOUHAOLLME
BONPOCbI; HEYMEHWNE NPUMEHATb TEOPETUYECKME 3HAHNA NPU PELLUEHMUM NPAKTUYECKUX
3a/a4 A40oNyCTUBLUEMY NPUHLUMUMNNA/BbHbBIE OWMBKN, KOTOPble HE NO3BOAIOT eMy
NPOAO/IKUTb 0ByYeHNe UAN NPUCTYNNTb K MPaKTUYECKoM NpodecCcMoHaIbHOM
AeATeNbHOCTN MO OKOHYaHMM 06pa3oBaTe/IbHOro yypexaeHma 6e3 4ONONHUTENbHbIX
3aHATMI NO COOTBETCTBYIOLLEN AUCLUNINHE).

OueHouYHble cpeacTBa ANA UHBAINAOB M UL, C OFPAHUYEHHbIMU BO3MOMKHOCTAMM
3[,0pOBbs BbIOMPAOTCA C YY4ETOM UX UHANBUAYANbHbBIX NCUXOPU3NYECKUX
ocobeHHocTeNn.

— npun HEO6XO,D,MMOCTM MHBaIMgam N 1muam C orpaHN4YeHHbIM BO3SMOXKHOCTAMMU
340p0BbA NPEAOCTABNAAETCA AO0NO/IHNUTE/IbHOE BpeMA ANA NOATr0OTOBKU OTBETAQ,

— NpY NPoBeieHUN NpoL.eaypbl OLEHUBaHMA Pe3ynbTaToB 0by4yeHna MHBANNA0B U
JINL, C OTPaHMYEHHbIMW BO3MOXHOCTAMM 340PO0BbA NpeaycMaTpMBaeTCs
MCMNO/b30BaHNE TEXHUYECKUX CPEACTB, HEOOXOAMMbIX UM B CBA3M C UX
NHANBUAYaNbHBIMU OCOBEHHOCTAMU;

— npu H€O6XOLI,MMOCTVI anA o6yqarou.|,mxc;| C OrpaHnM4YeHHbIM1 BO3MOXHOCTAMMU
340poBbA U MHBANNOOB npoueaypa oueHnBaHMA Pe3ynbTaToB O6Y'~IEHVIFI no
ANCunnanHe MOXKET NPoBOANTLCA B HECKOJ/IbKO 3TAMOB.

Tun npubopa B mB KOMm Iy,

KT 215 B 10 20 3 500

Mpoueaypa oUeHMBAHNA Pe3yIbTaToB 06yYeHUs MHBAIMAOB U NIUL, C OFPaHUYEHHbBIMM
BO3MOKHOCTAMM 340p0BbA NO AUCLUNINHE (MOAYAI0) NpeaycMmaTpuBaeT
npeaoctasneHne nHdopmauum B Gopmax, afianTMPOBaHHbIX K OrPaHUYEHUAM UX
340P0BbA M BOCMPUATUA NHPOPMALUN:

[na nuu, c HapyLWeHNAMM 3peHns:
— B Ne4yaTHOM popme yBeIMYEHHbIM LWPUDTOM,

— B GOpMe 3/IeKTPOHHOr0 AOKYMEHTA.

[Nna nuu, c HapyweHMAMM cayxa:
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— B neyaTHOM popme,

— B GOpPME 3/IeKTPOHHOI0 AOKYMEHTA.

[Ns 1L ¢ HapyLWEeHMAMM ONOPHO-ABUraTeNbHOro annaparTa:
— B neYyaTHOM popme,

— B POpMe 3N1eKTPOHHOIO AOKYMEHTa.

[laHHbI NepeyeHb MOXKET BbiTb KOHKPETU3NPOBAH B 3aBUCUMOCTU OT KOHTUHIEHTa
obyuatoLmxcs.

5. Mepeyenb 0CHOBHOII M JONOIHUTEILHOI YueOHOI JIUTEpaATYpbI, HEOOXOAUMOIi 1151
OCBOEHUS JUCHUILTHHBI (MOTYJIs).

5.1 OcHoBHas JuTepaTypa:

NapkuH A.UN. KorepeHTtHaa ¢oToHuKa. — M.: BUHOM, 2007.

2. WrHaToB, A.H. ONTO31eKTPOHMKA U HAHOPOTOHMKa [INEKTPOHHDIN pecypc] : yueb. nocobre —
InekTpoH. aaH. — CaHKT-NeTepbypr : JlaHb, 2017. — 596 c.
— Pexxum goctyna: https://e.lanbook.com/book/95150

Kanutnesckmin H.W. BonHoBasa ontuka. — CM6.: /laHb, 2008.

Bewiko, B.. ONOpHbIN KOHCMNEKT NeKLUMA NO Kypcy « DU3UKO-TEXHUYECKME OCHOBbI 1a3ePHbIX
TexHonorn». Pasgen: TeXHoNOrMYecKue nasepbl 1 1a3epHOe U3nedeHne [DNeKTpoHHbIN pecypc] :
y4yeb. nocobmne — InekTpoH. gaH. — CaHkTtMetepbypr : HUY UTMO, 2005. — 50 c. — Perkmum
aocrtyna:

https://e.lanbook.com/reader/book/59505/#1 — 3arn. c aKkpaHa.

ﬂ,ﬂﬂ ocBoeHnA OUCUUNANHbI MHBaAnAamMn U andamm C orpaHMYeHHbIMU BO3MOXKHOCTAMMU
3/10pOBbA MMEIOTCA U3JaHNA B SNEKTPOHHOM BUAE B 3NE€KTPOHHO-6MBNNOTEUHBIX chcTeMax «/laHby U
«tOpanT».

5.2 lonoJiHUTEIbHAS JINTEpaTypa:

1. 3sento O. NpuHUMNbI nasepos. — CM6.: NaHb, 2008.

2. UykaHos B.H., AAkosnes M.fl. BONOKOHHO-ONTUYECKAA TEXHUKA. [paKTMUYecKoe pyKoBOACTBO. —
M.: UHdpa-UHKeHepus. - 2014. — 304 c.

3. Nasepbl: NPUMEHEHMA 1 NPUAOXKeHUA [INeKTPOHHbIN pecypc] : yueb. nocobue / A.C. Bopeiiwo
[v ap.]. — dnekTpoH. aaH. — CaHkT-MNeTepbypr : flaHb, 2016. — 520 c. — Pexxum goctyna:
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https://e.lanbook.com/book/87570.

6. [IepeyeHnb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAMOHHOM ceTu «AHTEpHETY,
HEeO00XOTUMBIX /IJIsl 0CBOEHHUS TUCHMUIJIMHBI (MOTYJIfA).

1. anektpoHHan 6ubnnoteka OPAUT: www.biblio-online.ru

2. dneKTpoHHO-6MbMoTeuHan cuctema JIAHb: https://e.lanbook.com

7. MeToanyeckue yKazaHus i1 00y4al0MuXcs 10 OCBOEHUI0 TUCUMILINHBI (MOAYJIf).

Nlekums saBnsetcs oaHon ns Gopm U3ydyeHMa TEOPETUYECKOro MaTepumana no aucumnauHe. B xoae
JNIEKUMOHHOIO Kypca NPOBOAUTCS MU3/I0KEHNE COBPEMEHHbBIX HAay4YHbIX NOAX0A0B M Teopuii. B TeTpagm
ON151 KOHCMEKTUPOBaHMUA NeKLMiA HEOBX0AMMO MMETb NOASA, FAe NOo XOA4Y KOHCNEKTMPOBAHMA AenatoTca
HeobxoaMmble MOMETKU. 3anucy A0/IXKHbI ObITb N30MpPaTeNIbHbIMM, NONHOCTbLIO C/ieyeT 3anNncbiBaTb
TONbKO onpeaeneHus. B KOHCNEeKTe NPMMEHSAIOT COKpaLlLeHMe C/I0B, YTO YCKOPSAET 3anmck. Bonpochl,
BO3HMKAIOLWWME B XO4€ NIEKLUN, PEKOMEHAYETCA 3aNnCbiBaTb HA NONAX U NOC/IE OKOHYAHMA NEKLNN
06paTMTbLCA 3a pa3bACHEHWEM K NpenogaBaTtesnto. Heobxoanmo akTMBHO paboTaTb C KOHCMEKTOM
NIEKUMN: NOC/Ie OKOHYAHUA NEKLUUM PEKOMEHAYETCS NepeymTaTb CBOM 3anmncu, BHECTM NOMPaBKU U
OONONHEHUS.

OAHMM U3 OCHOBHbIX BUAOB AeATENbHOCTU CTyAeHTa ABNAETCA CamMocToATelbHas paboTa, KoTopas
BKJ/ItOYAET B cebs U3yyeHune NeKUMOHHOro maTepuasna, y4ebHUKOB U y4ebHbIX MOCOOMI, MOATOTOBKM K
BbINOJHEHWNIO NabopaTOPHbIX PaboT M 0HOPMAEHNIO TEXHUYECKUX OTYETOB MO HMUM, a TaK e NOoAroTOBKM
K NPaKTUYECKMM 3aHATUAM U3YYEHUEM KPATKOM TEOPUM B 3aZa4HMKaAX U peLleHnn OMALLIHUX 33 43aHUN.

MeToauKa camocToaTeIbHOM paboTbl NpeaBapuTENbHO Pa3bACHAETCA NpenoaasaTesieMm 1 B
nocneaytoLLem MOXeT YTOUHATLCA C YH4ETOM UHAMBMAYaAbHbIX 0COBeHHOCTEN CTyAeHTOB. Bpema u
MECTO CaMOCTOATE/IbHOW PaboTbl BbIGMPAIOTCA CTYAEHTaMM NO CBOEMY YCMOTPEHMIO C YYETOM
pekomeHAaLmit NpenojasaTtens B BUAE NaaHa CaMOCTOATE/IbHOM paboTsl cTyAeHTa. MaaHnpoBaHue
BpPeMeHU Ha CaMOCTOATE/IbHYI0 paboTy, He06X0AMMOro Ha U3yYeHMe HaCcTOoALLEN ANCUMMINHDI,
CTyAEHTaM /lydlle BCero OCyLeCcTBAATb Ha BECb CEMECTp, NpeaycmaTpmBasn npu 3sTOM peryaspHoe
NOBTOPEHWE NPOMAEHHOro maTepuana.

CamocTosaTenbHyo paboTy Hag, ANCLUNIMHON CneayeT HauMHaTb C U3yYeHUs NPorpammbl, KOTopas
COLLePKUT OCHOBHbIE TPEBOBaHMA K 3HAHWUAM, YMEHUAM W HaBblKkam 0bydyaembix. O6A3aTeNbHO cieayeTt
BCMOMHWTbL PEKOMEHAAUMN NPenoaaBaTtens, AaHHbIE B XO4€e YCTaHOBOYHbIX 3aHATUI. 3aTem creayeT
NPUCTYNaTb K N3YYEHWNIO OTAE/bHbIX Pa3Aenos 1 TeM B NOPAAKE, NPeayCMOTPEHHOM NPOrpaMmmoin.

Monyums npeacrasneHne 06 OCHOBHOM coAepXaHUK pa3aena, Tembl, He06X0AMMO U3YUNUTb
mMmaTepuan no Teme, U3/103KeHHbIN B yuebHUKe. LlenecoobpasHo COCTaBUTb KPaTKUIN KOHCMEKT UK CXemy,
0TOBPaANKaIOLLYHO CMbICA U CBA3WM OCHOBHbIX MOHATUIA 4aHHOTO Pa3Aena y BK/OYEHHbIX B HEro TeMm.
O6a3aTesnibHO CcneayeT 3anmcbiBaTb BO3HUKLLWE BOMPOCHI, HA KOTOPbIE He YAan0Ch OTBETUTb
CaMOCTOATE/IbHO.

HeobXxo0AMMO M3yUnTb CMMCOK PEKOMEHAOBAHHOM OCHOBHOW W AOMNOJHUTE/IbHOW INTEPATYPbI U
y6eaunTbea B €€ HaAMYnM B IMYHOM NOJIb30BAHMM WM B NOAPA3AENEHMAX BUBANOTEKN B BYMaXKHOM UK
3/1EKTPOHHOM BUAE. BClO OCHOBHYIO y4eOHYIO MTEPaTypy KenaTesibHO U3yyaTb C COCTaBEHUEM
KOHcneKTa. Llenb HanucaHna KoHCNeKTa No AMcumunanHe — copmmpoBaTh HaBbIKM MO MOMCKY, oT6opY,
aHanusy n GopmMynnMpoBaHuio yyebHoro matepmnana. ITM HaBblkM 06a3aTeNbHbI ANA N1060ro
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cneumanncTa ¢ BbicliMM obpasoBaHMem He3aBMUCMMO OT BbiBpaHHOro HanpasaeHua. Mpu paboTte Hag,
KOHCNeKTom 06a3aTe/IbHO BbIABAAIOTCA U OTMEYalOTCA TPyAHbIE AN CAMOCTOATENbHOMO U3yYeHUs
BOMPOCbI, C KOTOPbIMMU YMECTHO 06paTUTLCA K NPenoaasaTento npu NoceleHm 3aHATUN 1
KOHCYNbTaunin, "M60 B MHAMBUAYANbHOM MOpPAAKE.

K npakTuyeckMm 3aHATUAM HEObX0AMMO roTOBUTCA NPeABaPUTENbHO, 40 Ha4ana 3aHATUS.
HeobxoaMmo 03HaKOMUTCA C KPATKON TeopMe B PpeKOMEHA0BaHHOM 331a4HMKe N0 COOTBETCTBYOLWEN
Teme 1 npopaboTaTb NPUMeEpPbI peLleHUn pa3obpaHHbIX B 3aJ4a4HMNKe yNpaxKHeHU. B xoqe noAroToBKy,
TaK e c/ielyeT BECTU KOHCNEKTUPOBaHME, a BO3HMKLUME BOMPOCHI 3a4aTb BeAyLLemy NpenogasaTteto B
Haya/ie NPaKTUYECKOro 3aHATHUA.

K nabopaTopHbim paboTam caeayeT NoAroToBUTLCA NpeaBapuUTe/IbHO, 03HaKOMMBLLUCH 3apaHee U
C METOAMYECKMMM PEKOMEHAALMAMM MO NPOBEAEHMIO COOTBETCTBYIOLLEN NabopaTopHO paboTbl, U B
c/lyyae HeobXo4MMOCTU NPOBECTU NPeABapUTeNbHbIe PaCcYEThl.

B 0CBOEHMM ANCLUMNAMHBI UHBANMAAMWN U IULAMU C OrPaHUYEHHbBIMM BO3MOMKHOCTAMM 340P0BbA
npeaycmoTpeHbl MHAMBUAYabHbIE KOHCYbTauuK (B TOM Yncne Yepes email), Tak Kak 6onblioe
3HauYeHMe MMeeT KoHCyAbTauuu. MHAMBUAYaNbHbIE KOHCYNbTAUMK MO NpeaMeTy ABAAIOTCA BaXKHbIM
dbaKTopom, cnocobCTBYOWMM NHANBUAYANN3ALNM OBYUYEHUS N YCTAHOBAEHMIO BOCMUTATENLHOMO
KOHTaKTa Mexkay npenogasaTtenem u 0byyatolwmmes MHBAIMAOM UAU IMLOM C OrPaHUYEHHbIMU
BO3MOKHOCTAMMW 340P0BbA.

PekomeHayeTca cieayowmin rpapuK camocToAaTes/IbHOM PaboTbl CTYAEHTOB MO y4ebHbIM
HeAensam Kaxaoro cemecrpa:
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PexoMeHIOyeMbEV T'pPaduK CaMOCTOSATEJIbHOM PpaboThH CTYIEeHTOB B 6-M

ceMecTpe 10 OVMCLUUILJIVIHE

«KBaHTOBAaA DBIIEKTPOHUKA»

Ne MpumepHbIH c
Kn
n/n broaxeT po
. BbIMNOJIHEHUA
CopeprkaHue caMoCToATe/IbHOM BPEMEHN Ha dopma
HanmeHoBaHWe pasgena BbINO/IHEHUNE 3afaHua dopma KoHTpons
paboTbl . | oTyeTHOCTM MO
yd. vac. (Homep yuebHol
3aZaHunto
(CPC) Heaenn cemecTpa)
1 BeeaeHue B npegmer M3yyeHune nuTepaTypbl No TeKcToBbIN
MCTOPUM CO34aHMUA U Pa3BUTHIO 2,8 2 OOKYMEHT, YCTHbIN OoTBET
Na- 3epHbIX CUCTEM npeseHTaums
2 Bsaumopgeiicteue  u3nydeHus ¢ M3yyeHue M aHanu3 nvTepaTypbl, No
o o TeKcTOBbIN
MHBEPCHOW cpeaoi BOMPOCaM COBPEMEH- §
HbiX o6nacteii  MCNONb30BaHMA 11 2 AOKYMEHT, YCTHbIV oTBET
Na3epHbIX CUCTEM npeseHTauua
3 CTpyKTypHasa cxema onTU4YecKoro MouCK 1 aHaNU3 UHTepPHETUCTOYHUKOB,
ycunuTens u nasepa cocTaBaeHue
aHHOTMPOBAHHOIO CMMCKa HanaeH- TekcrosbIn
HbIX pecypcos no Teme. Mouck 6 2 daiin, YCTHbIV OTBET
OTBETOB Ha BOMNPOCHI A8 npeseHTaumna
CaMOKOHTpONA.
4 OnTryeckne pe3oHaTopbl 1a3epos N3yueHune MeToA0B PacueTHbI
MaTemMaTUYeCcKoro MoAennpoBaHna 5 4 daiin, YCTHbIN OoTBET
reHepauMOoHHbIX MPOLLECCoB npeseHTaums




PeXnmbl paboTbl NasepoB dannsl
O6paboTKa MHPopMaL MK C matematuye-
ncnonb3osaHmem nporpamm Excel, 5 CRUX YCTHbIN oTBET
MarTkaz penaKTopos,
npeseHTauma
23
Tunbl nasepos dannbl
MogaennpoBaHue reHepaLMOHHbIX MaTemaTmye-
NPOLLeCcCcoB B 3a4aHHbIX aKTUBHbIX .
5 CRUX YCTHbIM OTBeT
cpefax (peweHWe KOHKPETHbIX peAaKTopos.,
WHXXEeHepHbIX 3a4a4). npeseHTaums
PacnpocTpaHeHuWe nasepHoro .
MN3yyeHne ocHOB pa3paboTKu TekcToBbIN
n3nyy4eHua B atmocoepe, Boae, . .
TEXHWYECKOM AOKYMEHTALUMM Ha 5 OOKYMEHT, YCcTHbIN oTBET
KOCMOCE M ONTUYECKOM BOJIOKHE
NasepHble CUCTEMDI npeseHTaumsa
NMpumeHeHne nasepos TeKcToBbIN
OOKYMEHT,
MoAroToBKa OTYETHON AOKYMEHTaLMUK pacyeTHbIN
no BOMpPOCam MoAEeNMPOBaHUA daiinbl B
reHepaLoHHbIX 5 MaTemaTuye- | YCTHbIV oTBET
NPOLLECCOB B Pas/IMYHbIX 1a3ep- CKUX
HbIX CUCTEMAX peaaKkTopax,
npeseHTaumsa
UTtoro : 46,8
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8. Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHH, HCTIOIb3yeMbIX PH OCYIIECTBIECHUH
00pa3oBaTeIbHOIrO MpoLecca Mo JUCHUIINHE (MOIYJIIO).

8.1 Mepeuenn nHGOPMATMOHHBIX TEXHOJIOTHii.

Mpwu ocyLecTBNeHNN 06pa3oBaTeIbHOrO NpPoLecca No AMcUMNAnHe «KBaHTOBas 3/1eKTPOHMKa»
NCNO/b3YOTCA MHTErPUPOBaHHbIE TEXHONOMMKN OpraHM3aumm yyebHoro npouecca, T.e. pas/ndHble
COYETaHWA ayaUTOPHbBIX M AUCTAHUMOHHBIX 3aHATMIA. JIeKTOpbI M NpenoaaBaTtenu, segylume
NPaKTUYECKUE U CEMMHAPCKME 3aHATUSA, 40 Haya/la CeMECTPa COCTaB/IAOT M Pa3MELLAlOT Ha cepBepe
rpaduK yuebHoro npouecca, rae 4eTasibHO ONUCbIBAIOT NOPAAOK U3YYEHUA AUCLMMANHBI B JAHHOM
cemectpe. OCHOBHOM GaKTUYECKN maTepunas, 3apaHee NoaroToBAEHHbIN NEKTOPOM M CHabXKeHHbIN
HEeobX04AMMbIM KOIMYECTBOM U/TIOCTPALMUI U MHTEPAKTMBHbIX 3/1EMEHTOB, Pa3MeLLLAeTca Ha cepeepe

BMeCTeE C METOANYECKMMU PEKOMEHAALMUAMMU MO €ro CaMOCTOATE/IbHOMY U3YYEHUIO.

MpoBeaeHMe YacTu IeKLMin B 6 cemecTpe NpeaycmaTpMBaeT UCNOb30BaHMe
AEMOHCTPALMOHHbIX MybTUMEANNHBIX MaTEPUAIOB C UCMO/Ib30BaHUEM
NpoeKTopa.

8.2 Iepeuenn He0GX0AMMOI0 IIPOIPAMMHOIO 00ecIedeHH s,

TaK KaK g/1a caMocTosATeIbHOW paboTbl 06yyatoLwmxca NpeAnoiaraeTcs OCTYN B 3/1IEKTPOHHYHO
MHPOpPMaUMOHHO-06pa3oBaTeIbHYIO Cpedy opraHM3aummn u cetTb MHTEpHeT, To 0bLume TpeboBaHUs K
NMOMELLLEHUAM A1 CAMOCTOATE/IbHOW PaboTbl 06yyatoWmxca BNOJIHE AOCTaTOMHO. [loNoHUTENBHO,
cneuyannsMpoBaHHOE NporpaMmmHoe obecneyeHune gna peannsalmm HacToALen NPorpaMmmbl He
TpebyeTcs.

83 Hepeqeﬂb I/IH(l)OpMaIII/IOHH])IX CIIPABOYHBIX CUCTEM:

1. 3nekTpoHHaa 6ubnnoteka OPANT: www.biblio-online.ru

2. 3neKkTpoHHO-6nbanoTeuHan cuctema JIAHbD: https://e.lanbook.com

9. MaTtepuaJIbHO-TeXHUYecKas1 0a3a, Heo0X0AuMMAs 111 OCYLeCTBJIeHUs 00pPa30BaATEeJIbHOI0
npouecca no JHCUHILIAHE (MOAYJIIO0).

MaTepuanbHo-TeXxHMYecKoe obecnedyeHne gucumnanHbl (Moayna)

Ne Bua pabot
M OCHaLLEeHHOCTb
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JIeKuMOoHHbIe 3aHA-
™A

JlekuMoHHas aygMTopus, OCHalLeHHasa Npe3eHTaLuNoHHOM
TEeXHUKOM (NPOeKTop, 3KpaH, KomnbloTep/HOYTOYK) K
COOTBETCTBYIOLWMM NporpammHbim obecnedyeHmem (MO) gns
BocnpousseaeHuns dannos popmaTa jpg v avi. [LocTaTOUHbIM
KONMYeCTBOM Nocago4Hbix mect: N2 209C.

MpakTnyeckme 3aHATUA

JleKumMoHHaa  ayguTopusa,  OCHalleHHas  Npe3eHTaLMOHHOW
TEXHUKOW (MPOEeKTop, 3KpaH, KomnbloTep/HOYTOHYK)
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M COOTBETCTBYIOLMM NporpammHbim obecneyeHunem (NO) ana
BocnpousseaeHus dainos popmara xls, doc:
Ne209C.

NabopaTtopHble 3aHATUA

JNlabopaTtopuma, yKOMMNAEKTOBaHHAA CneLnanm3mpoBaHHON
mebenblo U TeXHMYEeCKMMU cpeacTeamm obydyeHus. MposeaeHne
3aHATUI N1abopaToOpPHOro NPaKTMKyMa NpeayCcMOTPEHO B
nabopatopum «OnTruyeckoro matepumanosegeHma» Nel119C Ha
NlabopaTopHbIX CTEHAAX, YKOMMNEKTOBAHHbIX
CNeKTpasbHOU3MEepPUTENbHbIM 060pYyA0BaHUEM U PA3NNYHBIMK
Na3epHbIMN CUCTEMAMMU.

pynnosblie NomeleHne ¢ 4OCTAaTOYHbIM KOMYECTBOM NOCAL04YHbIX MECT U
(MHaMBMAyanbHble) MeJIoBOM UM MapKepHoit gockomn: Ne209C

KOHCYNbTaLMn

|-|p0M€)KyTO'~IHaH |-|OM€LLI,eHl/Ie C AOCTATO4YHbIM KOIMYECTBOM MOCaAA04YHbIX MEeCT:
aTrectauus Ne209C.

CamocTosTenbHas KabuHeT ana camocToaTenbHOM paboTbl, OCHALLEHHbIN

pabota KOMMNbIOTEPHOMN TEXHWUKOM C BO3MOXKHOCTbIO MOAKIOUYEHMA K CETU

«MHTepHeT», NporpaMmoii 3KpPaHHOro YBEANYEHUA U
obecneyeHHbIN 4OCTYNOM B 3/IEKTPOHHYHO
nHbopmaumoHHoobpa3oBaTeNbHYO Cpeay YHUBEpCUTETa:
Ne 208C







