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1 ]_leJII/I " 3a1a4Y1 U3YYCHUSA TUCHUIITTHHBI

1.1  Heas aucuuniannb
YyebHasa aucumnanHa « KBAHTOBAA S/TIEKTPOHUKA» cTaBUT CBOEMN Lie/blo NoJly4eHne
CTYAEHTAMWN TEOPETUYECKUX 3HAHWNM, NPAKTUYECKNUX YMEHUIN U HABbIKOB MO NPUHLMNAM U GUBNYECKUM
OCHOBaM paboTbl N1a3epPoB U la3epHbIX CUCTEM, HEOOXOAMMbIX U AOCTATOYHbIX A5 OCYLLLECTBNEHUS BCEX
B1AOB NPodeCcCMOHaNbHON AeATENbHOCTU, NPeAyCMOTPEHHOM 06pa3oBaTe/IbHbIM CTaHAAPTOM.

®PYHKUMOHNPOBAHNE COBPEMEHHbIX TEIEKOMMYHUKALMN HEMbBICIMMO 6€3 ONTUYECKUX U
NasepHbix cuctem. Hanbonee pacnpocTpaHeHHble B UHGOKOMMYHMKALMOHHbIX TEXHO/IOTUAX ABNAKOTCA
Nla3epHble CUCTEMbI, MPUHaAEXKaLLMe KNaccy TBEPAOTE/IbHbIX 1a3E€POB U OTHOCALUMXCS K TUMY
BOJIOKOHHbIX. TaKnM 06pasom, nsyyeHme pusnyeckmx NpUHLMNOB U OCHOB PaboTbl BOJIOKOHHbIX
1a3epoB N yCUAnTeNen ABASeTCA akTyasibHOM 3a4a4elt ANa CTYAeHToB, 00y4YaroLWmUXca No OCHOBHOM
obpasoBaTenbHOM nporpamme «MHTerpasbHas 3N1eKTPOHUKA, GOTOHUKA M HAHOSNEKTPOHMUKA»
HanpasaeHMA INEeKTPOHMKA U HAHOIIEKTPOHMKA.

1.2 3ajauu IMCHUILIMHBI
OCHOBHbIMW 3343a4aMu AUCUMUMNINHDI ABIAIOTCA U3YYeHMe CTYAEeHTaMN OCHOB GU3MKM,
pexunmoB paboTbl, NapaMeTPOB, XapPaKTEPUCTUK U TUTNOB 1a3ePOB, CBOMCTB /1a3ePHOr0 U3/yYeHus,
ONTUYECKMX cucTem GOPMUMPOBAHUA M NPeobpa3oBaHUA Na3epHbIX NYYKOB M obnacTei NpUmeHeHnn
N1a3epoB, a TaKKe NpuMobpeTeHns CTyAeHTaMn YMEHWIA U HaBbIKOB MO NpaKTUYeckon paboTte ¢
NasepHbIMMU CUCTEMAMM.

1.3 MecTO IMCUMILVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl
OuncumnanHa «KBaHTOBasA 3NeKTPOHMKa» Aaa 6akanaspuaTa No HanpPaBAEHUIO NOATOTOBKM
11.03.04 «3NeKTPOHMKA U HAHOINEKTPOHMKA» OTHOCUTCS K y4eBHOMY LMKAY BapMaTUBHOM YacTu.

OuncumnanHa 6asmnpyeTca Ha 3HaHMAX, NOJIYYEHHbIX NO 63a30BbIM AUCLMNIMHAM y4eBHOro NaaHa
(«®dusnka» (pasgensbl «ONTUKa», K ATOMHaA GU3UKaA»), U ABNAETCA OCHOBOM A/1A U3yYEHUSA CieayoLmnX
ANCUUNANH y4ebHOoM nporpammbl.

3HaHusA, NpMobpeTeHHble B NPoLecce NPOXOXKAEHMA Kypca, HeobXxoaAMMbl ANA NOSyYEHMUSA
6a30B0Oro ypoBHA B NOHMMaHNN GU3NKU ONTUYECKMX NPOLLECCOB, NPUHLMNOB PaboTbl ONTUYECKMX
ycunutenen n paboTbl KBAHTOBbIX YCTPOMCTB.

14 IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS N0 JUCHUILUIUHE (MOIYJIIO),
COOTHECEHHBIX € MJIAHUPYEMbIMH pe3yJIbTATAMH 0CBOEHHs 00pa3oBaTeIbHOI MPOrpaMMbl

MN3yueHne gaHHOW yuebHOM ANCUMNAMHBI HanpasBaeHo Ha GopMUPOBaHME Y 0BYUaIOLINXCA CAeAYIOLLIMX
komneTteHumn: MK — 3, NK-4.

NHaeKc CopeprkaHue B pesynbTate M3yyeHuma yuebHOM ANCLUNAUHBI
KOMMeTeHLunu obyyvatowmeca AONKHbI




n.n KOoMNeTeHuMn 3HaTth YMmerh Baagerns
(nnn eé yactn)

1. |NK-3 TOTOBHOCTBIO 3/IEMEHTHYIO | MPOBOAUTL Hasbikamu
AHAJIU3UPOBATH u

p 6a3sy KOMNblOTEPHOE | onpeaeneHus

CUCTEMATHU3UPOBATH
Ppe3yJbTaThl BOJ/IOKOHHO- | MOAE/INPOBAHNE| xapaKTepUCTUK
HCCHeHOBaHHﬁ, ONTUYECKUX 3/1eMeHTOB N onNTUYeCcKux
NpeACTaBJIATL MaTCpUaJIbl cucTem .
B BUJC HAYYHBIX OTYECTOB, cncTem o cncrem ceAasun ’
e — cBA3MN; onTUYecKom
NIpe3eHTALMN CBA3N,

2. | NK-4 CIIOCOOHOCTHIO
MpOBOAUTH
npeaABapUTCILHOC
TEXHUKO-3KOHOMHYECKOC
000CHOBaHHE TIPOCKTOB;

2. CTpyKTypa u cofepKanue JUCIHILIMHBL.

2.1

Pacnipenesienne Tpyao€MKOCTH JMCHMIIIMHBI 10 BUIaM PadoT.

O6Las TPYA0EMKOCTb ANCLUNANHBI cocTaBaAeT 3 3ad.e. (108 yacos), ux pacnpeaeneHue no

BMAam paboT npeactasneHo B Tabauue.

Bua y4yebHot paboTbl

Bcero yacos

CemecTpbl (4achbl)

6
AyAUTOpPHBIE 3aHATHSA (BCEro): 56 56
3aHATUA NEKLMOHHOIO TMNa 28 28
3aHATUA CEMUHAPCKOro TUNa (CemuHapsbl, MPakTUYECKME 3aHATHA)
/TabopaTopHbie 3aHATUSA 28 28
Nnasi kOHTaKTHas1 padora: 5,2 5,2
KoHTponb camocToAaTenbHoM paboTbi (KCP) 5 5
MpomerkyTouHaa attectaums (MKP) B dopme 3auera — IK3amMeHa 0,2 0,2
CamocrosiTesibHasi padoTa, B TOM 4HucJIe: 46,8 46,8
MpopaboTKa yuebHoro (TeopeTnyeckoro) matepuana 46,8 46,8
BbinonHeHWe MHAMBUAYANbHBIX 3343aHMIA (MOATOTOBKA COOBLLEHW,
npe3eHTaLni) i i
Pedepar - -
KoHTpoJib:
MoAroToBKa K aK3amMeHy
OO0masi Tpy10eMKOCTh 108 180 108
61,2 61,2 61,2
3 3 3




2.2  CTpyKTypa IHCHHILUITHHBI:

PacnpeaeneHve BuaoB y4ebHoOM paboTbl U UX TPYA0EMKOCTU MO pasaenam

ANCUUNANHDI.

Pasgenbl (Tembl) AUCUMNANHDBI, U3y4aemble B 6 cemecTpe ¢BOAHAS TA0JMUA (ouHas hopma):

Konunuyectso 4yacos
Ne | HaumeHoBaHue pa3aenos (Tem) AypuTopHas BreayauTopHas
Bcero Pabota KCP pabota
n| n3 NP CPC
1. |BeegeHue B npegmer 3,8 1 1,8
2. B3aMM0,a,eUMCTsme 1:13nyquMﬂ c 18 4 8 6
MHBEPCHOM Cpesoi
3. |CTpyKTypHaA cxema onTUYeCcKoro 9 ) 1 6
ycunnTena v nasepa
4. |OnTnyeckue pe3oHATopPbl 1a3epos 15 4 4 1
5. |Peunmbl paboTbl nasepos 18 4 8
6. |Tunbl nasepos 19 4 8
7. |PacnpocTtpaHeHue nasepHoro 1
n3nydyeHuna B atmocoepe, Boae, 12 4 7
KOCMOCe U ONTUYECKOM BOJIOKHE
MpumeHeHMe nasepos 12 4 1 7
9. [[MpomexkyTOYHana aTTecTauuna B 02
dopme 3ayeTa ’
10. |MpomerKyTOYHaA aTTecTaumAa B
dopme 3K3amMeHa
11. |MoaroToBKa K aK3aMeHy
Hmoeo no oucyuniune: 108 | 28 28 5 46,8

Mpumedanue: /1 — nekummn, N3 — npakTMyeckune 3aHaTMA / cemuHapsl, JIP —
nabopatopHble 3aHATMA, CPC — camocToAaTenbHan paboTta ctyaeHTa, KCP — KOHTpOAb

camocToaTeNibHOM paboTbl.

KOHTaKTHaA pa60Ta npu nposeaeHnn y‘-leGHbIX 3aHATUI MO ancumnnmHe «BonoKoHHbIe Nna3epbl
N ycunanTenn» BKAOYaeT B ceba: 3aHATUA NEKUMOHHOrIo Tnna, NpakTn4eCKkne 3aHATHUA, na6opaToprle

paboTbl, rPynMnoBble KOHCY/IbTALMM (TaK XKe U BHeayAUTOPHbIE, Yepes 3/1IeKTPOHHYIO MHPOPMaLMOHHO-

06pasoBaTeibHYIO cpeay), NPOMEKYTOUYHYIO aTTecTaumio B yCTHOM dopme.

2.3 Copepxanue pasieaoB (TeM) AHCHHUIUIAHbI:

2.3.1 3ausaTHA JeKIHOHHOTO THIIA

HanmeHoBaHue
No CopeprkaHue pasgena (Tembl)
pasaena (Tembl)

dopma
TeKyLero
KOHTpONA




.|Beeoenue 6
npeomemn.

NcTopua pa3sutua nasepos. Knaccndumkauma naszepos.
MpuHuMn aencrTeuna nasepos. OTAMYUTENbHbBIE CBOMCTBA
NA3epPHOro U3ly4eHUA: MOHOXPOMATUYHOCTb,
KOrepeHTHOCTb, HanpPaB/AeHHOCTb, MUHTEHCUBHOCTD,
nonapusauma

Onpoc,
npaKkTuyeckue
334aHuA

.|Bzaumooeiicmeue

UBYyHeHUsl Co
cpeootl.

DHepreTnyeckue ypoBHM aTOMOB, MOHOB U MOJIEKY.
OnTuyeckne U HeonTUYeckne nepexoabl. BepoATHOCTU 1
CKOPOCTU ONTUYECKUX nepexoaos. MoLWwHOCTb CNOHTAHHOTO
N BbIHYXXAEHHOTO U3/1ly4eHnit. KuHeTuyeckme ypaBHeHus.

Onpoc,
npaKkTuyeckue
3a4aHuA

LLInprHa 1 KOHTYp CneKTpanbHbIX IMHKUIA. EcTecTBeHHan
LWMPUHA AMHUIN. DaKTOPbI, BAUAIOLWME HA YIWWNPEHUE
NHKUIA. MNonepeyHas U NPoAO0/IbHaA penakcaums.
OaHopogHOE M HEOAHOPOAHOE YWNPEHNE IMHUIA.
CneKtpanbHaa NJIOTHOCTb MOLHOCTM.

YcnoBua yCUNEeHUA 31EKTPOMArHUTHbIX BOJIH B UAEa/IbHOM
cpeae. 3akoH byrepa ana HopmanbHOM U MHBEPCHOW cpea,
HeHacbllWeHHbIN NOKa3aTenb YyCUAEHUA, 3aBUCUMOCTb €ro
OT YacToTbl.

YcuneHue cBeTa B peanbHou cpeae. KoapouumeHT noteps.
AKTMBHAA YaCTb KOHTYpa ycUieHuA. HacbleHne ycuneHus.
Ycunenue ¢ yyuetom addekra HacbiweHus. epopmaumn
KOHTYpa YCU/IEHUA B CIy4anaX O4HOPOAHOIO U
HEeOoAHOPOAHOrO YWNPEHUA IMHUIA. 3aBUCMMOCTb NOTOKA
N3ly4eHns oT NyTu B ycuameatowen cpege. CyxkeHune
CNEeKTPa NP NPOXOXKAEHUU U3NTYYEHUA Yepes
YCMNUBAIOLLLYIO cpeay.

Ob6Lme NpMHUUNbI CO34aHMA MHBEpcUMU. MeToapl
3acefieHua 1 pacceneHus yposHei. Cnocobbl co3gaHms
WMHBEPCUU B PA3INYHbIX Cpeaax.

.|Cmpyxkmypnas
cxema
ONMU4ecKo2o
yeunumens u
nasepa.

OCHOBHbIE 3/1EMEHTbI ONTUYECKOTO ycuaunTens (Ha
npumepe yeunutena EDFA) u nasepa (nasep Ha ocHoBe
YAG:Er; YAG:Yb; YAG:Yb,Er 1 BoNOKOHHbIe Na3epbl).
Jlazep KaK ycuauTenb ¢ NoN0XKUTEIbHON 06paTHOM
CBA3bIO.

PO/lb CNOHTAHHOTO M3/ly4YEHUSA B PAa3BUTUM FEHEPALUN.

Onpoc,
npakTU4eckune
3a4aHuA




.|Onmuueckue
pe3oHamopubi.

Pa3HOBMAHOCTU ONTUYECKUX PE3OHATOPOB.
FeomeTpUYeCcKne XapaKTepuUCTUKN. Pe3oHaTop Kak
ONTUYECKMI BONIHOBOA, MoTepu 1 o6pOTHOCTD
pe3oHaTopa, Pe30HAHCHble CBOMCTBA. YCTONYMBbIE U
HeyCcToN4YMBble pe30HaTopbI.

UHTerpanbHoe ypaBHeHMEe pe3oHaTopa.
OnddepeHumanbHblie notepu 1 $pasosbin casur. Moabl
pe3oHaTopa 1 nx ob6o3HauveHue. MNAOCKMN N KOHPOKaNbHbIN
pe30HaTOPbl U UX CBOMCTBA. [ayCcCOBbI PE30HATOPbI.
ONTMYECKNIM PE30HATOP C AKTUBHbIM BELLECTBOM.
OcHOBHbIe NPOLECChbl, NPoUCXoaALLMe B aKTUBHOM
pe3oHaTope: ycuaeHne 1 NoTepmu MOLLHOCTH,
dbopmMmmnpoBaHME MOAOBOIO COCTaBa U3NYYEHUA,
CNEeKTPa/ibHbIX XapaKTEPUCTUK, "3aTArmBaHmMe" yacToT,
KOHKypeHLuMA 1 gebopmaumsa mog,

Onpoc,
npakTU4ecKkue
334aHuA

J1a3epoe.

.| Pesrcumol pabomsi

Pexknum cBoboaHOM reHepaumn. Pexxum moaynaumm
O06POTHOCTM pe3oHaTopa. PeXXMm CUHXPOHM3ALUUM MOA.
MHoromoa08bIi1, 04HOMOAOBbLIN U OAHOYACTOTHBbIM
PEXUM.

Onpoc,
npakTU4eckue
3a4aHuA

.| Tunvet nasepos.

TeepaoTenbHble nasepbl. 0bume ocobeHHocTU. CucTeMbl
OMTMYECKOM HaKauyKn. AKTMBHbIE cpeabl. TpexypoBHEBbIE U
yeTblpexypoBHeBble Na3epsbl. [lepecTpanBaemble
TBEpPAOTENbHbIE la3epbl. TBEPAOTENbHbIE MUKPO/IA3epbl.
Bon1OKOHHbIE nasepobl.

la3oBble nasepbl. Obwme ocobeHHocTH. ObecneyeHne
WHBEPCUN B ra3oBbix s1a3epax. J/1azepbl Ha HENTPANbHbIX
aTomax. MloHHble nasepbl. MonekynsapHble nasepsol. J1asepbl
Ha 3KCMMepax. DNEKTPOMOHU3ALMOHHDbIE,
ra3oAnHaMMUYEcKMe U XMMUYecKme nasepbl. BosHOBOAHbIE
nasepsl.

Onpoc,
npakTU4eckune
3a4aHuA

.| Tunvet nasepos.

MnakocTHble nasepol. 06wme ocobeHHOCTU. Jlazepbl Ha
pacTBOpax HeEOpPraHMYECKNX COeANHEH UM
pefKo3emebHbIX 3/leMeHTOB. Jlazepbl Ha pacTBOpax
OpraHUYecKnx KpacuTenen.

YnpasneHune CneKTpomM U3Ny4eHUa KUOKOCTHbIX /1a3epos.
MonynpoBoaHMKoBbIe fazepbl. Obwue ocobeHHoCTH.
CospgaHune nHeepcum B NOAYyNpoBoaHMKaxX. Jlasepbl €
3/1EKTPOHHOM HaKaykon. HXKEKUMOHHbIe fla3epbl.
[eTepOoCTpPyKTYypHbIe Na3epbl C 04HO- U ABYXCTOPOHHUM
orpaHuYeHnem.

PeHTreHOBCKME, raMma-na3epbl U 1a3epbl HA CBOBOAHbIX
aneKkTpoHax. OCHOBHble 0COBEHHOCTH, NPO6aEMbI U
TeHAEHLUWN Pa3BUTHUA.

Onpoc,
npakTU4eckune
3a4aHuA




8.|PacnpocmpanenuelOcnabneHune nazepHoro nsnyvyeHusa B atmocoepe. Bamaxme | J1IP, onpoc,
AA3epHOo2c0 atmocdepHon TypbyneHTHOCTM U pedpakuumn Ha 1a3epHOe [NpaKTUYecKue
U3Ly4eHusl 8 nsnyyerHune. OcnabneHune n3ny4yeHUs Nasepos B BOAE U 3agaHun
ammocgepe, 600e,|Kocmoce.
Kocmoce u OcobeHHOCTM NPOXOXKAEHMA NA3EPHOTO U3NYYEHUA B
onmu4eckom ONTUYECKOM BOJIOKHE.
BONOKHE.

9.|l[Ipumenenue MpumeHeHWe nasepos B MPOMbILLNEHHOCTU. NP, onpoc,
/asepoe. lNpnmeHeHWe nasepoB B BOEHHOM Jene. npakTUyeckme

NMpumeHeHWe nasepos B meguuUMHeE. 3a4aHuA

MpMMeHeHWe Na3epoB B Aa/IbHOMETPUM, NOKALMM, CBA3U U
TeneynpasneHuu.

MprMMeHeHWe Na3epoB B UCCNeL0BAHUAX OKPYKatOLLEN
cpeabl.

MpMMeHeHWe Na3epoB B Hay4YHbIX UCCEL0BAHUSAX.
MprMmeHeHne Nasepos B ronorpaduu.

MprMMeHeHWe Na3epoB B yNpaBiseMoOM TEPMOALEPHOM
CUHTE3e, pa3ge/ieHNN U30TOMNOB U ONTUYECKUX
BbIYMCIUTE/IbHBIX MALIMHAX

MpumeyaHue: M3 — BbINOSHEHME NPAKTUYECKUX 3a4aHMN, KP — KOHTponbHas paboTa, T —
TecTupoBaHue, JIP — 3awmta nabopatopHoit paboTbl.

232 3aHHTI/Ifl CEMHUHApPCKOIro TUIia.
BapwuaHTbl NpaKTUYECKNX 3a4aHNI BepyTca M3 COOTBETCTBYIOLWMX pa3aenos KHMru H.B. Kapnoea flekuuu
Mo KBAaHTOBOM 3/1eKTPOHMKE. M.: dusmatamt 1982, - 323c.

cpenoi

B3anmopeictene
N3/1yYEeHUA C UHBEPCHOM

HavmeHoBaHwue TemaTuKa NPaKTUYECKUX 3aHATUM dopma TeKkyuLero
No pasaena (cemunnapos) KOHTpOANS
1 2 3 4
1. Koy puumenrtst JiiHmTeiina. MNposepKa ycBoeHUA

cTp. 12 - 13);
Ha pom: Ne 3 (6-r), 4, 5 YacTb nepB.as;
neKkums nepsas, ctp. 12 - 13)

3agaun ana pelweHusa B ayautopumu: Ne 1,matepmana gomalu
2, 3(a) (acTb nepBas; nekuma nepean, Hero 3agaHua. Onpoc




Yb3* n Er3* n onpegeneHne cnekTpoB ceyeHns
NOr/IOWEHNA ONTUYECKUX LLEHTPOB.

2. HIupuHa cneKTPaJIbHON JUHUH. MpoBepKa ycBoeHUA
3apaum ana peweHna B aygmutopum: Ne 1,imaTtepunana
2, 3(a) (Yactb nepBasn; nekums BTopas, |AOMALUHero
cTp. 21-22); 3agaHuA. Onpoc
Ha gom: Ne 3 (6-r), 4, 5 YacTb nepsas;
NekumaA BTopas, cTp. 21-22)
OnTnyeckune pesoHaTopbl Yenaenne
nasepos 3agaum ana peweHus B aygutopum: N
1, 2 (YacTb nepBasn; nekumMa TpeTbs, CTp.
29);
Ha gom: Ne 3, 4 YacTtb nepsas; nekumsa
TpeTbs, CTp. 29)
Pe3onaTopni
3apaum ana pewenuna B aygutopum: Ne 1
(YacTb nepBan; nekums wectas, cTp. 61)
3. PacuéTHoe 3agaHue Mo MpoBepKa ycBoeHuA
MO/1eJIMPOBAHMIO MPOLIECCOB maTepuana oMaLl
H3MeHeHM sl HaceJIeHHOCTel Hero 3agaHumAa. Onpoc
JHEPreTHYEeCKUX COCTOSTHMI B Tpex
Pexxumbl paboTbl nasepos . .
YPOBHEBOI YJHEPreTH4YeCKOH cucremMe U
YeThbIPpeXypPOBHEBOM IHEPreTHYeCKOM
cucreme (Ha npumepe nasepos YAG:Nd,
YAG:Yb).
4, CuHXpoHU3AUA MOJ] MpoBepKa ycBoeHUA
3afaun ana peweHuna s ayamutopun: Ne 1 matepunana gomatu
Tunbl nasepos
(YacTb nepBas; nekuna ogMHHaALATaA, Hero 3agaHua. Onpoc
cTp. 112)
2.3.3 JlaGopaTopHble 3aHATHSI.
HavmeHoBaHuMe dopma TeKkyuiero
Ne HanmeHoBaHue nabopatopHbIx paboT
pasgena KOHTpOAS
1 2 3 4
1. 1 TEXHUYECKUIN OTUET
WccnepoBaHue cBolcTB 3nydeHna He-Ne-nasepa  |No nabopaTopHbim
paboTtam
2. 2 UccnepoBaHme CBOMCTB U3/Ty4EHNA B TEXHUYECKUIN OTUET
TBEPAOTENbHbIX 1a3epax Ha OCHoBe no nabopaTtopHbIM
nonynposoaHuKka; YAG:Nd; YLF:Nd paboTtam
3. 3 UccnepoBaHme NOrNOWEHUA ONTUYECKUX LLEHTPOB  |TEXHUYECKUMN OTYET

no nabopaTtopHbIM
paboTtam
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4, 4,5 NccnepoBaHMe NOrNOWEHNA ONTUYECKUX LEHTPOB  |TEXHUYECKUMN OTYET
Yb3* n Er3* u onpegeneHune cnekTpoB ceyeHns no nabopaTtopHbiM
NOrNOWEHMA ONTUYECKUX LLEHTPOB. pabotam
5. 4,5 N3ydyeHne KMHeTUK 3aTyxaHUA NIOMUHECLLEHLUN TEXHUYECKUIA OTHET
onNTMYECKUX LeHTPoB Yb3* 1 Er3* B pasiinuHbIx no nabopatopHbIm
CNeKTpasibHbIX Anana3oHax pabotam
6. 5 MN3yyeHune cneKkTpoB ceYeHns U3ny4yeHmna ONTUYECKUX TEXHUYECKUIA OTUHET
ueHTpoB Yb3* 1 Er3* B pasniMuHbIX CneKTpanbHbIX no nabopaTtopHbIm
AvanasoHax paboTam
7. 6 TEXHUYECKUIN OTYET
MN3yyeHne cneKkTpoB yCUNEHUA ONTUYECKUX LLEHTPOB
K 3 no nabopaTtopHbIM
Yb>* 1 Er** B pa3nnyHbIX CNeKTPasbHbIX AMana3oHax
pabotam

MpoBeaeHWe 3aHATUI 1abOPaTOPHOro NPAKTUKYMa NPeAyCMOTPEHO B nabopaTopum
«OnTuyeckoro matepuanosegeHua»» (ayautopua 119c) . B kauectee nabopaTtopHoro obopyaosaHua
NCNOJIb3YIOTCA Pa3/IMyHble TBepAoTesbHble asepbl: YAG:Nd, YLF:Nd; Ticanduposbiii nasep;
NoaynpoBOAHMKOBbIE N1a3epbl C AJIMHOM BOSIHbI reHepauumn 980 HM. B KauecTBe CNEeKTPasIbHOMO
obopyaoBaHuA ncnonbayertca moHoxpomatop MAP 204 (IOMO-doToHMKa). B KauecTBe NpUeMHUKOB
N31y4YeHMA UCMOb3YIOTCA NaBUHHbINA doToamoa, (pabounit agmanasoH 1000-1700 Hm);
doTtoconpotmnsneHus PbS, PbSe; M3CmaTpuua (cnekTpanbHbiii gmManasoH 450-1000 Hm).

MposeaeHne MoaennpoBaHma GU3NUYECKUX NPOLLECCOB U PacyeT reHepaLMOHHbIX NapameTpoB
nccneayembix 06pasLoB MPOU3BOANTCA Ha NEPCOHaNbHbIX DBM, oCHaLLeHHbIX COOTBETCTBYIOLWMM
NMUEH3MOHHBIM 060pYA0BaHNEM.

2.3.4 TlpumepHnasi TeMaTHKA KypCOBBIX PadoT (POEKTOB).

CornacHo yyebHoMy nnaHy KypcoBble paboTbl (MPOEKTbI) MO AaHHOW AUCUMNAMHE He
npeaycmoTpeHbI.

2.4 Ilepeyenb y4eOHO-MeTOAMYECKOT0 o0ecmedyeHMs [JII CAMOCTOSITEIbHOMH
padoThI 00y4AIOIIMXCS 1O JUCHUTIUHE (MOYJIIO).

NepeyeHb yuebHO-meToAMYECKOrO 06ecnedeHns ANCUMMNINHDI NO
Neo Bug CPC BbIMOJIHEHWNIO CAMOCTOATENbHOM PaboThbl
1 |Mpopabotka yye6Horo 1. UykaHoB B.H., flkoBnes M.fl. BonOKOHHO-OMNTMYECKasA
(TeopeTunueckoro TexHuKa. [lpakTnyeckoe pykosoactso. — M.: UHdpa-
mMmaTepuana), NoAroToBKa K MHKeHe pua. - 2014. -304 c.
TeKyLen u 2. NapkuH A.N. KorepeHTHasa ¢poToHMKa. — M.: BUHOM,
NPOMEKYTOUYHOM 2007.
aTTectaumu (3a4éty u
Bonpocam) 3. WrhatoB A.H. ONTO3NEeKTPOHMKA WU  HaHOPOTOHMKaA:
YuebHoe nocobue. — CM6.: U3patenbctBo «flaHb», 2011 .-
504 c.
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2 |lMoaroToBKa K 1. MeToaunyeckme yKkasaHmMA No opraHusaumnm

NPAKTUHECKUM 3aHATUAM  |camoCTOATEIbHOMPABOTbI CTYAEHTOB, YTBEPKAEHHbIE
Kadeapor oNnTOINEKTPOHMKM, NpPOTOKON Ne 6 ot
«01» mapTta 2017r.
2. lanyuknin B.B. OnTnyeckne matepuranbl Ha OCHOBE
CTEKNAHHbIX MaTpuL,. — KpacHogap.: Hosauma, 2016. — 64 c.
3. CrporaHosa E.B., Nanyukmin B.B. OnTnyeckoe
MaTepuanoseseHue. Yactb |: yuebHoe nocobue. — KpacHogap.:
Hosauusa, 2015.-72 c.

3 |NoaroToBKa K 1. MeTtogunyeckme yKasaHusA no opraHusaumm
BbINONHEHMNIO cCaMOCTOATENbHOM  paboTbl  CTYAEHTOB,  YTBEPXAEHHbIE
NabopaTtopHbIX .

Kadpeapor onTo3NeKTPOHMKKN, npoTokon Ne 6 ot «01» mapTa
pabor 2017r.
2. MeToauyeckme pekomeHaaunm, ONMcaHUA U 3a4aHnA K
nposeaeHnio  NlabopaTopHbIX pabot pasmeLleHbl B
S/IEKTPOHHOM NHPOPMaLNOHHO-06pa30BaTENbHOM cpene
MoaynbHoro nHamuyeckoro O6yyeHua Kyory.
[lepeueHs yUuebOHO-METOOMUECKOTO ObOecreueHud
OVCUUIIJIMHEL 10 TeMaM IpOoTrpaMMbl OJid HIpopaboTKu

TEeOpeTUUYEeCKOT'O MaTepuala

No HamnmeHoBaHue I'lepequb yLIe6H0-MeTOp,MLIECKOFO obecneyeHunn AncunnanHbl No

- pasgena BbIMOJIHEHWNIO CAMOCTOATENbHOM PaboThbl
1. |BsepeHue B npeamer. Wanaapos, C.M. BBenenne B KBAHTOBYIO U ONITHYECKYIO

JJIEKTPOHHKY [INEKTPOHHBIN pecypc]: yueb. nocobue / C.M.
WaHaapos, A.N. balwKMpoB. — DNEeKTPOH. gaH. — MOCKBa :
TYCYP, 2012. — 98 c. — Pexkum gocrtyna:
https://e.lanbook.com/book/5429. — 3arn. ¢ akpaHa.
LWangapos, C.M. ®du3nyeckne 0CHOBbI KBAHTOBOII
JIEKTPOHUKH M (POTOHUKHU [INEKTPOHHbIN pecypc] : yueb.
nocobue — IneKTpoH. aaH. — Mocksa : TYCYP, 2012. — 47 c.
— Pexkum poctyna: https://e.lanbook.com/book/10867. —

3arn. ¢ aKkpaHa.
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B3aumogeincreume
N3/ly4eHunA co Cpeaoit.

LWaHpapos, C.M. BBeneHne B KBAHTOBYIO U ONITHYECKYIO
JIEKTPOHHKY [INEKTPOHHBIN pecypc] : yueb. nocobue / C.M.
Wanpapos, A.U. bBalwlkKMpoB. — 3NeKTPOH. AaH. — MOCKBa :
TYCYP, 2012. — 98 c. — Pexxum gocryna:
https://e.lanbook.com/book/5429. — 3arn. ¢ aKkpaHa.

Wangapos, C.M. ®dusnyeckue 0CHOBbI KBAHTOBOM
JIEKTPOHUKH M (POTOHUKH [INEKTPOHHbIN pecypc] : yueb.
nocobue — IneKTpoH. AaH. — Mocksa : TYCYP, 2012. — 47 c.
— Pexum goctyna: https://e.lanbook.com/book/10867. —

3arn. c aKpaHa.

CTpyKTypHas cxema
ONTUYECKOTO yCuanTens
W nasepa.

WaHaapos, C.M. BBeieHre B KBAHTOBYIO U ONITHYECKYIO
3JIEKTPOHHUKY [DNIeKTPOHHbIN pecypc] : yueb. nocobue / C.M.
LWanpapos, A.W. bBalwKMpoB. — 3NeKTPOH. AaH. — MOCKBa :
TYCYP, 2012. — 98 c. — Pexkum gocrtyna:
https://e.lanbook.com/book/5429. — 3arn. c aKpaHa.

Wanpgapos, C.M. ®u3nyeckne 0CHOBbI KBAHTOBOI
3JIEKTPOHUKH M (POTOHUKHU [INEKTPOHHbIN pecypc] : yueb.
nocobue — IneKTpoH. agaH. — Mocksa : TYCYP, 2012. — 47 c.
— Pexum goctyna: https://e.lanbook.com/book/10867. —
3arn. ¢ aKkpaHa.

OnTuyeckme PEe30HaTOopPbLI.

3emckuin, B./. ®u3dnka U TeXHMKA UMITYJIbCHBIX JIa3¢POB HA
KpacHuTeJIsiX [DNeKTPOHHbIN pecypc] : MoHorpadus / B.U.
3emckuit, H0./1. KonecHukos, N.K. MeLlLIKOBCKMUIA. — D/IEKTPOH.
naH. — CaHkr-Netepbypr : HUY UTMO, 2005. — 176 c. —
Pexum poctyna: https://e.lanbook.com/book/43763. — 3arn. ¢
3KpaHa.

Pexunmbl paboTbl Na3epos.

3emckui, B./. ®uU3HuKa M TEXHHKA HMITYJIbCHBIX JIA3¢POB HA
KpacHuTeJIsIX [DNEKTPOHHbIN pecypc] : MoHorpadwus / B.U.
3emckuii, H0./1. KonecHukos, N.K. MeLLIKOBCKUIA. — I/IEKTPOH.
naH. — CaHkr-Netepbypr : HKY UTMO, 2005. — 176 c. —
Pexum poctyna: https://e.lanbook.com/book/43763. — 3arn. c

3KpaHa.

Tunbl nasepos.

Frony6eHko, H0.B. BoI0KOHHBIE TEXHOJIOTHYECKHUE JIa3ePhl
[9neKkTpoHHbIN pecypc] : yueb. nocobue / HO.B. TonybeHko, A.B.
boraaHos, H0.B. UBaHOB. — DneKTpoH. gaH. — Mocksa : MITY
um. H.3. baymaHa, 2010. — 50 c. — Pexkum gocrtyna:
https://e.lanbook.com/book/52342. — 3arn. c 3kpaHa.

Tunbl nasepos.

3emckuin, B./. @Pu3dnka U TEXHMKA UMITYJIbCHBIX JIa3€POB HA
KpacHuTeJIsiX [DNeKTPOHHbIN pecypc] : MoHorpadus / B.U.
3emckuit, HO./1. KonecHukos, N.K. MeLKOBCKMA. — I/IEKTPOH.
AaH. — CaHkr-Netepbypr : HKY UTMO, 2005. — 176 c. —
Pexxum poctyna: https://e.lanbook.com/book/43763. — 3arn. ¢
3KpaHa.
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8. |PacnpoctpaHeHue TyuuH, B.B. JIazepbl U BOJIOKOHHAS ONITHKA B

Na3€PHOro MSNYHEHNA B |\GoMeTUIIMHCKHUX MCCIEeN0BAHUAX [IN1EeKTPOHHbIN pecypc] —
atmocdepe, BoAe,

KoCmoce n ontn4yeCKkom

DNEeKTPOH. gaH. — Mocksa : dusmaTtaut, 2010. — 499 c. —
Pexum poctyna: https://e.lanbook.com/book/2350. — 3arn. ¢

BOJ/IOKHe.
3KpaHa.

9. |MpumeHeHKne nasepos. Beiko, B.MN. ONOpHBI KOHCIEKT JEeKUHUH 10 Kypcy
«DPU3NKOTeXHUYECKHE OCHOBBI JIa3€PHBIX TEXHOJIOTHI».
Paznen: TexHosoruyeckue jazepbl U JJa3epHoe U3JIevYeHne
[2neKTpoHHbIN pecypc] : yueb. nocobme — INEKTPOH. AaH. —
CaHkT-MeTepbypr : HUY UTMO, 2005. — 50 c. — Pexum
poctyna: https://e.lanbook.com/book/43609. — 3arn. ¢
3KpaHa.

borgaHos, A.B. BoJIOKOHHBIE TEXHOJIOTHYECKHE Ja3epPbl U UX
npuMeHeHHe [DN1eKTPOHHbIN pecypc] : yueb. nocobue / A.B.
BboraaHos, t0.B. FlonybeHKo. — DNeKTPoH. gaH. — CaHKT-
Metepbypr : laHb, 2017. — 236 c. — Pexkum goctyna:
https://e.lanbook.com/book/101825. — 3arn. c aKpaHa.

YyebHo-meToamMueckme matepuranbl 4158 CAMOCTOATE/IbHOM paboTbl 0byyatoLmxca U3 ymcna
WMHBANNA0B M UL, C OFPaHUYEHHbIMU BO3MOXKHOCTAMM 3a0p0oBbsa (OB3) npeaocrasnstoTca B popmax,
a[anTUPOBaHHbIX K OFPaHMYEHUAM UX 340POBbA U BOCMPUATUA MHOPMaLUK:

ANna nnuy, ¢ HapyLWeHUAMM 3peHuns:

— B popme 3N1EeKTPOHHOTO ALOKYMEHTA UK B NeYaTHOW Gopme yBeIMYEHHbIM LPUGDTOM.
[na nnu ¢ HapyLeHUAMM cayxa:

— B GOpMe 3N1EKTPOHHOTO AOKYMEHTa UK NedyaTHOM dopme.
[na nnu ¢ HapylLeHUAMM ONOPHO-ABUraTeIbHOro annapara:

— B GOpMe 3/1eKTPOHHOr0 AOKYMEHTa UK NeYaTHoMN dopme.
[aHHbIN NepeyeHb MOKET 6bITb KOHKPETU3MPOBAH B 3aBUCUMOCTM OT KOHTMHIEHTA
obyyvatowmxcs.

3. O0pa3oBaTejibHbIE TEXHOJIOTUH

an N3yd4yeHUn anCumnnainHbl NpoBogATCA cneayrouime suabl y‘-leﬁHbIX 3aHATUI U

pa60T: NEeKUUU, NPaAKTUYECKNE 3aHATUA, AOMALLUHNE 3a4aHNA, TECTUPOBAHUE, 3alLLUTA na6opaToprlx
pa60T, KOHCy/bTauun C npenogasartesiem, CaMOCTOATE/IbHAA pa60Ta CTy4EeHTOB (MayquMe
TEOPETUYECKOIo MaTepunana, NoArotoBka K NPpakTM4eCKMMU 3aHATUAM, NOArOTOBKa K na6opaTopr|M
3aHATUAM, BbINOJZIHEHNE OOMALUHUX 3aAaHMl‘;1, noAroToBka K TeCTMpoBaHUIO U 3aquy).

[na nposeaeHUA YacTu NEKLMOHHDBIX 3aHATUI MCNOb3YIOTCA MybTUMEAMIHbIE CPeACTBa
BOCMPOU3BELEHNA aKTUBHOIO COAEPMKMMOTO (3aHATUA B UHTEPAKTUBHOW GpOpMe), NO3BOAIOLLENO
CTYAEHTY BOCNPUHMMATb 0COBEHHOCTUN M3yHaeMOoi ANCLMUMIMHDI, UTPaIOLLME PEeLUatoLLyto POAb B
MOHMMaHUK U BOCNPUATUM, A TaKKe B GOPMUPOBaHUM NPodeccMoHasbHbIX KoMmneTeHUMIA. Mo pagy Tem
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ANCUMNANHBI NEKUMIA MPOXOANUT B KNaccuyeckom ctune. CTyaeHTy B peXXmnme CaMoCTOATeIbHOM paboThbl
pekomeHAayeTcA UCMO1b30BaTh IMTEPATYPy U MPOCMOTP BUAEO MO TEMAM B ceTh MHTepHeT.

Mpu NnpoBeAeHUN MPAKTUYECKUX 3aHATUIA MOXKET UCMONb30BATLCA AOCKA, A8 PAcYETOB U
aHanM3a AaHHbIX MOTFYT NPUMEHATLCA AOMONHUTEIbHbIE CNPABOYHbIE MaTepuansl. NpeasapuTenbHo
N3y4yan PeKOMEeHAO0BaHHY UTEPATypy, CTYAEHTbI FTOTOBATCA K MPAKTUYECKOMY 3aHATUIO - aHA/IM3UPYIOT
npeanoXeHHble B y4ebHUKEe NpumMepbl peleHns 3aaa4. Ha npakTMyeckux 3aHATMAX yuebHaa rpynna
AenuTca Ha nogrpynnbl No 5-7 yenoseka. Kaxkaol nogrpynne BblAaloTCA CBOM UCXOAHbIX AaHHbIE K
paccmaTpuBaeMbIM Ha 3aHATMM 3aga4am. PeweHure 3agaum rpynna opopmaseT Ha AoCKe U NybanyHo
3awmiLaeT. Npu BOSHMKHOBEHUK TPYAHOCTEW NpenoaaBaTte b NOMOraeT rpyrnnam B AOCTUKEHUN
MOIOXKUTEIbHOTO pe3ysibTaTa. B xoae NpoBepKM NPOMEKYTOUHbIX Pe3y/1bTaToB, MOMCKA U UCPaBAEHUA
OLWMBOK, OCYLLECTBAAETCA MHTEPAKTMBHOE B3aMMOAENCTBME BCEX YHACTHMKOB 3aHATUA.

Mpu npoBeaeHnn nabopaTopHbIx paboT nogrpynna pasbuBaeTcs Ha KOMaHAbl Mo 2-3 YesloBeKa.
Kaxkaon komaHae BblAAETCS 3a4aHMeE Ha BbiNosHeHMe nabopaTtopHoit paboTbl. CTyAeHTbI
CaMOCTOATENbHO pacnpeaensatoT 0653aHHOCTM U NPUCTYNAOT K BbIMO/IHEHUIO 3a4aHMA, B3aUMOAENCTBYA
mexay coboii. Mpenogasatenb KOHTPOMPYET X0, BbINOAHEHUA PaboTbl KaxK4oM rpynnoit. YTouHsa xoq,
paboTbl, eCAN CTYAEHTbI YTO-TO BbINO/HAIOT HENPaBW/IbHO, NPenogaBaTe/ib MOMOraeT UM NPeoaoeTb
CNIOXKHbIE MOMEHTbI U NPOBEPSAET A40CTOBEPHOCTb NOYYEHHbIX 3KCNEPUMEHTA/IbHbIX pe3ynbTaToBs. Mocne
odopMNEHUA TEXHUUYECKOTO OTYETA KOMaH/bl OTBEYAIOT Ha TEOPETUYECKNE KOHTPO/IbHbIE U
AONONHUTEIbHbIE BOMPOCHI U 3aWMLLAIOT 1abopaTopHyto paboTy.

KoHcynbTaumm npoBoOAATCA pas B ABe HEAEAN ANA PasbACHEHUA NPO6AEMHbIX MOMEHTOB Npu
CaMOCTOATE/IbHOM M3Yy4YeHNN BONPOCOB U3y4aeMOn AUCLUMAUHDI.

Takum 06pa3om, OCHOBHBIMH 00Pa30BaTEIbHBIMU TEXHOJIOTHSIMH, HCTIOJIb3YEeMbIMHU B
y4eOHOM mpolecce, SIBJISIOTCS: UHTEPAKTUBHAN NIEKLMSA C MybTUMEAUNHON CUCTEMOM U aKTUBHbIM
BOB/IEYEHNEM CTYAEHTOB B y4ebHbIN npoLecc; 06cyKaeHNe CNOMKHbIX U ANCKYCCUOHHbIX BOMPOCOB U
npob6aem 1 ¢ nocieaytoLmMm pa3bopom 3TUX BONPOCOB Ha MPaKTUUYECKUX 3aHATUAX; NabopaTopHble
3aHATUA — paboTa CTyAEeHTOB B Ma/ibiX Fpynnax B PEXMmMax B3anMoaencTemna «npenogasaTtesb —
CTYAEHT», KCTYAEHT — NpenoAasaTte/b», KCTYAeHT — CTyAaeHT». [pn npoBeaeHMM NPaKTUYECKUX U
nabopaTopHbIX y4EBHbIX 3aHATUIN NPEAYCMOTPEHO Pa3BUTUE Y 0BYYAIOLLIMXCA HaBbIKOB KOMaHAHOM
PaboTbl, MEXANYHOCTHON KOMMYHUKALMM, MPUHATUA PeLleHU U INOEPCKUX KauecTs.

[na nnu, ¢ orpaHMYeHHbIMW BO3MOXKHOCTAMM 340P0BbA NPeayCcMOTPEHA OpraHM3aLms
KOHCY/IbTaLMIi C UCNONb30BAHNEM 3/1EKTPOHHOM MOYTbI.

4. OuneHouHbIe CPeICTBA AJsl TEKYNIero KOHTPOJIsI YCIEeBAeMOCTH U MPOMEKYTOUHOM
aTTecTaluu.

B npouecce NoaroToBKM K OTBETAM Ha KOHTPOJIbHbIE BOMPOCHI, ONPOC U NPAKTUYECKUM
3agaHuam popmupytotca Bce Tpebyemble PrOC u OON gnsa HanpasneHma 11.03.04 «INeKTPOHMKA U
HaHO3NEKTPOHUKA» (Npodunb: " NHTerpanbHas 3NEKTPOHMKA, POTOHUKA U HAHOIEKTPOHMKA")
KomneteHuuu: MNK-3, MK-4.

TeKyLWwuit KOHTPO/Ib OPraHN30BaH cieayowmx B Gopmax: 3alimTta N1abopaTopHbix paborT,
KOHTPOJIbHAasA paboTa, onpoc, B Xo4e NPaKTUYECKMX U 1abopPaTOPHbIX 3aHATUAX MYTEM OLLEHKM
aKTMBHOCTU CTyAEeHTa M Pe3y/bTaTUBHOCTU ero AeNCTBUMN.

Huke npmMBoanTCa NepeyeHb U NpUMepPbl OLLEHOYHbIX CPeACTB. MOAHbIN KOMMIEKT OLLEHOYHbIX
cpeacts npusoautca 8 POC aucunnamnubl 61.B.[4B.03.02.04 «KBAHTOBAA S/IEKTPOHUKA».
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4.1 ®oHA OLEHOYHBIX CPEICTB /ISl MPOBEIEHUS TEKYLIero KOHTPOJIS.

®doHA OLEHOYHbIX CPeACTB A/1A NPOBEAEHMA TEKYLLLETO KOHTPOIA COAEPIKUT:

[0 BapmaHTbl KOHTPO/IbHbLIX PaboT; [0 KOHTPONbHbIE BONPOCHI K 1abopaTopHbiM paboTam 1 TpeboBaHUA K
CoAeprKaHuIo oTyeTa.

[IlpyMepsl BapMaHTOB KOHTPOJIBHEIX paboT

Cuctema ouUEHOK BbINO/HEHMA KOHTPO/IbHOIO TECTUPOBAHUA!

— «OT/IMYHO» — KOZIMYECTBO NPaBUIbHO PeLleHHbIX 3a4au - 3;
— «XOPOLLO» — KO/IMYECTBO NPaBU/IbHO PELLEHHbIX 33a4au4 - 2;

— «yA0BN1ETBOPUTE/IBHO» — KOJIMYECTBO NMPaBUZIbHO pPELUEHHbIX 3a4a4 - 1

Huxe npmnBoANTCA NPUMEP HEKOTOPbLIX 3ap,aHm71 KOHTPOJ/IbHOIo TECTUPOBAHUA.

Bapuant Ne 1

Ne 1.

MycTb ABa BO3OYKAEHHbIX YPOBHA HAXOAATCA B TEPMOAMHAMMYECKOM paBHoBecuu. HalianTe
OTHOCUTE/IbHYIO HaCeIeHHOCTb BEPXHErO YPOBHA MO CPABHEHMIO C HUMKHWUM, €C/IN SHEePreTUYecKmii 3a3op
MeXKAy YPOBHAMM COOTBETCTBYET YAaCTOTE reHepaumnmoHHoro nepexoga 24 Iy, npm temnepatype 300 K.

Ne 2.

BbluMcnmTe paBHOBECHYIO PA3HOCTb HAaceNeHHOCTel B ABYXypPOBHeBOM cnucteme npm T= 300 K,
OTHECEHHYIO K 00LeMy YNCNY YacTML, CYMTAA KPaTHOCTU BbIPOXKAEHMA YPOBHEN OAMHAKOBbIMU, ANS
C/Nly4yas, Koraa sHepreTUYecKkuii 3a3op mexay Humm coctasnsaeT 10 3B. YKaxuTe ganHbl BOSH W 4acTOTbI
COOTBETCTBYIOLLMNE U3TYYEHUIO.

Ne 3.

HaltguTe oTHOCUTENbHbIE HAaCENIEHHOCTM SHEPreTUYECKMUX COCTOAHWNIM, COOTBETCTBYIOLWMX AJIMHE BOJHbI
reHepaumoHHoro nepexoga ana CO2 nasepa (O = 10,6 mkm) npu Temnepatype 77 K.

Bapuant Ne 2

Ne 1.

MycTb ABa BO3OYKAEHHbIX YPOBHA HAXOAATCA B TEPMOAMHAMMYECKOM paBHoBecuu. HalianTe
OTHOCUTE/IbHYIO HaceIeHHOCTb BEPXHETO YPOBHA NO CPAaBHEHMIO C HUXKHUM, €C/TIU SHEPTETUYECKMIA 3a30p
MeXAy YPOBHAMM COOTBETCTBYET AJIMHE BOJIHbI FreHepauMoHHOro nepexoaa 1,064 mkm npwu
Temnepatype 77 K.
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Ne 2.

BbluMcnnTe paBHOBECHYIO PA3HOCTb HAaceNeHHOCTeM B ABYXypPOBHeBOM cnucteme npm T= 300 K,
OTHECEHHYIO K 06LeMy YNCNY YACTUL, CYUTAA KPAaTHOCTU BbIPOXKAEHMA YPOBHEN OAMHAKOBLIMU, ANA
CNyYan, KOrAa sHepreTMYEeCcKMiA 3a30p Mexay HUMu coctasnsaeT 0,1 3B. YKaxuTe gAnHbl BOJIH M 4acToTbl
COOTBETCTBYHOLLME U3/TYHEHUIO.

Ne3.

Haliante oTHOCUTEbHbIE HAaCENEHHOCTU SHEPTreTUYECKUX COCTOAHWUM, COOTBETCTBYHOLLMX A/IMHE BOJHbI
reHepaLMOHHOro nepexoda A/ aproHosoro nasepa (0 = 0,488 mkm) npu Temnepatype 77 K.

KourposnrHasa patora N 2
Bapuant Ne 1

Ne 1.

EcTecTBeHHan WMpPUHA IMHUU reHepauuoHHoro nepexoga CO2 — nasepa ((0 = 10,6 mKm) mexkay
KoJsiebaTe/IbHbIMU YPOBHAMM OCHOBHOIO 3/IEKTPOHHOIO COCTOsiHUA cocTasaseT 50 mly,. Yemy pasBHoO
CNOHTAHHOE BPEMA }KU3HWN BEPXHETO 1a3epPHOro ypoBHA?

Ne 2.

HeoaHOpPOAHOCTb BHYTPEHHUX 3N1EKTPOCTaTUYECKMX Nonel 06ycnoBANBAET CUIbHOE HEOAHOPOAHOE
ywmpeHnue. JIMHUA TIOMUHECLLEHLMM MOHa HeOAMMa B CTeK/1e, cooTeeTcTByeT nepexoay “F3/2 O 41172 (O

= 1,06 mKm), umeeT nonywmpuHy A O 30 HM. KakoBo 3¢ deKTMBHOE Bpems NonepeyHolr penakcaumnm
WOHa Heoauma?

Bapuant Ne 2

Ne 1.

KaKoi mexaHW3m yLIMpeHUA CreKTpaabHbIX IMHUIA NpeobnagaeT B Kybuueckux kpuctannax? B creknax?
YTo ABNAETCA NPUYMHONM HEOLHOPOAHOTO YLIMPEHUSA CNEKTPANbHbIX IMHWUIA B NPUMECHOM KpucTanne?

Ne 2.

YeMy paBHa LUMPUHA BEPXHErO J1a3ePHOro YpoBHA *F3/2 MOHOB HEOAMMA B CTEK/IE, EC/IN HUMKHUIA
Na3epHblil ypoBEHb Ae3aKTUBUPYETCA co ckopocTbio 1/002= 108 c. CunTaTh, MMHMA NIOMUHECLLEHLMN
MOHa HeoAMMa B CTeKkne, cooTeeTcTayeT nepexoay *F3/2 O %111/2 (O = 1,06 mkm), umeeT nonywmnpuHy Al
0 30 Hm.

[IpyMepEl KOHTPOJIBHBEIX BOIPOCOB NPM 3auuTe J1ad®opaTOpPHEX
paboT

MepeyncanTe OCHOBHbIE MaTepuanbl, NPUMEHAIOWMECA B KAYeCTBE ONTUYECKUX ycmnMTeneﬁ.

16



Ob6bAacHuTE d)VIBM‘-IECKMe npoueccobl, NpoTeKawwne B OoNTU4eCKOM MmaTephane npu BO3,El,el‘;ICTBV|e Ha Hero
INNIEKTPOMATHUTHbIM NOS1IEM

Mepeyncante KBAHTOBbIE NEPEX0oAbl B ONTUYECKOM MaTepuarne.

06bACHUTE 0COBEHHOCTM KayKA0ro KBAHTOBOIO NEPexo/a, OCYLLLECTBAAIOLLErOCs B ONTUYECKOM
martepuane.

B yem cyTb MHAYLMPOBAHHbIX NEPEXOL0B.

YT1o cobon npeacraBnAaeTt «abcontoTHO YepHOoe TeNo». KakoBbl ero 0co6eHHOCTM U OCHOBHbIE
XapPaKTePUCTUKHN.

Mepeuncante ycnosus, KOTopble HEOBXO0AMMbI A5 NPOLLECCA YCUNEHWNA SIEKTPOMArHMTHOrO NoAs.
Y10 TaKoe ONTUYECKUIA pe3oHaTop.

OCHOBHble TUMbl ONTUYECKUX PE30HATOPOB M UX XapPaKTEPUCTUKN.

B 4em 0cO6EHHOCTb PE30HATOPOB TUTaH-CandUPOBLIX S1Aa3ePOB.

KaKoBbl 0COBEHHOCTUN KOJIbLLEBbLIX PE30HATOPOB.

Mepeuncante OCHOBHbIE reHepaLMOHHbIe MapameTpbl lasepa.

Kak BaunseT TemnepaTypa Ha reHepaLMOHHbIe NapameTpbl.

OT Yero 3aBUCUT ECTECTBEHHAA LWMPUHA JIMHUM.

KakoBa 0cO6eHHOCTb CUCTEMBI OX/TAXKAEHMA BOJIOKOHHbIX YCUAUTENEN N Na3epoB.
Yem onpenensetca MooBasA CTPYKTypa U3Ny4YeHUA B aKTUBHOM J1a3€PHOM 3/1eMeHTe.
Y710 TaKoe CUHXPOHM3ALMA MO,

B yem ocobeHHocTV EDFA ycunutena. MpuHUMN 4eMCTBUA MMNYNbCHOMO PeXnma
paboTbl N1a3epPHON CUCTEMDI.

MprHLMN MoaynAuMMU 4OBPOTHOCTM ONTUYECKOTO N3AYUEHMS.

B yem 0COB6EHHOCTb aKTUBHbI M MACCUBHBIX ONTUYECKUX 31EMEHTOB 1a3E€PHOM CUCTEMDI.
Kak ocyLliectBaseTca pexmm paboTbl peMTOCeKYHAHbIX 1a3epos.

Y70 TaKkoe bperosckas pelueTka.

I'IepeqmchTe TUNbI 6peFOBCKMX peLweToK n nx OCO6eHHOCTVI, M npuHUUNnbl NCNONb30BaHUA.

4.2 ®oHA OLIEHOYHBIX CPEACTB IJIsl MPOBEIEHUs MIPOMEKYTOYHOM aTTeCTAI[UH.

CDOHFI, OUEeHOYHbIX CpeacTs AnAa nposeneHuA I'IpOME)KYTO‘-IHOlZ aTrectaunm CoOAepPKUT
KOHTPOJIbHbIE BOMPOCHI N NPaKTUYECKNE 3a4aHNA, BBIHOCUMbIE ANA OLLeHMBAHNA OKOHYATE/IbHbIX
PE3yNbTaToOB Oﬁy‘-lEHWr'l no gncumnanHe.

PesynbTathbl I'IpOME)KYTO‘-IHOﬁ aTTectauumn (3aqu n 3K3aMEH) BbICTaBNAKOTCA NCxoaAa ns
Pe3ynbTaToOB CAa4n na6opaToprlx pa60T, BbIMO/IHEHUNA KOHTPOJIbHbIX pa60T CTy4EHTOB, NocCeweHnAa n
PE3y/IbTaTOB Yy4acCTUA B ANCKYCCUAX Ha 3aHATUAX, NPUBOOALLUNXCA B MHTepaKTMBHOﬁ d)opme.
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4.2.1. Bonpocbl U NpuMepbl TUMOBbIX NPAKTUYECKUX 3a4aHNIN, BbIHOCMMbIE Ha 3a4eT B 6-M

cemecTpe no aucumnande 61.B.1B.03.02.04 «KKBAHTOBAA S/IEKTPOHUKA» ansa HanpaBneHuA
nogrotoBku: 11.03.04 neKTpOHMKA U HAHO3/IEKTPOHUKA (MHTerpanbHas sNeKTPoHMKa, GOTOHUKA U

HAHO3/MIEKTPOHMKA) (NPOMEXKYTOUYHAA aTTecTaumsa MOXKeT BbiTb BbiCTaBAeHa No pe3ynbTaTam akTUBHOCTU
CTYAEHTa NP BbIMNOJIHEHMM U 3aLLNUTbI TaBOPATOPHbIX PAbOT C Y4ETOM MOCELLEHNA NEKUNI)

1.
2.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

I‘IepeqmchTe OCHOBHble MmaTepunasibl, NpumeHAaolmneca B Ka4yecrtse onTn4YeCcKkmnx yCVII'IVITGI'IEVI.

ObbsacHUTE ¢VI3VI‘-IECKME npoueccobl, NnpoTeKkaouwme B onTn4eCKoOmM martepuane npu BO3,£I,€VICTBMVI
Ha Hero aNNeKTPpoMarHMTHbim noaem

Mepeyncante KBAHTOBbIE NEPEXOAbl B ONTUYECKOM MaTepuare.

06bACHUTE 0COBEHHOCTM KaXKAOoro KBAHTOBOIO Mepexona, OCYLLECTBAAIOLWLErocs B OMNTUYECKOM
maTtepuane.

B yem cyTb MHAYLMPOBAHHbIX NEPEXOL0B.

Yto coboi npeactaBndeT «abCoONOTHO yYepHoe Teno». KakoBbl ero 0COBEHHOCTU UM OCHOBHblE
XapPaKTepUCTUKHN.

MNepeuncnante ycnosmA, KoTopble HEO6XOAMMbI Aana npouecca ycumneHna >sNeKTPOMarHUTHOro
nona.

Y710 TaKoe ONTMYECKMUIH pe3oHaTop.

OCHOBHbIE TUMbl ONTUYECKUX PE30HATOPOB M UX XapPaKTEPUCTUKM.

B yem 0co6eHHOCTb Pe30HaTOPOB TUTaH-CandUPOBbIX 1a3ePOoB.

KaKoBbl 0COBEHHOCTUN KO/IbLLEBbLIX PE30HATOPOB.

Mepeuncante oCHOBHbIE reHepaLMOHHbIe MapameTpbl asepa.

KaK BiMAeT TemnepaTypa Ha reHepaumoHHble NapameTpbl.

OT yero 3aBMCUT eCTECTBEHHAA LWMPUHA JIMHUMN.

KaKkoBa 0COBEHHOCTb CUCTEMBI OX/TAXKAEHMA BOJIOKOHHbIX YCUAUTENEN N Na3epos.
Yem onpenensetca MofoBasA CTPYKTypa U3Ny4YeHUA B aKTUBHOM N1a3ePHOM 3/1eMeHTe.
Y710 TaKoe CUHXPOHM3ALMA MO,

B yem ocobeHHocTu EDFA ycunutens.

MpUHLMN AeACcTBMA MMMYIbCHOTO pPeXXMma paboTbl 1a3epHOM CUCTEMDI.

MpUHUMN MOoAYNALMU [O0BPOTHOCTM ONTUYECKOTO U3/TYYEHUA.

B 4em 0cO6eHHOCTb aKTUBHbI U MACCUBHbIX ONTUYECKUX 3/IEMEHTOB JIa3€PHOIN CUCTEMBI.
KaK ocywiectBnsetcs pexxum paboTbl GemMTOCEKYHOHbIX 1a3ePOB.

YT1o Takoe bperoBcKas pelueTka.

Mepeuncaute TMNbI 6pEI'OBCKMX PELWETOK N Ux OC06eHHOCTVI, M NpuHUUNnbl NCNONb30BaHUA.

MpakTnyeckoe 3agaHune Ne 1.

KaKol mexaHM3M YLNPEHNA CNEKTPabHbIX INMHUI NpeobnagaeT B KybUUYeCKnx Kpuctannax? B cteknax?

Yto AsnaetcA l'lpVI‘-IVIHOﬁ HEOO4HOPOAHOIO YWNPEHNA CNEKTPA/IbHbBIX JIVHWUI B nPpMMeECHOM KpMCTaﬂﬂe?

MpakTnyeckoe 3agaHue Neo 2

BbluMcnnTe paBHOBECHYIO PA3HOCTb HAaceNeHHOoCTel B ABYXypoBHeBoM cucteme npm T= 300 K,
OTHECEHHYIO K 06LEeMY YMCY YACTUL, CYMTAA KPAaTHOCTU BbIPOXKAEHWUA YPOBHEW O4MHAKOBbBIMMI, A9
CNy4asn, Koraa sHepreTMYeckuii 3a3op mexay Humm coctasnseT 0,1 3B. YKaxute o/ nHbl BOJH U YacToTbI

COOTBETCTBYHOLLMNE N3NTYHEHUIO.
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MpaKTnyeckoe 3agaHune Ne 3

YeMy paBHa LUMPUHA BEPXHErO J1a3ePHOro YpoBHA *F3/2 MOHOB HEOAMMA B CTEK/IE, €CAIWN HUMKHWIA
NasepHbIi ypoBeHb Ae3akTuempyeTca co ckopocTbio 1/002= 108 ¢, CuntaTb, AMHMA NIOMUHECLLEHLMM
NOHa HeoMMa B CTeK/e, cooTBeTcTBYeT nepexoay *F3/2 O %111/2 (O = 1,06 mKm), umeeT nonywmpuny A
0 30 Hm.

OUEHKM «3adeT» 3ac/yKMBaeT 00y4atoLWmninca KOTOPbIN, KaK MUHUMYM, NOKa3an
3HaHMA OCHOBHOIO y4ebHOro matepumana B o6beme, Heobxoa4MMOM ANA AaNbHENLIEN
yuyebbl 1 npeacroauweit paboTtbl No npodpeccum, CnPaBNAIOLMIACS C BbINOJAHEHNEM
NPaKTUYECKMX 3a4aHUI, NPeayCMOTPEHHbIX NMPOrPaMMOMn, 3HAKOMbIX C OCHOBHOM
NNTepaTypoin, pekomeHa0BaHHOM nporpammoit. OueHKka "3aueT" BbicTaBAseTCS
obyyatowmmcs, A4ONYCTMBLUMM NOFPELLIHOCTM B OTBETE Ha 3a4€TE M NPU BbINOJHEHUU
NPaKTUYECKMX 3a[aHWNI, BIHOCMMbIX Ha 3a4€eT, HO 061a4atoWMM HEOBXOAMMbIMM
3HaHUAMW N YMEHUAMM ANA UX YCTPAHEHUA NPU KOPPEKTUPOBKE CO CTOPOHDI
npenoaasartens.

OueHka ""He 3a4TeHO" BbiCTaBNAETCA 0byyatowemyca, obHapyKusLemy
CyLLEeCTBEHHble Npobesnbl B 3HAHUAX OCHOBHOIO NPOrpammHOro matepuana no
AVUCUMNINHE, AONYCTUBLLEMY NPUHUMUMNA/BbHbIE OINMOKM B BbINO/IHEHUM
NpeaycCMOTPEHHbIX MPOrPaMMON MPaKTUYECKUX 3a4aHNI (OTCYTCTBUE 3HAHUI
3HaYNTE/IbHOM YacTU NPOrPamMMHOro MaTepuasa; HeNoOHMMaHME OCHOBHOIO
CcoAleprKaHMA TEOPETUYECKOrO MaTepmana; HeCNoCOOHOCTb OTBETUTb HAa YTOYHSOLLNE
BOMPOCHI; HEYMEHNE NPUMEHATb TEOPETUYECKUE 3HAHMA NPU PELLEHUN
NPaKTUYECKMX 33,434 AONYCTMBLLUEMY NPUHLUUNMANbHbBIE OLINMOKN, KOTOPbIE He
NO3BONAIOT EMY NPOAO/IKUTL OBYyUYEHME U NPUCTYNUTL K NPAKTUYECKON
npodeccnoHanbHOM AeATENbHOCTM NO OKOHYaHUM 06pa30BaTe/IbHOIO yuYperKaeHun
6e3 A40MNONHUTE/IbHbIX 3aHATMIA MO COOTBETCTBYIOLLEN AUCUMUMNIUHE).

OugeHoYHble cpeacTBa ANA MHBAIMAOB U INL, C OTPAHNYEHHbIMM BO3MOMXKHOCTAMMU
3[,0pOBbs BbIOMPAIOTCA C YY4ETOM UX UHANBUAYANbHBIX MTCUXOPU3UYECKMX
ocobeHHocTeNn.

— npu HeO6XOﬂ,MMOCTM MHBaIMdAaM U JIMUam C OrpaHN4YeHHbiIMM BO3MOXKHOCTAMMU
3400p0OBbA NPEAOCTABNAAETCA ONO/NIHUTENNIbHOE BPEMA ANA NOATrOTOBKU OTBETAQ;

— npun nposegeHnNn npouenypbl oueHMBaHUA pPe3ysibTaToB O6Y‘-I€HMH MHBATNAO0B U
g, € OorpaHMYeHHbIMU BO3MOXHOCTAMU  340pPOBbA npeaycmaTtpmBaeTcAa
ncnonbsoBaHme TeEXHUYECKNX CPeacTs, HEO6XOLI,MMI3IX MM B CBA3UN C WX
nMHANBUAYa1bHbIMUA OCO6€HHOCTF|MVI,'

— NpU  HeobxoAMMOCTU Aaa 0by4aloWwmxca C OrpPaHMYEHHbIMM BO3MOMKHOCTAMM
300pOBbA M MHBAAMAOB Npoueaypa OUEHWBAHMA pPe3ynbTaToB 0byyeHUs no
ANCUUMNIMHE MOXKET NPOBOAUTLCA B HECKO/IbKO 3TanoB.
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Tun npmnbopa B mB KOMm Iy,

KT 215 B 10 20 3 500

Mpoueaypa OLeHNUBAHUA pe3ynbTaToB 06y4YeHUA MHBAANA0B U UL, C
OrpPaHUYE€HHbIMMN BO3MOXXHOCTAMM 340P0OBbA MO AUCUMNANHE (MOAYN10)
npeaycmaTpuBaeT npeaocTtaBaeHne nHpopmaunmn B dopmax, aganTMpoBaHHbIX K
OrpPaHUYEHUAM UX 340P0BbA U BOCNPUATUA MHOOPMALMMK:

[ns UL ¢ HapYLWEeHNAMM 3peHmA:

— B Ne4yaTHoOM popme yBeNYEHHbIM LWPUDTOM,

— B GOpMe 3/IeKTPOHHOIO AOKYMEHTA.

[ns nuu c HapyLWeHnAMM cayxa:

— B neYyaTHOM popme,

— B GOpMe 3/IeKTPOHHOIO AOKYMEHTA.

[na nuu, c HapyLWwWeHNAMM ONOPHO-ABUraTeIbHOMO annapara:
— B ne4yaTHOM popme,

— B GOpMe 3/1eKTPOHHOr0 AOKYMEHTA.

[laHHbIN NepeyYeHb MOXKET ObITb KOHKPETU3MPOBAH B 3aBUCMMOCTU OT KOHTUHIEHTA
obyyvarowmxca.

5. IlepeyeHb OCHOBHON U JONMOJHUTEJNbHOH Yy4eOHOH JUTEPATYpPbl, HEOOXOAUMOI AJIs1
OCBOCHMSA TUCHMIIJIMHBI (MOXYJIs).

5.1 OcHoBHas JIMTEpaTYypa:

1. NapkuH A.U. KorepeHTHasa doToHMKa. — M.: BUHOM, 2007.

2. WrHaTos, A.H. ONTO3N1eKTPOHMKa M HAHODOTOHMKA [INEKTPOHHbIN pecypc] : yueb. nocobre —
InekTpoH. aaH. — CaHKkT-MNeTepbypr : JlaHb, 2017. — 596 c.
— Pexkum goctyna: https://e.lanbook.com/book/95150

3. Kanutuesckuii H.U. BonHosas onTuka. — ClM6.: /laHb, 2008.

4. Beiiko, B.M. ONOpHbIN KOHCNEKT NeKLMIA MO Kypcy « PU3NKO-TEXHUYECKME OCHOBbI 1a3epHbIX
TexHoorni». Pasaen: TexHONOrMUYECKMe asepbl U Na3epHoe M3nedeHne [DNeKTPOoHHbIN pecypc]
: yyeb. nocobme — IneKkTpoH. gaH. — CaHktletepbypr : HNY UTMO, 2005. — 50 c. — Pexxkum
Joctyna:
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https://e.lanbook.com/reader/book/59505/#1 — 3arn. c aKpaHa.

[na 0cBOEHUA ANCLMNANHBI UHBANIMAAMU U IMLLAMU C OTPAHUYEHHBIMM BO3MOXKHOCTAMM
3/10pOBbA UMEIOTCA U3AaHUA B SNEKTPOHHOM BUJE B 3/1EKTPOHHO-6MBANOTEYHbIX cucTeMax «JlaHb» U
«tOpanT».

5.2 JlonoaHuTeIbLHAS IUTEPATYPA:

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

2. LlykaHos B.H., AkoBnes M.Al. BONOKOHHO-ONTUYECKana TexHUKa. [paKkTnyeckoe pyKoBoAaCTBO. —
M.: UHdpa-UHKeHepua. - 2014. - 304 c.

3. Nasepbl: NPUMEHEHMA U NPUNOXKEHUA [INeKTPOHHBIN pecypc] : yueb. nocobue / A.C. Bopelilwo
[ ap.]. — dnekTpoH. aaH. — CaHkT-MeTepbypr : JlaHb, 2016. — 520 c. — Pexum goctyna:
https://e.lanbook.com/book/87570.

6. Ilepeyenpb pecypcoB HHPOPMALNMOHHO-TEJIEKOMMYHUKAMOHHOM ceTn «HTEpHET»,
He00XOAUMBIX /ISl 0CBOCHHUS AUCHMIIJIMHBI (MOYJIS).

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

2. 3neKTPOHHO-6MbBAMOTeuHas cuctema JIAHD: https://e.lanbook.com

7. MeToan4yeckue yKazaHus il 00y4arolMXcsi 10 OCBOEHUIO M CUMINIMHBI (MOAYJIA).

JNlekumsa aBnsetca ogHoMn ns Gopm U3yyeHMa TEOPETUYECKOro MaTepumana no aucumnauvHe. B xoae
NIEKLMOHHOTO Kypca NPOBOAUTCA U30KEHME COBPEMEHHbIX HAY4YHbIX NOAXOA08B M Teopwid. B TeTpaau
011 KOHCNEKTUPOBAHMA NeKLMIA HEOBX0AMMO UMETb NOASA, FAe NO XOA4Y KOHCNEKTMPOBAHMA fAenatoTca
HeobxoaMmble MOMETKM. 3anncK A0XKHbI OblTb U36MPaTENbHBIMU, NOJHOCTLIO CIeAyeT 3anuncbiBaTb
TO/IbKO onpeaenieHns. B KOHCNEKTe NPUMEHAIOT COKPaLLEHME COB, YTO YCKOpAET 3anucb. Bonpocsl,
BO3HMKAlOLWWME B XOA4€ /IEKLMN, PEKOMEHAYETCA 3anunCbiBaTb HA NONSAX U NOC/IE OKOHYAHUA NIeKLUN
06paTUTbLCA 3a pa3bACHEHMEM K NpenogasaTtento. HeobxoaMmo akTMBHO paboTaTb C KOHCNEKTOM
JNIeKUMK: NOC/Ie OKOHYaHMA IEKLMN PEKOMEHAYEeTCA NepeynTaTb CBOM 3anmncK, BHECTM NOMPaBKM U
OONOJIHEHUA.

OAHMM N3 OCHOBHbIX BUAOB AeATEe/IbHOCTU CTyAeHTa ABNAETCA CaMOCTOATE/IbHAA pa60Ta, KOTOpanA
BK/IlOYaEeT B cebs n3yvyeHume nekKyMoHHOro maTtepumana, y‘-le6HMKOB n y‘-IE6HbIX I'IOCO6MV1, NOoAroTOBKU K
BbIMNO/IHEHUIO na6opaToprlx pa60T n O¢OpM!’IEHMPO TEXHMYECKUX OTHETOB NO HUM, a TaK e NOAroTOBKM
K MPaKTU4YE€CKMM 3aHATUAM U3YHEHNUEM KpaTKOﬁ TEOPUU B 3a4a4YHUKAX U peLLEHNN AOMALUHUX 3aAaHVII7I.

MeToaunka CaMOCTOSTEe/IbHOM pa60TbI npeagBapuTesibHO Pa3bACHAETCA npenoaaBaTtesiem U B
nocneayrouwem MOXKET YTOYHATLCA C yHETOM MHOUBUAYAJIbHbBIX ocobeHHocTel CTyOEHTOB. BPEMH n
MeCTO CaMoCToATe/IbHOM pa6OTbI BbI6MpaPOTCFI CTyAeHTaMuM NO CBOEMY YCMOTPEHUIO C YHETOM
DEKOMGHABLLMIZ npenogasartena B sBu4e njaHa CamoCToATEIbHOM pa6OTbI CTy4EHTa. n]'laHVIpOBaHVIe
BPeEMEHWN Ha CaMOCTOATE/IbHYIO pa60Ty, HeO6XO,EI,MMOI'O Ha n3y4vyeHue HaCTOFlLU,Eﬁ ANCUUNNNHDI,
CTyAeHTam ny4ylle BCero ocywecrsaATb Ha BeCb CEMECTpP, NpeaycMmaTpuBana Npn 3STOM perynapHoe
NnOBTOpPEHUE ﬂpOVI,ﬂ,EHHOI’O maTtepumana.

CaMOCTOFITefIbHyIO pa60Ty Hang ,CI,VICLI,MI'II'IVIHOVI cneayetr HavynmHatb C U3y4eHUA Nporpammel,
KOTOpaAa coaepXuUT OCHOBHbIe Tp66OBaHVIFI K 3HaHUAM, YMEHUAM N HaBblKam Oﬁy‘-lBEMbIX. Ob6nasaTtenbHO
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cnegyeT BCNOMHUTb peKOMeHAaLmMmn Npenoaasatens, AaHHble B XO4e YCTaHOBOUHbIX 3aHATUIA. 3aTem
cnegyeT NPUCTYNaTh K U3yYeHUIO OTAE/IbHbIX Pa3aenioB U TeM B MOPAAKe, NPeayCMOTPEHHOM
nporpammoin.

Monyumns npeacTaBneHne o6 0CHOBHOM COAEeP}KaHUKN pasaena, TemMbl, He0H6X0ANMO U3YUUTb
mMmaTepuan no Teme, U3N0KeHHbIN B yuebHUKe. LlenecoobpasHo COCTaBUTb KPaTKUIM KOHCMEKT UK CXemy,
0TOBpParKatoLLyO CMbIC/T U CBA3U OCHOBHbIX MOHATUIA JAHHOTO pa3zesna U BKAIOYEHHbIX B HErO TEM.
O6A3aTenbHO cneayeT 3anMcbiBaTb BO3HUKLLME BOMPOCHI, HAa KOTOPbIe He YAanochb OTBETUTb
CaMOCTOATE/IbHO.

Heob6xo04MMO M3y4ynTb CNNCOK PEKOMEHA0BAHHOM OCHOBHOWM U AONONAHUTENIbHOW NUTEPaTYpbl U
yb6eanTbes B €€ Ha/IMYMM B IMYHOM MOJ/1b30BAaHUM UM B NoApa3aesieHnax bubamoTekn B BymarkHOM Man
3NIeKTPOHHOM BUAE. BCto OCHOBHYIO y4ebHYO AnTepaTypy *KenaTenbHO U3y4aTb C COCTAaBNEHMEM
KoHcnekTa. Llesib HanucaHWs KoHCNeKTa no AncumnninHe — chopmMmmpoBaTtb HaBbIKM MO NOUCKY, OTOOPY,
aHanum3y u popmyanposaHuto yuebHoro matepmana. 3T HaBblKM 06A3aTeNbHbI A4aA Atboro
CneumnanmncTa c BbicluMM obpasoBaHMEM HE3aBUCUMMO OT BblBpaHHOro HanpasseHusa. Mpu paboTte Hag,
KOHCNEeKTOM 0653aTe/IbHO BbIABASIOTCA M OTMEYAIOTCA TPYAHble A/1A CAMOCTOATE/IbHOTO U3YYEeHUs
BOMPOChI, C KOTOPbIMM YMECTHO 06PaTUTLCA K MpenoaaBaTesto NPU NOCELEHNN 3aHATUI U
KOHCy/bTauui, 1Mb6o B MHAMBUAYANIbHOM NOPAAKE.

K npakTM4yecknm 3aHATUAM HEObX0AMMO rOTOBUTCA NpeaBapUTE/IbHO, A0 Havyana 3aHATUA.
HeobxoaMMO 03HAKOMUTCSA C KPaTKOM Teopuel B peKOMeHA0BaHHOM 3aJ@a4HMKE NO COOTBETCTBYIOLLEM
Teme 1 npopaboTaTb NPUMEPbI peleHnin pa3obpaHHbIX B 3ala4HUKe YpaXKHEHW. B xoae noAroToBKy,
TaK }Ke c/ielyeT BECTU KOHCNEKTUPOBAHWE, a BO3HUKLUME BONPOCHI 334aTb BeAyLLeMY NpenoaasaTtesnto B
Haya/ie NPaKTUYECKOro 3aHATHUA.

K nabopaTopHbim paboTam cneayeT NOAroTOBUTLCA NpeABapuUTeNbHO, 03HaKOMUBLLMUCH 3apaHee U
C METOANYECKMMU PEKOMEHAAUMAMM MO NPOBEAEHMUIO COOTBETCTBYIOLLEN labopaTopHOM paboThbl, 1 B
cny4yae HeobxoAMMOCTM NPOBECTU NpeaBapuTesibHbIe PacyéThbl.

B 0CBOEHMM ANCUMMNANHBI UHBANMAAMMN U IULAMM C OrPaHUYEHHbIMM BO3MOMKHOCTAMM 340P0BbA
npeaycmoTpeHbl MHAMBMAYaNbHbIE KOHCYbTauuK (B TOM Yncne Yepes email), Tak Kak 6onblioe
3HayeHune MMeeT KOHCyAbTaumu. MHAUBUAYaNbHbIE KOHCYAbTALMK NO NPeAMETY ABAAKOTCA BaXKHbIM
baKkTopOoMm, CNOCOBCTBYIOLLMM UHAUBUAYANN3ALMMN OBYYEHUA U YCTAHOBAEHMIO BOCNUTATENbHOIO
KOHTaKTa Mexay npenogasarteniem v 0by4atolmmca MHBAANA0M UK IMLLOM C OTPAaHUYEHHbIMM
BO3MOXHOCTAMM 340POBbA.

PekomeHayeTca cneayrowmin rpadmk camoctosTesibHON paboTbl CTYAEHTOB NO y4eOHbIM
HeZenAM Kaxaoro cemecrpa:
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PexoMeHIOyeMEM TI'PaduK CaMOCTOSTEJIbHOM PaboTH CTYIEeHTOB B
cemMecTpe Mo amucuunjamHe «KBaHTOBasg DJIEKTPOHMKA»

Ne MpumepHbIi
Cpoku
n/n 6roaxKeT
. BbINOJIHEHUA ®opma
CofeprKaHue caMoCTOATENbHOM BpemeH# Ha o
HavmeHoBaHWe pasgena babor BbINO/THEHME 3aaaHuA OTYETHOCTM MO OpMa KOHTpoA
y4. yac. (Homep yuyebHo 3a4aHuIo
(CPC) HeAenu cemecTpa)
1 BseseHue B npeameT N3yyeHne nnuTepaTypbl N0 UCTOPUM TeKcToBbIi
CO3/aHVA U PasBUTUIO Na- 2,8 2 AOKYMEHT, YCTHbIN OTBeT
3EpHbIX CUCTEM npeseHTaums
2 B3aumozeicTame UsnyyeHus c M3yyeHne v aHanM3 AMTepaTypbl, No T .
y y eKCTOBbIIA
MHBEPCHOM cpeaoi BOMPOCaM COBPEMEH- §
HbIXx 061acTeit MCNoNb30BaHUA 11 2 AOKYMEHT, YCTHbIN OTBET
Na3epHbIX CUCTEM NpeseHTauuA
3 CTPYKTypHasA cxemMa ONTUYECKOro Mouck n aHanu3s NHTepHeT-
YCUNWUTENA U nasepa MCTOYHMKOB, COCTaBNEHME
aHHOTMPOBAHHOIO CNMCKa HalaeH- TekcroBbii
HbIX pecypcos no Teme. Mouck 6 2 dann, YCTHbIN OTBET
OTBETOB Ha BONpPOCHI ANA npeseHTaunA
CaMOKOHTPONA.
4 OnTUYecKue pe3oHaTopbl N1asepos | M3yuyeHne meTonos PacyeTHbIN
MaTeMaTUYecKoro MoAeNnpoBaHmaA 5 4 daiin, YCTHbIN oTBeT
reHepaLMOHHbIX NPOLLECccoB npeseHTaums




Pexxumbl paboTbl nasepos daiinbl
Ob6paboTKka MHGopMaLUK C matematumye-
ucnosab3osaHmMem nporpamm Excel, 5 CKUX YCTHbIV oTBET
Matkag pefaKkTopos,
npeseHTaumsa
23
Tunbl nasepos daiinbl
MogaennpoBaHue reHepaLMOHHbIX MaTeMaTmye-
NPOLECCOB B 3aZaHHbIX aKTUBHbIX .
5 CRUX YCTHbIN oTBET
cpefax (peleHne KOHKPETHbIX peaaKTopos
’
WHYKEeHepHbIX 334a4). npeseHTaLmA
PacnpocTpaHeHue nasepHoro .
N3yyeHne ocHOB pa3paboTku TeKcToBbIN
n3nyy4eHua B atmocoepe, Boae, N .
TEXHWYECKOM AOKYMEHTALMM HA 5 OOKYMEHT, YCTHbI oTBET
KOCMOCE M ONTUYECKOM BOJIOKHE
Nla3epHble CUCTEMBI npeseHTaumsa
MpumeHeHWe nasepos TeKcTOBbIN
OOKYMEHT,
MoaroToBKa OTYETHOM AOKYMEHTaL MM pacyeTHbIN
Mo BOMPOCaM MOAENNPOBAHUS daiinbl B
reHepauMoHHbIX 5 maTemaTuye- | YCTHbI oTBeT
NpoLeccoB B Pa3/IMYHbIX Sa3ep- CKUX
HbIX CUCTEMAX pefakTopax,
npeseHTauma
UTtoro : 46,8
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8. IMepeyenb MHGOPMANMOHHBLIX TEXHOJOIHWil, WCMOJB3YeMbIX INPH OCYUIECTBJIEHUU
00pa3oBaTeILHOTO MpoIecca Mo AUCHUNIIHHE (MOYJII0).

8.1 Mepeyenn uHPOPMALMOHHBIX TEXHOJIOIHIA.

Mpw ocywecTeneHnn obpasoBaTenbHOro NpoLecca no aucumnamHe « KBaHToBasn 3/IEKTPOHMKa»
NCMOJIb3YOTCA MHTErPUPOBaHHbIE TEXHOOTMM OpraHn3aLUmnm y4ebHoro npouecca, T.e. pas/inyHble
CoYeTaHMA ayAUTOPHbIX U ANCTAHUMOHHbIX 3aHATUIA. JIeKTOpbl M NpenoaaBaTenu, segylme
NpPaKTUYECKNE U CEMMHAPCKME 3aHATUA, 40 HaYa/la CeMeCTpa COCTABAAIOT M Pa3MELLLatoT Ha cepBepe
rpaduk yuebHoro npougecca, rae AeTasbHO ONUCHIBAOT NOPSAOK U3YYEeHMA ANCUMNAUHBI B AaHHOM
cemecTtpe. OcHOBHOM daKTUYECKUI MaTepuan, 3apaHee NoAroToB/IEHHbIN JIEKTOPOM U CHabKeHHbIN
HEeo6X0AMMbIM KOJIMYECTBOM UANIOCTPALMUIA U MHTEPAKTUBHbBIX 3/IEMEHTOB, Pa3MeLLAeTCs Ha cepeepe

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

MpoBeaeHMe YacTu IeKUMn B 6 cemecTpe NpeaycmMaTpMBaeT UCNO/b30BaHME
AEMOHCTPALMOHHbIX MyAbTUMEANNHbIX MAaTEPUANOB C UCMOJIb30BaHNEM NPOEKTOPA.

8.2 Iepeuenn He0GX0IMMOI0 IPOIPAMMHOIO 00ecedeHH s,

TaK KakK 4n1a camocTosATeNbHOM paboTbl 0byyatolmMxcsa npeanonaraeTca 40CTYN B 3/1EKTPOHHYIO
MHPOpMaLUMOHHO-06pa30BaTe /IbHYIO cpedy OpraHM3aummn n cetb MIHTEpHET, To obuime TpeboBaHMA K
NomMeLLeHUAM 419 CAMOCTOATE/IbHOM PaboTbl 06yYaloWMXCa BNOHE AOCTAaTOYHO. [LONO/HUTENbHO,
cneuMann3MpoBaHHoe NporpammHoe obecneyeHne Ana peannsaumm HacToALEen NPorpaMmmbl He
TpebyeTcs.

8.3 Iepeuenn HHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM:

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

2. 3neKkTpoHHO-6nbanoTeuHas cuctema JIAHb: https://e.lanbook.com

9. MaTtepuajbHO-TeXHHYecKasl 0a3a, He00X0AMMAas VISl OCYHIECTBJICHHUsSI 00Pa30BaTeILHOIO
npouecca no JAUCHUIINHE (MOIYJIIO).

MaTepuanbHO-TeXHMYECKoe obecneyeHne gucumnanHbl (moaynsa)

Ne Bua pabot
M OCHaLLEHHOCTb

1. JleKUMOHHbIe 3aHA- JleKumMoHHan ayamMTopua, OCHaLLLeHHAA NPe3eHTaLNOHHON
™A TEeXHUKOW (MPOEKTOp, 3KpaH, KomnbloTep/HOYTOYK) n
COOTBETCTBYHOLLMM NporpammHbiM obecneveHunem (MO) ana
BocnpousseaeHua ¢annos ¢opmarta jpg v avi. loctaTouHbIM
KOJIMYeCTBOM NocagouHbix mecT: Ne 209C.

2. MpaKkTuyeckme 3aHATUA | JIeKUMOHHAA ayAUTOPUA, OCHALLEHHAA NPEe3eHTaLMOHHOW
TEeXHUKOM (NPOeKTop, 3KpaH, KomnbloTep/HOYTOYK)
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N COOTBETCTBYIOLMM NporpammHbim obecrnedeHunem (MO) ana
BocnpousseaeHua ¢annos popmara xls, doc:
Ne209C.

NabopaTtopHble 3aHATUA

NabopaTtopusa, yKOMNAEKTOBaHHas Cneunanm3MpoBaHHOM
mebenbio n TeXHUYEeCKMMK cpeacTBamm obydyeHus. MposeaeHune
3aHATUIM N1abopPATOPHOro NPaKTUKyMa NpeayCcMOTPEHO B
nabopatopum «OnTu4eckoro matepmanosegeHma» Nell9C Ha
NabopaTopHbIX CTEHAAX, YKOMMNNEKTOBAHHbIX CNEKTPa/IbHO-
N3MepUTENbHbIM 060pYA0BAHNEM U PA3/IMYHBIMM Na3ePHbIMU

cucTtemamm.
MpynnoBble MomeLlLeHWe ¢ AOCTaTOYHbIM KOJIMYECTBOM NOCAA0YHbIX MECT U
(nHoMBUAYanbHbIE) MeNoBOM UAN MapKepHoM gockon: Ne209C
KOHCybTauum
MpomeskyToUHasn MomelleHWe ¢ A0CTaTOYHbIM KOANYECTBOM NOCAZA0UYHbIX MeCT:
aTTecrauma Ne209C.
CamocTosTeibHanA KabuHeT gns camoctoAaTesibHOM paboTbl, OCHALLEHHbIM
paboTa KOMMbIOTEPHOMN TEXHNUKOW C BO3MOMKHOCTbIO MOAK/IOYEHMA K CETU

«MHTEpHET», MPOrpPamMmMoit 3KPaHHOro YBeINYEHUSA U
obecneyeHHbIN 4OCTYNOM B 3N1EKTPOHHYHO MHPOPMALMOHHO-
obpasoBaTefibHYIO cpeay YyHMBepcuTeTa:

Ne 208C




