MUWHOBPHAYKU POCCUU
®ENEPAJIbHOE FrOCYJAPCTBEHHOE BIOM)KETHOE OEPA3OBATE/IbHOE YYPEXXAEHWE
BbICLUErO MPO®ECCUOHANBHOIO OEPA30BAHUSA

«BOPOHEXCKWW rOCYOAPCTBEHHbLIA YHUBEPCUTET»
(Preoy BO «BIl'Y»)
NEPEOOBAA MHXEHEPHAA LUKOJIA (MALL)

YTBEPXOAIO

/' 3aBeayrowmmn kageapom
% ONTUKN 1 CIEKTPOCKONUK
% (OBuunHHMKOB O.B.)

NnoAnucb, pacwmndpoBka noanmucu

14.06.2024 r.

PABOYAS NPOrPAMMA YYEBHOU OUCLUUNIUHDI

51.B.03 ®oTonpruemMHukm

1. Koag n HanmeHoBaHue HanpaBreHUss noarotoBku: 12.04.03 @omoHuKka u

OI'ImOUH_dQOQMamUKa

2. lpodwunb noprotoBkU: Mamepuanbl U ycmpoucmea  GOMOHUKU U
OnMmMouHgopMamuku

3. KBanucukaumsa BbINnyCKHUKA: Mazucmp

4. dopma oby4yeHUA: oyHas

5. Kadepnpa, otBevarowasa 3a peanusauuio AUCUUNINUHLI: Kagedpa onmuku U
criekmpockonuu

6. CocraButenu nporpammbl: CmupHo8 Muxaun Cepeeesgudy, 00KmMop _ hu3uKo-
MamemMamu4ecKux HayK, oUueHm

7. PekomeHpgoBaHa: HMC cbusuyeckoz2o ¢p-ma Bl'Y npomokon Ne 6 om 13.06.2024

8. YueOHbIM roa: _ 2024/2025 CemecTp(bl): 2



9. Llenu n 3agaym y4e6HOM AUCLUMUNIUHDI:

Llenbro oceoeHusi y4ebHol ducuyurnnuHbl sensemcs: opmmupoBaHne npodeccuoHarnbHOn
KoMneTeHunn B obnactu OEeTeKTUnpoBaHUA MU3nydyeHuna onTtn4ecKoro amanasoHa, 3aKOHOMepHOCTeI7I
NOAXOAALIMX Ans 3TOW LenuM npoLeccoB B3aMMOAENCTBMS CBETa C  MOMYyNnpPOBOAHUKOBLIMU
KpucTannamm um HaHOCTPYKTypamu, noaxodoB K CUCTEMaTU3auun OaHHbIX M cnocobax aHanmsa
Hay4YHO-TEXHMYECKOW MNpobnembl U nuTepaTypbl METOOUK 3KCMEPUMEHTANbHOIO WCCneaoBaHus

NnepcnekTUBHbIX MaTepmManoB U MOLENMPOBaHMSA NPOLLECCOB B YCTPONCTBAX (POTOHUKM.
3adayu yuyebHoU OucyunmnuHbl:

- obecneunTb YyMeHuWe MPUMEHSTb,

NPUEMHUKOB OMTUYECKOrO U3NYyYeHUs;
- U3y4nTb C PU3NYECKME OCHOBbI COBPEMEHHbIX TEXHOSOMI B (DOTO-AETEKTUPOBAHNN;

- OCBOMTb NMOAX0Abl K cucTemaTusauumn gaHHbIX u crocobam aHanmsa HayHHO-TeXHMHeCKOVI
SKCnepmmeHTarnbHOro

npobnembl U

nuTeparypbl

MEeToaMK

3HaHus,

nonyvyeHHble nNpun UnU3yyHeHun 0a30BbIx
q)VI3VI'~IeCKVIX ancunninH B MexgancumnnimHapHbIX obnacTtax gns aHanuaa NPUHUMNOB MOCTPOEHUA

ncenegoBaHuA

MaTepuanos U MmoaenmposaHud npoueccoB B NPUEMHUKAX ONTUHECKOIro U3ryvYeHus.

10. Mecto y4ye6HOM AucumnnuHbl B cTpyktype OOIl: yuyeGHas aucumnnuHa B1.B.06
cdopmupyemoli  yyacTHUKamu oBGpasoBaTenbHbIX

«PoTonpneMHuNKN»
oTHoweHun bnoka b1.

OTHOCUTCHA

K

yacTu,

11. MNnaHupyemble pe3ynbTaTbl 00yYeHUA NO AucuunnuHe/Moaynto (3HaHUS, yMeHuUs,

HaBbIKW),

COOTHEeCeHHbIe C

nnaHnpyembiMu

pe3ynbTatamMmun

o6pa3oBaTenbHOM NporpaMmbl (KOMNETEHLUSAMMU BbINYCKHUKOB):

Kog HaseaHwne Koga(bl) WHankaTop(bl) MnaHvpyemble pesynbTaThl
KOMMeTeHLMK 0byyeHus
MK-2 CnocobeH MK-2.1 CtaBuTt 3agaun un 3HaTb: METOOMKN
3KCNepUMeHTarnbHO onpegenseT Habop 3KCMEepPMMEHTArbHOro
nccnenoBatb napameTpoB, C y4eTOM | nccrnegoBaHusi NePCneKTUBHbIX
NnepcrneKkTUBHbIE KOTOPbIX AOMKHO ObITb | MaTepunanoB 1 MOAENMPOBAHNS
MaTepuansl 1 npoBeAeHo npoLeccoB B YCTPOMUCTBaX
MogenMpoBatb MoAennpoBaHue POTOHUKM
npoueccsl B MpPOLIECCOB, SIBITEHUN U
yCTpOMCTBaXx 0ocobeHHocTeN paboThl | YMETb: 3KCNepPUMEHTAaNbHO
POTOHMKM YCTPONCTB POTOHUKM U | UCCNeaoBaTb NEPCNEKTUBHbIE
ONTOMHOPMAaTUKN MaTepwuanbsl U MOAeNMpoBaTb
MK-2.2 OcyuwlecTtBnset npouecchl B yCTPOMUCTBAX DOTOHUKN
noabop
obopyaoBaHusa n BNageTb: COBPEMEHHbBIMU
KOMMIEKTYHOLLNX MeTo4aMm U Noaxoaamm K
HeobXxoAMMbIX Anis aKCrnepuMeHTanbHomy
npoeegeHus nccrnegoBaHUo NepCnekTUBHbIX
nccnefoBaHum, mMaTepuanoB U MOAENNPOBAHUIO
paspabatbiBaeT npoLeccoB B YCTPOMUCTBaX
METOOMKN ONTUYECKUX | (DOTOHUKM
N POTOHHbIX
ncecrnegoBaHum

nepcnekTnBHbIX

OoCBO€EHUusA




MK-2.3

NpoBoauT aHanus
MOMYy4YeHHbIX
pe3ynbTaToB

MoOenMpoBaHus
paboTbl yCTPONCTB
OTOHMKM 1
onTonHdopMaTrKn Ha
OCHOBE (hM3n4EeCKNX
NPOLIECCOB U SIBITEHUN

MK-3 CnocobeH BbIbUpaTb
Hay4Ho-
nccregoBaTenbCckoe U
TEeXHoJorm4eckoe
obopyaoBaHue ¢
y4yeTomM ocobeHHocTen
HaHOTEXHOMOMMYeCKNX
NpoLLeccoB co3aaHus
MaTepurarnos u
YCTPONCTB (POTOHUKM

MK-3.2

MpumeHsieT 3HaHUs
m3nyeckmx
NpYHUUNOB paboThl
npnbopoB KBAHTOBOM
3NEKTPOHUKM U
OTOHMKM, BA30BbIX
TEXHOMOrMYeCcKnx
npoLeccoB Co3gaHns
HaHoOMaTepuarnos u
YCTPOMCTB POTOHUKMN U
ONTOMHpOPMaTUKM.

3HaTb: NOAXOAbI U KPUTEPUM ANS
BblibOpa Hay4Ho-
nccnenoBaTenbCKOro 1
TEXHOMNOIM4YeCcKoro 060pya0BaHUst C
y4yeTomM ocobeHHocTen
HaHOTEXHOMOrMYECKNX NPOLEeCCOB
co3aHusi MaTepuarosB U YyCTPOWCTB
HPOTOHUKM

yMeTb: (hopMynnMpoBaTh KpUTepum
Onsi Bblbopa Hay4Ho-
nccrnegoBaTenbCKoro u
TEXHOMNOrM4eckoro 06opyaoBaHus ¢
y4yeToM 0CObBeHHoCTEN
HaHOTEXHOMOMMYECKNX NPOoLLECCOB
CO3[aHNsi MaTepuraroB 1 yCTPOWCTB
POTOHMKN

BNageTb: HaBblkamu Bbibopa
Hay4HO-MccneaoBaTeNbCKOro 1
TEeXHOMNorm4eckoro obopynoBaHus ¢
y4yeTom ocobeHHocTen
HaHOTEXHOMOrM4YeCcknx NpoLLeccoB
CO3[aHNsi MaTepMarnoB 1 YCTPOWUCTB
OTOHMKM

12. O6bem gucumnnuHbl B 3a4eTHbIX eaMHuulax/yacax —23.e./ 72 u.
(Dopma npome)KyTquoﬁ aTrTecTauunm 3ayem
13. Buabl yue6HoM paboThbl
TpyaoemMKocTb
Bug yuebHol paboTbl Mo cemecTpam
Bcero 2
AyaUTOpHbIE 3aHATUSA 72 72
nekuum 16 16
B TOM Yucne: npakTu4eckue
naGopaTtopHble 32 32
CamocTtosaTenbHas paborta 24 24
B TOM Ymucne: Kypcosas pabora
(MpoekT)
dopMa NpoMeEXyTOYHOWN aTTecTaumnm 3avet
NToro: 72 72




13.1 CopepxxaHue pa3genoB AUCLUNIIUHBI

Ne HavnmeHoBaHue pasgena
CogepxaHve pasgena AMCUnninHbI
n/n ONCUUNNUHBI
1. Jlekuun
1.1 | BBegeHue. HasHayeHune HasHauyeHune cdoTonpmémHukoB. Knaccudukaums
(POTONPUEMHUKOB. (OTONPUEMHUKOB 1 (POTONPUEMHBIX YCTPOMUCTB. [NapameTpbl n

XapaKTEePUCTUKN MPUEMHUKOB OMTUYECKOTO M3nyYeHmns. CBA3b
Pa3fMYHbIX NApamMeTPOB NMPUEMHUKOB U3NyYEHUs.

1.2 | TennoBble POTONPUEMHUKMN. TepmoanemeHTbl. borniomeTpbl. ONTUKO-aKyCTUYECKME NPUEMHUKN
nsnyyeHns. [upoanekTpuyeckne npuemMHukn. PaguaunoHHbie
KanopumeTpsbl. [preMHMKN Ha OCHOBE Tepmoynpyroro addekta B
KpUCTannmM4yeckom KeapLe.

1.3 | ®OTONPMEMHMKN Ha BHELLHEM duranyeckne oCHOBbLI U NPUHLMIN AENCTBUSA. DNEKTPOBaKyyMHbIe

doToadpdekTe. HOTO3NEMEHTBI M POTOSNEKTPOHHBbIE YMHOXMTENN. [IMCCEKTOpbI.
OneKTpoHHo-onTnyeckue npeobpasoBareny.

1.4 | doTONPUEMHNKM Ha | MNpuHUMN  OEencTBUST  NPUEMHUKOB  U3MYyYEeHUS Ha  OCHOBe

BHYTpeHHeM poToadhdeKTe. BHyTpeHHero dotoadpcpekta. DoTopesuctopbl. PoToauoabl.

doToTpaHancTopbl. PoTOTUPUCTOPLI. [PUEMHMKM U3NYYEHUS C
BHYTPEHHMM ycuneHneM poToToKa.

1.5 | MHOroanemeHTHble NPUEMHUKN | MHOrOSNIEMEHTHBIE  MPUEMHUKM  U3NYYEHUSS  HA  OCHOBE
N3Ny4eHusl. doToamonos " $OTOPE3NCTOPOB. MHoroanemeHTHble
¢doTONPMEMHBIE YCTPONCTBA Ha OCHOBE NPUOOPOB C 3apsiaoBON
cBA3bl0. MHOrO3NeMeHTHbIE MPUEMHUKM U3NYYEHUS Ha OCHOBE
NpnOOPOB C 3apsA0BON UHXKEKLMEN.

2. JlabopaTopHble paboThl

2.1 | XapaKkTepuCTMKN KPEMHNEBOIO | YCTPOMCTBO KpPeMHMEBLIX ¢hoToamomoB. ObnacTb cnekTpanbHon
C*)OTOJJ,I/IO,IJ.a YyBCTBUTEJIbHOCTW, nNopor 4YyBCTBUTEIIBHOCTH, lEI,I/IHaMI/Il-IeCKI/II7I
Anana3oH pa6OTbI, NOCTOAHHAsA BpeMeHN.

13.2. Pasgenbl gucumnnuHbl U BUAbI 3aHATUNA

Buabl 3aHaTui (Yacos)
Ne HaunmeHoBaHwue pasgena
MpakTuue CamocTosaTenb
n/n OVCLMNITUHBI Jlekuum JlabopaTopHble Bcero
ckme Has paboTa
1.1 | BBegeHune. Ha3zHauyeHune
- 2 4

OTONPUEMHMKOB.

1.2 | TennoBble (OOTOMNPUEMHUKN. 4 4

1.3 | POTONPUEMHUKN HA BHELLHEM 4 4
doToadppekTe.

1.4 | doTONPMEMHMKM Ha 4 4 8
BHYTPEHHEM (poTO3dhdeKTE.

1.5 | MHoOroanemeHTHbIe 2 4 6
NPUEMHUKM U3NYYEHUS.

2.1 | XapakTepuCT1K/ KPEMHMEBOTO 32 4 36
doToguoaa
Umozo 16 32 24 72

14.MeToaun4yeckue ykasaHus ansa odbyyarowmxcs no 0CBOEHUIO AUCLIMMNIIUHDbI
OCHOBHbIMU 3marnamu 0C80€eHUSI OUCUUIIIUHbLI S8/1SIFOMCS:

1) Jlekumn. B xoge NEKUMOHHbIX 3aHATUW CTyAeHTY HeobXOAMMO BEeCTM KOHCMEKTMpOBaHWe
yyebHoro marepuana. O6pawatb BHMMaHuMe Ha KaTeropuu, QOPMYNMPOBKM, packpbiBaloLime
codep)XaHue Tex WU WHbIX SBMAEHUA W MPOLIECCOB, HayyHble BbIBOAbI W MNpaKTUYeckue
pekomeHgaummn. XXenatenbHO OCTaBUTb B paboymnx KOHCNEKTax noss, Ha KOTOpbIX AenaTb NOMETKN
N3 pPEeKOMEHOOBAHHOW nuTepaTypbl, OOMOJSHSAOWME MaTepuan MpPOCyLaHHOM feKuMn, a Takke
nogyepkmBaroline ocoby BaXHOCTb Te€X WIIM UHbIX TEOPEeTUYECKUX MONoXeHun. 3agaBaTb
npenogasaTento YTOYHSAKOLWME BOMPOCbI C LUEMbl YACHEHUS TeOpeTUYEecKUX MOMNOXKEeHUN,



paspeLleHnsi CMOPHbIX CUTyauui

2) JlabopatopHble 3aHdatma. [lpu noarotoBke K 1iabopaTopHbIM  3aHATUAM  CTyAEHTaMm
PEKOMEHAYETCH: BHUMATENbHO O3HAKOMUTLCA C TemaTtukon nabopatopHow paboTbl, NpoyecTb
KOHCMEKT NeKLMn No TeMe, U3y4nTb PEKOMEHAOBAHHYIO NUTEpPATypy; COCTaBUTb KPaTKUA KOHCNEKT, B
KOTOPOM YyKasaTb uUenb paboTbl, 060OpyAoBaHWe, ONUCaHWEe YCTAHOBKU W METOAMKU WU3MEPEHUS;
NpoBEpPUTbL CBOU 3HaHWUA, OTBEYasd Ha BONPOCH! ANA CaMONPOBEPKU; €CIiM BCTPETATCS HEe3HaKOMble
TePMUHbI, 06s13aTENBHO 06PATUTLCA K CNOBapHo M 3ahMKCMpoBaTh UX B TETPAAM; NPW 3aTPyAHEHMAX
- cdhopMynMpoBaTb BONPOCKI K NpenogaBaTento

3) CamoctoatenbHaa paboTta crtygeHTa. W3ydeHne y4vebHOW, HayyHOW M MeTOoaUYECKOW
nutepaTypbl, MaTepuanoB MNepuUOAMYECKUX W3OAHWA C MpUBNEYEHUEM SMEKTPOHHbIX CPeacTB
Hay4YHO-TeXHN4YecKkon nHdopmauunu.

4) MoarotoBka K atTectaumn. B xoge noaroToBKM K TEKYLWEW M MPOMEXYTOYHOM aTTectaumm
CTYOEHTY PEKOMEHAYETCS aKTMBHO UCMOMb30BaTh SNEKTPOHHBLIA 06pa3oBaTenbHbli nopTan Moodle
— O9NeKTpOHHas cpeda AMCUMMNNUHLI, C NpefocTaBrneHWeM Mpes3eHTauuMi nekuun, 3agaHuin ans
BbINOMHEHMS NPaKTUYEeCKMX paboT, AOMOMHUTENBHOrO TEOPETMYECKOro Matepuana u HopMaTUBHO-
NpaBoOBbIX [AOKYMEHTOB MO TeMamM MW MepeyHen BOMPOCOB ANd MNOArOTOBKM K TeKyllen wu
NPOMEXYTOYHOM aTTecTauun. Takke CTyOeHTY peKoMeHayeTCa MCNoMb30oBaTb BECb HAOOP MeTOO0B
N CpeacTB COBPEMEHHbIX WMHMOPMAUMOHHBLIX TEXHONMOMMM Afs M3YyYeHUs OTeYeCTBEeHHOW U
3apybexHon nutepaTypbl NO AUCUMMNAWHE, OLUEHKM W aHanu3a €€ TeKywero COCTOSHUSA |
nepcnekTnB passuTua. EMy npegoctaBnaeTcsi BO3MOXHOCTb paboTaTb B KOMMNbIOTEPHbIX Kraccax
dakynbteta (313a aygutopus), nmeTb OOCTYN K VIHTEpHeT-pecypcam W 3MEKTPOHHOW MoYTe,
ucnonb3oBatb MMelOLWMecs Ha kadedpe ONTUKA U CNeKTpocKonun duandeckoro dakynbTeTa
NH(POPMALMOHHbBIE TEXHOMOrMK, NCNOMb30BaTb pecypcbl 3oHanNbHOM HayyHow 6ubnuoTtekn BIY, B
TOM 4YMCne ANEKTPOHHO-OMBNNOTEYHbIE CUCTEMBI.

15. Yyeb6HO-MeTOQUUYECKOE U MHPOPMALMOHHOE obecneyeHme AUCLUNIINHDI
a) ocHoBHas nuTeparypa:
Ne n/n MCTOYHMK
WwaHwuH, I".T". MpuemHukn ontuyeckoro nanyyvenus / .. MwanuH, B.MN. Yenubaxos — CI16.: J1aHb,
2022. - 304 c. — ISBN 978-5-8114-1048-4. — TeKcCT : 9MNeKTPOHHbIN // JlaHb : 3NEeKTPOHHO-
6ubnuotedHas cuctema. — URL: https://e.lanbook.com/book/211730 — Pexum goctyna: ans
aBToOpW3. Nosib3oBaTeneun.
0) gononHUTenbHasa nuTepartypa:

Ne n/n MCTOYHMK
NwanuH .I. TTpMeMHUKN ONTMYECKOro M3rnyyvyeHnsa Ha BHelwlHeM doToaddpekTte / I.[. UwaHuH,
H.K. Manbuesa. — CIN6 HNY NTMO. 2013. — 103
NwaHuH, I".T'. ICTOYHUKM 1 NpUeMHUKK n3ny4veHusi: YyebHoe nocobure ons cTygeHTOB ONTUYECKNX
3 cneumansHocTen By3oB / I.[. NwaHuH, 3.[. MNankos, A.J1. AHgpees, I'.B. lMNMonbiymkoB. — CI16.:
MonutexHuka, 1991.— 240 c.
MankoB, XK. OnTnyeckue npoueccol B nonynposogHukax / XK. MNaHkoB ; nep. ¢ aHrn. nog pea. X.W.

2

4 Andpepora n B.C. Baeunosa .— Mocksa. : Mup, 1973 .— 456 c.

BapaHouHukoB M.J1. MpuéMHUKM 1 getekTopbl n3nyveHmn. Cnpasoynuk. — M.: MK [Mpecc, 2017.
5 | _1041c
6 "pnbkosckuii B.TM. Teopusa nornoLeHns n ncnyckaHus ceeta B nonynposogHukax / B.I1.

"pnbkoBckun .— MuHck : Hayka u TexHuka, 1975 .— 463 c.
B) MHOPMALIMOHHbIE 3NEKTPOHHO-0BpasoBaTernbHble Pecypehbl:

Ne n/n MCTOYHMK
9 OBC JlaHb — hitps://e.lanbook.com/




16. NepeyeHb yyeObHO-MeTOAUYECKOrO Oob6ecneyYyeHUs ANl CaMOCTOATENbHOMN pPaboThbl
(yuyeOHO-MeTOAMYECKNE peKoMeHAauun, nocobusi, 3aAayvyHUKW, MeToau4vecKue
yKa3aHusi No BbINOJIHEHUIO NPaKTU4eCKUX (KOHTPOIbHLIX) paboT u ap.)

Ne n/n MCTOYHUK
1 Bnenkwmop, [x. dusnka tBepaoro tena / k. brnenkmop ; MNMep. ¢ anurn. nog peq. O. .
AHgpuaHoBa, B. U. ductyna .— Mocksa. : Mup, 1988 .— 608 c.
2 Mpmbkosckui B.IN. Teopus nornoweHns n ucnyckaHus ceeta B nonynposogHukax / B.I1.
"pnbkosBcku .— MuHck : Hayka u TexHuka, 1975 .— 463 c.
3 MananvH, M.[. NiommHecueHuma monekyn u kpuctannos / M.[.ManaHuH ; Poc.akag.Hayk, ®ns.mH-
T um. M.H.J1lebegera, YHL| "®dyHgameHT. onTuka n cnektpockonus" .— Mocksa:, 1999 .— 199 c.

B yyebHOM npouecce UCnonb3yTcs TpaguUMOHHbIE U AUCTAHUMOHHbIE 06pa3oBaTenbHble
TexHororun. Mo obpasoBatenbHbIM  OpMaMm: MNeKUnoHHble UK nabopaTopHble 3aHATUS.
Mpeobnagatowmmmn meTogamm n Nnpnemam obyyeHus sBRSOTCA: 00bACHUTENBHO-UNNIOCTPATUBHBIE
(obbACHeHWe, nokas — AeMOHCTpauusa y4ebHoro matepuana u ap.); akTuBHble (aHanu3 yyebHon u
Hay4YHOW nuTepaTypbl, COCTaBMNEHNE CXeM W ApP.) U MHTEPaKTUBHbIE, B TOM 4YUCRE W rpynnoBble
(B3anmHOe oby4yeHue B chopmMe NOAroTOBKU U OBCYXXAEHUSA YCTHbIX BOMPOCOB); MHAPOPMALMOHHLIE;
MynbTUMeauiHble (paboTa C caWTamn akageMuyecKkux CTPYKTYp, HayyHO-uccrnenoBaTenbCKUX
OopraHu3auuin, OneKTPOHHbIX ©Oubnmnotek M Op., paboTa C SMEKTPOHHbIMK  OByYarLUMK
nporpaMmMamu u T.n.).

OpraHunsaumMoHHas CTPyKTypa meKUMOHHOro 3aHatusa: 1. dopmynupoBka Tembl, Lenu
3aHATUS, MNocTaHoBKa npobnemHoro Bomnpoca. 2. Pa3bAcHeHue BOMPOCOB TeOpeTUYecKoro wu
NPaKTMYECKOro nraHa Ang peLlueHusi NocTaBneHHoW npobnembl. 3. PaccMoTpeHne nyTen pelueHns
npobreMHOro Bompoca Ha KOHKPETHbIX npumepax. 4. 3aknoyeHue, popmynmpoBka BbIBOOOB. 5.
O3ByuunBaHMe TeMbl CEeAYOLLEro 3aHATUS.

OpraHunzaumoHHaga cTpykTypa nabopatopHoro 3aHsatus: 1. PopmynvpoBka Lenen 3aHATMsa m
OTBETbl Ha BONPOCHI CTyAeHTOB. 2. O3HaKoOMSeHne C TEOPETUYECKON OCHOBOW PaboThbl, OCHOBHbIMU
npuemamMmm n TexHukon 6esonacHocTy npu paboTe ¢ Ucnonb3yembiMn Npubopamm n peaktmeamu.3.
BbinonHeHne akcnepvmeHTanbHOW Yactu paboTol. 4. ObpaboTka akcnepuMeHTarnbHbIX pe3ynbTaToB
1 NpegocTaBneHne ux ansa npeaBapuTenbHOW NPOBEPKU NpenogaBaTento.

3awmta nabopaTopHON pPaboOTbl NPOBOAUTCSA C LENbH BbISBEHUA YPOBHA OCBOEHUSA
matepuana no TemaTuke paboTbl, CMNOCOBHOCTM AaTb NpPaBWUIbHYIO TPAaKTOBKY pes3yrbTartam,
MOJTYYEHHbIM MPU BbINONIHEHUM paboThl. 3awmta paboTbl 3aknvaeTcs B 0dopMiieHun pabor,
ycTHOM Becene npenogasaTernis CoO CTYyAEHTOM MO NofnyyYeHHbIM B paboTe pedynbTataMm 1 OCHOBHbIM
TEOPETUYECKUM NOHATUSAM NO TeMe paboTbl.

Mpn peanusauun AUCUMNNNHBI C WCMONb30BaHNMEM AUCTAHUMOHHBLIX Obpa3oBaTerbHbIX
TEXHOMNOMMIN NCNOSMb3YHTCS MHCTPYMEHTbI 3NTEKTPOHHON MHOpMaLMOHHO-06pa3oBaTenbHOM cpeapl
BI'Y  «OnektpoHHbih  yHuBepcuteT BIY»  (https://fedu.vsu.ru) wuwmnn  “MOOK  BIY”
(https://mooc.vsu.ru), cepsucbl BuaeokoHdepeHuun (BigBlueButton, Zoom, Discord wn pgp.),
9NEKTPOHHAsi NoYTa, MECCEeHAXepbl N CoLCEeTH.

18. MaTepmanbHO-TeEXHNYECKOe obecnevyeHne AUCLUUNIUHbI:

CneunanuampoBaHHad mebenb, MpoekTop, HoyToyk, akpaH. WinPro 8, OfficeStandard 2019,
«AHTMNNarmaT.BY3», MathWorks TotalAcademicHeadcount, ANSYSHFAcademicResearch
doTtonpuemHmnk PDF-10C/M, nasepHbin MoAynb/ONOK nNUTaHUsS MNOBOPOTHOIMO  KpenmneHus,
G OTO9NEKTPOHHBIN YMHOXUTENb 928P, MN3C-nuHenka ToshibaTCD1304AP, BONOKOHHO-ONTUYECKNIA
cnekTpanbHbin koMmnnekc OceanOptics Ha 6a3e cnektpomeTtpa USB-2000+XR1 ¢ MCTOYHUKOM
nanydenma USB-DT, n Habopom 30HAOB Ans namepenusa auddysHoro ISP-80-8-R n 3epkanbHOro
oTpaxeHus RSS-VA u niomuHecueHuun R400-7-SR, nponyckaHua v MIOMUHECLEHUUN XUOKUX U
TBEpPALIX 06pasuos CUV-VAR n CUV-ALL-UV

Maket MO pgnsa ynpaeneHus cnektpodotometTpom USB 2000+ (OceanOptics), ons aHanusa u
0bpaboTtkn gaHHbIX, WinPro 8, OfficeStandard 2019



19. OueHoYHble cpeacTBa ANs NPOBeAeHUS TeKyllero KOHTPONs ycneBaemMoCTU U
NPOMEXYTOYHOM aTTecTauumn

MopAOoOK OLUEHKM OCBOEHUs oby4yawlimmmucs ydyebHoro martepuana onpegensieTcs
coepxaHueM crneayrLmnx pasaenos ANCUUNINHLI

No HaumeHoBaHune NuoukaTop(bl)
n/r-1 pasgena gucumnnuHbl KomneTteHumsa(n) OOCTMKEHUSA OueHouHble cpeacTsa
(mogyns) KOMNeTeHUMN
1.1 | Beeacuue. MK-1 MK-1.1, NK-2.1,
Haznauenwne MK-2 MK-2.2, NK-2.3, Bonpocsl, TecTsl, 3a0a4u
boTONPUEMHHUKOB. MK-3 MK-3.1.
1.2 | TennoBeie MK-1 MnK-1.1, NK-2.1, Bonpockl, TecTbl, 3aga4u
(bOoTONPUEMHHKH. MK-2 MK-2.2, NK-2.3,
MK-3 MK-3.1.
1.3 | ®oronpuémMHUKN Ha MK-1 MK-1.1, NK-2.1, Bonpocsl, TecThbl, 3a0a4u
BHEIITHEM MK-2 MK-2.2, NMK-2.3,
dboTtordhdexre. MK-3 MK-3.1.
1.4 | ®oTonpuéMHUKN Ha MK-1 MK-1.1, NK-2.1, Bonpockl, TecThl, 3aaauu
BHYTPECHHEM MK-2 MK-2.2, NK-2.3,
doTordhdexre. MK-3 MK-3.1.
1.5 | MHOrO?JIEMEHTHEIE MK-1 MK-1.1, NK-2.1, Bonpocebl, TecTbl, 3aga4n
IPUEMHHUKU MK-2 MK-2.2, NMK-2.3,
HU3JIYYCHUSL. MNK-3 MK-3.1.
2.1 | XapakTepucTuku MK-1 MK-1.1, NK-2.1, Bonpocsl, TecTsl, 3aaa4u
KpPEMHHUEBOI'O MK-2 MK-2.2, NK-2.3,
dboTonmona MK-3 MK-3.1.
MpomexyTo4Has aTTecTaums BonpoCh!, TeCTH, 3aa4M
dopma KOHTpons — 3a4eT ’ ’

20 TvunoBble OUEHO4YHble CpeacTBa U MeToAMYECKUMe MaTepuanbl, onpegensilowme
npoueaypbl OLeHUBAHUA U KPUTEPUM UX OLleHUBaHUSA

20.1 Tekywasn atrecraumsa
Tekywasn atrectauma Ne1. BoinonHeHue 3agaHui no nabopatopHon pabore.

Kputepumn v wkanbl olleHMBaHUA:
® «3a4YTEHO» — COCTaBIIEH KOHCMEKT, B KOTOPOM YKa3aHbl: Lenb paboTbl, 06opyaoBaHue,
TeopeTMYECKNE OCHOBbI PaboTbl, MPUBEAEHO ONUCAHNE YCTAHOBKN U METOAMKN U3MEPEHNS;
nony4eH JONYCK K BbINOMHEHUIO paboTbl MO UTOry YCTHOM Geceabl ¢ npenogasaTenem no
COAEPXKaHWUI0 KOHCMEKTa;
® «He 3a4TEHO» — KOHCMEKT K JlabopaTopHon paboTe He COCTaBMNEH UMM COOEPXKUT OLUNOKN;
W/unu He Nony4YeH AONYyCK K BbINOSTHEHUIO PaboThLI NO UTOry YCTHOW Geceabl C
npenogasaTtenem no coaep>kaHuio padboThbl.
20.2. NpomexyToyHana aTrecTayus
dopma nNpoBegeHNs NPOMEXYTOYHOM aTTecTaumm No AncumninHe — 3advet.llpomexyToyHas
aTTecTauns NpoBOANTCS NO pe3ynbTaTam BbINONHEHWUSI NabopaTopHOM paboThl.
Kputepun u wkanbl oleHMBaHUA
® «3a4YTEHO» — BbIMNOSIHEHA KCNEePUMEHTarnbHasa YacTb paboTbl, 06paboTaHbl pe3ynbTaThl
N3MepeHUI, NoNy4YeH OKOHYaTeNbHbIN pe3ynbTaT U caenaHbl BbiBOAbl, 0POpMIIeH oT4yeT. B
yCcTHOW Becefie C npenogaBaTtenem CTyAeHT «3awmuTun» paboTy NpoAEMOHCTPUPOBAB:
AOCTaTOYHbIN YPOBEHb OCBOEHMSA MaTepuarna no TemaTtnke paboTbl; CNOCOGHOCTbL AaTb
NpaBUNbHYO TPAKTOBKY pe3ynbTaTam, NoslydeHHbIM NPy BbINOMHEHUN paboThbl.



® «He 3a4TeHO» — IKCNepuMeHTanbHasa YyacTb paboThl He BbINONHEHa; B YCTHON 6ecefie ©
npenofasartenem CTyAeHT He rnokasan JOCTaTo4HbI YPOBEeHb OCBOEHWUst MaTepuana no
TemaTuke paboTbl.

OueHka 3a 3a4eT MoOXeT ObiTb BbiCTaBneHa MO pesynbTaTam TeKyllen YyCcrneBaemMoCTu
obyyvatoLlerocs B TeYeHMe cemecTpa Ha 3akMiouuMTenbHOM  3aHsaTMM. OueHKM BHOCATCS B
aTTecTaunoHHy0 BegoMOCTb. [1pu Hecornacum CTydeHTa C OLEHKOW NocrefHuin BnpaBe cAaaBaTb
3a4eT Ha oOLLUX OCHOBaHUSX.

3ayeT npoBoauTcs B nNUcbMeHHou dopme. Kaxabii KM BkntoyaeT ABa TeOpeTUYecKuX
BOMpoca 1 3agady (BONpochbl K ak3aMeHy W 3agayn cM. B [NpunoxeHun 1 k paboden nporpamme
ancumnnuHbl). OBy4arowmincs rotoBut oTeBeTbl Ha Bonpockbl KMMa Ha 6naHkax oTBeTa M YCTHO
oTBevaeT npenogasatento. OueHMBaeTCa NPaBUNbHOCTbL U MOMIHOTA OTBETa Ha KaXAbl BOMpPOC,
npu pelleHun 3ajayvv OUEeHMBaEeTCs: 3HaHue (PM3MYECKUX OCHOB (SIBMEHUW, 3aKOHOB, ¢bopmyn),
HeoOXoaMMbIX NS ee pelleHus; Hanmune maTemaTnyecknx npeodbpasoBaHUn; NpaBUbHbIN OTBET.
Bpemsi nogrotoBkmn otBeTa He bonee 45 MuH, Bpemst oTBeTa He 6onee 15 MuH.

lpumep KUM:

YTBEP>XXOAKO

3aBeayoLmii kadeapor ONTUKM U CNEKTPOCKOMUM
OsuunHHUKoB O.B.

rnodnuck, pacuugposka noonucu

. .20
HanpasneHne nogrotoBkn 12.03.03 DoTOHUKA M onTonHdOpMaTuUKa
OucumnnuHa doTonpremMHmnKM
dopma obyyeHus 0o4YHas
Bug koHTpons 3a4eT

Bug atTectaumMm __ npomexyToyHas
KoHmponbHo-u3mepumenbHbiti mamepuan Ne 1
1. ONTUKO-aKyCTU4ECKNE NPUEMHMKN U3TTyYEHUS.
2. MHOroaneMeHTHbIe MPUEMHUKN N3MNy4YEeHMs Ha OCHOBE hOTOAMOO0B U (hOTOPE3MCTOPOB.
3. Bo ckonbko pas yMeHbLUUTCA TEMHOBOW TOK hOTOAMOAA C LUMPUHON 3anpeLtéHHON 30Hbl NOMynpoBOaHUKA

0.4 3B, ecnn Temnepatypy ¢ 300 K noHu3nte go 250 K?

lNpenodasamerib CmupHos M. C.
Kputepum u wkanbi oueHnBanua KUM:

[lns oueHnBaHWs BbINOSTHEHWS 3a4aHNi Ncnosb3yeTcd OannbHas wkana:

1) oTBET Ha TeopeTNYecKMe BONPOC:

. 2 banna — 06y‘-IaI'OLLI,I/II7ICFI B MNOJSIHOM Mepe Bnageet MOHATUNHBIM annapatomMm n tTeopeTn4ecknmmn
OCHOBaMu No noctaBJieHHOMY BOMpocy, CI'IOCO6eH UNNICTPUpoBaTb OTBET NMpunmMmepamu, (baKTaMM, AOaHHbIMU
Hay4HbIX I/ICCJ'IeLI,OBaHI/IIZ;

+_1 6ann — oby4arowmnca YaCTUYHO BNageeT NOHATUNHLIM annapaToMm U TEOPETUYECKUMU OCHOBaMu
Mo NOCTaBIEHHOMY BOMPOCY, He CNocobeH UNMNICTPUPOBaTbL OTBET NpuMepamu, hakTamu, AaHHbIMU Hay4YHbIX
nccneanoBaHui;

«_ 0 6annos — obyvarowuinca He BnageeT NOHATUNHBIM annapaTtoM U TEOPEeTUYECKUMM OCHOBaMU MNo
nocTaBneHHOMY BOMPOCY, He CMOCOBeH UNMICTpMpoBaTb OTBET npumepamu, daktamu, JaHHbIMU Hay4YHbIX
nccnenoBaHui
2) pacyeTHble 3a4a4U, CUTYaALIMOHHbIE, NPAKTUKO-OPUEHTMPOBAHHLIE 3a0a4M:

e 2 6annoB — 3agava peLleHa BepHo (Nofy4veH NpaBuiibHbIN OTBET, 060CHOBaH (apryMeHT1poBaH) xo4
peLueHuns);

e 1 6anna — pelweHve 3agadv COAEPXKUT HE3HAUYNTENbHbIE OLLMOKN, HO MPMBEAEH NPaBUIIbHbBIN XO4
paccy>xaeHuni, Unn NosyYeH BEPHbIA OTBET, HO OTCYTCTBYET 060CHOBaHME xoa €€ peLleHuns, Unm
3ajava peLleHa He MOSTHOCTLI, HO MOMyYeHbl MPOMEXYTOYHbIE pe3ynbTaThl, OTpaXatoLme
NpaBWUibHOCTb X04a PELUEHUS 3agayn, Unu, B crydae ecnu 3agaHne CoCToUT U3 PELLEHUS HECKOSbKUX
noasagay, 50% KOTopbIX peLleHbl BEPHO;

e (0 6annoB — 3agava He peLleHa U peLleHne HEBEPHO (X0 peLLEHUS OLIMBOYEH U CoaepXun
rpybbie ownbKM, 3HaUNTENBHO BMAIOLLME HA AanbHENLIee N3y4yeHne 3agaudn).



B 3aBucumocTu oT HabpaHHoro 6anna 3a KMM, BbicTaBnsieTcsl OLLEHKa:
ot 3 0o 6 GannoB — «3a4yteHoy»; oT 0o 2 6annoB — «HE 3a4TEHO».



NMPUNOXXEHMUE 1. lNMepeyeHb TUNOBLIX 3aAaHU ANl NPOBeAEHUA TEKYLUX U
NPOMEXYTOYHbIX aTTecTaummn

Bonpochi:
. HasHayeHune n Tunbl PoTONPUEMHUKOB.

1
2. MNapamMeTpbl U XapakTepPUCTUKM MPUEMHUKOB ONTUYECKOrO U3My4YeHns

3. Tvnbl TennoBbIX POTONPUEMHUKOB.

4. TepmoanemeHTbl. BonomeTpsl.

5. OnTuKo-aKycTM4Yeckne NPUeMHUKN N3yveHus.

6. NMupoanekTpuyeckme NpUeMHUKN.

7. PagnaunoHHble KanopuMeTpbl.

8. lMpmeMHuKn Ha ocHOoBe TepMOYNpyroro adydeKkra B KpUcTanim4eckom KsapLe.

9. DnekTpoBakyyMHble hOTOINEMEHTBI N (POTOINEKTPOHHbIE YMHOXUTENN. [UCCEKTOPbI.

10. ONeKTpOHHO-ONTMYECKME NpeobpasoBaTenu.

11. MpuHUMN AeNCTBNSA NPUEMHUNKOB N3STYHYEHNSA HA OCHOBE BHYTPEHHEro dhotoadhdpexTa.

12. doTopesucTopbl. DoToanonbl. PoTOTPaAH3IUCTOPLI. POTOTMPUCTOPHI.

13. TpMEeMHMKM U3Ny4YeHUsT C BHYTPEHHUM ycuneHmem oToTokKa.

14. MHOroanemeHTHbIE MPUEMHUKN N3NYYEHNSA Ha OCHOBE (poTOoaMOO0B U hOTOPE3NUCTOPOB.

15. MHOroanemeHTHble OTONPUEMHbIE YCTPOMCTBA HA OCHOBE NPMOBOPOB C 3aps40BON CBA3LIO.
16. MHOroanemeHTHblE NPUEMHUKN N3MYy4YEHUSA Ha OCHOBE NPMOOPOB C 3apAa0BOM MHXEKLNEN.

TunoBble TECTOBLIE 3a4aHUA

1. MonynpoBO4HMK C KaKOW LUMPUHOW 3anpeLLEHHON 30HOM NodouaeT ona otoaeTekTopa,
YyBCTBUTENBHOIO TONbKO B Y® obnactu cnekrpa?

A) 3 3B;

B) 2.5 3B;

B) 1.6 aB;

) 0.88 3B

2. MNonynpoBOAHUK C KaKOW LUMPUHOW 3anpeLléHHON 30HOW NogonaéT ans orogeTekTopa,
YYBCTBUTENBLHOIO B BUANMOMN 1 YO obnacTtu cnekrpa?

A) 3 3B;

b) 2.5 3B;

B) 1.6 aB;

M) 0.88 3B

3. NonynpoBOOHMK C KaKOW LLUMPUHOWM 3arnpeLLleHHON 30HON nogonaeTt aAns oToaeTekTopa,
yyBCTBUTENBLHOrO B 6rivkHen VK, Bugnmon n YO obnactm cnekrpa?

A) 3 aB;

B) 2.5 3B;

B) 1.6 aB;

) 0.88 3B

4. [1nqa yero npegHasHa4vyeH hoTope3ncTop?

A) [Ina npeobpa3oBaHMsi ONTUYECKOro CUrHana B af1eKTPUYECKUI;
B) [lns npeobpa3oBaHWsi ANEKTPUYECKOrO CUrHana B ONTUYECKNNA;
B) [Ansa ynpaBneHnst MUHTEHCMBHOCTbLIO ONTUYECKOrO CUrHana;

M) Ons ynpaeneHusa gason onTu4eckoro curHana

5. Yem onpepnensieTcst 4yBCTBUTENBLHOCTL dpoToaeTekTopa?
A) aneKkTpuYEeCKUM LLYMOM;

B) IHTEHCUBHOCTBLIO M3ryYeHus;

B) TemnepaTtypown potonpnémHmka

") OnvHOM BOMHbLI N3NyyYyeHns



6. Yem onpenensieTcst OTHOLEHWE CUrHan/lwym?
A) TennoBbIM LWYMOM POTONPUEMHHUKA;

B) NHTEHCUBHOCTLIO U3MyYeHUS;

B) Temnepatypon dpoTonpruEMHUKA.

M) MNMnowaabto hoTonpnémHmka

7. Yem onpepensetca ONUMHHOBOSIHOBAA rpaHuMua crnektpa OTOYYBCTBUTESTbHOCTU
doTtoagnona?

A) BHelwHen paboTon BbIXxoaa;

B) WwuprHOM 3anpeLLéHHON 30HbI NOSTYNPOBOAHMKA;

B) MHTEHCMBHOCTbIO N3NYyYEHNUS.

M) Mnowaabo poTonpnémHmka

8. B kakor obnacTtu cnektpa YyBCTBUTENEH KPEMHUEBLIN hoToanoa?
A) ynbTpadnoneToBowu;

B) sBuanmon;

B) cpeaHen nHdpakpacHowu;

") BnvkHen nHpakpacHow;

9. B kakon obnacTtu cnektpa vYyBcTBUTENEH NnéHo4vHbin PbS doTtopesnctop?
A) ynbTpadnoneToBowu;

B) sBuanmon;

B) cpeaHen nHdpakpacHowu;

") BnvkHen nHppakpacHon;

10. Kakoe aBneHune nexuT B ocHoBe paboTbl BakyyMHOro potoanemeHTa?
A) BHYTpeHHUN PoTOIPDEKT;

B) BHELWHUN oTOIPPEKT;

B) nnupoanektpuyeckunin acpdexT;

[") 3aBUCMMOCTb CONPOTUBNEHUS OT TeMNepaTypbl;

11. Kakoe aiBneHune nexuT B ocHoBe paboTbl hoToanona?
A) BHYTpeHHUN PoTO3PEKT;

B) BHEWHUN hoTOIPPEKT;

B) nnupoanektpuyeckunin acpdexT;

") 3aBMCUMOCTb CONPOTUBIIEHNSI OT TemnepaTypbl;

12. Kakoe aiBneHne nexuT B ocHoBe paboTbl 6oriomeTtpa?
A) BHYTpeHHUN PoTOIPDEKT;

B) BHELWHUN oTOIPPEKT;

B) nnupoanektpuyeckunin acpdexT;

") 3aBMCUMOCTb CONPOTUBIIEHNSI OT TemnepaTypbl;

13. YKaxunTte rpaHuubl BUANMOrO AManasoHa cnekrpa?
A) 380-780 Hwm;

B) 400-600 Hm;

B) 350-1050 Hwm;

M) 700-1500 Hm;

14. YT0 Takoe CpOACTBO K ANEKTPOHY Ana meTtanna?
A) pasHuua sHeprnn mexagy ypoBHeM bepmu 1 YPOBHEM BaKyyMma;



B) pasHuua aHeprun mexay AHOM 30HbI MPOBOANUMOCTU U NOTOSTIKOM BaneHTHOW 30Hbl;
B) pasHuua aHeprun mexay noTosikoM BareHTHON 30Hbl U YPOBHEM BaKyyMa;
[") pasHuua aHeprui mexay AHOM 30Hbl NPOBOAMMOCTU N YPOBHEM BakyyMa

15. Uem onpegensetca npegen obHapyxeHna ons gotogetekropa?
A) NpUNOXeHHbIM HaNpsXKeHNeM K OTOMPUEMHUKY;

B) nnowagbio PoToUyBCTBUTENBHOM YacTn (POTONPUEMHUKA;

B) TeMHOBbLIM TOKOM (POTONPUEMHUKA;

") YpoBHEM Liyma oOTOMNPUEMHUKA;

16. Kakne 13 nepedncneHHbIX XapakTepUCTUK OTHOCATCA K (POTONPUEMHUKY ?
A) ObnacTb cnekTpanbHON YyBCTBUTENBHOCTHU;

B) adhdekTnBHAa Macca aNeKTPOHOB U ObIPOK;

B) opendoBas NoaBMXHOCTb 3NIEKTPOHOB U ObIPOK;

[') nocTOsiHHast BpEMEHU HapacTaHUs curHana;

17. B Kaknx eguHULAx NpUHATO N3MEPATb NOPOroBY YyBCTBUTENbHOCTb (DOTONPUEMHMKA?
A) BT;

B) B;

B) Owm;

) Mtomen;

18. B Kakmx eguHMUax MPUHATO  U3MepPATb  OBHapYXUTENbHYK  CMOCOBHOCTb
doTonpuéEMHMKa?

A) BT

B) B;

B) Mu"%/Br;

M Bt/lMy"?;

3agauu

3apayva 1. OnpegenuTb KpacHyto rpaHuLy obractu cnektpanbHOM YyBCTBUTESNTbHOCTU AJ1S
KpeMHueBoro potoaeTekTopa, eCnu WNpMHA 3anpeLLéHHON 30HbI MOHOKpUCTanna KpemMmHust
paBHa 1.12 aB?

3apayva 2. OnpegenuTb WNPUHY 3anpeLleéHHon 30Hbl INGaAs nonynpoBOgHUKOBOTO
Kpuctanna, ecnv AfIMHHOBOSMHOBas rpaHuua obnactu cnekTpanbHOM YyBCTBUTENBHOCTH
pacnosiokeHa Ha gnuHe BonHbl 1550 HM?

3apaya 3. OnpegenuTb TOKOBYIO YyBCTBUTENBHOCTL B A/BT dhoToamnoaa Ha AnvHe BOSHbI
620 HM, ecnn kBaHTOBas 3P PEKTUBHOCTL paBHa 1.

3apava 4. OnpegenuTb KBaHTOBYO a(hpeKkTMBHOCTb hoTOANOLA, €CIIM MPU €r0 OCBELLEHUN
n3nyyeHmem mowHocTbio 1 BT ¢ gnnHon BonHbl 530 HM BO3HMKaET (POTOTOK, paBHbIn 0.2 A.

3apava 5. OnpegennTb MMHMMAarbHY MOLLHOCTb AETEKTUPYEMOro ONTUYECKOro
nany4vyeHns poToanoa0M C KBAHTOBOW YyBCTBUTENBHOCTBLIO paBHOW 1, Ha AnNuHe BosiHbI 780
HM, ecfnn ero TeMHOBOW TOK paBeH lews = 1 HA

3apayva 6. Ha ckonbko rpagycoB HE0BXo4MMO oXnaguTb KpeMHUEBLIM (POTOAETEKTOP C
Temnepatypbl 300 K gns Toro, 4tobbl yMeHbWNTb TEMHOBOM TOK B 10 pas. MNocToaHHas
Bonbumana k = 1.38 1072 [x/K, WwumpuHa 3anpeL&HHo 30HbI KpemHus Eq = 1.12 3B.

3apava 7. [lo kakon TemnepaTtypbl HeobxoaMmo oxnaguTb INGaAs boToaeTekTop € Kpaem
doTouyBcTBUTENBHOCTU 1720 HM 1 TemnepaTtypbl 300 K onsa Toro, YTobbl YMEHbLNTb
TemMHoBOW TOK B 10 pas. MNMoctosHHas Bonbumara k = 1.38 1072 Ox/K.



3apava 8. [lo kakon TemnepaTtypbl Heobxoanumo oxnaauTb INGaAs coToaeTekTop ¢
LUMpMHOM 3anpeLLéHHon 3oHbl 0.75 aB n Temnepatypon 300 K gns toro, 4tobbl yMEHbLINTD
TemHoBoW ToK B 100 pas. MocTosiHHasa Bonbumana k = 1.38 10722 Ox/K.

3apaya 9. OnpegenuTb cpegHe-kBagpaTUYHOE 3HaYeHMe HanpshKeHUsa TeNOBOro Wwyma Ha
PbS goTtopesnctope npu T = 300 K B nonoce 4actoT 1 'y, 1 €ero TEMHOBOM CONPOTUBIIEHUMN
10 kKOm

3apava 10. OnpegenuTb OTHOLWEHWE curHan/wym ecnun otoano ¢ KBaHTOBOW
yyBcTBUTENBHOCTLIO 100% OCcBeLWaeTca nanyvyeHmem ¢ AsIMHOM BOMHbI 678 HM MOLLHOCTbLIO
1 MkBT, a TeMHOBOM TOK poToanoaa coctaBnseT lews = 1 NA?

3apava 11. OnpegenuTb AMHaMUYECKUI Anana3oH KpEMHMEBOro o0ToAMoaa, ECNKU ero
TEMHOBOW TOK paBeH 55 HA, BHeLWHASA KBaHTOBas 3(p(peKTMBHOCTL, a AonycTuMasi
MakcumarnbHasi MOLLHOCTb uany4veHna pasHa 0.1 BT n anvHon BonHbl 950 HM?

3apaya 12. Bo ckonbko pa3 yMEHbLUMTCSA TEMHOBOW TOK poToamMOAa C LUMPUHOM
3anpeLEHHoM 30HbI nonynposoaHuka 1.12 aB, ecnu TemnepaTtypy ¢ 300 K noHM3nTb o
250 K?

3apava 13. OnpegenuTb LWMPUHY 3anpeLLEHHOM 30HbI NONYNPOBOAHMKA B 3B, 13 koToporo
HeobxoaMMo co3aaTb (POTONPUEMHUK, YYBCTBUTENbHbIM B Y® obnactu cnekrpa?

3apaua 14. OnpegenuTb cpeaHe-KkBaapaTUYHOE 3HAYEHME HaNPsKEeHUS TENTOBOrO WyMa
Ha PbS dotopesunctope npu T = 300 K B nonoce yactot 10 'y n ero TeMHOBOM
conpotmBnenun 10 kOm

3apava 15. OnpegenuTb cpeaHe-kBagpaTUYHOE 3HAYEHME TOKa TEMNOBOro WyMa Ha PbS
doTtopesuctope npu T = 300 K B nonoce 4yactoT 10 'Ly 1 €ro TEMHOBOM COMPOTUBIIEHUN
10 kOm

3apava 16. Onpegenutb paboTy BbIXxoga Afs KNCNOPOo4-CypPbMSAHO-LEe3neBoro hotokatona
B ANIEKTPOH-BOSNIbTAX, €Cri 06nacTb CNeKTpanibHOW YyBCTBUTENTbHOCTU 3aHMMaeT AuanasoH
o1 200 go 900 Hm?

3apayva 17. OnpegenuTb WMPUHY 3anpeLLEHHOM 30HbI MONYyNpoBoAHMKa B 3B, 13 koToporo
Heob6xoaumMo co3gaTb POTOMPUEMHUK, YYBCTBUTENbHLIN B BUAMMON 1 YO obnactu
cnektpa?

3apaya 18. Bo ckonbko pa3 yMeHbLUMTCS TEMHOBOW TOK hoToamoAa C LUMPUHOM
3anpeLeHHon 3oHbl nonynposogHuka 0.4 3B, ecnun temnepatypy ¢ 300 K noHM3nTbL 4o
250 K?
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