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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. [loaroroBka CTyAEHTOB K pa3paboTKe, SKCILTyaTallUM U HCCIEIOBAHUIO MUKPOBOJHOBBIX
(GOTOHHBIX NPHOOPOB HA OCHOBE HM3YyYEHHUS CTyJeHTaMH 0a30BbIX (U3UYECKUX MNPUHIHIIOB
(YHKIIMOHMPOBAHUSI OCHOBHBIX 3JE€MEHTOB PAaJHO(OTOHHKH.

1.2. 3agauy AUCHUILIUHBI

1. 3ydyeHrne OCHOBHBIX METOJOB U NMPHUEMOB pealn3allMd MHUKPOBOJIHOBBIX ONTHYECKUX U
OTITORJIEKTPOHHBIX MTPHUOOPOB.

2. PaccMoTpeHre KOHKPETHBIX THIIOB YCTPOMCTB, METOJIOB UX pacuera, NPOECKTUPOBAHUS U
MPUMEHEHUS B TEXHOJIOTMUYECKUX U U3MEPUTEIbHBIX CUCTEMAX.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Yacte O6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monaynb mucturiina: Moaysib NpoeKTHO-MPOo(eCcCHOHATBHON MTOATOTOBKH.

HNunexce nuctumaunel: b1.B.01./1B.07.04.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TE€XHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaiabHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TK-2. Cniocoben
UCIIOJIb30BaTh
COBPEMEHHEBIE
JOCTHIKCHUS HAYKHU U
NEepCAOBBIC TCXHOJIOTMHA
B IIPO(heCcCHOHAITLHOM
JCSITEIBHOCTH

[1K-2.1. 3naeT coBpeMeHHbIE
MOJIXOJTBI K HCCIICIOBAHUIO U
pa3zpaboTke 00BEKTOB
npohecCHOHATLHOM
JESITCIIbHOCTH

3HaeT COBPEMEHHBIE MTOAXOAbI K
HCCIICIOBAaHHIO U Pa3paboTKe
MHUKPOBOJIHOBBIX (DOTOHHBIX IPUOOPOB /ISt
NPUMEHEHHS B 00JIaCTH pagnoPOTOHUKH, €TO
9Tarbl U (a3bl, UX XapaKTEPUCTUKU U
0COOCHHOCTH MPUMEHEHUS

[1K-2.2. YMmeeT npoBOAUTH
HCCIIeI0BaHMS U pa3paboTKy ¢
HCIIOJIb30BaHUEM
COBPEMEHHBIX JOCTH)KEHUN
HAyKH U MepeI0BbIX
TEXHOJIOTHI TIPU PEIICHUN
3a/1a4 mpodeccruonanbHOM
JESITEIIbHOCTH

YMeeT npoBOIUTH UCCIEA0BAHUS U
paszpabotky ®UC mist npuMeHeHus B
KOHKPETHBIX THUIIAX YCTPONCTB
TEXHOJOTHYECKUX U U3MEPUTETbHBIX
cucTeMax

[1K-2.3. Bnaneer
COBPEMEHHBIMU
TEXHOJIOTUSIMH
MPOCKTHUPOBAHUS 00BEKTOB
npodeccCuoHaNBHOM
JESITeTTbHOCTH

Bnaneet HaBbikamu paboThl B 001aCTH
peanu3alyy IpoeKTOB MO pa3paboTke
3JIEMEHTOB PaAHO(POTOHUKH

4. O0bem AUCHUIIVIMHBI B 32a9€THBIX ¢IUHHIIAX C YKA3aHUEM KOJIHUYECTBA AKAACMUYCCKHUX YaCoB,

BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM

H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 4 3a4eTHBIX eqUHUIL, 144 akageMHUeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabmute 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUILUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH
o Beero  |Cemectpsl
Bunbl yueOHOI e TenbHOCTH
4acoB |3 cemecTp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 36 36
JIeKk1IMOHHBIE 3aHATUSA 18 18
IIpakTHueckue 3aHATHSA 18 18
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 108 108
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npemnoaaBaresieM, BCero
IToaroroBka K 3a4eTy ¢ OLIEHKON 60 60
[ToaroroBka K TECTUPOBAHUIO 48 48
Oo0masi TpynoeMKoCTh (B 4acax) 144 144
O0mas TpyaoemMKocTh (B 3.e.) 4 4

5. CTpykTypa u coep:kaHue TUCHHNIHHDI

5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUILUIMHBI TIO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOM NesTeNIbHOCTH IMPUBEICHA B

tabmnuie 5.1.

Ta6ymma 5.1 — Pasyenn! (TeMbl) TUCHMILIMHBI M BUABI YICOHON ACATCIBHOCTH

Bcero yacos
Jlex. | Ilpak. | Cam. dopMupyemsle

Hazpanwust pa3nenos (Tem) AUCIUITUHBI (6e3
3aH., 4| 3aH., 4 | pad., q KOMIIETECHIINH
JK3aMEHA)
3 cemecTp
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1 OcHOBHBIE KOMIIOHCHTBI 3 6 18 27 IIK-2
paaro(OTOHHBIX ONTOBOJIOKOHHBIX JTMHHMA
CBSI3HU
2 WckaxeHus Ipyu pacinpoOCTpaHEHUHU 3 - 18 21 [1K-2
curaaia B BOJIC
3 UcTouHUKH U3ITyUYEeHUs ISt 3 6 18 27 I1IK-2
paanoOTOHHBIX CHCTEM
4 Moy nsTopsl 1715l paano(QOTOHHBIX 3 - 18 21 [1K-2
CHCTEM
5 ®oToneTeKTOPHI s Paao()OTOHHBIX 3 6 18 27 I1K-2
CHCTEM
6 I[IpuMeHeHue U TeHIEHIIUH Pa3BUTHUS 3 - 18 21 T[1K-2
paanoOTOHHBIX CHCTEM

Uroro 3a cemectp| 18 18 108 144

Hroro| 18 18 108 144

5.2. Conep:xanue pa3uesioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) TUCHUILIMHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B Ta0iwHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTUINHBI (B T.Y. 11O JCKIIHSIM)

TpynoemMkocTb
HasBanus paznenoB | ComepikaHue pa3aesioB (TeM) TUCIHUIUIUHGI (B dopMupyemsbie
(TeM) TUCIUTITUHBI T.4. T10 JICKITUSIM ) (neKIHOHHEIE KOMITCTCHITHT
3aHATHUSA), U
3 cemecTp

1 OcHoBHBIE [ImaHapHbI€ U MOJTOCKOBBIE BOJIHOBOIBI. 3 [1K-2
KOMITOHECHTBI BosokoHHBIE CBETOBOABI ISl CUCTEM
panno(OTOHHBIX ONTUYECKOH CBSI3M U PATUO()OTOHHKH.
onTOBOJIOKOHHBIX  |OcHOBHBIE KOMIIOHEHTHI BOJIC (;1azepHbie
JMHUHN CBSI3U JMOIBI, SJIEKTPOONTUYECKHE MOy IS TOPHI,

ONITUYECKUE CIUTUTTEPHI, LIUPKYISATOPHI,

ONTUYECKUE YCUIIUTENHN, (POTOTPHEMHUKH).

TexHOJIOrHYECKUe MPEUMYILECTBA U

NEePCIEKTUBHOCTD UCTIOIB30BAHUS

panuodoTonHbIX THHKUN Ha ocHOBe BOJIC.

Hroro 3

2 Uckaxennsa npu | Pa3za nepegaBaeMoro paauo4acToTHOIO 3 I1K-2
pacrpoCTpaHEeHUH  |CUTHaja. XpoMaTudecKas JUCIIEePCHs.
curnana B BOJIC Henuneiinblie 3¢ ¢dexTh! (BBIHYKACHHOE

paccessnue Mannenbitama — bpunitosHa,

BBIHYKJICHHOE KOMOMHAILIMOHHOE paccesHue,

(a3oBast Kpocc-MOIYJIAMS, YETBIPEXBOJIHOBOE

cmemenue). [Tonspusanronusie 3¢ HeKTol

Utoro 3
4
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3 McTo4YHUKHU
U3ITyYeHUS JIIS
paaroOTOHHBIX
CHCTEM

HOJIprOBOZ[HI/IKOBI)IG NHKXCKIIUOHHBIC
retepoiiazepsl Ha ocHOBe GaAlAs u InGaAsP.
KOHCTpYKTHBHOE HCIIOTHEHUE JHOIHBIX JIA3€POB
(JI). ITonockoseie nazepsl. JI/I ¢
pacnpe/eIeHHBIM OP3TrTOBCKUM OTPaKEHUEM
(PBO-nazep). JI/] ¢ pacnpeneneHHoit 0OpaTHOH
cBs3p10 (POC-nazep). JIJI ¢ BepTUKaIbHBIMHU
pe3onaropamu (VCSEL). BBon uznyuenus
MIOJIOCKOBOTO JIa3epa B BOJIOKOHHBIH CBETOBO/I.
XapaKTepI/ICTI/IKI/I HNCTOYHHKOB U3JTYyYCHHA

[1K-2

Utoro

4 MonynsaTopsl s
panno(OTOHHBIX
CUCTEM

PacripocTpanenue cBETOBBIX BOJIH B Cpelie IpU
OZHOPOJIHOM BHEIIHEM M0J1e. Pa30BbIi
AIEKTPOONTUYECKUN MOIYJISATOP MOIEPEUHOTO
TUMNA. AMIUTUTYAHBINA IEKTPOONTUUECKUN
MonynaTop. BonHoBoaHbIe Ga3oBbie
MoaynaTopel. MHTepdepomeTpruyeckas
MOJYJISILMS UHTEHCUBHOCTH B
MHTETPAJIBbHOONTUYECKUX YCTPOUCTBAX.
[TonspuzanmonHeie mpeoOpa3oBaHUs B
YCTPOMCTBAX UHTETPAIBHOM OITUKH.
OnTHyeckue CrieKTpaibHbIE (PUIBTPHI.
[Tonsspu3auMOHHOHE3aBUCUMBIE MOLYJISITOPHI U
MEPEKIIF0YATENH.

I1K-2

HUroro

5 ®OTOAETEKTOPHI
JUIS
paanoGOTOHHBIX
CUCTEM

[TapameTpsl U XapaKTEPUCTUKH IPUEMHUKOB
ONTHUYECKOTO M3JIyueHUs. BHyTpeHHMI
boTodPdeKT B 0HOPOAHBIX TOTYITPOBOTHUKAX.
®oToANOAHBIE TPUEMHUKH P-N-THUIIA.
doToanoaHbIi pexxuM. DoToraabBaHUYECKUN
pexxuM. @OTOANOAHBIE TPUEMHHUKH P-1-N-THUIIA.
JlaBunnbiit potoaunon. Illymsr B onTuyeckux
MpUEMHHUKAX: TPOOOBOH, TETIIOBOH,
bukkepuryM. OTHOIIIEHUE CUTHAJ/TITYM.

D¢ heKTUBHOCTL Pe0Opa30BaHUs CBETOBOU
MOIIIHOCTH B (hoToneTekTope. DoTOaETEKTOPHI
BBICOKOIT MOIITHOCTH.

I1K-2

Hroro

6 I[Ipumenenue u
TEHCHIINH
pa3BUTHSA
paaroOTOHHBIX
CUCTEM

JIuHuM nepenayy TUIA TOYKA — TOUKAY.
AHaoroBble BOJIOKOHHO-ONITUYECKUE JINHUU
3anepxku. lllupoxononocHoe popmupoBaHue
kaHasoB. [loHmxkaroiee npeodpazoBanue
4yacToThl. JlnuarpaMmmooOpa3zoBaHUE B AKTUBHBIX
(dazupoBaHHbBIX aHTEHHBIX penieTkax (ADAP).
@DOTOHHBIE METO/IbI TEHEPALIUU PAJHUOCUTHAIIOB.
DOTOHMKA MUJUTUMETPOBOIO IMAMNA30HA.
WuTerpanbHas MUKPOBOJHOBAsT (POTOHHMKA

[1K-2

Utoro

Hroro 3a cemectp

18

HUroro

18
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HaunMmeHnoBaHue npakTHYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

Tabnuma 5.3. — HauMeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)

HasBanus pasnesnoB (Tem) HaunmeHnoBanue nmpakTH4eCcKux T dopmupyemble
JTUCITUTITUHBI 3aHATUHN (CEMUHAPOB) PYAOCMEKOCTD, | KOMIICTCHITUH
3 cemecTp
1 OcHOBHBIE KOMIIOHEHTHI PacnipocTpanenue cBETOBBIX BOIH 6 [1K-2
pannohOTOHHBIX B CBETOBOJAX
ONTOBOJOKOHHBIX JIMHUI
CBSI3N Uroro 6
3 Uctounuku uznydeHus s |ICTOYHUKY U3ITydeHUS 11 6 [1K-2
PagroOTOHHBIX CHCTEM PagroQOTOHHBIX CUCTEM
Hroro 6
5 ®OoTOAETEKTOPBI IS XapakTepuCTUKH 6 [IK-2
panno(OTOHHBIX CUCTEM AIIEKTPOONTUYECKUX MOYJISTOPOB
JUTSE paTo(OTOHHBIX CUCTEM
Hroro 6
Hroro 3a cemectp 18
Uroro 18

5.4. JlabopaTopHbIe 3aHATHS

He npegycmoTpeHo y4eOHbIM IIJIaHOM

5.5. KypcoBoii npoekT / KypcoBasi padora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.6. CamocTosiTeqIbHAs1 padoTa

Bunbl camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (POpMHUpPYEMble KOMIIETEHIIMH MPECTaBICHBI B

Tadmie 5.6.

Tabnuma 5.6. — Buasl caMmocTosTeIbHON paboThl, TPYJA0EMKOCTh M HOPMHUPYEMBIE KOMIETEHITUN
HasBanus paznenoB | Buasl camocrostensHol | Tpynoemkocts, | @opMupyemsie Dopmsbl
(Tem) OUCTIHILTUHBI paboTsI q KOMIICTCHITUN KOHTPOJIA

3 cemecTp
1 OcHOBHEBIE [Toaroroska K 3adety ¢ 10 I1K-2 3a4éT ¢ OIleHKOH
KOMITOHEHTBI OLICHKOH
panrodOTOHHBIX ITogroroska k 8 [IK-2 TectupoBanue
OIITOBOJTOKOHHBIX TECTUPOBAHHUIO
JIMHHUH CBSA3HU Utoro 18
2 WckaxeHus mpu [Toaroroska K 3auety ¢ 10 I1K-2 3a4éT ¢ OIleHKOH
pacnpocTpaHeHUH OLICHKOH
curnana B BOJIC IMonroroBka K 8 [K-2 TectupoBanue
TECTUPOBAHUIO
Hroro 18
3 cTouyHUKHU [Toaroroska K 3auety ¢ 10 I1K-2 3a4éT ¢ OIleHKOH
U3IIy4YEeHUS JJIs OLICHKOH
panrodOTOHHBIX ITogroroska k 8 [IK-2 TectupoBanue
CHCTEM TECTUPOBAHHUIO
Hroro 18
6
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4 MonaynsTopsl ajist [ToaroroBka K 3a4eTy ¢ 10 [K-2 3auéT ¢ OlIeHKOU
panrodOTOHHBIX OIICHKOM
CHUCTeEM [ToaroroBka k 8 I1K-2 TectupoBanue
TECTUPOBAHUIO
Uroro 18
5 ®oronerekropsl 11 |[loaroroBka k 3auery ¢ 10 [K-2 3auéT ¢ OIIEHKOU
paarodOTOHHBIX OIICHKOM
CHUCTeEM [ToaroroBka k 8 I1K-2 TectupoBanue
TECTUPOBAHUIO
Uroro 18
6 [Ipumenenue u [Togroroska k 3auery ¢ 10 [K-2 3auéT Cc OLEHKOI
TEeHJICHLIUU Pa3BUTHUS  |OICHKOU
panoOTOHHBIX [ToaroroBka k 8 [1K-2 TectupoBanue
CUCTEM TECTUPOBAHUIO
Uroro 18
Hroro 3a cemectp 108
Hroro 108

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX PH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B 3aHATHI

CooTBeTcTBHME KOMMETEHINH, GOPMUPYEMBIX MPU U3YUCHUU NHUCIUILIUHBI, U BUIOB 3aHSATUM
MpeACTaBICHO B TabuIe S5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX TIPU U3YUYEHUHU AUCLIUILINHBI, U BUOB
3aHATHI

Bunpl yueOHOI nesTebHOCTH

dopmupyembie KOMIETEHIIMH DopMbI KOHTPOJIA

Jlek. 3aH.|IIpak. 3an. |Cam. paO.

ITK-2 + + + 3auér ¢ onieHkoM, TecTupoBanue

6. PeiiTuHroBasi cucreMa /IJisi OlleHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 JopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0OuIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

. . | MakcumanbHbIN Oaut
MaxkcuManbHbIN MaxkcuManbHbIN
3a IEPUOJ MEXKIY Bcero 3a
DOopMBI KOHTPOJIA 6amn Ha 1-y1o0 KT ¢ 0a 3a meprox
2KT u Ha xoHeIl CEMECTp
Hayaja ceMecTpa mexay 1KT u 2KT
cemecTpa
3 cemecTp
3auéT c OLEHKOMN 0 0 40 40
TectupoBaHnue 10 20 30 60
Hrtoro makcumym 3a 10 20 70 100
nepuo
Hapacraromum ntorom 10 30 100 100

6.2. Ilepecuer 0a/110B B OLICHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb MPECTABICH B TabmuUIE 6.2.
Tabmura 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bannel Ha naTy TEKylero KOHTPOJIs Onenka
>90% ot MakcuMalIbHOI cyMMBbI OaioB Ha gaty TK 5
Ot 70% no 89% ot makcuMabHOM cyMMBI O6aiioB Ha naty TK 4
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Ot 60% 10 69% OoT MakcuManbHOI cymMMbI OaioB Ha naty TK 3

< 60% oT MakcUMaJIbHOI cyMMBbI OaiioB Ha naty TK

6.3. [lepecuer cyMMBbI 02/1J1I0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0aJlJIoOB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI OaJUIOB B TPAIUITMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0TAM4HO)
4 (xopo1o) (3a4TEHO) 85-89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTEIHHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6annos F (meynoBnerBoputeabHO)

7. YueOHO-MeTOoAuYecKoe 1 MH(OPMAIIHOHHOE o0ecTieuyeHne TUCITUITHHBI
7.1. OcHOBHas JqUTEpaTypa

1. Bapnansn, B. A. IlonynpoBogaukoBasi JOTOHHKA B TEIEKOMMYHHUKALUAX : ydeOHOE mocooue
s By3oB / B. A. Bapnausin. — Cankrt-IlerepOypr : Jlanp, 2025. — 284 ¢ [DnexTpoHHBIN pecypc]: —
Pexum noctyna: https://e.lanbook.com/book/488954.

2. Ilmxtun A.H. Ontudeckas ¥ KBaHTOBasl 3JIEKTpoHUKa. YueOHUK 111 BY3o0B.- M.: Beiciias
mkoia, 2001. — 574 ¢ (manmmaue B 6ubmmoreke TYCVYP - 147 7k3.).

7.2. lonoJTHUTEIbHAS JIUTEpaTypa

1. Aiixnep, FOpren. Jlazepsl. cnonHenue, ynpaBieHue, IPUMEHEHUE | HAYYHO-TIOMYJISIpHOE
uznanue. - M. : Texnocdepa , 2012. - 496 c. (Hanuuue B 6ubnuorexke TYCVYP - 15 ak3.).

2. Bappausiz, B. A. ®u3znueckre 0CHOBBI ONTUKH : yueOHoe mocobue / B. A. Bapgausn. — 2-e
u3n., nepepad. — Cankt-IletepOypr : Jlanp, 2022. — 272 c. [DnexkTpoHHBIN pecypc]: — Pexum
noctyma: https://e.lanbook.com/book/212894.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTeIbHbIE YUeOHO-METOAMYECKHE TIOCOOUSI

1. ®oroHuka u onToMH(OpPMATHKA: BOJTOKOHHO-ONTUYECKUE KBAaHTOBBIE '€HEPATOPHI | yUEOHO-
Metoaunueckoe nmocodue / 0. A. Konun, U. JI. Bonsxun, M. U. bynaros [u ap.]. — Ilepmsb : [THUITY,
2024. — 123 c. [DnexktpoHHBIHA pecypc]: — Pexxum moctyma: https://e.lanbook.com/book/492458.

2. Opra"u3zamnus camMOCTOATENbHOU paboThl: YdyeOHO-MeToamueckoe mocobue / JI. O.
HoznpeBatsix, b. ®. Ho3zapeBatoix - 2018. 23 c. [DnekTpoHHbIN pecypc]: — Pexum nocryna:
https://edu.tusur.ru/publications/7867.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMM 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEAOCTABIAIOTCA B opMaXx,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 310POBbs U BOCTIPUATHS HHPOPMALIUH.

J1s iun ¢ HapylIeHUsIMU 3PeHMA:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYCHHBIM MIPUPTOM.

Jns Iun ¢ HapyLIeHUsIMU ciIyXxa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;
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— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUSIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIBbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

[Ipy M3yuyeHHW AMCUUIUIMHBI PEKOMEHAYETCS 00pamarbcs K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCHHIINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrPaMMHOe o0ecreyeHue JJIsl JIEKIIMOHHbIX 3aHATHH

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYaTbHBIX KOHCYJIbTAIIH,
TEKYIIEro KOHTPOJISL U MPOMEXKYTOYHON aTTEeCTAllMU UCIIONb3yeTCs yueOHast ayAUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOe H IPOrPaMMHoOe odecredeHue Al NPAKTHYEeCKUX 3aHATHI

Y4eOHo-HayuyHast 1abopaTopusi MUKPOIIEKTPOHUKU U (POTOHWKH: ydeOHAs ayAHTOPHS IS
MPOBEACHUS 3aHATUN JEKIIHOHHOTO TUTIA, Y4eOHas ayJUTOPHS [Tl TIPOBEICHUS 3aHATHH MPAKTHIECKOTO
THUTIA, TIOMEIIEHUE JJIsl IPOBEICHUS TPYNIIOBBIX M MHIWBHYAIbHBIX KOHCYJIbTAIMH, IOMEIICHUE IS
MPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOU aTTECTAIMH, TOMEIICHHUE TSI CAMOCTOSITEIIbHOM
paboTtser; 634034, Tomckast o6macte, T. Tomck, Beprmanna yiuna, a. 47, 226/2 ayn.

Onucanue nMeroerocss 000pya0BaHus:

[Tanens nHTEpaKTHBHAA CO BCTpanBaeMbiM 11K

Amnamuzatop criektpa DSA832E. Rigol 3 mT.

Amnanuzarop neneit Bekropubiii S50180, [Tnanap

Hctounnk — m3mepurens B2902B, Keysight Technologies

Hcrounuk nmutanus nocrostaaoro Toka DP831A Rigol 3 .

Mounurop 27" 3 mir.

Mounutop MSI 27" Pro MP271 3 mir.

M®YV nazepHoe

Hoyt6yk 15.6 3 mr.

Cucremnslii 610k 1 4 .

Crenn uccnenoBaTebCKUI I N3MEPEHNUsT 0a30BBIX BETMYMH M XapaKTEPU3aluU ONTHYECKHUI

Cron pabounii CP-14-7 B c6opke 1 5 mr

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PabGouee mecTo mpenogaBaress.

8.3. MaTepua/ibHO-TeXHUYECKOE M MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEIbHOM padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
pacmoioKEHHbIE IO aJpecam:

- 634050, Tomckas ob6nactb, T. Tomck, Jlenuna npocnexkr, a. 40, 101 ayx.;

- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapwmeiickas, a. 146, 107 ayx.;

- 634034, Tomckas ob6nacth, r. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nactb, T. Tomck, Bepmmanna ynuna, a. 74, 130 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUECHBI K ceTu «MHTepHeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[TepeyeHs mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;
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- OpenOffice;

- Kaspersky Endpoint Security 10 mgns Windows;
- 7-Zip;

- Google Chrome.

8.4. MaTepuaJibHO-TeXHHYECKOE 00ecrevyeHHe TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJICTB 00YUEHUS OOILEro U CHeHUaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHUSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HH(pOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPETOoAaBaHus
U1 00y4aloUUXCcs C HHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOr0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB 1JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNH UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Taduure 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Ha3Ba§i2§;;i;iﬁ (Tem) q;giﬁgfggr;;e ®opmbl koHTpOJst | OnieHounbie MaTepuansl (OM)
1 OcHOBHBIE KOMIIOHEHTHI [1K-2 3auét c ouenkoil  |IlepedyeHp BonpocoB s
panno(OTOHHBIX 3aueTa C OLEHKOMN
ONTOBOJIOKOHHBIX JINHUH CBSI3H TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
2 WckaxeHus mpu [1K-2 3a4ét c onieHkoil  |[lepedeHn BOMpoOCOB 1Jist
pacpoCTpaHEHNUH CUTHAA B 3a4eTa ¢ OLIEHKON
BOJIC TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
3 UCTOYHUKH U3ITyYEHUS IS [1K-2 3auér c onenkort | [lepeuens BompocoB 1ist
PanroOTOHHBIX CHUCTEM 3a4eTa ¢ OI[EHKOM
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
4 MonynsTopsl 1uis [K-2 3auét c ouenkoil  |IlepedyeHp BonpocoB s
pannoOTOHHBIX CHCTEM 3a4eTa ¢ OI[CHKOM
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
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5 ®OoTOAETEKTOPBI IS [IK-2 3a4éT ¢ OIICHKOMU

pamno(OTOHHBIX CHCTEM

[Iepeuyens BonpocoB i
3a4eTa ¢ OLCHKON

TectupoBanue [IpuMepHBIii TIEpedeHb

TECTOBBIX 3aJaHUN

6 I[IpuMeHeHue 1 TeHIEHIUU TIK-2 3a4éT ¢ OLEHKOU
pa3BUTHUS PATUOPOTOHHBIX

CHUCTEM

IIepeuyens BOpocoB 11t
3a4eTa C OICHKOM

TecTtupoBanue [IpumepHBIil nepeyeHb

TECTOBBIX 3aJIaHUN

[lkana oneHku cHOPMUPOBAHHOCTU OTIEIbHBIX IUIAHUPYEMBIX PE3yJIbTaTOB O0y4YEeHUS IO
TUCIUIUIMHE TpUBeeHa B Tabmuie 9.2.
Tabnuua 9.2 — lllkana oueHku cOPMUPOBAHHOCTH IUIAHUPYEMBIX PE3yJIbTATOB OOy4YECHHS IO

JUCHUILIMHE
®opmynupoBka TpeOOBaHUM K CTeeHU C(HOPMUPOBAHHOCTH
Ouenka Bbamnel 3a OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYECHHS
3HATh YMETh BIIAJICTh
2 <60% ot OTCYTCTBHE 3HAHHI OTCYTCTBHE OTCYTCTBHUE
(HEYTOBJIETBOPUTEIHLHO ) | MAKCUMAIBLHOM | MIIH (hparMeHTapHbIE YMEHHUH HITH HaBBLIKOB HJIH
CyMMBI 0aJIIOB 3HAHUS JaCTHIHO (dbparmeHTapHbBIC
OCBOEHHOE MpUMEHEHNE
yMeHHue HAaBBIKOB
3 ot 60% 1o o01111e, HO He B LIEJIOM YCIICILIHO, B LIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHbBIE HO HE YCHEIIHOEe, HO He
MaKCHUMaJIbHOH 3HAHUA CHCTEMATHYECKH | CHCTEMATHYECKOE
CyMMBbI 0aJIOB OCYIIECTBIISIEMOE MIpUMEHEHNE
yMEHHE HaBBIKOB
4 (xopor10) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCHENIHOE, HO yCHEUIHOEe, HO
MaKCHMaJIbHOM OTJEIBHBIC cojieprKalue coJiepxarine
CyMMBI 0ayuIoB | mpoOIeMbl 3HAHUS OT/ENbHBIE OT/ACIbHBIC
poOeITbl yMeHHe poOeITbI
MPUMEHECHHE
HAaBBIKOB
5 (oTIM4HO) >90% ot c(hOopMHUpPOBaHHbBIE | CHOPMUPOBAHHOE YCHEIIHOE U
MaKCUMAaJIbHOM | CHCTEMAaTHYECKHUE yMeHHue CHCTEMaTHUIECKOE
CyMMBI 0aJIIOB 3HAHUA MIPUMCHCHHE
HaBBIKOB

[Tkana KOMIJIEKCHOW OLIEHKH CpOPMHUPOBAHHOCTH KOMIETECHIUI MpHuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — [llkana KOMIJICKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITUI

Onenka ®opmysnpoBKa TpeOOBaHUH K CTENEHN KOMIIETEHIINN

2 He nMeet He0OXOAMMBIX MTPEACTABICHHUI O MTPOBEPSIEMOM MaTepuase
(HEyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, NIpe/icTaBleHuid. O0yJaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaEMOTO dJIEMEHTA COACPKAHMSI, UX
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WK 00bEKTaM, y3HACT B
TEKCTax, N300pKEHUSIX WU CXeMaX U 3HAET, K KAKMM UCTOYHUKAM HYKHO
oOpamiarbest s 0oJiee eTaabHOrO er0 YCBOCHHUS.
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3 3HaTh U YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOy4Jaronmxcs 3HaeT
(YIOBJIETBOPUTENHHO) |M3YUYEHHBIN 3JIEMEHT COACPKAHUS PENPOYKTUBHO: IPOU3BOIHHO
BOCITPOM3BOIUT CBOU 3HAHUS YCTHO, MUCbMEHHO UJIU B JIEMOHCTPUPYEMBIX
JIEUCTBUSAX.

4 (xoporo) 3HaTh, YMETh, BIAJCTh HAa AHAJUTHYECKOM YPOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS U OCOOEHHOCTH IS Pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (0TIMYHO) 3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10KA3aTEIbHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
NEHCTBUAX, YUYUTHIBAS U YKa3bIBasl CBA3U U 3aBUCUMOCTU MEXIY 3TUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIIIMHBI, €T0
3HaYUMOCTb B COJIEP’KAHUN JUCLMUILINHBIL.

9.1.1. IlpuMepHBbIi NepeYeHb TECTOBbIX 3aaHUH

1. IIpu nosHOM BHYTPEHHEM OTPAKEHUU:
a) OTpa)keHHas BOJIHA B ONTHYECKHU O0Jiee MIIOTHON Cpefie OTCYTCTBYET;
0) oTpakeHHasi BOJTHA B ONITUYECKH MEHEe TUIOTHOM cpeie OTCYTCTBYET;
B) MPEIOMJICHHAS BOJIHA B ONTUYECKH 00Jiee IUIOTHOM cpeie OTCYTCTBYET;
I') IpeJIOMJICHHAs BOJHA B ONITUYECKH MEHEE IUNIOTHOM Cpelie OTCYTCTBYET.
2. B miaHapHOM BOJHOBO/IE TIOKA3aTEIb MPEIOMIICHUS BOJTHOBOIHOTO CIIOS:
a) TOJDKEH MPEBBIIIATh MOKA3aTeN I  MPETOMIICHHUS TIOUI0KKH U TIOKPOBHOM CPEIbI;
0) noKkeH ObITh PaBHBIM MOKAa3aTEeI0 MPEIOMIICHHS MOIJI0KKU U MPEBHIMIATh OKa3aTelb
IPEJIOMIICHUS TIOKPOBHOM CPEJIbI;
B) JIOJDKEH OBITh PaBHBIM IOKa3aTENI0 MPEJOMJICHUS MOKPOBHOW Cpeabl M MPEBHIIATH
NOKa3aTesb MPEeTOMIICHUS TIOJIOKKH;
I') HE JOJDKEH MPEeBbIIATh MOKA3aTeI! MPEJIOMIICHUS KaK JUIsl TIOAJIOKKH, TaK U JJIsl HOKPOBHOK
Cpelbl.
3. B BOJIOKOHHOM CBETOBO/IE€ TIOKA3aTeNb MIPETOMIICHUS CEPALICBUHBL:
a) OJDKEH OBITh PaBEH MOKA3aTeNIo MPETOMIICHHUS BHYTPEHHEH 000I0UKH;
0) moynKeH OBITh MEHBIIIE TIOKA3aTeNsl MPETOMIICHHSI BHYTPEHHEH 000I0UKH;
B) JIOJKEH OBITH OOJIbILIE TIOKA3ATEINs IPEIOMIICHUS] BHYTPEHHEH 000I0UKH;
T') JOJKEH OBITh MEHBIIIE ITOKA3aTels MPEJIOMIICHHS BHEUTHEW 000JI0UKH.
4. B rpaaueHTHOM BOJIOKOHHOM CBETOBOJIE TIOKA3aTeNb MPEJIOMIICHUS:
a) He U3MEHSETCS B IMpejenax CepAleBUHBI, Pe3KO YMEHBIIAsACh HAa TPaHUIE C BHYTPCHHEH
000JIOUKOH;
0) IUIaBHO YMEHBIIAETCS OT LIEHTPa CEPALIEBUHBI K KpasiM;
B) IJIAaBHO YBEJIMYUBACTCA OT LIEHTPA CEPALICBHHBI K KPasiM;
T') TUIABHO U3MEHSETCS BJIOJIb OCH CBETOBO/IA.
5. OcHoBHas MoJa BojokoHHOTO cBeToBoga HE11:
a) XapaKTepu3yeTcsl HyJIEeBHIM 3HAUCHHEM HANpPsHDKEHHOCTH 3JICKTPUYECKOTO MO B LEHTPE
CEPALEBUHBI]
0) MakCHMaJbHBIM 3HAYCHHEM HaINpsHKEHHOCTH JIEKTPUUECKOTO TOJIS B IIEHTPE CEP/LICBUHBI,
B) MOCTOSTHHBIM 3HAUEHHEM HANpPSHKEHHOCTH JIEKTPUUECKOTO MOJIS B CEPALIEBUHE;
I') IOCTOSIHHBIM 3HaY€HHUEM HAIPSKEHHOCTH MAarHUTHOTO TIOJISL B CEPILICBHHE.
6. B mumHAPHYECKOM BOJIOKOHHOM CBETOBOJIE HE MMEIOT OTCEUKH:
a) mosel TMO1 u TEOI;
6) moast HE21 u EH21;
B) moaa HE11;
r) mona EHI1.
7. BonHoBoaHAas qucTiepcus B BOJIOKOHHBIX CBETOBOAAX 3aKITIOUACTCS:
a) B 3aBUCUMOCTH MarHUTHOW MPOHUIIAEMOCTH CEPJILIEBUHBI OT JUTMHBI BOJIHBI N3ITYyYCHHUS;
0) B 3aBUCHMOCTH IIOKA3aTesl MPEIOMIICHUS CEPALIEBUHBI OT UTMHBI BOJHBI U3Ty4YEHUS;
B) B 3aBHCHMMOCTH IOKAa3aTessl NPEIOMJICHUS BHYTpEHHEH 00OJOYKH OT JJIMHBI BOJIHBI
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U3ITyUYEHUS;
T') B 3aBUCUMOCTH MIOCTOSTHHON PaclpoCTpaHeHHsI MOJbI OT JJIMHBI BOJTHBI U3TYUYEHUSI.

. B akTuBHpyIOIUX NMpUMECIX BOJOKOHHBIX CBETOBOJOB ISl TIOJyUEHUS JIa3€pHOU TeHepaluu

UCTIONB3YIOTCS:
a) DIIEKTPOHHBIC TIEPEXO0Ibl MEXKAY YPOBHSMHU HE3aIOJHEHHOW BHYTpeHHEH f-000JI09KH HOHOB
PENKO3EMENbHBIX 3JIEMEHTOB;

0) KoJebaTeNbHO-BpaaTEIbHBIC IEPEXO/IbI;

B) TOJIBKO O€3BI3ITy4YaTeIbHBIC TTEPEXO/IbI;

T') TOJIBKO CIIOHTaHHBIE TTEPEXO/IBI.

. Jms co3manus cOCTOSTHUS MHBEPCHUU HACEIICHHOCTEH B aKTUBHOM 00J1aCTH BOJIOKOHHOTO Jlazepa

UCTIONB3YIOTCS:
a) CTOJIKHOBEHHS 1-ro pona;

0) HaKa4Ka AJICKTPOHHBIM ITyYKOM;

B) ONTHYECKAsl HAKayKa;

T') QJIEKTPOHHO-IBIPOYHAs] pEKOMOUHAIINS B TIpeieiaX Y3KO30HHON 00JIACTH FeTePOCTPYKTYPHI.
Bparrosckue 3epkasa B BOJIOKOHHBIX CBETOBOJIAX PEANU3YIOTCS:

a) 3a CYET OTPAKEHHS OT ATOMHBIX IJIOCKOCTEH KPHCTAILJIOB;

0) 3a cUeT CKOJIOB TOPIIOB BOJIOKOH, OPTOTOHAJILHBIX UX OCH;

B) 32 CYET NMEPUOTUICCKUX BO3MYIIIEHHI MAarHUTHON MPOHUIIAEMOCTH BOJIOKHA,

r) 3a c4eT (OTOMHAYIMPOBAHHBIX PEIUICTOK IMOKA3aTelsl MPEIOMICHUS B BOJIOKOHHOM
CBETOBO/IC.

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

. HnaHaprle 1 IOJIOCKOBBIC BOJIHOBObI.

BonokoHHBIE CBETOBOIBI JIJIsI CHCTEM ONITUYECKOU CBSI3U M pagO()OTOHUKH.

. [Ipodunm nmokazarens npenomieHus. I'eoMerpuyeckas ONTHUKA IJIAHAPHBIX BOJHOBOJOB U

BOJIOKOHHBIX CBETOBOJIOB.
DneKTpOMarHuTHasi TEOpHsl INIAHAPHBIX U MTOJIOCKOBBIX BOJIHOBOJIOB U BOJIOKOHHBIX CBETOBOJIOB
KpPYyTIJIOTO CEYCHHUSI.

Mopaps! I1aHapHbBIX U IOJIOCKOBBIX BOJHOBOJOB U BOJIOKOHHBIX CBETOBOJOB.
Hasenennas snexkrpruueckas nosspusanus. J[BoiHOE paaeeBCcKoe pacCesHUe.

da3a nepegaBaeMoro paauo4yacTOTHOIO CUrHaja. XpOMaTUYeCKast JUCIIEPCHUs.
BeinyxnenHoe paccessnue Manaensiurama — bpusuirosna.

BriHyX1IeHHOE KOMOMHALIMOHHOE paccesHue.

da3zoBas Kpocc-MoAy AU, UeTbIPEXBOJIHOBOE CMELICHUE.

[Monspuzanmonnbie YPPEKTHI.

[TomymipoBOIHUKOBBIE HHKEKIIMOHHBIE TeTepoia3zepbl Ha ocHoBe GaAlAs u InGaAsP.
KoHCTpyKTHBHOE HCTIONHEHNE AUOAHBIX J1a3epoB. [|BOiHAs reTEpOCTPYKTYpa.
[TonockoBbI€e N1a3ephI.

Jlazepsl ¢ pacnpeeneHHBIM OP3ITOBCKUM OTPaKEHUEM.

TokoBass MOLYJIALIAS U3ITy4YEHUs [TOIYIIPOBOJHUKOBBIX J1a3€pOB.

BBox n3iy4eHus 10JI0CKOBOIO jla3epa B BOJOKOHHBINA CBETOBO/L.

AKTHBHUPYIOLIME IPUMECH JIJIs1 BOJIOKOHHBIX J1a3€POB.

®oTOMHAYIIMPOBAHHBIE OPATTOBCKUE PEIIETKH NOKA3aTeNsl IPEIOMIICHUS B CBETOBOIAX.
Cxembl HaKayKy aKTUBHBIX CBETOBOJIOB.

Oco0GeHHOCTH BOJIOKOHHBIX CBETOBOIOB KaK yCUIMTEIBHOMN CpEIbL.

TeH3o0pHOE OnHMCaHuE IEKTPOONTHUECKOTO I PeKTa.

DNEKTPOONTHUECKUIA MOAYJISITOP ONEPEYHOrO TUIIA.

AMIIIUTYJHBIN AJIEKTPOONTUYECKUI MOAYIISATOP.

BonnoBozHbIe (pa30BbIe MOIYISTOPHI.

Hutepdepomerpudeckas MOIYJISLUS HHTEHCUBHOCTU B MHTETPATILHOONTUYECKUX yCTPONUCTBAX.
[TonspuzanmonHbie mpeoOpa3oBaHus B YCTPOMCTBAX HHTETPAIbHON ONTHKH.
OnTuyeckue CreKTpaIbHbIe (PUIBTPHI.

ITonspu3allnOHHOHE3aBUCUMBIE MOLYJIATOPBI U NEPEKIIIOYATENH.

BosiHOBOHBIE 37EKTPOONTHYECKHE Je(IICKTOPBI, IEPEKII0YATENIN M MOAYJIATOPBI OPATTOBCKOTO
THIIA HA IEPUOJAUYECKH MOJIAPU30BAHHBIX TOMEHHBIX CTPYKTYpPaX.

ITapameTpsl U XapaKTEPUCTUKU IPUEMHUKOB ONTUYECKOIO U3JIyYCHUS.
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31. Buyrpennuii ¢potorddekT B 0AHOPOIHBIX MOTYyIPOBOAHNKAX. DPOTOMUOIHBIE TPUEMHUKH P-N
TUIA.

32. ®oTtonuoaHbIi pexuM. DoToraibBaHUYECKUN pekuM. DOTOAMOIHBIC MPUEMHHUKH P-1-n THIIA.

33. lllymbl B ONTHYECKUX TPUEMHHUKAX: APOOOBOM, TEIIIIOBOM, (DIMKKEPIITYM.

34. OtHomieHne curHayi/myM. DPPeKTUBHOCTh NpeoOpa3oBaHHMs CBETOBOW MOIIHOCTH B
dboTomeTeKkTope.

35. CoBpemeHHOE cocTOsTHUE (HOTOIETEKTOPOB BHICOKOM MOIIIHOCTH.

36. JIuHuuM nepenayn TUIMA «TOYKA — TOYKAY.

37. AHanoroBbl€ BOJIOKOHHO-ONTUYECKHUE JIMHUU 3a/ICPIKKH.

38. IllupokomonocHoe GopMHUPOBAHHE KAaHAIOB.

39. M3mepeHne MrHOBEHHOM 4acCTOTBHI.

40. Tlonmxkaromiee mpeoOpa3oBaHUE YaCTOTHI.

41. JluarpammooOpa30BaHHE B aKTUBHBIX (pa3UpOBAaHHBIX aHTEHHBIX perieTkax (ADAP).

42. ®OTOHHBIE METOBI TE€HEPALIMU PAAUOCUTHAIIOB.

43. ®oTOHMKA MUJUTUMETPOBOIO IUAMA30HA.

44. VnTerpanbHas MUKPOBOJIHOBAsS (DOTOHHKA.

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenamnoaramplileii caMoCTOATENbHOE MBIIIICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosaTenbHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne TUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrosTenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO TTOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3amUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUILUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepuajJdamM Jisl JUIl ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns oW ¢ orpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBbS U WHBAJIHUJIOB TPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAaJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabiuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OICHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu o0y4aromuxcs

MaTepHaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMUCbMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOIPOCHI MpoBepKa

K 3a4€eTy, KOHTPOJIbHbIE paOOTHI
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C HapylIeHUSIMU 3pEHUS

CobecenoBaHue 110 BOIIpocam K
3a4eTy, OIpoc MO TEPMUHAM

[Ipenmy1iecTBEHHO yCTHas
IIpoBepKa (MHANBUYAJILHO)

C HapylIeHUsIMHA OTIOPHO-
JIBUTATEIILHOTO arlnapara

Pemienue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJbHBIE Pa0OTHI, MUCbMEHHBIE
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JTUCTAaHIIMOHHBIMU METOJIaMU

C orpaHUYCHUSIMHU T10
o01IeMe IUIIUHCKUM
[MOKA3aHUSAM

TecTbl, NMCEMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE paOOTHI,
YCTHBIE OTBETHI

[TpeumyieCTBEHHO MTPOBEPKa
METOAMH, OMPEICIITIOITUMHUCS
UCXOJISl U3 COCTOSTHUS
00ydaromierocss Ha MOMEHT
MPOBEPKH

9.4. MeToanuecKue peKOMEHAAIUN 110 OLEHOYHBIM MATEPUAJIAM [IJIfl JIUI C OTPAHUYEeHHbIMH

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCcCMaTpPUBACTCS
noctymnHasi popma npeaoCTaBICHHS 3a/IaHUi OLIEHOYHBIX CPEJICTB, & IMEHHO:

— B mieuaTHoi hopme;

— B [1€YaTHOW (hopMe C yBETUUEHHBIM IIPHPTOM;

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHHs BCIYX;

— IIPEJJOCTABJICHUE 33aJaHUS C UCIIOJIb30BAHUEM CYPIONEPEBOIA.

JIuam ¢ orpaHMYEHHBIMH BO3MOXXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEIMYHMBACTCS BpEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [[is Takux oOydarommxcs MpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBICHUsI OTBETOB HA 33JJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIIYT ACCUCTCHTA,

— [PE/ICTaBJICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSl ¥ MHBAIMJIOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBlieHue nHdhopManuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSM HX 30POBbSI H BOCHIPUATHS MH(DOpMALIUK:

JI1si JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

I[.]'IH JIMI ¢ HAPYIICHUSIMHU OIMOPHO-ABUI'aTC/JILHOI'O allliapaTa:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.

[Ipu HEOOXOAMMOCTH JUISL JIMI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbS U MHBAJIUJIOB
MpolLeypa OLEHUBAHUS PE3YIbTATOB O0YUCHUS MOXKET TPOBOJAUTHCS B HECKOJIBKO JTAIIOB.
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