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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. IloaroroBka CTYJEHTOB K pa3paboTKe, UCCIEIOBAHUIO M SKCILTyaTallii PUOOPOB U yCTPOUCTB
COBPEMEHHON MHTETPAIIbHOM ONTO3JEKTPOHUKN HA OCHOBE M3Y4YeHHs 0a30BbIX (PU3NUECKUX MPHUHLIUIIOB
(YHKIIMOHMPOBAHUS OCHOBHBIX 3JIEMEHTOB UHTETPAJILHON ONTOAIEKTPOHUKH.

1.2. 3agauy AUCHUILIUHBI

1. W3ydeHue siBIEHHI, HCTIOJIB3YEMBIX JIUISI aHAJIM3a, pacueTa, CO3/IaHusl MPUOOPOB U YCTPOICTB
HMHTETPaJbHON ONTOAJIEKTPOHUKH.

2. M3yuyeHue ONTUKH IJIAHAPHBIX BOJHOBOJOB, pU3ndecKuX 3(PPEeKTOB U SIBICHUI B BOJTHOBOIHBIX
CTPYKTYpax, UCIOJIb3yEMBbIX ISl KOHCTPYUPOBAHHUS U pacyeTa MACCUBHBIX U aKTHUBHBIX MHTETPalbHO-
ONTUYECKUX 3JIEMEHTOB ONTOAIEKTPOHUKH.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).

Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monaynb quctuiuine: Moayias npohecCHoHaIbHON MOATOTOBKY (major).

Nunexc aucumnannasl: 51.B.01.01.03.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS

NHaukaTopsl TOCTHKEHUS [Inanupyemsie pe3ynbTaThl 00yUYeHUs 110
Komnerenuus
KOMITETCHIIUH JTUCLUTIIINHE
YHuBepcajibHble KOMIIETCHIIMT
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
IIpodeccuonanbHbIe KOMIIETEHIUH

I1K-1. Criocoben [TIK-1.1. 3Haet npuHIMIIBI 3HaTh MPUHIIUIIEI TUTAHUPOBAHUS U
OpraHu3anuu u IJIAHUPOBAHUS U IIPOBEJICHUS |IIPOBEAECHUS IKCIIEPUMEHTOB C IPUMEHEHHUEM
IIPOBEJCHUIO HAYYHBIX  |9KCIEPUMEHTOB C J1a3epOB, ONTHYECKUX BOJHOBOJIOB U BOJIOKOH,
JKCIIEPUMEHTOB C MPUMEHEHUEM KBAHTOBBIX U |MOJYJISATOPOB, POTONPUEMHUKOB
IIPUMEHEHNUEM ONTUYECKUX MPUOOPOB U
KBaHTOBBIX U YCTPOWCTB
ONTHYECKUX MPUOOPOB U [TTK-1.2. VMmeeT YMeETh CaMOCTOATENBHO POBOIUTH
YCTpOMHCTB CaMOCTOSITEJIBHO MTPOBOJIUTh | IKCHEPUMEHTAIbHBIE UCCIEAOBAHUS C

AKCIIEPUMEHTAIIbHBIE MIPUMEHEHUEM JIa3€POB, ONITUYECKUX

UCCIIE0BAHUS BOJIHOBOJIOB U BOJIOKOH, MOAYJISITOPOB,

(bOTONPHEMHHUKOB

[1K-1.3. Bnaneer HaBbikamu | Brianets HaBbIKaMu MPOBEACHUS

MIPOBEJICHUS UCCIECIOBAHUM C |HUCCIIEIOBAHUI C IPUMEHEHUEM JIa3€POB,

MPUMEHEHHUEM KBAHTOBBIX U |ONTHYECKUX BOJHOBOJOB U BOJIOKOH,

ONTUYECKUX MPUOOPOB U MOJIYJISTOPOB, (POTONMPHEMHHUKOB

YCTPOMCTB

4. O0beMm AUCHUIIJIMHBI B 3a4Y€THBIX €IMHULAX C YKA3AHUEM KOJIUYECTBA aKaICMUYECCKUX YaCoB,
BBIACJICHHBIX HA KOHTAKTHYIO pa60Ty oﬁyqammnxm C mpemnmoaaBarTejieM
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U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHHUIUIMHBI COCTABISAET 6 3a4eTHBIX eUHUIL, 216 akaJeMHUeCKUX 4acoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUILUIMHBI 110 BUJIaM y4eOHOU NEATEIbHOCTH MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI 10 BUIaM YUY€OHOU ACSTEIbHOCTH

Bcero |Cemectpsl

Bupl yaeOHOI 1esITeIBHOCTH
4acoB |1 cemectp

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 58 58
JIeKIIMOHHbBIE 3aHATUS 28 28
IIpaxTHueckue 3aHATHSA 22 22
JlabopatopHbie 3aHATHS 8 8
CamocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 122 122
BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ mpenoaaBaresieM, BCero
[ToaroroBka Kk 3amuTe OT4YeTa Mo JabopaTopHOU padoTe 4
[TonroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETa 8 8
Harmmcanne otyera no nabopatopHoit pabote 8 8
IToaroroBka K TECTUPOBAHUIO 38 38
[TonroroBka K yCTHOMY OIPOCY / cOOECEIOBaHHIO 42 42
Harmmcanne oT4yeTa mo mpakTHYeCKOMY 3aHATHIO (CEMUHAPY) 22 22
IHoaroroBka u caavya 3K3aMeHa 36 36
OO0mas Tpy10eMKoOCTh (B 4acax) 216 216
Oo0wmas TpyproeMkocTh (B 3.e.) 6 6

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa TUCHUIUIMHBI MO pas3zienaM (TeMaMm) W BUJaM y4eOHOU JesSTeTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6ymma 5.1 — Pa3yens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHHOCTH

Bcero uacos

HasBanus paznenoB (Tem) Jlek. | Ilpak. | Jla6. | Cawm. (6e3 dopmupyembie
JTUCIUILTAHBI 3aH., 4| 3aH.,4 | pab. |pab., u KOMIIETEHIINH
AK3aMeHa)
1 cemecTp
1 OnTryeckue BOJHOBO/IBI 12 14 8 64 98 ITK-1
2 ITaccuBHBIE UHTETPATILHO — 6 - - 16 22 [IK-1

OIITHYCCKHEC 3JICMCHTHI.
anaBneHI/Ie H3JIy4YCHHCEM B
OIITHYCCKHX BOJITHOBOJax

3 Bo1HOBOAHBIE ONTHYECKHUE 6 - - 16 22 IK-1
YCUJIMTEIIU U Ja3ephl
4 OnTudeckue BOJIOKHA 4 8 - 26 38 [K-1
Uroro 3a cemectp| 28 22 8 122 180
HUroro| 28 22 8 122 180

5.2. Coaep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) JUCIUTLINHBI (B T.9. 110 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Conepsxkanue pa3ienoB (TeM) TUCIUTUIMHEI (B T.4. TIO JICKITUSIM)
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Hasanns TpynoemkocTs
Copnep:xanue pa3zesioB (TeM) AUCUUIUIMHBI (B T.4. dopmupyembie
pasnenos (Tem) IO JICKITUSIM) (ReKIHOHHEIE KOMITETCHIINH
JIACHUTIITUHBI 3aHATHSA), 4
1 cemecTp
1 OnTuueckue Knaccudukanus onTuuecKux BOTHOBOJIOB. 12 TIK-1
BOJIHOBO/IbI ['eomeTpuyeckas ONTUKa MIaHAPHBIX
BOJIHOBOIOB. DddekT ['yca—XenxeHa.
DJIeKTpOMarHuTHasi TEOpuUs MJIaHAPHBIX
BOJIHOBOJI0B. M0O/1bl TOHKOTIIEHOYHOTO
BOJIHOBOJ1a. BoTHOBBIE ypaBHEHUS 151
rPaIMCHTHBIX MIAHAPHBIX BOJHOBOJIOB.
TexHOI0rust U3rOTOBJIEHUS MOJIOCKOBBIX
BOJIHOBOJIOB. PacueT mapameTpoB MOJIOCKOBBIX
BOJIHOBOJI0B. MI3MepeHne mapaMeTpoB
ONTHUYECKUX BOJIHOBOJOB
Uroro 12
2 ITaccuBHBIE TopiieBoi BBOJ U3TyYEHHU B TUIaHAPHBIE U 6 ITK-1
MHTETPaJIbHO — MOJIOCKOBBIE BOJIHOBOIbI. [Ipr3MeHHBIi BBO/I.
ONTHYECKUE PemeTouHblil 2IEMEHT CBSI3H. DJIEMEHTHI CBA3U
AIIEMEHTHI. MEX/1y ONTUYECKUMH BOJTHOBOJAMH
Ynpasnenue (MaHapHBIMU U MTOJIOCKOBBIMHU). [11anapHbie
U3ITyYEHUEM B JIMH3BI: T€0JIe3UYECKUE JIMH3BI, JIUH3BI C
OTNITHYECKUX n3MeHeHueM d((HEKTUBHOTO MTOKA3aTENsI
BOJIHOBOJIax npenomiieHus. TopieBble OTpaskaTe.
AKYCTOOINITHYECKHE METO/IbI YIIPaBJICHUS CBETOM
B ONTUYECKUX BOJHOBOJAX. DJIEKTPOONTHUYECKUE
(30) meTop! ynpaBlIeHHs U3Ty4YE€HUEM B
BOJIHOBOJIHBIX CTPYKTYpaXx.
Hrtoro 6
3 BonnoBoauble  |OOmMe XapaKTepUCTUKH ONTHUYECKUX 6 [K-1
OINTUYECKHUE ycunutenent. [Ipunnun paboTel 3pOueBoro
YCWJINTENH U yewiutenst. Ontudeckas cxema 3pOueBoro
Ja3epbl BOJIOKOHHOTO ycuiuTenst. TeopeTuueckoe
oTrcaHue PadOThl yCUIIUTENS U €r0 OCHOBHBIC
napaMmeTpsl. BolokoHHbIE 1a3epbl
Hroro 6
4 Ontuueckue ®du3nuecKue OCHOBBI IIEPENAYN CBETA 110 4 [IK-1
BOJIOKHA ONTHUYECKUM BOJIOKHAM. XapaKTEPUCTUKU
CTaHJAPTHBIX ONTUYECKUX BOJOKOH. BoIOKOHHO-
ontuyeckue kabenu. [laccuBHbIE KOMIOHEHTHI
BOJIOKOHHO-oNTHYeCKUX JuHUM cBsizu (BOJIC).
Htoro 4
Uroro 3a cemectp 28
Uroro 28
5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)
HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHoBaHMe NMPaKTUYCCKUX 3aHATUN (CEMHHAPOB)
Ha3Banus paznenoB | HanmeHoBaHME NPAKTUYECKUX 3aHITHI T dopmupyemble
(Tem) AMCUMITITUHBI (cemuHapoB) PYAOCMEKOCTD, 1 KOMIIETEHILINH
4
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1 cemecTp

1 OnTruueckue PacueT mapaMeTpoB I1aHapHBIX 14 ITK-1
BOJIHOBO/JIbI BOJIHOBO/10B. [Ipoduib nokaszarens
MIpeIOMIIEHHUs], HOPMUPOBAHHAS YacTOTa,
YHCIIOBas aneprypa.

Hroro 14
4 OnTuyeckue PacueT napameTpoB oNTHYECKOTO 8 [K-1
BOJIOKHA BOJIOKHA. YucnoBas anepTypa, BpeMEeHHas
JTUCTIEPCHST, MEXMOJI0Bas TUCIIEPCHUs
Hroro 8
Hroro 3a cemectp 22
Hroro 22

5.4. JlaGopaTopHble 3aHATHS

HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabmuma 5.4 — HaumeHnoBaHnue 1a60paTOPHBIX padoT

Ha3zBanus pa3genon dopmupyembie
T — HaunmenoBanue nabopatopHsix padot |TpynoemkocTts, 4 KOMITETCHIIHH
1 cemecTp
1 Onrtuyeckue N3mepenue 3¢h(heKTUBHBIX MOKa3zaTenei 4 IIK-1
BOJIHOBOJIbI IIPEJIOMJIEHUS TUIAHAPHOTO BOJTHOBOAA
HccenenoBanue AMCepCUOHHBIX 4 IK-1
XapaKTEPUCTHUK MOJIOCKOBBIX
BOJIHOBO/IOB
Hroro 8
Hroro 3a cemectp 8
Htoro 8

5.5. KypcoBoii npoekT / kypcoBasi pabora
He npegycmorpeHo y4eOHbIM IIIaHOM
5.6. CamocTosiTesibHass paboTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOPMHUPYEMbIe KOMIIETCHIIMH TMPECTaBICHBI B
tadiuue 5.6.

Tabauma 5.6. — Bunabl camocTosTenbHON paboThl, TPYA0EMKOCTh U (HOPMHUPYEMbIe KOMIIETSHIIUN
HasBanus N
Bunasl camoctositensHol | Tpynoemkocts, | DopMupyembie
paszesnoB (Tem) DopMBI KOHTPOJIS
padboThI q KOMIIETEHIINH
JTUCIUILTAHBI
1 cemecTp
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1 Ontuueckue [ToaroroBka K 3ammre 4 ITK-1 3ammTa oT4eTa 1mno
BOJIHOBO/IbI oTYeTa 10 JIaAbopaToOpHOU nabopaTopHO
pabore pabore
[ToaroroBka k 8 ITK-1 JlaGopaTopHas
nmabopaTopHoi pabdoTe, paborta
HamucaHue oT4yera
Hanucanue otyera mno 8 [IK-1 Otyet no
nabopaTopHoii padote nabopaTopHOit
pabote
IToaroroBka x 12 TIK-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka Kk ycTHOMY 18 IK-1 YerHbI# onpoc /
ompocy / cobece0BaHuI0 cobecenoBanne
Hanucanue otyera mno 14 [IK-1 Otyet no
MIPAKTUIECKOMY 3aHSITHIO MPAKTHIECKOMY
(cemunapy) 3aHATHUIO (CEMUHAPY)
Hroro 64
2 ITaccuBHEBIE IloaroroBka x 8 TIK-1 TectupoBanue
MHTETPAJIIbHO — | TECTHUPOBAHUIO
ONTUYECKUE
JJIEMEHTBI. [ToaroroBka K ycTHOMY 8 [K-1 YcTHbIl onpoc /
VYnpasienue ompocy / cobece10BaHuI0 cobecenoBanme
U3ITyYEHUEM B
ONTHYECKUX Hroro 16
BOJIHOBOJIax
3 BonnoBoausle |IloaroroBka k 8 TIK-1 TectupoBanue
ONTUYECKUE TECTUPOBAHUIO
YCUIIATCIN U [ToaroroBka Kk yCTHOMY 8 IIK-1 YcTHBIN ompoc /
J1a3ephbl orpocy / codece10BaHUIO cobeceloBaHKE
Hroro 16
4 Ontuueckue IToaroroska k 10 IIK-1 TectupoBanue
BOJIOKHA TECTUPOBAHUIO
[ToaroroBka K ycTHOMY 8 [K-1 YcrHslit onpoc /
orpocy / codece10BaHUI0 cobecenoBaHMe
Hanucanne otyera no 8 [IK-1 Ortuer no
MIPAKTUYECKOMY 3aHSITHIO MPAKTHYECKOMY
(cemunapy) 3aHATHIO (CEMUHAPY)
Hroro 26
Hroro 3a cemectp 122
TloaroroBka u cmavua 36 OK3aMeH
HK3aMeHa
Hroro 158

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,

1 BHJIOB Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBHE KOMIETEHIMH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHBI, U BUIOB

3aHATUN
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Bunpl yueOHOI nesTebHOCTH

dopmupyemble
PMHPY Jlek. | Ilpak. | Jla6. | Cawm. DopMBI KOHTPOJIS
KOMITETEHITHH
3aH. 3aH. pao. pao.
[TK-1 + + + +  |3ammra otdera 1o abopatopHOU padore,

JlaGopatopHas pabota, OT4eT no
nabopaTopHoii pabote, OTueT o
IPaKTUYECKOMY 3aHATHUIO (CEMUHApY),
TectupoBanue, Y cTHbIN orpoc /
cobecemoBanme, JK3aMEH

6. PeliTnHroBasi cucreMa /Uil OLCHKH YCIIeBAeMOCTH 00y4YaIOIINXCH
6.1. basuibHbIe OLeHKH /151 POpPM KOHTPOJIA

bannbHble oueHKH U1t OpPM KOHTPOJIS IPECTaBIeHbI B Tabnuie 6.1.
Tabauna 6.1 — bannpHble OLIEHKU

N . MaxkcumanbHbIN
MaxkcumanbHbIN MaxkcumanbHbIA
6am1 3a nepuon | Beero 3a
®opMbI KOHTPOJIS 6amt Ha 1-yto KT ¢ | 0Gann 3a nepuon
mexny 2KT nna | cemectp
Hayana cemectpa | Mexay 1KT u 2KT
KOHEIl cemecTpa
1 cemecTp

3amuTa oT4eTa o 0 8 0 8
nabopaTopHoii paboTe
YcTHblit onpoc / 2 4 2 8
cobecenoBaHue
JlaGopaTtopnas pabota 0 8 0 8
TectupoBanue 10 10 10 30
Otuer no nmabopaTtopHOH 0 6 0 6
pabote
OT4eT 1o NpaKTU4ECKOMY 5 0 5 10
3aHATHUIO (CEMUHApY)
DK3aMeH 30
HToro MakcumMyM 3a MepHoj 17 36 17 100
Hapacratomum ntorom 17 53 70 100

6.2. IlepecueTt 0a/1710B B OLIEHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIe 6.2.
Tab6mmma 6.2 — Ilepecder 6a/IOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamnibl Ha aTy TEKyIero KOHTPOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHO# cymmbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcUMaNnbHOI cyMMBI OaiioB Ha naty TK

[\S 2 VS BN SN

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha naty TK

6.3. [lepecuer cyMMbI 02/1JI0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYI0 OLIEHKY

[TepecyeT cymMMBbl 6amiioB B TPAJUIIMOHHYIO U MEXIYHAPOAHYIO OIIEHKY MPECTABICH B TaOIHUIEe
6.3.

Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAAUIIMOHHYIO U MEXKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
Ornenka YYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
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5 (oTIM4HO) (3aYTEHO) 90 - 100 A (0oTAM4HO)
4 (xoporto) (3a4TeHO) 85 -89 B (ouens xoporo)
75— 84 C (xoporo)
70 — 74 D (ynoBneTBopuTenbHO)
3 (yOBIETBOPUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (nocpencTBeHHo)
2 (Hey10BJIETBOPUTEIILHO) (HE 3aUTEHO) Hwxe 60 6amos F (neynonerBopureabHO)

7. YueOHO-MeTOANYECKOE H HH(POPMALIMOHHOE o0ecrieYeHne I CIMIIJIMHbI
7.1. OcHoBHas1 JUTEpPaTYpa

1. Urnaros, A. H. OnTosnekTpoHuka U HaHO(OTOHUKA : yueOHoe ocodue / A. H. rnaroB. — 4-
e u3a., crep. — Cankr-IlerepOypr : Jlanp, 2020. — 596 c. [DnekTpoHHBIH pecypc]: — Pexum moctymna:
https://e.lanbook.com/book/133479 .

7.2. lonoTHUTEIbHAS JTUTEPATypPa

1. DnekTpuuecKkue U BOJIOKOHHO-ONTHYECKHE JIMHUHU CBs3U: YueOHoe nocobue / B. U. Edanos -
2012. 150 c. [DnexTponHsIi pecype]: — Pexum nocryna: https://edu.tusur.ru/publications/802.

2. BOJOKOHHO-ONITHYECKUE YCTPONCTBA TEXHOJIOTUYECKOTO Ha3HaueHus: YueOHoe mocobue / B.
M. IamgapoB - 2013. 198 c. [DnexTpouHHbli pecypc]: — Pexum pgocrtrymna:
https://edu.tusur.ru/publications/3709.

3. NudopmarmonHas ontuka : yaedHoe mocooue nis By3oB / H. H. EBtuxues [u ap.] ; pen. H. H.
EBtuxmues. - M. : MOU, 2000. - 612 c. (Hanmuuue B 6udmmoreke TYCVYP - 18 2k3.).

7.3. Y4eOHO-MeTOANYeCKHEe TOCO0OHS
7.3.1. O6s13aTe/IbHbIE YUeOHO-METOAUYECKUE MOCOOHSI

1. MHTerpanbHasi oNTOANEKTpOHUKA: MeTonyeckue yka3anus kK gaboparopHsiM paboram / A. .
bamkupos, H. . Bypumos, P. B. JlutBunoB - 2022. 29 c. [DneKTpoHHBIHN pecypc]: — Pexum nocryna:
https://edu.tusur.ru/publications/9826.

2. VHTerpanbHas ONTOANEKTPOHUKA: MeToInYecKre yKa3aHus M0 OPTaHU3aIHA CAaMOCTOSTEILHOM
paboTsl u mpakTrueckux 3aHsaTuii / A. W. bamkupos - 2022. 11 c¢. [DnextpoHHBIH pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/9830.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJIS JIHUIY
€ OTPAaHUYE€HHBIMHU BO3MOKHOCTSIMH 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeToAnUeCKe MaTepHabl Il CAMOCTOSTEILHON U ay JUTOPHOI paboThl 00yUaIOLIIUXCs
W3 YKCIIa JHI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI 1 MHBAJIUAOB MPEIOCTABISIIOTCS B opMax,
a/IaTITUPOBAHHBIX K OTPaHUYEHUSIM X 3I0POBBS U BOCTIPHSITHS HHPOPMAIINH.

Jist M1 ¢ HApYIIEeHUsIMU 3PeHUs:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

Jist M1 ¢ HApYIIeHUsIMU cJiyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIe4aTHOU opme.

Jist M1 ¢ HApYIIeHUsIMU ONOPHO-ABUIATEJILHOI0 annapara:

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA;

— B TIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3ydyeHUM AUCHUIUTMHBI PEKOMEHIYETCSl 00pamaThCs K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM U TOMCKOBBIM cHCcTeMaM, K KoTopbiM Yy TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MaTepHaanO-TeXaneCKoe U IIPpOorpaMmmMHoOe odecneuyeHue AUCHUIIIMHBI
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8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrpaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYaTbHBIX KOHCYIbTAIIHA,
TEKYIIEro KOHTPOJISL U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHast ayaUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAIOYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHe U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH 110 JICKITMOHHBIM pa3/iejaM JUCITUILUTHHBI.

8.2. MaTepuajibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYyebnas nmaboparopusi: yueOHast ayAUTOPHUS IS IPOBEACHUS 3aHATHI MPAKTHUYECKOTO THIIA,
ydueOHasi ayAUTOpHs JIJI MPOBEJCHUS 3aHATHI J1abOpaTOPHOTO THINA, TTOMEIICHUE IS KypCOBOTO
MPOEKTUPOBAHHS (BBIIIOJTHEHHUS KYPCOBBIX PadOT), MOMENIEHHE IS MPOBEACHHS TPYIIOBBIX U
WHIUBUYaIbHBIX KOHCYIbTanuii; 634034, Tomckas o6nacte, T. Tomck, Bepmnauna ynuna, 1. 74, 110
ayn.

Onucanue nMeroerocss 000pya0BaHus:

- JJaGoparopusie cTeH b1 (6 1IT.);

- NsmepurenbHble TpUOOpHI;

- Jlocka MarHUTHO-MapKepHasi;

- OnTuueckas ckaMbst OCK-4;

- [Tomemienue 1iig XxpaHeHus: yueOHOro o0opy10BaHus;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo nmpenogaBaTels.

8.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHOe o0ecneyeHue 1Jisl JIa0OpaTOPHBIX padoT

YHJI ontudeckoro maTepuanoBeAeHUs, HETMHEHHOW ONTUKU U HaHOGoTOHUKH / JlabopaTopus
I'TIO: yuyeOHast aynuTopus JUisl TPOBEACHUSI 3aHITHI 1a00paTOPHOTO THUIIA, TOMEIIEHUE ISl KypCOBOTO
MPOEKTUPOBAHUA (BBIMOJHEHUS KYpPCOBBIX paboT), MOMENIEHUE JIsI MPOBEACHHS T'PYNIOBBIX H
WHIUBUyaNbHBIX KOHCyNbTanuit; 634034, Tomckas obnacte, r. Tomck, Bepmununa ynuua, 1. 74, 008
ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- CToJ ONTHYECKUM - 2 IIT.;

- JIazepw! TBepaotenbubie: LCS-DTL-317, LCS-DTL-316, DTL-329QT;

- Cnektpodotomerpsl: CD-2000, Genesys 2, Shimadzu UV-27004;

- KoMmiaekchl ONTHYECKHMX M ONTO-MEXAaHHUYECKHX KOMIIOHEHTOB, aBTOMAaTH3UPOBAHHBIC
KOMILIEKChI 00paOOTKHU JTaHHBIX;

- YcranoBka YMOI'-3;

- BonpT™meTp yHuBepcanbubiit B7-40/1, B7-40/5;

- Mukpockon - 3 mrT.;

- Kommieke 1t CbeMKH JMHAMUYECKHUX TIPOLIECCOB;

- Ucrounuk nutanus Mastech OC PS HY3002D-2;

- Ocuumnorpag Tektronix TDS 2012C, 2012B;

- Monoxpomarop M/IP-23;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

8.4. MarepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue sl CaMOCTOSITeIbHON padoThl

Jlnst caMocTosATENbHONW pabOThl UCIOJIB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIbIOTEPHBIE KJIACCHI),
PacCTONIOKEHHBIC TI0 aJIpecaM:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayq.;

- 634045, Tomckas obmnacts, . Tomck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacts, r. Tomck, Bepmmnauna ynuua, a. 47, 126 ayn.;

- 634034, Tomckas obnacts, r. Tomck, Bepmmauna ynuua, a. 74, 207 aya.

Onucanue nMeroerocs 000pya0BaHus:

- yueOHasi MmeOeb;

- KOMITBIOTEPHI;
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- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JJIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JINIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CHelHMaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HH(pOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
I 00y4aloUUXCcs C HHBAJIUAHOCTBIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayAuToOpHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 0OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmaluu B JOCTYIHBIX opMax, MOOMIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHS OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHIIMI UCIIONB3YIOTCS OIICHOYHBIE MaTepuabl, MpeACcTaBlieHHbIe B Tabnuie 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

HazBanus pasnenoB (Tem) dopmupyembie
JICIIATUTHHEI KOMITETCHITHH

®opmel koHTpOIst | OrnieHounbie MaTepuansl (OM)
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1 OnTryeckue BOJIHOBOIBI ITK-1 3ammra otyeta no |[IpumepHbIil mepeueHb
nabopaTopHOH BOITPOCOB JIJIs 3AUTHI
pabore 1a00paTOpHBIX PadoOT
VYcrHbI# onpoc / [IpuMepHBIii TIEpeYeHb
cobecenoBaHNe BOITPOCOB [JIs1 YCTHOTO

ompoca / codbecenoBaHUs
JlaGopatopHas Temsbl m1abopaTopHbIX padoT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOITPOCOB
Otuer 1o Temsbl m1abopaTopHbIX padoT
nabopaTopHOi
pabote
Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN
IIPAKTHYECKOMY
3aHITHIO
(cemuHapy)

2 ITaccuBHBIE MHTETPATIBHO — [IK-1 YcTHbl# onpoc / [IpumepHbIii IepeYeHb

ONTHUYECKHUE HIIEMEHTBHI. cobecenoBaHue BOITPOCOB JIJIs1 YCTHOTO

VYrpaBieHue u3Ty4eHueM B orpoca / cobeceoBaHUS

ONTUYECKUX BOJIHOBOJAX TectupoBanue [IpumepHsIil nEpEYEHD

TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuenb sK3aMeHALIMOHHBIX
BOIIPOCOB
3 BotHOBOAHBIE ONTHYECKHUE [IK-1 YcTHBIH orpoc / [IpumepHbIil nEepedyeHb
YCUJIMTEIIHU U Ja3€ephl cobecenoBaHue BOITPOCOB JIJIs1 YCTHOTO
ompoca / codbeceroBaHUs
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB

4 OnTuyeckue BOJOKHA [IK-1 YcTHblii onpoc / [IpumepHsIil nEpEUYEHD

cobecel0BaHNE BOITPOCOB JIJIs1 YCTHOTO
ompoca / cobeceoBaHUS

TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI

DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX
BOITPOCOB

Oruer o TeMbl NpakKTUYECKUX 3aHATUN

MIPaKTUYECKOMY

3aHATHIO

(cemuHapy)

lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JTUCIUIIIMHE TpUBeAcHa B Tabmuie 9.2.

Tabnuma 9.2 — Illkama oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS I10
TUCIUITNHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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1. Kakum pomkeH ObITh MOKa3aTelb MPEJIOMIICHUS IJIEHKH TUIAHAPHOTO ONTHYECKOTO BOJHOBOJIA
n0?
a) n0 > nokasaresns npeJoMIICHUS MOI0KKU
0) n0 > moka3zaresst mPeJIOMIICHHUS TTOKPOBHOM CPEIbI
B) n0 < mokasaTesisi MpeIoOMIICHUS TOIOKKU
r) n0 = MoKa3aTeIto NPeIOMIICHHS TTIOKPOBHOU CPEIbl

2. Yto Ha3pIBaeTCSA MOJOU ONTHYECKOr'O BOJIHOBOIA?
a) monepeyHas >JeKTPOMarHUTHAs BOJIHA
0) yacToTa M3ITyYEHUS
B) CTEINEHb KOTEPECHTHOCTH
') CAaMOCOTJIACOBAHHBIN THUIT 3UT3aro00pa3HON AJIEKTPOMArHUTHON BOJTHBI

3. Kakwue mapbl MaTEpHAJIOB MO3BOJISIOT CO3/1aBaTh T€TEPOOITONICKTPOHHBIE TPHOOPHI?
a) Ge-Ge
6) Si—Si
B) GaAs—GaAlAs
r) GaAs—GaAs

4. Kakoif MexaHu3M TeHepalyy U3IyUYeHHUS PeaTnu3yeTcs B MOIYyNpPOBOIHUKAX ?
a) 93¢ dEeKT TEPMOIIEKTPOHHON IMUCCUU
0) s dexT reHepanyu MEKTPOHHO-IBIPOYHBIX AP
B) ad(exT pexkoMOnHAITIN
r) 3pdekT GoToMOMUHECIICHITNH

5. Kakue BomHbl Ha3piBalOT TE - MomaMu onTu4eckoro BOTHOBOJA (0Ch X MEPHEHAUKYIISIpHA
MOBEPXHOCTH BOJTHOBO/A), Y KOTOPBIX MPHU PaCPOCTPAaHEHUH BJIOJIb OCU Z BBIIIOJHAIOTCS TaKUE
YCIIOBUS AJ11 KOMIIOHEHT 3JIEKTPOMArHUTHOTO OISt ?
a) Z — KOMIIOHEHTa MarHUTHOT'O TIOJISl paBHA HYJIIO
0) Z — KOMIOHEHTa MarHUTHOTO TOJIS OTJIMYHA OT HYJIS
B) Z — KOMIIOHEHTA 3JIEKTPUUECKOr0 MOJIsl OTIUYHA OT HYJIA
r) Y - KOMIIOHEHTA 3JIeKTPUYECKOTO MO OTIIMYHA OT HYJIs

6. Kakue BoHBI Ha3bBaloT TM - MOaMu ONITHYECKOTO BOJIHOBOJA (0Ch X MEPINEHAUKYIISIpHA
MOBEPXHOCTH BOJTHOBO/A), Y KOTOPBIX MPHU PaCcpOCTPAaHEHHUH BJIOJIb OCU Z BBIMIOJIHAIOTCS TaKUE
YCIIOBUS AJ11 KOMIIOHEHT 3JIEKTPOMArHUTHOTO OISt ?
a) Z — KOMIIOHEHTa MarHUTHOT'O TIOJISl paBHA HYJIIO
0) Z — KOMIOHEHTa MarHUTHOTO TOJIS OTJIMYHA OT HYJIS
B) Z — KOMIIOHEHTA 3JIEKTPUUECKOr0 MOJIsl OTIUYHA OT HYJIA
r) Y - KOMIIOHEHTA 3JeKTPUYECKOTO MO OTIIMYHA OT HYJIS

7. Kakue ycrmoBusi HEOOXOAUMBI JIJIs1 CYIIECTBOBAHMS BOJITHOBOHOW MOIbI?
a) HaJIM4Ke MPEJIOMIICHHSI CBETa Ha TPaHUIaX BOJTHOBOJAHOM IUIEHKH C MOAJIOKKOW U TOKPOBHOM
cpenoit
0) cymmapHbIii ()a30BBINA CIBUT 3a MOJHBIN ITUKJI PACTIPOCTPAHEHUS 3UT3aro00pa3HON BOJTHBI
kpareH 180 yrioBbIM rpagycam
B) BbIMOJHEeHUs yciuoBus n0>nl1>n2 , rae n0, nl, n2 - moka3aTenu MpeIOMJICHHUS TIICHKH
MOJIJIOKKH U TIOKPOBHOTO MaTepHalia, COOTBETCTBEHHO;
T') YIJIbl IAJICHKS CBETa CBETA Ha TPAHMIIBI pasjiena JOJKHBI ObITh He 0O0JIbIIE KPUTHUYECKUX

8. UTo Ha3bIBAETCS YMCIOBOM anepTypor ONTUYECKOTO BOJIOKHA?
a) MaMeTp cepILleBUHBI BOJIOKHA
0) muaMeTp 000JIOYKH BOJIOKHA
B) KOpEeHb KBaJpaTHbI M3 CYMMBI KBaJApaTOB MOKa3zaTelell MpesoMiIeHUs] CepALEBUHBI U
000J104KH
I') KOpEeHb KBaJpaTHbIN M3 Pa3HOCTH KBaJpaTOB MOKa3aTelel MpeOMIICHUS CepILEBUHBI U
000J104KH

9. Yto xapakTepHu3yeT YUCI0Bas anepTypa ONTUYECKOTO BOJOKHA?
a) 93¢ (HeKTUBHOCTH BBOJIA U3TyUYCHHSI B CBETOBO/I
0) 3 peKTUBHOCTH BHIBOJIA U3TYUCHUSI U3 CBETOBOIA
B) IMaMETP CEPALIEBUHBI ONITUYECKOTO BOJIOKHA
T') TMaMeTp 000J0UYKH ONITUYECKOTO BOJIOKHA

10. Kakoro Tura BoJOKHO 00ecredynBaeT MaKCUMaIbHYIO ITHPOKOIIOJIOCHOCTH?

a) OJTHOMOJIOBOE TPaTUEHTHOE
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0) MHOTOMOJIOBOE TPaJMEHTHOE
B) MHOT'OMOJIOBOE CO CTYIIEHYaThIM U3MEHEHUEM TOKA3aTeIIs TPETOMIICHUS
T') OJJTHOMOJIOBOE CO CTPYICHYATHIM U3MEHEHHEM TI0Ka3aTeIIs MPEIOMIICHUS

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

BonHOBOIHBIE MO/BI I'PAaIUEHTHBIX INIAHAPHBIX BOJTHOBOIOB

ONEeKTpOMarHuTHas TeOpusl IUIAHAPHBIX BOJHOBOJIOB

Mertoa 3¢ heKTHBHOTO MOKa3aTeNs MPEeIOMIICHHUS IS aHaIM3a [TOJIOCKOBBIX BOJHOBOIOB
SIBneHMe ymUpeHuss UMIYyJIbCHOIO ONTUYECKOr0 CUTHAJA 3a CYET PACXOJUMOCTU CBETOBOIO
Iy4Ka

5. Bugsl noreps B ONTHUYECKUX BOJIOKHAX

L=

9.1.3. [IpuMepHBbIii NepedeHb BONMPOCOB /sl 3alIIUTHI J1a00PATOPHBIX padoT

. Kakue ¢akrops! B1usioT Ha 3¢ (HEeKTUBHOCTh MPU3MEHHOI'O BBOJIA U3JTy4Y€HHUsI B BOJIHOBOA?
. Y3 kakux ycioBuil BeIOMpaeTcss MaTepual, u3 KOTOPOTO M3rOTAaBIMBAETCS MPU3MaA, U YToj
OCHOBAHMS MPU3MBI?

3. Iosicaute cyTh MeTona 3¢ (HEKTUBHOTO MOKA3aTelNs MPEJIOMIICHHUS JIJIsl pacyeTa IUCIIEPCHOHHBIX
XapaKTEPUCTHUK MOJIOCKOBOI'O BOJIHOBO/IA.

4. KakoBbl OCHOBHBIE OIpaHUYEHUS, HAKJIaJblBa€Mble Ha UCIOJIb30BaHUE MeT0/a 3 (HEKTUBHOTO
MoKa3aTtesist MpeIoMIICHUS ?

5. KakoBa cTpyKTypa BOJHOBOJHBIX MO/ B MOJOCKOBBIX BOJTHOBOAAX? YeM 3TH MOJIbI OTIIMYAIOTCS

OT MO/JI IIJITaHAPHOTO BOJHOBOJA?

N —

9.1.4. [IpuMepHBIi NepevYeHb BONPOCOB /ISl YCTHOTO ONpoca / codece10BaHUSA

1. YcnoBue nonepeyHoro pe3oHaHca [ IJIaHApPHOTO BOJIHOBOAA. MoJbl TOHKOILIEHOYHOTO
BOJIHOBOJIA

2. DnexTpoMarHuTHasi TeOpus IUIAaHAPHBIX BOJIHOBOJOB. BOJIHOBBIE ypaBHEHMsI AJIs1 TPaIUEHTHBIX
BOJIHOBOJIOB

3. Ilpu3MeHHBII BBOJ M3IyUYEHHS B INIAHAPHBIE BOJHOBO/BIL. . PelIETOUHBIN 2IEMEHT CBSA3U

4. Jludpakuus BOTHOBOIHBIX onTHueckux BoH (BOB) Ha MOBEpXHOCTHBIX aKyCTHYECKUX BOJTHAX
(ITAB)

5. Ymupenue UMIYJIbCHBIX CUTHAJIOB B CTEKJIOBOJIOKHE. BUIbI MOTEph ONTUUECKUX CUTHAJIOB B
CTEKJIOBOJIOKHAX

9.1.5. TembI J1a00paTOPHBIX PadoT

. 3mepenue 3¢ dekTUBHBIX MTOKa3aTeNel MpeIoMIICHUs IIaHAPHOTO BOJIHOBOAA
. MccnenoBanue nucrepcHOHHBIX XapaKTEPUCTUK MOJIOCKOBBIX BOJIHOBOJIOB

N —

9.1.6. TeMbl NpaKTUYECKUX 3aHATHI

1. Pacuer mapameTpoB IaHAapHBIX BOJHOBOJOB. IIpodunp mokazartens mperomiaeHus,
HOPMHUPOBaHHAas 4acTOTa, YUCJIOBAs aneprypa.

2. Pacuer mapaMeTpoB ONTHUYECKOIro BOJIOKHA. YucioBas amnepTypa, BpEMEHHasl AMCIEpCHS,
MEXMOJI0Bast TUCHIEPCUS

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPeroiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpoliecca.

HauaTp uzydeHue AuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas paboTa CTyeHTa BKIIOYaeT
paboTy ¢ yuyeOHBIMH MaTepuajiaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YlIETO0 OCBOEHUS MaTepHaia He0OX0IUMO PEryJIspHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU UHTEPHET-TIOPTaIaMU, COACPKAIIUMHU
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HAaYYHO-IIOMMYJIAPHBIC W CICHHUAJIU3UPOBAHHBIC MaTCpHUalbl, IMOCBAIMICHHBIC PAa3JIMYHBIM acCIICKTaM

y4eOHON JMCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuajia, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3

MIPaKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U M3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh MHAUMBUIyalbHbIE KOHCYIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUILUIUHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepHAJIaM /ISl JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMU 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DOopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHU OIIEHOYHBIX CPEJICTB, & HMECHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycmMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHUS OTBETOB HA 3aJaHHsI, a UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;
— HabOp OTBETOB C HCIIOJIb30BAHUEM YCIIYT ACCHUCTEHTA,;
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— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAHUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B hopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCTIPHATHSI HHPOpPMAaITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUGPTOM.

J s i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaIOB.
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