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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. IMoaroroBka GakanaBpoB K pa3pabOTKe, IKCIUIyaTallMd U MCCIIETOBAHUI0 MHUKPOBOJIHOBBIX
(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. PaccMOoTpeHHE KOHKPETHBIX THIIOB YCTPOWCTB, METOJOB UX pacueTa, NPOCKTUPOBAHUSA 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.

Monayns mucuurinHa: Moaysabs HanpaBieHHOCTH (poduiist) (major).

HNunexce nuctumaunel: b1.B.02./1B.01.01.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

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

NHaukaTopsl TOCTHXKEHUS [1nanupyemble pe3yabTaThl 00yUeHUs 10
Komnerenuus
KOMITETCHIINH JUCLUIUINHE
YHuBepcaiabHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
IIpodeccuonanbHbIe KOMIIETEHIUH

I1K-2. Criocoben [TIK-2.1. 3Haet npuHIMIIBI 3HaeT METOJIMKY IIPOBEJCHHUS aHAIN3a
BBITIOJIHSATD paboThl, TEXHUYECKUE UCXOJHBIX TPeOOBaHUI K MapaMeTpam
TEXHOJIOTHYECKYTO XapaKTEePUCTUKH paszpabaThiBaeMbIX MPUOOPOB (POTOHUKHU U
MOJATOTOBKY 00opytoBaHUs IS ONTOMH(POPMATHKHU
IIPOU3BOJICTBA IIPOU3BOJICTBA MPUOOPOB
AIIEMEHTOB U y3JI0B (bOTOHUKHU U
($OTOHHKH U ONTOMH(POPMATUKHU
ONTOMH(pOPMATUKU U [1IK-2.2. YMeer ocymecTBIATh | Y MEET MPOU3BOANTH aHATIU3 UCXOIHBIX
KOMIUICKCOB Ha UX periaMeHTHOe 00cIyKUBaHHUe | TpeOOBAaHUH K MapaMeTpaM pa3padbaThiBa€MbIX
OCHOBE 00opy10BaHUs npuOOpoB (POTOHUKH U ONITOUH(OPMATHKH

I1IK-2.3. Bnaneer HaBbikamMu  |BitajeeT HaBBIKAME COTJIACOBAHUS

HaCTPOMKH TEXHUYECKUX TPeOOBaHU K MapaMeTpam

BBICOKOTEXHOJIOTUYHOTO pa3pabaTbIBaeMOTO U3/1eIHs U Iprudopa

000pyI0BaHuUs

4. O0beM IMCUMIIMHBI B 324€THBIX eJMHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMH4YeCKHUX 4acOB,
BbIIEJICHHBIX HA KOHTAKTHYIO pa0oTy 00y4aromuxcsi ¢ nmpenoaasarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4arommxcst

OO6mas TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 5 3aU€THBIX enuHull, 180 akameMuuecKnx 4acos.
Pacnpenenenue Tpya10€eMKOCTH TUCHUIUIMHBI 0 BHIaM YU4€OHOU JEATEIHHOCTH MPEJACTaBICHO B
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tabimue 4.1.
Ta6mmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUJAM YU4€OHOM eI TeIbHOCTH

Bcero |CemecTpsl
4acoB 8 cemectp

Buapl yaeOHOM AesTeNbHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaBaresaeM, BCero 52 52
JIeKunoHHbIE 3aHATHS 26 26
[IpakTHyeckue 3aHATUA 18 18
JlaGopaTopHbIe 3aHATHS 8 8
CamocTosiTe/ibHasi padoTa 00y4alOUIUXCsl, B T.4. KOHTAKTHasA 92 92
BHeayJAuTOpHasi padoTa o0y4aromuxcs ¢ nNpernoaasarejieM, Bcero
[ToaroroBka K TECTUPOBAHUIO 46 46
Hanucanue oTdera o MpakTUYECKOMY 3aHATHIO (CEMHUHApY) 18 18
[ToaroroBka k 1abopaTopHOl paboTe, HAMMCAHUE OTYETA 14 14
Harmmcanne otyera nmo nmabopaTopHoit pabote 14 14
IHoaroroBka u capavya 3K3aMeHa 36 36
OO0mas Tpya0eMKOCTh (B 4acax) 180 180
Oo0mas TpynoeMkocTh (B 3.€.) 5 5

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUAbI Y4eOHOH 1eATeJIbHOCTH

CTpyKkTypa IUCHUIUIUHBI IO pa3aenaM (TeMam) u BUJaM y4eOHOU JesSTeTbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUILINHBL U BUIBI YYEOHOH IEATEIbHOCTH

Jlex. [Ipak. | JIa6. | Cam. Beero uacos dopmupyemsbie
Ha3Banus pasnenoB (TeM) TUCIUILIINHEI | 3aH., (6e3
g | 381 pab. |[pab.,u sksamena) KOMITCTCHIIHH
8 cemectp
1 Benenmue 2 - - 6 8 I1K-2
2 BOJIOKOHHBIE€ CBETOBO/IbI, INIAHAPHBIE 4 5 - 12 21 [1K-2
Y TIOJIOCKOBBIE BOJTHOBO/IBI
3 PacnpocTpanenue MoayiupoBaHHoro | 4 - 4 20 28 [K-2
ONTUYECKOTO U3Ty4YEHHS B BOJIOKOHHBIX
CBETOBOJAX
4 JIazeps! 11t paanoOTOHHBIX CHCTEM 4 7 - 12 23 I1K-2
5 DNEeKTPOONTUYECKUE MOAYJIATOPBI 4 6 4 30 44 [1K-2
IUTsE paAO0()OTOHHBIX CUCTEM
6 ®oToAeTEeKTOPHI A panuoPOTOHHBIX | 4 - - 6 10 [K-2
cUCTEM
7 IlpuMeHeHNe U TEeHICHIIUY Pa3BUTHUSA 4 - - 6 10 I1K-2
PanroOTOHHBIX CUCTEM
Hroro 3a cemectp| 26 18 8 92 144
Uroro| 26 18 8 92 144

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3eiioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) IPUBEICHO B TadwmIe 5.2.
Ta6mumna 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUILIMHBI (B T.Y. IO JICKIIHSIM)

TpynoemkocTs
Hazpanus paznenos | Coxep:kaHue pasaenoB (T€M) IUCLUIUIMHEI (B (TeKIHOHHbIE dopMupyembie
JIEKLIMOHHbI
(TeM) AMCLUIITINHBI T.4. 110 JIEKLIUSM) KOMIIETEHIINH
3aHATHUSA), U
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8 cemectp

1 Beenenue [Ipenmet nuciumauHb U ee 3aaa4uu. CBA3b TIK-2
JTUCIUIUIMHBI ¢ APYTUMHU pa3zaenaMu GU3NKH U
(hOTOHHKH.
HcTopus pa3BuTHs paaroGOTOHUKH.
Hroro
2 BosioKOHHBIE [ImaHapHbI€ U MMOJTOCKOBBIE BOJIHOBOIBI. [IK-2
CBETOBOJIBI, BonokoHHBIE CBETOBOIBI JIJISl CUCTEM
TJIaHapHbBIC U ONTUYECKOM CBSI3U U paau0POTOHUKH.
MOJIOCKOBBIE [Tpodunm mokazarens mpeaIoMICHUS.
BOJIHOBO/IbI ['eomeTpryeckas ONTHKa MIIaHAPHBIX
BOJIHOBOJIOB ¥ BOJIOKOHHBIX CBETOBOJIOB.
DJIeKTpOMarHuTHasl TEOpUS IUIAHAPHBIX U
MOJIOCKOBBIX BOJIHOBOJIOB M BOJIOKOHHBIX
CBETOBOJIOB KPYTJIOT0 ceueHusi. Moib
MJIaHAPHBIX U TIOJIOCKOBBIX BOJHOBOJIOB U
BOJIOKOHHBIX CBETOBOJIOB.
Hroro
3 Pacnpoctpanenue |HaBenenHas anekTpuyeckasi HOJsSpU3aLIMsL. [IK-2
MOAYJUPOBAHHOTO JBoiiHoe paneeBckoe paccesHue. Paza
ONTHYECKOTO nepeaaBaeMoro pajuoyacTOTHOIO CUTHAaJa.
U3IIy4EeHUS B XpomaTudeckas TUCIepCusl.
BOJIOKOHHBIX BrinyxnenHoe paccessnue Manaensiirama —
CBETOBOJAX bpunniosna. BeiHyk1IeHHOE KOMOUHAIIMOHHOE
paccesinue. @azoBasi KpOCC-MOYJIALIMSL.
YeTbIpeXBOJIHOBOE CMELICHUE.
[Tonspuzanmonnbie YPPEKTHI.
Hroro
4 Jlazepsl qist [TomynpoBOAHMKOBBIE HHKEKITMOHHBIE [1K-2

paanoGOTOHHBIX
cUCTEM

reteposasepsl Ha ocHoBe GaAlAs u InGaAsP.
KoHCTpyKTHBHOE HCTIONHEHNE AUOTHBIX
nazepoB. J[BoitHas reTepocTpyKTypa.
[TonockoBsie nazepsl. JIazepsi ¢
pacnpe/ielieHHbIM Op3TrTOBCKUM OTPaXKEHHEM.
ToxoBast MOAYJISIMS U3TyUESHUS
MOJTyTPOBOIHUKOBBIX J1a3epoB. BBoj
U3Ty4eHUs TI0JIOCKOBOTO Jia3epa B
BOJIOKOHHBIA CBETOBOJ. AKTUBUPYIOIIIHE
MPUMECH I BOJIOKOHHBIX JIa3€pPOB.
DOTONHTyIIUPOBAaHHBIE OPATTOBCKUE PELIETKU
MOKa3aTelsl MPEJIOMIICHHS B CBETOBOJIAX.
CxeMbl HaKauyKH aKTUBHBIX CBETOBOJIOB.
Oco0eHHOCTH BOJIOKOHHBIX CBETOBOJIOB KaK
YCUJIUTEIILHOM CPEJIbI.

Hroro
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5 DNEeKTPOONTHYECKHE
MOAYJIATOPBI AJIA
panno(OTOHHBIX
CHCTEM

TeH30pHOE OnUCaHKE FNEKTPOONITUYECKOTO
a¢dekra. JIMHSHHBIHN 3JICKTPOONITHYSCKUN

s dekr. Kyonueckue
HELEHTPOCUMMETPUYHbBIE KPUCTAIIIBI.
Kpucramnsl cummerpun 4mm, 3m, mm?2.
PacripocTpaneHnue CBETOBBIX BOJIH B CPEIE NPU
OJHOPOJHOM BHEIIHEM M0J1€. Pa30BBINI
AIIEKTPOONTUYECKUI MOYJISATOP MONEPEUHOTO
TUNA. AMIUTUTYIHBIA JIEKTPOONITUYECKUI
Monynarop. BonHoBoanbie Ga3oBbie
MoynsTopsl. UHTepdhepomeTpudeckas
MOAYJISIIUS UHTEHCUBHOCTH B MHTETPAJIbHO-
ONTHUYECKUX ycTporcTBax. [lonspuzanmonssie
npeoOpa3oBaHMsl B YCTPOMCTBAX HHTETPATBHOM
ontuku. ONTHYECKUE CTIEKTPAIbHBIC (PHIIBTPHL.
[Tonsipu3alilnOHHO-HE3aBUCUMBIE MOAYJISITOPBI
U nepekitoyaresid. BolHOBOIHbBIE
AIIEKTPOOIITUYECKHUE J1e(DIEKTOPHI,
NEPEKIIIOYaTENH U MOYJIATOPbI OPATTOBCKOTO
TUIIA HAa IEPUOUYECKH MOISIPU30BAHHBIX
JIOMEHHBIX CTPYKTYypax.

[K-2

Htoro

6 ®OTONETEKTOPHI IS
paanoOTOHHBIX
CHCTEM

[TapameTpsl U XapaKTEPUCTUKU TPUEMHUKOB
ONTUYECKOTO U3NydyeHus. BHyTpeHHuit
dbotord ekt B OMHOPOAHBIX
MOJIYNIPOBOIHUKAX. DOTOIMOAHBIE TPUEMHUKHI
p-n-tuna. POTOAUOIHBINA PEKUM.
dotoranbBaHuueCcKu pexxum. GoroauoaHeie
MpUEMHHUKH p-i-ntuna. LllyMel B onTHUeCcKUX
MPUEMHHKAX: JPOOOBOI, TEIIIOBOH, PIUKKEP-
ryM. OTHOIICHHE CUTHAI/TITYM.

O dexkTrBHOCTH IPE0OPa30BaHUSI CBETOBON
MoIHOCTH B (hoTonmerexkrope. CoBpeMEeHHOE
COCTOSTHUE (POTOIETEKTOPOB BHICOKOM
MOIIIHOCTH.

[1K-2

HUroro

7 Illpumenenue u
TEHJCHIIMH Pa3BUTHUS
paanoGOTOHHBIX
CUCTEM

JluHuM nepenayu TUIA «TOYKA — TOUKAY.
AHaNOroBbie BOJIOKOHHO-ONITHYECKHE TUHUI
3anepxxku. [llupokononocHoe opmMupoBanue
KaHaJoB. MI3MepeHre MrHOBEHHON YaCTOTHI.
[Tonmxatoiee npeoOpazoBaHUE YACTOTHI.
Juarpammoo6pazoBaHre B aKTUBHBIX
(ha3upoBaHHBIX aHTCHHBIX pemeTkax (ADAP).
®OTOHHBIE METOBI T€HEpAINH
paauocuraaioB. OTOHNKA MIJLTUMETPOBOTO
nuana3oHa. HTerpanbHas MUKPOBOJHOBAs
(dboToHHMKA.

I1K-2

Hroro

Hroro 3a cemectp

26

Htoro

26
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5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HaunMmeHnoBaHue npakTHYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)

HazBanus pasnesnoB (Tem) HaunmeHnoBanue nmpakTH4ecKux T dopmupyembie
JUCITATITUHBI 3aHATUHN (CEMUHAPOB) PYAOEMEKOCTD, | KOMIICTCHITUH
8 cemectp
2 BoJIOKOHHBIE CBETOBO/bI, PacnpocTpanenue cBETOBBIX 5 [IK-2
IUIAaHApHBIE U TIOJIOCKOBbIE BOJIH B CBETOBOJIax
BOJIHOBOJBI HUroro 5
4 Jlazeps! 1uid paguo)OTOHHBIX | DHEPreTHYeCKHe U BpeMEHHbIE 7 I1K-2
CUCTEM XapaKTePUCTHKH JIa3epOB
Hroro 7
5 DAeKTpoonTUYECKUE XapakTepUCTUKU 6 [1K-2
MOJYJISITOPBI JJIst ANEKTPOONITUYECKUX
paano(OTOHHBIX CUCTEM MOJYJISITOPOB JUISI
PamuopOTOHHBIX CUCTEM
Uroro 6
Hroro 3a cemectp 18
Hroro 18
5.4. J1aGopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tabnuie 5.4.
Ta6mmma 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
Hazpanus pa3nenos (tem) HaumenoBanue 1abopaTopHbIX dopmupyembie
JTUCITUATITAHBI pabot Tpynoemxocts, KOMITETCHITIHT
8 cemecTp
3 PacnipocTpanenue OTtpaxkeHre CBETOBBIX ITyUYKOB 4 I1K-2
MOJ1yJINPOBAHHOI'O ONITUYECKOTO |OT MJIOCKOM IPaHHULIbI pa3/erna
U3ITyYeHUs B BOJIOKOHHBIX «BO3/YX — IUAJIEKTPUUECKAs
CBETOBOJAX cpena»
HUtoro 4
5 DAEKTpOONTUYECKUE DnekTpoonTuyecKass MOy 4 T1K-2
MOJYJSITOPBI AJIst Ja3epPHOT0 U3NyUYeHUs
paanoOTOHHBIX CUCTEM HUtoro 4
Hroro 3a cemectp 8
Hroro 8

5.5. KypcoBoii npoekT / KypcoBasi paéora
He npenycMoTpeHo yueOHBIM IIIaHOM
5.6. CamocTosiTesqIbHas1 paboTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpyEMble KOMIIETEHIIMH MPECTaBICHBI B
Tadsmie 5.6.
Tabauna 5.6. — Bunbl camocToaTenbHONU paboThl, TPYI0EMKOCTh U (hOpMHUpYEMble KOMIIETEHLIUN

Bunbr
Ha3zBanus pasgenon . TpynoemkocTs, | DopmMupyemblie
CaMOCTOATEIbHOMN DopMbI KOHTPOJIS
(TeM) DUCUUTUIMHBI q KOMIIETEHITUU
paboThI
8 cemecTp
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1 BBenenue IloaroroBka x 6 I1IK-2 TectupoBanue
TECTUPOBAHUIO
Hroro 6
2 BoJIOKOHHBIE [Tonroroska k 6 [IK-2 TectupoBanue
CBETOBO/IbI, TUTAHAPHBIC | TECTUPOBAHUIO
1 MOJIOCKOBBIC Hanucanne otuera no 6 [IK-2 Otyet no
BOJIHOBOZbI MNPaKTUICCKOMY MIPaKTHYCCKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemunapy)
Hroro 12
3 PacmipocTpanenue IToaroroska k 8 I1K-2 TectupoBanue
MOJIyJIUPOBAHHOTO TECTUPOBAHUIO
ONTHYCCKOTO [ToaroroBka k 6 [K-2 Jlaboparoprast
M3JTydeHus B nmaboparopHoi pabore, pabora
BOJIOKOHHBIX HaIlMCaHue OTYETa
CBETOBOMAX Hanucanue oTdeTa 1o 6 I[K-2 Otuer o
nabopaTopHo paboTe nabopaTopHOU
pabore
Hroro 20
4 Jlazepsl i [Toaroroska k 6 [1K-2 TectupoBanue
panrodOTOHHBIX TECTUPOBAHUIO
cucTeM Hanucanne otyera no 6 [IK-2 Otuet no
MIPAKTUYECKOMY MPAKTHYECKOMY
3aHATHIO (CEMUHApY) 3aHATHIO
(cemuHapy)
Hroro 12
5 DnexrpoonTtuueckue |[lonroroska k 8 [1K-2 TectupoBanue
MOAYJISITOPBI JJIs TECTUPOBAHUIO
paarnoQOTOHHBIX Hamnucanue otyera no 6 [IK-2 Otuet no
CUCTEM MIPAKTUYECKOMY NPaKTUYECKOMY
3aHATHIO (CEMUHApY) 3aHATHIO
(cemuHapy)
IToaroroska k 8 I1K-2 JlaGopaTopHas
nabopaTopHoii padore, pabota
HamucaHue oT4eTa
Hanucanue otyera o 8 [1K-2 Otuer o
nabopaTtopHo# pabore nabopaTopHOU
pabote
Hroro 30
6 ®oronerexropsl Ans  |[loaroroska k 6 I1K-2 TectupoBanue
paanoOTOHHBIX TECTUPOBAHUIO
CHCTEM Utoro 6
7 llpumenenue u [ToaroroBka k 6 [1K-2 TectupoBanue
TEHJCHIIUU Pa3BUTUSL | TECTUPOBAHUIO
pagnoGpOTOHHBIX
cHCTeM Hroro 6
Hroro 3a cemectp 92
[ToaroroBka u cnaya 36 OK3aMeH

OK3aMCHa
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Uroro| 128

5.7. CooTBeTcTBME KOMNETEHIIUI, )OPMUPYEMBIX IPH U3YyYeHUHU JUCIUNINHBI,
M BUI0B 3aHATHH

CooTBeTcTBHE KOMIETEHINH, GOPMUPYEMBIX MPU U3YUECHUU NUCHUIUIUHBI, U BUIOB 3aHSATUH
MpeACTaBICHO B TabuIe S5.7.

Tabnuua 5.7 — CooTBeTCTBUE KOMIETEHIHH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB
3aHATHI

Bunbt yueOHOI e TeNbHOCTH

dopmupyemble

Jlek. [Tpak. JIab. Cam. DopMBI KOHTPOJIS
KOMIICTEHIIH
3aH. 3aH. pao. pao.
I1K-2 + + + + JlaGopatopHnas pabora, OT4eT no

nabopaTopHoii pabote, OTueT o
IPAaKTUYECKOMY 3aHATHUIO (CEMUHApY),
TectupoBanue, Jk3aMeH

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4arouXCs
6.1. basuibHbIe OneHKH 1J1s1 popM KOHTPOJIA

BambHbie oneHKH 17151 POPM KOHTPOJIS MpeCcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. . MaxkcumanbHbII
MaxkcumanbHbIA MaxkcumanbHbII
6asu1 3a mepuos Bcero 3a
@DopMBI KOHTPOJIA 6amt Ha 1-yto KT ¢ | 6amt 3a nepuon
mexnay 2KT u na CEMECTP
Hayana cemectpa | mMexay 1KT u 2KT
KOHEI[ ceMecTpa
8 cemectp
Jlaboparopnas pabota 0 0 10 10
TectupoBaHnue 5 5 5 15
Otuet no mabopaTopHOM 0 0 15 15
pabote
OTuer Mo NpakTUYECKOMY 10 10 10 30
3aHATHIO (CEMUHAPY)
OK3aMeH 30
Htoro makcumyM 3a 15 15 40 100
nepuos
Hapacratomum ntorom 15 30 70 100

6.2. [lepecuer 0a/1J10B B OlIEHKH 32 TeKYIIMA KOHTPOJIb

[Tepecuet 6amIoOB B OLIEHKH 32 TEKYIIUI KOHTPOIb MPECTaBICH B Tabnuie 6.2.
Ta6muma 6.2 — Ilepecder OaIOB B OIIEHKH 32 TEKYIIMH KOHTPOJIb
Bamnibl Ha naTy TEKyIIero KOHTpOIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMMbl OaioB Ha naty TK
Ot 60% 1o 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK
< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

N |W ([

6.3. Ilepecuer cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[Tepecyer cymmbl OaJUIOB B TPAJAMLIIMOHHYIO U MEXIYHAPOIHYIO OIICHKY MPEJICTABJICH B Ta0JIHIE
6.3.
Tabmuua 6.3 — [lepecyer cyMMBbl 6aJUIOB B TPAIUIIMOHHYIO U MEKAYHAPOIHYIO OLICHKY
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Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTnM4HO) (3aUTEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75 -84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HeyJI0BJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOoBHas IMTEpaTypa

1. ITuxtua A.H. Ontudeckas ¥ KBaHTOBas dJIEKTpoHUKA. YueOHuk s BY3o0B.- M.: Bricmas
mkona, 2001. — 574 ¢ (manuuue B 6ubnuoreke TYCVYP - 147 5k3.).

2. BBenenue B onTHueckyto Gusuky: Yuednoe nocodbue / C. M. lllangapos, H. Y. Bypumos, A. C.
Akpectuna - 2023. 252 c¢. [DnexkTtpoHHBIH pecypc]: — Pexum pgocrtryna:
https://edu.tusur.ru/publications/11001.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. Aixnep, Opren. Jlazepsl. McnonHenue, ynpaBieHue, IPUMEHEHUE ;| HAYYHO-TIOMYJISIPHOE
m3nanme. - M. : Texnocdepa , 2012. - 496 c. (Hanmmuue B 6ubmmoreke TYCVYP - 15 3k3.).

2. BapnansH, B. A. ®uzndyeckue oCHOBBI ONITUKH : ydyeOHOe mocooue / B. A. Bapnausu. — 2-¢
u3n., nepepadb. — Cankt-IletepOypr : Jlanp, 2022. — 272 c. [DnekTpoHHBIN pecypc]: — Pexum
nocryma: https://e.lanbook.com/book/212894.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKHE MOCOOUs

1. Pagnodoronnka: Meroanueckue yKa3aHUs K MPAKTUYSCKUM 3aHATHSM M TI0 CAMOCTOSITEIIbHON
pabore / C. M. Illangapos, H. U. Bypumos - 2018. 34 c. [DnekTpoHHbIH pecypc]: — Pexum moctyma:
https://edu.tusur.ru/publications/8438.

2. OTpakeHHE CBETOBBIX IMYYKOB OT IJIOCKOW TPAaHMIIBI pa3ieia «BO3AYX — TUAJIEKTpUUECKas
cpena»: Meroaudeckue ykazaHus K J1ad0OpaTOpHOW padoTe I CTYJCHTOB HANPABICHUN MOATOTOBKH
«DoToHMKA ¥ ONTOMHPOPMATHKA» U «DJIEKTPOHHKA M HaHOAIeKkTpoHukay / C. M. Illannapos, H. U.
Bypumor - 2013. 19 c¢. [DnexTpoHHBNH pecypc]: — Pexum pgocrtymna:
https://edu.tusur.ru/publications/3494.

3. DIeKTpOONTHYECKAsT MOAYJSLHS JIa3€pHOTO HM3IydeHUs:: MeTonmvyecKkue yKa3aHus K
nabopatopHoii padore / H. U. Bypumos, C. M. [llangapos - 2012. 15 c. [DnexkTpoHHBINA pecypc]: —
Pexxum noctyma: https://edu.tusur.ru/publications/1065.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOUS AJI5 JIMIX
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKIEe MaTepUabl sl CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuXxcst
U3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M1 HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aJIaAlITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Joist i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1st U1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,
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— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe IPpo(deccuoHATIbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipy M3yueHHH AMCUUIUIMHBI PEKOMEHAYETCS 00pamarbcs K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KOoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe obecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrpaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYJIbTAIIH,
TEKYIIEro KOHTPOJISL U MPOMEXYTOUHON aTTeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAIOYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUNBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuajibHO-TeXHHYECKOe H POrPaMMHoe odecredeHue A NPAKTHYEeCKUX 3aHATHI

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

Onucanue nMeroerocss 000pya0BaHus:

- JJaGoparopusie cTeH b1 (6 1IT.);

- UsmepurenbHble TpUOOpHI;

- Jlocka MarHUTHO-MapKepHasi;

- OnTuueckas ckaMbst OCK-4;

- [Tomemenue 11 XxpaHeHus: yueOHOro o0opy10BaHus;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo nmpenogaBaTels.

8.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHOe o0ecneyeHue 1Jisl JIa0opaTOPHBIX padoT

VYyeOHas naGopaTopusi: yueOHas ayAUTOPHS IJi1 IPOBEICHHS 3aHIATUN J1aOOPaTOPHOIrO THUIIA;
634034, Tomckast obnacts, r. Tomck, Bepmnnuna ynuna, 1. 74, 111 ayga.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- YueOunslii creny "Ontuka" - 2 mr.;

- I'enepaTop AKUII-3409/3 - 2 mT.;

- Ucrounuk nutanus "Mapc";

- 'enepatop I'5-54;

- I'eneparop dynkimonansusiii AKTAKOM AHP-3121;

- Mynetumerp: DT 0205A, S-Line DT-830B;

- Ocuumnorpad: Tektronix TBS2000, Rigol;

- Mynstumerp Mastech MY 68;

- JJaboparopubie cTeH sl "OnekTpoontuyeckuit apdext" - 2 mrt., "da3oBblil moprpet” - 2 mWT.;

- JJaboparopusiit crenn "[lonynpoBoaHuKOBbIE (OTONPUEMHUKH'";

- JJaboparopusiit crenn "[lonynpoBoHUKOBBIH J1azep";

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

8.4. MarepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue sl CaMOCTOSITeIbHON padoThl

st caMocTosATENbHONU pabOThl UCIOJIB3YIOTCS YyueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KJIACCHI),
PacCIIOJIOKEHHBIE TI0 apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 101 ayz.;

- 634045, Tomckas obmnacts, . Tomck, yi. Kpacnoapmeiickas, 1. 146, 107 ayn.;
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- 634034, Tomckast o6macts, r. Tomck, Bepmuauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 130 aya.

Onucanue uMeroerocss 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneyuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

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

OcBoeHue AMCHUIUIMHBI JINIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAHUEM CPEJCTB 0OYUEHUS OOILEro U CHeMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaIu B JOCTYIHBIX (opMax, MOOMIBHOM CHCTEMbI 00yUYeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3allMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xanue OLIEHOYHBIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepuasbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOUHBIE MaTEPHAIIBI

HagBaiﬁi}i’;ﬁiiii (Tem) q;giﬁ:fggr;;e ®opmbl koHTpOJst | OnieHounbie MaTepuansl (OM)
1 Beenenue [1K-2 TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 BOJIOKOHHBIE CBETOBO/IBI, [1K-2 TectupoBanue [IpumMepHbIii TEpeUeHb
IJIaHapHBIE U MTOJIOCKOBBIE TECTOBBIX 3aJaHUI
BOJIHOBOJbI DK3aMeH [Iepeuens 3K3aMEHALMOHHBIX
BOIIPOCOB
Oruer o TeMbl NpakKTUYECKUX 3aHATHN
MPAKTHYECKOMY
3aHITHIO
(cemuHapy)
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3 PacnipocTpanenue [K-2 JlaboparopHas Temb! m1abopaTopHBIX padoT
MOAYJIUPOBAHHOTO ONTUYECKOTO pabota
U3JIy9€HUS B BOJJOKOHHBIX TectupoBanue [IpuMepHBIii TIEpedeHb
CBCTOBOJAX TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOIIPOCOB
Ortuer no Tewmbl 1abopaTopHBIX PabOT
nabopaTopHOi
pabote
4 JIazeps! quist paguodoTonnsix  |[TK-2 TectupoBanue [IpuMepHBIii TEpeUeHb
cucTeM TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
Oruer o TeMbl MPaKTUYECKUX 3aHATHN
MIPAKTUYECKOMY
3aHSTHUIO
(cemuHapy)
5 DNeKTpOONTUYECKHE [IK-2 Jlaboparopnas Tembl 1abopaTopHBIX paboT
MOAYJISATOPBI AJIs pabota
paauo(OTOHHBIX CHCTEM TectupoBanue [IpumepHsIil nEpeYEHb
TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOITPOCOB
Ortuer no Tewmbl 1a00opaTopHBIX PabOT
nabopaTopHOH
pabore
Otuer 1o TeMBbl IPaKTUYECKUX 3aHATHN
MPaKTUYECKOMY
3aHSTHUIO
(cemuHapy)
6 ®oTOaETEKTOPBI IS [1K-2 TectupoBanue [IpumMepHbIi IEpedeHb
paanoOTOHHBIX CUCTEM TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOITPOCOB
7 IlpuMeHEeHUE U TEHICHIIUU [1K-2 TectupoBanue [IpumepHsIil nEpeyeHb
pa3BuTHS PaaHO()OTOHHBIX TECTOBBIX 3aIaHUI
CHUCTeEM DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOITPOCOB

[Ixana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JUCHUIUIMHE TpUBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOYy4ECHHS IO

JMCIHTLINHE
®dopmynupoBka TpeboBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYECHUS
3HATh | YMETh | BJIQJICTh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

OrneHka

®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HN3Y4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIpaHUYCHUA, UCTOPUIO U
MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. IIpu mosHOM BHYTPEHHEM OTPAKEHUU:
a) OTpaXKCHHasl BOJIHA B ONTHYECKU OoJiee INIOTHON cpesie OTCYTCTBYET;
0) oTpaskeHHasl BOJIHA B ONITUYECKH MEHEE IUIOTHOI cpelie OTCYTCTBYET;
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B) IpeJOMJICHHAs BOJIHA B ONTHYECKH OoJiee TNIOTHON Cpelie OTCYTCTBYET;
T') IPEJIOMJICHHAS BOJIHA B ONITUYECKU MEHEE IIIOTHOM Cpefie OTCYTCTBYET.
2. B nnanapHOM BOJIHOBO/IE MIOKa3aTelb MPETOMIICHUS! BOJIHOBOIHOTO CIIOSI:
a) JIOJKEH MPEBBIIIATh OKA3aTEeNN MPETOMIICHHUS OITIOKKH U TIOKPOBHOM Cpeibl;
0) momxeH ObITh PaBHBIM IMOKAa3aTEII0 MPEJOMIICHUS MOJJI0KKH M MPEBbIIIATh MOKa3aTelb
MIPETOMJICHUSI TOKPOBHOM CpeJIbl;
B) JOJIKEH OBITh paBHBIM IMOKa3aTeN0 MPEJOMIECHUS MOKPOBHOW Cpelbl U MpPEBHIINIATH
MOKa3aTeNb MPEJTOMIICHUS MOJI0KKH;
') HE IOJKEH MPEBBIIIATh MOKA3aTeNu MPEeTOMIICHUS KaK JJIsl TIOJI0KKH, TaK U JIJIsl TOKPOBHOM
Cpellbl.
3. B BOJIOKOHHOM CBETOBO/E MOKA3aTeb MPEIOMIICHHS CEPALICBUHBDIL:
a) T0JHKEeH OBITh PaBEH MOKA3aTeN0 MPEJIOMIICHHSI BHYTPEHHEH 000JI0UKH;
0) moJDKEH OBITh MEHBIIIE MTOKA3aTeNsl MPETIOMIICHHS BHYTPEHHEH 000JI0UKH;
B) JIOJKEH OBITH OOJIBIIIE TTOKA3aTelIs MPEIOMIICHUS BHYTPEHHEH 000I0UKH;
T') IOJDKEH OBITh MEHBIIIE TIOKA3aTeNsl MIPEJIOMIICHHUS BHEIITHEH 000I0UKH.
4. B rpaaileHTHOM BOJIOKOHHOM CBETOBOJIE [MOKA3aTeN b MPEIOMIICHHUS:
a) HE U3MEHsEeTCs B IpeJeax CepAlEBUHbI, pe3KO YMEHbIIAsICh HAa FPaHUIle C BHYTPEHHEH
000JI0YKOH;
0) IUIaBHO YMEHBIIAETCS OT LIEHTPa CepALEBUHBI K KpasiM;
T) IJIaBHO YBEJIMYMBAETCS OT LEHTPA CEPJLEBUHBI K KPasiM;
) TJITAaBHO U3MEHSIETCS BJIOJIb OCH CBETOBO/IA.
5. OcHoBHAas MOJa BOJIOKOHHOro cBeToBoga HE11:
a) XapakTepu3yeTcsl HyJIEBbIM 3HAUEHUEM HANPSKEHHOCTU BJIEKTPUUYECKOTO MOJIS B LIEHTPE
CEepJILIEBUHBI;
0) MakcHMaJbHBIM 3HaYCHHEM HAIPSHKEHHOCTH 3JIEKTPUUYECKOTO MOJIS B LIEHTPE CEPALICBUHBL;
B) IOCTOSIHHBIM 3HaYEHHEM HaIPSHKEHHOCTH 3JIEKTPUYECKOTO MO B CEPALICBUHE;
I') IOCTOSIHHBIM 3HAYE€HHWEM HaNps>KEHHOCTH MarHUTHOTO MOJIS B CEpALICBUHE.
6. B uununapuyeckoM BOJOKOHHOM CBETOBOJIE HE UMEIOT OTCEUKH:
a) moxbl TMO1 u TEOI;
6) moaet HE21 u EH21;
B) moma HE11;
r) moma EHI1.
7. BomHOBOJHAas nucCIiepcHsl B BOJOKOHHBIX CBETOBOJAX 3aKIIOYAETCS:
a) B 3aBUCUMOCTH MarHUTHOM MPOHUIIAEMOCTH CEPALIEBUHBI OT JAJUHBI BOJIHbI U3ITy4YCHHUS,;
0) B 3aBUCHUMOCTH MOKAa3aTesl IPEeJIOMIICHUS CEPIIEBUHBI OT JUTMHBI BOJHBI U3ITyUEHUS;
B) B 3aBUCHUMOCTH IOKa3aTelsl MPEeJOMJICHUS BHYTPEHHEHl 000J0YKM OT MJIMHBI BOJIHBI
U3ITyYEHUS;
T') B 3aBUCUMOCTH TIOCTOSTHHON PaclpoCTpaHeHHsI MOAbI OT JJIMHBI BOJIHBI U3TyUYEHUS.
8. B akTuBHpyIOUIMX NMpUMECSIX BOJIOKOHHBIX CBETOBOAOB JIJISl MOJyUYECHUS JIa3€pHOU reHepaluu
HCIOJIB3YIOTCS:
a) AJIIEKTPOHHBIE MEPEXOIbl MEX/y YPOBHSIMH HE3alOJHEHHON BHYTpeHHEH f-0007104UKH HOHOB
PEIKO3EMEINIbHBIX 3JIEMEHTOB; 0) KosieOaTeIbHO-BpaIIaTeIbHbBIE TIEPEXOIbL;
B) TOJIBKO O€3BI3ITy4YaTeIbHBIC TTEPEXO/IbI;
T') TOJIbKO CIOHT@HHBIE [TEPEXO/IbI.
9. Jlnsa co3paHusi COCTOSTHUS MHBEPCHUU HACEIICHHOCTEH B aKTHBHOM 00JIaCTH BOJIOKOHHOTO Jlazepa
UCIOJIB3YIOTCS:
a) CTOJIKHOBEHHS 1-ro pona;
0) HaKa4Ka AJICKTPOHHBIM ITyYKOM;
B) ONTHYECKAsl HAKayKa;
T') 3JEKTPOHHO-ABIPOYHAS PEKOMOMHALIMS B MpeiesiaX yY3KO30HHOM 00JIaCTH reTepOCTPYKTYPHI.
10. Bbparrosckue 3epkaia B BOJOKOHHBIX CBETOBOJIAX PEATTU3YIOTCA:
a) 3a CUET OTPAKEHUS OT ATOMHBIX IJIOCKOCTEN KPUCTAILIOB;
0) 3a cUeT CKOJIOB TOPIIOB BOJIOKOH, OPTOTOHAJILHBIX UX OCH;
B) 3a CUET NEPUOANYECKUX BO3MYILEHUI MATHUTHOW MPOHUIIAEMOCTH BOJIOKHA;
r) 3a cueT GOTOMHAYIHPOBAHHBIX PELIETOK IMOKa3aTejds NPEJOMJICHUS B BOJIOKOHHOM
CBETOBO/IE.
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9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

Onummre JOCTOMHCTBA BOJOKOHHO-ONTHYECKUX CHCTEM JIa3€pPHOM TPaBUPOBKH.
. OnuumTe T0CTOMHCTBA BOJIOKOHHO-ONTHYECKUX CUCTEM JIa3epHO MUKPOOOpaboTKu. OnuiuTe
JIOCTOMHCTBA BOJIOKOHHO-ONITHYECKMX CHCTEM JIA3EPHON MUKPOTIAKH 1 MUKPOCBAPKH.

3. Kakue 0cOOCHHOCTH KOHCTPYKIIMU BOJIOKOHHBIX JIa3e€pOB 00€CIEYUBAIOT OOJIBIIIOE 3HAUCHUE
JUTMHBI KOTEPEHTHOCTH UX M3ITyUeHHUsI?

4. Kakoli BHJI KOTEpEHTHOCTH HUTrpaeT Haubojee BaXHYI pOJIb B Ja3epHBIX
UHTEPPEPOMETPHUYCCKUX CHCTEMAxX?

5. Tlo kKakuM MPUYMHAM CBOMCTBO BPEMEHHON KOTEPEHTHOCTH JIA3€PHOTO U3ITyUCHHSI OYC€Hb BAXKHO
11 Toorpadun?

6. OnumuTe TPUHUHUN OEeHCTBUS BOJOKOHHBIX JIa3€pOB, OCHOBAHHBIX Ha BBIHYXJICHHOM

KOMOWHAIIMOHHOM PACCESIHUU.

N —

9.1.3. TeMbI NPaKTHYECKUX 3AHATHH

PacnipocTpaneHnne CBETOBBIX BOJIH B CBETOBOJIAX
. DHepreTUYecKrue U BPEMEHHbIE XapaKTEPUCTUKHU J1a3€POB
. XapaKTEepPUCTUKHU IEKTPOONTHUECKUX MOYISTOPOB ISl pAAHO(POTOHHBIX CHCTEM

W —

9.1.4. Tembl 1a00paTOPHBIX padoOT

1. OTpa)I(eHI/IC CBCTOBBIX ITYYKOB OT MIOCKOM rpaHunbl pasjciia «BO3AYX — AUIJICKTPHUUYCCKAA
cpeaa»
2. SHeKTpOOHTI/I‘leCKaH MOAYJISIOHUA JIa3€PHOTO U3JITYUCHUA

9.2. MeToanueckne peKOMEeHIa N

VY4eOHbIil MaTepuan u3naraercs B (Gopme, mpeamnoiaramiieii caMoCTOATEIbHOE MBIILICHHE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHAs paboTa CTyAEHTOB UIPAET PEIIAIOILYIO POJIb
B XO/I€ BCETr0 Y4eOHOro mporecca.

Hauatp uzydeHue AuCHMIUTMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMmoi, CIuCKOM
y4e0HO-METOUYECKOTO U IporpaMMHOro obecnedeHusi. CamocTosiTenbHas padoTa CTyJ€HTa BKIOYAeT
paboTy ¢ yueOHBIMM MaTepuajiaMH, BbIIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEAYyCMOTPEHHBIX
y4€OHBIM IIJIaHOM.

B npouecce nzydeHus: IUCUUILIMHBI JUIsl Ty4YIIEr0 OCBOECHUS MaTepHaia He0OX0IUMO PEryJIipHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEpaType M MCTOYHUKAM, YKa3aHHbIM B y4eOHBIX MaTepuanax;
M0JIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
AJIEKTPOHHO-OMOIMOTEYHON CHCTEMBI, & TAKXKe OOIIEAOCTYITHBIMUA HHTEPHET-TIOPTAIAMH, COJCPKAIUMHI
HAay4YHO-TIONYJSPHbIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIECHHbIE PAa3JIUYHBIM aCHEKTaM
y4eOHOW AMCLMILIIUHBI.

[Ipu caMoCTOATEILHOM U3YYEHUU TEM CIEAYHTE pEKOMEHIAIMSIM:

— YTEHHE HUJHM NPOCMOTP MaTepuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYAIbHOTO TOHUMAaHUS U OCBOEHMS MaTepuaja, BbIJENsiss OCHOBHbIE UJE€H; HA OCHOBAHUHU
M3yUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKH;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UJIM MAJIO3HAKOMbBIE TEPMMHBI, CJIEYET BBISICHUTh UX
3HAYEHUE /ISl IOHUMaHUS JajbHEHIIero MaTepuaa;

— OCMBIC/IMBAalTE MPOYUTAHHOE U N3YUEHHOE, OTBEYANTE HA MPEJI0KEHHbBIE BOIIPOCHI.

CryneHThsl MOTYT MOJy4aTh WHAUMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEKOMMYHUKALUH.

[To gucuuniIMHEe MOTYT MPOBOAMTHLCS OMOJHHUTEIbHBIC 3aHATHSA, B T.4. B (hopme BeOMHAPOB.
Pacnicanue BeOMHAPOB W 3amUCH BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3IeKTPOHHOM
YKypHaJIE M0 TUCUUIUINHE.

9.3. TpeGoBaHUs K OLIEHOYHBIM MaTepHUAJIaM JJIsl JIUL ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbSI M MHBAJTH/I0B

I[J'IFI JUI € OrpaHUYCHHBIMU BO3MOXKHOCTAMH 3O0POBbSA W HHBAJIHUAOB HNPECAYCMOTPCHBI
JAOMOJHUTECIIBHBIC OLCHOYHBIC MAaTCpHaJibl, ICPCUYCHb KOTOPBIX YKa3aH B Ta6.]'II/II_Ie 94,
Ta6Jmua 9.4 — HOHOHHI/ITGHBHHG MaTcpuajglbl OOCHUBAHUA OJIA JIUL C OI'pPaHHYCHHBIMHU
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BO3MOXXHOCTAMHU 300POBbsI M MHBAJIKWIOB

Kareropuu o0y4aromuxcs

Buasl 1ooIHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUSAMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
0o01IeMe IUIINHCKUM
MOKa3aHHsIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecCTBEHHO MPOBEPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

9.4. MeToauuecKkue PEKOMEHIAUHA MO OCHOYHBIM MaTepuajdamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JiMug € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOoCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B MieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeJoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M1 MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. sl Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaoCcTaBiIeHHsI OTBETOB Ha 3a/IaHUsl, a UMEHHO:

— INMCBbMCHHO Ha 6yMare;

— Ha0Op OTBETOB HA KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCTIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
30POBbS U MHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEeHUsIMU 3PeHHUs:

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpUdTOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUTaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 300POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIIOB.
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