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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 77 ot « 11 » 1 2017 1

Jlucer corsracoBanui

Pabouass mporpamma cocTtaBieHa C ydeToM TpeOoBanmii DenepalbHOTO TOCYJApPCTBEHHOTO
oOpasoBarenbHOr0 cranaapTa Beiciero oopazosanus (OI'OC BO) nanpasnenus 12.03.03 «PoroHuka
u__ontouHdopmarukay (YpOBEHb 0OakaliaBpuara),

oOpasoBanus u Hayku Poccuiickoit @eneparuu ot 03 centsops 2015 r. Ne 958, paccmorpeHa u

YTBEPKICHHOIO0 IpuKa3oM MuHucTepcTBa

yIBep)KJIeHa Ha 3aceqaHuu Kadeapsl (QHU3MUECKOW SJACKTPOHUKH OT «11y» 01 2017 r.,

npotokoa Ne 77 .

Pa3paborunk:
[Tpodeccop kadenpsr I

3aBenyrommii kadeapoi
[Tpodeccop kadeapor DO

Pabouass mporpamma cornacoBaHa ¢ (akylabTeToM, MNpoGMIMPYIOMed | BbIMYCKaollen

kadenapamu HalpaBJICHUS MTOJATOTOBKH.

Hexan DdOT

3aB. npodumpyromei
kadenpoit oIl

3aB. BbIyCKarOLIEH
kadenpoit oIl

JKCNepThI:
[Ipencenarens METOAMYECKOU
komuccuu paxkynprera ®IOT

Okcnept kadenpsr 1
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1. EJIA 1 3AJJAYHN JTUCIHUITJIMHBI

Lenp qucuuIuiMHel — npuoOpeTeHne 3HaHUKH M HaBBIKOB, HEOOXOIUMBIX Ul MPOSKTUPOBAHMS,
HCCIIEIOBaHMSI U HKCILTyaTallud CUCTEM M YCTPOHCTB (POTOHUKH.

3amava AUCHUIUIMHBI — W3YYEHUE NMPUHLIUIOB (PYHKIIMOHUPOBAHMS, XapaKTEPUCTUK U HOMEH-
KJIaTypbl OCHOBHBIX Y3JIOB M 3JIEMEHTOB COBPEMEHHOM ONTHYECKOM M ONTHUKO—3JIEKTPOHHOH ammapa-
TYpPBI, HCIIOJIb3YEMOM B CHCTEMaX (POTOHUKH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Mecro nuctuminssl B ctpykrype OOIL: nucuummza otHocuTcs K 6a30Boii yactu (b1.5.16) 06-
pa3oBaTeIbHON MPOrpaMMbI OATOTOBKH OaKanaBpoB 1o npoduiaro «POoTOHWKA HETMHEHHBIX, BOJIHO-
BOJIHBIX M MIEPUOANYECKUX CTPYKTyp» Hampasienus 12.03.03 «Doronuka u onTonHPOpMaTUKAY.

W3yyeHne naHHOM MUCHMIUIMHBI Oa3upyeTcs HA 3HAHWM CIEAYIOUIMX AWUCIUIUIMH: (HU3HKA, OII-
TH4ecKas (hU3MKa, ONTUYECKOE MaTepHajoBElCHHE, BBeACHHE B (POTOHMKY U ONTOMH()OPMATHKY,
ypaBHEHUS onTo(PU3NKH, (Pr3KKa KOHAEHCHPOBAHHOTO COCTOSHHS.

OCHOBHBIE TIOJOKEHHUS AUCIUIUIMHBI JOJDKHBI OBITh MCIOJIB30BAHBI B JAIBHEHIIIEM MPH H3yde-
HUH CIEYIOIUX JUCUUIUIHH: (PU3NYECKIEe OCHOBBI KBAHTOBOM M ONTHYECKOW AJICKTPOHUKH, IPHOOPEI
KBAaHTOBOH JJIEKTPOHHUKH U (HOTOHHKH, (Ppr3nKa (POTOHHBIX KPUCTAIUIOB, TOJIOTpadhuIecKre METOIBI B
¢doronuke u ontonHpopmaruke, GoropedpakTHBHAS HEIUHEHHAS ONTUKA M JMHAMHYECKas TOJIOrpa-

bus.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUITVIMHbI

3.1. I3yyenune TUCHMIIMHBI HANPaBJeHO HAa (opMHpoBaHUEe y 0AKAJABPOB CJIeIYIOIIMX
npogpeccuonanvuvix (1K) komnereHumii:

- CLIOCOOHOCTBIO K aHaIM3Y IOCTaBJICHHOM 3a/1ayl UCCIIEJOBaHUM B 00J1aCTH (POTOHUKH U ONTO-
unpopmaruku (IK-1);

- CIIOCOOHOCTHIO K MPOBEACHUIO U3MEPEHUH U UCCIICOBAHMS Pa3IMYHBIX OOBEKTOB IO 3aJaHHON
meronauke (ITK-3);

- CIIOCOOHOCTBIO K aHAJIM3Y, pacyeTy, IPOSKTHPOBAHUIO U KOHCTPYHPOBAHUIO B COOTBETCTBUU C
TEXHUYECKUM 3a/laHUeM THUIIOBBIX CHCTEM, IPUOOPOB, JeTanei 1 y3JI0B Ha CXEMOTEXHUUYECKOM U 3JIe-
mMeHTHOM ypoBHsx (ITK-5).

3.2. B pe3ysibTaTe H3y4eHus JMCHHUIIMHBI 0aKaIaBP A0JKeH:

3HATH:

- (huznueckre MpUHIUIBI paOOTHl (POTOHHBIX YCTPOMCTB;

- OCHOBHBIE METO/IbI U3MEPEHHUS TapaMETPOB U XapaKTEPUCTUK YCTPOICTB U CHCTEM (POTOHUKU U
ONTOUH(OPMATUKH;

- METOJBI pacueTa, MPOCKTHPOBAHUS M TEXHOJOTHIO M3TOTOBIICHHS (DOTOHHBIX YCTPOICTB U CH-
CTeM,;

yMeTh:

- BBIOMpATh JIEMEHTHI M UX apaMeTphl Ui CO3/1aHusl yCTPOMCTB (POTOHUKU M ONTOMH(pOpMATH-
KH;

- IPOBOJIUTH U3MEPEHHS U 00pabaThIBaTh pe3yabTaTbl U3MEPEHUs, OLIEHUBATh MOTPEIIHOCTh U3-
MepeHUS,

- yMeeT NPUMEHSATh COBPEMEHHBIE METOJIbl MPOEKTUPOBAHMS YCTPOUCTB U YMETh ONTHUMHU3UPO-
BaTh IMapaMeTPhI U XapaKTEPUCTHKH YCTPOUCTB M CUCTEM ()OTOHHKH;

BJIA/IeTh!

- HaBBIKAMH aHAJlM3a M pacueTa OCHOBHBIX IapaMeTPOB MATEPHAIIOB U YCTPOUCTB (DOTOHHKH U
ONTOUH(OPMATUKH;

- HAaBBIKAMHU COTIOCTABJICHUSI PE3yJIbTaTOB U3MEPEHUN M PE3YJIbTATOB TEOPETUYECKUX HCCIIEIO0-
BaHUi B 007acTH (POTOHUKU U ONTOMH(POPMATUKH;

- HaBBIKAMH PAa0OTHI C ONTHYECKUMH JI€MEHTAMH U YCTPOWCTBAMH.
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4. OFBEM JUCHUIJIMHBI U BUIbl YYUEBHOUN PABOTHI

OO01mmas Tpy10eMKOCTh TUCIUTUTHHBI COCTABIISET 6 3a4ETHBIX CIUHULL.
N CemecTpsl
Bua yue0Hoii pa6oThl Bceero yacos 5 6
AyauTopHsble 3aHATHS (BCero) 102 36 66
B tom uucne: -
Jlexuuu 30 18 12
JlaGopaTopHble pabOTHI 22 - 22
[TpakTHyeckue 3aHATHS 34 18 16
Kypcogas padora (KPC) (aynuropust) 16 - 16
CamocrosiTejbHAas padoTa (Bcero) 78 36 42
B tom uucne: -
BrImoHeHNe 1 3aKTa HHANBHIYAIBHBIX 3a0aHUH 14 14 -
[MoxroToBka k 1a00paTOpHEIM PabOTaM M COCTaBIICHHE 10 ) 10
oT4yera
[TonroToBKa K MPaKTHICCKAM 3aHITHIM 18 14 4
[TonroToBKa K TECTHPOBAHHIO 8 4 4
IMonroToBKa K KOHTPOIBHEIM paboTamM 8 4 4
BeinonHeH#e U 3aliuTa KypcoBoil paboTsl (caMOCTOs-
20 - 20
TeNbHas paboTa)
[TonroToBKa K 9K3aMEHY 36 - 36
O01mas TpyI0eMKOCTh, Yac 216 12 144
3aueTHBIe EauHUIIET 6 2 4
5. COAEP KAHUE JUCIHUILJINHBI
5.1. Pa3nenbl JMCHMILIMH ¥ BHbI 3aHATHH
o @ | =
§ E = u g 9
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1. | BBenenue B TUCHUIUINHY 1 - - - - 1 IIK-1, IIK-3, TIK-5
2. | 3aKOoHBI H3TyYCHHS 3 2 - - 6 11 IIK-1, IIK-3, TIK-5
3 Uctounuk wuznyuyeHus. VMcTOuHHMKM HeKore- 3 4 4 2 8 21 MK-1, TIK-3, [TK-5
PEHTHOTO M3JIyYeHHs
4. | CpeTom3iy4aronue JHObI 2 2 4 1 8 17 IIK-1, IIK-3, TIK-5
5. | MIcTOYHHNKHN KOTePEHTHOTO N3IYYEeHHUS 3 4 - 2 10 | 19 I1K-1, TTK-3, TIK-5
6. | IlpueMHUKH U3ITy4YeHHUS 2 4 4 2 8 20 I1K-1, TTK-3, TIK-5
7. | ConHeYyHBIE 2JIEMEHTHI 2 2 2 1 6 13 IIK-1, IIK-3, TIK-5
8. | IIpubops! ¢ 3apsiI0BOM CBS3BIO 2 - - 1 10 | 13 IK-1, IK-3, TIK-5
9 VYerpolicTBa  yIpaBiIeHUs XapaKTEpUCTUKaMU 2 4 4 2 10 22 TK-1, TTK-3, TIK-5
KOT'€PEHTHBIX ITyYKOB
10. | YcrpoiictBa oToOpaxeHust ”HPOpMAIUU 2 1 - 1 8 12 I1K-1, T1K-3, TIK-5
11. | MuKpO3JIeKTpOMEXaHNYECKHE YCTPOiicTBa 2 - - - 10 | 12 I1K-1, TTK-3, TIK-5
12, VYerpolicTBa ynpaBiaeHUsl CBETOM B ONITHYECKHUX 2 5 ) 2 10 19 TK-1, TTK-3, TIK-5
BOJIOKOHHBIX CBETOJIHO/AX
13, YCTpOf/'ICTBa YUPABICHHS CBETOM B MHTETpaib- | 4 ) 2 10 18 TIK-1, TTK-3, TIK-5
HOM ONTHKE
14, YcrpoiicTBa ymnpaBlieHHST CBETOM Ha OCHOBE 2 5 4 i 10 | 18 [IK-1, TIK-3, TIK-5
(hOTOHHBIX KPHUCTAJUIOB
Hroro: | 30 | 34 22 16 114 | 216
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5.2. Conep:xanue pa3iesa0B JMCHUILIHHBI (110 JEKIUSIM)

Ne HaumeHnoBaHue Tpynoem- Popwupyemvie
w/n pasie108 CopnepxxaHue pa3eon KoCTb (uac.) KOMIIeTeHIH
(OK, IIK, IICK)
5 cemectp
IIpeamer mucuumnHbl B ee 3agadd. OCHOBHBIE ITAIlbI
Benenue B nuc-
1. F— HUCTOPUYIECKOTO Pa3BUTHA (HU3UKH IOIYIIPOBOJTHUKOB. 1 [K-1, ITK-3, [IK-5
CBsI3b C APYTHMMHU AUCHUILINHAMH.
3axon [Inanka. 3akon cmenierns Buna. 3akon Credana-
Bonbivana. Panuanuonssie ¢yHkiuu. PanuanuoHHbIe
2 3akoHBl H3Ty4e- | CBoMcTBa. IHTerpanbHble paJUalliOHHBIE CBONCTBA. 3 K-1. TIK-3. TIK-5
" | Hua 3akon Kupxropa. MoHOXpOMaTH4eCKHe paaualiiOHHbIE ’ '
cBoiictBa. HampaBneHHble paauallMOHHBIE CBOWCTBA.
CoJlHeuHOEe U3Iy4eHue.
TemnoBble UCTOYHUKU W3TydeHHs. UepHoe Teno, Kodd-
¢unuent TemnoBoro um3daydeHus mnonoctH. Lltudr
HepHcTa, cHIMTOBBIN H3TydaTelnb, TEMHBIC M3Iy4aTelH,
Hcrounnkn w3- | TpyOHBIE KBapIeBble M3ITydaTenu. JIaMIbl HaKaTHBaHUSL.
aydenus. Vcrou- | ['a3opaspsimHble HCTOUHHKH M3IMy4eHUs. Bunsl paspsna,
3. | HEKH HEKOre- | HCIOJIb3yeMbIE B Ta30pa3psiAHbIX HCTOYHUKAX H3Iyde- 3 [K-1, ITK-3, [IK-5
peHTHoro u3ny- | Hua. JlyroBo paspsn. JIroMHHECLEHTHBIE Jamimbl. Pas-
YEeHHUS. JUYHBIE Ta30opa3psAHble MCTOYHMKH. ['a3opaspsgHble
UMITYJIbCHBIE JIaMITbI JJI1 HAaKaYKU TBEPJOTENIBHBIX Ja3e-
poB. McTouHukK M3nydeHHs B BakyyMHoi Y@ oOnactu
CIIEKTpa.
Caetousnyyaro- CriexTpbl XapaKTepUCTUKHU JIIOMUHECLIEHTHBIX CBETOIM-
4, 2 [K-1, [1K-3, I1K-5
1Ue TUOJIbI 0110B. D (HEeKTUBHOCTH JIIOMHUHECIICHIIHH. ’
MornexynspHsle naszepsl. Jlazepsl Ha CO,. HenpepriBHbIE
CO, nazepsl. JIazepsl Ha MOJIEKYJISIPHOM a30Te. ApProHo-
Hctounuku ko- | B jazep. ['enuii-HeoHOBBIN na3ep. Jlazeprl Ha mapax
5. | reperTHOTO W3- | MeTaUIOB. TBEpIOTENbHBIC JTa3ephl. XUMHUUCCKUE Ja3e- 3 [K-1, IIK-3, [IK-5
Jy4eHHS pol. Jlazep Ha kpacuTensx. Jlazep Ha CBOOOAHBIX 3JICK-
TpoHax. Jlasepsl ¢ pP-N- mepexonamMu U reTepornepexoa-
Mu. JIazepsl ¢ nepecTporKON 4acTOTHI.
Knaccudukanus npueMHHKOB u3mydeHus. OCHOBHBIE
napaMeTpsl JIeTeKTOpOB cBeTa. JleTeKTOphl Ha OCHOBE
¢ororpoBoanmMocTr. POTOPE3UCTOPHL. XaPaKTEPUCTHKA
u mnapamerpbl (doropesucropoB. DPortoamonst. PIN-
6 IMpuemunkn u3- | portoanonsl. POTOTPaH3UCTOPHI. [IpUEMHHUKHN H3TydeHHS 2 [K-1. TIK-3. TIK-5
" | mydenus Ha OCHOBe BHemHero (otodddexra. DIEKTPOBAKYyM- ’ '
Hble (OTOBJIEMEHTHI U (HOTOIIEKTPOHHBIE YMHOKHTEIH.
ONeKTpOHHO-ONTHYECKHe TpeodpazoBareny. CIUHTHI-
JSIIIMOHHBIE JETEeKTOpHI. [loMynpoBOAHMKOBBIE CUETYH-
KH.
7 Conneunsle 3ie- | CrocoObl KOHIEHTPUPOBAHUS COJTHEYHOTO CBETA. 2 [IK-1, TIK-3, TIK-5
MEHTBI
8 HpI/I6UOpLI ¢ 3aps- | XpaHenue 3apsina. [lepeHoc 3apsiga U 4acTOTHBIE CBOM- 2 TK-1, [IK-3, TIK-5
JIOBOH CBS3BIO CTBa.
6 cemecTp
YcrpoiictBa DJEKTPOONTHYECKHE W aKyCTOONTHYECKHE CBETOBBIC
YIpaBiIeHUS] Xa- | 3aTBOPBI, XKHUIKO-KPUCTAIIMYECKAE W MOIYIPOBOJHUKO-
9. | pakTepucTHMKaMu | BbI€ TpaHCHAPaHTHI, YCTPOICTBa Ha OCHOBE (OTOpE- 2 [K-1, IIK-3, I1IK-5
KOTEPEHTHBIX (pakTHBHBIX cpen, u3oaTopsl Papanes.
IIyYKOB
Verpoiicrsa ONEeKTPOHHO-Ty4€eBble U, >KUIKOKPUCTATIIMYECKUE JHC-
10. | orobpaxenus IUIEH, JIa3epHbIE MPOECKIMOHHBIE CHUCTEMBI, Tojorpadu- 5 TK-1, TIK-3, TIK-5
nH(OpMaIH YEeCKHe AWCIUICH, CHCTEMBI (OPMHPOBAaHUS OOBEMHOTO
N300paKeHMS.
MUKpOIEKTPO- Han%Hmﬂ CO3aHUSI  MHKPOAIEKTPOMEXaHHYECKIX
11. | mexanmacexne YCTPOHCTB U (oTonuTOrpadusi, ONTHIECKHE MUKPOIICK- 2 TIK-1, TTK-3, TIK-5
N TPOMEXAaHMYECKUE IIEMEHTHI, MPUMEHEHHE MHKPO3JICK-
yCTpOHCTBa

TPOMEXaHUYECKUX YCTPOUCTB.
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VYerpoiicTBa KoMIoOHeHTHI BOJIOKOHHO-ONTHYECKHUX JIMHUH, MOJLJIs-
yIpaBJIEHUsT CBe- | TOPHI, MYJbTUIUIEKCOPHI U JEMYJbTUILNIEKCOPHI, W30JIs-
12. | ToMm B onruye- | TOPBI, COEAMHHUTENH, pPa3BETBUTENH, (OKYCHUpYIOLIHE 2 [K-1, I1K-3, I1K-5
CKHX  BOJIOKOH- | JJIEMEHTHI.
HBIX CBETOBOJIAX

VYerpoiicTBa [InaHapHble AUAIEKTPUUECKUE BOJHOBObI, HEIMHENHBIE
yIpaBiIeHUSI CBe- | MpeoOpa3oBaTeNN HM3IydCHUs, KaHAIbHBIC BOJIHOBOIPDI,

13. 2 IK-1, I1K-3, I1IK-5
TOM B  HHTE- | 3JIEMEHTHl BBOAA-BBIBOJA U3ITyUCHHUS.
IpajJbHON ONTHKE
VYerpoiicTBa OnTHyeckue Menu, ONTHIECKU TPaH3UCTOP, MUKPOYHTI,
YIpaBICHUSI CBE- | ONTHYECKHE OTPAHMUIHUTENH, (POTOHHO-KPHCTAIUINIECKHIE

14. | ToM Ha OCHOBE | BOJIOKHA. 2 TIK-1, IIK-3, TTIK-5
(OTOHHBIX  KpH-
CTaJIIIOB

5.3. Paznenbl JMCUMILUIHHBI U MEXKIUCHUIIMHAPHBbIE CBA3M ¢ o0ecnedyuBAKIIMMH (Tpebl-
AYIIHMMH) ¥ 00ecrnieYnBaeMbIMU (MOCJIeTYHIHUMH) TUCHUILINHAMHA

HaumeHoBaHue o0ecneynBai0- Ne Ne paznenoB JaHHON JMCIMIIMHBI U3 Ta6.1.5.1, 118 KOTOPBIX HE06X0-
Ne UX (NpeabIAYInX) 1 obecne- | AMMO H3ydYeHHe o0ecneYnBalIIUX (MPeIbIAYIINX) H 00ecneYnBaeMbIX (110-
n/n YHBaeMbIX (I10C/Ie1YIOLIHX) CJeAYIOINX) TUCHUIIHH
AMCIMIIMH 1 [ 2]3[4]s5]6[7]8]9fJ1wo]1mf12]13]14
IIpenumecTBYOIME JHCIUIIJIHHBI
1. | ®usuka + + - - + + - - - - - - - -
2. | OnTuyeckas gusnka + + + - + - - - + + + + + +
3. | OnTuyeckoe marepuanoBeeHe + - + + - + + + + - - - - -
4 BBeznenue B pOTOHUKY U ONTOMH- + + i i i i i i i i i i i i
" | dopmaruky
5. | YpaBuenus onroduszuku + + - - - + - - + + + + + +
6. ®u3uka KOHACHCUPOBAHHOIO CO- + ) + + + + + + + + + + + +
CTOSIHUS

IMocaexywonue TMCHUIINHBI

dusnyeckue 0OCHOBBI KBAHTOBOM
1. + + + - - - - - + + + + + +

U ONITUYECKOM JIEKTPOHUKHU

[TpuGops! KBAaHTOBON NIEKTPOHH-
KU ¥ POTOHUKHI

3. | ®dusmuka HOTOHHBIX KPUCTAIIIOB + - - - - - - - + + + + + +

Ionorpaguyeckue metonst B Go-

4, + - - - + + + + + + + + + +
TOHHMKE U ONTOMH()OPMATHKE
dotopedpakTiBHas HETUHEHHAS
5. OITHKA U JTUHAMMYECCKAs I'0JI0- + + + - - + + + + + + + + +
rpadus
5.4. CooTBeTCTBHE KOMHeTeHHHﬁ, (l)Ole/IpyeMl)IX IpH U3YyYCHHMHM TUCHUILIMHBI, U BHAOB
3aHATHH
MepeueHn Buae! 3ansiTmii
. DopMbI KOHTPOJIA
KOMIeTeHIHH JI n3 | Jp | KPC | CPC
3anuTa HHIUBUAYAIFHOTO 3aaHus. 3aliTa OTYETOB IO IIPaK-
MK-1 + + + + + TUYECKUM 3aHATHAM. 3aIlUTa OTYETOB 110 JJabopaTOpHBIM pabdo-
taMm. O1ieHKa 3a KOHTPOJIbHYIO padoTy. OlleHKa Ha YK3aMEHe.
Ornenka 3a KypcoBoi nmpoekT. OneHKa 3a TeCT.
3amuTa HHINBUAYAIFHOTO 33aHus. 3aliTa OTIETOB 110 MIPaK-
K-3 + + + + + TUYECKHM 3aHATHAM. 3aIIUTa OTYETOB 110 JJabOpaTOPHBIM pabdo-
taM. OLieHKa 32 KOHTPOJIbHYIO paboTy. OueHka Ha SK3aMeHe.
OneHka 3a KypcoBol npoekT. OlLieHKa 3a TeCT.
3amyTa HHIUBUIYAIFHOTO 3aJaHusl. 3alluTa OTYETOB 10 MpaK-
MK-5 + + + + + THUYECKHUM 3aHATHSM. 3aluTa OTYETOB N0 JIabopaTopHEIM pado-
taM. OLleHKa 32 KOHTPOJIbHYIO paboty. OueHka Ha SK3aMeHe.
OneHka 3a KypcoBol npoekT. OLeHKa 3a TeCT.
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6. METOIbI 1 ®OPMbI OPTAHU3AIIUN OBYUYEHUSA

TexH0/I0rMu NHTEPAKTHBHOI0 00y4eHUs NPHU pa3HbIX GopMax 3aHATHIl B Yacax

®opmbl | Jlexkuuu IIpaktuueckue | JlaGopatopusie | KypcoBas pado-
Bcero
MeToabl (4ac) 3aHATHA (Yac) pa6oThI (Uac) Ta (4ac)
Cemectp 5
Mynvmumeoutinvie npe-
3eHMayuu ¢ 8UOEOPOSIUKA- 18 - - - 18
MU U ux oocyscoenuem
Tecmuposanue - 2 - - 2
Cemectp 6
Mynemumedutinsie npe-
3eHmayuu ¢ 8UOeopOIUKA- 12 - - - 12
MU U UX 00CYyHCOCeHUEM
Tecmuposanue - 4 - - 4
Paboma 6 xomanoe - - 22 22
Joknao — npezenmayus na
3awumy Kypcogou pabo- - - - 2 2
mol
Hroro HHTEPaKTHBHBIX 30 4 22 2 60
3aHATHH]
7. JABOPATOPHBIN MIPAKTUKYM (cemectp 6)
Ne N p;mil- TemaTuka J1a60paTOPHLIX padoT rll\}:cym;; Kommerernnuu
/o | o1& Auenn- e Jadopartop pado eMKOC OK, K, IICK
TJTMHBI (4ac.)
1 4 HccnenoBanue SHEPreTHYECKUX XapaKTEPUCTHK CBETOM3ITyYa- 4 TIK-1, TIK-3, TIK-5
IOIIMX JAMOJIOB
5 3 HccnenoBanue CrEKTPalbHBIX U TOJNYNPOBOIHUKOBBIX HCTOY- 4 TIK-1, TIK-3, TIK-5
HHUKOB CBETa
3. 5 HccrenoBanne mapaMeTpoB COJHEUHON OaTapen 2 IK-1, ITK-3, [IK-5
4 6 HccnenoBanue MONYNPOBOJHUKOBBIX JETEKTOPOB H3IY4EHHS 4 TK-1, TIK-3, TIK-5
Ha BHyTpeHHeM (oToaddexre
5 9 HccnenoBanue mossipu3allMOHHBIX JIEMEHTOB M CBOMCTB MOJIs- 4 TK-1, TIK-3, TIK-5
PU30BaHHOTO CBETA
HccnenoBanue ONTUYECKUX XapaKTEPUCTUK JIEMEHTOB Ha ¢o-
6 14 TOpepPaKTUBHBIX KpPUCTAIIaX KOJOPHMMETPHUECKHX XapaKTe- 4 [K-1, TIK-3, [IK-5
PHUCTHK
8. NIPAKTUYECKUE 3AHATUS (CEMHUHAPBI)
Ne | Nepa3zaena nmc- . Tpyno- Kommnerennun OK, IIK,
TemaTnka MpaKTHYECKHUX 3aHTHI e€MKOCTh
n/n IMIJIMHBI TIICK
(uac.)
Cemectp 5
1 2 3aKOHBI U3ITYUESHHS 2 TIK-1, ITIK-3, TTK-5
2 3 EE;qu XapaKTepUCTUK W3JIyueHHUs JaMIl HaKajuBa- 5 TK-1, TIK-3, TIK-5
3 3 Pacyer XxapakTepHUCTHK ra30pa3psAHBIX JIaMII 2 I1K-1, I1K-3, [IK-5
4 4 DJeKTpUYecKHe MapaMeTpsl MOJIYIPOBOIHHUKOBOTO 5 TK-1, TIK-3, TIK-5
JIMO0J12
5 5 Pacuer  XxapakTepuCTHK  HHTEp(HEPEHIIHOHHOTO 5 TK-1, TIK-3, TIK-5
¢mpTpa
6. 6 Pacuer xapakTepucTuk poTopesrncropa 2 IK-1, T1K-3, [TIK-5
7 7 KOHCTpYKIIMH COJHEYHOTO 3JeMEeHTa Ha KPEMHUH U 5 TK-1, TIK-3, TIK-5
apCeHu Ie TaJuIns
8. 2-5 Konrposnbhas padora KP Nel 2 MK-1, 1K-3, ITK-5
9. 6 Tectupoanue Nel 2 TIK-1, TIK-3, TIK-5
CemecTtp 6
10, 9 Cpf:;;; MoxyisTopa Ha (oTopedpakTHBHOM KpH- 4 TK-1, TTK-3, TIK-5
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11. 12 PacueT akycTOONTHYECKOTO MOAYNISATOpA 3 IK-1, TTK-3, [TIK-5
12 12 Pacuer onToOBONOKOHHOW JTWHHMH Tiepenadyud HUHDOp- 3 TIK-1, TIK-3, TTK-5
Maruu
13, 13 l(;)org:[quKne XapaKTCPUCTHKH IUIAHAPHOTO BOJTHO- 4 TIK-1, TIK-3, TTK-5
14, 9,12-14 Kontponbnas pabora KP Ne2 2 IK-1, ITK-3, [TIK-5
15. 10 TectupoBanue No2 1 T1K-1, TIK-3, TTIK-5
9. CAMOCTOSTEJIBHAS PABOTA (5 u 6 cemecTp)
Ne Ne pazpena TeMaTHKa caMOCTOATEIbHOM PadOThI Tpyno- Komnerenuun | Kontrposab BbInoJI-
€MKOCTh
n/n | AACHUIINHBI (Oemanuzayus) (uac.) OK, IIK, IICK HeHUsl padoThl
BrinosiHeHHE U 3alIUTa MHAWBUIYATbHBIX Tposepra u sauuTa
1. 3-5 N - FMBHILY 14 I1K-1,3,5 WHIIUBHYaJIbHOTO
3alaHui’ .
3alaHui
2 3.4.6,9 14 IMoxroToBka K J1abOpaTOpHBIM paboTaM U 10 IK-1.35 OT4eTsl 110 J1abopa-
COCTaBJICHUE OTYCTOB TOPHBIM paboTaM
3. 2-14 [ToaroToBka K MPaKTUYECKUM 3aHATUSAM 18 TIK-1,3,5 Or4eThi 10 NpaKTu-
YECKHUM 3aHITHIM
4, 6, 10 [ToaroToBKa K TECTUPOBAHHIO 8 TIK-1,3,5 PesynuTare TecTH-
pOBaHUs
5. 2-5,9,12-14 | INoaroroBka K KOHTPOJBHBIM paboTaM 8 TIK-1,3,5 PesynpTaTe! KOH-
TPOJILHBIX padoT
6. 2.10,12, 13 BeInosHeHHE | 3amuTa KypcoBoil paboThI 20 MK-1,35 3ammra KypcoBoi
(camocrosiTenbHas paboTa) paboThI
7. 2-14 IToArOTOBKA K 9K3aMEHY 36 I1K-1,3,5 Ouemlffeii Jk3a-
HUTOI'O: 114

TemaTnka HHAUBUAYAJLHBIX 3aJaHUI:
N3 Nel. Pacuer napamMeTpoB HUTU HaKaa.

N3 Ne2. Pacuer unTepdepeHIIMOHHOTO (HIBTPa HA JJIMHY BOJHBI.

N3 Ne3. PacyeT BOJIbTAMIEPHON XapaKTEPUCTUKU AUOJIA.

TemaTnka KOHTPOJIBHBIX PadoT:
KP Nel. 3akons! uznyyeHus. ICTOUHUKH U3ITy4EHUS.
KP Ne2. YcrpolicTBa ynpaBiieHUs CBETOM.

TemaTnka TeCTUPOBAHUM:
T Nel. IIpueMHUKH H3ITy4EHUS.
T Ne2. YerpoiicTBa oToOpakeHHst HH(OpMAIHH.

10. ITPUMEPHASA TEMATHUKA KYPCOBBIX PABOT

10.1. Heab u 3aaa4u KypcoBOii padoThI
Ienbro KypcoBOM pabOTHI ABISAIOTCS: CHCTEMAaTHU3allls, 3aKpeIUIeHHe U pacIllipeHue TeopeTuyie-
CKUX 3HaHUI MO CHEIUalbHOCTH; PAa3BUTHE HABBIKOB MPAKTHUUECKUX PAaCUyETOB; MPHOOPETEHNE HaBBI-
KOB CAMOCTOSITETIbHON Hay4HO-HCCIIEI0BATENILCKOI paboThl, OBJIaZIeHHE METOAUKOM HCCIIeJOBAHUSI.
Brinonnenue kypcoBoii paboThl 1o aucuuiiniHe «OCHOBBI (POTOHUKHY BKIIOYAET 3a7auu: HaIllH-
CaHHE€ TEOPETHUYECKON YacTH pabOThl MO BHIOPAaHHOMY BapHaHTY Ha OCHOBE M3YYEHHUSI COOTBETCTBYIO-
umx 'OCT u autepaTypHBIX HCTOYHHUKOB 10 BBIOPAHHOM TeMe; BBINOJHEHHE PACUETHOM YacTH.
3amaHus Ha KypcOBOM MPOEKT MpelycMaTpUBAIOT pacyeT U pa3paboTKy JI€MEHTOB U YCTPOUCTB
(OTOHUKH U ONTO3JEKTPOHUKU. [IpeaMeToM KypCOBBIX MPOEKTOB SIBISIOTCS BHIOOP, 0OOCHOBaHUE U
pacyer 3JIEeMEHTOB U Y3J710B (POTOHHMKH, PACUET HEKTPUUYECKHX M ONTHUYECKHX MapaMeTpoOB, PeKUMOB
paboThl, BO3HUKAIOIIUX MMOTPEIIHOCTEN U Ap.
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10.2.

ocoukrwhE

IIpumepHBbIe TeMBbI KYPCOBBIX padoT:

DOTONPUEMHOE YCTPOMCTBO ISl CIIEKTPOMETPHUHU.
YcrpoiicTBo i HOTOHHOM 00pabOTKH ONTHUECKUX MAaTEpUAIOB.
OnTOBOJIOKOHHAS TMHUS NIEpeAayH.
YCTpoicTBO 11 UMITYJILCHON (DOTOHHOM 00pabOTKH.
YerpoicTBo 1t PaMaHOBCKOM CIIEKTPOCKOIIMH.

YCTpoiicTBO ISl MCCIeI0OBaHUSl ONTUYECKUX CBOWMCTB TOHKHX CJIO€B B OJMIKHEH WH-
(bpakpacHoO# 00IacTH CIEKTpA.

7. ®DoTOUyBCTBUTEILHBIE TPUOOPHI C 3apsaaoBoit cBsa3bio Ha M/JIIT UC.
8. PacyeT ocBeTHUTENIBHOTO YCTPOKCTBA MOTYIIPOBOIHUKOBBIX UCTOYHUKOB CBETA.
9. Comneynas O6arapes 1isl TUTaHUST OBITOBBIX MPHUOOPOB.
10. Pacuer akycToOnTHYECKOTO MOJIYJISITOPA.
11. Monynsatop Ha hoTopePpakTUBHOM KpHCTaJLIE.
12. Junamuka ¢poropedpakTUBHOTO OTKIIMKA B KPUCTAJUIAX CUIICHUTOB.
13. Junamuka HOTOMHAYIIMPOBAHHOTO TOTJIOIICHHS CcBeTa B (hoTOpeppakKTUBHBIX KPUCTAJI-
JJax.
14, Pacuer ontuko-akycTuueckoro 3arsopa [ist nazepa na AUIL.
15. [TmarapHBIC BOJIHOBOBI JIJISl ONITOMH(OPMAIIHOHHBIX CUCTEM.
10.3. PacnipesiesieHHe TPY10eMKOCTH HA BbINOJHEHHE KYPCOBOI padoThI
Ne paznena .| Toyno- Komnerenuun Kontpoas Brmomed
Ne i/ TemMaTuKa NPAKTHYECKUX 3aHATUH | eMKOCTh HMS padoThI
AUCUHMILTUHBI (uac) OK, IIK, IICK
AyauTopHasi pabora — 16 4.
JIOTIyCK K BBITIOJTHE-
1. 2-10, 12, 13 | Beigaua 3aaaHuii Ha KypcoBYIO paboTy 2 IK-1,3,5 HUIO KypCcOBOii pabo-
TBI, IUIaH paboTHI
Crucok ucronb30-
CoracoBaHde CIMCKA JIUTEPATYPHBIX BAHHLIX HCTOUHIKOR
2. 2-10,12,13 | UCTOYHWKOB M IIaHA OO30PHON YACTH 2 I1K-1,3,5 ’
BBHITIOJTHEHHASE 0030p-
paboThI
Hast 4acTh pabOTHI
BrinonxeHHas npak-
3. 2-10,12, 13 | IIpoBepka pacueToB mo padboTe 4 IK-1,3,5 TUYeCcKasi 4acTh pa-
OOTHI
4 210,12, 13 IIpoBepka rpaduuecKkux MaTepuanoB 4 MK-13.5 I'padmueckuit mate-
paboTHI puan
5 210,12, 13 IlpoBepka  odopmieHHss  paboOTHI, 4 MK-1.3.5 TotoBast KypcoBas
npea3anuTa paboTa, mpe3eHTaIys
CamocrosiTeapHasi padora — 20 4.
BrmonreHHas 00-
1. 2-10, 12,13 | Ionbop n 0630p suTEpaTypHI 4 IK-1,3,5 30pHas 4aCTh paboTs!
BeimonHenne HEOOXOMMMEIX pacyeToB Boimonsensas npax-
2. 2-10, 12, 13 A P 4 I1K-1,3,5 THUYECKas 9acTh pa-
o pabore
OOTHI
3 210,12, 13 Beimonnenne HEOOXOIMMBIX Tpadmde- 6 MK-1.3.5 I'padpmueckmii Mmate-
CKUX paboT puan
4. 2-10, 12,13 | [onnoe oopmiieHne paboTHI 4 IK-1,3,5 Torosas kypeosaz
pabora
5 21012, 13 3ammTa KypcoBoil paboThl B BHJIE IIpe- 5 MK-1.3.5 OueHKa 3a KypCOBYIO
3CHTALUH pabory
Hroro: 36
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11. PEUTUHT' OBASI CUCTEMA JJIAA ONEHKH YCIIEBAEMOCTU CTYJAEHTOB
Taoauna 11.1. bajuibHbIe OlIEHKH JJI51 3J1IeMEHTOB KOHTPOJIS

MaxkcumaJbHbIi . MaxkcuMaJibHbII
MaxkcuMaabHBIH
DJIEMEHTBI 6as1 Ha 1-yro KT 0aJ1 32 nepuoj Bcero 3a
4yeOHOM 1eATeJbHOCTH ¢ HAYaJIa ceMecT- 0a1 3a mepuon me:xay 2KT u Ha ceMecTp
y mexny 1KT u 2KT
pa KOHell ceMecTpa
Cemecrtp 5
Brimonnenue u 3aIHTa HHAMBHIY- 10 10 10 30
AJBHBIX 33/1laHAH
KonrponbHas pabora Nel 10 10
TecrupoBanue T Nel 10 10
BI)IHOJ'IHCHI/IGU W 3allMTa MpaKkTHye- 10 10 10 30
CKHX 3aJIlaHAH
KoMITOHEHT CBOEBpEMEHHOCTH 3 3 4 10
[Mocemenune 3ansTHit 3 3 4 10
HToro MakcuMyM 3a nepuosa: 26 36 38 100
Hapacraomum utorom 26 62 100 100
Cemectp 6
KonrponbHas padora KP Ne2 10 10
TectupoBanue T Ne2 5 5
BLIHOJ'IHGHI/ICV W 3allMTa MpaKTHye- 10 5 5 20
CKUX 3aJIaHUH
BrinmonHenue u 3amuTa 1adopaTop- 10 15 o5
HBIX paboT
KoMIOHEHT CBOEBPEMEHHOCTH 5 5
IlocenieHue 3aHsTHI 5 5
HToro MakcuMyM 3a nepHosa: 10 25 35 70
Crada sk3aMeHa (MaKCHUMYyM) 30
Hapacraiomum urorom 10 35 70 100

Bomnpocsl )i NOATOTOBKH K 3a4eTy:

AOGCOTIOTHO YepHOE TeNo0. 3aKOHBI U3TYUCHHUS.
PanpnanuoHHbIe CBOMCTBA TBEPIBIX TEIN.

HcTounnky CrutomHoro u3nydeHus. Jlamisl HakaJavMBaHUS.
HcTouyHNKY TMHENYATOrO CIEKTPA.

l"azopaspsianbie TaMIbl BBICOKOTO U HU3KOTO JIaBJICHUS.
HcTOYHHMKH KOTEPEHTHOTO U3JIYyYEHHUS.

Jlazepsl. Knaccuduxarms. OCHOBHBIE TapaMeTPBHI.
I"azoBbIe a3epsl.

TBepaoTenbHbIE JTa3ephl.

10 [TonynpoBOIHMKOBBIE JIa3€PHI.

11. Jlazepsl ¢ MePECTPOIKOI YACTOTHI.

12. TTomynpoBOTHUKOBBIE CBETO IO TBI.

CoNoOR~WNE

DK3aMEeHAIMOHHBIN OMIIeT coAepKUT 2 TeopeTudeckux Bompoca (o 10 OammoB kaxniblil) u 1
npakTuyeckyto 3aaauy (10 6anos).

Bonpoce! 111 NOATOTOBKH K YK3aMeEHY:

Krnaccudukanys nCTOUHUKOB ONITUYECKOTO U3JTYUEHUS.
[TonynpoBOIHUKOBBIE CBETOAUOABI, KAK JIEMEHT ONTOJIEKTPOHUKH.
[TonynpoBoHKKOBBIE J1a3epbl. KOHCTPYKTHBHBIE OCOOEHHOCTH.

DNEeMEHTHI YIIpaBJIEHU [TapaMeTpaMH ONTUYECKOIO U3JTyUEHNUS.
Mopynsuus ONTHYECKOTO U3ITY4YECHHUS.

JlucniepCUOHHBIE U NOJIIPU3ALMOHHBIE HJIEMEHTBI OIITUYECKUX YCTPOUCTB.
OcHOBHBIE MPUHIHUIIBI TOCTPOCHUS ONTHYECKUX UHPOPMAILIIOHHBIX CHCTEM.
doronpueMHble ycTpoiicTBa. OCHOBHBIE TAPAMETPHI.

NG~ WNE

10
CornacoBaHa Ha noptane N2 15110



9. TlomympOBOAHUKOBBIC AETEKTOPHI U3TyUSHUSI.

10. ®oronmpuemHbIe yCcTpolicTBa Ha BHEITHEM GoTodddekTe.

11. ®oTonpueMHbIe yCTpoiicTBa Ha MPHOOpax ¢ 3aps0BOI CBA3BIO.
12. DnieMeHTHI U yCTPONUCTBA UHTETPAILHOM ONTO3IEKTPOHUKH.

13. OnToBOIIOKOHHBIE JIMHUU TIEpeladd U yCTPOHCTBA HA MX OCHOBE.
14. YcrpoiicTBa 0TOOpaKeHUSI ONTHYECKOW HH(POPMAIIHH.

Taoauna 11.2. 6a/sibHbIE OLEHKH JJIS1 3JIEeMEHTOB KOHTPOJIS 10 KYPCOBO# padore

MaxkcuMaJbHbIH . MaxkcuMaJbHbII
MaxkcuMaJibHbII
DJIeMEHTBI 6asa Ha 1-yro KT 0aJ1 32 nepuoj Bcero 3a
4yeOHOM 1eATeJbHOCTH ¢ HAYaJIa ceMecT- 0a1 3a mepuon me:xay 2KT u na ceMecTp
y mexay 1KT u 2KT
pa KOHell ceMecTpa
[Tonydenue 3agaHuil Ha KypCcOBYIO 4 4
paboty
[Tonm6op T 0630p IUTEPATYPHI 12 12
BeimonHeHne He0OXOIUMBIX pacue-
18 18
TOB 110 pabote
BrmonHeHne He00X0IUMBIX Tpadu- 10 10 20
YecKux pabot
[omHOE 0hopMITeHE PabOTHI 6 6
KoMmnoHeHT CBOeBpeMEeHHOCTH 3 3 4 10
HTtoro MmakcumMyMm 3a mepHosu: 19 31 20 70
3ammTa padoThl (MAKCHMYM) 30
Hapacraomum urorom 19 50 70 100

Tab6anuna 11.3. Ilepecyer 6a/1J10B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
BanJjibl Ha 1aTy KOHTPOJIbHOM TOYKH Onenka

> 90 % ot makcuManbHOM cymMMbl OamutoB Ha aaty KT 5

Ot 70% 1o 89% ot MakcumansHOH cymMMBI OamioB Ha naty KT

Ot 60% 10 69% oT MakcuMansEHOH cyMMBI OamioB Ha naty KT

< 60 % oT MakCHMaJIbHOH CyMMBbI O0ajtoB Ha gaty KT

N|lWw|>

Ta6anna 11.3. Ilepecyer cymmbl 62/1JI0B B TPAAMIHMOHHYIO U MEKIYHAPOAHYIO OLICHKY

Ouenka (FOC) Hrorosasi cymma 63J1JI?B, YYHMTBHIBAET YCHEIHO Ouenka (ECTS)
CIAHHBII JK3aMeH
5 (otnnyHO) (3a4TEHO) 90 -100 A (oTIU4HO)
85-89 B (o4eHb xopo1o)
4 (xopomo) 75 _ 84 C (xoporo)
(3auTeHo) 70-74
— D (ymoBneTBOpHUTEIHHO)
3 (Y/10BIETBOPUTEIHHO) 65— 69
(3a4TeHo) 60 — 64 E (mocpenctBeHHo)
2 (HEYNIOBICTBOPUTEIILHO), Huxe 60 6as10B F (HeymOBICTBOPHUTEIIHHO)
(HE 3a4TEHO)

12. YYEBHO-METOJUYECKOE U UH®OPMALMUOHHOE OBECIIEYEHHUE JUC-
HUITTUHbBI

12.1 OcHoBHas auTepaTypa

1. CmupnoB C.B. OcHoBbl (poTOHUKH. ICTOUHUKM M IPUEMHUKH ONTUYECKOTO U3IydeHHs: Yuel-
Hoe  mocobme. —  Tomck, 2009. — 179 c¢. —  [dWeKTPOHHBIA  pecypc]. —
http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Smirnov/Smirnov_Osnovi_fotoniki_UP.pdf

2. Kanmureecukii H.W. BoanoBas ontuka. — 5-¢ uzn. — U3a-Bo «Jlauby, 2008. — 480 c. — [31ek-
TpOHHBIN pecypc]. - http://e.lanbook.com/view/book/173/

11
CornacoBaHa Ha noptane N2 15110


http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Smirnov/Smirnov_Osnovi_fotoniki_UP.pdf
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Smirnov/Smirnov_Osnovi_fotoniki_UP.pdf
http://e.lanbook.com/view/book/173/

12.2 lonoJHUTEbHAS JIUTEPATypa

1. HanorexHomnoruu B snektpoHuke: Monorpadwus / H.W. boprapar [u ap.]; pen. F0.A. Yamnsi-
I'MH; MOCKOBCKHI TOCYyapCTBEHHBIH WHCTHTYT 3JEKTPOHHOH TexHHKH. — M.: Texnocdepa, 2005. —
446 c. (20)

2. Pozenmep 2. Onrosnexkrponuka: Ilep. ¢ ¢p. / 3. Pozenmep, b. Bunrep; pen. nep. O.H. Epma-
koB. — M.: Texuocdepa, 2006. — 588 c. (40)

3. OnroanexTpoHnka u HaHo(poToHHKa [ TekcT] : yueOHOe mocobue amst By3oB / A. H. Urnatos. -
CII6. : Jlans, 2011. - 539, [5] c. (15)

12.3 YueOHO-MeTOAMUYECKHE OCOOHSI H TPOrPaMMHOe obecrevyeHue

1. Cmupuos C.B., CaBpyk E.B. OcHOBBI ()OTOHUKH: YyI€OHO-METOAMUECKOE TIOCOOHE M0 ay/u-
TOPHBIM MPAKTUYCCKUM 3aHATUSIM U CaMOCTOsITeNIbHOU padote. — Tomck. — 2012. — 31 c. — [anekTpoH-
HBIN pecypc]. - http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Smirnov/Smirnov_0Osnovi_fotoniki UMP.pdf

2. CmupnoB C.B. ®usnka tBepaoro tena: JIabopaTopHbIi IPaKTUKYM JUIS CTYACHTOB CIEIHAIb-
Hoctel 210104 «MuUKpO3JIEKTPOHUKA U TBEpAOTENIbHAs dneKkTpoHuka» u 200600 «PoToHMKA U ONTO-
undopmatuka». — Tomck: TYCYP, 2007. — 35 c. (50)

3. CmupaoB C.B., Capyk E.B. OcHoBbI doToHUKH: MeToanuecKkrue yKa3aHus K BBITOJIHEHUIO
KypCOBOH pabOTHI U OPraHM3aLUU CAMOCTOSTENbHON paboThl. — Tomck: ToMckuil rocyaapcTBeHHBIH
YHUBEPCUTET CUCTEM YIPABICHUS U PAAUOINEKTPOHUKH, 2012. — 22 c. — [37IeKTpOHHBIN pecypc]. —
http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Smirnov/Smirnov_Osnovi_fotoniki_KP.pdf

12.4 ba3bl 1aHHBIX, ”HPOPMAIHOHHO-CIIPABOYHbIE H TIOUCKOBbBIE CHCTEMBI

1. O6pa3oBarenpHbIi TIOpTad B CBOOOMHOM Joctyme: «®Pu3mMKa, XUMHUS, MaTeMaTHKa CTyJICHTaM H
mkosbHIKaM. O0paszoBatenbHblii mpoekT A.H. Bapruna» — Pexum moctyma: http://www.ph4s.ru/

2. «kEnuHoe OKHO jocTyma K 00pa3oBaTelbHBIM pecypcam» [DIeKTPOHHBINA pecypc]: MH(MOpMAIMOHHAS
cucteMa. — Pexxum jgoctyna: http://window.edu.ru/

3. «cLIBRARY.RU» [DnexTpoHHBII pecypc]: HaydHas AIIEKTpOHHas OmOnmoTeka. — Pexxum mocryna:
http://elibrary.ru

4. «HayuHo-o0pasoBatenbHbiii moptan TYCYP» [DnekrpoHHBIM pecypc]: HaydHO-00pa30BaTEIbHBIN
nopTaj yHuBepcuTeTa. — Pexxum foctyna: http://edu.tusur.ru/

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHBI
13.1 O61ue TpedOBaHUA K MATEPHAIbHO-TEXHMYECKOMY 00ecredeHH 0 TN CUUTILTHHBI

13.1.2 MaTepuajbHO-TEXHHYECKOE 00ecneueHue sl JeKIUOHHBIX 3aHATHH

Jyis ipoBeIcHYsI 3aHATHI JICKIIAOHHOTO THIIA, TPYIIIOBBIX U UHAUBUYaIbHBIX KOHCYJIbTAIMH, TEKYIIETO
KOHTPOJISI M TPOMEKYTOUHOW aTTeCTallMyd HCIONb3YyeTCs yueOHas ayTuTopus, ¢ KOJUYECTBOM MOCAJTOYHBIX
MecT He MeHee 25, 000pyoBaHHast JOCKOW U CTaHIapTHON yueOHO# MeOenbro. IMeIoTest HarsiHbIe TOCOOHS B
BUJIE MPE3CHTAIIMH 10 JICKITMOHHBIM pa3zeiiaM JTUCIUILIHHBL

13.1.2 MaTepHaJII)HO-TeXHI/I‘IeCKOC o0ecneyeHue AJIA MPAKTHYCCKHUX 3aHATHH
JInst mpoBeIeHUsI PAKTHYECKUX (CEMUHAPCKUX) 3aHATHH MCIOJIb3yeTCs ydueOHasi ayuTopHs, ¢ KOJHYe-
CTBOM IIOCaJOYHBIX MECT HE MEHee 25, 000py10BaHHas JOCKOHM M CTaHIApTHON y4eOHOI MeOebio.

13.1.3 MaTepuajbHO-TeXHUYECKOE o0ecneyeHue /115 J1a00paToOpPHbIX padoT

st mpoBeneHus 1abopaTOPHBIX 3aHATUH HCTob3yeTcs «JlabopaTopus GU3MKK KOHAEHCUPOBAHHOIO CO-
CTOSHUS M MaTEpUAJIOB 3JEKTPOHHON TEXHHMKH», pacloioxkeHHas 1no ajapecy 634034, r. Tomck, yn. Bepmmau-
Ha, 74, 2 atax, ayn. 216. JJaboparopus ocHallleHa CIIEAYIONIUM 000py/I0BaHUEM: oNTHYeCKuil Y ® criekTpomeTp
USB2000 — 1 mrt., UK ®ypee-criektpomerp Infralum FT-801 ¢ nmpu-cTaBkoil Ha oTpaxkeHue — 1 mT., MOHOXPO-
matop MZIP-23 — 1 mr., ciekTpanbHbIi Ja3epHblil smuuncomerp mumnc-1891 CAI — 1 wT., pacTpoBBIi dIekK-
TpoHHBIH Mukpockon Hitachi TM-1000 ¢ mukpoananuzaropom Bruker Quantax SOEDX — 1 wmT., pamaHoBcKuit
cnekrpometp Avantes-532TEC — 1 ., aromHO-cuitoBoit Mukpockorn Certus Optic U ¢ cOB-MEIIEHHBIM ONTH-
YECKMM MHUKPOCKOIIOM — | IIT., ©3MEpHUTENb apaMeTpOB MOIYNPOBOIHUKOBBIX NPU-00poB MeTpoHom-03 — 1
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mT., Mukpountepdepometp Jluaanka MUN-4M — 1 wr., nudposoit RLC-meTp Protek 9216A — 1 wiT., usmepu-
teas umMmutanca MHUIIU E7-20 — 1 wmt., koMIbsioTep — 4 mIT., HOYTOYK — 2 IIT.

13.1.4 MaTepuaJIbHO-TEXHHYECKOE 0OecnevyeHue JIs CAMOCTOSITeIbHOH padoThI

s camocTosITensHON pabOTHI HCTIONB3YeTCS yueOHast ay IMTOPHS, pacoioKeHHas 1o aapecy 634034, r.
Tomck, yn. Bepmunnuna, 74, 2 stax, ayn. 217. CocraB oOopyaoBaHus: ydeOHass MeOenb; TOCKa MarHuUTO-
MapKepHasl.

13.2 Marepua/jibHO-TeXHHYeCKOe olecrieyeHue TUCUHUIIUHBI JJIS JHMI ¢ OrPAHMYEeHHbIMH
BO3MOKHOCTSIMU 310POBbH

OcBoenne mucuuruinHbl Tunamu ¢ OB3 ocymiecTBiIseTcs ¢ UCTIONB30BaHUEM CPEACTB 00ydeHHsI 00IIero
U CHeHaIbHOr0 Ha3HAUYEHUsI.

IIpu 00y4eHun CTyJEeHTOB ¢ HAPYLUIEHUSIMM CJIYXa [IPEIyCMOTPEHO UCIIOJIb30BaHNE 3BYKOYCHIIHMBAIOIIEH
annaparypsl, MyJIbTUMEIUHHBIX CPEICTB U APYIMX TEXHUYECKUX CPEICTB IpHeMa/mepenadn yueOHoi ungop-
MalM{ B TOCTYIHBIX OpPMax AJsl CTYIEHTOB C HAPYLICHUSMH CITyXa, MOOUIBHOW CUCTEMBI OOY4eHUsI AJIsl CTY-
JIEHTOB C MHBAJTMAHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBI. Y4eOHast ayIuTOPHS, B KOTOPOH 00ydaroTcs
CTYICHTHI C HapyIIeHHEeM CiIyXa, 00OpyJ0BaHa KOMIBIOTEPHOW TEXHUKOW, ayJUOTEXHUKOH, BHICOTEXHHUKOH,
3JIEKTPOHHOW JJOCKOW, MYJIbTUMEIUUHOW CUCTEMOI.

[Ipu oOyueHnM CTYZCHTOB ¢ HAPYIIEHUSIMM 3PEeHUSIMH MPETYCMOTPEHO HCIOIb30BaHUE B JIEKIIMOHHBIX
U y4eOHBIX ayIUTOPUSAX BO3MOXHOCTH IPOCMOTpA YAAJICHHBIX OOBEKTOB (HAampuMep, TEKCTa Ha JOCKE WM
cllaiija Ha SKpaHe) NPy MOMOIIH BUIE0 YBEIUYUTENeH s yAaJIeHHOTO IPOCMOTpA.

[Ipu oOy4eHHU CTYNEHTOB ¢ HAPYIIEHUSIMH ONOPHO-IBHUIaTeJILHOr0 AMNAPATA WCIONB3YIOTCS aib-
TEepPHAaTHBHBIE yCTPOMCcTBA BBOAa MH(OpMAnMy M Apyrue TEXHUUECKHE CPEeACTBa NpHeMa/mepenadn y4eOHOH
nHGOpPMaLMK B JOCTYNHBIX (opMax IUIs CTYAEHTOB C HApYLICHUSIMH OIIOPHO-IBUIATEJILHOIO ammapara, Mo-
OWJILHOUM CUCTEMBI O6y‘IeHI/I$1 JUIS JII0AEH ¢ MHBAJIUAHOCTBIO.

14. ®OHJ OHEHOYHbIX CPEACTB

14.1. OcHoBHBIe TPeOOBaHMSA K (POHIY OLIEHOYHBIX CPEeICTB M MeTOAUYEeCKHEe PeKOMEeH/1a-
107071

CDOH)I OICHOYHBIX CpCACTB U THUIIOBBIC KOHTPOJIBHBIC 3aJaHuA, HCIOJIb3YEMBIC [JIsI OLCHKH
c(hOPMHUPOBAHHOCTH M OCBOCHHUS 3aKPEIUICHHBIX 3a JUCIUILUIMHOW KOMIICTCHIIUH MPU MPOBEACHUU TEKYIICH,
HPOMEKYTOYHOM aTTeCTallMH 110 JUCUUIUINHE IPUBE/ICH B IPHIOKEHUH K pabodeil mporpaMme.

14.2 TpeOoBanus K (pOHAY OLEHOYHBIX CPEICTB /ISl JIMI € OTPAHMYECHHBIMU BO3MOKHO-
CTSIMH 30POBbS
JI.HH CTYACHTOB C MHBAJIMIHOCTBIO MNPECAYCMOTPCHBI JONOJHUTCIIBHBIC OLUCHOYHBIC CPEACTBA, NIEPCUYCHDL
KOTOPBIX YKa3aH B Ta6J'II/II_I€.
Tab6anna 14 — JlonoJiHUTEIbHBIE CPEACTBA OLICHHUBAHNS JUISA CTYCHTOB ¢ HHBAJIHJIHOCTHIO

BI/I,Z[I)I JOIIOJTHUTCIIBHBIX OIICHOYHBIX (DOpMLI KOHTPOJISI U OLICHKHA PE3YJIbTAaTOB

Kareropuu cryaeHToB
P ya CpelcTB oOyueHus

TecTsl, MICEMEHHBIE CAMOCTOSITENILHBIE
C HapylIeHUsAMU cllyXa paboThl, BOIPOCHI K 3a4eTy, KOHTpoJbHbIe = [IpenMyIiecTBeHHO MUChMEHHAs IPOBEpKa

paboThI
C HapymeHusIMu CobecenoBanue Mo BOIpocaM K 3a4eTy, [IpenmMy1iecTBEHHO ycTHas POBEpKa
3peHust OIIPOC 110 TEPMUHAM (MHAMBHYAJIEHO)

Pemenne nuCTaHIIMOHHBIX TECTOB,
C HapymIeHUsSIMHA

KOHTpOJIbHBIE paboTHI, MICEMEHHBIE [IpenmyIIecTBEHHO AMCTAHITMOHHBIMH
OTOPHO-/IBUTaTEIBLHOIO
CaMOCTOSITEIbHBIE PA0OTHI, BOIPOCHI K MeTOodaMH
ammapara
3a4eTy

C OrpaHUYCHUAMU 110 TeCTLI, INHUCHbMCHHBIC CaMOCTOATCIIbHBIC HpeI/IMYH_ICCTBCHHO MMpOBECPKA METOAAMU,
06H_[eMe,Z[I/I]_[I/IHCKI/IM pa60TBI, BOIIPOCHI K 3a4€TY, KOHTPOJIbHBIC nuCcxoasa u3 COCTOAHUA 06yt{a}0merocsl Ha
IIOKa3aHUAM pa60TBI, YCTHBIC OTBETBI MOMCHT IIPOBECPKHU

13
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14.3 MeToauvecKkue peKOMEHAAMH M0 OLEHOYHBIM CPeJACTBAM JJIsl JIUI[ C OTPAHUYEHH bI-
MM BO3MO’KHOCTSIMH 310POBbSI

Hns crynentoB ¢ OB3 mpenycmarpuBaercst JOCTyMHas GpopMma MpeJoCTaBICHHs 3a1aHHi OLICHOYHBIX
CpEeACTB, a8 UMEHHO:

1. B meyatHOH hopme;

2. B me4aTHOW opMe C yBETHUCHHBIM MIPUPTOM;

3. B (hopMe 3JIeKTPOHHOTO JOKYMEHTA;

4. METO/IOM YTCHHUS aCCHUCTCHTOM 33/IaHHS BCIYX;

5. mpenocTaBiIeHne 3aJaHNs C HCIOIB30BAHUEM Cyp/IOTIEPEBOIA.

CTyneHTaM C WHBAJIMIHOCTHIO YBEJIMYHMBACTCS BpEMs Ha MOJATOTOBKY OTBETOB Ha KOHTPOJBHBIC
BOIPOCHL. /Il TAKUX CTYJCHTOB PEIyCMaTPUBACTCs TOCTYIHAS (hopMa MpPETOCTABICHUS OTBETOB Ha 3aJaHus,
a IMEHHO:

1. mucemenHO Ha Oymare;

2. HabOp OTBETOB Ha KOMIIBIOTEPE;

3. HabOp OTBETOB C UCIIOJIB30BAHNUEM YCIIYT AaCCHCTEHTA;

4. mpencTaBlICHAE OTBETOB YCTHO.

[Ipouenypa oleHHBaHHs pE3yJIbTATOB OOYYCHHS HMHBAJIUIOB IO AMUCIMIUIMHE MpPEIyCMaTpUBacT
MpeaoCTaBJICHUC I/IH(bOpMaHI/II/I B (bopMax, alalITUPOBAHHBIX K OTPaHHUYCHUAM HUX 3O0POBbA W BOCIIPUATUSA
nH(pOpMAaIUH:

JUJisi T ¢ HAPYUIEHUSIMH 3PEHUsI:

B (hopMe BIIEKTPOHHOTO JOKYMEHTA;

B MIeYaTHOU (DOpME YBETUICHHBIM IIPU(TOM.

JIJIst ML ¢ HAPYIIEHUSIMH CJIyXa:

B (hopMeE BIIEKTPOHHOTO JOKYMEHTA;

B IIe9aTHOU (hopme.

JIJIsl M1 ¢ HAPYIIEeHUSIMH OTIOPHO-ABUIaTeILHOIO anmapara:

B (hopMe BIIEKTPOHHOTO JOKYMEHTA;

B IIe4aTHOM hopme.

[lpn HEOOXOMMMOCTH Uil OOyYarOmIMXCS € MHBAIMIHOCTBIO MPOLENypa OLEHHBAHMS DPE3yJIbTaTOB
00y4YeHHSI MOKET POBOUTHCS B HECKOJIBKO ITAIOB.

15. METOAUMYECKHUE PEKOMEHJALIUHU 11O OPTAHU3ALIUU U3YUYEHUSA IUC-
HUITIUHbBI

be3 pexomenaanuii.

14
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1. BBEAEHUE

®onx oueHounsx cpeacts (POC) sBuseTcs NPUIOKEHUEM K pabdouell mporpaMMe Y4eOHOH TUCLIUILIN-
HbI «OCHOBBI (POTOHUKU» U TIPEACTABIISIET COO0I COBOKYIMHOCTh KOHTPOJIBHO-U3MEPUTEIHHBIX MaTepHaioB (TU-
MOBbIE 3a7audl (3a7aHusl), KOHTPOJIbHBIE PA0OTHl U 1p.) U METOJOB MX HCIOJIb30BAaHUs, NPEAHA3HAYEHHBIX AJIS
W3MEPEHHs] YPOBHS NOCTIKEHUS CTYJJCHTOM yCTAaHOBJICHHBIX PE3YJIBTATOB 00YyUEHHUS.

®OC no yuebnoit auctmminae «OCcHOBBI (HOTOHHKHY» HCIIOJB3YETCSl MPH MPOBEIACHUN TEKYLIETO KOH-
TPOJIS YCIIEBAEMOCTH U TPOMEKYTOUYHON aTTECTAlUH CTYIEHTOB.

[Tepedens 3aKkpeIICHHBIX 3a JUCIHUILTHHON «OCHOBBI (POTOHUKM» KOMIIECTSHITHH MpHUBeneH B Ta0mie 1.

Tabnuna 1 — Ilepeyens 3aKpeIUICHHBIX 32 AUCHUITIMHON KOMIIETCHIUT

Kon DopMyaHpPOBKA KOMIETEHIIUH ITtansl GopMUPOBAHUS KOMIIETEHIIMH
CHOCOOHOCTBIO K aHaJIM3y IIOCTAaBICHHOHW | 3namb GU3MYECKUE MPUHIUIBI pabOThl (POTOHHBIX YCTPOMCTB;

IK-1 3aJ[a4M MCCIICIOBaHUI B 00nacT (POTOHUKH | 3Hamb OCHOBHBIE METOJBI M3MEPEHHs IapaMeTpoB U XapakTe-
U ONTOMH(OPMATHKH PHUCTHK YCTPOMCTB M CHCTEM (POTOHHKH U ONITOMH(OPMATHKHY;
CHOCOOHOCTRIO K TPOBEICHHUIO U3MEPEHHI U | 3HAMb METOIBI pacydeTa, IPOECKTUPOBAHMA M TEXHOJIOTHIO U3TO0-

IK-3 HCCIICIOBAHMS  Pa3IMUHBIX OOBEKTOB TIO | TOBJIEHUS (DOTOHHBIX YCTPOMCTB U CUCTEM;
3aJaHHOM METOIINKE ymemv BBIOMpATh 3JIEMEHTHI M WX IHapaMeTpsl U CO3JIaHUs

YCTPOUCTB POTOHUKHU M ONITOMH()OPMATHK;

ymMemb TIDOBOIWTh W3MEPEHHS M 00padaThlBaTh PE3yJIbTATHI

N3MEPEHNS, OLIEHUBATH MOTPEIIHOCTh H3MEPEHHS;

ymemsv TPUMCHATb HU3BCCTHBIC MCTOJUKU MATEMATUYCCKOI'O
CIOCOOHOCTRIO K aHAIN3y, PacyeTy, MPOoeK- | MOJACIUPOBAHUS AJIs ONTUMHU3ALUM NapaMeTpoOB U XapaKTepH-
THPOBAHHIO W KOHCTPYHPOBAHHIO B COOT- | CTHK yCTPOICTB U cHCTeM (POTOHUKH.

IK-5 BETCTBUM C TEXHHYECKHUM 3aJaHHEM THIIO- | 61ademb HAaBBIKAMM aHAJIN3a U pacyeTa OCHOBHBIX MapaMeTpPOB
BBIX CHCTEM, IPUOOPOB, AeTajell U y3J10B HAa | MAaTEPUATIOB U yCTPOHCTB (POTOHUKU U ONTOUH()OPMATHKHY;
CXEMOTEXHUYECKOM ¥ DJIEMEHTHOM YPOBHSX | 671a0emb HaBBIKAMU COIIOCTABJIEHUS PE3yJIbTaTOB M3MEPEHUI U

PE3YNIBTaTOB TEOPETHUECKHX HCCIIEAOBaHUH B obOiacTu (hoTo-
HUKH ¥ ONITOMH(OPMATHKHY;

61a0emb HABBIKAMH pa0OTBl C ONTHYECKUMH 3JIEMEHTAMH H
YCTPONCTBaMH.

2. PEAJIM3ALIUS KOMHETEHHI/IfI
2.1 Komnerennusa IMK-1
K-1 CIMOCOOHOCTHIO K AHAJU3Y MOCTABJIEHHOM 321a4M HCCIe0OBAHUI B 001acTH (POTOHUKH U ONTO-
HH(POPMATHKH.

Hist hopMUpOBaHUS KOMIIETEHIIH HEOOXO0AUMO OCYIIECTBHUTH psiJl 3TanoB. CojepkaHue 3TarnoB GOpMH-
POBaHUs KOMIETEHIINHY, BUIBI 3aHIATUI U UCIIONb3yEeMbIE CPE/ICTBA OLICHUBAHMSA IpeACTaBiIeHb! B Tabnuie 2.1.
Tabnuua 2.1 — Dranel GopMUpPOBaHUs KOMIETEHIIMU M UCIIOJIb3YEMbIE CPEACTBA OLICHUBAHUS

YCTPOHCTB (POTOHHKH M ONTO-
UH(OPMATUKH.

CocraB 3HaTL YMmern Baanern
Conep:xanue 3naem (HU3UYECKUE TPHUHIUIBI | yMeem BbIOUPATh JCMEHTHI U | 6ladeem HABBIKAMU aHAJIN3a W
ITANOB paboThI POTOHHBIX YCTPOHCTB. UX TapaMeTphl JUIs CO3[aHHs | pacyeTa OCHOBHBIX IapaMer-

POB MaTepualoB U YCTPOUCTB
¢doronnku u onrouHpopmaru-
KH.

Buabl 3aHarui

Jlexuuw;
[IpakTuueckue 3aHATHS;

JlaboparopHbie paboOTHI;
IIpakTrueckue 3aHATHUS;

JlaboparopHbie paboTHI;
IIpakTrueckue 3aHATUS;

WnnuBuayansHble 3a1aHust CamocrosrenbHas pabora | Kypcosas pabora

['pymnmoBsle KOHCYIBTAIMU CTY/ICHTOB
Hcnoansyemsble Tecr; Odopmiienne oTyeTHOCTH W | BhimonHeHne — mabopaTopHBIX
cpeacrBa ouenu- | KoHTposnbHBIE paboThI; 3amuTa J1abopaTopHbIX padoT; paboT M 3aIuTa OTYETOB ;

BaHHUs 3amuTa nHauBHIyansHoro | OdopmiieHne u 3amMTa | 3ammra MPaKTHIECKUX

3a1aHs; WHJIUBHUYaJIHOTO 33/1aHHS; 3aJ1aHui;

Brmonnenne — mpaktudeckux | KoHTpombHBIE paGOTHI; 3amuTa KypcoBoil paboTHI;

3a/laHui BrmonHenne — mpakTHUECKHWX | 3adver;

3auer 3aJaHHH; DK3aMeH

OKk3ameH KoHcniekt  camocTosITeNnbHOM

pabotst
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OO0mue XapakTepUCTHKU TIOKa3aTeIeil 1 KpUTEpHEB OIEHNBAHNUSA KOMITETEHIIMH Ha BCEX DTalax MpUBE/Ie-

HEI B Ta0muIte 2.2.

Ta6n1/1ua 22— 061111/16 XapPaKTCPUCTUKH MoKa3aTeseii u KPUTCPHUCB OLICHUBAHUA KOMIICTCHIIUHU 11O 3TAIlaM

IToxa3aTenu u Kpure-
pun

3HaTL

YmMmerb

Baagern

Otiau4HO
(BBICOKHi YPOBEHB)

obnasaer (GakTUYECKUMU U
TEOPETHYECKUMH 3HAHUSIMU B
mpenenax u3ydaeMou oOua-
CTH C TNOHMMaHUEM TpaHUI
NPHUMEHUMOCTH

o0najaer auana3oHOM Ipak-
THYECKUX YMEHHUH, TpeOdye-
MBIX IJIS Pa3BHTHS TBOpYE-
CKHX pelIeHui, abcTparupo-
BaHUS MPoOIIeM

KOHTPOJIUpYeT paboTy, mpo-
BOJMT OIICHKY, COBEpIICH-
CTBYET JIeHCTBUSA pabOTHI

Xopowo
(06a30Bblil ypOBeHb)

3HaeT (aKThl, IPUHIMIIBL,
HPOLECChl, 00IINe TOHATHS B
mpenenax u3ydaeMou oOua-
CTH

oOiamaeT Quamna3oHOM IIpak-
THYECKAX yMEHHH, Tpebye-
MBIX IJIsl pEUIeHHs OIpeie-
JICHHBIX TpoOyieM B oOnacTu
UCCIIeJOBaHUS

OepeT OTBETCTBEHHOCTH 3a
3aBepllIeHHe 3a/a4 B HCCIe-
JIOBaHWH, NpPHUCHOCAOIMBaeT
CBOE IIOBEJIEHHE K O0O0CTOsI-
TENBCTBAM B PCIICHUU TIPO-
oem

YaoBierBoOpUTEILHO
(MoporoBkIii ypoBeHb)

oOnagaer 0a30BbIMU OOLIUMU
3HAaHUSIMHU

o0namaeT OCHOBHBIMH yMe-
HUSMH, TpeOyeMbIMH I
BBITIOJTHCHUS IPOCTHIX 3a/1a4

paboTaet
HAOJIIOICHU T

npu IPSIMOM

dopmynrpoBKa TIOKa3aTeIe 1 KPUTEPUEB OICHIUBAHUS JAHHON KOMITETEHIINH TIpHUBEeHa B Tadmuie 2.3.

Tabmuma 2.3 — [loka3aTeny 1 KpUTEPUH OIIEHWBAHUS KOMITETEHITMH Ha 3Tanax

Iloka3aTenu u KpuTe-
pun

3HaTL

YMmerb

Baagern

Otau4HO
(BBICOKHi YPOBEHB)

3naem HU3NICCKUC
NPUHLHUIIBI Pa0OTHI
(hOTOHHBIX YCTPOMCTB,;
3Haem JIEMEHTHI YCTPOHCTB
(hotoHUKH N
ONTOMH(OPMATUKH 1 UX
napamMeTpsl;

3Haem METOJIbI pacyera
napaMeTpoB MaTepUajoB U
YCTPOUCTB POTOHHMKH U
onToMH(pOPMATHKHY;

yMeem BBIOUPATH U
000CHOBBIBATH JIEMEHTHI IS
CO37]aHMsl YCTPOICTB
dhoToHHKH U
onTonH(popMaTHKHy;

yMeem pacCUUTHIBAT
OCHOBHBIE NTapaMETPhI
MarepuajoB U yCTPOUCTB
(hoToHUKH U
onTonH(pOPMATHKHY;

BIIAZICET HAGLIKAMU AHANU3A
U pacyeTa OCHOBHBIX
napaMeTpoB MaTepPHAJIOB U
yCTpOicTB POTOHUKH 1
ONTONMH(OPMATHKHY;

Xopowmo
(0a30BbIii ypoBeHb)

3Haem OCHOBHBIE
(u3nvecKre IPUHIIMITBI
paboThI HOTOHHBIX
YCTPOICTB;

3Haem OCHOBHBIE 3JIEMEHTBI
YCTPOHCTB POTOHHUKH U
ONTOMH(OPMATUKH 1 UX
napameTpsl;

3Haem METOJIbI pacyera
HapaMeTpoB MaTepUajoB U
YCTPOUCTB POTOHHKH U
onTonH(pOPMATHKHY;

yMeem BBIOUPATH 3JIEMEHTHI
JUISL CO3aHUs YCTPOUCTB
dhoToHukH 1
onrouHdopmaTuky;

yMeem BBIOMPATh apaMeTPHI
3JIEMEHTOB YCTPOHCTB
hoToHHKH U
onTonH(popMaTHKy;

yMeem pacCUUTHIBATH
OCHOBHBIE NTapaMETPhI
MaTepUajoB U yCTPOUCTB
hoToHUKU U
ONTONH(OPMATHKHY;

61a0eem OCHOBHBIMH
HaBBIKAMH aHaJIM3a U pacyera
OCHOBHBIX ITapaMeTPOB
MaTepUajoB U yCTPOUCTB
(hOTOHUKH 1
onTouH()OPMATHKHY;

YaoBaersopurenbHO
(moporoBblii ypoBeHb)

uMeem TpeAcTaBIeHue 00
OCHOBHBIX (DPU3UUECKUX
MPUHIAIAX paboThI
(hOTOHHBIX YCTPOICTB;
uMmeem TIpeJICTaBIEHHE 00
JJIEMEHTaX yCTPOHCTB
(hoToHUKH U
ONTOMH(OPMATHKU U UX
napameTpax;

cnocoben pacCUUTHIBATH
OCHOBHBIE MTapaMETPBI
MaTepHajIoB U yCTPOUCTB
dboToHMKY U
onrTonH(popMaTuKy;

61a0eem OCHOBHBIMH
HaBBIKAMH aHAJIM3a U pacyera
OCHOBHBIX [TAPaMETPOB
MaTepuajoB U yCTPOUCTB
(hOTOHUKY H
onTonH(pOPMATHKHY;
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2.2 Komnerenuus IK-3

NK-3

METOAUKE.

CIOCOOHOCTHIO K MPOBEACHHUIO H3MEPEeHN B HCCJIeI0BAHUS PA3JIMYHBIX 00bEKTOB 10 3a/1aHHOM

s popMHUpOBaHHS KOMITIETSHIIMM HEOOXOIUMO OCYIIECTBUTH sl dTarnoB. CopepikaHue 3TarnoB Gopmu-
pOBaHMS KOMIICTCHIIUY, BUJIBI 3aHSITHH U HCIIOJIb3YeMbIC CPEICTBA OIICHUBAHUS NIPE/ICTABIICHBI B TabIuIE 2.4.
Tabmuma 2.4 — Dransl GopMUPOBaHUS KOMITIETEHITH U UCTIOIh3yEeMbIe CPEJICTBA OICHUBAHISI

TEPUCTHUK YCTPOICTB B CUCTEM
(hoTOHUKH U oNTONH(POPMATH-
KH.

U3MEpCHUs, OLICHUBATH 110~
TpCIIHOCTb U3MCPCHUH.

Cocras 3HaTh YMmerhb Baagern
ConepxaHue 3HAMb OCHOBHBIE METOIbI 13- yMemb TIPOBOIUTH H3MEPEHUS 61a0emb HaBbIKAMH COIIOCTaB-
ITANOB MEpEHUsI MapaMeTPOB U Xapak- 1 00pabaThIBaTh PE3yIbTATHI JICHUS PE3YJIbTATOB U3MEPCHUI

U PE3yNIbTATOB TCOPETHUCCKUX
HCCIIeIOBaHM B obnactu ¢o-
TOHUKH U ONTOUH(DOPMATUKH.

Buapl 3anaTii

Jlexuuw;
IIpakTueckue 3aHATHUS;

JlaGopaTopHble paboThI;
[IpakTHyeckue 3aHATHS;

JlaGopaTopHble paboThI;
[IpakTHyeckue 3aHATHS;

WuauBuayanbHEIE 3aJaHAS CamocTosTeapHas pabdora | Kypcomas pabora

I'pynmoBsie KOHCYABTAIIIH CTYICHTOB
Hcnoan3yembie Tecr; OdopmiieHre OTYETHOCTH W | BrmomHeHWe — 1a0OpaTOpPHBIX
cpeacTBa OLEHH- KonTponsHBIE pabOTHI; 3aImTa J1abopaTopHEIX PadoT; paboT u 3amuTa OTYETOB |

BaHHSA 3amura uHANBHAYyaIbHOTO | OdopmiieHne u 3anuTa | 3amura MIPAKTHIECKIX

3aJaHuUs; WHAWBHAIYAIEHOTO 33JaHUS; 3a1aHU;

Brmonaenne — mpaktudeckux | KoHTponbHBIE paOOTHL 3ammTa KypcoBOi pabOTHL;

3alaHUN BreimonHeHne — mpakTHUECKHUX | 3auer;

3aueT 3aJJaHHH; DK3aMeH

DK3aMeH KoHcrmiekt  camocTOsATEIbHOM

paboTsl

OOmue XxapakTepUCTUKY ITOKa3aTeIel 1 KpUTEpUEB OLICHUBAHUS KOMIIETEHIIMM Ha BCEX 3Tanax InpuBee-
HEI B Ta0uie 2.2 B 1. 2.1.
dopMynupoBKa MoKaszarenell 1 KpUTEpHUEB OLCHUBAaHUSI JAHHOW KOMITETCHIIUH MTpUBeAeHa B Tabmuie 2.5.

Ta6n1x1ua 2.5 — Tlokazarenu u KPUTCPpHUU OLICHUBAHWA KOMIICTCHIIMN HA 3TaIlax

puu

Iloka3aTenu u Kpurte-

3HaTh

Ymern

Baagern

OTJau4YHO

(BBICOKMI YPOBEHbD)

3HAem OCHOBHBIE METO/IBI 1
MPUHIUIIEI H3MEPEHUS
apaMeTpoB U
XapaKTEPUCTUK YCTPOUCTB B
cucreM (DOTOHHKHU U
onToMH(pOPMATHKHY;

yMmeen BBIOpATh METOA U
HPOBOJIUTH KOMIIJIGKCHBIE
HU3MepeHus, 1 00padaThIBaTh
pe3yJbTaThl K3MEPEHHS,
OLIEHHMBATh MOTPELIHOCTh
W3MEpEHUsI;

61a0eem HaBBIKAaMU PaOOTHI
HA U3MEPHUTEILHOM
000pYIOBaHUH U METOJAMHU
TEOPETHICCKUX
HCCIeN0BaHui B 001acTH
(hOTOHUKH 1
onTonH(OPMAaTHKHY;

Xopowmo

(0a30BbIii ypoBeHb)

3Haem OCHOBHbIE METO/IbI
U3MEPEHHs TapaMeTpoB U
XapaKTepUCTHK YCTPOICTB B
cucteM (DOTOHHUKHU H
ONTOMH(OPMATHKHY;

YMeen TIPOBOJUTh
OT/IENbHbIE U3MEPEHUS U
00pabaThIBaTh Pe3yIIbTATHI
U3MEPEHUs], OLICHUBATh
HOTPEIIHOCTh H3MEPEHHS;

6/1a0eem HaBbIKaMH PaOOTHI
Ha KOHKPETHOM
000pYIOBaHUH U BIAJICET
MeToTaMHu 00paboTKH
Pe3yAbTaTOB M3MEPEHHIA;

YaoBiaerBopuTebLHO
(IOpOroBLIil yPOBEHB)

uMmeem TIpeJICTaBIEHHE 00
METOZaX U3MEPEHUS
rapamMeTpoB U
XapaKTepUCTHK YCTPOICTB B
cucteM (QOTOHHUKH U
ONTONH(OPMATHKHY;

yMeen TIPOBOJIUTh
NpoCTeHIIe H3MEPEHHS 1
UMeEEeT MPEACTABICHUS
00paboTKe pe3ybTaToB;

671a0eem HaBbIKAMU pabOTHI
Ha npocreimem
000pyIOBaHUY C
odopmIIeHHEM TIOJTyYEHHBIX
Pe3yJbTaToB;
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2.3 Komnerennusa IIK-5
NK-5 CIOCOOHOCTBIO K AHAJIN3Y, PacyeTy, MPOCKTHPOBAHNIO 1 KOHCTPYHPOBAHHUIO B COOTBETCTBUH €
TEXHUYECCKHUM 3aJJaHUEM THIIOBBIX CHCTEM, HpHﬁOpOB, neTaneﬁ )7 y3J10B Ha CXEMOTEXHHUYECCKOM
M 3JIEMEHTHOM YPOBHSIX.

Hnst hopMUpOBaHUS KOMIIETEHIIMH HEOOXO0AUMO OCYIIECTBHUTH psifl 3TanoB. CopepkaHue 3TarnoB GOpMH-
POBaHMNS KOMITETCHINH, BU/IBI 3aHATHH U UCTIONb3yeMbIe CPEJICTBA OLIEHMBAHUS PEICTaBICHBI B Tabuie 2.6.
Tabnuua 2.6 — Dtansl GopMHUPOBaHHS KOMIIETCHIIMU U MCTIONb3yEeMbIe CPEICTBA OLICHUBAHHUS

M3TOTOBIICHUS (POTOHHBIX
YCTPOICTB U CUCTEM.

YCTPOWCTB U YMETh ONTUMH3H-
pOBaTh MapaMeTphl U XapaKTe-
PHUCTHKH yCTPOHCTB U CUCTEM
(hOTOHHKH.

CocraB 3HaTL YmMmerb Baagern
Conep:xanue 3Hamb METOJIBI pacuera, mpo- yMemsb MIPUMEHSITh COBPEMEH- 61a0emb HaBBIKaMU PabOTHI C
JTaNoB CKTUPOBAHUS U TEXHOJIOTHIO HbIE METO/IbI MPOESKTUPOBAHUS ONTHYSCKUMH JIEMEHTAMHU U

YCTpOWCTBaMU.

Buaebl 3aHaTui

Jlexmun;
[IpakTrdeckue 3aHATHS,

JlaboparopHbie paboTHI;
[pakTHyeckue 3aHATHS;

JlaboparopHbie paboOTEHI;
[NpakTHyeckue 3aHATHS;

WuauBuayanbHEIE 3aJaHAS CamocrosiTennpHas pabdora | Kypcomas pabora

I'pynmoBsie KOHCYABTAITNH CTYICHTOB
Hcnoaniyembie Tecr; OdopmiieHre OTYETHOCTH W | BemomHeHWe — 1abOpaTOpHBIX
cpeacrBa ouenu- | KoHTposnbHbIEe paboThI; 3alUTa J1ab0paTOPHBIX PaboT; paboT U 3aIuTa OTYCTOB

BaHUS 3ammra uHauBHayansHoro | Odopmienue u 3amuTa | 3amura MPaKTHUECKUX

3aJlaHus; HWHAWBUIYaJIIBHOTO 33aHuUS; 3aJaHu;

Brmonnenne — npaktuueckux | KoHTposbHBIE paboTEHI; 3amuTa KypcoBoi paboThl;

3alaHUN BrimonHeHne — mpakTHUECKHX | 3auer;

3auer 3aJIaHNM; DK3aMeH

OK3aMeH Koncnekr  camocTosTensHON

paboTet

OOniue XapaKTepUCTHUKY TOKa3aTeIe U KPUTEPUEB OICHUBAHUS KOMIIETEHIIMH Ha BCEX 3Tanax MpuBe/ie-
HbI B Tabnune 2.2 B 1. 2.1.
dopMyTUpOBKa MOKa3aTenell U KPUTEPUEB OICHUBAHUS JAHHOW KOMITETCHIIUH MTPUBEeHA B TabmuIe 2.7.

Ta6n1x1ua 2.7 — Ilokazarenu u KPUTCPpHUU OLICHUBAHWA KOMIICTCHIIMN Ha 3Tallax

puu

IMoka3aTenu u KpuTe-

3HaTL

YmMmerb

Baagern

OTJINYHO

(BBICOKH YPOBEHbB)

3Haem KOMILJIEKCHBIE METOIbI
pacyeTra, IPOEKTUPOBAHUS U
TEXHOJIOTHIO N3TOTOBJICHUS
(hOTOHHBIX YCTPOWUCTB H
CHCTEM;

yMeem TIPUMEHSTh
COBPEMEHHBIE METO/IbI
IIPOEKTUPOBAHUS YCTPOICTB
U yMETb ONITUMU3UPOBAThH
napameTpsl U
XapaKTepUCTUKU YCTPOHCTB U
cucteM (POTOHHKH;

671a0eem HaBbIKAMU PabOTHI
COBPEMEHHBIMU METOJJaMHU
MIPOEKTUPOBAHMUS;

YCTPOMCTB U CUCTEM;

IIPOEKTUPOBAHHUS YCTPOICTB
dboToHnKH N

Xopomo 3HAem OCHOBHBIE METOJBI yMeem TIOIb30BaThCs 61a0een OCHOBHBIMHU
(6a30BbIii ypoBeHbB) pacyeTa, IPOEKTUPOBAHUS U COBPEMEHHBIMHU HaBBIKAMH ITPOCKTUPOBAHMS
OT/IEJIbHBIE OTIEPALNN MPOTPaMMHBIMHU YCTPOHCTB;
W3TOTOBJICHUS (POTOHHBIX obecrieueHneM

W3TOTOBJICHHS (POTOHHBIX
YCTPOMCTB U CUCTEM;

YCTPOWCTB;

ONTONH(OPMATHKH;
Y0BIETBOPHUTEILHO 3HAem OTAETHHBIE METO/bI yMeem BBITIOIHSATH MIPOCTHIE é1adeem HaBBIKAaMH PaOOTHI
(moporoBbIii ypoBeHb) | pacdera, IPOSKTHPOBAHUS U pacyeTsl U pa3pabaTbIBaTh KOHCTPYKTOPCKOH
OTZETHHBIEC OTIepaIuy OTZETIHHBIC JIEMEHTEHI TEXHOJIOTHYECKOM

JIOKyYMEHTaIlel 1o
ONTHUYECKHUM DJIEMEHTAM
YCTPOWCTB;
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3. TUITIOBBIE KOHTPOJIbHBIE 3AJIAHU S

JlJis peanu3auu BBIICTIEPEYUCIICHHBIX 3a/1a4 00YYCHUS UCTIOIB3YIOTCS CICIYIOIINE MAaTSPHUAITbI:

— THUIOBBIC KOHTPOJIbHBIC 3a/IaHUS WIM WHBIC MaTEepPHasbl, HCOOXOAUMBIC JUIsl ONCHKU 3HAHWH, YMCHHIA,
HAaBBIKOB, XapaKTEPU3YIOIIUX 3Tarbl (OPMHUPOBAHHS KOMIIETEHIIMI B TMPOIECCE OCBOSHHS OOpa30BaTEIbHON
MPOTPaMMBI, B COCTaBE: OMPOCHI Ha JIEKIUAXK; MPAKTHUECKHE 3a/IaHuUs; TECTOBBIE 3a/laHMUs; KOHTPOJIbHEBIE pado-
ThI; HHIUBUAyaJIbHBIC 3aJIaHU; TA00OPATOPHKIC PabOThI; CAMOCTOSATEIIbHAS Pad0oTa; IK3aMeH.

3.1 TemaTuka TeCTHPOBAHMS
1. IlpueMHUKY U3TYUYCHUS.
2. YerpoiicTBa 0TOOpaXkeHNs HHGOPMAIIHH.

3.2 TeMaTnKa KOHTPOJIBHBIX padoT:
1. 3axonb! m3TydeHus. ICTOUHUKN U3TyICHHUA.
2. YcrpoiicTBa yIpaBiIeHHUS! CBETOM.

3.3 BeinosiHeHUe JOMAIIHUX UHANBHUAYAJIbHBIX 3a/1aHUIi:
1. Pacyer mapaMeTpoB HUTH HaKaa.

2. Pacyer nnTephepeHIMOHHOTO (PIIIFTPA HA TMHY BOJHBL

3. Pacyer BoJIbTaMIICPHOM XapaKTEPUCTUKHU JTHO/A.

3.4 Tembl 1a00paTopHBIX padoT:

1. MccnenoBanne sHEPreTHUECKUX XapaKTEPUCTUK CBETOM3IIYYarOLIMX AUOJIOB.

2. HccrnemoBaHHWe CHEKTPAJIbHBIX M KOJOPUMETPHUYECKHX XapPAaKTEPHCTHK  IOITYIPOBOIXHUKOBBIX
MCTOYHUKOB CBETA.

3. UccrienoBanue nmapamMeTpoB COMHEUHOM OaTapeu.

4. UccnenoBaHne TIOMYIPOBOAHUKOBBIX JIETEKTOPOB U3IYUCHHS HA BHYTpeHHEM (oTodddexTe.

5. HccnenoBanue MoIApH3a[MOHHBIX JIEMEHTOB M CBOMCTB MOJISIPH30BAHHOTO CBETA.

6. MccnenoBanue ONTHYSCKUX XapaKTEPUCTHK IEMEHTOB Ha (OTOpe(PPaKTUBHBIX KPUCTAILIAX.

3.5 Tembl NpaKTHYECKUX 3AHATHIL:

. 3aKOHBI U3ITyYEHHUSL.

. Pacder xapakTepucTHK N3ITydeHHUs JaMIl HaKaJTMBaHHS.

. PacdeT xapakTepHCTHK ra3opa3psaHbIX JaMIL.

. DNeKTpUUecKHe mapaMeTphl MOITyIIPOBOJIHUKOBOTO JTHO/A.
. Pacuer xapakrepucTiK HHTEP(HEPESHIMOHHOTO (QHIBTPA.

. Pacuer xapakrepuctuk oropesucropa.

. KoHCTpyKIINM CONHEYHOTO 3/1eMeHTa Ha KPEMHHU U apCEHUJIe TaUTusL.
. Pacuer Momyns Ha poTOpePpaKTUBHOM KPHUCTAILIE.

. Pacder akycToonTrdeckoro MoxynsTopa.

10. PacueT onTOBOIOKOHHOM JINHUH TIepeiadydl HHPOPMAIIHH.
11. OnTHueckue XapakKTepUCTHKH IJIAHAPHOTO BOJTHOBO/IA.

O 01N LN Wi~

3.6 TeMblI 1J151 CAMOCTOSITEILHOM PadoThI

1. TexHONOrHMYECKHE Cpeabl: Anr[apaTypa Hn JJIEMCHTBI T'a30BbBIX M KHUJIKOCTHBIX CHUCTCM. bazoBrie
oreparyi OYUCTKH KUJAKUX U ra3000pa3HbIX CPe/l.

2. besonacHocTh pa6OTLI B YHMCTBIX IMOMCHICHHUAX: TOKCHUYHBLIC, B3PBLIBOOIIACHBIC H IIOKApPOOITaCHBIC
CpCAbl. YTI/IJ'II/IBaL[I/Iﬂ OTXOJ0B.

3. Bakyym: miyOuHa Bakyyma, CpPeICTBa OTKa4KH M METOIbI KOHTPOJIS.

3.7 Bonpocsl k 3a4ety:

. ABGCONIOTHO "YepHOe Teno. 3aKOHBI H3TyUeHUSI.

. Pagunanyionnsle cBOWCTBA TBEPABIX TEIN.

. UcTounnku crmomiHoro n3nydeHus. JIaMIiel HakamuBaHUsL.
. UcTouHuKH TMHENYATOrO CeKTpa.

. Fa30pa3p$IJIHBIe JIaMIIbI BBICOKOI'O 1 HU3KOI'O 1aBJICHH .

. McTOYHNKN KOT€pEeHTHOTO N3ITyYEHHUSL.

. JTazepnl. Knaccudukanys. OCHOBHBIE TapaMeTpPhI.

~N NN W~
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8. 'a30BBIC MTa3EPHI.

9. TBepIOTEILHBIC JIA3EPHI.

10. ITomympoBOAHUKOBKIC JIA3€PHI.

11. JIazepsl ¢ mepecTpoWKOM YacTOTHI.
12. TTomynpoBOTHUKOBBIE CBETOINOIBI.

3.8 DKk3aMeHAIMOHHBbIE BONPOCHI:

. Knaccudukanys MCTOUHHKOB ONTHYECKOTO H3JIyUCHHUS.

. [lonmynpoBoAHUKOBBIE CBETOIUObI, KAK SJIEMEHT ONTOAIEKTPOHHKH.

. [lonmynpoBoaunkoBsie J1azepbl. KOHCTpYKTHBHBIE OCOOCHHOCTH.

. DNIeMEeHTH! YIpaBJIeHUs [TapaMeTpaMH ONTHYECKOTO M3IyYeHHU.

. Moaynauust ONTHYECKOTO U3TY4YCHHUS.

. AucniepcuoHHbBIE U TONAPU3aLlMOHHBIE 3JIEMEHTHI ONTUYECKUX YCTPOHCTB.
. OCHOBHBIE ITPUHIMIIBI TIOCTPOCHHUS ONTHYECKUX MH(POPMALIMOHHBIX CUCTEM.
. @oTtompuemusle ycTpoiicTBa. OCHOBHBIEC TapaMeTphI.

. [lonmynpoBoAHUKOBBIE NETEKTOPHI U3TY4YCHHUSL.

10. doTompreMHbIe yeTpolicTBa Ha BHENTHEM (hoTodddekTe.

11. doTompreMHbIe yCTPOKCTBA Ha TPHOOPaX C 3apsIOBOH CBS3BIO.

12. DneMeHTHI U YCTpOIicTBa HHTETpaIbHOW ONTORJIEKTPOHUKH.

13. OnTOBOJIOKOHHBIE JTUHUU MEPEIAUYH U YCTPOICTBA HA KX OCHOBE.

14. YcrpoticTBa 0TOOpaXKeHHSI ONTHYECKON WH()OPMAITHH.

O 00NN B~ Wi —

4. METOAUYECKHUE MATEPUAJIbBI

4.1 OcHoBHasi 1UTEpPaTypa

1. CmupnoB C.B. OcHoBbl (oTOHHMKH. VICTOUHUKM U NPUEMHHKU ONTUYECKOTO H3IIYHEHHUS:
Yuyebnoe mocobme. — Tomck, 2009. — 179 c¢. — [PNEeKTpOHHBIA  pecypc]. —
http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Smirnov/Smirnov_Osnovi_fotoniki_UP.pdf

2. Kanureescukii H.M. BoianoBas ontuka. — 5-¢ usza. — M3n-Bo «Jlanby», 2008. — 480 ¢. — [2mek-
TpoHHBIHN pecypc]. - http://e.lanbook.com/view/book/173/

4.2 lonoJHUTEIbHAs JIUTEPaTypa

1. Hanorexnonoruu B snektponuke: Monorpadus / H.W. boprapar [u ap.]; pen. F0.A. Yamnbi-
I'MH; MOCKOBCKHMI TrOCy/apCTBEHHBI MHCTUTYT 3JEKTPOHHOM TexHMKH. — M.: Texnocdepa, 2005. —
446 c. (20)

2. Pozenmep 2. Onrosnexrponuka: Ilep. ¢ ¢p. / 3. Pozenmep, b. Bunrep; pen. nep. O.H. Epma-
koB. — M.: Texuocdepa, 2006. — 588 c. (40)

3. OnroanekTponuka u HaHoQoToHHKA [ Tekcr] : yuebHoe mocobue st By3oB / A. H. rnaros. -
CIIO. : Jlans, 2011. - 539, [5] c. (15)

4.3 YyeOHO-MeTOAMYECKHE MTOCOOHS ¥ IPOrPAMMHOE o0ecredeHue

1. Cmupnos C.B., Caspyk E.B. OcHOBBI (pOTOHUKH: yueOHO-METOIMUECKOE TOCOOHE M0 ayau-
TOPHBIM MTPAKTUYECKUM 3aHATHSM U camocTosiTenbHON padore. — Tomck. — 2012. — 31 ¢. — [ameKkTpoH-
HBIN pecypc]. — http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Smirnov/Smirnov_Osnovi_fotoniki UMP.pdf

2. CmupnoB C.B. ®usnka tBepaoro tena: JIabopaTopHbIi MPaKTUKYM IS CTYACHTOB CIEIHallb-
Hocteld 210104 «MuKpO3JIEKTpOHUKA U TBEpAOTENbHAs dnekTpoHuka» u 200600 «PoToHMKA U ONTO-
undopmaruka». — Tomck: TYCYP, 2007. — 35 c. (50)

3. CmupnuoB C.B., Capyk E.B. OcHoBbl poToHUKH: MeToaudeckne yka3zaHus K BBIOTHEHHUIO
KypCOBO#l paOOTHI M OpraHHU3aIi CaAMOCTOATEIbHOM paboThl. — ToMck: ToMckuii rocyaapCcTBEHHBIN
YHUBEPCUTET CHUCTEM YIPABIEHUS U PaTUu03JeKTpoHuKH, 2012. — 22 c. — [anekTpoHHBIA pecypc]. —
http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Smirnov/Smirnov_Osnovi_fotoniki_KP.pdf
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http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Smirnov/Smirnov_Osnovi_fotoniki_UP.pdf
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Smirnov/Smirnov_Osnovi_fotoniki_UP.pdf
http://e.lanbook.com/view/book/173/
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Smirnov/Smirnov_Osnovi_fotoniki_UMP.pdf
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Smirnov/Smirnov_Osnovi_fotoniki_UMP.pdf
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Smirnov/Smirnov_Osnovi_fotoniki_KP.pdf
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Smirnov/Smirnov_Osnovi_fotoniki_KP.pdf

4.4 ba3pl JaHHBIX, HHGOPMALIMOHHO-CIIPABOYHbIE H MOUCKOBBIE CHCTEMbI

1. OGpazoBarenbHblid TOpTAal B CBOOOAHOM nocTyne: «DPu3uka, XUMHs, MaTeMaTHKa CTyICHTaM H
mkosnpHuKaM. O0pasoBartenbHblid mpoekT A.H. Bapruna» — Pexxum nocryma: http://www.ph4s.ru/

2. «EnuHoe OKHO JTocTyma K 00pa3oBaTeNbHBIM pecypcamy» [DNEeKTpOHHBIN pecypc]: nHpOpMaIMoHHas
cucteMa. — Pexxum jgoctyna: http://window.edu.ru/

3. «eLIBRARY.RU» [DnexkTpoHHBII pecypc]: Hay4dHas dJeKTpoHHash OubmuoTteka. — Pexxum mocryma:
http://elibrary.ru

4. «Hayuno-o0pa3oBarenbHbiii moptan TYCYP» [OnektpoHHBIN pecypc]: HaydHO-00pa3oBaTeNbHBINA
nopras yHuBepcureTa. — Pexkxum nocryna: http://edu.tusur.ru/
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