MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

YTBEPXJIAIO
JlupexTop AenapTaMeHTa HAyKd U UHHOBAIUH
B. M. PyneBckuii
«_» 20

PABOYAS ITPOTPAMMA TV CHUTIMHBI
OnTuyeckne M ONTHKO-3JIEKTPOHHbIE MPHOOPHI M KOMILJICKChI

YpoBeHb 00pa3oBaHus: BbIcLIee 00pa30BaHue - MOAT0TOBKA KaJPOB BbIcIIeH KBaIu(puKanuu
Hanpasnenune noaroroBku / crnenuanbHocTh: 12.06.01 doTonnka, npudéopocTpoeHue, oNnTHYECKHE U
OMOTeXHMYECKHEe CHCTeMbI M TeXHOJIOTHH

Hampasnennocts (mpoduns) / cneruanuzanus: OnTudeckue W ONTHKO-IJIEKTPOHHBbIE NMPUOOPHI U
KOMILIEKChI

®dopma 0O0ydeHHS: OUHASA

@axynbreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: I, Kadenpa r1eKTpOHHBIX NIPUOGOPOB

Kypc: 2,3

Cemectp: 4, 5

Y4eOnsiii mnan zHabopa 2017 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 4 cemecTp 5 cemectp Bcero J2B107080%000
1 | Jlekuun 18 0 18 4acoB
2 |IIpakTHueckue 3aHATHS 18 18 36 4acoB
3 |Bcero aymuTOpHBIX 3aHATHI 36 18 54 4acoB
4 | CamocrosTenbHas paboTa 36 18 54 4acoB
5 |Bcero (0e3 sx3amMeHa) 72 36 108 4acoB
6 |IloaroroBka u crava sK3aMeHa 0 36 36 4acoB
7 | OOwas TpyI0eMKOCTh 72 72 144 4acoB
2.0 2.0 4.0 3.E.

JuddepeHnpoBaHHbIi 3a4eT: 4 ceMecTp
DK3ameH: 5 cemecTp

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
VHdbopmaius o Biagesblie: .

OUO: [lenyriaHoB A.A. fomek 2018
HoisxkHOCTh: PekTop

Hata mognucauus: 31.05.2017
VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁlpbl
nporokot Ne 66 ot « 20 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (cnieruanbHocTh) 12.06.01 doToHMka, MpuOOPOCTPOCHHE, ONTHIYECKHNE U OMOTEXHUYECKHUE CHUCTE-
MBI U TexHoJIoruH, yrBepxkaeHHoro 30.07.2014 roxma, paccMoTpeHa U ojo0peHa Ha 3acelaHuu Kadeapsl

O« » 20 ropma, mpotokon Ne
PazpaboTuuk:
npodeccop kad. OI1 H. . Bypumos

3aBenyronmii o0ecnieunBaromeii kad.
OI1 C. M. llannapos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

oIl C. M. llangapos
OKCIIepTHI:

3aBeyIONIHil aCIUPAHTYPOM T. FO. KopoTtuna

IIpodeccop kadenpsl IeKTPOHHBIX
nipudopos (DI1) JI. H. Opnukos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

YIIyOJICHHOE OCBOCHHE TEOPETHUYECKUX M METOMOJIOTMYECKUX OCHOB ONTHUKH, KaK TEXHUYECKOU
HAYKH, JUIsl UX MCIOJb30BAHUS B MHHOBAIIMOHHOW EATEIHHOCTU B chepe HayKu, 00pa3oBaHUs, TEXHUKH,
MIPOMU3BOJICTBA;

opranu3aiys padoThl MO MOATOTOBKE K Caue KaHAUJATCKOrO 9K3aMeHa IO CIeNUaIbHOW JUCIIH-
wnHe 1o crnenuanbHocTH 05.11.07 - OnTHyeckre U ONTUKO-3JIEKTPOHHBIE TPUOOPHI M KOMILJIEKCHI B CO -
oTBeTCTBUM ¢ HOMEHKIAaTypoil crenuanibHOCTeH HAaydHBIX PaOOTHHUKOB, YTBEPKIACHHON mpukazoM Mu-
HoOpHayku Poccun Ne 59 ot 25.02.2009 .

1.2. 3agaun QUCHUTINHBI

—  yrayOseHue HeoOXOAMMBIX B MPO(ECCHOHAIBHOW AEATENbHOCTH 3HAHUM MO ONTHYECKUM M
ONTHUKO-3JIEKTPOHHBIM ITPHUOOpPaM U KOMITJIEKCAM U 1O MOJIX0/1aM U MaTeMaTHYE€CKUM MOJEISAM, UCTIOIb3Y-
€MBIM IIpU Pa3pabOTKe HUCCIEAO0BATEIbCKUX, U3MEPUTEIbHBIX, KOMMYHUKAIIMOHHBIX U TEXHOJOIMUYECKUX
npruOOPOB, CUCTEM U KOMIUIEKCOB, UCTIONIB3YIOIINX ONTUYECKHHA JHANa30H JIEKTPOMArHUTHBIX BOJIH;

— TOJlyuyeHHe U yrinyOlieHHe 3HaHUM M0 MH)KEHEPHBIM acCHeKTaM CO3JlaHHsl HOBBIX METOJOB U
annaparypsl Uil GU3UUYECKUX HCCIEIO0BaHUN C MCIIOJIb30BAHUEM ONTHYECKOTO M3IyYeHMs, BBICOKOTOY-
HBIX H3MEPEHUH, CPE/ICTB Nepeaadn U 00padoTKku HH(pOopMaIiu, 00paboTKH MaTepHasoB U PEUICHUS JpY -
I'UX 3a/lad HapOAHO-XO3SHCTBEHHOT0 M OOOPOHHOTO Ha3HAYCHHUs, TPEOYIOUIMX HCIIOIb30BAHUS ONTHYE-
CKOM M OITHUKO-2JIEKTPOHHON TEXHUKHU.

2. Mecto mucuunimnebl B ctpykrype OIIOII

Huctunnuaa «ONTHYECKHUE W ONTHKO-AIEKTpOHHBIE puOopsl u komruiekes» (b1.B.O/I.1) otHo-
cutcs K 6moky 1 (BapuaTtuBHas 4acTh).

[TpenmecTByOUMMHI AUCUUIIMHAMY, (POPMHUPYIOIIMMH HayaJlbHbIE 3HAHUS, ABISIOTCSA: MeTopbl
yIpaBJIeHUs] ONTHYECKUM H3i1yueHrneM, OCHOBBI OpraHu3allii Hay4dHbIX HcCel0BaHui, Teopus cucteM
cucteMHbIN aHanu3, @oToHuKa, IPUOOPOCTPOEHHUE, ONITUUECKUE U OMOTEXHUUECKHE CUCTEMBI U TEXHOJIO-
run, ONTHYECKHE U ONTHKO-3JIEKTPOHHBIE PUOOPHI U KOMILIEKCHI.

[Tocnenyromumu IUCUUIUIMHAMU ABJstOTCS: [loAroroBka K ciave M cada rocylapcTBEHHOTO 3K-
3ameHa, [loaroroBka Hay4HO-KBaJIM(UKAIIMOHHON PabOTHI (AHUCCepTaIMM) HA COUCKAHNUE YYCHOM CTENeHH
KaHauaara Hayk (paccpen.), OnTuuecKkre U ONTUKO-3JIEKTPOHHBIE IPUOOPHI ¥ KOMILIEKCHI.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTHHBI

[Tpouiecc n3yueHus: AUCUUILIIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMINX KOMIIETCHIIN:

— OIIK-3 Bnasenne METOAMKON pa3pabOTKH MaTeMaTHIECKUX U (PU3NIECKUX MOJIETICH UCCIIemy-
€MBIX [TPOLIECCOB, SIBICHUH U 00BbEKTOB, OTHOCALIMXCS K PO ECCHOHAIBHON cdepe;

— TIK-3 CriocoOHOCTh K MCCIEIOBAHUIO M Pa3pabOTKe HOBBIX METO/OB, NMPUOOPOB U CUCTEM
yIOpaBiIeHUS] ONTUYECKUM H3ITYyYeHHEM, MPeAHa3HAYeHHbIX KakK A7 (GU3HMUeCKUX HCCIeI0BaHUi U MpoBe-
JIEHUS BBICOKOTOUHBIX U3MEPEHHI, TaK U IJIs1 CO3JaHUSI ONTHUKO-JIEKTPOHHBIX CUCTEM U KOMIUIEKCOB;

— IIK-4 CnocoGHOCTh K HCCeI0BaHHUIO M pa3paboTKe HOBBIX METOJIOB, TPUOOPOB U CUCTEM, UC-
MOJIB3YIOMINX AIEKTPOMATHUTHOE M3IIYYCHHE ONTHYECKOro AMana3oHa JUis aHallku3a mapaMeTpoB Gpu3nde-
CKHUX IOJICH;

B pesynbrare u3ydeHus IUCIUTUIMHBI 00YYarOIIUNCS JOKEH:

— 3HATh (PU3NYECKHE OCHOBBI ONTUKH, OCHOBHBIE 3aKOHBI U TMIOHSATUS MPUKIIATHON ONTHKH, IO~
XOJIbI K CO3JIaHUIO ONITUYECKUX M ONTHKO-3JIEKTPOHHBIX MPUOOPOB, CUCTEM M KOMILIEKCOB Pa3IMYHOIO Ha-
3HAUYCHMUS, IPUHIIUITE TIOCTPOCHHS W (DYHKIIMOHUPOBAHUSI ONTHYECKUX W ONMTUKO-JICKTPOHHBIX JJIEMEH-
TOB, CUCTEM U MPHOOPOB; OCHOBBI METPOJIIOTHU MPUMEHUTENIBHO K ONTUYECKUM HU3MEPEHUSIM, IPUHIUIIBI
npueMa u mpeoOpa3oBaHMs CUTHATIOB B ONTHYECKUX M ONTHUKO-JIEKTPOHHBIX MPUOOpaxX M KOMIUIEKCAX,
METOIbl U TOJXO/bI, UCIIOJIb3yEMbIE MPU MPOEKTUPOBAHUU ONTHYECKHUX W ONTUKO-3JIEKTPOHHBIX MPUOO-
POB M KOMIUIEKCOB; OCHOBBI TEXHOJOTMU ONTHYECKOTO M ONTHUKO-3JIEKTPOHHOTO MPUOOPOCTPOSHMUS,
OCHOBHBIE KJIACCHI U THUIIBI COBPEMEHHBIX ONTUYECKUX U ONTHUKO-3IEKTPOHHBIX MPHUOOPOB M KOMILJIEKCOB
Pa3IMYHOTO HAa3HAYCHHUS

—  yMeTb OIpeNeNsTh U 000CHOBBIBATH BHIOOP CXEMbI TOCTPOCHUS] ONTHYECKUX U ONTUKO-JIEK -
TPOHHBIX MPUOOPOB U KOMILIEKCOB, & TAK)KE METOJIOB pacueTa, MPOSKTUPOBAHUS M TEXHOJIOTUU H3TOTOB-
JICHUs! JeTajell, y3JI0B U 3JIEMEHTOB M ONTHYECKUX U ONTHKO-3JIEKTPOHHBIX MPHUOOPOB U KOMILJIEKCOB B
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OciIoM

- BJIAA€Tb MCTOJaMU MAaTEMATUYCCKOIO MOJACIIMPOBAHNUA U HMHXKCHCPHOTO MMPOCKTUPOBAHUA 1€~
Taneﬁ, Y3JIOB H 3JIEMCHTOB U OIITUYCCKHUX U OIITUKO-3JICKTPOHHBIX HpI/I60pOB N KOMIIJICKCOB B LICJIOM,; MC-
TOAAMH CGOpKI/I, IOCTUPOBKU U KOHTPOJIA B MPOUCCCC U3TOTOBJICHUA THIIOBBIX z[eTaneﬁ, Y3JIOB U OIITHUYC -
CKHUX W OIITHKO-3JICKTPOHHBIX HpI/I60pOB 1 KOMIIJICKCOB B LICJIOM; METOJUKAMH OIITUYCCKHX I/ISMepeHI/Iﬁ n
KOHTPOJIA OCHOBHBIX MTApaMETPOB U XaPAKTCPUCTHUK OIITUYCCKHUX MATCPHUATIOB, OIITUICCKUX JeTaliei U OIl-
THUYCCKHUX CUCTEM B PA3JIMYHBIX JUalla30HaXx OIITHYECKON 00J1aCTH CIICKTpa

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aueTHBIX €IMHMILIbI U IIPEJCTaBIeHa B Ta0mu -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI

Bunpl yueOHOM 1esTenbHOCTH Bcero uacos CemecTpsl

4 cemectp 5 cemectp

AynuTopHble 3aHATUSA (BCETO) 54 36 18
Jlexnmn 18 18 0
[IpakTrueckue 3aHATHS 36 18 18
CamocrosTenpHas paboTa (BCero) 54 36 18
[TpopaboTka JIEKITMOHHOTO MaTepHraia 9 9 0
CamocrodaTenbHOe H3ydyeHHe TeM (BOTIPOCOB) 28 18 10
TEOPETHYECKON 4acTH Kypca
[ToaroToBka K MpakTUUYECKUM 3aHATHUSM, 17 9 8
CeMHMHapaM
Bcero (6e3 3x3ameHa) 108 72 36
[TonroroBka u cnava sK3aMeHa 36 0 36
OO61mas Tpy10eMKOCTb, 4 144 72 72
3auetHbie EquHutb 4.0 2.0 2.0

5. Conepxxanue Q1MCUMILTHHBI

5.1. Pa3zgesbl AUCHUIIIMHGBI U BUABI 3AHATHI
Paznenbl IUCHUIUIMHBI ¥ BUIBI 3aHATHI IPUBEACHBI B Ta0mue 5.1.
Tabmuna 5.1 — Pazgensl AUCUUIUIMHBL U BUIbI 3aHATUI

- - 2§ 3 S
) = < 3 GE) % E
. 3 = <! 2 0
HazBanus pa3nenoB TuCHUTITHHBL i j a o O g &
= = = g0 = E
& 5 28 s 3
= © Ao S
4 cemectp
1 CoBpeMEHHOE COCTOSIHUE U NEPCIEKTUBBI 1 2 6 9 OIIK-3, I1K-3,
pa3BUTUS ONTUYECKOTO U ONTHUKO-3JIEK- I1IK-4
TPOHHOTO MPHUOOPOCTPOCHUS
2 OCHOBEBI ONITUKH 5 4 8 17 OIIK-3, TIK-3,
[1K-4
3 IlpuknanHas OnTUKa 5 4 8 17 OIIK-3, TIK-3,
I1K-4
4 VICTOYHUKH U IPUEMHUKH ONITUYECKOTO U3- 4 4 7 15 OIIK-3, TIK-3,
JIyYEHHUS [K-4

CornacoeaHa Ha noptane Ne2 42209



5 OnTuyeckue u3MepeHus 3 4 7 14 OIIK-3, TIK-3,
[1K-4
Hroro 3a cemectp 18 18 36 72
5 cemecTp
6 IIpuem u nmpeobpa3zoBaHUE CUTHAJIOB B OII- 0 7 6 13 OIIK-3, IIK-3,
TUYECKUX U ONTUKO-3JIEKTPOHHBIX MPUOOpax [1K-4
U KOMIUIEKCax
7 IIpoekTupoBaHUE ONTHUYECKUX U ONITHUKO- 0 7 6 13 OIIK-3, T1K-3,
JJIEKTPOHHBIX TPUOOPOB U KOMILIEKCOB I1K-4
8 OCHOBBI TEXHOJIOTHH ONITUYECKOrO U OIl- 0 4 6 10 OIIK-3, TIK-3,
TUKO-3JIEKTPOHHOT'O IPUOOPOCTPOCHHUS I1K-4
Hroro 3a cemectp 0 18 18 36
Uroro 18 36 54 108
5.2. Conep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSIM)
ConepxaHue pa3aenoB JUCHUIUIMH (110 JIEKIUSAM) IPUBEACHO B Tabuie 5.2.
Ta6mura 5.2 — ConeprkaHue pa3faenoB JUCIUIUIAH (IO JICKIHSIM)
3 =
3 = =
= 2 5
Ha3zBanus paznenos Copeprkanue pa3aesioB TUCHUTITUHBI (110 JIEKIUSM) zF &5
o S g
X g =
e e g
= o
4 cemectp
1 CoBpemenHoe Ponb onTHyecKkuX U ONTUKO-JIEKTPOHHBIX TPUOOPOB 1 [IK-3, TIK-
COCTOSIHHE H u xomiuiekcoB (O u O3II u K) B pazButum Hayku u 4
NEepPCIEeKTUBBI pa3BUTHS | TeXHUKHU. KpaTkuii uctopudeckuit 0630p u poib
ONTUYECKOTO U ONTUKO- | OTEYECTBEHHBIX YUEHBIX U MHKEHEPOB B Pa3BUTUU
3JIEKTPOHHOT'O OINITUYECKOr0 ¥ ONTHUKO-3JIEKTPOHHOTO IPHOOpOCTpOE-
pruOOPOCTPOCHUS Hus. [lepcnektuBbl u TenaeHuuu pazputus O u OOI1
u K.
Hroro 1
2 OCHOBBI OITHKHU DJeKTpoMarHuTHas U KBaHTOBasl IpUpoJa ONTHYECKO- 5 OIIK-3,
ro u3nydeHusi. OCHOBHBIE 3aKOHBI ONITUYECKOrO U3ITY- I1K-3, T1K-
yeHus. [Ipubmmxenus reoMmeTpudeckoit ontuku. Pac- 4
IIPOCTPAaHEHHE CBETAa B U30TPOIHBIX U aHU30TPOIHBIX
cpenax. [omspuzanus. /[BoiiHOE TydenpeoMICHHE.
[Tpumenenue nomsipuzaruu. Matepdepennus. Kore-
pentHoCTh. [Ipumenenune unrepdepenunu. Muoromy-
yeBas uatephepenius. Judpaxnus. [Ipumenenue
mudpakuun. Pazpemaromnias cnocodbnocts. ['onorpa-
¢us u ee npuMeHeHue B ontuke. PacnpocTpanenue
OINITHYECKOTO M3JIy4eHUs B aTMOc(hepe u APYrux
MOMIOUIAIOIIUX, PACCEUBAIOLINX, PEIOMIISIOIINX U
TypOyJIEHTHBIX Cpeax.
Hroro S
3 [IpuknanHas onTuka OCHOBHBIE 3aKOHBI U ITOHSTHSI TEOMETPUUECKON ONTH- 5 OIIK-3,
ku. [Ipuanun depma. Yenosus noiIy4eHUs UACAIBHO- I1K-3, TIK-
ro m300paxeHusi. OCHOBHBIE MOJIOKEHUS B (HOPMYITBI 4
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WJI€AJIbHOM ONTUYECKON CUCTEMBI M ONITUKH MapaKCcH-
anbHbIX ayuyeil. MuBapuanTtsl: A0Ge, Jlarpanxka-Iens-
mroibiia, FOura-I'ynsctpanga. OrpaHuyeHue my4ykoB
Jy4yel B onthuueckux cucremax. Musapuant ltpay-
Oemnsi. SIpKoCTh M OCBEILIEHHOCTh N300paxeHus. Teo-
pus abeppalluii ONITUYECKUX CUCTEM. XPOMATUUECKUE
1 MOHOXpOMaTuveckue adeppanuu. Diikonan [IBap-
LIIWIbAA. TUTIOBBIE ONITUYECKUE AETAIU U UX Xapak-
Tepuctuku. Knaccudukaius onTHYecKux CUCTEM U
UX OCHOBHBIE XapakTepucTuku. OCHOBHBIE 3a7a4H,
pelIaeMble pu rabapuTHOM pacueTe ONTUUYECKUX CH-
creM. OcoObeHHOCTH Jla3ep-HOW ONTHKH, (popMupoBa-
HUE JIa3€pHOT0 U3IyYEHUsI ONTUYECKUMH CUCTEMaMH.
Ontuyeckue cucTeMsl st GOKYCUPOBAHMUS, KOJLTH-
MHPOBAHUs1, U3BMEHEHUS IMarpaMM HaIlpaBICHHOCTH U
COTJIAaCOBAHMUS JIa3€PHOT0 U31ydeHus. BoirokoHHo-
ONTUYECKUE CUCTEMBI U KX 0COOCHHOCTH. MIHTerpanb-
Hasi ONTHKA U TIEPCTIIEKTUBHI ee pa3BuTus. JJudpakun-
OHHBIE ONTUYECKUE FIEMEHTHI U cucTeMbl. O1ieHKa
KavyecTBa M300pakeHUs, JaBA€MOTO ONITUYECKOH CH-
cremoil. Kpurepuu kauectsa. Beruucnenue u MeToasl
SKCHEPUMEHTAIBHOTO ONPEAETIECHUS ONTUYECKON
nepenaTouHo GpyHKIuH.

HUroro

4 VICTOYHUKA U
MIPUEMHHUKH ONITUYECKOTO
W3IIy4eHUs

OcHOBHbIE BUBI HCTOYHUKOB ONTHYECKOTO U3IIyde-
Hus. [TapaMeTpsl 1 XapakTEpUCTUKN UCTOUYHUKOB. He-
KOT€pEHTHBIE UCKYCCTBEHHBIE U3irydarenu. Ecre-
CTBEHHBIE UCTOYHUKH n3i1ydeHUs1. COBpEMEHHBIE JIa-
3€pbl: IPUHLIUIIBI JEHCTBUSL, IPUHLIUIIAAIIBHBIE CXE-
MBI, PEKUMBI pabOThI, TapAMETPhI U XapaKTEPUCTUKH.
OcHOBHBIE BUIbI IPUEMHUKOB ONTHYECKOTO U3JIy4de-
Hud. [71a3 yemoBeka Kak MPUEMHUK U3IIYYEHUS U U3-
MepuTeNbHONU nHpopMaruu. CBOHCTBA 3pUTEIBHOTO
aHanu3zaropa. [TapameTpsl 1 XapaKTepUCTUKH PUEM-
HUKOB ONTHYECKOIO U3JIy4eHUsl. MHOr0o3J1€MEHTHBIE
MIPUEMHUKH U31ydeHNs. CXeMbl BKIIFOUEHUS ITPUEM-
HUKOB U3JIy4€HHS U CONIACYIOLIUE LICTIH.

Hroro

OIIK-3,
TIK-3, TIK-

5 OnTuueckue
U3MEPECHHS

OCHOBBI METPOJIOTUH TPUMEHUTENBHO K ONTHYECKUM
nu3MepeHussM. MetoJisl 1 IprOOopHI 11 U3MEPEHUS U
KOHTPOJISI OCHOBHBIX IIaPAMETPOB U XapaKTEPUCTUK
ONTUYECKUX MATEPUAIIOB, ONTUYECKHUX JAETANIEH U OIl-
THYECKHUX cucteM. OnTHYecKue u3MepeHus B nHppa-
KpacHOH U ynb-TpadnuoaeToBoi 00IacTIX CIeKTpa.
®doromeTpust u paaromerpus. [lpuHnune padboTsl 1
CXEMbI OCHOBHBIX THIIOB ()OTOMETPOB, PaTUOMETPOB,
CIIEKTPO(POTOMETPOB U crieKTpopaauomMeTpoB. Croco-
ObI U3MEpEHNUs TapaMEeTPOB U XapaKTEPUCTHK Jiazep-
HOT'O U3JIy4EHHUsI

Htoro

[K-3, TIK-

Hroro 3a cemectp

18
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Hrtoro

18

5.3. Pa3nenbl JMCUMILNIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00ecneYyuBAKIIMMH (NPeAbl Ty IIIUMHU)
U o0ecnieynBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU
Pazaenbl qucHUIUIMHBL U MEKIUCHUILTHHAPHBIE CBS3H C 00ECTICUUBAIOIIMMEU (MIPEABIAYIIMMU) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBICHBI B TabmuIE 5.3.
Tabmuua 5.3 — Pazfenbl AUCHUIUIMHBI M MEXAMCIUIITIMHAPHBIE CBSI3U

No pa3nenoB naHHOUM NUCHMIUIAHEL, I KOTOPBIX HEOOXOIUMO
Hay¥MeHOBaHME TUCIUILIMH M3ydeHre 00ecneurBaronuX U 00ecneunBaeMbIX JUCIIUILTUH
1 2 3 4 5 6 7 8
[IpeamecTByromue TUCHUTIITUHBI
1 Metonp! yIpaBiIeHUS OITHYE-
ABL yIIp + + + + + +
CKHM H3JTy4YeHUEM
2 OCHOBBI OpraHu3aluu Hay4- N N
HEIX UCCIICIOBAaHUMI
3 Teopust cuCTEM M CUCTEMHBIN . .
a”HaJIN3
4 doToHMKA, MPUOOPOCTPOCHHE,
OINITHUYECKUE U OMOTEXHUYECKUE + + +
CHUCTEMBI U TEXHOJIOTUHU
5 Onruueckue U ONTHKO-3IIEK-
+ + + + + + + +
TPOHHBIC TPUOOPHI U KOMIUICKCHI
[Tocnenyromye TUCHUIIIIUHBI
1 IToaroroBka K cmaue ¥ caaya
a a a + + + + + + + +
roCyIapCTBEHHOTO PK3aMeHa
2 TloaroroBka Hay4HO-KBaTH(PH-
KaIlMoOHHOM paboThI (quccepra-
H P (amccep + + + + + + + +
IIM1) Ha COUCKaHUE YUEHOU CTe-
MeHU KaH/IMJ1aTa HayK (paccpel.)
3 OnTuueckue U ONTUKO-3IIEK-
+ + + + + + + +
TPOHHBIC TPUOOPHI U KOMILICKCHI

5.4. CooTBeTcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMILIMHBI, M BU/10B 3aHATHH
CootBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, W BHUJIOB 3aHATUN

npezcTaBiIeHo B Tabmuie 5.4.

Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MIPU U3YYEHUHN JUCIHUIUIUHBL, U BUIOB 3aHS -

TUH
§ Bunnl zansatui
= X
5 = o
5 o 3 g @DopMBbI KOHTPOJIS
= ] ¥ .
= = < =
5 o, <
7 = O
OIIK-3 + + + Dx3ameH, Onpoc Ha 3aHITHUSX,
Tect, luddepenmpoBanublii 3a-
4er
IIK-3 + + + Dx3ameH, Onpoc Ha 3aHATHSIX,
Tect, luddepennupoBannblii 3a-
4eT
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I1K-4 +

qcT

+ + Dx3ameH, Onpoc Ha 3aHITHUSX,
Tect, IuddepennmpoBanHblii 3a-

6. UnTepakTuBHBIE MeTOABI M (POPMBbI OPraHU3ALMHN 00yUYEeHHUS

He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI

He mpenycmotpeno PVYII

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)

HanmeHoBaHME MPaKTUUECKUX 3aHATHI (CEMUHAPOB) MPHUBEAEHO B Tabmmue 8.1.
Tabmuma 8.1 — HammMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMUHAPOB)

UJCAIBHON ONTUYECKON CUCTEMBI U ONITUKY MapaKCU-
anbHbIX Jyuyeil. MuBapuantsl: A0Ge, Jlarpanxka-Iens-
mronbla, FOxra-I'ynectpanga. OrpanuueHue my4KkoB
Jiy4yel B ontuueckux cucremax. Musapuant ltpay-
6enst. SIpKOCTh M OCBEILIEHHOCTh U300paxkeHus. Teo-
pus abeppaliuii ONTUYECKUX CUCTEM. XPOMATUUECKUE
U MOHOXpoMaTHhdeckue abepparuu. Diikonan LlIBap-
HIIWIbAA. THIIOBBIE ONITUYECKHE IE€TAIIN U UX XapaK-

3 z S
: | i
= > O
Ha3Banus paznenos HaumeHoBaHne IPaKTUYECKHUX 3aHATHH (CEMUHApOB) | = & &5
= | ES
2 o 2
= o
4 cemectp
1 CoBpemeHnHoe Ponb onTHyecKkuX U ONTUKO-JIEKTPOHHBIX TPUOOPOB 2 [IK-3, TIK-
COCTOSIHHE U 1 KOMIUIEKCOB B Pa3BUTUU HAyKU U TeXHUKHU. KpaTkuit 4
NEepPCIEKTUBBI Pa3BUTHSL | ICTOPUYECKHUM 0030p U pOJIb OTEUECTBEHHBIX YUEHBIX
ONTUYECKOTO U ONTUKO-  |U MHKEHEPOB B PA3BUTUU ONTUYECKOTO U ONTHUKO-
JIEKTPOHHOTO 3JIEKTPOHHOTO NpubdopocTpoeHus. [lepcrekTuBs U
pruOOPOCTPOCHUS TEHJCHIIMH Pa3BUTUS ONTUYECKUX U ONTHKO-3JIEK-
TPOHHBIX IPUOOPOB U KOMIIJIEKCOB.
Hroro
2 OCHOBBI ONITHKHU DJeKTpoMarHuTHas U KBaHTOBAsl IPUpoJa ONTHYECKO- OIIK-3,
ro u3nydeHusi. OCHOBHBIE 3aKOHBI ONITUYECKOrO U3ITY- ITK-3, I1K-
yenus. [Ipubmmxenus reoMmetTpudeckoil ontuku. Pac- 4
IIPOCTPAHEHHUE CBETA B N30TPOIHBIX U aHU30TPOITHBIX
cpenax. [omsapuzanus. /J[BoiiHOE TydenpeoMICHHE.
[Tpumenenue nomsipuszaruu. Matepdepennus. Kore-
pentHoCTh. [Ipumenenune unrepdepenunu. Muoromy-
yeBas uatephepenius. Judpaxnus. [Ipumenenue
mudpakuun. Pazpematomnias cnocobnocts. [onorpa-
¢us u ee npuMeHeHue B ontuke. PacnpocTpanenue
OINITHYECKOrO M3JIy4eHUs B aTMOc(hepe u APYrux
MOMIOIIAIOIINX, PACCEUBAIOILNX, TPEIOMIIIOIINX H
TypOyJIEHTHBIX Cpeiax.
Hroro
3 [IpuknanHas onTuka OCHOBHBIE 3aKOHBI U ITOHATHSI TEOMETPUUECKON ONTH- OIIK-3,
ku. [Ipuanun depma. Yenosus noIy4eHUs UACAIBHO- I1K-3, TIK-
ro m300paxeHusi. OCHOBHBIE MTOJIOKEHUS B (HOPMYITBI 4
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tepucTtuku. Knaccudukaius onTHYecKux CUCTEM U
UX OCHOBHBIE XapaKTepucTuKku. OCHOBHBIE 3a7a4H,
pelIaeMble pu rabapuTHOM pacueTe ONTUUYECKUX CH-
creM. OcobeHHOCTH Jla3ep-HOW ONTHKH, (popMupoBa-
HUE JIa3epHOT0 U3ITy4YeHHUsI ONITUYECKUMHU CUCTEMAMHU.
Ontuyeckue cucTeMsl st GOKYCUPOBAHMUS, KOJLTU-
MHUPOBaHUs, U3MEHEHHS IUarpaMM HamnpaBiIeHHOCTH U
COTJIAaCOBAHMUS JIa3€PHOT0 U31ydeHus. BoirokoHHo-
ONTUYECKUE CUCTEMBI U KX 0COOCHHOCTH. MIHTerpanb-
Hasi ONTHKA U TIEPCTIEKTUBEI ee pa3BuTus. JJudpakun-
OHHBIE ONTHYECKHUE 3JIEMEHTHI U cucTeMbl. O1leHKa
Ka4yecTBa M300pakeHUs], JaBA€MOTO ONITUYECKOH CH-
cremoit. Kputepun xauectBa. Beruncienue u METO/IbI
SKCHEPUMEHTAIBHOTO ONPEAETIECHUS ONTUYECKON
nepenaTouHo GpyHKIuH.

HUroro

4 VICTOYHUKA U
MIPUEMHHUKH ONITUYECKOTO
W3IIy4eHUs

OcHOBHbIE BUBI HCTOYHUKOB ONTUYECKOTO U3IIyde-
Hus. [TapaMeTpsl 1 XapakTEepUCTUKN UCTOUYHUKOB. He-
KOT€pEHTHBIE UCKYCCTBEHHBIE U3ilydarenu. Ecre-
CTBEHHBIE UCTOYHUKH n3i1ydeHUs1. COBpEMEHHBIE JIa-
3€pbl: IPUHIIUIIBI JEHCTBUSL, IPUHLIUIIAAIIBHBIE CXE-
MBI, PEKUMBI pabOThI, TApaMETPhl U XapaKTEPUCTUKU.
OcHOBHBIE BUBI IPUEMHUKOB ONTHYECKOTO U3JIy4e-
Hud. [71a3 yemoBeka Kak MPUEMHUK U3IIYYEHUS U U3-
MepuTeNbHONU nHpopMaruu. CBOHCTBA 3pUTEIBHOTO
aHanu3zaropa. [TapameTpsl 1 XapaKTepUCTUKH PUEM-
HUKOB OIITHYECKOIO U3JIy4eHUs1. MHOr03J1€eMEHTHBIE
MIPUEMHUKH U31ydeHNs. CXeMbl BKIIFOUEHUS ITPUEM-
HUKOB U3JIy4€HHS U CONIACYIOLIUE LICTIH.

Hroro

OIIK-3,
TK-3, TIK-

5 OnTuueckue
U3MEPECHHS

OCHOBBI METPOJIOTUH TPUMEHUTENBHO K ONTUYECKUM
u3MepeHussM. Meto/isl U IprOOopHI 11 U3MEPEHUS U
KOHTPOJISI OCHOBHBIX IIaPAMETPOB U XapaKTEPUCTUK
ONTUYECKUX MATEPUATIOB, ONTHYECKUX AETANIEH U OIl-
THYECKHUX cucteM. OnTHYecKue u3MepeHus B nHppa-
KpacHOH U ynbTpaduoaeToBoi 001acTAX CIEKTpa.
®doromeTpust U paaromerpus. [lpuHnunel padboTsl 1
CXEMbI OCHOBHBIX THIIOB ()OTOMETPOB, PaTUOMETPOB,
CIIEKTPO(POTOMETPOB U crieKTpopaauomMeTpoB. Croco-
ObI U3MEpEHHUs TapaMEeTPOB U XapaKTEPUCTHK JIazep-
HOT'O U3JIy4YEHHUsI

Htoro

OIIK-3,
I1K-3, TIK-

Hroro 3a cemectp

18

5 cemecTp

6 Ilpuem u
npeoOpa3oBaHue
CUTHAJIOB B ONTUYECKUX U
OIITHKO-JICKTPOHHBIX
npudopax M KOMILIEKCax

[IpocTpaHCTBEHHOE, BPEMEHHOE, TIPOCTPAHCTBEHHO-
9YaCTOTHOE ¥ YaCTOTHO-BPEMEHHOE MPE/ICTABIICHNE
ONTUYECKHUX CUTHATIOB. CTATUCTHUYECKUE TapaMeTPhl
" BECPOATHOCTHOC OIMUCAHUC OIITUYCCKHUX oJIey "
curHayioB. Mozenu GoHa. AHaIM3aTOPhl ONTHYECKOTO
n3o0paxkenus. [Ipeobpa3zoBaHre MHOTOMEPHBIX ONTH-
YECKUX CHTHAJIOB B OJTHOMEPHBIC AJICKTPUYECKHE.

OI1K-3,
TK-3, TTK-
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CkaHupoBaHME B ONTHKO-3JIEKTPOHHBIX MPHOOpax.
Tunsl ckaHupyromux cucreM. MareMaTu4ecKue Mo-
JIeSTN OT/IEJIbHBIX TUIIOBBIX 3BEHBEB U ONTUKO-3JIEK-
TPOHHOU CHCTEMBI B 11eJI0M.MeTo bl (pUITbTpaIriuu
CUTHAQJIOB B ONTHYECKUX U ONTHKO-3JIE€KTPOHHBIX MPH-
6opax u kommuiekcax (O u O3I1 u K). CnekrpanpHas,
IIPOCTPAHCTBEHHAs M IPOCTPAHCTBEHHO-BPEMEHHAs
¢bunbTparys. OnTuManbHas QUIBTPAIUS B KOTEPEHT-
HBIX U HEKOT'€PEHTHBIX ONTUYECKUX cUcTeMax. Mosy-
nsiuust v gemoayisinust curaana B O u O911 u K.
OcHOBHBIE BU/IbI MOZLYJIATOPOB; UX MApaMeTPhl U Xa-
pakrepuctuku. Ontudeckas koppensuus. Cxemsl He-
KOI€PEHTHBIX M KOTEPEHTHBIX ONTHUKO-3JEKTPOHHBIX
KOoppensaTopoB. MatemaTtudyeckue oneparuu, ocyuie-
CTBJISIEMbIE C TOMOIIBIO ONITHYECKUX cucteM. OnTu-
YecKre aHaM3aTophkl criekrpa. [{udposas oo6padboTka
ONTUYECKUX U300parkeHH.

HUroro

7 IIpoexktupoBaHue
ONTUYECKUX U ONTHKO-
AJIEKTPOHHBIX TPUOOPOB
1 KOMIUIEKCOB

OcHoBHble KpuTepuu oleHkH kagectsa O u OOl u K
KaK 00bEKTOB MpoeKTUpoBaHUs. OCHOBHBIE TPUHIIH-
Il CHCTEMHOTO NOJX0/1a K MpoeKTupoBanuto O u
OOII u K. YpoBHu npoextupoBanusi. KoHCTpyKTUB-
HbIE U TexHonornueckue Tpedosanus k O u O2I1 u K.
Monenupoanue u npumenenne CAIIP npu npoektu-
poanuu O u O3I1 u K. O600mmieHHast MeTouka
sHepreruyeckoro pacuera O u OOII u K. OcHOBHBIE
BH/Ibl SHEPTETUUECKHUX PACYETOB (pacdyeT OTHOILIECHUS
CUTHAJI/IIIyM, pacyeT K.I1.J1. MPUOopa, pacueT JaIbHO-
CTH JIEHCTBUS U MIOPOrOBOI 4yBCTBUTENBHOCTH). Oco-
OEHHOCTH PHEPTreTUYECKOr0 pacyera JIa3epHbIX MpH-
60poB. MeToinKa BBIIIOJIHEHUSI TOYHOCTHBIX PacueToOB
O u O3IT u K. Metonp! u cpeacTBa KOMIIEHCAIIUH T10-
rpemnoctel B O u O3I1 u K. Ocobennoctu pacuera
1 KOHCTPYUPOBAHUS TUMIOBBIX KUHEMATUYECKUX Y3JI0B
O u O3II u K. MeTrponoruueckue napameTpsl U xa-
pakrepuctuku O u O3II u K; arrecranus u ceprudu-
kanust O u ODII u K. Ucnertanus u ucciaeqosanusa O
n OO2I1 u K. Metozs! n annaparypa Juisi IpOBEACHUS
ucneltanuii O u O3I1 u K. [Ipumenenne spronomuku
ripu npoektupoBannu O n O9I1 u K.

Hroro

OIIK-3,
TK-3, TIK-

8 OCHOBBI TEXHOJIOTHH
OIITHYECKOr0 U OITHKO-
AIIEKTPOHHOTO
npuOOpPOCTPOEHUS

KoHcTpyKIMOHHBIE MaTepuabl, IPUMEHsIEMbIE B
COBPEMEHHOM OINTUYECKOM U ONTUKO-3JIEKTPOHHOM
npubopoctpoennu. CoBpeMeHHbIE METOJIBI U CPEeI-
CTBa U3TOTOBJICHUS TUTIOBBIX AeTasiei u anemeHToB O
n OOI1 u K. MeToap! cOOpKH, FOCTUPOBKH U KOHTPOJIS
B MPOIIECCE U3TOTOBJICHUS TUIIOBBIX J€TalCH, y3JI0B U
O u O3I1 u K B tenom.

HUroro

OI1K-3,
TK-3, TTK-

Hroro 3a cemectp

18

Hroro

36
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Tabimue 9.1.

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIINH TPE/ICTABICHBI B

Tabmua 9.1 — Buapl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

Hassanwus pasnenon

Bunap! camocTosTensHOM
paboThI

TpynoeMKocCTb,

9

nn

dopmupyembie
KOMIIETEHI]

DopMbI KOHTPOJIS

4 cemectp

1 CoBpemenHoe
COCTOSIHHE U
NCPCICKTUBLI pa3BUTUSA
ONTHUYECKOTO U ONTUKO-
ANIEKTPOHHOTO
MPUOOPOCTPOCHHMS

[TogroroBka Kk mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

—_—

CamocrosiTenbHOE U3y4e-
HUE TeM (BOTPOCOB) Teope-
TUYECKOM YacTH Kypca

[IpopaboTka JIeKIIMOHHOTO
Mmarepuana

HUroro

JuddepenunpoBaHHbIit
3adeT, Onpoc Ha 3aHIATHUSX,
Tect

2 OCHOBBI OIITUKHA

[ToaroroBka k mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

CamocrosiTenbHOE U3yUe-
HUE TeM (BOMPOCOB) Teope-
TUYECKOM YacTH Kypca

[IpopaboTka JIeKIIHOHHOTO
Mmarepuana

HUroro

OIIK-3,
I1K-3,
I1K-4

JuddepenunpoBaHHbIii
3adeT, Onpoc Ha 3aHIATHUSX,
Tect

3 IlpuknanHas OnTUKa

[ToaroroBka k mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

CamocrosiTenbHOE U3y4e-
HUE TeM (BOIPOCOB) Teope-
TUYECKOM 4acTH Kypca

[IpopaboTka JIeKIIMOHHOTO
Mmarepuana

HUroro

OIIK-3,
I1K-3,
I1K-4

JuddepenunpoBaHHbIii
3adeT, Onpoc Ha 3aHIATHUSX,
Tect

4 VICTOYHUKA U
MPUEMHHUKH ONITUYECKOTO
W3IIy4YeHUs

[TogroroBka k mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

CamocrosiTenbHOE U3yUe-
HUE TeM (BOIPOCOB) Teope-
TUYECKOM 4acTH Kypca

[IpopaboTka JIeKIIMOHHOTO
Mmarepuana

HUroro

OIK-3,
TK-3,
TIK-4

JuddepenunpoBaHHbIii
3adeT, Onpoc Ha 3aHIATHUSX,
Tect
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5 OnTtuyeckue n3mepenus | [loaroroBka k mpakTuue- 2 |OIIK-3, |duddepeHnnpoBaHHBIHA
CKUM 3aHSITHSIM, CEMHHA- IIK-3, 3aueT, Onpoc Ha 3aHATHUSX,
pam [1K-4 Tect
CamocrosiTenbHOE H3yUe- 3
HHE TeM (BOIIPOCOB) TEOpe-

THYECKOM YacTH Kypca
[TpopaboTka TeKIHOHHOTO 2
Marepuaa
Hroro 7
Hroro 3a cemectp 36
5 cemecTp

6 Ilpuem u [ToaroroBka k mpakTuue- 3 OIIK-3, |Omnpoc Ha 3aHsATHSX, TecT,

npeoOpazoBaHue CKUM 3aHSITHSIM, CEMHUHA- [1K-3, DK3aMeH

CUTHAJIOB B ONITUYECKUX U | pam [1K-4

TITUKO-3JIEKTPOHHBIX
0 5 0-ICKTPO CamocTosTeNnsHOe u3y4e- 3
pubopax M KOMILIEKCAX
pHOOp OMILICKE HUE TeM (BOMPOCOB) Teope-
TUYECKOM YacTH Kypca
Utoro 6

7 IIpoexTupoBaHue [ToaroroBka k mpakTuye- 3 OIIK-3, |Omnpoc Ha 3aHsTUSIX, TecrT,

ONTHUYECKUX U OIITHKO- CKUM 3aHSATHSM, CEMHHA- IIK-3, DK3aMcH

AJIEKTPOHHBIX MPUOOPOB U | pam [1K-4

KOMILJIEKCOB

OMILICKCO CamocrosarensHOE H3yye- 3
HUE TeM (BOIPOCOB) Teope-
TUYECKOM 4acTH Kypca
Utoro 6

8 OCHOBBI TEXHOJIOTHH [ToaroroBka k mpakTuue- 2 OIIK-3, |Omnpoc Ha 3aHsTUSIX, TecrT,

ONTHYECKOTO U ONTHUKO- | CKUM 3aHSATHUSAM, CEMHHA- [K-3, DK3aMeH

3JIEKTPOHHOTO pam [1K-4

npu TPOCHHUS

pubopocTpoe CamocTosiTenbHOE H3yUe- 4
HHE TeM (BOIIPOCOB) TEOpe-
TUYECKOM YacTH Kypca
Utoro 6

Hroro 3a cemectp 18
[TonroroBka u ciaya sK3a- 36 DK3aMeH
MeHa

Hroro 90

10. KypcoBoii npoekT / kypcoBasi padota
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OCHKH yCIIeBAeMOCTH 00y4a0uXcs
PeiiTuHroBas cucrema He UCIIOIb3YETCA.

12. YueOHO-MeTOAUYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTypa
1. Pozenmep O. Onrosnexrponuka : [lep. ¢ ¢p. / 3. Pozenmep, b. Bunrep ; pea. nep. O. H. Ep-
MakoB. - M. : Texnocdepa, 2006. - 588 c. (Hanuune B oubiamoreke TYCVYP - 40 5k3.)
2. BOJOKOHHO-ONITHYECKHE YCTPONCTBA TEXHOJIOTMUYECKOTO Ha3HAUCHUs [ DIEKTPOHHBIN pecypc]:
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YuebHoe mocobme / B. M. Ilammapor - 2012. 198 «c¢. - Pexum pocryna:
https://edu.tusur.ru/publications/741 (nata o6pamenus: 07.08.2018).

3. ®wusuueckue ocHOBHI akycroonTuku / B. M. banakmmii, B. H. [Tapeirun, JI. E. Yupkos. - M. :
Panno u cBs3b, 1985. - 278[2] c. : un., Tabn. (Hanumuue B ondmuorexke TYCYP - 11 9k3.) (Hanu4uue B 6106 -
muoteke TYCVYP - 11 5k3.)

4. SpuB A. OnTtudeckue BoiHBI B kpuctaymax / A. Apus, I1. FOx. — M.: Mup, 1987. — 616 c.:
(mamuune B 6ubmmorexke TYCVYP - 5 9k3.)

12.2. lonotHUTEILHAS JTATEPATYpPa

1. A.H. Iluxtun. KBanToBas u ontuueckas iekTpoHuka [Tekcr] : yueOHuK mys By30B / A. H.
[Tuxtus. - M. : Abpuc, 2012. - 656 c. (nanuuue B 6ubnuorexke TYCVYP - 42 5k3.)

2. HWudopmaumonnas onrtuka / Iloxg pen. H.H. EBtuxeeBa. YueOnoe nocobue — M., M3narens-
ctBo MDMU, 2000. — 516 c. (manuuue B 6ubmmoreke TYCVYP - 18 3k3.)

3. Ocnogsl ontukd : [lep. ¢ aarn. / M. boph, 3. Bonsd ; iep. : C. H. bpeyc, A. W. T'onoBamikus,
A. A. llly6un ; pen. nep. : I'. II. Motynesuu. - M. : Hayka, 1970. - 855 ¢ (nanuuue B 6ubiuoreke TYCYP
- 59Kk3.)

4. CropaBoyHHK TIO J1a3epaM : B 2 T.. Iep. C aHIVI. ¢ U3M. | Jo1. / pen. nep. A. M. IIpoxopos. -
M. : Cogerckoe paguo, 1978. - T. 2 / M. @. Crenpmax, I'. Korenpauk [u ap.]. - M. : CoBeTckoe paauo,
1978. - 400 c. (manuuue B 6ubmoreke TYCVYP - 9 3k3.)

5. @wusuka nazepos : [lep. ¢ anrn. / O. 3Bento ; pexn. nep. T. A. lllmaonos. - M. : Mup, 1979. -
373 c. (manuuue B 6ubmmorexke TYCVYP - 5 5k3.)

6. IlpuHuunsl ananTUBHOW ONTUKU : MOoHOorpadus / Muxaun AnekceeBuu Boponios, Bukrop
WBanoBuu [lImansrayses. - M. : Hayka, 1985. - 336 c. (nanuuue B Oubnuotexke TYCVYP - 5 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUH

12.3.1. Obs3aTenbHbIC y4eOHO-MeTOAMYECKHE TOCOOHS

1. HVudopmanroHHbIE U AJIEKTPOHHBIE PECYPCHl B OpraHU3allMi HAyYHbIX UCCIIETOBAHUN [DIek-
TPOHHBIN pecypc]: YueOHO-MeToauyecKoe mocobue 1o MpakTHUeCKOW U caMocTosTenbHOI padote / E.
M. TTokposckas - 2018. 13 c. - Pexxum goctyna: https://edu.tusur.ru/publications/7289 (mata oOpareHus:
07.08.2018).

2. Pammodotonuka [InexTpoHHBIN pecypc]: MeToaudeckne ykazaHus K TPAKTUICCKUM 3aHITH-
M M 110 camocroaTenbHoi padore / C. M. lannapos, H. 1. Bypumos - 2018. 34 c. - Pexxum nocryna:
https://edu.tusur.ru/publications/8438 (nara obpamenus: 07.08.2018).

3. IIpuGopsl U METO/BI YIPABICHUS ONTHYECKUM M3ITydyeHHeM [DNeKTpOoHHBIH pecypc]: Meto-
TUYECKUE YKa3aHUs K MPAKTUUECKUM 3aHATHUAM U MO camocTtostenbHoi padore / H. U. Bypumos, C. M.
[MangapoB - 2018. 45 c. - Pexxum gocrtyma: https://edu.tusur.ru/publications/8484 (mara oOpamieHus:
07.08.2018).

4. ®ortopedpakTuBHbIE YPPEKTHI B MEKTPOONTUUECKUX KpHCTaIax [DIeKTpoHHBIH pecypcl:
VYuebHoe mocodbue / B. M. lllanmapos, A. E. Mangens, C. M. lllangapos, H. . Bypumos - 2012. 244 c.
(Mcmonb3yeTcss anst mpakTudeckux 3aHsaTuil) - Pexum moctyma: https://edu.tusur.ru/publications/1553
(mara oopamienus: 07.08.2018).

12.3.2. YueOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJIHI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl i CAMOCTOSATEIFHOM M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 yuciia JIun C OI‘paHI/I‘-IeHHBIMI/I BO3MOXKHOCTAMUAU SHOpOBIﬁI 1 UHBAJINOI0B HpG[IOCTaBJISIIOTCH B (bopMax,
aJJaNTUPOBAHHBIX K OTPAaHUYCHHSAM UX 3JI0POBBS U BOCIIPUATHS HH(DOPMAITHH.

Jlist I ¢ HApYIIeHUSIMU 3PeHUsI:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUYCHHBIM HIPUPTOM.

JIJis1 UL ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

JlJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO aNnapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;
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- B Ie4aTHOU hopme.

12.4. TIpodeccnonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI

1. Tlpu u3yyeHHM IUCHMILIMHBI PEKOMEHIyeTcs oOpaiarbcsi K 0a3aM JaHHBIX, MHQOpMalH-
OHHO-CIIPAaBOYHBIM ¥  IIOMCKOBBIM cHUCTeMaM, K KotopbiM y TYCVYPa oTkpeIT Joctym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00ecedeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXYTOUHON aTTeCTAallMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHoIl meOenbio. MMeroTes
JIEMOHCTpaIMOHHOE 000pyA0BaHHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIe TeMaTHIeCKue ui-
JIOCTPALMHU IO JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TeXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

JleknmoHHas aymuTOpHsi C UHTEPAKTUBHBIM MPOECKTOPOM U MAPKEPHOU TOCKOU

yueOHast ayJuTOpUs TSI TPOBEACHUS 3aHATUN JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBE-
JICHM 3aHATUN IPAKTUYECKOro TUma, yueOHasi ayquTOpHsl AJs NPOBEICHHs 3aHATUH CEMUHAPCKOTo THIIA,
MOMELIEHHUE Ul IPOBEACHUSI IPYNIIOBBIX U MHAUBUAYAIbHBIX KOHCYJIBTALUN, IOMEIIEHNUE AJIs IPOBENE-
HUSI TEKYILLET0 KOHTPOJIA U POMEXKYTOUYHON aTTeCTalluu

634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuua, a. 74, 237 ayn.

Onucanue uMeroierocs 000pya0BaHuUs:

- Komnsrotep;

- [IpoexTop;

- DKpaH Juisd IPOEKTOpa;

- MarauTHo-mMapkepHas 10CKa;

- Kommuiekt cienmanuzupoBanHoi yueOHoW Mebenu;

- PaGouee mecTo mpemnoaBaress.

[TporpamMHOe obecrieueHue:

- T-Zip

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows

— Microsoft Windows

— OpenOffice

YHIJI ontudeckoro MarepuajgoBEACHUS, HEITMHEWHOW ONTUKKA W HaHoporoHukH / Jlaboparopus
I'TIO

yueOHasi ayquTopus JUIsl IPOBEICHUS 3aHATUN J1a00paTOPHOrO THUIMA, TOMEIIEHUE AJIsi KypCOBOTO
MIPOEKTUPOBAHUS (BBIMIOIHEHUS KYPCOBBIX Pad0T), HOMEIICHHE IS IPOBEACHUS TPYIOBBIX M HHIUBUIY -
aJIbHBIX KOHCYJIbTAIIUN

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 008 ayx.

Onucanune UMeroIerocs 000py10BaHUs:

- Ctonbl ontuueckue (3 1mir.);

- JIazepnt TBepaotenbabie LCS-DTL-317 u LCS-DTL-316, na3zepHsbiif KOMIUIEKC C JIIMHAMHU BOJH
(510,6; 578,2; 630-700 um, 0.05-8 BT, mazepsr He-Ne (633 um, 1 - 20 MBT);

- Cnektpodotomerpsl CD-2000 u Genesis 2;

- KoMITJIEKThI ONTHYECKUX U ONTO-MEXaHUYECKUX KOMIIOHEHTOB, aBTOMATU3UPOBAHHBIE KOMILJICK-
¢l 00paboTku nanHbix, [1K kmacca Pentium IV co cnermanusupoanasiM 1O amist kaxxaoro pabouero me-
CTa;

- Becn1 anexkrponnsie madoparopusie ET-20011;
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- Borstmerp GDM-78261;

- 'eneparop curnanos AHP-3121;

- McTounnK nmuTaHus TUHCHHBIM MHOrokaHanbHbIM ATH-2335;
- HanoBoasT™eTp cenextuBHbIN Unipan-232B;

- YcranoBka YMOI'-3;

- lludposoii BomsT™MeTp B7-78/1;

- Boast™meTp yHuBepcanbhbiii B7-40;

- Komnstorep (5 mit.);

- Kommutekt cienmanuzupoBanHoi yueOHoOW Mebenu;
- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

- T-Zip

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows

— Microsoft Windows

— OpenOftice

13.1.3. MarepuaJbHO-TEXHHYECKOE H MIPOrPaMMHoOe o0ecredyeHne JJIs1 CaMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuma, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 T,

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(dopMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecniedeHre TUCHMIIIMHBI VIS JIMIL[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPETOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHON CHCTEMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOyyarornyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAJIEHHBIX 0OBEKTOB (HAIIpUMeEp, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTEIEH A1 KOM(POPTHOTO POCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIE YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
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naun yuyeOHOM MHpOpMaIui B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUeHUs JUIs JIIOJeH ¢ UHBaA-
JHUHOCTBHIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aliu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB M METOANYECKUE PEKOMEH AU
s onleHKH cTeneHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3agaHus

K ontnueckoMy nnamnazoHy OTHOCAT U3JIy4€HHE C AJIMHAMU BOJIH OT:

a) 1 MM 10 1 HM;

6) 10 M 10 0,3 mm;

B) 100 kM 110 0.1 MM™m;

r) 1 MM 70 0,1 MMm;

n) 10 cm 1o 1 em.

KorepeHTHOCTBIO HAa3bIBAIOT:

a) crocoOHOCTh CBETOBBIX BOJIH PAaCIPOCTPAHATHCS B MPO3PAYHBIX CPEaX;

0) 3aBUCHUMOCTH (pa30BOI CKOPOCTH CBETOBBIX BOJIH B CPEJIE OT JUIMHBI BOJIHBI;

B) CTIOCOOHOCTH CBETOBBIX BOJIH PACTIPOCTPAHATHCS B BAKYyME;

I') 3aBUCUMOCTH (pa30BOIi CKOPOCTH CBETOBBIX BOJIH B KPUCTAIIIAX OT UX MOJISPU3ALINY;

1) COTJIACOBAHHOE MPOTEKAaHUE BO BPEMEHHU HECKOJIBKUX BOJHOBBIX MPOILIECCOB MM CBOMCTBO, OT-
pakatoriee CTabMIbHOCTD (ha3bl OTHON MIJIM HECKOIBKUX JIEKTPOMArHUTHBIX BOJIH.

Kakas cpena siBisieTcst aHU30TPOITHOM:

a) CBOMCTBA Cpebl B Pa3JIMYHbIX HAIIPABICHUAX BHYTPH 3TOW CPEJbl pa3IMyHbI,

0) cBoiicTBa cpenibl B pa3IMYHbIX HAPABICHUSIX BHYTPU 3TON Cpe/bl OTMHAKOBBI;

B) CBOICTBa Cpeibl U3MEHSIOTCS BJIOJIb BBIICJICHHOTO HAIPaBJIEHUs] BHYTPHU 3TOU CPEIbl;

') CBOMCTBA CpeJibl U3MEHSIOTCS BO BPEMEHHU BJI0JIb BBIACIEHHOTO HAIIPABIIEHUS! BHYTPU 3TOH cpe-
JTBL.

JysnexTpuueckas MPOHUIAEMOCTh ONTHYECKH aHU30TPOITHOM Cpe/Iibl ONMUCHIBAETCS:

a) CKaJIIpHOW BEIMYNHOM;

0) TEH30pOM TIEPBOTO PaHTa;

B) TEH30pOM BTOPOT'O PaHra;

') TEH30pOM TPETHETO paHTa.

B nnanapHOM BOJIHOBOJIE IIOKA3aTeNb IPEIOMIIEHNS] BOJIHOBOJHOIO CJIOS:

a) He JIOJDKEH MPEBBINIATh MOKAa3aTeNu MPEeTOMIICHUS KaK JJIsl MOJUIOKKH, TaK U Ui MOKPOBHOM
Cpelbl;

0) oykeH ObITh paBHBIM MOKA3aTeNI0 MPEJIOMIICHUS TOKPOBHOM CpeJibl M IPEBBIIIATH [TOKa3aTelb
IIPEJIOMIIEHUS TIOATIOKKH;

B) JOJDKEH OBbITh PaBHBIM MOKA3aTeNI0 MPEJIOMIICHUS MOAJI0XKKHA M MPEBbIIIATh MOKa3aTeNb Ipe-
JIOMJIEHHSI IOKPOBHOM CPEJBL;

T') JOJDKEH MPEBBILIATh MOKA3aTeNu MPEIOMIICHHS TOITI0KKN U TIOKPOBHOU CPEIBI.

[Tpu oJIHOM BHYTPEHHEM OTPaKEHUU:

a) OTpa)K€HHasl BOJIHA B ONTHYECKH OoJiee MIIOTHOM cpesie OTCYTCTBYET;

0) oTpakeHHasl BOJIHA B ONITUYECKH MEHee TUIOTHOM cpejie OTCYTCTBYET;

B) MpeJIOMJICHHAs BOJIHA B ONTUYECKH OoJiee MIIOTHOM cpesie OTCYTCTBYET;

I') IpeJoMIIEHHAas BOJIHA B ONTUYECKU MEHEe IJIOTHON Cpejie OTCYTCTBYET.

B BOJIOKOHHOM CBETOBOJIE MMOKA3aTENb MTPEIOMIICHUS CEPLIEBUHBI:

a) JTOJDKEH OBITh paBEH MOKa3aTeNio MPeTOMIICHUsI BHYTPEHHEH 000JI09Ky;

0) nomKeH ObITh MEHbIIIE TTOKa3aTeNs MPeJIOMIICHHsI BHYTpEHHEH 000JI0UKH;

B) JIOJDKEH OBITH OOJIBIIIE MTOKA3aTelIs NPeIoOMIICHHUs] BHYTPEHHEH 000JI0UKH;

T') JOJDKEH OBITh MEHbIIIE MTOKa3aTessl IPeJIOMIICHHs BHEIIHEH 000JI0YKU

B rpagueHTHOM BOJIOKOHHOM CBETOBOJIE MTOKA3aTEIb IPEIOMIICHMS:

a) He M3MEHsIeTCs B MpefesiaX CepALeBUHbI, Pe3KO YMEHbIIAsCh HA TpaHUIlEe C BHYTPEHHEH 000-
JIOUKOM;
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0) IJIaBHO YMEHBIIIAETCS OT LIEHTPa CEpALIEBUHBI K KpasiM;

T) JIaBHO YBEJIIMYUBACTCS OT LIEHTPA CEPIICBUHBI K KpasiM;

1) TUTABHO U3MEHSETCSI BOJIb OCH CBETOBOJIA.

['eomeTpuyeckoe MecTo TOYEK, B KOTOPBIX (ha3a BOJIHBI OCTACTCS MOCTOSIHHOM HAa3bIBAIOT:

a) (ha30BOI CKOPOCTHIO BOJIHBL;

0) Ga30BBIM WIIH BOJTHOBBIM (PPOHTOM;

B) 9KBHUIIOTEHI[HAIEHON TTOBEPXHOCTHIO BOJIHBI;

T') MJIOCKOCTHIO MOJISIPU3AIUHU BOJHBI;

1) TOBEPXHOCTHIO BOJTHOBOI HOpMaJIu.

Jluneninbiii anexkrpoontuueckuit ag ekt [lokkenpca HabMOAaETCS B!

a) KpUCTaJUIax, He 00JaJaloMIKX LIEHTPOM CUMMETPHH;

0) IEHTPOCUMMETPUYHBIX KpHUCTAJIIAX;

B) U30TPOIHBIX TENAX;

') MPOBOIHUKAX.

Bparrosckue 3epkana B BOJTOKOHHBIX CBETOBOAAX PEaIU3YIOTCS:

a) 3a CYET OTPAXKEHHSI OT ATOMHBIX TVIOCKOCTEH KPUCTAIIOB,;

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

B) 3a CUET MEePUOUUYECKUX BO3MYILIEHUH MarHUTHOM MPOHUIIAEMOCTH BOJIOKHA;

r) 3a cueT (POTOMHIYLMPOBAHHBIX PELIETOK MOKA3aTesl MPEIIOMIICHHS B BOJIOKOHHOM CBETOBOJIE.

DNEeKTPOONTUYECKHUE METOIbI YIIPABJICHUS ONTHYECKUM U3JTy4€HHEM OCHOBAHBI Ha:

a) UCTIOJIb30BAaHUH JU(PPAKIUHI CBETA HA OETYIIMX aKyCTHYECKUX BOJIHAX;

0) UCIOIb30BaHUH THU(PPAKITUU CBETa HAa OCTYIIMX aKyCTHYECKUX BOJHAX B IJIAHAPHBIX BOJTHOBO-
nax;

B) HMCIIOJIb30BaHUU 3(PPEKTOB, CBA3AHHBIX C U3MEHEHUSMHU ONTUYECKUX WHIUKATPUC KPUCTAIIIOB,
00J1a7aI0IUX AIIEKTPOONITHUECKUM 3(PPEKTOM M0 BO3AECUCTBUEM IEKTPUUYECKOTO MOJIS;

I') HUCIOJIb30BaHUU 3¢ (EKTOB, CBSI3aHHBIX C IepepaclperesieHHeM NHTEHCUBHOCTU CBETa B pe-
3yAbTaTe HAIOXKEHUS (CYNEpPIO3UILINHT ) HECKOIBKIX CBETOBBIX BOJIH.

B ocHOBe akyCTOONTHYECKHX METOAOB YNPABICHUS ONTHUYECKUM U3IIYyYCHUEM JICKUT

a) SABJICHUE U3MEHEHUS TI0Ka3aTelsl MPEeIOMIICHHS ONTUYECKHU MPO3PAUHBIX (POTOYHNPYTUX CPe MO
BO3/IeCTBHEM BO30Y)K/1a€MbIX B HUX aKyCTHUECKHX BOJIH;

0) siBJIeHUE U3MEHEHHS MTOKa3aTels MPEIOMIICHUS OT TEMIIepaTyphl;

B) SIBJICHUE W3MEHEHUS ONTUYECKUX MHAUKATPUC KPUCTAIIIOB, OONAJAIONINX 3JIEKTPOONTUYECKUM
a¢deKkToM o1 BO3ACHCTBUEM DIIEKTPHUIECKOTO OIS,

r') ucrnoyib3oBaHue >(h(HEKTOB, CBA3AHHBIX C IEepepaclpeieIeHuEM MHTCHCHBHOCTH CBETa B pe-
3yabTaTe HAIOXKEHUS (CYNEpPIO3UILINHI ) HECKOIBKIX CBETOBBIX BOJIH.

Marnautoontudecknii 3pdext Keppa 3akmrogaeTcsi B TOM, 4TO:

a) IpU MPOXOXKACHUH JIMHEHHO MOJIIPU30BAaHHON CBETOBOM BOJIHBI UEPE3 HaMarHWYEHHbINH MaTe-
puas HaOIroaeTcsl BpalleHrue MIOCKOCTU MOJSIPU3alliy CBETOBOM BOJIHBI, M CBETOBAsI BOJIHA CTAHOBUTCS
AIUTANITUYECKU TOJSIPU30BAHHOM;

0) pH OTpa)KEHUH JIMHEHHO MOJIIPU30BAHHOMN CBETOBOI1 BOJIHBI OT MOBEPXHOCTH HAMarHUYEHHOTO
Marepuaia HabJo1aeTCs BpalleHUe IIIOCKOCTH MOJISIPU3ALIMU CBETOBOW BOJIHBI, M CBETOBAs BOJIHA CTAHO-
BUTCS DIUTUITUYECKU MOJISIPU30BAHHOM;

B) IIPY IPOXOXIECHNUHU JIMHENHO MOJIIPU30BAaHHON CBETOBOW BOJIHBI UEPE3 HEMArHUTHBIM MaTepHual
Ha0JI01aeTCsl BpallleHHe TUIOCKOCTU TMOJISIPU3alliid CBETOBOW BOJIHBI, U CBETOBAsl BOJIHA CTAHOBUTCS HJI-
JUNTUYECKH MOJSIPU30BaHHOIM;

') IpU OTPaKEHUU HETOJIIPU30BAHHON CBETOBOW BOJHBI OT MOBEPXHOCTH HAMarHWYeHHOTO MaTe-
puana HaOJIIoAaeTCsl BpallleHUe IMIIOCKOCTH MOJISIPU3allMU CBETOBOM BOJIHBI, U CBETOBAsI BOJIHA CTAHOBUTCS
AIUTUIITUYECKU MOJIIPU30BAHHOM.

JIOCTOMHCTBOM TEXHOJIOTHYECKUX BOJIOKOHHBIX J1a3€pOB SBISCTCA:

a) I0CTaBKa U3Jy4YEHHs C UCIIOJIb30BAHUEM KOJTTUMHUPYIOIINX YCTPOUCTB;

0) IOCTaBKU U3ITYUYCHHSI C TOMOIIBIO BOIOKOHHOTO Kabenst HeoOxoaumon aiuHb (50 M u Oonee);

B) IOCTaBKa U3JIyYEHUs C HUCIIOJIb30BaHNEM (DOKYCUPYIOIIUX YCTPOHCTB;

I') JOCTaBKa M3JIy4EHUs uepe3 aTMOC(EepHbIi KaHal.

Jns obecrieyeHrss MUHUMaJIbHOW WHTEHCHUBHOCTH CBETa Ha BBIXOJE HMHTEPHEPOMETPUUYECKOrO
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BOJIHOBOJTHOT'O MoaymsaTopa Maxa-llennepa Ha ero miedn Hy>KHO MMO/IaTh HAMPsHKEHUE:

a) paBHOE IOJIYBOJIHOBOMY HAIPSKEHUIO;

0) paBHOE YIBOCHHOMY 3HAYECHHUIO MTOJTYBOJHOBOTO HAMPSKCHHUSI,

B) paBHOE 3HAYCHHIO, MPEBHIMIAIONIEMY TTOJYBOJHOBOE HanpsbkeHue B 1,41 pasa;

T') paBHOE IOJIOBUHE MOTYBOJIHOBOTO HAMPSKCHHSL.

B p-i-n-oTtoauone i-ciioit coOOCTBEHHOTO MOTYITPOBOTHUKA:

a) obecrevnBaeT yBeIHUEHHUE eMKOCTH (POTONPUEMHOTO YCTPOMCTBA i YMEHBIIICHUE TTOTIIOICHUS
PETUCTPUPYEMOTO CBETOBOTO U3ITyUEHUS;

0) obecrieunBaeT yBEIMYCHHE €MKOCTH (POTOMPUEMHOTO YCTPOMCTBA U YBEITUUYCHHUE IMOTIIOIICHUS
PETUCTPUPYEMOTO CBETOBOTO U3ITyUEHUS;

B) 00ecreynBaeT YMEHBIIICHHE eMKOCTH (DOTOMPHEMHOTO YCTPOICTBA U YBEIUYCHHUE TIOTJIONICHUS
PETUCTPUPYEMOT'O CBETOBOTO U3ITyUEHUSI;

r) o0ecrieunBaeT YMEHBIICHHE MPEACTLHOT0 0OPATHOTO HAMPSHKEHHSI CMEIEeHUs TPH (POTOTUOT -
HOM PEXHME.

B doTompuemMHbIX yCTpOHCTBaX IpaHUYHAS YACTOTA IEMOTYJISIIIHH:

a) IPSIMO TIPOTIOPITMOHATIPHA COOCTBEHHON MTOCTOSTHHON BpeMeHHU (poTommona;

0) 0OpaTHO MPOMOPIHOHATHHA COOCTBEHHOM MOCTOSIHHOM BpeMeHH! (OTOINO/Ia;

B) 00paTHO MPOMOPIIMOHATBHA KBaIpaTy COOCTBEHHOW MTOCTOSTHHOW BpeMeHH (POTomImona;

) IMPSMO MPOTOPIIMOHATFHA KOPHIO KBAaJPaTHOMY M3 COOCTBEHHOUN MOCTOSHHOW BpeMeHU (OTO-
Iuoaa

Jlist mazepHBIX UHTEPPEPOMETPUIECKUX CHCTEM IIETIECO00pa3HO HCIIOIb30BAHNE BOJIOKOHHBIX JIa-
3€pHBIX CHCTEM C OPATTOBCKUMH 3€pKajlaMu:

a) BCIICJICTBHE BBICOKOH CTEMEHU MOHOXPOMATHYHOCTH W OONBIION JTMHBI KOT€PEHTHOCTU U3TY-
YEHUS;

0) BCIIeICTBUE IMPOKOH MOIOCH YACTOT T€HEPUPYEMOTO U3ITYUCHUS;

B) BCJIEJICTBHE MAJIOTO BPEMEHHU KOT'€PEHTHOCTH T'€HEPUPYEMOTO U3ITYUEHUS;

T') BCTIEACTBUE OOJIBINON UTHHEI JIA3€pPHOTO PE30HATOPA.

Jis cuctem Ja3epHOIl CIEKTPOCKOINUHU 11e1ecOo00pa3HO HCIOJIb30BAHNE BOJIOKOHHBIX JIa3€PHBIX
CUCTEM C OpITTOBCKUMU 3€pPKATAMH:

a) BCIIEICTBHE UIMPOKOM MOJIOCH! YaCTOT TE€HEPUPYEMOTO U3ITYUECHHUS;

0) BceICTBUE BBICOKOM CTENEHH MOHOXPOMATUYHOCTH TEHEPHPYEMOTO U3ITYICHUS;

B) BCJIEJICTBHE MAJIOTO BPEMEHH KOT'€PEHTHOCTU T€HEPUPYEMOTO U3ITYUEHUS;

T') BCTIEACTBUE OOJIBINON UTHHEI JIA36pPHOTO PE30HATOPA.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1. DnexTpoMarHuTHas ¥ KBaHTOBAas MPHUPOJAa ONTUYECKOro u3aydeHus. OCHOBHBIE 3aKOHBI ONTH-
yeckoro u3nydenus. [Ipubnmkenus reomeTpuueckoi onTHKU. PacnpocTpaHeHre cBeTa B U30TPOIHBIX U
AQHU30TPOIHBIX Cpe/iax.

2. Monspuzauus. [BoitHoe myuyenpenomienue. [Ipumenenne nomspuzauuu. Marepdepenmus. Ko-
repeHTHOCTh. [Ipumenenue untepdepeniuu. MuoronayuyeBas HHTepGhepeHLIHsL.

3. udpakuus. Ilpumenenue nudpakunu. Paspemaromnias cnocoOHOCTb.

4. l'onorpadus u ee npuMeHEHHE.

5. OcHOBHBbIE 3aKOHBI U NIOHATHS reoMeTprueckoil ontuku. [Ipuninun ®epma. YenoBus noiaydeHust
uaearbHOro u3o0pakeHusi. OCHOBHBIE MOJOXKEHUS U (HOPMYJIbI UCAIbHON ONTUYECKON CUCTEMBI U OIITH -
KU MapakcuaibHbIX Jyueil. MuBapuantel: AGOe, Jlarpamxka-Iensmronsua, FOu-ra-I'ynectpanaa. Orpanu-
YEHHE MyYKOB JIy4el B ONTHUYECKUX CUCTEMAX.

6. Teopust aGeppanuii ONTHYECKUX CHUCTEM. XpOMATHUECKUE U MOHOXPOMAaTH-4eCKHe abepparyu.
Oiikonan [IBapimmibpaa. MeToasl abeppalliOHHOTO pacdyeTa ONTHYECKHX cucTeM. Bribop abepparuid,
HOJUIeKAMX HcrpaBiieHH0. OcoOOEHHOCTH a0eppallMOHHOIO pacyeTa ONTHYECKUX CHCTEM ¢ achepuye-
CKMMHU MTOBEPXHOCTSMHU.

7. Knaccuukanusi onTHYeCKUX CUCTEM U UX OCHOBHBIE XapakTepucTuku. OCHOBHbBIE 33]auHl, pe-
[1aeMble Mpu rabapuTHOM pacueTe ONTUYECKUX cucTeM. ['abapuTHBIN pacdeT OCHOBHBIX THUIIOB OINTHYE-
CKUX CHCTEM: TEJIECKOIMUYECKHX, JIYIbl, MUKPOCKONA, MPOCKIIMOHHBIX, (POTORIEKTPUUECKUX U Tolorpa-
¢duyeckux npudOpoB.

8. OcobeHHOCTH J1a3epHON ONTUKH, (POPMHUPOBAHUE JIA3EPHOTO M3JIyUYEHHs] ONTHUYECKUMHU CHCTE-
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mMamu. ONTHYECKHUE CUCTEMBI Uil (POKYCHPOBaHMS, KOJUTMMHAPOBAHUS, M3MEHEHHS AMarpaMM HarpaBJieH-
HOCTH U COTJIACOBAHUS JIA3€PHOTO U3ITYUCHHUS.

9. BONOKOHHO-ONTUYECKHE CUCTEMBI U UX OCOOCHHOCTH. VIHTerpajbHas ONTHKA U TMEPCIEKTUBBI
ee pa3BuTHs. uPpakiOHHBIE ONTUYECKHUE AJIEMEHTHI U cucTeMbl. OlleHKa KauecTBa N300pakeHus, 1a-
BaeMOro onTuueckoil cucremoil. Kpurepuu kauecTBa. BplumciieHne M MeTOAB! IKCIEPUMEHTAIBHOIO
ompeIeJICHUsI ONTHYECKON MTePeaaTOuHON (QyHKITHH.

10. OcHOBHBIE BU/IbI HCTOUHUKOB ONTHYECKOr0 U3i1ydeHus. [lapaMeTpsl n XapakTepUCTUKH UCTOY-
HUKOB. HexorepeHTHbIE UCKYCCTBEHHbIE U3NlydaTesid. EcTecTBeHHbIe HCTOYHUKHU H3nydeHus. CoBpeMeH-
HBIE JIa3ephl: MPUHIMIIBI JEHCTBUS, MPUHIMITMAIBHBIE CXEMBI, pEXKUMBI PaOOThI, TApaMeTPhl U XapakKTe-
PHUCTHKHU.

11. OcHOBHBIE BUABI IPUEMHUKOB ONTHYECKOIO M3JIydeHUs. 171a3 yenoBeka Kak IMPUEMHUK U3ITY-
YeHUs W U3MepuTenbHOM nH(popMmaruu. CBOHCTBA 3pUTEIBLHOTO aHanu3aTopa. [lapaMeTpsr u xapakTepu-
CTHKHU NIPUEMHHUKOB ONTHYECKOI0 U3Iy4eHUsl. MHOr02JIEMEHTHBIE IPUEMHUKHN U3ITydeHUs. CXEeMBbl BKIIIO-
YEHUs MPUEMHHUKOB U3JTyUYEHUS U COTJIACYIOUIHE LIETIH.

12. OCHOBBI METPOJIOTHUH MPUMEHHUTEIHHO K ONTHYECKUM U3MEpEeHUsIM. MeTonbl U prOOpHI A
M3MEPEHHs U KOHTPOJISI OCHOBHBIX MapaMeTPOB U XapaKTEPUCTUK ONTHYECKUX MATEPHUAJIOB, ONTUYECKUX
JeTaneil u onTuyeckux cucteM. ONTHUECKHE U3MEepeHUs] B MHPpPaKpacHOU M ynbTpadHoneToBoil obna-
cTsx crekrpa. DoToMeTpus U paguoMeTpHsL.

13. IIpuHUMIEl paboOTHl U CXEMBI OCHOBHBIX THIIOB ()OTOMETPOB, PaAHMOMETPOB, CHEKTPOPOTOMET-
POB U crieKTpopaanomMeTpoB. CriocoObl H3MEPEHHsI TapaMeTPOB U XapaKTEPUCTHK JIA3€PHOTO U3ITyUEHUSI.

14. TIpocTpaHCTBEHHOE, BpEMEHHOE, IPOCTPAHCTBEHHO-YACTOTHOE U YaCTOTHO-BPEMEHHOE IpEJ-
CTaBJICHHE ONTHYECKHUX CUTHATIOB. CTaTUCTUUECKUE TapaMeTPhl U BEPOSTHOCTHOE ONMHUCAHUE ONTUYECKUX
noJiet u curHasioB. Monenu QoHa.

15. Ananmu3aTopsl onTH4YecKOro n3oopaxkenus. [IpeoOpazoBaHre MHOTOMEPHBIX ONMTHYECKUX CHUT-
HAJIOB B OJHOMEpHBIC 3JeKTpruueckue. CKkaHUPOBAHUE B ONTHUKO-3JIEKTPOHHBIX MpuOOpax. THIbI cKaHU-
pylolux cucreM. MareMaTHuecKre MOJIEIH OTAEIbHBIX THUIIOBBIX 3B€HHEB U ONTHUKO-JIEKTPOHHOM CHCTE-
MBI B LIEJIOM.

16. Metoap! punbTparnuu curaanoB B O u ODI1 u K. CnekTpanbHas, MpOCTpaHCTBEHHAS U TIPO-
CTPAaHCTBEHHO-BpeMeHHas ¢uibTparus. OnTuManbHas (UiIbTpanus B KOTEPEHTHBIX M HEKOT€PEHTHBIX
ONTUYECKUX CUCTEMAX.

17. Mognynsauus u nemonyssiuust curdaia B O u O3II n K. OcHoBHbIE BUBI MOAYJISATOPOB; UX Ma-
pamMeTphl U XapaKTEPUCTUKH.

18. OnTuueckas koppensuusa. CxeMbl HEKOTE€PEHTHBIX M KOTEPEHTHBIX ONTHKO-3JIEKTPOHHBIX KOp-
PENIATOPOB.

19. MaremaTnueckue omnepalnuy, OCYIIECTBISEMbIE C MOMOLIbI0 ONTHUYECKUX cucTeM. Onrtuye-
CKHe aHam3aTophl criekTpa. [{ludposas 00paboTka onTUuecKuX U300pakKeHHI.

20. OcHoBuble kputepun oreHkH kadectBa O 1 ODII u K xak 00bekToB npoektupoBanus. OCHOB-
HbIE€ MPUHIUIIBI cUCTEMHOro noaxoaa kK mpoektupoBanuio O m OJII u K. YpoBHH mpoekTupoBaHus.
KoncTpykTuBHBIE U TexHOnornueckue Tpe-6oanus k O u ODI1 u K. MonenupoBanue 1 npuMeHEHUE
CAIIP npu npoextupoBanuu O u O3I1 u K. O6006menHas metoauka sHepreTudeckoro pacdera O u O2I1
u K.

21. OcHOBHbBIE BUJbI SHEPreTHUECKUX PACueTOB (pacueT OTHOILEHHUS CUTHAJ/UIYM, pacyeT K.II..I.
npubopa, pacyeT JaJbHOCTU ACUCTBUS U MIOPOTOBOM 4yB-CTBUTENLHOCTH). OCOOEHHOCTH 3HEPreTUYECKO-
ro pacyeTa ja3epHbIX MpuOOpoB. Metoanka BeITIOHEHUS TOYHOCTHBIX pacueToB O u OOII u K. Meromabt
u cpezactBa kommneHcanuu norpemHocteit B O u ODI1 u K. Ocobennoctr pacyera U KOHCTPYHUPOBAHHUS
TUNOBBIX KuHeMarnueckux y3yoB O u OOI1 u K.

22. Metponoruueckue napamerpsl u xapakrepuctuku O u OO3II u K; arrectanus u ceptuduka-
uust O u OOII u K. Ucneiranus u uccnenoBanus O u O3I1 u K. Meroap! u anmaparypa 1uisi IPOBEICHUS
ucneltanuii O u O3I1 u K. [Ipumenenne spronomuku npu npoexkrupoanuu O u O9I1 u K.

23. KoHCTpYKLIMOHHBIE MaTepHalIbl, IPUMEHSIEMbIE B COBPEMEHHOM ONTHYECKOM M ONTHKO-3JIEK-
TpOHHOM npubopocTpoeHrr. COBpeMEeHHbIE METObI U CPEICTBA M3TOTOBJICHUS TUIOBBIX JAETaeH U die-
MeHToB O u ODII u K. Metoap! cOOpKH, FOCTUPOBKH M KOHTPOJIS B TIPOLIECCE U3TOTOBJICHHS THIIOBBIX JI€-
taneil, y31oB u O u O3I1 u K B nenom.

24. OcnoBuble kinaccel 1 TUIBI O 1 OOI1 u K, npuMeHsieMbie B MPOMBIIUIEHHOCTHA U Ha TPAHCIIOP -
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TE€, MEIUIIMHE U OMOJIOTUH, HAYYHBIX MCCIIEIOBAHMIX, KOHTPOJIE OKPYXKAIOIIEH Cpelibl, BOGHHOW TEXHUKE,
CTPOUTENIbCTBE U T€0JIe3UH, KOCMUYECKUX HCCIEI0BAaHUSAX, Pa3BEAKe MPUPOJHBIX PECYPCOB; MEPCIEKTH-
BbI UX COBCPIHICHCTBOBAHUS U PA3BUTUA.

25. Pa3BuTHE JBOMHBIX TEXHOJIOTHUH B ONTHYECKOM U OTITHKO-JICKTPOHHOM MPUOOPOCTPOCHHUH.

14.1.3. Tembl 0NIPOCOB HA 3aHATUSX

Ponb onTHdeckux M ONTUKO-3JIEKTPOHHBIX MprOopoB u komiiekcoB (O u OBII u K) B pa3sutuun
HayKu U TexHUKH. KpaTkuii ucropudeckuil 0630p U pojib OTEUECTBEHHBIX YUEHBIX U UHKEHEPOB B pa3BU-
TUU ONTHYECKOTO M ONTHKO-JIEKTPOHHOT0 npudopocTpoenus. [lepcnexTuBsbl 1 TeHaeHIMH pa3Butus O u
OOoIlu K.

ONEeKTpOMarHuTHas ¥ KBaHTOBAsl PUPOAA ONTHYECKOro u3nydeHHsl. OCHOBHBIE 3aKOHBI OITHYE-
ckoro m3nmyuyeHus. IlpubnukeHus reomeTpuyeckoi onTHkU. PacnpocTpaneHue cBeTa B M30TPOIHBIX U
aHu30TponHbIX cpenax. [lonsapuzanus. /IBoitHoe myuenpenomnenue. Ilpumenenne nonspuzanuu. MuTep-
¢epenuusa. Korepentnocts. [Ipumenenune untepdepenunu. MuoromyueBas uHrepdpepenuus. Judpax-
ust. [Ipumenenue nudpakuuu. Pazpemaromas cnocoOHocTs. [onorpadus u ee mpuMeHeHUE B OINTHUKE.
PacnipocTpaHeHue oNTHUECKOro U3JIy4eHUs B aTMOc(epe U APYrux MOIJIONIA0IINX, pACCEUBAIOLINX, IIpe-
JOMJIAIOLIUX U TYpOYJICHTHBIX Cpeiax.

OcHOBHbIE 3aKOHBI U MOHSTHUS reoMeTpuueckoil ontuku. [Ipunuun depma. YcinoBus mosydeHus
u/1eagbHOro n300paxeHusi. OCHOBHBIE MOJIOKEHUS U POPMYJIbI U1€aTbHON ONTHYECKON CUCTEMBI M ONTH -
KU TNapakcualibHbIX Jyuyei. MuBapuantel: AGOe, Jlarpanxa-I'ensmronsua, FOura-I'ynsctpanga. Orpanu-
YeHUe MYYKOB Jydel B onTHueckux cucremax. MuBapuant IltpayGens. SIpkocTh U OCBELIEHHOCTb H300-
paxenus. Teopus abeppauuil ONTHYECKUX CUCTEM. XPOMaTHYECKUE U MOHOXPOMAaTHUECKHE abeppariii.
Otikonan llIBapummibaa. TUNoBele onTHYEeCKUE eTanu U UX Xapakrepuctuku. Kinaccudukanus onruye-
CKHUX CHCTEM M UX OCHOBHbIE XapaKTepUCTHKH. OCHOBHbBIE 3aj[auM, pellaeMble IpU rabapuTHOM pacyeTe
ontu4eckux cucteM. OCoOCHHOCTH Jla3ep-HOM ONTHKH, (POPMHUPOBAHUE JIA3€PHOTO M3IYUYEHHUS ONTHUYE-
cKkuMHU cuctemamu. ONTUYeCKUe CUCTEMBI TSl POKYCHPOBAaHUS, KOJUIMMUPOBAHUS, U3MEHEHUS TUarpamm
HAIpaBJIEHHOCTH M COTJIACOBAHMSI JIA3€PHOTO U3Ty4eHus. BOJIOKOHHO-ONTHYECKHE CHCTEMBI U UX 0COOEH -
HocTH. VIHTEerpanbHasi ONTHKa M MEPCHEKTUBBI €e pa3BUTHUS. J(udpakiinoHHbIE ONTHYECKUE DIIEMEHTHI U
cucteMsbl. OlleHKa KayecTBa M300paXKeHus, JaBaeMOro ontuieckoi cucremoi. Kpurepuu kagectsa. Bor-
YHCJIEHHUE Y METO/Ibl SKCIIEPUMEHTAJILHOTO ONpeAEIeHUS ONTHYECKON NepeaaToyHoN (QyHKITHH.

OcHOBHBIE BU/IbI HCTOYHUKOB ONTHYECKOro M3inyueHus. [lapamerprl U XxapakTepuCTUKH UCTOYHHU-
K0B. HekorepeHTHbIE HCKYCCTBEHHbIE M3NyuyaTenu. EcTecTBeHHbIE HCTOYHUKH U3TydeHusl. COBpeMEHHbIE
Ja3ephl: MPUHIMIIEI 1EHCTBHS, IPUHLIUIHAIBHBIE CXEMbl, PEKUMBI PaOOThI, MapaMeTPbl U XapaKTEPUCTHU -
ku. OCHOBHbIE BH/Ibl IPUEMHHUKOB ONTUYECKOr0 U3JIydeHHUs. [ 71a3 yenoBeka Kak MPUEMHUK U3JIy4E€HUS U
u3MepuTenpHol uHpopmanuu. CBoicTBa 3pUTENBHOrO aHanu3atopa. IlapameTpel M XapaKTepUCTHKU
IIPUEMHUKOB ONTHYECKOr0 M3Iy4eHHs.. MHOIro3JIeMEHTHbIE MPUEMHHUKHU M3NydyeHus. CXembl BKIHOUEHUS
IIPUEMHUKOB U3JIYy4EHMS U COIIACYIOIINE LENH.

OCHOBBI METPOJIOTUH PUMEHUTENBHO K ONTUYECKUM H3MEPEHUAM. MeTonbl U npubopsl 1Jid U3-
MEPEHUS U KOHTPOJISI OCHOBHBIX IapaMETPOB U XAPAKTEPUCTUK ONTHUUECKUX MATEPHUATIOB, ONTHUECKHUX
JeTajel U onTudeckux cucreM. OnTuueckue u3MepeHus B UHPpaKpacHOU U yiab-TpaduosaeToBoi 06a-
cTsIx crnekrpa. @oromeTpus U paauomerpus. [IpuHIUIBI pabOTHI M CXEMBI OCHOBHBIX TUIIOB (POTOMETPOB,
pPazoOMETPOB, CIEKTPO(YOTOMETPOB U CIIEKTpOopaaroMeTpoB. CrocoObl U3MEpEHHs TapaMeTPOB U Xapak-
TEPUCTHUK JIA3€PHOTO U3ITyUEHUS

14.1.4. Bonpocsl 1uddepeHunpoBaHHOIO 3a4eTa

1. DnexTpomMarHuTHas U KBaHTOBAas MIPUPOJA ONTUYECKOrO M3aydeHUs. OCHOBHBIE 3aKOHBI OITH-
qyecKoro usnydeHus. [Ipubnmxenus reomerpuueckoil onTuku. PacripoctpaneHue cBeTa B M30TPONHBIX U
AHU30TPOIHBIX CPENAX.

2. Monspuzanus. [ABoitHoe myuyenpenomienue. [Ipumenenne nomspuzauuu. Marepdepenmus. Ko-
repeHTHOCTh. [Ipumenenue unrepdepenuun. MuoromnyueBas UHTEphepeHLus.

3. Mudpakuus. [Tpumenenne audpakmun. Paspenraronias cnocoOHOCTb.

4. T'onorpadus 1 ee MpUMEHEHHE.

5. OcHOBHBIE 3aKOHBI U NOHATHS reoMeTprueckoil ontuku. [punnun ®epma. YenoBus noayyeHust
ujieaabHOro u300paxeHusi. OCHOBHBIE MOJIOXKEHUS U POPMYJIbI U1€aTbHON ONTHYECKON CUCTEMBI M OITH -
KU TapakcHalbHBIX Jyueil. MnBapuanTsl: A0OGe, Jlarpamxka-I'ensmroneia, FOura-I'ynsctpanna. Orpanu-
YECHHE ITyYKOB JIydel B ONITUYECKUX CUCTEMAX.

CornacoeaHa Ha noprane Ne 42209 20



6. Teopust aGeppauuii ONTHYECKUX CHCTEM. XPOMATUYECKHE U MOHOXPOMAaTHUECKUE abepparyu.
Oiikonan [IBaprmmibaa. MeToasl abeppalliOHHOTO pacdyeTa ONTHYECKHX cHUcTeM. Beibop abepparuid,
NOJUISKAIINX HcTpaBiieHH0. OCcOOEHHOCTH abeppallMOHHOTO pacdyeTa ONTHYECKUX CHCTEM C achepuye-
CKMMH MOBEPXHOCTSIMHU.

7. Knaccuukanusi onTH4eCKUX CUCTEM U UX OCHOBHBIE XapakTepucTuku. OCHOBHBIE 3aauHl, pe-
[1aeMble Mpu rabapuUTHOM pacueTe ONTHYECKUX cucTeM. ['abapuTHBIN pacyeT OCHOBHBIX THUIIOB OINTHYE-
CKUX CHCTEM: TEJIECKOIMUYECKHX, JIYIbI, MUKPOCKONA, MPOCKIIMOHHBIX, (POTORIEKTPUUECKUX U TOJIorpa-
(buyeckux nmpudOpoB.

8. OcobeHHOCTH J1a3epHON ONTUKHU, (POPMHUPOBAHUE JIA3EPHOTO M3IIyUYEHHs] ONTHUYECKUMHU CHCTE-
Mamu. OnTHYecKue CUcTeMbl 17 (HOKyCHpOBaHUs, KOJUIMMUPOBAHUS, U3MEHEHUS AMarpaMM HarpaBieH-
HOCTH U COIJIACOBAHMUS JIa3€PHOTO U3TYUECHMUS.

9. BOOKOHHO-ONTHYECKHE CUCTEMbI M MX OCOOEHHOCTU. MHTerpalibHas ONTHKA M MEPCHEKTUBBI
ee pa3BuTHi. JudpakOHHBIE ONTUYECKUE IEMEHTHI U cucTeMbl. OlieHKa KayecTBa M300paKeHus, na-
BaEMOro onTuyeckol cucrteMou. Kpurepuum kadectBa. BpruucieHue 1 MeToAbl 3KCIEPUMEHTATBHOTO
OTIpeieNIeHUs] ONTHYECKOM MepeaTOuHON (QYHKIUH.

10. OcHOBHBIE BHIbI HICTOYHUKOB ONTUYECKOr0 M3aydeHus. [lapaMeTpsl U XapaKTepUCTUKH UCTOY-
HUKOB. HexorepeHTHbIE UCKYCCTBEHHBIE U3JlydaTesd. EcTecTBEHHbIE NCTOYHUKHU M3nydeHHUs. CoBpeMeH-
HBI€ JIa3epbl: IPUHLIUIIBI IEHCTBUS, MPUHIUIHAIBHBIE CXEMbl, PeXUMBbI pabOThI, MapaMeTPhl U XapakTe-
PUCTHUKH.

11. OcHOBHBIE BUBI MPUEMHUKOB ONTUYECKOTO M3Ny4YeHus. ['71a3 yenoBeka Kak MPUEMHUK U3ITy-
YeHHs U U3MepuTeabHOl nHpopMmaru. CBONWCTBA 3pUTEIBLHOTO aHaM3aropa. [lapaMeTphl u XapakTepu-
CTUKHM IPUEMHUKOB ONTHYECKOTO U3Ty4YeHHs. MHOr03J€MEHTHbIE TPUEMHUKH M3ITydeHHsI. CXeMBbl BKIIIO-
YeHUS! TPUEMHUKOB U3TyUYEHHUS U COTJIACYIOIINUE LIETIH.

12. OCHOBBI METPOJIOTHH MPUMEHHUTEIBHO K ONTHYECKUM HM3MEPECHHUsIM. MeTombl ¥ MpUuOOpHI st
M3MEPEHUs U KOHTPOJII OCHOBHBIX MapaMeTPOB U XapaKTEPUCTHK ONTUYECKUX MATEPHAJIOB, ONTUYECKUX
JeTajel U onTudeckux cucteM. OnTuyeckre u3MepeHus B MH(PpakpacHOW W yiabTpaduoiaeToBON 00Ja-
cTsax crnekrpa. oToMeTpus U paauOMeTpHsL.

13. ITpuHLUIIBI paOOTHI U CXEMBI OCHOBHBIX TUIIOB (DOTOMETPOB, PaIMOMETPOB, CIIEKTPOPOTOMET-
POB U CIIeKTpopaguoMeTpoB. CriocoObl U3MEPEHHS MTAPAMETPOB U XAPAKTEPUCTHUK JIA3ePHOTO H3ITyUCHHUS.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /1JIsl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX YKa3aH B Tabmulie 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONOTHUTEIBHBIX OIICHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C napyumeHusMu
ciryxa

[TpeumyIieCTBEHHO MUCHMEHHAS
poBepKa

C mapymenusasmu | CobeceoBaHme 10 BOIIpPoOcaMm K 3aueTy, | [IpenmyiecTBeHHO yCTHas TPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHAMBHYaTbHO)
C napyueHusMu Pemenue qucTaHIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO A1MCTaHIMOHHBIMU
JBUTATEJIBHOIO CaMOCTOsITeNIbHbIE PabOTHI, BONPOCHI K METONaMHU
amrmapara 3a4eTy
C orpanunuenusiMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITEIIbHBIE [IpeuMy1ieCcTBEHHO IPOBEPKA
00IIEeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJIaMH UCXOZS U3 COCTOSHUS
MOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl | 00YYaroLIerocss HA MOMEHT IPOBEPKU
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14.3. MeToanueckue peKOMeH/IALMH 110 OLIeHOYHBIM MaTepuajaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
CTymnHas (hopMa IpeJO0CTaBICHUS 3aJaHNI OLIEHOYHBIX CPEJICTB, & UMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUEHHBIM MIPUPTOM;

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BaHUEM CYpPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [l TaKUX 00ydaromuxcs MpeycMaTpuBaeTcsl JOCTYII -
Hast popmMa mpeToCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCITOJIH30BAHNUEM YCIIYT aCCUCTEHTA;

- IIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JMCIUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popmax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIPUATHS HH(POpMALIUK:

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

J1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

ITpu HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHHUsI MOXKET MPOBOUTHCS B HECKOIBKO ITAIOB.
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