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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. IMoaroroBka 00yYaromMXCs K UCCIEAOBAHUIO U pa3paboTke MpUOOPOB U CHCTEM YNPABICHUS
ONTHUYECKUM HM3JTy4eHUEM, MpEeIHA3HAYCHHBIX KaK Ui (U3MYECKHX MCCIEIOBAHUI M MPOBEICHHS
BBICOKOTOYHBIX M3MEPEHUMN, TaK U JIJIS CO3JaHUS MEPCIEKTUBHBIX CHCTEM M KOMIUIEKCOB Ha OCHOBE
u3ydeHUs: 0a30BBIX (PU3MUECKUX NMPUHLIMIOB (PYHKIIMOHUPOBAHUS OCHOBHBIX 3JIEMEHTOB JIA3€PHBIX
CHCTEM.

1.2. 3agauy AUCHUILIUHBI

1. TIpuobpereHre HaBBIKOB pa3pabOTKU U MPOEKTHUPOBAHUS YCTPOMCTB yIPABICHHUS ONTHYECKUM
U3ITyYEHUEM.

2. CopmupoBaTh 3HaAHUS O MPHUHLUIAX MOCTPOCHUS U METOJax pacueTa MpuOOpoOB s
yIOpaBJCHUS ONTUYECKUM H3JIYUYEHHUEM C Pa3IMYHBIMU TEXHHUYECKUMHU U (QPYHKIMOHAJIbHBIMHU
XapaKTepUCTUKAMHU.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

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

Monaynb quctuiuine: Moayss npoecCHOHaIbHON MOATOTOBKY (major).

HNunexc nuctumaunel: b1.B.01./1B.01.01.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

NHaukaTopsl TOCTHKEHUS [Inanupyemsie pe3ynbTaThl 00yUYeHUs 110
Komnerenuus
KOMITETCHIIUH JTUCLUTIIINHE
YHuBepcajibHble KOMIIETCHIIMT
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
IIpodeccuonanbHbIe KOMIIETEHIUH
I1K-3. Cniocoben I1K-3.1. 3Haer aeMeHTHYIO | 3HATh AJIEMEHTHYIO 0a3y, a TaKkKe
paszpabaThIBaTh 0a3y yCTpOMCTB KBAaHTOBOW U |OCOOEHHOCTH MX CTPOCHHS M DKCIUTyaTalluH
YCTPOKCTBA KBAHTOBOM U | ONITUYECKOM JIEKTPOHUKHU JUTsl pa3paboTKy IpUOOPOB YIIpaBICHUS
ONTHYECKOM ONTUYECKUM H3JIy4YEHUEM
SJICKTPOHHUKM Ha OCHOBE |[]K-3.2. YMmeeT mpoBOAUTH Br10upate npubopsl ynpaBieHUs: ONTHYECKUM
3JIEMEHTHO# 6a3bl, no0op o0opynoBaHUs U HU3JyYEHUEM U KOMIUIEKTYIOLIUE IS
BBIOMpATh HEOOXOAUMOE KOMIUIEKTYIOIIHUX, MIPOBEICHUS UCCIIEIOBAHUI
000pyIOBaHUE U CIIOCO0 |He0OGXOAMMBIX JUIS
KOHTPOJIA TAPAMETPOB | ipOBEAEHUS UCCIEA0BAHUN
ycTpo¥icTsa [1K-3.3. Bnaseer HaBbikamu | BeIOMpaTh MeTOIBI 06pabOTKU U aHAIN3a
00paboTKM U aHaIH3a pe3yJIbTaTOB MCCIEA0BAHNUN
pEe3yJIbTaTOB UCCIEAOBAHHI
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[1K-4. Cnocoben [1K-4.1. 3naeT coBpeMeHHbIE |3HATh COBPEMEHHbIE TEXHOIOIMUECKHE
pa3zpabaThIBaTh TEXHOJOTHYECKHE MPOIIECCHl  |TIPOIECCH IPOU3BOICTBA MPUOOPOB
TEXHUYECKUE 3aJaHUsI Ha | TPOU3BOJICTBA U3ICIIHIA YIIPABIICHUS ONTUYECKUM H3JTy4YCHHEM
[IPOCKTUPOBAHUE KBaHTOBOM M ONITUYECKOU
TEXHOJOTUYECKUX AIEKTPOHUKHU
MIpoLECCOB [1K-4.2. YMmeeT npoBOAUTH Bri6upats nmpuOops! ynpaBiieHHs] ONTHYECKAM
IIPpONU3BOACTBA aHaJu3 U BBIOOD N3JIy4YCHHUCM IO TEXHUYCCKUM 1
MaTeprajIoB U U3JETHI MEePCIEKTUBHBIX MAaTEPHANIOB, |(PYHKITMOHAIBHBIM XapaKTEPUCTHKAM JIJIs
KBaHTOBOH U TEXHOJIOTHYECKUX MPOIECCOB |MMPOU3BOACTBA U3/ICTUI KBAHTOBOU 1
OITHYECKON 1 000pyIOBaHUS JTsT ONTHUYECKOM IJIEKTPOHUKHU
SJICKTPOHUKH MPOU3BOJICTBA U3JAETUI

KBAHTOBOM M ONTHYECKOM

AIEKTPOHUKHU

[1K-4.3. Bnaneer HaBbikamu | [IpoekTHpoBaTh TEXHOJOTUYECKHM MPOLIECC

MIPOEKTUPOBAHUSA MIPOU3BOJICTBA MPUOOPOB YIIPABICHUS

TEXHOJIOTHYECKUX MTPOLECCOB |ONTUYECKUM U3IyUECHUEM

MIPOU3BOJICTBA U3AEITUI

KBAaHTOBOM Y ONITUYECKOU

ANEKTPOHUKHU

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcst ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akaJeMHYeCKUX 9acoB.

Pacnipenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabmute 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH

o Becero  |CemecTpsl
Bunbl yueOHOIM qesTeNbHOCTH
4acoB |2 ceMecTp
KonTakTHas ayniuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 48 48
JIeKk1IMOHHBIE 3aHATUSA 18 18
IIpakTHueckue 3aHATHA 18 18
JlaGopaTopHbie 3aHITHS 12 12
CamocrosiTeibHas padoTa 00y4alOIIUXCsH, B T.4. KOHTAKTHasI 96 96
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[TonroroBka k 3auery 37 37
[ToaroroBka K TECTUPOBAHUIO 25 25
BrinosiHeHHE TPAKTUYECKOTO 3aJaHUs 12 12
[ToaroroBka K KOHTPOJILHOU paboTe 4 4
[ToaroroBka Kk 3amuTe oTyeTa 1o JabopaTopHOr padboTe 6 6
[ToaroroBka k mabopatopHoit paboTe, HaMKCaHUE OTYETa 6 6
Hanucanue otdera no naboparopHoii padbote 6 6
Oo0mast Tpyn0eMKoOCTh (B 4acax) 144 144
Oo0mas TpygoemMKocTh (B 3.e.) 4 4

5. CTpykTypa M coaep:KaHue TUCHHUIIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUILUIMHBI TIO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOM NesTeIbHOCTH IMPUBEICHA B
tabnuue 5.1.
Tabmuma 5.1 — Pa3aenst (TeMbl) AUCIUATIINHBI U BUABI YYCOHOH IEeITeIbHOCTH
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Jlek. CamM. |Bcero uacos
[Ipak. | Jlab. dopmMupyemsbie
HasBanus pasnenoB (TeM) TUCHUILIIUHBI | 3aH., pao., (6e3
3aH., 4 | pao. KOMITETCHIIUH
q q HK3aMeHa)
2 cemecTp

1 BBenenue 2 - - 2 4 T1K-3
2 Kiaccugukanus u o01mue 2 4 - 12 18 I1K-3, IIK-4
XapaKTEPUCTHKH MPHOOPOB
YIpaBJICHUS ONTHYECKUM H3ITydeHHEM
3 PacnipocTpaHeHHE ONTUYECKOTO 4 6 4 28 42 [1K-3, [1IK-4
U3ITyYeHUs] B aHU30TPOIIHBIX Cpesiax
4 DnexTpoonTUIeCKue MpudOpPhI 4 4 4 22 34 [1K-3, [1K-4
YOpaBIeHUS ONITUYECKUM H3ITyYCHHEM
5 AKyCTOONTHYECKHE TPUOOPHI 4 4 4 22 34 [1K-3, TIK-4
YIpaBJICHUS ONTHYECKUM H3ITydeHHEM
6 MarautoonTudeckue mpudopsl 2 - - 10 12 [1K-3, I1IK-4
yIOpaBlIeHUS] ONITUYECKUM H3ITyYeHUEM

Hroro 3a cemectp| 18 18 12 96 144

Hroro| 18 18 12 96 144

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Coneprkanne pa3ienoB (TeM) TUCHUTUIAHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B TadymIe 5.2.
Tabmuma 5.2 — Coneprkanue pa3zienos (TeM) TUCHUILIMHBI (B T.4. IO JEKIHUSIM)

Hazpanus pa3nenos (tem)
JUCIUITIINHBI

Coneprxanue pa3ienoB (Tem)
JUCHUTUITUHBI (B T.Y. 1O JEKIHIM)

TpynoemkocTs
(JIEKIIMOHHBIE
3aHATHSA), U

dopmupyembie
KOMIIETCHIINH

2 cemecTp

1 Beenenue

[Ipenmer nucuumunel «IIpudopsr
YIIPAaBJICHUSA ONTUYECKUM U3IIyYCHUEM» U
ee 3aaaun. CBA3b IUCLHUIUIMHEI C
JIpyTUMH pa3zaenamu (PU3MKH, KBAaHTOBOM
9NEKTPOHUKH U hoToHUKH. ComeprkaHue
KypcoB. Mictopus pa3Butus npubopos,
peanu3yIomux METOIbI YIIPaBICHUs
ONTUYECKUM U3IIyYECHHUEM.

[1K-3

Hroro

2 Knaccudukamus u
001I1e XapaKTEePUCTHKU
pUOOPOB YIpPaBICHUS
ONTUYECKUM U3ITyYCHUEM

CBolicTBa ONTUYECKOTO U3ITyYEHUS.
PacnipocTpanenue ontuyeckoro
U3JTyYeHUs B OJTHOPOJIHBIX U
HEOJTHOPOHBIX cpenax. Knaccudukanus
npuOOpPOB YIPaBICHUS ONTHUYECKUM
u3nydenuem OO1ue napameTpbl

U XapaKTEePUCTUKH YCTPOICTB
yIpaBIEHUS ONTUYECKUM H3ITYyYCHUEM UX
CBSI3b CO CBOMCTBAMH ONTHYECKOTO
U3TyYEeHUS.

[1K-3

Hroro
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3 PacnpocTpanenue
OINITHUYCCKOI'0 U3JTy4YCHHUA B
aHU30TPOIHBIX Cpefax

JpnexTpudecKuil TEH30p AaHU30TPOITHON
cpensl. PactipocTpaneHnue u cBoMCTBa
IUIOCKUX BOJIH B @HU3OTPOIIHBIX CpPE/Iax.
@da30Bast ¥ rPyIIoOBas CKOPOCTb.
Knaccudukanus aHU30TPOIHBIX Cpe.
PacnipocTpanenue cBeta B OTHOOCHBIX U
JBYOCHBIX KpUcTa/u1ax. Onruyeckas
aKTUBHOCTb. VlcKyccTBEHHAas
aam3orponust: 3¢ dexrs [Tokkenbca u
®dapanest, KBagpPaTUUHBIN
anekTpoonTuaeckuit apdexr u
doToynpyrocTs.

[1K-3

Htoro

4 DnexkTpoOoNTUYECKHE
npuOOpHI yIIpaBIeHUS
ONTUYECKUM H3IIyYEHUEM

[TpuGops! yrpaBieHUs: ONTUYECKUM
U3JTy4YECHUEM Ha

OCHOBE JIEKTPOONTUYECKOT0 3P PeKTa.
HenpepbIBHBIE 3JIEKTPOONTHYECKUE
neduexropsl. [Ipubopbl TucKpeTHOTO
OTKJIOHEHUS] ONTHYECKOT0 U3Ty4YEHUs Ha
OCHOBE JIEKTPOONTUYECKOT0 3P PeKTa.
[Tonsipu3zaninoHHbIE MEPEKITIOYATENH.
[InanapHble 3MEKTPOONTHYECKHE
Ne(IIEKTOPBI.

[1K-3, TIK-4

Hroro

5 AxycTroonTuyeckue
PUOOPHI yIIpaBICHUS
ONTUYECKUM U3TyUYEHUEM

OOBeMHBIE aKyCTHYECKHE 00 bEMHBIC
BOJTHBI B

TBEpIBIX Tenax. Judpakuus cBera Ha
yIpYyTUX BoJHaX. bparroBckue
neqIIeKTOphl. YIIbTPa3ByKOBBIE
pedpakuroHHbIe AEPICKTOPHI.
Judpakius BOTHOBOIHBIX ONTHYECKUX
BOJTH Ha TOBEPXHOCTHBIX aKyCTHUECKUX
BoJTHaX. [[TaHapHBIE aKyCTOONTHYECKHE
ne(hIEKTOPHI.

[1K-3, IIK-4

Hroro

6 Marauroontuyeckue
npuOOpPHI YIIPABICHHS
ONTUYECKUM U3ITyYCHUEM

Teopus maruuTOONTHYECKHUX 3D (HEKTOB.
Dddexr Dapanes. Dpdexr KorroHa-
MyTona. MarHuTOONTHYECKUE CBOMCTBA
(deppomMarueTHKOB. MarHUTOONI THIECKHE
npruOOPHI YIIPABICHUS ONITUYECKUM
U3JTy4YCHUEM.

[1K-3, TIK-4

Htoro

Hroro 3a cemectp

18

Hroro

18

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TadmIe 5.3.
Tabauma 5.3. — HauMeHoBaHMe NPaKTUYECKUX 3aHATUN (CEMHHAPOB)

HazBanus paznenos (Tem)
JAUCHUITIIMHBI

HanmeHnoBaHue npakTU4eCcKux
3aHATHH (CEMUHApPOB)

TpynoeMKoCTb,
q

dopMupyemsle
KOMIIETCHIIUU

2 cemecTp
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2 Knaccudukanus u oouime
XapaKTEPUCTHKH MPHOOPOB
YIPaBJICHUS] ONTHYECKUM
U3ITy4CHUEM

CBoiicTBa ONITHYECKOTO U3ITyUYCHHS.
PacnipocTpanenne onTuyeckoro
U3JTy4CHHS B OJHOPOIHBIX
HEOJTHOPOHBIX Cpe/Iax.
Knaccudukanus npudopon
YIPABJICHUS ONTHYECKUM H3ITy4CHHEM.
OOurre mapaMeTpsl

U XapaKTePUCTHKH yCTPOICTB
YIPaBICHUS ONTHYCCKUM H3ITy4CHUEM
UX CBSI3b CO CBOMCTBAMHU ONTHYECKOTO
U3ITy4YCHUSI.

TK-3, TTK-4

Htoro

3 PacmipocTpanenue
ONTUYECKOTO U3IIYYCHHUS B
AQHU30TPOIHBIX CpEAAX

JM3neKkTpud4ecKuil TeH30p
QHU30TPOIIHOU CPEBI.
PacnipocTpanenue u cBoiicTBa
IUIOCKHUX BOJIH B @aHU30TPOIIHBIX
cpenax. @azoBas v rpynnoBas
CKOPOCTb.

Knaccudukanus aHU30TPOMHBIX Cpe.
PacrnipocTpaneHne cBeTa B OJHOOCHBIX
U IBYOCHBIX KpHCTaJUIax.
OnTuueckass akTUBHOCTD.
HckyccTBeHHass aHU30TPOIINSA:
saddexrol [lokkennsca u Papanes,
KBaJIpaTUYHbIN

AJIEKTPOONTUYECKU 2P PeKT u
(boTOoynpyrocTs.

I1K-3, T[IK-4

Hroro

4 DNIeKTPOONTUYECKUE
pUOOPHI yIIpaBICHUS
ONTUYECKUM U3TyUYEHUEM

[Tpubops! yrpaBieHus ONTHYECKUM
U3ITy4YeHUueM Ha

OCHOBE 3JIEKTPOONTHYECKOTO

s dexra. HempepriBHBIE
AIIEKTPOOINITHYECKHE 1e(DIEKTOPHI.
[Tpubopst

JTUCKPETHOTO OTKJIOHEHUS
ONTUYECKOTO U3ITyYECHUS Ha
OCHOBE 3JIEKTPOONTHYECKOTO

s dexra. [Tonsapuzanmonnsie
nepekitouarenu. [manapusie
AIEKTPOOINITHYECKHE 1e(DIEKTOPHI.

I1K-3, T1IK-4

Hroro
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5 AKyCTOONTHYECKHE OOBemMHBIE aKyCTHUECKUE 0O bEMHBIE 4 [1K-3, I[IK-4
npuOOpPBI YIIPABICHHS BOJIHBI B

ONTUYECKUM M3JIy4eHHUEM  |TBEepAbIX Tenax. Jndpakuus cBera Ha
yOpyTrux BojiHaxX. bparrosckue
neQIIeKTOphL. YIIbTPa3ByKOBBIC
pedpakunoHHbIe Ae(DIEKTOPHI.
Judpaxus BOIHOBOIHBIX
ONTUYECKUX BOJH HA OBEPXHOCTHBIX
aKyCTHYecKuX BoJjiHax. [lnanapusbie
aKyCTOONTUYECKUE AE(PIEKTOPBHI.

Hroro 4
Hroro 3a cemectp 18
Hroro 18

5.4. JlaGopaTopHble 3aHATHS

HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tadbaune 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOPHBIX padoT

Hazpanus pa3nenos (tem) HaumeHnoBanue 1ab0paTopHbIX dopmupyemble
TpyroemMKoCTb, 4
JUCLIUIIAHBI pabot KOMIIETEHIIUU
2 cemecTp
3 PacmipocTpanenune OtpakeHne CBETOBBIX ITyYKOB 4 I1K-3, I[IK-4
ONTUYECKOTO U3IIYYCHHUS B OT IUIOCKOM TPaHULIbI
AQHU30TPOIHBIX CPEAAX pazzena «Bo31yX —
IOUBJIEKTPUYECKAsl Cpela»
HUroro 4
4 DeKTPOONTUYECKHE MPUOOPHI | DIEKTPOOTITUUSCKHI 4 [1K-3, TIK-4
yIpaBJIEHUS ONTHYECKUM MOJYJISITOP Ja3€pHOrO
U3JIy4eHUEM U3ITy4YEHUs.
Uroro 4
5 AxycroonTrueckue npuoopsl | AKyCTOONTHYECKUI MOIYJISATOP 4 I1K-3, [1K-4
YIpaBIEHUS ONITUYECKUM JIa3€pHOI0 U3TyYEHUs
U3JTy4CHUEM Hroro 4
Hroro 3a cemectp 12
Hroro 12

5.5. KypcoBoii npoekT / kypcoBasi pabora
He npegycmoTpeHo y4eOHbIM IIJIaHOM
5.6. CamocTosiTesibHass paboTa

Bunbl camoctosATensHOM paboThl, TPYJOEMKOCTh U (hOPMHUPYEMble KOMIIETCHIIMH TPECTaBICHBI B
tadiuue 5.6.
Ta6yuma 5.6. — Buasl caMoCTOSATEIbHOM pabOThI, TPYJ0EMKOCTh U (POPMHPYEMbIC KOMIETEHITUN

Bunsl
Ha3zBanus pazaenon . Tpynoemkocts, | Dopmupyembie
CaMOCTOSITEIBLHOM DopMBI KOHTPOJIS
(Tem) TUCIUTITAHBI q KOMIIETEHIINU
paboThl
2 cemecTp
1 BBenenue [ToaroroBka k 3auery 1 I1IK-3 3auér
IToaroroBka x 1 I1K-3 TectupoBanue
TECTUPOBAHUIO
Hroro 2

CornacoBaHa Ha noptane N2 78956 7



2 Knaccudukanus u [ToaroroBka k 3auery 6 [1K-3, T1K-4 3auét
obmue [ToaroToBka K 2 [K-3, TIK-4 TectupoBanue
XapaKTCPpUCTHUKH TECTUPOBAHUIO
NpHOOPOB YNPABIEHHS | Bynonnenne 4 [1K-3, TIK-4 I[TpakTuueckoe
OUTHHCCKNM HPAKTHYECKOTO 3aJaHUsI 3a1aHKe
U3ITy4YeHUEM Vroro 12
3 PacnipocTpaHeHne [ToaroroBka k 3auery 8 [1K-3, TIK-4 3auér
ONTHYCCKOI'o IToaroroBka k 6 IIK-3, IIK-4 TectupoBanue
U3JIy9CHUA B TECTUPOBAHUIO
AHU30TPOIHBIX CPENAX | [ToroTOBKA K 4 I1K-3, T1K-4 KonTtponbHas
KOHTPOJIBHOH pabote pabora
Brinonnenue 4 [1K-3, TIK-4 [IpakTrueckoe
MPaKTUYECKOTO 3aTaHUS 3a/IaHne
IloaroroBka K 3aiiuTe 2 [IK-3, I[IK-4 3ammuTa oT4eTa
oTueTa 1o 1o mabopatopHoi
nabopaTopHoii pabote pabote
[ToaroroBka k 2 [TK-3, ITK-4 Jlaboparopuast
naboparopHoit padore, pabora
HAITMCAHWE OTYeTa
Hanucanue otuera no 2 [1K-3, TIK-4 Ortuer o
nabopaTopHoi paboTe nabopaTopHOU
pabore
Hroro 28
4 Dnextpoontuueckue |llonroroska k 3auery 8 [1K-3, TIK-4 3auér
IpUOOPEI YIIPABIECHUS  |[[oAroTOBKA K 6 IIK-3, IIK-4 TectupoBanue
OHNTUICCKUM TECTUPOBAHUIO
U3y ICHIEM Boinonnenue 2 [1K-3, TIK-4 I[IpakTuueckoe
MPAKTUYECKOTO 3aJaHuUs 3a/IaHKe
IToaroroBka K 3amure 2 I1K-3, IIK-4 3ammra oTueTa
oTyeTa 1o 110 1abopaTopHOi
naboparopHo# pabore pabote
[ToaroToBka k 2 ITK-3, TIK-4 JlaGopaTtopHas
nabopaTopHO# padoTe, pabora
HaIMCaHUEe OTYeTa
Hanucanue otuera o 2 [1K-3, TIK-4 Otuer no
nabopaTopHoii pabote nabopaTopHOH
pabote
Hroro 22
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5 Axycroontuueckue |IloaroroBka k 3a4eTy 8 [1K-3, T1K-4 3auét

npubOpsI ypasieHus | [ToaroToBKa K 6 [1K-3, ITK-4 TectupoBanue
OHNTUICCKUM TECTUPOBAHUIO
U3y ICHACM Brinonnenue 2 I1K-3, T1K-4 I[TpakTryecKoe
MPAKTUYECKOTO 3aJaHuUs 3a/laHue
IToaroroBka K 3amure 2 I1K-3, IIK-4 3ammra oTueTa
oT4YeTa Mo 10 J1a0OPaTOPHOM
naboparopHo# pabore pabote
[ToaroToBka k 2 ITK-3, TIK-4 JlaGopaTopHas
nabopaTopHO# padoTe, pabora
HaIMcaHue oTyeTa
Hanucanue otuera 1o 2 IIK-3, IIK-4 OTuyer no
nabopaTopHoii padote nabopaTopHO
pabote
Hroro 22
6 Marautoontudeckue |IloaroroBka k 3a4eTy 6 IIK-3, IIK-4 3auéT
puOOPBI YIIPABIEHUS  |[JoArOTOBKA K 4 IIK-3, IIK-4 TectupoBanue
OIITHYECKUM TECTUPOBAHUIO
U3ITy4YeHUEM Uroro 10
Hroro 3a cemectp 96
Hroro 96

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJI0B Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBUE KOMIETEHIMH, (GOPMUPYEMBIX NMPU U3YyUCHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabiuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHbI, U BUIOB

3aHATHI
o Bunpl yueOHOIl esTenbHOCTH
Kgﬁhnqgf eylfr;: Jlek. | Tlpak. | JIa6. | Cam. @OpMBI KOHTPOJIA
3aH. 3aH. pab. | pa0.
I1K-3 + + + +  |3auért, 3amuTa otyera mo J1abopaTopHO padbore,
Kontponbnas padota, JJaboparopnas padoTa,
OtueTt no nabopaTopHoit padote, [IpakTudeckoe
3aganue, TectupoBaHue
IT1K-4 + + + + |3auér, 3amuTa oTueTa o JabopaTopHoii padore,
Konrtponsnas pabdora, JlJabopatopHast padora,
Ortuet o nabopaTtopHoii padote, [IpakTuueckoe
3amanue, TecTUpoBaHUE

6. PeifTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4aronXCs
6.1. basuibHbIe OneHKH 1J1s1 POpM KOHTPOJIA

BameHbIe oneHKH 17151 POpPM KOHTPOJIS MpeICcTaBIeHbI B Tabmmie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

MaxkcumManbHBIN
6asu1 3a mepuos Bcero 3a
mexay 2KT u Ha ceMecTp
KOHEII ceMecTpa

MakcumanbHbIi MakcuManbHbIi
@DopMBbI KOHTPOJISL 6amn Ha 1-yto KT ¢ | ©ann 3a mepuon
Hayasa cemectpa | Mexay 1KT u 2KT

2 cemecTp
3auér | 8 | 8 4 20
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3amuTa oT4€eTa 1o 0 6 3 9
nabopaTopHoi padbore
Kontponbhas pabota 0 5 0 5
JlaGopatopHas pabota 0 4 2 6
[TpakTueckoe 3a1aHue 15 10 5 30
TectupoBanue 8 8 8 24
Otuet no nabopaTopHOH 0 4 2 6
pabote
Hroro makcumym 3a 31 45 24 100
epuos
Hapacratomum ntorom 31 76 100 100
6.2. [lepecuer 0a/1J1I0B B OILIEHKH 32 TeKYIIMA KOHTPOJIb
Ilepecuer 6aIOB B OLIEHKH 32 TEKYILIUI KOHTPOJIb MpeAcTaBieH B Tabnuue 6.2.
Tabnuua 6.2 — [lepecuer 6aI0B B OLICHKH 33 TEKYLIMI KOHTPOJIb
bamibl Ha faTy TEKyIIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha faty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK 4
Ot 60% 110 69% oT MakcuMaIbHOU cyMMBbI 6aiioB Ha naty TK 3
< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMLIMOHHYI0O U MEKAYHAPOIHYI0 OLEHKY

[lepecuer cymmBbl 0auIOB B TPAJIULMOHHYIO M MEXIYHApOAHYIO OLEHKY MPEACTaBIICH B TaOIUIE

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
OrneHnka YUHUTBIBAET YCIEUTHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTMYHO) (3a4TEHO) 90 - 100 A (oTaM4HO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBrneTrBopUTENBHO)
3 (yAOBIETBOPUTENHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (HEeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE o0ecnevyeHHue TUCIUILINHBI
7.1. OcHoBHAas1 IUTEpaTypa

1. Pozenmep O. OnTosnextponuka : Ilep. ¢ dp. / 3. Pozenmep, b. Buntep; pexn. nep. O. H.
Epmaxkos. - M. : Texnocdepa, 2006. - 588 ¢ (manuuue B 6ubnmoreke TYCVYP - 40 k3.).

2. A.H. Iluxtun. KBanTOBas U onTUYecKas JIEKTpoHUKA: yueOHUK st By30B / A. H. [luxTus. -
M. : Ab6puc, 2012. - 656 c. (Hanmuuue B 6udmoteke TYCVYP - 41 3k3.).

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. AyOuumes, FO. H. Teopus u npeoOpa3zoBaHre CUTHAIOB B ONTHYECKUX CHCTEMaX : yueOHOE
nocob6ue / FO. H. lyouunmes. — 4-e usn., ucnp. u non. — Cankr-IletrepOypr : Jlans, 2022. — 368 c.
[DnexTpoHHbI pecypc]: — Pesxxum goctyna: https://e.lanbook.com/book/210596.

7.3. YuyeOHO-MeTOANYECKHE MOCOOUS

7.3.1. O6s13aTe/IbHbIE YUEOHO-METOAUYECKUE MTOCOOHSI
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1. [Ipubopsl U MeTOABl yHpaBIEHUS ONTUUYECKUM H3IydeHHeM: MeToauyeckue ykKa3zaHus K
MPAKTUYECKUM 3aHATHIM U TI0 camocTositenbHou padore / H. U. Bypumos, C. M. lllangapos - 2018. 45 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/8484.

2. UccnenoBaHue akyCTOONTHYECKUX MOJYJISTOPOB ONTHYECKOTO H3NydyeHus: PykoBoacTBO k
naboparopHoit padote mist ctyaeHToB / A. C. 3agopud - 2011. 17 ¢. [DnexTpoHHBIH pecypc]: — Pexum
nocrtyna: https://edu.tusur.ru/publications/77.

3. DeKTpoonTUYecKass MOAYJSALUS ONTHYECKOTO M3NydeHus : Mertonuueckue ykazaHus I
nabopatoproro npaktukyma / H. Y. Bypumos, C. M. lllannapos - 2012. 17 c. [DnekTpoHHBIN pecypc]:
— Pesxxum mocrtyna: https://edu.tusur.ru/publications/1660.

4. OTpakeHHE CBETOBBIX MYYKOB OT IJIOCKOW TpaHMIIbI pa3jesa «BO3AYX — JUAJIEKTpUUecKas
cpena»: Meroauueckue ykazaHus K j1abopaTOpHON paboTe sl CTYIEHTOB HANpaBIeHUN MOATOTOBKH
«®oTOoHUKA U ONTOMH(POPMATHKA» U «DJIEKTPOHUKA M HaHOdJekTpoHukay / C. M. Illlanmapos, H. U.
bypumos - 2013. 19 c¢. [DnekTpoHHBH pecypc]: — PexuMm pgocrtymna:
https://edu.tusur.ru/publications/3494.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JIUIT
C OrpPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/I0OB

Y4eOHO-MeTOINYEeCKUEe MAaTEPHaJIbl i1l CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yYaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEAOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSM X 3[J0POBBS U BOCHPUATHS HHOOPMALIUY.

Jl1s1 JIMI ¢ HAPYIIeHUsIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B I1€4aTHOW (hopMe YBEIUUCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHbIE 0a3bl JAHHBIX
1 HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3ydyeHUH NUCHUIIMHBI PEKOMEHAYETCS 00palaThCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHUs 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I YI€OHOH TPYIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOM
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YU4EeOHO-HATJISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHUE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHIl

VYyeOHas nabopaTopusi: yueOHas ayJuTOpHUs A MPOBEACHUS 3aHATHH MPAKTHUUYECKOTO THIIA,
ydeOHas ayAuToOpus IJs MPOBEACHUS 3aHATHH J1abOpaTOPHOTO THUIMA, TOMEIIEHUE s KypCOBOTO
MPOEKTUPOBAHUA (BBIMOJHEHUS KYpPCOBBIX paboT), MOMENIEHUE IJIsI MPOBEACHHUS T'PYNIOBBIX H
WHIUBUyaNbHBIX KOHCynbTanuit; 634034, Tomckas obnacte, r. Tomck, Bepmmnanna ynuua, 1. 74, 110
ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- JJaboparopusle cTeH bl (6 IIT.);

- M3mepuTenbHbIC TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Onrtuueckas ckambst OCK-4;

- [Tomenienue g XxpaHeHus: yueOHOro o00Opy10BaHUS;
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- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaress.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue 1Jisl JJa0opaToOpHBIX padoT

VYyebnas naboparopusi: yueOHas ayIUTOpHUS JJIs MPOBEACHUS 3aHATUH 1a00OpaTOpPHOTO THUIIA,
634034, Tomckast obmacts, r. Tomck, Bepmununa ynuna, 1. 74, 111 ayga.

Omnwucanue UMeEroIerocss 000py0BaHUS:

- YueOnsiii cteny "OnTuka" - 2 mrT.;

- 'eneparop AKUII-3409/3 - 2 mwit.;

- Ucrounuk nuranus "Mapc";

- I'eneparop 1'5-54;

- 'eneparop ¢pynkunonansusiiit AKTAKOM AHP-3121;

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

- Ocmunorpad: Tektronix TBS2000, Rigol;

- MynsTumetp Mastech MY 68;

- JlaGopatopusble cTeH bl "DnekTpoontuueckuit a3pdext” - 2 mr., "Pa3oBblil mopTper"” - 2 mT.;

- JlaGopatopusiii ctenn "[lomynpoBogHUKOBBIE (POTONMPUEMHUKH";

- JlaGopatopuslii ctenn "[lomynpoBoAHUKOBEIN azep";

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.4. MaTepI/laJ'II)HO-TeXHI/I'-leCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

st camocToATENbHONU paboOThl HCIIOIB3YIOTCS yYeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

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

- 634045, Tomckas obmacts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPBHI;

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

[lepeuenb mporpaMMHOT0 OOecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

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

OcBO€HME AUCUUILIMHBI JIMIIAMU ¢ OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI U MHBAJIUJAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH amnmapaTypbl, MyJbTUMEIUNHBIX CPEICTB M JPYTHX TEXHHUUYECKHUX CPEJICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENOAaBaHuUs
U1 00y4aloUMXCs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOIb30BAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IIPpOCMOTpA.
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[Ipu 3aHgATHAX ¢ OOYyYalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIONB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeacTBa
npuema/rnepeaadyn yueOHoW nHGOpMaIMU B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aAMH U3yUeHUsl
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist olleHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

ONTHUYECKOT0 U3IIy4YCHHUs B
AQHMU30TPOIHBIX Cpenax

HagBaiﬁiﬁ;;ﬁ;iﬁ (rem) ?igﬁhé:f g;r;: ®opmbl koHTpoIsi | OueHounsie marepuans (OM)
1 Beenenue [IK-3 3auét [Tepeuens BOIpOCOB 115t
3aueTa
TectupoBanue [IpumepHBIii nepedeHb
TECTOBBIX 3a/laHNI
2 Knaccuukanus u oO1iue [IK-3, I[1K-4 3auét [Tepeuens BompocoB Jist
XapaKTepUCTUKH TPUOOPOB 3aueTa
YHpaBJICHNA OIITHIECKUM [IpakTnueckoe TeMbl MpakKTUYECKUX 3aJaHUI
U3ITy4YEHUEM 3aJlaHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHNUN
3 PacnipocTpanenue [1K-3, TIK-4 3auér [lepeuenp BonpocoB Jyist

3a4ycTra

3ammra oT4eTa 1o

[IpuMepHBIii TEpeUeHb

nabopaTopHOI BOIIPOCOB ISl 3aLUTHI

pabore 1a00paTOPHBIX pabOT

KonTponbHas [IpumepHBIii nepedeHb

pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIBHBIX PabOT

JlaboparopHas Temb! m1abopaTopHBIX padoT

pabota

[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI

3aJjaHKe

TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN

Otuet no Tewmbl 1abopaTopHBIX PabOT

n1abopaTopHOit

pabore
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4 Dnexrpoorntuueckue npudopsl [ [1K-3, [1K-4 3auét [Tepeuens BOIIPOCOB 1Jist
yIpaBiICHUS ONTHYECKUM 3aueTa
U3JIy9CHUEM 3ammra otyera no |[IpuMepHsIil nepeueHp
nabopaTopHOit BOIPOCOB ISl 3AIIUTHI
pabore 71a00paTOPHBIX pabOT
JlaGopatopHas Temsbl 1abopaTopHbIX padoT
pabota
[IpakTnueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3aJaHUN
Otuer 1o Tewmbl 1abopaTopHBIX PabOT
nabopaTopHOi
pabote
5 Axkycroontudeckue npuoopsr |I1K-3, TTK-4 3auét ITepeuens BOIpOCOB 1Jist
yIpaBICHUS] ONTHYECKUM 3auera
U3JTy9CHUEM 3ammra otyera no |[IpumepHsIil nepeueHp
nabopaTopHOit BOIPOCOB TSI 3AIUTHI
pabore 71a00paTOPHBIX pabOT
JlaGopatopHas Tembl 1abopaToOpHBIX paboT
pabota
[TpakTueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3a/IaHUN
Oruer 1o Tembl 1abopaTopHBIX paboT
nabopaTopHOi
pabote
6 MarauToonTU4YECKUE [1K-3, ITIK-4 3auét [Tepeuens BOIpOCOB AJist
puOOpbI yIIpaBlIEHUS 3a4era
OITHYCCKUM H3ITyICHUEM TectupoBanue [IpumepHbIil nEepedyeHb
TECTOBBIX 3a/IaHU

Hlxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHKH cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJbTATOB OOyUYEHUS 11O

JMCIATIINHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITH ()parMeHTapHBIC YMEHHUH UITN HABBIKOB HIIN
CYMMBI 0aJioB 3HAHUA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MpPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01me, HO He B LIEJIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBaHHBIC HO HE YCIEITHOE, HO HE
MaKCHMAaJTbHOM 3HAHUSA CUCTEeMATHUYECKU | CUCTEMATHUECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHECHHE
yYMCHHE HABBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Onenka ®opmyInpoBKa TPeOOBAaHUH K CTENIEHU KOMIIETEHIINN

2 He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEyAOBIETBOPUTENBHO) | UJTU
3HaTh HA YPOBHE OPUEHTHPOBaHMS, TpeicTaBleHnid. O0ydaromuiics 3HaeT
OCHOBHBIC MMPU3HAKH WM TEPMHUHBI U3y9IaeMOTO dJIEMEHTA COACPKAHMS, X
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX WITU CXeMaX M 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBJIECTBOPUTEILHO) |M3YUYEHHBIN 3JIEMEHT COICPKAHUS PEIPOTYKTUBHO: TPOU3BOIBHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTEMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/Iep KaHUSI CUCTEMHO, TPOM3BOJIBHO U 10Ka3aTEIbHO
BOCITPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBbMCHHO UJIK B ICMOHCTPUPYCMBIX
I[CﬁCTBPISIX, YUUThIBAA U YKa3bIBasAd CBA3U U 3aBUCUMOCTH MCKY 3THM
SJICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIIMHEBI, €T0

S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. KorepeHTHOCThIO Ha3bIBAIOT:
a) CIIOCOOHOCTH CBETOBBIX BOJIH PACIIPOCTPAHSITHCS B MPO3PAYHBIX Cpeax;
0) 3aBUCUMOCTH (Ha30BOM CKOPOCTH CBETOBBIX BOJH B CPEJIE€ OT JUIMHBI BOJIHBI;
B) CLIOCOOHOCTH CBETOBBIX BOJIH PACIpPOCTPAHATHLCS B BAKYyME;
T') 3aBUCUMOCTH ()a30BOI1 CKOPOCTH CBETOBBIX BOJH B KPUCTAJUIaX OT X MOJISPU3ALUY;
1) COTJIACOBAHHOE MPOTEKaHNWE BO BPEMEHU HECKOJIbKUX BOJIHOBBIX MPOIIECCOB WM CBOWCTBO,
oTpaxkaroliee CTabUIbHOCTD (Da3bl OJTHOM UM HECKOJIBKUX 3JIEKTPOMArHUTHBIX BOJIH.
2. KakoBa ocHOBHas pyHKIIUA aediaeKkTopa:
a) yIpaBJieHUE HalpaBJIeHUEM PAaCIPOCTPAaHEHUsI ONTUYECKOTO U3ITyUCHHUS;
0) yCUJICHHE ONITUYECKOTO U3TyUCHUS;
B) (hOKyCHPOBKA ONTHYECKOTO U3ITyUCHHS;
') FeHepalus ONTUYECKOTO U3ITyYeHHUS,;
1) TIOTJIOIIEHUE ONTUYECKOTO U3ITyUEHUSI.
3. Paspemaromas criocoOHOCTH AedIeKTopa 3TO:
a) YUCJIO IepUOI0B KosieOaHU CBETOBOTIO JIyda IPH €Tro MPOCTPAHCTBEHHOM IiepeMeleHH 3a 1
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CEKyHJY;
0) CKOpPOCTh U3MEHEHHSI POCTPAHCTBEHHOTO MOJIOKEHHUS JTyda IPHU €ro Mepexoie ¢ 0JTHOTO 3Je-
MEHTa pa3peuieHus Ha APYroiu;

B) MaNa3oH JJIMH BOJH ONTHYECKOTO M3IyUYEHHUS B KOTOPOM paboTaeT nedekTop;
T') YUCJIO pa3pelIMMbIX HallpaBICHUH JTyda, yKIaIbIBAIOUINXCS B IIpeienax yriia OTKIOHEHUS.
4. Kakas cpena sSBJag€TCS aHU30TPOITHOM:
a) CBOMCTBA Cpe/bl B Pa3IMUHbIX HAIPABIECHUSX BHYTPH 3TOU Cpelibl pa3IU4HbI;
0) cBOICTBa cpe/ibl B pa3IMYHBIX HAMIPABJICHUAX BHYTPH 3TOH cpeibl OJUHAKOBBI,
B) CBOMCTBA Cpeibl U3MEHSIOTCS BAOJIb BBIICICHHOTO HAMPABICHUS BHYTPH 3TOU Cpe/ibl;
I') CBOWCTBA Cpebl U3MEHSIOTCS BO BPEMEHH BJ/I0JIb BBICJICHHOTO HAMPABICHUS BHYTPHU 3TOU
cpe-
JBL.
5. T'eomeTprueckoe MECTO TOUEK, B KOTOPBIX (ha3a BOJHBI OCTACTCS MOCTOSIHHON HA3bIBAIOT:
a) ¢a30BO CKOPOCTHIO BOJIHBI,
0) ha3oBBIM WM BOJTHOBBIM ()POHTOM;
B) KBUIIOTEHLINATIHHON MOBEPXHOCTHIO BOJIHBI;
T') IJIOCKOCTHIO MOJIIPU3ALUHU BOJIHBI,
1) IOBEPXHOCTHIO BOJTHOBOW HOPMAJIH.
6. YacTtoTHas qucnepcus CBETa 3TO:
a) 3aBUCUMOCTD ()a30BOI CKOPOCTH CBETOBBIX BOJIH B KPUCTAJUIAX OT UX MOJIAPU3ALINU;
0) BpaleH1e TIOCKOCTH MOJISPU3alUA CBETOBOW BOJIHBI,
B) mepepacrpeejeHne HHTCHCUBHOCTH CBETa B Pe3yJbTaTe HaAJOKEHUS (CyNMepHO3UIINH)
HECKOJIb-
KHUX CBETOBBIX BOJIH;
I') COBOKYIHOCThH SIBJICHUW, OOYCIIOBICHHBIX 3aBUCHMOCTHIO a0COJIOTHOTO TOKa3aTeJs
npenaomJie-
HUS BEIIECTBA OT JIJIMHBI BOJIHBI CBETA.
7. Jluneitnbpii anexTpoontuyeckuii dpdexrt [lokkeapca HabMOMaeTCS B!
a) KpucTajiax, He 00J1aIafoIIuX IIEHTPOM CHMMETPHH;
0) IEHTPOCUMMETPUYHBIX KPUCTAILIAX;
B) U30TPOITHBIX TEJaX;
') MPOBOAHUKAX.
8. OOpaTHBIN Mbe30IEKTPUIECKUi A3P(HEKT OMUCHIBACTCS:
a) BEKTOPOM;
0) TEH30pOM BTOPOTO PaHTa;
B) TEH30POM TPETHETO PAHTa;
') TEH30pOM YETBEPTOrO paHra.
9. TeH30p ynpyrux MoCTOAHHBIX 3TO:
a) TEH30p BTOPOTO paHra;
B) TEH30P TPETHETO PaHTa;
') TEH30p YETBEPTOI'0 PaHra;
1) CKaJsipHasi BeJTUYMHA.
10. ®oTtoymnpyruii 3pPexT onucrBaeTC:
a) BEKTOPOM;
0) TEH30pOM BTOPOTO PaHTa;
B) TEH30POM TPETHETO PAHTa;
') TEH30pOM YETBEPTOrO paHra.
11. DnexTpoonTHYeCKHe METO bl YIIPABIECHHUS ONITUYECKUM U3Ty4EeHHEM OCHOBAHbI Ha:
a) UCTIOJIb30BaHUU AU(PAKIIUU CBETA HA OETYIINX aKyCTUYCCKUX BOJIHAX;
0) ucmonp30BaHUU TUPPAKIIMU CBETAa HA OETrymMX aKyCTHUYECKHX BOJIHAX B TJaHapHBIX
BOJIHOBO-
nax;
B) HCHOJIb30BaHUU 3((PEKTOB, CBSI3AHHBIX C M3MEHEHUSAMH ONTHYECKUX HHAUKATPUC
KpPHUCTAJIJIOB,
00J1a1aI0IIKX YIIEKTPOONTHIECKUM A((PEKTOM 10T BO3ICHCTBUEM DIICKTPUUECKOTO TTOJIS;
T') UCI0JIb30BaHUHU (P (HEKTOB, CBA3AHHBIX C IiepepacipeieieHueM HHTEHCUBHOCTH CBETa B pe-
3yJbTaTe HANOKEHUS (CYyNepIO3ULIIMHI) HECKOIBKUX CBETOBBIX BOJIH.
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12. Jludnextpruyeckas NPOHUILIAEMOCTh ONTUYECKU aHU30TPOIHOM Cpelibl ONTUCHIBACTCS:
a) CKaJsipHOM BEIIMYNHOM;
0) TEH30pOM TIEPBOTO PAHTa;
B) TEH30POM BTOPOI'O PAHra;
T') TEH30POM TPETHETO pPaHTa.

13. YacToTa ckaHUPOBAHUS JICKTPOOTITHIECKOTO Je(IICKTOpa
a) YUCJIO IepUOI0B KosieOaHU CBETOBOTIO JIyda IPH €Tro MPOCTPAHCTBEHHOM IepeMeleHH 3a 1
CEKyHJY;
0) CKOpPOCTh U3MEHEHHSI POCTPAHCTBEHHOTO MOJIOKEHHUS JTyda IPHU €ro Mepexoie ¢ 0JTHOTO 3Je-
MEHTa pa3peuieHus Ha APYTroiu;
B) JMaNa3oH JJIMH BOJH ONTHYECKOTO M3yUYEHHUs, B KOTOPOM padboTaet nedaekTop;
T') YUCJIO pa3pelIMbIX HallpaBJICHUH JTyda, yKIaIbIBAIOUINXCS B MIpeieiax yriia OTKIOHEHUS.

14. B ocHOBe akyCTOONTHYECKHX METOJOB YIIPABICHUS ONTUYECKUM U3ITYyUYECHUEM JICHKUT
a) sBJICHHE U3MEHEHHUs M0Ka3aTels MPeJOMIICHUS ONTUYECKH IIPO3PayHbIX POTOYNPYTHUX Cpen
noJt
BO3/ICIICTBIEM BO30YK/1a€MbIX B HUX aKyCTHUYECKHX BOJIH;
0) siBJIEHNE U3MEHEHHUS [T0Ka3aTessl MPEIOMIICHHS OT TEMIIEPaTyphl;
B) SBJEHUE HM3MEHEHHUS ONTHUYECKUX HHAUKATPHUC KPHUCTAIIOB, OOIagaroIIux
3IIEKTPOONTUYECKUM
s dexTomM o1 BO3ACUCTBHEM DIICKTPHUECKOTO TIOJIS;
') KCTIOJIb30BaHuEe P PEKTOB, CBSI3aHHBIX C IepepacnpeieieHneM HHTEHCUBHOCTH CBETa B pe-
3yJbTaTe HANOXKEHUS (CYTepHO3UIIHI) HECKOIBKUX CBETOBBIX BOJIH .

15. B miaHapHOM BOJIHOBOJI€ MOKA3aTEb MPEIOMIIEHUS BOJIHOBOIHOTO CJIOA:
a) He JJOJDKEH MPEBBIIIATh MOKa3aTeNu MPeIoMIICHHS KaK Ui MOAJI0KKH, TaK U J1JIsl TOKPOBHOM
Cpelbl;
0) goixkeH OBITh paBHBIM IMOKa3aTeNI0 MPEJOMJIEHHUS MOKPOBHOW Cpelbl U MPEBHIIIATH
MoKa3areb
MIPETOMIICHUS TIOJITIOKKH;
B) JIOJKEH OBITh PaBHBIM IOKA3aTeII0 MPEIOMIICHHUS MOJIIOKKH U TPEBbIIIATh MTOKa3aTelb Mpe-
JIOMJICHUS TIOKPOBHOMU CPEJIbI;
T') JOJKEH MPEBBIIIAThH MOKAa3aTeNId IPEIOMIICHUS MOJUI0KKHU U IIOKPOBHON CPEJIBL.

16. Bekrtop nonsipuzanuu mpoaoasHON 00BEMHOM aKyCTUYECKON BOJIHBI:
a) OPTOrOHAJIEH HAIPABJICHUIO PACIIPOCTPAHEHUS MPOIOJIBHON aKyCTUYECKOM BOJHBL;
0) coBmaiaeT ¢ BEKTOPOM MOJISIPU3ALINY TOTIEPEYHON aKyCTUYECKOM BOJHBIL;
B) MMEET HallpaBjieHHE, MPOTHUBOMOJIOKHOE HAMPABICHUIO PACIpPOCTPAHEHUS MPOAOJIbHOMI
aKyCTH-
YEeCKOM BOJIHEI,
') COBNAAAET C HAMpaBJICHUEM PAaCIPOCTPaHEHUs IPOAOIbHON aKyCTHUECKON BOJIHBI.

17. AMmMTy1a MOBEPXHOCTHOM aKyCTUUYECKOMN BOJHBI:
a) HEe U3MEHSETCS NPU yAAJICHUN TOUYKU HAOIIOACHHS OT MOBEPXHOCTH B MIyOHHY KPUCTAJLIA;
0) Bo3pacTaeT MpH y1aJeHUU TOUYKH HAOII0IEHNUS OT TOBEPXHOCTH B TIIYOMHY KpHCTAJIIA;
B) yOBIBA€T MpH yIaJICHUU TOYKH HAOJIIOICHHUS OT TOBEPXHOCTHU B TIIYOMHY KPHCTAJLIA;
I) U3MEHSAETCA MO0 CUHYCOMIAJIbHOMY 3aKOHY MNpPH YJaJleHUU TOUYKU HaOII0AEeHUS OT
MOBEPXHOCTHU
B ITyOMHY KpUCTaJLIA.

18. Marnuroontuueckuii a¢dext Keppa 3akimouaercs B TOM, 4TO:
a) TIpH MPOXOXKACHUH JIMHEWHO MOJIIPU30BAaHHOM CBETOBOM BOJIHBI U€pe3 HAMAarHWYEHHBIN MaTe-
puain HabIonaeTcs BpalleHUe MIOCKOCTH MOISPU3allii CBETOBOM BOJIHBI, M CBETOBAas BOJHA
CTaHOBUTCSA AJUTUNITHYECKH MOJISIPU30BAaHHOM;
0) mpu OTpa)XxCHUM JHUHEHHO MOJSIPU30BAaHHOW CBETOBOW BOJHBI OT MOBEPXHOCTH
HaMarHU4YeHHOTO
MaTepuaa HaOaroAaeTcsl BpallleHue MIOCKOCTH MOJIIpU3alUd CBETOBOW BOJIHBI, U CBETOBAs
BOJIHAa CTAHOBUTCS AJUTUITHYECKH MOJISIPU30BaHHOM;
B) IPU MPOXOXKJICHUM JTUHEWHO TMOJSIPU30BAHHOW CBETOBOW BOJIHBI Y€pPe3 HEMAarHHUTHBIN
MaTepuan
HaOJro1aeTcsl BpalleHHe MIOCKOCTU MOJISIpU3allud CBETOBOM BOJIHBI, U CBETOBAasl BOJIHA
CTaHOBUTCS AJUTUITHYECKH MOJISIPU30BaHHOM;
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I') IpU OTPAKEHUU HEMOJSPU30BAHHONW CBETOBON BOJHBI OT MOBEPXHOCTH HAMarHMYEHHOTO
MmaTe-

puana HaOIroaeTcsl BpallleHHe IUIOCKOCTH MOJISIpU3allii CBETOBOM BOJHBI, M CBETOBAsl BOJHA
CTaHOBUTCS AJUTUNTHYECKH MOJIIPU30BAHHOM.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

Jaiite onpeneneHuss OCHOBHBIX IIapAMETPOB ONTUYECKOTO U3IIy4YCHHUS.
Kakoe cBeToBOE 110JI€ Ha3bIBalOT MOJISPU30BAHHBIM, a KAKOE HENOJSIPU30BaHHBIM ?

. UeM OTIMYaIOTCS BOJIHBI C JTUHEWHOH, SIIUNTUYECKOM M KPYyroBOH (JIEBOW M MpaBoOii)

NoJIIpU3aLusaIMu?

[aiite omnpeneseHue MNOHATUIO «KOTEPEHTHOE U3JIydeHHe». YeM oTiauyaercs
«IPOCTPAHCTBEHHAS» KOT€PEHTHOCTh OT «BPEMEHHOIN»?

[aiite onpeneneHue MOHATUAM «OJHOPOAHAsA Cpela» U «HEOIHOpoaHas cpena». [Ipusenure
IIPUMEPBI HEOAHOPOIHBIX CPEL.

[aiite onpeneneHre nokas3aTess MpeJoOMIIEHUs CPEIbI.

Kakwue cpensl sSBiIsitoTCsl Haubosee NepCreKTUBHBIMU I TPUOOPOB YNPABICHHUS ONITUYECKUM
U3Iy4YeHUueM?

. Kakue mpusHaku nexaT B OCHOBE Kjaccu(ukanuu npuOOpoB yHpaBlIeHUS ONTHYECKUM

U3IIyYEHUEM.

[Tepeuncante OCHOBHBIE TapaMETPhl IPUOOPOB YIPABICHUS ONTHUECKUM U3ITyUYCHHEM.

Kakue ycTpoiicTBa Ha3bIBalOTCS «Ie(IeKTOpaMm», IoueMy?

Yro Takoe pasperiaronias criocooHocTsb aeduexropa?

Kakumu mapamerpamu ornpeensercs mouoca nponyckanus nediaekropa’?

Yem ompenensercs: ObicTpoaercTBIE aeduiekTopa?

KakoBa cBsI3b MOJIOCH! POITyCKaHUA Je(IeKTopa U €ro ObICTPOACHCTBUA?

Jaiite onpeneneHne aMIUIUTY THOW M YaCTOTHOM XapaKTEPUCTHK Je(hIeKTOpa.

TeH30paMM Kakoro paHra ONMCHIBAIOTCSA IMAJIEKTPUYECKAsT U MAarHUTHAs IPOHUIAEMOCTH U
IIPOBOAMMOCTD Cpebl?

Kakoli BUJ ©MeeT TEH30p BTOPOI'O paHra B OJJHOOCHBIX KpHUCTasIax?

C KakuM sIBJICHHEM CBsI3aHa JIUCIIEPCUS AUDIIEKTPUUECKON MPOHUIIAEMOCTH MIPO3PavYHbIX CPEX
Ha ONTUYECKUX YacToTax?

KakoBbI XxapakTepHble 0COOCHHOCTH PaclpOCTPaHEHHs IUIOCKUX CBETOBBIX BOJH B ONTHYECKU
HEaKTUBHBIX U30TPOIHBIX cpeaax?

B dem 3akirouyaercs sBJICHUE €CTECTBEHHOW ONTHUYECKOW aKTUBHOCTHU IIPU PACIpPOCTPAaHEHUHU
CBETOBBIX BOJIH B THPOTPOIIHBIX ONTUYECKU U30TPOIHBIX cpeaax?

Yem oTnMyaroTcs APYr OT Apyra OOBIKHOBEHHBIE U HEOOBIKHOBEHHBIE CBETOBBIC BOJHBI B
OJIHOOCHBIX KpucTayiax?

Kak opueHTHpOBaH BEKTOp MOJApU3ALUH OOBIKHOBEHHOW CBETOBOI BOJIHBI B OJHOOCHOM
Kpuctayie?

Kax opueHTHpOBaH BEKTOp MOJIApU3AIMU HEOOBIKHOBEHHON CBETOBON BOJHBI B OJHOOCHOM
Kpuctayie?

B uem cyTb sBIieHUS «JIMHEWHBIH 3nekTpoonTuueckuit a3dpdext Ilokkenbcan? B kakux
KpHUCTaiax OH Habmromaercs?

B 4eMm CyTh sIBIE€HUS «KBaapaTUUHBIN dniekTpoonTudeckuit apdexr Kepparn?

B 4em cyTh sBnenus «poroynpyruii 3gpdext»? TeH30poM Kakoro paHra OH ONUCHIBAETCS?
Kakoe sBieHUE JIE)KUT B OCHOBE PAa0OTHI JIEKTPOONTHUUECKUX MPHUOOPOB yNpaBlIeHUS
ONTUYECKUM U3TyUEHUEM?

3anuiuuTe TEH30P AUIIEKTPUIECKON MPOHULIAEMOCTH I KPUCTAJIJIOB KJIacca CUMMETPUU 3m.
3anuIInTe TEH30p AMRIEKTPUUYECKON NMPOHULIIAEMOCTHU /U KPUCTAJUIOB KJIacCa CUMMETPUHU
mm?2.

3anuIInTe ypaBHEHUE AJI1 CBETOBBIX BOJH B CPEAE C JIMHEWHBIM ABYJIYUYEIIPEIOMIIEHUEM TIPU
OJIHOPOJHOM BHEIIHEM II0JIE.

OnumuTe TUNB HETIPEPBIBHBIX 3JIEKTPOONITHUECKUX JediekTopoB. B yuem ux ocodennoctu?
Onumure BUIBI AEKTPOONITUYECKUX MOJIIPU3ALMOHHBIX IEPEKITI0YATEIEH.

Jlaiite onpeeneHue TEPMUHY «I10JIyBOJIHOBOE HAIIPSKEHUE)

OnumuTe NpUHIUI paboThl AMIUTUTYTHOTO U (pa30BOTO 3JIEKTPOONTHYECKUX MOIYIISTOPOB.
[Tepeuncnure XapakTepUCTUKH MOHOKpucTaia TuTaHui-pocpara kamus (KTiOPO4),
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HE0OXO0UMBIE I pacueTa 3JIeKTPOONTHUECKHUX MepeKtouaTeeH.

[Tepeuncnure xapakTepucTUKH MOHOKpucTaia Huobara autus (LiNbO3), HeoOxonumsie 11st
pacuera 3JIeKTPOONTHYECKUX MEePeKIouaTeNeH.

Ha xaxkux (u3nyeckux sBICHHUSIX OCHOBAHO NMPUMEHEHHE aKyCTOONTHUYECKHX MOAYJSTOPOB B
KadecTBe JerekTopoB?

3anumuTe yCJIOBHUS CUHXPOHHM3MA MPU aKyCTOONTHYECKOM B3aMMOJCHCTBUM U MOACHUTE UX
(U3UYECKUN CMBICIT.

B uem ocobennoctu audpakuun Pamana-Hata u bparra?

Hapucyiite nuarpaMmy BOJHOBBIX BEKTOPOB sl qudpakiiuu bparra B U30TPOMHOM cpene;
BbIBEJMTE HA €€ OCHOBE COOTHOIIeHUE aJsl yria bparra.

Urto Takoe aHomanbHas (aHU30TpoIHas ) nudpaknus? B kakux cpemax oHa HaOmrogaeTcs?

UYro Takoe KouiMHeapHas qudpaxius, 11 4ero OHa MOXKET OBbITh UCIIOJIb30BaHa?

3anumuTe ypaBHEHHUS CBA3aHHBIX BOJIH, ONHUCHIBaiomue AuPpaklUIi0 CBEeTa Ha
MOHOXPOMATHYECKON aKyCTHYECKOU BOJIHE; MOSCHUTE UX (PU3HUECKUI CMBICIL.

Urto xapakTepu3yeT Ko3pHUIMEHT aKyCTOONTHIECKOTO KauecTBa cpeasl M27?

[lepeuncnure Tunbl Mpeodpa3oBaTeseil, HCMOIb3YEMBbIX AJI TeHEpalUi aKyCTUYECKUX BOJIH.

B dWem 3aknwouaercsa cmocod aBTOmoACTpoWkm yriaa bparra ¢da3upoBaHHBIMU
npeoOpa3oBaTesiMi aKyCTHUEeCKUX BOJH? Kak ero Mo>xHO peann3oBaTh?

HapucyiiTe auarpamMmmy BOJHOBBIX BEKTOPOB JJIsi aHU30TpOmHOW nudpakuuu bparra c
HIMPOKOIIOJIOCHON T€OMETPHUEN B OJJHOOCHOM KpUCTAILIE.

3anumnTe ypaBHEHHs CBS3aHHBIX BOJIH, OMMCHIBAIOIIMX H3OTPOMHYIO OpPATTOBCKYIO
T paKIUIo CBETa Ha aKyCcTU4eckuX BosHax. [losicHuTe Bce 0603HaueHUs.

[lepeuncnure BUIBI aKyCTOONTHYECKHUX AE(PIEKTOPOB.

Hapucyiite npuMepHy0 cXemMy OJHOKaHAIBHOTO aKyCTOONTHYECKOTO AcdiekTopa. [loscHuTe
Ha3Ha4YeHHE ero ANEMEHTOB U OCHOBHbBIE PUHLUIIBI (PYHKIIMOHUPOBAHUSI.

HapucyiiTe npuMepHyt0 cXxeMy MHOTOKaHAJIBLHOTO aKycToonTudeckoro aediaekropa. [loscHuTe
Ha3Ha4YeHHE ero AIEMEHTOB U OCHOBHbIE PUHLHUIIBI (PYHKIIMOHUPOBAHUSI.

HapucyiiTe npuMepHy0 cXeMy OJJHOKaHAJIbHOTO [JIAHAPHOTO aKyCTOONTHYECKOTO JAedeKTopa.
[TosicHuTe Ha3HaYEHHUE €To FIEMEHTOB U OCHOBHBIE TPUHLIUIIBI (PYHKIIMOHUPOBAHUSI.

YeM 0OTIIMYAIOTCS MarHUTOONTHYECKHE 3(h(PEKTH IEPBOrO U BTOPOTO MOpsiaKa?

B uem cyTh siBnenus «3dpdext Dapanes»?

[Tepeuncnure marautoontuueckue 3G ekl Keppa, mosicauTe ux Gu3andeckyro CynHoCTb.
Kaxkoii Bua uMeeT TeH30p AUAICKTPUICCKON MPOHUIIAEMOCTH U30TPOITHON HeheppOMarHuTHOM
Cpelbl, MOMENIEHHOM B MarHUTHOE T0JI€, HallpaBJI€HHOE BAOJb ocu OZ?.

[aiite onpeneneHre BEKTOpa rupalum.

Kaxkoit Bug UMEIOT TEH30pbI AUAJIEKTPUUECKONW U MarHUTHOM MPOHUIIAeMOCTH (DEpPOMArHUTHBIX
MaTepuaioB, IOMELIIEHHBIX B MATHUTHOE T10JIE, HAIIpaBJI€HHOE BAOJIb ocu OZ?

[lepeuucnure mMarepualbl, NEPCHEKTUBHBIE IJISI MCIOJIb30BAaHUS B MAarHUTOONTHYECKHUX
npuOopax ynpaBJIeHUs] ONTUYECKUM U3TYyUECHHEM.

Hapucyiite cxemy ¢dapaneeBcKOro MarHUTOONTHYECKOTO MOAYJISTOpa CBETa, MOSICHUTE
MIPUHITUTI €r0 PabOTHI.

Hapucyiite cxemy CBU-dapaneeBCKOro MarHITOONTHYECKOTO MOYJISTOpPa CBETa, MOSICHUTE
MIPUHITUTI €r0 PabOTHI.

Hapucyiite cxemy ¢apaneeBCKOro MOIYJISTOpa JOOPOTHOCTH PyOMHOBOTO Jia3epa, MOSICHUTE
MIPUHITUTI €r0 PaOOTHI.

9.1.3. TeMbl NpaKTUYECKUX 3aTAHUI

. CBoiicTBa ONITUYECKOTO U3ITyueHus. PacripocTpaHeHHE ONTUYECKOTO U3IyUEHHUs B OJJHOPOIHBIX

U HCOAHOPOAHBIX Cpcaax.

. Knaccudukanus npubGopoB ynmpaBieHHs ONTHUYECKUM H3NydeHueM. OOmiue mapameTpsl U

XapaKTEPUCTUKU YCTPOMCTB YNPABICHUS ONTUYECKUM HU3Iy4YEHUEM HUX CBS3b CO CBOMCTBAMU
OITUYECKOT0 U3JIy4YEHHUS.

. JudnexkTpudeckuil TEH30p aHU30TPOIHOM cpeabl. PactipocTpaHeHue U CBOMCTBA INIOCKUX BOJIH

B aHU3O0TPONHBIX cpenax. PazoBas u rpymnmnoBas ckopocTh. Kimaccudpukanus aHu30TpOIHBIX
cpen. PacnpocTpaHeHue cBeTa B OJHOOCHBIX M JABYOCHBIX KpucTaiiax. Onruyeckas
aKTUBHOCTh. MlckyccTBeHHas aHu3oTponus: 3¢pdextsl Ilokkensca u dapazes, KBaapaTUIHbBIN
AIIEKTPOONTHYECKUN YPPEKT U HOTOYIPYTOCTb.
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4. Tlpubopsl ynpaBieHHs] ONTUYSCKUM H3IIYYCHHEM Ha OCHOBE DJIEKTpOoONTHUYECKOro 3ddekra.
HenpepsiBHBIE 3eKTpoOnTHYECKUE AehIEKTOPHI. [IpuOOpHl ITHCKPETHOTO OTKIOHEHHS
OTNITUYECKOTO HM3IyYEHHUs] Ha OCHOBE JJIEKTpoomnTHudeckoro 3ddexra. [lomspuszanmonnbie
nepekiovareny. [ImanapHpie IeKTPOONTHYECKHE Ae(DICKTOPHI.

5. OO0beMHBIC aKyCTHYECKHE 0ObEMHBIC BOJHBI B TBEPABIX Tenax. Judpakius cBeta Ha yIPyTUX
BoJiHaxX. bparroeckue nediaexkTopbl. YIbTpa3BYKOBbIE pedpakmUOHHBIE I€(IECKTOPHI.
Judpaknus BOJTHOBOJHBIX ONTHYECKUX BOJIH Ha MOBEPXHOCTHBIX aKyCTHYECKUX BOJIHAX.
[TmanapHBIE aKyCTOONITHYECKUE TE(PIICKTOPHI.

9.1.4. IlpuMepHBIi NepedyeHb BOMPOCOB sl 3aIMTHI J1a00PATOPHBIX padoT

1. 3anumure dpopmynsl Openens s MOAAPU3ALUHA, HOPMAJIBHON K IUIOCKOCTH MajeHUs, U
MOSICHUTE BCE 0003HAYCHHUS.

2. Briuncnure k03¢ PUIMEHT OTpa)XeHUs A BOJIHBI, MaJal0IIeil HOpMaIbHO U3 BO3JyXa Ha
IPaHHULly pa3fiena co cpeaol, UMEoIel ToKa3aTeNb pesioMmiIeHus n = 1,5.

3. Brriuucaurte 3HaueHue yriua bprocrepa s BOIHBI, Tafarollell HOPMaJIbHO U3 BO3yXa Ha
IPaHHULly pa3fiena co Cpeaol, UMEoIEel ToKa3aTeNb pesioMiIeHus n = 1,5.

4. Kak u3MeHseTcs ¢ yriom naaeHus ¢asza kodd¢puuueHTa OTpaKeHUs AJ1 BOJH,

HOJISIPU30BAHHBIX B IUNIOCKOCTH MaJICHUs?

Uro Takoe TMHEWHBIN dNeKTpoonTHYeCKHid Y dekT?

B 4yem oTamnume 1ByOCHOTO KpHCTalia OT OAHOOCHOT0?

B yem oTimumne mpoaoIbHOTO AJIEKTPOONITUIECKOTro A (eKTa OT monepeyHoro?

Kak u3 pe3ynbpraTtoB paboThl ONpEAETUTh 3HAYCHUE SICKTPOONTHUECKOTo KodduuneHTa?

1. Kak uzmepsercs s dexruBnocts audpaxim [IAOM

B yem paznuuus mexay pexxumamu audpaxiun Pamana-Hata u bparra?

11. dudparupoBaHHas BoJHA 3TO....

12. Kaxk usmepsercs 3¢ dektuBHOCTh paboTsl AOM?

[S—
oW

9.1.5. lIpuMepHBbIii epeyeHb BAPUAHTOB (3aaHMii) KOHTPOJBHBIX padoT

1. CaoiicTBa ONTHYECKOTO U3JIyYeHHUs. PacnipocTpaHeHNE ONTUYECKOTO U3IYUYEHHS B OJJHOPOIHBIX
U HEOJTHOPOJHBIX cpenax. Kiaccudukanus MeToq0B yrpaBieHUs: ONTUYECKUM U3ITYyYEHUEM U
npubOpoOB, pealn3yoInX yKazaHHble MeTOJIbl. OCOOEHHOCTH U XapaKTePUCTUKH METO0B
YIOpaBJIEHUS ONTUYECKUM H3ITYUCHHEM.

2. JlupaeKTpuYeCcKui TEH30p aHU30TPOIHOM cpenbl. PactipocTpaHeHue U CBOMCTBA MJIOCKUX BOJH
B aHM30TPONHBIX cpenax. dazoBast u rpynnoBas ckopocTh. Kinaccudukamnus aHU30TPOMHBIX
cpea. Pacnpo- cTtpaneHue cBeTa B OJHOOCHBIX U JABYOCHBIX KpucTamiax. OnTuueckas
AKTUBHOCTD.

3. UckyccTtBenHas aHu- 3otponusi: 3¢dexth [lokkenbca u dapages, KBaapaTUUHBII
AIIEKTPOONTHUECKUHN 3P PekT u GoToynpy- roctb. MeToabl U MPUOOPHI yNpaBICHUS
ONTHYECKUM H3JIyUEeHHEM Ha OCHOBE 3JeKTpoomnTuueckoro 3d- ¢exra. HenmpepriBHBIE
AIIEKTPOOITUYECKHE Ne(DIEKTOPHI.

4. Metoapl U npUOOpPHl TUCKPETHOTO OTKJIOHEHHUS ONTHUYECKOTO HM3JIy4YE€HHUS Ha OCHOBE
anekTpoonTuiueckoro sddekra. I[lonspuzaumonnsie nepekaovarenu. I[lnaHapHbie
AIIEKTPOOITHYECKHE Ne(DIEKTOPHI.

5. O6beMHBIE aKyCcTUYECKHE O0OBEMHBIE BOIHBI B TBEPABIX Tenax. Judpakuus cBeta Ha ynpyrux
BoJIHaxX. bpoarroeckue nediaexkTopbl. YIbTpa3BYKOBbIE pedpakIUOHHBIE Ie(IECKTOPHI.
Judpakuus BOJHO- BOJHBIX ONTHYECKUX BOJIH Ha MOBEPXHOCTHBIX aKyCTHYECKUX BOJIHAX.
[InanapHbie akycTOONTHYECKHUE NE(PIEKTOPHI.

9.1.6. Tembl 1a00paTOpPHBIX padoOT

1. OTpakxeHue CBETOBBIX MYYKOB OT IUIOCKOW TPaHUIBI pa3fesna «BO3AYX — JUAJIEKTpUYECcKas
cpena»

. DJIEKTPOONTUYECKUI MOAYIIATOP JIA3€PHOTO U3JTyUEHUSI.

AKYCTOONITHYECKUI MOIYJISATOP JIa3E€pPHOTO U3IIy4EHHUS

W

9.2. MeTonnueckne peKOMeHIalUN
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YueOHBI MaTepuan u3iaraercsa B GopMe, MPernoiaraiiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIILYIO POJIb
B XO/JI€ BCETro y4eOHOro mpoliecca.

Hauatpe uzydeHue quCHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamoctosiTeabHas padoTa CTyIeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPOMPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI Il Ty4YIIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEeKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE W CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM

y4eOHON JMCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAHUS U OCBOEHMS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3

MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAaYEHUE JIJIsl TOHUMaHUS JajJbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUWBUIyalbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

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

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HMHBAJINI0B

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

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaronmxcs

Bupl 7onMOMHUTENBLHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

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

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

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

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbSA 1 HHBAJIMI0B

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

CornacoBaHa Ha noptane N2 78956

21



— B IIeYaTHOM (opme;

— B IIeYaTHOU popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJIaHHs BCITYX;

— MPEIOCTaBICHHE 3aaHNUs C UCTIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHWYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [[s Takux oOydaromHMXcs MpeaycMaTpUBaeTCs
nocTymHas GpopMa IpeoCTaBICHHs OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 0 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHS HHPOPMAaITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J s i ¢ HAapyIIeHUsIMU cIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-BUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

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