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

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYAS ITPOTPAMMA TV CHUTIMHBI
OnTo3/1eKTPOHHBbIE M KBAHTOBBIEC NPHOOPHI M YCTPOHCTBA

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpaenenne mnoaroroBku / crenuanbHocTh: 11.03.02 MH(oxkOMMyHUKALMOHHBIE TEXHOJIOTHM W
CHCTEeMbI CBSI3H

Hampasnennocts (mpoduis) / cneruanu3anys: OnTuyecKue CUCTeMbl U CETH CBSI3U

®dopma 00ydeHUs: 3a09HAA

®akynpreT: 3uB®, 3204HbIN M Be4epHUil (PpaKyJIbTEeT

Kagenpa: CBUuKP, Kadeapa cBepXBbICOKOYACTOTHONH U KBAHTOBOI PainO0TeXHUKH

Kypc: 3, 4

Cemectp: 6, 7

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI 1eITeNbHOCTH 6 cemectp 7 cemecTp Bcero Enunuiet
1 | Jlekuun 4 8 12 4acoB
2 |I[IpakTrueckue 3aHATHS 4 2 6 4acoB
3 | JlaGopaTopHbie pabOTHI 0 8 8 4acoB
4 | Bcero ayaqMTOpHBIX 3aHITUI 8 18 26 4acoB
5 | CamocTtosiTensHas pabora 64 81 145 4acoB
6 | Bcero (6e3 ax3ameHa) 72 99 171 4acoB
7 | IloaroroBka M caaya dK3aMeHa 0 9 9 JacoB
8 | OOmmas TpyI0eMKOCTb 72 108 180 9acoB
5.0 3.E.

KontponbsHbie paboThl: 7 cemectp - 2
DKk3aMeH: 7 cemecTp

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
Vudopmaliysa o Bajenblie: Tomck 2018
OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucanus: 20.12.2017
VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokos Ne 9 oT « 24 » 5 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 (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 rona, paccmorpeHa u ono0pena Ha 3acenanuu kadenpsr CBUUKP «  »

20 roma, mpotokois Ne

PazpaboTuuk:
noueHt kap. CBUuKP A. C. Ilepun

3aBenyronmii o0ecnieunBaromeii kad.
CBYuKP C. H. llapanroBuu

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Jexan 3uB® . B. Ocurmos
3aBeAyIOIHi BRITYCKAIOIICH Kad.

CBYuKP C. H. Illapanrosuu
OKCIIepTHI:

3aBemyrommii kKadeapoi CBEpXBBICO-
KOYaCTOTHOM M KBAHTOBOM pajinoTex-
Huku (CBUuKP) C. H. lllapanroBuy

JlonieHT Kadenpbl CBEpXBbICOKOYA-
CTOTHOM M KBAHTOBOM PaJMOTEXHUKHU
(CBYuKP) A. 1O. ITonkoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
MOJITOTOBKA CTYJACHTOB B 00JIACTH AJIEMEHTHOW 0a3bl CUCTEM ONTHYECKON CBS3H.

1.2. 3amaum AMCHUIIIMHBI
—  u3y4YeHHe (PU3UYECKUX OCHOB, MIPHHIIMIIOB PAOOTHI M TIOCTPOCHHS ONTOYICKTPOHHBIX U KBaH-
TOBBIX 3JIEMEHTOB, YCTPONCTB U MPUOOPOB, UCTIOIB3YEMbIX B ONITHYECKUX CUCTEMAX;
—  HU3y4YCHHE XapaKTEPHCTHK M MapaMEeTPOB BAKHEHIINX MPUOOPOB U YCTPOMCTB, HCITOJIB3YEMBIX
B ONITHYECKUX CHCTEMAX CBSI3H.

2. MecTo nucuumiiuebl B cTpykrype OITOII

Jucuumuinaa «OnTo3/IeKTpOHHBIE U KBaHTOBBIE NpHOOpH! 1 ycTpoiictBay (b1.B.O/1.9) otHOCHUTCA
K OJ1oKy 1 (BapuaTuBHas 4acTb).

[TpenmecTBYOIUMU AUCHUILUIMHAMY, (OPMUPYIOIIMMHU HayajibHblE 3HaHMA, sBisA0TcsA: Onro-
AJIEKTPOHHBIE M KBAHTOBbIE MPUOOpPHI U ycTpoiicTBa, MaTemaruka, OnTHUyecKre HaIpaBIISIONIUE CPEbL,
®usznka, IEKTPOMArHUTHBIE NIOJIS U BOJIHBI, DJIEKTPOHUKA.

[TocnenyromumMu AUCUUIUITMHAMU ABJSIOTCSA: ONTOAIEKTPOHHBIE U KBAHTOBBIE PUOOPHI U YCTPOU -
CTBa, BOJIOKOHHO-ONTHYECKHE YCTPOMCTBA M CUCTEMbBI TEXHOJIOIMUECKOro Ha3zHaueHus, Onrudeckue
UG POBbIE TETEKOMMYHUKAIIIOHHBIE CUCTEMBI.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIU:

— IIK-9 ymeHuneM npoBOIUTh pacyueThl MO MPOEKTY CETeH, COOPYKEHUH U CPeACTB HH(POKOMMY -
HUKaIlM{ B COOTBETCTBUHU C TEXHUUYECKHUM 33JaHHEM C MCIIOJIb30BAHUEM KaK CTaHAAPTHBIX METOAOB, IIPH-
€MOB U CPEJICTB aBTOMAaTHU3aIMH MPOECKTUPOBAHUS, TaK U CAMOCTOSITEIBHO CO3/1aBa€MbIX OPUTMHAJIBHBIX
IIpOrpaMm;

— IIK-17 cnocoO6HOCTHIO MPUMEHATH COBPEMEHHbIE TEOPETUYECKHUE U IKCIIEPUMEHTaJIbHbIE Me-
TOJIbI MCCIIEJOBAHUS C LIENIBIO CO3/IaHMsI HOBBIX MEPCIEKTHUBHBIX CPEACTB AIIEKTPOCBI3U U HH(POPMATHKHY;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLIUICs TOJKEH:

—  3HATh - GU3NYECKHE OCHOBBI ONTO3JIEKTPOHHBIX U KBAHTOBBIX PUOOPOB; - OCHOBHBIE 3aKOHBI
¥ COOTHOIICHHUS BOJTHOBOM TEOPUH HANPABJISIONIUX ONTUYECKUX CTPYKTYP; - OCHOBBI (PU3MKH B3aMMO/Ieii -
CTBHUSI CBETA CO CPEJION W HETMHEWHOW ONTHUKH; - YCTPOUCTBO, OCOOCHHOCTH, OCHOBHBIE XapaKTEPUCTUKH
U TIapaMeTpbl U3y4aeMbIX PUOOPOB;

—  YMeTb - OOBIACHATH puznueckue 3PGEeKThl, JIeKAIIIE B OCHOBE PabOThI ONTOIICKTPOHHBIX U
KBAaHTOBBIX MPUOOPOB; - MPUMEHATHh HA MPAKTHKE W3BECTHBIE METOJIbI HKCIIEPUMEHTAIBHOTO UCCIIEI0Ba-
HUSI ONITONIEKTPOHHBIX M KBAHTOBBIX NPHUOOPOB ; - BBHIIIOJIHATH PacyeThl, CBSI3aHHBIE C ONPEAEICHNUEM Ta-
paMeTpoOB U XapaKTEPUCTHK ONTOINEKTPOHHBIX U KBAHTOBBIX PUOOPOB; - MPOBOIUTH KOMITBIOTEPHOE MO-
JIETUPOBaHKUE M MIPOEKTUPOBAHNE ONTOAICKTPOHHBIX M KBAHTOBBIX IPUOOPOB, a TAKKE UMETh MPEICTaB-
JIEHHE O METO/aX KOMIBIOTEPHOM ONTHUMM3AIMM UX XapaKTEPUCTHK; - MOJIb30BaThCsl CIIPAaBOYHBIMU JAH-
HBIMH 10 ONTHYECKUM MaTepHajaM M 3JE€MEHTaM IpU NMPOEKTUPOBAHUU ONTOZIEKTPOHHBIX U KBAHTOBBIX
npuOOPOB, COMOCTABIISISI OCOOCHHOCTH XapaKTEPUCTUK TaKUX MaTepPHUajioB U 3JIE€MEHTOB;

—  BJAJIeTh - HAaBbIKAMU YTCHHS U M300paKEHUSI CXEM ONTOAIEKTPOHHBIX M KBAHTOBBIX MPUOO-
POB Ha OCHOBE COBPEMEHHOI 371eMEHTHOH 0a3bl; - HABBIKAMH pacueTa, IPOSCKTUPOBAHUSA U KOMIIBIOTEPHO -
r0 MOJETMPOBAHUS ONTOIIEKTPOHHBIX M KBAHTOBBIX NMPHOOPOB pa3IMYHOIO HA3HAYCHUS; - HABBIKAMH
IPaKTUYECKOH paboThl ¢ 1aOOPaTOPHBIMU 00pa3LlaMU ONTONIEKTPOHHBIX U KBAHTOBBIX NPHOOPOB, C OI-
TUYECKMMHU PUOOPaMU M ¢ KOHTPOJIbHO-U3MEPUTENFHON ammaparypoi.

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTABIISACT 5.0 3a4eTHBIX €AUHUIIBI U MIPEJICTABICHA B Ta0JIH -
ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bunbl yueOHOI nesTebHOCTH Bcero gacos CemecTpsl

6 cemecTp 7 cemecTp
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AynuaTopHbI€ 3aHATHUS (BCETO) 26 8 18
Jlexuun 12 4

[IpakTrueckue 3aHATUA 6 4 2
JlabopaTtopHbie pabOThI 8 0

CamocTosiTenbpHas paboTa (Bcero) 145 64 81
OdopmiteHre 0TYETOB 10 JIA0OPATOPHBIM 8 0 8
pabotam

IIpopaboTKa JEeKIMOHHOTO MaTepuaa 18 6 12
CamocTosTenbHOe H3ydyeHne TeM (BOIpOoCoB) 92 50 42
TEOPETHUUYECKON YacTH Kypca

[ToaroroBka Kk MpakKTUYECKUM 3aHSATHUSIM, 16 8 8
CeMHHapam

BrinonHeHHE KOHTPOJIBLHBIX padoT 11 0 11
Bcero (6e3 3x3amena) 171 72 99
IToaroroBka u caya sK3aMeHa 9 0 9
OO01mas Tpy10eMKOCTb, 4 180 72 108
3aueTHnie EquHuIie 5.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Pasznennl AMCHUIIMHBI 1 BUAbI 3aHATHIA

Pazniensl IUCUUIUTMHEI M BUABI 3aHATUH PUBEICHBI B Ta0muiie S.1.

Tabmuna 5.1 — Pazgensl AUCUUIUIMHBL U BUJIbI 3aHATUNR

e ] = 2 /‘é\ = =
Ey = < < g 2 5 =
r S s s S 2 0
Ha3Banus pa3nenoB JuCHUTIIIMHBL i ) =3 =¥ o 9 S
= 5 G s 5 O s E
o, < < o M (=TI
= = O m 3 S 2
6 cemecTp
1 BBeneHue. 2 0 0 2 4 I1K-17, IIK-9
2 dusnyecKkue 0OCHOBLI U 0COOEHHOCTH 2 4 62 68 |IIK-17, IIK-9
KBaHTOBBIX IPUOOPOB.
Hroro 3a cemectp 4 4 0 64 72
7 cemecTp
3 OnTuyeckue pe3oHaTOPhl U CENEKIIHS 1 2 4 20 27 |1IK-17, ITIK-9
MOJT
4 Tunsl U pexxuMsbl pabOTHI JIa3epoB 1 1 2 I1K-17, I1IK-9
5 Marepuaiibl OTYNPOBOJHUKOBON MHU- 1 6 7 [IK-17, TIK-9
KpO- U OIITO2JIEKTPOHUKH. [ ereponepexo-
JBI.
6 [ToynmpoOBOAHMKOBBIE UCTOUHUKH U3ITY- 1 0 0 2 3 [K-17, TIK-9
YEHUSI.
7 MeTo bl MOYJISALIMY U yIIPABJIEHUS OIl- 1 0 0 7 8 [K-17, TIK-9
TUYECKUM U3TTyUYECHUEM.
8 ®oroanoas! U GOTONPUEMHBIE YCTPOIi- 1 0 0 7 8 I1K-17, TIK-9
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CTBa.

9 DrneMeHTBl HUHTErPAIbHON ONTHKHU. 1 0 4 11 16 |IIK-17, ITIK-9
OCHOBBI HEJIMHEHHON ONTUKHU. Pu3nye-
CKHE OCHOBBI TOJIOTpaguH.

10 OcHOBBI IPUMEHEHUST ONTOAIEKTPOH- 1 0 0 27 28 |IIK-17, ITIK-9
HBIX ¥ KBAaHTOBBIX TPHUOOPOB B UHPOKOM-
MYHHMKAIIUOHHBIX TEXHOJIOTUSAX U CUCTE-

Max CBSI3H.
Hroro 3a cemectp 8 2 8 81 99
Hroro 12 6 8 145 171

5.2. Coaep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSAM)
ConeprxaHue pas3aesioB TUCIUILIHH (110 JIEKITUSM) TPUBEACHO B TadwmIe 5.2.
Tabmuia 5.2 — Coneprkanue pa3faesoB JUCHUIUIAH (10 JICKIHSIM)

HazBanus pa3znenos CopneprkaHue pa3ienoB TUCIUIUIMHBEI (1O JEKIUSIM)

TpynoeMKocTb,
q
dopmupyembie
KOMIIETEHIINU

6 cemecTp

[\

1 Beenenue. DTanbl pa3BUTHSI KBAHTOBOM AJIEKTPOHUKH. OCHOBHBIE IK-17,
pUOOPHI U YCTPONCTBA CUCTEM ONTUYECKON CBS3H U IK-9
nH(popMaTHKU. 3a7auu Kypca.

Htoro

2 ®duznueckre oCHOBBI M | Buibl kBaHTOBBIX nepexonoB. Koadduimentsr DitH- 2 IK-17,
0COOCHHOCTH KBaHTOBBIX |IuTeiiHa. IHBepcHas HaceneHHOCTh. llupuna criek- [1K-9
pubOpOB. TpaJbHOM IMHUK. B3aumoneiicTBue Oerymmux snex-
TPOMArHUTHBIX BOJIH C AKTUBHOM Cpentoil. 3akoH byre-
pa. YcinoBus ycuieHus M TeHepanuu KonebaHui B
KBaHTOBBIX CHCTEMaX.

HUroro

Hroro 3a cemectp 4

7 cemecTp

3 Onrtuyeckue Ontuyeckue pezonatopsl. Pezonarop @adpu-Ilepo. 1 IK-17,
pe3oHaTophl U cenekius | Mopl npoioabHbIe U noniepeunble. CriekTpalibHbIe [1K-9
MOJL XapaKTEepUCTUKH. MHOTOCIONHbBIE TUANEKTPUIECKUE
MOKPBITUS U MHTEeppepeHLInOHHbIe GuIbTphI. [lepe-
CTpanBaeMble pe3oHaTopbl. CesleKMsl MPOJOIbHBIX U
MOTIEPEYHBIX MO/I.

HUroro 1

4 Tunel U peKUMBI Teopetnueckre oCHOBBI. Tpex- U 4eThIpeXx- YpOBHE- 1 IK-17,
paboTHI 1a3epoB BbI€ J1azephl. CTallmoOHapHbIE PEKUMBI J1a3epoB. OnTH- IK-9
MasbHast oOpaTHas cBs3b. IMmynbcHbIe pexxuMbl. Mo-
Tynsa1us JoOpOTHOCTH U CUHXPOHU3aMs MoJ. THIlbl
na3epoB (ra3oBble, TBEPAOTENbHBIE, )KUIAKOCTHBIC) U
METO/Ibl UX HAKa4KH.

Hroro 1
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5 Marepuaibl OnHo-, NBYX-, TPEX- U YETHIPEXKOMIIOHEHTHBIE TOJTY- 1 IK-17,
IIOJIYTIPOBOAHUKOBOM MIPOBOJHUKH. /[narpamMma CBsI3U IOCTOSTHHOM KpH- IK-9
MUKpO- U CTaJUIMYECKON PEIIETKU U IHUPHUHBI 3alIPEIICHHON
OITORJIEKTPOHUKH. 30HBI TPEX- U YETBIPEXKOMIIOHEHTHBIX MOJIYIPOBOI-
I'ereponiepexonsl. HUKOB. [ 'ereponepexopl.

Hroro 1
6 [TonynpoBoguukoBbie | [lomynpoBOIHUKOBBIE JIa3€phl U CBETOU3IYYAIOIUE 1 IK-17,
WCTOYHUKH U3ITYUYCHUS. nuonbl (CHJI) Ha MBOMHBIX TeTepornepexoax: MpuH- I1K-9

1Un paboThl, yCTPOUCTBA, XapaKTEPUCTUKH, TapaMeT-

phl. JIazepsl ¢ pacnipeaeneHHOW 00paTHOI CBS3bIO U

pacrpeieieHHbIMU Op3rTOBCKUMH 3epKaiamu. Jlaze-

PBI Ha KBAHTOBO-Pa3MePHBIX APdeKTax u cBepxpe-

mietkax. ONTHYECKHE YyCUIINTENN: MTOJIYTIPOBOIHH-

KOBBIE U BOJIOKOHHBIE. [IlyMOBBIE XapaKTepUCTUKH Jia-

3€pOB.

Hroro 1
7 Meronb! monysinuu 1 | HenocpencTBeHHast MO TTOJIYIIPOBOAHUKO- 1 MK-17,
YIPABJICHUS ONITUYECKUM | BOTO JIa3epa M0 LUenu NuTanusd. BHemnne Moayss- [1K-9
U3TyYCHHUEM. TOPBI: 3IEKTPOONTUYECKUE U AKYCTOONTHYECKHE - T1a-

paMeTpsl U XapakTepUCTUKU. OCYIECTBIEHUE Pa3HbBIX

BHJIOB MOAYSIIUU. JerexTopsr.

Hroro 1
8 ®doToanoas! 1 Xapaxtepuctuku ¢potoanoos (P/I). OcHOBHBIE THUIIBI 1 [IK-17,
(oTorpreMHbIe @J1: pin- u naBuHHbIE. ['erepocTpykTypHbie /I, I1K-9
YCTPOKMCTBA. ®doronpuemnsie ycrpoictsa. [llymoBbIe Xapakrepu-

CTHKH (DOTONPUEMHBIX YCTPOHCTB.

Hroro 1
9 DnemMeHThI JusnekTpuueckue onTHueCKue BOJIHOBOABI. BoHO- 1 [K-17,
WHTErPajibHOM ONTUKU. | BOJHO-ONTUYECKHUE SJIEMEHTHI M cXeMbl. MaTepuaibl [1K-9
OCHOBBI HEJTMHENHON HMHTErpaJIbHON onTUKU.Henmuelinas nonsipusanus.
onTuku. usznueckue I'eneparmus rapmonuk. CamodoxycupoBka. MHOTO-
OCHOBEI ToJIorpadum. ¢dotonHbBIE AP PeKThI. ONTHYESCKUE CONUTOHBI. 3aMUCh

U CYUTBIBAHHE rojJorpamMM. OCHOBHBIE COOTHOILICHHS.

OnopHelii 1 TpeaMeTHBIN My4yKu. [lepcrnekTuBbl vc-

MIOJIb30BaHUs TONOrpagui.

Hroro 1
10 OcHoBBI IpUMeHEHUsT | MeCTO ONTOAIEKTPOHHBIX U KBAHTOBBIX TPUOOPOB B 1 IK-17,
OTITORJIEKTPOHHBIX U MH(OKOMMYHHUKAIIMOHHBIX TEXHOJIOTUSAX U CUCTEMAaX [K-9
KBAaHTOBBIX IPUOOPOB B | cBA3U. Tpeldyemble XapaKTepUCTUKH MOTYITPOBOTHH-
MH(OKOMMYHHMKAIIMOHHBI | KOBBIX M3Ty4yaTeneil U (pOTONpHUEMHHUKOB AJIsl IPU-
X TEXHOJIOTHSIX U MEHEHUS B COBPEMEHHBIX CHCTEMAX CBSI3H.
CUCTEMaXx CBSI3U. Wroro 1
Hroro 3a cemectp 8
Hroro 12

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIMIUIMHAPHbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecneynBaeMbIMU (NOCJAeAYIONIUMHU) JUCHUTIIMHAMEA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIUMHU (TIPEAbIAYIIUMU) U
obecreunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTABICHBI B Tabmie 5.3.
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Tabmuua 5.3 — Pa3nenbl IUCHUTUTHHBI B MeXANCIUILTHNHAPHBIC CBSI3U

Ne pa3nenoB qaHHON JUCUMIUIMHBL, 7151 KOTOPBIX HEOOXOIMMO H3ydeHHUE
HanMeHOBaHHE TUCIUILINH o0ecrevnBaomuX U 00ecrnednBaeMbIX JUCIUILTUH

1 2 3 4 5 6 7 8 9 10

HpC,Z[HICCTBYIOIJ_II/IC JAUCITUITIINHBI

1 OnTo3neKTPOHHBIE U

KBaHTOBbIE IPUOOPEI U + + + + + + + + + +
YCTPOKCTBA

2 Marematuka + + + + + + + + +
3 OnTHyecKue HapaBJsio- n n + +
1Ie Cpebl

4 du3uka + + + + + + + + +
5 DNeKTpOMarHuTHBIC TTOJIS N N N N N . N N .
U BOJIHBI

6 DIeKTpOHUKA + + +

[Tocnenyromue TUCIUITITUHBL

1 OnTo3n€eKTPOHHBIE U
KBaHTOBBIE TPUOOPHI U + + + + + + + + + +
YCTPOWCTBA

2 BOJIOKOHHO-ONITHYECKHE
YCTPOMCTBA U CUCTEMBI TEX- + + + + + + + + +
HOJIOTHYECKOI'0 Ha3HAUYCHUA

3 Onrtuyeckue HUQppoBbIe
TEJIIEKOMMYHUKAIIMOHHBIE + + + + +
CHUCTEMBI

5.4. CooTBeTcTBHE KOMIIETEeHIIMIA, (OPMHUPYEMBIX PH U3yYeHUM TUCIHHUIUIMHBI, U BUA0B 3aHATHI
CooTBeTCcTBHE KOMIIETCHIIMH, (HDOPMUPYEMBIX TPH HM3yYCHUHW AWCIMILINHBI, W BHJOB 3aHATHU
MPEICTAaBICHO B Tabmuiie 5.4.
Tabnuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YYECHUU UCLUUIUIAHBI, U BUJOB 3aHS -

TUU
§ Bunrwl 3anstuit
= = ;
S ©
Q <
g < o S 8 ®opMBbl KOHTpPOJIS
S = = g 2
S = = S
2 =
[1K-9 + + + + Kontpomnsnas pabora, Jk3a-
MeH, OTuet no nabopatop-
HoMi pabote, Tect
IK-17 + + + + KonTposbHas pabota, Dk3a-
MeH, OTtyeT no JabopaTop-
HO1 paboTe, Tect

6. UnTepakTUBHBIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HanmenoBanue nabopaTopHbIX paboT npuBeaeHO B Tabmuie 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

o L=
= 2 =
Q P=a=1
Q O T
= > O
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
o) S E
= o, =
& o 2
~ S}
7 cemecTp
3 OnTuueckue HccnenoBanne 0CHOBHBIX MTapaMETPOB ra30BOTO Jia3e- 4 [K-17,
PE30HATOPHI U CEJIEKLUs | pa I1K-9
MOZ Hroro
9 DnemMeHThI Nccnenoanne 3¢ (heKTUBHOCTH BBOJIA CBETA B ILJIa- [TK-17,
VHTETPaJbHOM ONTUKHU. | HAPHBIA ONTUYECKUN BOJIHOBOJ [1K-9
OCHOBBI HEIMHEWHOM Hroro 4
onTuku. Puznueckue
OCHOBBI ToJIorpaduu.
Hroro 3a cemectp 8
Hroro 8
8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBeEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)
o L 5
= 2 E
Q =a=t
Q o
. = > O
HasBanus paznenos HaumeHoBaHue mpakTHUECKUX 3aHATUIN (CEMHHAPOB) zF &5
o) S E
= g =
& o 2
~ S}
6 cemecTp
2 ®usnyeckre oCHOBBI U | KBaHTOBBIE Mepexo/ibl. JHEPreTUYECKUE YPOBHHU, ITH- 4 [K-17,
0COOEHHOCTHU KBAaHTOBBIX |pPHHA CIIEKTPAJIbHOW JIMHUH. YCUJICHHUE U TeHepaLus B I1K-9
prOOpOB. KBaHTOBBIX CUCTEMAX.
Hroro
Hroro 3a cemectp
7 cemecTp
3 Onrtuyeckue Onrtuyeckue pe30HaTOPhI. YCIOBHS CaMOBO30YXKe- 2 IK-17,
pE30HATOPHI U CENEKIUs | HUSI ONTUYECKUX KBAHTOBBIX T€HEPATOPOB. I1K-9
MOA Hroro 2
Hroro 3a cemectp 2
Hroro 6

9. CamocrosiTesqibHasi paboTa

Bupl caMocTosSTeIbHOM pabOThI, TPYAOEMKOCTh U (DOpPMHUpPYEMbIe KOMITETCHIIUU MTPEICTABICHEI B
Tabmuue 9.1.

CornacoBaHa Ha noprane Ne 36183 8



Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 z E
2 5 =
Bunael camocrosTensHON & > O
HasBanus pasnenos z 7 &5 @OpMBI KOHTPOJIA
paboThI B s 2
=3 ez
a e g
= S}
6 cemecTp
1 Beenenue. [TpopaboTka JIEKITMOHHOTO 2 TIK-17, Tect
Marepuaia I1K-9
Utoro 2
2 ®dusnueckue ocHoBBI U |[loaroroBka k mpaxkTuye- [IK-17, Tect
0COOCHHOCTH KBAaHTOBBIX | CKUM 3aHSATHUSIM, CEMHHA- ITK-9
puOOpPOB. pam
CamocrosiTeTbHOE U3yUe- 50
HUE TeM (BOIPOCOB) TEOpE-
TUYECKOHN 4acTu Kypca
[TpopaboTka JIEKITMOHHOTO 4
MaTepuana
Hroro 62
Hroro 3a cemectp 64
7 cemecTp
3 OnTuueckue Brinmonnenue kontpoabhbix | 11 |TIK-17, Kontponsnas padora, OT-
PE30HATOPHI U CeJIeKLusl | paboT I1K-9 YeT 10 JIabopaTopHOil pa-
Moz [ToaroroBka Kk npaxkTuye- 4 Gore, Tect, Sx3amen
CKHM 3aHSTUSAM, CEMHHa-
pam
[TpopaboTka JIEKITMOHHOTO 1
MaTepuana
OdopmieHre 0TYETOB T10 4
JabopaTOpHBIM paboTam
Hroro 20
4 Tunel 1 peKUMBI IIpopaboTka JIEKIIUOHHOTO 1 IK-17, Tect, Ox3ameH
paboThI J1a3epoB Marepuaia [1K-9
UTtoro 1
5 Marepuaiibl CamocrosiTenbHOE U3yde- 5  |IIK-17, Tecrt, Dx3ameH
MOJIYIIPOBOAHUKOBOM HUE TeM (BOIPOCOB) TEOpE- [1K-9
MUKpPO- U TUYECKOHN 4acTu Kypca
T KTPOHUKH.
1(1 09JICKTPO [TpopaboTka JIEKITMOHHOTO 1
eTeporepexo/pl. Mareprana
HUtoro 6
6 IlonynpoBonuukoBbie | [IpopabGoTka JIEKITMOHHOTO 2 |IIK-17, TecT, Ox3amen
UCTOYHUKH U3JTy4YCHUS. MaTepuana ITK-9
UTtoro 2
7 Meronpl monymsinuu U | CaMOCTOSATENBHOE H3yUe- 5 IIK-17, Tect, Dx3amen
YIPABJICHUS ONITUYECKUM | HHE TeM (BOIPOCOB) TEOpE- ITK-9
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U3ITy4CHUEM. TUYECKOHN 4acTu Kypca
[IpopaboTka JIEKIIMOHHOTO 2
MaTepuana
Utoro 7
8 doToanons! u CamocrosiTenbHOE U3yye- 5 T1IK-17, TecT, Dk3amMen
(dhoTonpueMHbIe HUe TeM (BOIPOCOB) Teope- [K-9
YCTpPOMCTBA. TUYECKOM YacTH Kypca
[TpopaboTka JIEKITMOHHOTO 2
MaTepuana
Hroro 7
9 DnemeHTHI CamocrosTenbHOE U3yde- 5 |IIK-17, Otuer no 1abopaTopHOH
MHTErPAIIBHON ONTHKH. HHUE TeM (BOMPOCOB) Teope- I1K-9 pabore, Tect, Dx3amen
OCHOBBI HEIMHEWHOM TUYECKOM 4acTH Kypca
ONTHKH. DH3MYECKHE [IpopaboTKa JIEeKIIUOHHOTO 2
HOBBI roJiorpadum.
OCHO onorpag Matepuaina
OdopmieHre 0TYETOB T10 4
J1abopaToOpHBIM paboTam
Hroro 11
10 OcHoBbl npuMmeHeHust | [loaroroBka k nmpakTuue- 4 IIK-17, Tect, Dx3ameH
ONTORJIEKTPOHHBIX U CKHUM 3aHATUSM, CEMUHA- [1K-9
KBaHTOBBIX TPUOOPOB B | paM
MH()OKOMMYHHKAITHOHHBIX
(poxoMMyHHKAIHO CamocTosTenbHOe H3yde- 22
TEXHOJIOTUSAX M CHUCTEMaX
CXHOIO cuere HHE TeM (BOIPOCOB) TEOpE-
CBASH. THYECKOM 4acTH Kypca
[TpopaboTka JIEKIIMOHHOTO 1
MaTepuana
Hroro 27
Hroro 3a cemectp 81
IToxroroBka m cimada »K3a- 9 Ok3ameH
MEHa
Hroro 154
10. KypcoBoii npoekT / kypcoBasi padota
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU yCIIeBaeMOCTH 00y4aroumuxcst
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecTieYeHrue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa
1. BBeneHue B KBaHTOBYIO M ONTHUYECKYIO 3JIEKTPOHUKY: YueObHoe mocobue / bamkupos A. U.,
[Manmapos C. M. - 2012. 98 c¢. [Dnextponnsiii pecypc] - Pexum  nmocryma:
https://edu.tusur.ru/publications/1578 (mara o6pamenus: 01.07.2018).

12.2. lonosiHUTeIbHAS JIUTEPATYpPa
1. OcHoOBBI (pu3HUECKOI U KBAaHTOBOM onTuku: YuedbHoe nocodue / llannapos B. M. - 2012. 197
c. [Onexrtponnbiii pecypc| - Pexum pocryna: https://edu.tusur.ru/publications/750 (mara oOpamieHus:
01.07.2018).
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. KBanTOBas u onTuyeckas 3JIEKTPOHHUKA : Y4YeOHO-METOANYECKOE TOCOOHE MO0 MPAKTUYECKUM
sanatusm / Illawrmna JI. WM. - 2012. 228 c. [DnexktpoHHbli pecypc] - Pexum goctyna:
https://edu.tusur.ru/publications/714 (nata o6pamenwus: 01.07.2018).

2. OnTo3JIeKTPOHHBIE U KBAHTOBBIE IPUOOPHI M yCTpoHcTBa: Y4eOHO-METOIMYECKOE [T0COOHe Mo
OpraHMu3ali CaMOCTOSTENIbHON padoThl U npaktuueckux 3ansatuil / [lannapos B. M., Ky I'. T - 2012.
61 c. [DnexTponHslii pecypc] - Pexxum nocrtyma: https://edu.tusur.ru/publications/2272 (nara oOpaieHus:
01.07.2018).

3. MHccnenoBanue 3¢ppekTHBHOCTH BBOJA CBETa B IUIAHAPHBIM ONTHYECKUHA BOJHOBOI: MeToau-
YecKHe yKazaHUs K JlabopaTopHoil pabote /uisi OakanaBpoB HanpasieHus 210700.62 "MupoxommyHuKa-
IIMOHHBIE TEXHOJIOTUHU U cUCTEMBI CBs3U" (mpoduitb - "OnTuueckue cucrteMsl U cetu csa3u'") / lannapos
B. M, Kym TI. I. - 2013. 11 «c¢. [Dnekrponnsii pecypc] - Pexum mgoctyma:
https://edu.tusur.ru/publications/3703 (mara oopamenus: 01.07.2018).

4. HccrnenoBaHrue OCHOBHBIX IapaMETPOB ra3oBOro Jjiasepa: Meronuueckue yka3aHus K Jiabopa-
TopHoit pabore / Kym I. I. - 2011. 24 c. [DOnektpoHHslii pecypc] - Pexum pgocryna:
https://edu.tusur.ru/publications/115 (gara o6pamenus: 01.07.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIsI CAMOCTOSTEIFHOU M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCTia JIUI ¢ OTPAHMYEHHBIMA BO3MOYKHOCTSIMH 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJlaNTUPOBAHHBIX K OTPAHUYCHHAM UX 3JI0POBBS U BOCIIPHUATHUS HH(DOPMAITHH.

Jliis1 I ¢ HApYIIeHUSIMU 3PeHust:

- B (hpopMe FIIEKTPOHHOTO IOKYMEHTA;

- B IeYaTHOW (hopMe YBEITMUEHHBIM MPUGTOM.

JlJisl U1 ¢ HAPYIIEHUSIMU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

Jlais1 I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJIbLHOTO aNnapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU (opme.

12.4. IIpodeccuonanibHbie 0a3bl JAHHBIX U MH(POPMAMOHHDBIE CIIPABOYHbIE CHCTEMBI
1. PexkomeHIyeTcs MCIOIB30BaTh MpodeccruoHanbHble M HH)OPMAIMOHHBIE 0a3bl JAHHBIX, CITH-
COK U ajjpeca KOTOPBIX IOCTYITHBI IO cchlIke: https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE O0ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MpPorpaMMHoe
ob0ecreueHue

13.1. O6uue TpedGOBaHMA K MATEPHAJIBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00€eCIIeYCHHIO
AUCHUTLIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U POrPAMMHOE o0ecneyeHue ISl JIEKIIMOHHbIX 3aHATHH
Jlyist mpoBeieHus 3aHATUH JICKIITMOHHOTO TUIIA, TPYIIIIOBBIX U MHIWBUYyaTbHBIX KOHCYJIBTALIUH, T€-
KYILIETO0 KOHTPOJIS ¥ MPOMEXYTOYHOW aTTeCTAllMU UCIIONIb3YeTCsl yueOHasi ayTuTOpHs ¢ KOJTUYECTBOM TO-
CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. MMerorcs
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U Y4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTIeUnBAIOIINE TEMATHUCCKUE HJI-
JTIOCTPALMHU TI0 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEI.

13.1.2. MaTepuaabHO-TEXHHYECKOE U MPOrpaMMHOe ofecriedyenne A1 NPAKTHYEeCKUX 3aHATHI
JlaGoparopusi «Q1eKTpOHHBIX, KBaHTOBbIX 1 CBY npubopos»
yueOHasi ayIuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATUH JJaOOPATOPHOTO THUIIA
634034, Tomckast o0nacts, 1. Tomck, Bepmununa ynuua, a. 47, 329a ayn.
Onucanue uMerouierocs 000pya0BaHuUs:
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- I'eneparop I'5-54 (1 wrt.);

- I'eneparop I'4-126 (1 mrT.);

- Ocmmnorpad C1-112A (1 mwr.);

- Usmeputenbras muaust P1-4 (2 mr);

- Uctounuk nutanus YUII-1 (2 wr);

- Ontrueckas ckambst OCK-3 (3 mit.);

- Jlazep JI'H-105 (1 wT.);

- Ocmmmnorpag C1-65 (1 mrT.);

- 'enepatop curnanos ['4-102 (1 mwrt.);

- MunmmuBartmeTp B3-36 (1 mit.);

- U3meputenbuas BonmHoBoHas auHust UBJI-140 (2 mit.);
- Yeumurens Y2-4 (1 mt.);

- Ocuumnorpag C1-5 (1 mr.);

- I'eneparop I'4-109 (1 mT.);

- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;
- PaGouee mecto npenogaBaress.

[TporpamMHoOe obecnieueHue He TpeOyeTcsl.

13.1.3. MaTepua/ibHO-TEXHUYECKOE M IPOrPaMMHoe odecriedeHne JIs J1adopaToOpHbIX padoT

JlaGoparopusi « Q1eKTpOHHBIX, KBaHTOBbIX 1 CBY npubopos»

yueOHast ayuTOpus AJIsl IPOBEICHHSI 3aHITHH IPAKTUIECKOTO THIA, yueOHast ayIuTOpHs IS TIPO -
BE/ICHUS 3aHATUH JJaOOPATOPHOTO THUIIA

634034, Tomckas obnacts, . Tomck, Bepmununa ynuna, 1. 47, 329a ayn.

Onucanue uMerouierocs 000pya0BaHuUs:

- 'eneparop I'5-54 (1 wt.);

- I'eneparop '4-126 (1 wT.);

- Ocummnorpag C1-112A (1 wr.);

- U3mepurenbuas nunus P1-4 (2 wr);

- Ucrounuk nuranust YUII-1 (2 mr);

- Ontrueckas ckambst OCK-3 (3 mit.);

- Jlazep JI'H-105 (1 mT.);

- Ocuumnorpag C1-65 (1 mrT.);

- 'enepatop curnanos ['4-102 (1 mwirt.);

- MunnuBartmetp B3-36 (1 mrt.);

- Usmeputenbras BomHoBoaHas JuHus UBJI-140 (2 mit.);

- Yeunmurens ¥Y2-4 (1 mrt.);

- Ocummnorpag C1-5 (1 wr.);

- I'eneparop '4-109 (1 wmT.);

- Kommnekr cneunanuzupoBaHHol yueOHOI mebenu;

- PaGouee mecTo mpemnoaBares.

[TporpammHoe obecrieueHue He TpeOyeTcs.

13.1.4. MarepuajibHO-TEXHMYECKOE M IPOTPaAaMMHOe o0ecrevyeHne I CAMOCTOATEIbHOI padoThI
Jns caMoCTOSATEIbHON PabOThl MCIOIB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMIIBIOTEPHBIE KIIacChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTh, r. ToMmck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast o6nacTs, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTh, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 aya.

CocTtaB 060pyI0BaHHS:

- yueOHast MmebOerb;

- koMmnbroTepsl kKi1acca He Hmke [IDBM INTEL Celeron D336 2.8 T1. - 5 mT.;

- KOMIBIOTEPHI MOJIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
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(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

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

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U WHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUsL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKHUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyJaronyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, FJIEKTPOHHOM JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTEICH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOM CHCTEeMbl OOy4eHUs [UIs JIOAEH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aliu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHUAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIIJICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBBIC 3aJaHUA

1. Kakue Buabl KBAHTOBBIX MEPEXOIOB JAIOT BO3MOXKHOCTh F€HEPUPOBAHUS KOTEPEHTHOTO U3ITyyde-
HUS IIPY B3aMMOAEHUCTBUN AJIEKTPOMArHUTHOTO MOJIS ¢ KBAHTOBBIMU CUCTEMAMU?

1. CioHTaHHBIE ITEPEXOIBI

2. IHaynunpoBaHHbIE IEPEXOBI

3. be3pIznydarenbHble IEPEXO/Ibl

4. BupryaibHble IEPEXO/IbI

2. IlpononbHble MoJbl B pe3oHatope dabpu-Ilepo dopmupyroTcs, ecinu npu pacHpoCTpaHEHUU
IJIOCKOW CBETOBOM BOJIHA HA €r0 JJINHE YKJIAbIBACTCS:
1. HedeTHOE umnCIIO NOTYBOJIH
. UeTHOE YMCII0 MTOJTYBOJIH
. llemoe 4ncio noayBoaH
. Henenoe uncino nomyBoaH

B W

. B pexxumMe cBOOOTHOM reHepaliy J1a3epHOe U3ITyIeHUE TIPEICTaBIsAET COOOM:
. HemmpepriBHOE n3myueHue

. [leproanueckyto mocnea0BaTeIbHOCTh UMITYJICOB OJJMHAKOBOM aMILTUTY/IbI
. OIMHOYHBII UMITYJIBC C BBICOKOM HEprUen

. KBazuperymsipHyro nocinenoBareaIbHOCTb UMITYJIBCOB € PA3HON aMIUIMTYI0N

B WD~ W
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4. Kako#l xapakTep UMEET Ja3epHOe U3IyUEHHE B PEKUME CUHXPOHU3aUU MOA?
. OTO HEeNpepPhIBHOE U3IIy4YEHHUE
. OTO neproanUecKas MOoCIe10BaTeIbHOCTh KOPOTKUX UMITYJIbCOB C BBICOKONH MIHOBEHHOM MOIII-

N —

HOCTBIO
3. OTO OIMHOYHBIN UMIYJIBC C BBICOKOW SHEPrUEH
4. DTO MOITHOE HEKOTEPEHTHOE M3ITYYEHHE

. Uto u3 cebst mpencTaBIsIeT aKTHBHAS CPE/la B Ta30BBIX Jlazepax?
. DTO OJIHOATOMHBII ra3

. OT0 ra3, CMeCh Ta30B WIH CMECh ra3oB C IapamMHl METaIOB

. OTO IByXaTOMHBIH Ta3

. IIpaBuiIbHOTO OTBETA HET

AWM — W

. Kakoit nomxHa ObITh SHEPrUst GOTOHA ISl €0 MOMIOLIEHHUS B MOIYIPOBOJAHUKOBOM Marepuaiie?
. OHa nomkHa ObITh OOJIBIIE IIMPUHBI 3aMPEIIEHHON 30HBI MTOTYIPOBOTHUKA

. OHa foKHa ObITh MEHbIIIE IUPUHBI 3aMIPEIIEHHON 30HBI MOJIYTPOBOHUKA

. OHa nomkHa ObITh MEHBIIIE ITOJIOBUHBI ITMPUHBI 3aPEIIEHHON 30HbI ITOTYTIPOBOIHUKA

. IIpaBuiIbHOTO OTBETA HET

AW~

. Uto mpencraBiseT U3 ceds MoTympOBOTHUKOBBIN reTeporepexo’?

. DTO KOHTAKT JIByX IOJYNPOBOAHHUKOB C Pa3HOM IIHMPUHOMN 3aIIPEILIEHHBIX 30H

. OT0 00J1aCTh MOIYIPOBOIHUKA C U3MEHEHHEM THUIIA TIPOBOJIUMOCTH

. DTO KOHTAKT JIByX IOJYNPOBOAHUKOB C OAMHAKOBOW MIMPUHON 3alpPEIIEHHBIX 30H
. IIpaBuIbHOTO OTBETA HET

AW = Q

. BO3MOXHO J11 TOCTH>KEHUE COCTOSIHUSI C THBEPCHUEN HACETIEHHOCTEH B p-n romomnepexoe?
Ha

. Her

. BO3MOXHO TOIIBKO NP paBEHCTBE HYIIO a0COMIOTHOM TEMIIEPATYPHI CPEIIBI

. OHO CyIecTByeT B TAKOM II€PEXO/IEC BCETa

.hwt\):—too

. Hyxen nu ontudeckuii pe3oHaTop it paboThl CBETOAMOAA?
Ha

. He oGsi3atenen

. Hyxen, B Buzie BHenHero pe3oHaropa @abpu-Ilepo

. IIpaBuIbHOTO OTBETA HET

W — 0

10. Kakoe ycTpoiCTBO Ha3bIBalOT ONTUYECKUM YCHIIUTEIEM?

1. OnTHyeckoe yCTpOHCTBO JUIsl YCUIJIEHUS IEKTPUUECKUX CUTHAJIOB

2. PannosnexTpoHHbBIN IPHOOP 711 yCHIICHHS ONITUYECKUX CUTHAJIOB

3. OnTHYeCcKUil 371EMEHT WIH YCTPOICTBO Uil YCUIIEHUS! CBETOBOTO I10JIS
4. IIpaBWJIBHOTO OTBETA HET

11. B uem cyTh anekTpoonTraeckoro 3¢ dexra?

1. D10 ycuiieHne 3MeKTpUUECKUX CUTHAJIOB IIPU BO3/ICHCTBUU CBETA HA CPELY

2. DT0 U3MEHEHHE ONTUYECKOTO MOTIIOIIEHHUS B Cpe/ie MPU BO3AECUCTBUHN AIIEKTPUUECKOT0 MOJIS
3. OT0 M3MEHEHNE NoKa3aTesl NPEIOMIIEHHSI CPEIbI PU BO3AECHCTBUH AIIEKTPUUECKOrO MOJIs
4. IIpaBWJIBHOTO OTBETA HET

12. TTpu xakoM cMeIIeHn: paboTaeT MOJYyIPOBOAHUKOBBIN (DOTOIMOT HA OCHOBE p-n mepexoaa?
1. ITpu npsimom

2. IIpu obpaTHOM

3. Ilpu npsiMOM CMeEUIeHUH, OJIM3KOM K HaNpsDKEHUIO TPo0os

4. IIpaBWJIBHOTO OTBETA HET
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13. [TapameTpsl KaKMX 3JIEMEHTOB MOTYT MEHATHCS IPHU BO3JECHCTBUU CBETa?
1. [TpoBOIHUKOB

2. [TonynpoBOTHHKOB

3. [TomynpOBOJHUKOBBIX U AUAIECKTPUUECKUX

4. IIpaBWJIBHOTO OTBETA HET

14. 3aBUCAT M IIyMOBBIEC XapaKTEPUCTUKHU (HOTOAMOA OT TEMIIEPATypPhI?
1. Her

2. la

3. DT0 OCHOBHOI IPUHLIKT pabOTHI POTOANO A

4. IIpaBWJIBHOTO OTBETA HET

15. ITpu kakoil HaNpPsHKEHHOCTU JIEKTPUYECKOIO MOJII B CBETOBOW BOJIHE MPOSBIIACTCS ONTHYE-
CKasi HeJIMHEWHOCTh Marepuana?

1. Ecniu ona 6oJbliie Hanps>KeHHOCTH BHYTPUATOMHOTO OISt

2. Ecnu oHa cpaBHMMa C HaIlpsKEHHOCTHIO BHYTPUATOMHOTO OIS

3. Ecnu ona Gounbliie Hanps>KEHHOCTH 3JIEKTPUYECKOTO TOJIsI, COOTBETCTBYIOIICH 2JIEKTPUYECKOMY
po0oI0 cpebl

4. IIpaBWJIBHOTO OTBETA HET

16. KakoBa ocHOBHas 11€J1b TIPH peau3anuu 3PpPeKToB mapaMeTpuIecKoro yCHICHUs ?
1. l'enepupoBanre JIIMHHOBOJIHOBOTO U3JIYYEHUS TPU KOPOTKOBOJIIHOBOM HaKayKe

2. 'enepupoBaHue KOPOTKOBOJIHOBOTO U3JIYYEHHUSI MPH JJIMHHOBOJIHOBOWM HaKa4yKe

3. I'eHeparyst BTOpOi rapMOHUKH U3TyUEHUS] HAKAuKH

4. IIpaBWJIBHOTO OTBETA HET

17. Moxet i Habmomatbes YGPexT camoPOKyCHPOBKH CBETOBOTO IMy4YKa B ONTUYECKH U30TPOTI-
HOI1 cpene?

1. Jla

2. Her, TOJBKO B KPUCTAJUIMYECKUX CPEAax

3. On HaOMI01aeTCsl TOJBKO B AJIEKTPOONTUYECKUX KPUCTAILIAaX

4. IIpaBWIIBHOTO OTBETA HET

18. BO3MOXXHO JIM TIOTJIOLIICHHE CBETA B CpeNie, €CNIU dHEeprust (OTOHA MEHbIIE IIHPUHBI 3arpe-
IIICHHOW 30HBI?

1. a

2. Her

3. Hda, ecau sHeprust (HoToHA UyTh OOJBINE MMOJOBUHBI IIUPUHBI 3aNPEIIEHHON 30HbI, & HHTCHCUB-
HOCTb CBETA OYEHb BBICOKA

4. IIpaBWIIBHOTO OTBETA HET

19. M3mensiercs nu yacrora cBeTa npu PaneeBckom paccessHumn?
1. Jla

2. Her

3. OHa U3MEeHSETCS TIPH JTFOOOM pacCesHUN

4. IIpaBWIIBHOTO OTBETA HET

20. B yem 3axit04aeTcsi OCHOBHOE OTIIMUHME roiorpaduu ot ¢pororpadpuu?

1. l'onorpaduyeckuii MPUHIIKI MO3BOJIIET COXPAaHUTH HH(OPMAIIHIO O YACTOTE U3ITYUCHUS

2. l'onorpaduyecKkuii MpUHIUN MO3BOJISET COXPAHUTh HHPOPMALIUIO O (ha3e CBETOBOTO MOJIS

3. lonorpaduyeckuii MPUHIMII TO3BOJIAET COXPAHUTH HH(POPMAIHIO 00 MHTEHCHBHOCTH CBETOBO-
O oA

4. IIpaBWJIBHOTO OTBETA HET
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14.1.2. Dx3aMeHAIlHOHHBbIE BONPOCHI

[Toctosinnas IlnmaHka, CBSI3b MEXAY YacTOTOM W SHEPruei, UMIYJIbCOM M BOJHOBBIM BEKTOPOM
¢oroHa.

2. IIpaBuno gactot bopa.

3. Bonna ne Bpoiins, puzndeckuii cMbICT BOJIHOBOH (PYHKITHH.

4. Ypasuenue lllpenunrepa.

5. Tunu4Has CTPyKTypa CUCTEMBI YJHEPIreTUYECKUX YPOBHEH MOJICKYIIBI.

6. Byl KBAaHTOBBIX MEPEXO/I0B (CIIOHTAHHBIE M UHAYLIMPOBAHHBIE TIEPEXOIbI).

7. Paznuuus B XapakTepUCTUKAX CIIOHTAHHOTO U MHIYLIUPOBAHHOTO U3JTYUYECHHUSI.

8. Koapdurmentrr DifHIITEeHHA 111 CIOHTAHHBIX U MHIYITUPOBAHHBIX MepexoaoB. COOoTHOIIEHUE
MEXTy Ko duIreHTaMu DWHIITEHHA.

9. MexaHu3Mbl yIIUPEHUs CHEKTPAIbHBIX JUHUM JUIsl aKTUBHBIX CPEJ B PA3HOM arperaTHoM Co-
cTosiHuM. EcrecTBeHHas mMpuHa ClieKTpanbHON JIMHUK. OTHOPOIHOE U HEOTHOPOIHOE YIIUPEHHE.

10. YcnoBus ycuneHus KojieOaHU B KBAHTOBBIX CHCTEMaXx.

11. IlonsTre oTpULIATENLHON TEMIIEPATYPBl (MHBEPCUN HACEJIEHHOMCTEN).

12. Kunernueckue ypaBHEHUS IJI IBYXYPOBHEBOM KBAHTOBOW CUCTEMBI.

13. BzaumonelicTBHe MIIOCKOM CBETOBOM BOJIHBI C aKTUBHOW CPEIOH.

14. CtocoObI TOCTHKEHUSI MHBEPCUU HACEJICHHOMCTEH B KBAHTOBBIX CHCTEMaX.

15. OtkpeIThIA onTHYecKuil pe3oHarop. [IponoiabpHble 1 monepedHsie Mol B pesoHatope dadpu-
[Tepo. CooTHOIEHUS 7151 COOCTBEHHBIX YAaCTOT MPOIOJIBHBIX MOJ U MEXMOJIOBOTO PACCTOSHUSI.

16. 106pOTHOCTD OTKPBHITOTO ONTHYECKOTO PE30HATOPA.

17. IlepecTpanBaemble ONTHYECKUE PE3OHATOPHI. CeNeKIUs MPOAOIBHBIX U MOTEPEUYHBIX MO/,

18. MHOrOC0iHbIE TUTIEKTPUUYECKHE OKPBITUS U HHTEP(PEPEHIINOHHBIE (PHIIBTPHI.

19. YcnoBus camoBO30YKIeHUS Ja3epa.

20. Tpex- 1 4eThIpeXypOoBHEBBIE J1a3epbl. CTallMOHAPHBIE PEXKUMBI PaOOTHI J1a3epoB. OnTUMaNbHas
oOparHas cBs3b. IMiynbcHbIE peskuMbl. CUHXpOHU3a1us MoJ. Moaymsiiust TOOPOTHOCTH.

21. Tunsl ra3oBbIX Ja3epoB. OCHOBHBIE OTIIMYUSL AaTOMAPHBIX, HOHHBIX U MOJIEKYJISIPHBIX J1a3€POB.

22. TeepnotenbHbIe J1azepbl. OCOOEHHOCTH HAKAYKH.

23. Oco0eHHOCTH BOJIOKOHHO-ONTHYECKUX J1a3€pPOB.

24. Marepuaiibl MOTYIPOBOTHUKOBOM ONMTOAIEKTPOHUKHU. YCIOBUS MOMIONIEHUS U U3JTYYEHUS CBE-
Ta B NOJYNIPOBOAHUKE. TBEpAbIE pacTBOPHI 3aMEILLIEHUSI.

25. HKeKIMOHHBIN TOTyTPOBOHUKOBEIH sta3ep. [IpuHmmm paboThI.

26. I'ereponiepexoibl, OCHOBHBIE IIPEUMYILIECTBA NIEPE] TOMOIIEPEXOIAMHU.

27. IlomynpOBOITHUKOBBIN reTeposaszep.

28. IlomynpOBOAHUKOBBIE J1a3€Phl HA CBEPXPEIIETKAX.

29. Ceerouznyuaromue auoAbl. OCOOEHHOCTH KOHCTPYKIIMM M OCHOBHBIC OTIMYHS MOJYIPOBOJ-
HUKOBBIX CBETOJIMOJIOB U JIa3€POB.

30. Ontuueckue ycunutenu. [1omynpoBOJHUKOBEIE U BOJJOKOHHBIE YCUIIUTEIIH.

31. AKycTOONTHYECKHE MOIYIATOPHI U 1e(IIEKTOPHI CBETA.

32. DNIEeKTPOONTHYECKHUE IIEMEHTHI YIIPABJICHUS ONTUYECKUM H3TyYCHUEM.

33. ®oToanokl HA OCHOBE P-n mepexona, p-i-n auoast, IO,

34. [IlIymoBBI€ XapaKTEPUCTUKH JIa3€POB.

35. [llymoBBIE XapaKTEPUCTUKU (POTONPHUEMHHKOB.

36. Henuneitnas nonsipuszanus cpepl.

37. I'enepanusi ONTUYECKUX TAPMOHHUK.

38. DddexT mapameTprUUECKOro YCUICHHSI CBETA.

39. IIpocTpaHCTBEHHOE CAMOBO3/IEUCTBUE CBETOBBIX ITyUKOB.

40. MHOro(hOTOHHBIE HEMMHEHHO-ONTHYECKHE YPPEKTHI.

41. Paccesinue cBeta. Paccesnue Panes, koOMOMHAIIMOHHOE paccesHUE, BBIHYKICHHOE PAaCcCesHHe
CBETA.

42. D deKT BpeMEHHBIX U MTPOCTPAHCTBEHHBIX ONTHUYECKUX COTUTOHOB.

43. ®dusndeckre OCHOBHI rosorpadum.

44. DneMeHTbl MHTETPaJbHOU ONTHKHU.

45. Onrtuueckue ycTpoicTa nHHOPMATHUKH.
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14.1.3. Tembl KOHTPOJILHBIX padoT

Teopetrueckue BOIPOCHI

1. ITonsiTHEe OTpULIATENBLHON TEMIIEPATYPHI (MHBEPCUN HACEIIEHHOCTEM).

2. [TpyHUMN 1eUCTBUS MHKEKIIMOHHOTO TIOJIYITPOBOJIHUKOBOTO JIa3epa.

3agaun

3. Pe3oHaTop onTHyeckoro KBaHTOBOTO reHepaTopa 00pa3oBaH 3epkajiaMu ¢ K03 duimeHTaMu ot-
paxxenus R1=R2=0,5, pacnionoxeHHpiMH Ha paccTosiHuM L n1pyr ot apyra. AKTUBHas cpeia 3aHUMaeT BCE
MIPOCTPAHCTBO MEXIY 3epKanamu. Kak Hy)XKHO U3MEHUTh KO3(D(PUIIMEHT KBAHTOBOTO YCUJICHUS! aKTUBHOMN
Cpelibl JUIs BBIIIOJHEHMSI YCIIOBUSL CaMOBO30YX/IE€HHs Te€HEpaTopa, €CJIM B PE30HATOP BHOCHUTCS MOIJIOTH-
Tenb, nornomaronuii 50% naaaromiero Ha Hero usnydeHus? (B pacuére He yuuThiBaTh TU(paKINOHHBIE
NIOTEPH Ha 3epKajax U MOTEPU U3ITyUyEHUs B MaTepralle akTUBHOM Cpenbl U 3epKall.

CunTtarp, 4TO MPHU BBEICHUH MOTJIOTUTENS JUIMHA MyTH CBETa B aKTUBHOM cpesie COKpallaercs Ha
10% OTHOCHTENBHO PACCTOSHUS MEX]y 3epKalaMu, TOJIIMHON TOTTIOTUTEINS TPeHeOpeyb. )

4. Heo6x0aMMo CIIpOEKTUPOBATh MOIYJATOP (ha3bl IMHEWHO MOISIPU30BAHHOM CBETOBOM BOJHHI (1
= 0,63 MkMm). Haiinute pasmepsl 37€KTpoJOB MOAyJsITOpa Juis obecreyeHus: ¢azoBoro cisura B 180°,
ecnu ero pabouee HanpsDKEHUE HE JODKHO mpeBbiath Bennuuny U=2 kB u umeercs kpuctamn LiNbO3,
U3 KOTOPOTO MOKET OBITh U3TOTOBJIEH MOIYIISATOP. JlMaMeTp MOAYIUPYEMOT0 CBETOBOTO IyYKa - 1 MM.

14.1.4. Tembl 1a00paTOpHBIX padoT
HccnenoBanrue OCHOBHBIX TapaMETPOB ra30BOIo ja3epa
HccnenoBanue 3ppekTHBHOCTH BBOJA CBETA B IJIAHAPHBII ONTUYECKUI BOJIHOBOJ

14.2. TpeﬁoBaHnﬂ K OICHOYHBIM MaTepuajJamMm AJd JUll ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTAMU
310PpOBbS U UHBAJIUA0B
I[J'IH JiI ¢ OrpaHU4YCHHBIMH BO3MOKHOCTAMU 3J0POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIbHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6mma 14 — I[OHOJ'IHI/ITeJ'II)HI)Ie MaTtepuajibl OLUCHUBAHUA AJId JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
340POBbLS U UHBAJINIOB

Kareropuu Bunpl TOIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJIS U OLIEHKH
oOyJarommxcs MaTepHaJioB pe3yJIbTaTOB O0y4YCHUS

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOMIPOCHI K 3a4E€TY,
KOHTPOJbHBIE Pa0OTHI

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHme 10 BONpocaM K 3a4eTy, | [IpenMyliecTBeHHO yCTHas IpoBepKa

3peHus ONpOC IO TEPMHUHAM (MHIUBUYaJIbHO)
C HapyuieHusMu Pemienne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMyllecTBEHHO 1MCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSATENIbHbIE Pa0OTHI, BOIPOCHI K METO/laMH
anmapara 3a4eTy
C orpanunueHusiMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmymiecTBEHHO IPOBEPKA
o0IIeMeIMIINTHCKIM paloThl, BONIPOCHI K 3a4ETy, METO/IaMH UCXOJS U3 COCTOSIHUSA
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI | 00YYaloIIerocss HA MOMEHT IPOBEPKU

14.3. MeTtoauueckune peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAJIaM JIsl JTUI ¢ OTPAHHYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns mui ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbSI M MHBAIMIOB TPEIyCMAaTPUBACTCS J0-
cTymnHas (hopMma Mpea0CTaBICHUS 3aJaHUH OIIEHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUs BCIYX;

- NPEOCTABJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OTrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. 11 Takux 00ydaromuxcs mpeycMaTpuBaeTcst JOCTYII -
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Has popMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- NMMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIIYT aCCHCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Iporneypa orleHUBaHUS PE3yJIbTATOB OOYUSHHSI JIMII C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3JI0pO-
Bbsl M1 MHBAIMJIOB IO JMCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmanun B Gopmax, aaarnTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCTIPUATHS HHPOPMAIINH:

JJ1s1 JIMI ¢ HAPYIIEHUSIMM 3PeHUsI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMYCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM CJIyXa:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

JJ1s1 JIMI ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTEJLHOI0 anmapara:

— B (hOpMeE IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

HpI/I HeO6XO)II/IMOCTI/I JJI 1AL € OTpaHUYCHHBIMU BO3MOXHOCTAMMU 30J0POBbSA U UHBAJIM0B IIPOLC-
Jlypa OIICHUBAHUsI Pe3yJIbTaTOB 00yUCHHUS MOXKET MPOBOJIUTHCS B HECKOIBKO ATAIOB.
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