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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

|Osy RS HT NOANTMCAR SARETEOHHEDE N0k
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Brageasey: Tpoaw MNasen CHmmonn

Leactearenes: ¢ 1901, 2016 no 18082010

PABOYA ITPOTPAMMA JTUCHUATUIMHBI
Bo0/10KOHHO-ONITHYECKHE CHCTEMbI TEXHOJIOIHYECKOI0 Ha3HAYEHHA

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

YuebOnsrit man Habopa 2014 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI 1eITeNbHOCTH 6 cemectp 7 cemecTp Bcero Enunuiet
1 |Jlexuun 8 0 8 4acoB
2 |IlpakTHueckue 3aHATUSA 2 2 4 4acoB
3 | JlaGopaTopHbie pabOTHI 0 4 4 4acoB
4 | Bcero ayaqMTOpHBIX 3aHITUI 10 6 16 4acoB
5 | CamocTtosiTensHas pabora 62 26 88 4acoB
6 | Bcero (6e3 ax3ameHa) 72 32 104 4acoB
7 |IloaroroBka W caada 3adeTa 0 4 4 JacoB
8 | OOmmas TpyI0eMKOCTb 72 36 108 9acoB
3.0 3.E.

KontpomnbsHabie paboThl: 7 cemectp - 1
3auet: 7 cemecTp

Tomck 2018
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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:

JlouieHT Kadeapsl CBepXBbICOKOYA-
CTOTHOW M KBaHTOBOM pPaJUOTEXHUKHU
(CBYuKP) A. IO. ITonikoB

3aBenyrouuii kadeapoi CBEpXBBICO-
KOYaCTOTHOM M KBaHTOBOM paJiOTEX-
nuku (CBUuKP) C. H. [llapanroBuu
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
U3y4YCHHE CTYICHTAMU OCHOBHBIX MPUHIIAIIOB TIOCTPOCHHS BOJIOKOHHO - ONTHYECKUX YCTPOMCTB U
cucreM cOopa, nepenaur 1 00pabOTKU U3MEPUTEIHHON HH(OpMAINH;
u3ydeHne (PU3MYEeCKUX OCHOB M3MEPEHHUsS BO3MYIICHHUH PAa3IMYHON MPHUPOJBI C MOMOIIBIO BOJIO-
KOHHO - ONTHYECKUX JAaTYUKOB; BOIIPOCOB pacyeTa XapaKTepUCTUK TaKUX JATUYMKOB U IyTEeH YITydIIeHUS
ITHX XapaKTEPUCTHK.

1.2. 3agaum IMCHUNINHDI
—  U3y4YeHHue sABJICHHUH 1 3()(PEKTOB B 00JACTH BOJIOKOHHOM ONTHKH, a TAK)KE B 00JACTH MPOCKTH -
POBaHHUS, TEXHOJIOTUU U IKCILTyaTaI[il BOJIOKOHHO-ONITHYECKUX JIEMEHTOB, YCTPOUCTB M CHCTEM.

2. MecTto mucuuniuHbl B ctpykrype OIIOII

JuctuminHa «BoJOKOHHO-ONTHYECKHUE CUCTEMBI TeXHOJIOTHUeckoro HasHaueHus» (b1.B.JIB.8.2)
OTHOCUTCS K 010Ky | (BapuaTuBHas 4acTh).

[TpenmiecTBYIOUMMHI IUCHUIUIMHAMU, (HOPMUPYIOUTUMH HayallbHbIE 3HAHUS, SBIAIOTCS: Bomo-
KOHHO-OINTHYECKUE CUCTEMBI TEXHOJIOTMYECKOro Ha3HaueHus, OnTuyeckue Hampasisgomue cpensl, du-
3MKa, DJIEKTPOMAarHUTHBIE MOJISI U BOJHBI.

ITocnenyromyMy JUCHUIITIMHAMU SIBIIIIOTCS: BOJOKOHHO-ONTHYECKHE CHCTEMBI TEXHOJIOTUYECKO-
ro Ha3Ha4YeHUs:, MHOTOBOJIHOBBIE ONTHYECKHE CUCTEMBI CBsI3U, OnTuueckue nudpoBbie TeIeKOMMYHHKA-
LINOHHBIE CUCTEMBI.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHUIIMHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HAMpaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH!

— IIK-9 ymeHueM mpoBOAUTH PacUeThI MO MPOEKTY CETEl, COOPYKEHUI U CPelCTB UH(HOKOMMY -
HUKallMi B COOTBETCTBUU C TEXHUUYECKHUM 33JaHUEM C MCIIOJIb30BAHUEM KaK CTaHAAPTHBIX METOAOB, IIPH-
€MOB U CPEJICTB aBTOMAaTHU3aIMK MPOECKTUPOBAHUS, TaK U CAMOCTOSATEIBHO CO3/1aBAEMbIX OPUTMHAIIBHBIX
porpamm;

— [IIK-14 ymeHueM OCYIIECTBIATh IMEPBUYHBIN KOHTPOJIb COOTBETCTBHS pPa3padaThIBa€MbIX
MIPOEKTOB U TEXHUYECKOW JOKYMEHTAllUM HAlMOHAJIBHBIM U MEXAYHApPOJHBIM CTaHAApTaM U TEXHUYE-
CKUM perjiaMeHTaM;

— IIK-17 cnocoGHOCTBIO MPUMEHATH COBPEMEHHBIE TEOPETUYECKUE U IKCIIEPUMEHTAIbHbIE Me-
TOJIbI MCCIIEJOBAHUS C LIENIBIO CO3/IaHMsI HOBBIX MEPCIEKTHUBHBIX CPEACTB AIIEKTPOCBI3U U HH(POPMATHKHY;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00y4aOLIUICs TOJKEH:

— 3HATh OCHOBHBIE 3aKOHBI M COOTHOIIEHHUS BOJHOBOM ONTHUKH W ONTHKH HANpAaBISIOLINX -
ANMEKTPUUECKUX CTPYKTYP; OCHOBHI (DM3UKH B3aUMOJCHCTBHUS CBETA CO CPEIOM M OCHOBBI HEIMHEWHOMN OTI-
TUKH B TIPHJIOKEHUH K ONTHYECKUM HAMPABISIONUM CTPYKTypaM; YCTPONUCTBO, MPUHITUIIBI paObOTHI U Xa-
PaKTEpUCTUKHA BOJIOKOHHO-ONTHUYECKHUX JAaTYUKOB M U3MEPHUTEIBHBIX CHCTEM Pa3INYHbIX (PU3MUECKHX
BO3/ICHCTBHIA; YCTPOUCTBO, IPUHIHUIIBI pAaOOTHI 1 XapaKTEPUCTHKH COBPEMEHHBIX BOJIOKOHHO-ONTHYECKUX
J1a3epOoB;

— yMmeThb OOBSICHATH ¢pusndeckue APQPEKThI, JeKale B OCHOBE PaOOTHI BOJOKOHHO-ONTHYE-
CKUX KOMITOHEHTOB U MPUOOPOB; MPUMEHATh Ha MPAKTUKE U3BECTHBIE METO/IbI MCCIICOBAHUS BOIOKOHHO-
ONTHUYECKUX AIEMEHTOB, YCTPOWCTB U CUCTEM; BBIIOJIHATH PAaCUEThl, CBSI3aHHBIE C ONPEACICHUEM Tapa-
METPOB U XapaKTEPUCTUK BOJIOKOHHO-ONTHYECKHX KOMIIOHEHTOB, YCTPONCTB M CHUCTEM; IPOBOIUTH
KOMIIBIOTEPHOE MOJEIMPOBAHUE U IPOCKTUPOBAHUE BOJIOKOHHO-ONTHYECKUX KOMIIOHEHTOB, YCTPOWCTB U
CUCTEM, a TaKXKE€ UMETh IIPEJICTABICHUE O METOJIaX UX KOMIBIOTEPHON ONTUMM3ALMH; M0JIb30BATHCS CIIpa-
BOYHBIMH JIaHHBIMH 110 BOJIOKOHHO-ONTHYECKUM KOMIIOHEHTaM M Mpudopam Impu MpOeKTUPOBAHUHN UHGO-
KOMMYHUKAI[HOHHBIX CHCTEM U CETEeH CBS3HM, COMOCTABISASl OCOOCHHOCTH XapaKTEPUCTUK TaKUX KOMIIO-
HEHTOB ¥ IPHOOPOB.

—  BJIa/IeTh HAaBBIKAMU YTECHUS U U300PAKEHUS CXEM BOJIOKOHHO-ONTHUECKUX CUCTEM U CeTel Ha
OCHOBE COBPEMEHHOU 3JIeMEHTHOU 0a3bl BOJOKOHHOW OINTHKU; HaBBIKAMH pacueTa, MPOEKTUPOBAHUSA U
KOMITBIOTEPHOT'O MOJIEIIMPOBAHUS BOJIOKOHHO-ONTHYECKUX IEMEHTOB M YCTPOMCTB; HaBbIKAMM IpaKTUiE-
CKOM paboThI C BOJIOKOHHO-ONTHYECKUMHU 3JIEMEHTAMH, a Tak)Ke ¢ J1a00paTOPHBIMU MaKeTaMU Pa3IUYHBIX
BOJIOKOHHO-ONTUYECKUX MPUOOPOB U ¢ KOHTPOJILHO-U3MEPUTENHHON anmaparypoi.
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4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI1 padoThI
OO0mast TpyI0EMKOCTb JUCHHUILUINHBI cocTaBisieT 3.0 3aUeTHBIX €IMHUILIBI U IIPECcTaBIeHa B Ta0Iu -

e 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCIUILUIMHBI
Bupl yueOHO A€ TEIIBHOCTH Bcero yacos CemecTpsl
6 cemecTp 7 cemecTp
AyrmuTopHsble 3aHATHS (BCETO) 16 10 6
Jlexmn 0
[IpakTueckue 3aHATHS 2
JlaGopaTtopHbIe pabOThI 4
CamocrosiTenpHas paboTa (Bcero) 88 62 26
OdopmieHre oT4eTOB 110 Ja00paTOPHBIM 10 0 10
pabotam
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 24 22 2
CamocTosTenbHOE H3ydyeHue TeM (BOIIPOCOB) 36 30
TEOPETHUYECKON 4acTHU Kypca
[ToaroroBka Kk MpakKTUYECKUM 3aHATHUSM, 18 10 8
CeMHHapam
Bcero (0e3 3x3aMeHa) 104 72 32
IToaroroBka u caada 3adera 4 0 4
OO6miast Tpy1I0€MKOCTb, 4 108 72 36
3auvetHble EnuHUIIBI 3.0
5. Conepxanne TUCUMIIIIHMHBI
5.1. Pazngennl AMCHUIIMHBI 1 BUABI 3aHATHIA
Paznensl mUCHUIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI
N (&)
B o & 2 g g E
: ° 0 Qo Q = g
? 3 s s oS 2 0
HasBanus pa3nenoB TuCHUTLITUHB i ) Q. e o 2 &5
= 5 © = 5o S =
S, s < o o & =
= = o m 8 s ¢
6 cemecTp
1 Beenenue. Knaccudukauus Bosno- 1 0 0 10 11 IIK-14, IIK-17
KOHHO-ONTHYECKHUX MTPUOOPOB U CUCTEM
2 OnTrdeckue KOMITOHEHTRI BOJIOKOHHO- 2 2 0 22 26 |IIK-14, IIK-
ONTHYECKUX JATUYNKOB 17, IIK-9
3 BOJIOKOHHO-ONTUYECKHUE JATYUKHU C BO- 2 0 0 10 12 |IIK-14, TIK-
JIOKHOM — JIMHUEW Tepenaun 17, TIK-9
4 BoJIOKOHHO-ONITHYECKHE JaTYNKH C BO- 2 0 0 10 12 I1K-17, IIK-9
JIOKHOM — 9YYBCTBUTEIHHBIM JIEMEHTOM
5 BOJIOKOHHO-ONTUYECKNE TUPOCKOIIBI 1 0 0 10 11 |IIK-14, TIK-
17, ITIK-9
Hroro 3a cemectp 8 2 0 62 72
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7 cemecTp

6 B0JIOKOHHO-ONTHYECKUE U3MEPUTEIT- 0 2 4 26 32 |IIK-14, IIK-
HBIE CHCTEMBI 17, IIK-9
Hroro 3a cemectp 0 2 4 26 32
Hroro 88 104
5.2. Conep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIASIM)
ConeprkaHne pa3IeoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmmie 5.2.
Tabmuua 5.2 — CopeprkaHue pa3enaoB TUCIUILINH (TI0 JEKITHSIM)
3 =
s 8
HasBanus paznenos CopneprkaHue pa3ieiaoB TUCIUILIMHEI (1O JEKIIUSIM) z - § %
=} 5 E
=S 22
al >
= e ®
6 cemecTp
1 Brenenue. Ienp u conepkanue Kypca, ero CBsA3b C IpyruMH JUC- 1 [K-17
Knaccudukanus LUUIJIMHAMU, OCHOBHAS U JOTIOJHUTENIbHAS JINTEpaTy-
BOJIOKOHHO-ONITHYECKUX | pa. Kimaccudukarus BOJTOKOHHO-ONTHYECKUX CUCTEM.
npuOOpPOB U CUCTEM Krnaccudukaius BOTOKOHHO-ONTUYECKUX TaTIUKOB
10 GYyHKIIMOHATHLHOMY HAa3HAYEHUIO BOJIOKOHHO-OTITH-
YECKOro TpakTa U METOAAM MOIYJISIUU ONTHYECKOTO
W3ITY4YCHHUS.
Hroro
2 OnTruyeckue Bonoxonnsie cBetoBosl (BC): BC ¢ nBoifHBIM Tyde- [K-17,
KOMITOHEHTHI BOJIOKOHHO- |IIpesioMiIeHneM; HekBapiieBbie BC, ocobennocTr u- I1K-9
ONTHYECKUX TATIYNKOB 3UYECKHX CBOMCTB U Xapakrtepuctuk BC s Boso-
KOHHO-ONTUYECKHUX JAaTUUKOB.JleNUTENn CBETOBBIX
IIy4YKOB, CYyMMAaTOpPbl, HAIIPABJICHHBIE OTBETBUTEIH,
MOJIIPU3ATOPHI, ONTUYECKUE BEHTHITH, (pa30BbIC TUIA-
CTUHKH. VIHTerpanbHO-ONTHYECKHE HHTEPPEPOMET-
PBI, MOTYJISATOPE HHTEHCUBHOCTH CBETa U (ha30BbIC
MOAYJIATOPBI, JJIEMEHTHI ISl CJIBUTA YACTOTHI CBETA.
Hroro
3 Boi1okoHHO- JlaT4mky amMIIMTyIHOTO TUIIA U1l U3MEPEHUS TEMIIE- T1IK-17,
ONTHYECKHE JATUUKHU C | paTypbl, MEXaHUYECKUX BEJIMYUH, KOHIICHTPALIUU XU- [TK-9
BOJIOKHOM — JINHUEH MHUYECKHUX BEIIECTB. J[aTYMKu Monsipru3aliiOHHOTO
nepeaaun THUTIA JIJIS1 U3MEPEHUsI MArHUTHOTO TOJIs, HAMPSKEHHO-
CTH 3JIEKTPUYECKOT'0 MOJIsl, JABJICHUS U YCKOPEHHS.
JlaTuuKM Ha OCHOBE CIIBUTa YacTOTHI CBETA JJIsI U3MeE-
pEeHUs CKOPOCTU TBEPABIX TEJ, CKOPOCTHU CHIITyUUX
WJTU KUJIKUX BemecTB. CXeMbl MOCTPOCHUS, OCHOB-
HBIE XapaKTePUCTUKH, PYHKIIMU TpeodpazoBaHusl, 00-
JIACTU IPUMEHEHUS JATYUKOB C BOJIOKHOM - JINHUEH
nepeaayu.
Hroro
4 BonoKOHHO- JIaT4MKH C UCTOJIB30BAHUEM MOAYIISALMY MOTEPD IS IK-17,
ONTUYECKUE TATUUKH C HU3MEPEHUSI MUKPOIIEpEMEIICHU M, JTaTYMKA HA OCHOBE T1K-9
BOJIOKHOM — 3¢ PEeKTOB JIFOMUHECIICHIIMU. BOIOKOHHO-ONTHYECKHE
YyBCTBUTEIbHBIM OpAITOBCKME PEUIeTKH U JaTYMKU Ha UX ocHoBe. Jlat-
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3JICMCHTOM

YUKW Ha OCHOBE MHTepdepeHnuu cera. Marepdepo-
MeTpuueckue cxembl Maxa - Llennepa, MaiikenbcoHa,
®abpu — I[Tepo. Cxembl MOCTPOEHUS, OCHOBHBIE Xa-
pakTepuCTUKH, (DYHKITHMH MPEOOPa30BaHUS U 00IaCTH
MIPUMEHEHHUS.

HUroro

5 BosokoHHO-
OIITHYCCKHUEC FI/IPOCKOHBI

D¢ ekt Canbsika, OCHOBHBIE CXEMBI JIa3€PHBIX U BO-
JIOKOHHO — ONTHYECKUX THPOCKOIIOB, OCHOBHBIE Xa-
PaAKTEPUCTUKU U METOJIbI X YITy4IICHHUS, METObI 110-
BBIIICHHS YYBCTBUTEILHOCTH M CHIDKEHHSI ITYMOB.
[Tpumeps! pean3anui BOJIOKOHHO-ONTHYECKUX THPO-
CKOTIOB, OCHOBHBIE OCOOCHHOCTH U XapaKTEPUCTHUKU
peasbHBIX TPHOOPOB.

HUroro

IK-17,
[1K-9

Hroro 3a cemectp

8

Htoro

8

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIMIVIMHAPHBbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy UMH)

H 00ecreunBaeMbIMU (HOCJIe}:[yIOIl[I/IMI/I) AUCHUIIVIMHAMHUA

Pazmensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMMU (TTPEABIAYIIMMA) H
obecreunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabmie 5.3.
Tabmua 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

No pa3nenoB qaHHON TUCIMIUIMHBL, I KOTOPBIX HEOOXO0IUMO
HanMeHoBaHMe TUCIMILINH M3y4eHHe 00eCIIeUNBAIOIINX U 00ECIIEYMBAEMBIX TUCITUTIINH
1 2 3 4 5 6
[IpeamecTByromue TUCITUTITUHBI
1 BOJIOKOHHO-ONTUYECKUE CUCTEMBI
+ + + + + +
TEXHOJIOTHYECKOI0 Ha3HAYEHUS
2 OnTryeckre HaupaBJISIOLUIUE CPEIbI + +
3 dusnka +
4 DIEeKTpOMAarHUTHBIE MOJISI ¥ BOJTHBI + +
[Tocnenyrouye TUCHUIIITUHBI
1 BOJIOKOHHO-ONITUYECKUE CUCTEMBI
+ + + + + +
TEXHOJIOTHUECKOr0 Ha3HAYECHUS
2 MHOTOBOJIHOBBIE OIITUYECKHUE CUCTE-
+ + + + +
MBI CBS3H
3 Onrtudeckue MUQPPOBLIE TETECKOMMY- n N N N
HUKAIIMOHHEIE CUCTEMBI

5.4. CooTBeTcTBHE KOMIIETeHIN I, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMIIMHBI, M1 BU/10B 3aHATHI
CootBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX NMpPHU H3YyYEHUH AMCLUMIUIMHBI, U BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MIPU U3YYEHUHU JUCIUIUINHBL, U BUIOB 3aHS -

TUN

Bunwl 3ansatuit

DOpMBI KOHTPOJIA
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=
= = © ©
: ; & &
2 N
: = . g :
3 = ©
=
[1K-9 + + + + KonTposnbHas pabota, OT-
9eT 110 JJaOopaTopHOit pabo-
Te, 3auet, TecT
[IK-14 + + + Kontpomasnas padora, OT-
4eT 10 JJabopaTopHOit pabo-
Te, 3auet, Tect
IK-17 + + + + KonTponbhas pabota, OT-
4eT 1o JabopaTopHOM pado-
Te, 3auet, TecT
6. IuTepakTUBHBIE MeTOABI U (POPMBI OPraHU3ALMUYN 00yUEHUS
He mpenycmotpeno PVYII

7. JlabopaTtopHble paGoThl

HanmenoBanue 1abopaTopHBIX padoOT MpuBeAeHO B Tadmmue 7.1.
Tabmuma 7.1 — HaumeHnoBaHue 1ab0paTOpHBIX paboT

3 z S
Q = g
Q o
= > O
HasBanwus pasznenon HaunmeHnoBanue 1abopaTopHbIX padboT zF &5
S ==
S8 S
2 o 2
~ S/
7 cemecTp

6 BoiokoHHO- Hccnenosanme BOJIOKOHHO-ONTUYECKOrO JaTUMKA MHU- 4 TIK-14,

ONTUYECKUE KpOIepeMENICHU Ha OCHOBE IMOJIMMEPHOIO ONTHYE- MK-17,

U3MEpPUTEIbHBIE CUCTEMBI | CKOTO BOJIOKHA TIK-9

Htoro
Hroro 3a cemectp
Hroro

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDI)

HaumeHnoBaHMe NpakTHUECKUX 3aHATUH (CEMUHApOB) NpuBeneHo B Tabnuue 8.1.
Tabmuua 8.1 — HaumeHoBaHME NPAaKTUYECKUX 3aHATUH (CEMHUHAPOB)

A L =
= 2 =
3 =
2 > 5
Ha3Banus paznenos HanmeHoBaHue MpaKkTHUECKUX 3aHATUHN (CEMUHAPOB) zF &5
o S E
X g =
2 o 2
= o
6 cemecTp
2 Onrnyeckue Meronuku pacdyera XapaKTepUCTUK JUCKPETHBIX OIl- 2 [1IK-14,
KOMITOHEHTBI BOJIOKOHHO- | THYECKMX DJIEMEHTOB BOJIOKOHHO-OIITUYECKUX [IK-17,
ONTUYECKUX IaTYUKOB YCTPONCTB: MOJISIPU3aTOPOB, (a30BbIX IUNIACTHHOK, OI- I1K-9
TUYECKUX U30JTOpoB. CeMuHap.
Hroro 2
Hroro 3a cemectp
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7 cemecTp

6 BoiokonHo-
OITHYECKUE
I/I3MepI/ITeHLHBIe CHUCTCMBI

Pacuer xapakTepuCTUK BOJOKOHHBIX U3MEPUTEIIBHBIX 2
CHCTEM KBa3UPACIPEIEICHHOIO U PACHIPEEICHHOIO

tumna. CemuHap.

[1K-14,
I1K-17,
IK-9

Hroro

Hroro 3a cemectp

Hroro

Bunel camocTosTenbHOM paboThI, TPYIOEMKOCTh U (POPMHpPYEMbIE KOMIIETEHIIUH IIPEICTABICHbI B

9. CamocrosiTesibHasi padora

Tabimize 9.1.
Ta6muia 9.1 — Bubpl caMoCTOSTEIbHON paboThl, TPYAOEMKOCTh M (HOpMHUpPYEMbIe KOMIIETECHIHH
3 @]
= z £
: i
Bunael camocrostensHON S > 0
HazBanus pa3znenos ZF &5 @DopMbl KOHTPOJIS
paboTEI L s 2
X g =
Y Qo 2
= S
6 cemecTp
1 Beenenue. CamocrosiTeTbHOE U3yUe- 6 TIK-14, Tect
Knaccudukarus HUE TeM (BOIIPOCOB) TEOpE- IK-17
BOJIOKOHHO-ONITMYECKUX | THUYECKOM YacTH Kypca
npu B U CUCTEM
pubOpOE 1 cuCTe [TpopaboTka JIEKITMOHHOTO 4
MaTepuana
Hroro 10
2 Onruyeckue IToaroroBka K npaxkTu4e- 10 |IIK-17, Tect
KOMITOHEHTHI BOJIOKOHHO- | CKUM 3aHSTUSIM, CEMHHA- ITK-9
ONTUYECKUX JTaTYUKOB pam
CamocrosTenbHOE U3yye- 6
HUE TeM (BOIPOCOB) TEOpE-
TUYECKOHN 4acTu Kypca
[TpopaboTka JIEKITMOHHOTO 6
MaTepuana
Hroro 22
3 BosnokonHo-ontudeckue | CaMoCTOSTENbHOE U3Yy4de- 6 |IIK-14, |Tect
JaTYUKU C BOJIOKHOM — HUE TeM (BOMPOCOB) Teope- [K-17,
JIMHUEN NIepe1adn THYECKOHM 4acTH Kypca IK-9
[TpopaboTka JIEKITMOHHOTO 4
MaTepuana
Hroro 10
4 BonokoHHO-onTH4eckne | CaMOCTOATENBHOE U3y4e- [IK-17, Tect
JATYUKU C BOJIOKHOM — HHUE TeM (BOMPOCOB) Teope- I1K-9
YYBCTBUTEIbHBIM TUYECKOM 4acTu Kypca
JIEMEHTOM
HIEMEHTO [IpopaboTka JIeKIIMOHHOTO 4
MaTepuana
Uroro 10
5 BonokonHo-ontuueckue | CaMOCTOSTENBHOE U3Y4de- [1K-14, Tect
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TUPOCKOIIBI HHE TeM (BOIPOCOB) TEOpe- IK-17,
TUYECKOHN 4acTH Kypca I1K-9
[TpopaboTka JIEKITMOHHOTO 4
Martepuaia
Hroro 10
Hroro 3a cemectp 62
7 cemecTp
6 BonokonHo-ontuueckue | [loaroroBka K npakTuye- 8 |1IK-17, 3auert, OTyeT mo nabopa-
U3MEPUTEIIbHBIE CUCTEMBI | CKMM 3aHSTUSIM, CEMUHA- [K-9, TOopHOM pabdote, Tect
pam [IK-14
CamocrosiTenpHOE U3y4e- 6

HUE TeM (BOIPOCOB) Teope-
TUYECKOM 4acTH Kypca

[IpopaboTka TeKIHOHHOTO 2

Marepuaia

OdopmieHre 0TYETOB T10 10

J1abopaToOpHBIM paboTam

Hroro 26
Hroro 3a cemectp 26

IloaroroBka u cigaya 3adyera 4 3auer
Hroro 92

10. KypcoBoii npoekTt / KypcoBasi padora
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucremMa JJisi OHEHKH yCIIeBAeMOCTH 00y4arouXxcst
PeiiTuHrOoBas cucrema He UCIIOIb3YETCA.

12. Y4yeOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITIHHbI

12.1. OcHoBHas JIMTEpaTypa
1. BOJOKOHHO-ONTHYECKHE YCTPOMCTBA TEXHOJIOTMYECKOTO Ha3HA4YeHWs: YueOHoe mocodue /
[Hangapos B. M. - 2013. 198 c¢. [OnexkrponHsiii pecypc] - Pexum  pocryna:
https://edu.tusur.ru/publications/3709 (mara oopamenus: 01.07.2018).

12.2. lonostHUTEILHAS JIATEPATYpa
1. Hrnaros, A.H. OnTosnekTpoHrka 1 HaHOGOTOHUKA [DJIEKTPOHHBINA pecypc] : ydeOHOe T0Cco-
oue / A .H. UrnatoB. — Dnektpon. nan. — Cankr-IletepOypr : Jlanb, 2017. — 596 c. [DneKTpoHHBIH pe -
cypc] - Pexxum noctyma: https://e.lanbook.com/book/95150 (mata o6pamenus: 01.07.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus

1. BOIOKOHHO-ONITUYECKUE YCTPOMCTBA U MPHOOPHI: YUeOHO-METOAMYECKOE MOco0He Mo MpakK-
THYECKUM 3aHIATHAM U caMocTositenbHOi padote / [lanmapor B. M. - 2018. 40 c. [DnexTpoHHBIN pecypc]
- Pexxum noctyna: https://edu.tusur.ru/publications/7347 (nata oopamenwns: 01.07.2018).

2. MHccnenoBaHue BOJIOKOHHO-ONTHYECKOTO JAaTYMKAa MUKPOIIEPEMEIICHUH Ha OCHOBE TOJHMeEp-
HOTO ONTUYECKOTO BOJIOKHA: MeTomuieckue ykazanus K JaboparopHoit padore / [llangapos B. M., Kap-
nymmH I1. A. - 2011. 7 ¢. [DnekrponHbIii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/118
(mata oopamenwus: 01.07.2018).

12.3.2. YueOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIML C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
HHBAJIN/10B
Y4eOHO-MeToIMUeCKUE MaTepHralibl Il CaMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
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U3 YMCIIa JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 370pOBbSI U MHBAJIHJIOB MPEIOCTABISIOTCA B (popMax,
aIalITUPOBAHHBIX K OTPAaHHYCHHUSIM UX 3JI0POBbS U BOCIIPHUATHUS HH(DOpMAIIHH.

JI1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPHUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

12.4. IIpo¢eccuonasibHble 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
1. PekomeHmyeTcs MCIOIB30BaTh MpodeccroHanbHble M HHOOPMAMOHHBIE 0a3bl JAHHBIX, CITH-
COK U ajjpeca KOTOPBIX IOCTYITHBI IO cchUIke: https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue JUCIUILJIMHBI U TpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecriedeHnIo
AUCHHUILJIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U POrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus! 3aHATUH JICKIIMOHHOTO TUTIA, TPYIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI U MIPOMEKYTOYHOW aTTECTAI[UU HCITONIb3YeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaJIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKON M CTaHAApTHOH ydueOHOI mebenbro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU 10 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEI.

13.1.2. MaTepuaJibHO-TEXHUYECKOe H IPOrPaMMHoOe ofecnedyeHne VI NPAKTHYeCKUX 3aHATHI

VYuyebHo-BhIucauTENbHAA Jabopatopust uM. E.C. KoBanenko «JlabopaTtopusi BOJTOKOHHO-ONTHYE-
CKUX JINHUH CBSI3U U U3MEPEHUID

yueOHasi ayJuTOpHs JUIsl TPOBEACHUS 3aHATUH JIEKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBE-
JICHUS 3aHATHI PAKTUYECKOT0O THUIA, yueOHast ayIuTOpUs AJIsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHas ayuTopus JJis IPOBEICHHsS 3aHATUI CEMMHAPCKOro TUIA, MOMEIIEHUE AJIs1 KypCOBOIO MPOEKTH -
poBaHUsl (BBIMOJIHEHNS KYPCOBBIX paloT), MOMEILEHUE /171l POBEIECHUS TPYIIOBBIX U MHIAUBUAYAIbHBIX
KOHCYJIbTaLlUi, TIOMEIIEHNE U1 IPOBEACHMSI TEKYIIEr0 KOHTPOJISA U POMEKYTOUHOM aTTeCTalluK

634034, Tomckast obnactsb, . Tomck, Bepmmnuna ynuia, 1. 47, 3336 ayn.

Onwucanue uMerouierocs 000pya0BaHuUs:

- KommnbrotepHsie paboune cranuuu (8 mr.);

- 'enepatop onTUYECKUX U IEKTPUUECKUX UMITYIbCOB KOMOMHUpOoBaHHBIN OI'5-87 (3 mT.);

- BarrmeTp normnomaemoit momuoctu ontudeckuit OM3-65 (4 mr.);

- BartmeTp nmornomaemoit momHocty ontudeckuidt OM3-66 (1 mrt.);

- 'enepatop umnynscos ['5-54 (1 mr.);

- Octmnorpad C1-75 (2 mr.);

- Ocummnorpag C1-73 (1 wr.);

- Usmeputens koo dunmenta ommbok 832 (1 mrt.);

- 'enepatop curnanos ontuyeckuit OI'4-162 (1 wrt.);

- 'eneparop BbicokoyacTtoTHbIi CITTT4-102 (1 1wT.);

- @ITY (1 wr.);

- Kommnekr ans cBapku ontuaeckoro Boiokna KCC-111 (1 mrT.);

- Kommnexr ans cBapku ontuueckoro BojgokHa KCC-121 (1 mrT.);

- bnox naukarun OMK3 (2 miT.);

- Uctrounuk noctosiHHoro Toka b5-21 (1 mmt.);

- MlcTouHMK TuTaHus MOCTOSTHHOTO ToKa b5-45 (1 mT.);

- Pednexrometp ontuueckux morpemHocteit OFT-12 (2 mt.);
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- JleMOHCTpalMoOHHOE 000pyI0BaHUE [T Ipe3eHTaui (mpoekTop | mr., skpan 1 mwrT.) ;

- JJabopatopusIii ctern "KoMIIOHEHTHI BOIOKOHHO-ONITHYECKON JIMHUH CBSI3H'";

- JlaboparopHsIii cTeH "BOIOKOHHO-ONTHYECKAS TUHUS CBSI3U";

- JJabopartopHbIii KoMITIeKC ""BOJIOKOHHO-ONTHYECKUE CUCTEMBI TIEPEIadr TaHHBIX C BPEMEHHBIM H
BOJIHOBBIM YINIOTHEHHEM KaHaJIOB'";

- JJabopatopusIii cTeH "BonoKOHHO-ONTHYECKast CBSI3b'";

- TUrmoBoi KOMIIEKT yueOHOro 000pyaoBanus "MOHTaX M SKCIUTyaTalus BOJIOKOHHO-ONTUYECKUX
CTPYKTYPUPOBAHHBIX KAOCIbHBIX CHCTEM";

- Kommutekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— Adobe Reader

— Google Chrome

— LibreOffice

— Microsoft Office 2007

13.1.3. MaTepuaJibHO-TeXHUYECKOE U IPOrPaMMHoOe odecnedyeHue 1Jisl JIadopaTOpHbIX padoT

Jlaboparopus I'TIO «OnTosneKTpoHuKa»

yueOHas ayuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHATUH J1a0OpaTOpHOrO TUMA, y4cOHAas ayauTOpHUs Ui TPOBEACHUS 3aHITHH CEMHHAPCKOTO
TUTA, MOMEIIEHUE JUIsl MPOBEACHUS TPYNIOBBIX M WHAMBUAYAJIbHBIX KOHCYJIbTAllMM, MOMEILIECHUE IS
CaMOCTOATENILHON PabOTHI

634034, Tomckas obnactb, . Tomck, Bepmuauna ynuia, 1. 47, 3296 ayn.

Onwucanue uMeroierocs 000pya0BaHuUs:

- KomnstotepHusie paboune ctanuuu (6 1mrT.);

- Anmaparypa LIBOJIT Tpancnopt-8x30 (2 kpeiita B croiike 197);

- Octmnorpad mudposoit Tektronix TSD 2012B (1 mt.);

- I'enepatop curnanos SFG-2110 (1 wr.);

- Bomst™meTp g posoit GDM-8145 (1 mt.);

- Ocuumnorpad GOS 620FG (1 mT.);

- Uctounnk nutanus GPS-4251 (1 mr.);

- CTeHp Ayist 3alucy Tolorpaguaeckix JTUPPaKIMOHHBIX PEMIETOK Ha (DOTOMOTUMEPHBIX MaTepra-
nax (1 mr.);

- Cron onrtnyeckuit Standa (omopsr (4 mT.), ctonemuuna (1 mr.));

- Araymmzatop nazepHbix mydykoB BS-FW-FX33 (1 mr.);

- JJazep LSD-DTL-317 (1 mt.);

- JJazep He-Ne JIT'H - 207 (2 mt.);

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecto npenogaBarens.

[TporpamMHOe obecrieueHue:

— Google Chrome

— Mozilla Firefox

— PTC Mathcad 15

13.1.4. MarepuajbHO-TEXHMYECKOE U IPOrPaMMHOe odecredeHue IS CAMOCTOATEIbHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAccChl),
PacIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jleanna mpocmexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:
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- yueOHasi MmeOerb;

- komnetoTepsl kinacca He Hike [IDBM INTEL Celeron D336 2.81T. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOUYEeHBI K ceTu «/HTepHeT» U 00eCreynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dhopManMOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHre TUCUMIIIMHBI JIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAJIHMIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEIACTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa MPEIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U PYTUX TEXHUUYECKUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENoIaBaHus 11 00yJaronIXcs
C MHBAJIMIHOCTBIO, MOPTATUBHON MHIYKIITMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylIeHUEM cllyxa, 000pylIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U y4eOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HAIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOILY BUACOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0Oy4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO almapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOMCTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/miepe-
naun yuyeOHOM MHPOpPMaH B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB M METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHS[ OCBOCHHA SaerﬂJIeHHI)IX 3a HHCHHHHHHOﬁ
KOMIIETCHITUI MCTIOJB3YIOTCS OIIEHOYHbBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3aganus
1. Kakast jyinHa BOJTHBI COOTBETCTBYET HH(MPAKPACHOMY M3ITYIEHUIO?
a) 0,3 MM
6) 0,6 MKkM
B) 0,5 MKM
r) 1 MKkm

2. KakoBa CKOpOCTh CBETa B BaKyyme?
a) 340 m/c

0) 3x10e8 m/c

B) 3x10e6 M/c

r) 3x10e9 m/c

3. Kakue 4acTuipl NEPEHOCAT ONTHYECKYIO SHEPTHIO?
a) (hoTOHBI

0) ¢poHOHBI

B) 2JIEKTPOHBI

T') YaCTHUIIBI ONTHYECKYIO SHEPTHIO HE TIEPEHOCST
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4. CBeToBBIE MYYKH C MOMEPEYHBIM pacHpeaeICeHHEM MHTEHCUBHOCTH, ONHMChIBacMble (PyHKIMEH
exp(-r2/h2), Ha3wIBaroTCHl. . .

a) rayCCOBBIMU ITyYKaMH

0) OecceneBBIMU ITyYKaMHU

B) My4YKaMu JipH

') pE30HATOPHBIMU MTyYKaMH

5. Kakum nomkeH ObITh OKa3aTelb PETOMIIEHUS CEPLIEBUHBI ONTUYECKOr0 BOJIHOBOAA Nl OTHO-
CUTEJILHO TMOKa3aTessl MPeIoMIIeHNs 000JI04KH n2?7

a)nl=1

0)n 1>n2

B)n 1<n2

r)nl=n2

6. KakoBa cKOpOCTbh pacpOCTpaHEHUsI FNEKTPOMArHUTHOM BOJIHBI B BOJHOBO/IE, UMEIOIIEM MOKA-
3aTelib NpesIoMJIeHUs n = 3:

a) 340 m/c

0) 3x10e8 m/c

B) 10e8 M/c

r) 10e5 m/c

7. YcnoBrueM NpOsIBICHUSI ONTUYECKOW HETMHEHHOCTH CPEJIbI SIBJISICTCH. ..

a) 3aBUCUMOCTD HHBHCKTpH‘{CCKOﬁ MNPOHUIACMOCTU MaTCpuajia OT UHTCHCUBHOCTHU CBCTA

0) 3aBUCUMOCTb AMAJICKTPUYECKON MPOHUIIAEMOCTH MaTepuaia OT JJIMHBI BOJHBI CBETA

B) 3aBUCUMOCTD I[PIBJIGKTpPI‘IGCKOfI MPOHUIIACMOCTHU MaTCpHUajia OT MOJIAPU3AINN U3TYUCHUA
T') 3aBUCUMOCTb JUAJIEKTPUUECKOM MPOHULIAEMOCTH MaTepraia OT (a3bl BOJIHBI U3ITYYCHHUS

8. CyIIecTBYIOT CIEIYIOIINE BHUIBI IOJISIPU3AIIUN CBETOBBIX BOJIH:
a) nuHeiHas1, chepudeckas, Kpyropas

0) IIoCKast, BBITyKJIas

B) JIMHEWHAS, SJUTUIITUIECKAs, KPyTroBast

T') TMHEHHAsI, TAHTCHCATTbHAS

9. DneMeHTOM, MPeoOPa3yIOIMUM COCTOSTHUE TIOJSIPU3AIIMHA CBETOBOW BOJIHBI, SIBJISIETC. . .
a) JInH3a

0) dazoBas mIacTUHKA

B) CBETOUIBTP

T) mpu3Ma

10. B ciydae ecnu ausnekTpuyeckas BOCOPUUMYUBOCTD CPEbl HE 3aBUCUT OT HANpPSKEHHOCTHU
CBETOBOTO TOJIAA, CPe/ia SBIAETCH. ..

a) HeIMHEWMHOU

0) OTHOPOTHOIA

B) JIMHCHHOM

I') aHU30TPOITHOM

11. Yron nageHus, npu KOTOPOM OTPaKEHHBIN JTyd ITOJIHOCTBIO NOJISPU30BAH, Ha3bIBACTCH ...
a) yriom ["aycca

0) yrinom Bprocrepa

B) yriiom Dapanes

r) yrom CHenmnyca

12. B cpenax, ¢ KakuM THIIOM HETMHEHHOCTH BO3MOKHA I'€HEPALINsl BTOPOU FapMOHUKU?
a) TOJBKO B IMHEHHBIX cpelax
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0) B cpeax ¢ KyOMUHOW HETMHEHHOCTbHIO
B) B Cpe/ax ¢ KBaIpaTHYHON HEJTMHEHHOCTHIO
I') HET IPaBUJILHOTO OTBETA

13. KeppoBckrMH cpeiaMu Ha3bIBatOT CPEBI. ..
a) JIMHEWHbBIC

0) ¢ KyOMYHOU HETMHEHHOCTHIO

B) C KBaJIpaTHYHON HEITMHEHHOCTHIO

I') HET MIPAaBUIILHOTO OTBETA

14. Cpena, cBOlCTBa KOTOPOIl B pa3IMYHbIX HANPABICHUSAX Pa3IMUYHBl, HAIPUMED, Cpena, KOTopas
JUIS pa3HBIX HaIpaBJIEHUI CBETOBOW BOJHBI UMEET pa3Hble 3HAYCHUS MOKa3aTessl PEIOMIICHUs, Ha3bIBa-
ercs. ..

a) U30TPOITHOM

0) aHM30TPOITHOMH

B) OJTHOPOJHOM

') HEOJHOPOIHOM

15. l'eomeTpuueckoe MECTO TOUEK, B KOTOPBIX (pa3a BOTHBI OJJMHAKOBA, HA3bIBACTCA. . .
a) BOJIHOBBIM ()pPOHTOM

0) aMITUTYIHBIM ()POHTOM

B) TOJIAPU3AIIMOHHBIM (DPOHTOM

I') IUIOCKUM (PPOHTOM

16. CBetoBast BojiHa ¢ Bektopamu E u H , HanpaBiieHHe KOTOPBIX MOKET OBITh OJHO3HAYHO OTIpE-
JIEJICHO B JII000H MOMEHT BPEMEHU B JIFOOO TOUKE MPOCTPAHCTBA, HA3bIBAETCA. . .

a) oIpeesIeHHON

0) dazoBoit

B) MOJISIPU30BaHHON

T') HHTETPAIbHOU

17. Dddext hoTopedpakium 3aKI0UaETCS B USMECHEHUH. . .
a) ONTUYECKOTO MOTJIOMICHUS

0) mokasaTesns MpeIoMIICHUS

B) ONITUYECKOI0 MPOIYCKaHUs

) K03 puIeHTa cBI3u MO/

18. DnexTpoonTuyueckuii 3P HEeKT 3aKTH0IaeTCs. . .

a) B USMCHCHHUH MOKAa3aTCJIsd NPCIIOMIICHUSA CPCIAbI IO ,[[efICTBHGM HU3MCHCHHA TCMIICPATYPhIL

0) B M3MEHEHUU IOKa3aTelss MPEIOMIICHHs CPebl MO JAEUCTBUEM MPHIOKEHHOTO (PU3NYECKOrO
BO3JICUCTBHUS

B) B U3MEHEHUH IOKa3aTels MPEIOMIICHUS CPelbl MOJA ACUCTBUEM MPUIIOKEHHOTO MOCTOSHHOTO
WM TIEPEMEHHOTO YJIEKTPHUYECKOTO OIS

') B U3MEHEHUH NIOKa3aTess MPeIoMIICHHsI CPEIbl MO JeHCTBIEM MarHUTHOTO OIS

19. IIposiBnenne GoropedpakTuBHOTO Ah(HEeKTa MPOUCXOANT, €CIIM B paCCMATPUBAEMOM Cpelie pas-
BUBAIOTCS CIIEAYIOIIHE AIEMEHTAPHBIE POLIECCHI. . .

a) ¢oToBO30YXKACHNE CBOOOIHBIX HOCUTEIICH AIEKTPHIECCKOTO 3apsiia

0) mpoCcTpaHCTBEHHOE NepepacipeieNieHe HOCUTENeH 3apsaa

B) MOIYJISIIINS TIOKA3aTelsl PETOMIICHHSI CPEJIbI

T') BCE OTBETHI BEPHBI

20. IIpocTpaHCTBEHHOE TEepepacIpeie]ICHIHEe HOCUTEINEH 3apsiia MOKET ObITh 00YCIOBIICHO. ..
a) TeroBoit muddy3uei
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0) npetihom HOCUTENEH 3apsaa
B) (hoToBONIBTaNUECKUM I (HEKTOM
T') BCE OTBETHI BEPHBI

14.1.2. Tembl KOHTPOJILHBIX PadoOT
. PacueT notepp cBeTa B BOJJOKOHHBIX CBETOBOJIAX.
. Pacuer ocHoBHBIX napameTpsl BO/I.

14.1.3. 3auér
1. CtpykTypHas cxema mpeoopa3oBaHus (pU3NUECKON BEJIUYHMHBI B BOJJOKOHHO — ONITHYECKHX JaT-
YUKax.

N —

. OcnoBHble mapameTpsl BOJI.
. MexaHu3Msl ITEPb CBETA B BOJIOKOHHBIX CBETOBO/IAX.
. HeBonokoHHBIE KOMITOHEHTHI BOJIOKOHHO — ONTHYECKUX YCTPOMUCTB: (pa3oBble TUIACTUHKU.
. OnTuueckue U30ISTOPBL: IPUMEP peaau3aluu.
. [Ipumep 31eKTPOONTHUECKOr0 MOYISITOPAa UHTEHCUBHOCTH CBETA.
. [IpuHImm paGoThl BOJIOKOHHO — ONTHYECKOTO Ja3epa, UCHOIB3YIoIero 3G¢GeKkT KOMOUHAIIH-
OHHOT'O paccesHusl.

8. CtpykTypHas cxema pacnupezeneHHoi BO U3MepuTeNbHON CHCTEMBI, IPUHIIMIT €€ Pa0OThI

9. IlpyHUMI TOCTPOEHHUS AATYUKA TEMIEPATyphl C U3MEPEHUEM TeIIoBOro u3nydenus B BOJ| ¢
BOJIOKHOM - JIMHMEW Iepeayn.

10. Cxema onTHYECKOT0 30Ha I M3MEPESHUSI CMEIICHUH 1 KOIeOaHu.

11. Ipuauun neiicteus u cxema BOJI monsipu3alinoHHO - BpaIaTeIbHOIO TUIIA.

12. CxeMa paTt4yrika MarHUTHOTO MOl Ha ocHOBe A dekra Dapajes (BOJOKHO - TUHUS MepeaadH).

13. Tumbl BOJIOKOHHO - ONITUYECKUX HHTEPHEPOMETPOB.

14. bazoBas cxema romouHHOTO HHTepPepomeTpa Maxa - [lenaepa.

15. BeipakeHue AJi1 MHTCHCHBHOCTHU CBETa Ha BbIXo/e HHTepdepomeTpa Maxa - Llennepa.

16. Kak BeiOuparot pabouyro Touky B nHTEphepomeTpe Maxa - llennepa?

17. Cxema u npuHimn padotsl uaTepdepomerpa @adpu - Ilepo. [Ipumep BO/] Ha ocHOBe uHTED-
dbepomerpa Dabdpu - [1epo.

18. Cytb sddexra Canbsika. Kimaccuueckast cxema BOJOKOHHO - ONTHYECKOTO TUPOCKOIA.

19. CxeMa BOJIOKOHHO - ONITHYECKOI0 THPOCKOMA € KOJIBIEBBIM PE30HATOPOM [MACCUBHOTO THUIIA.

20. BoOKOHHO-ONITHYECKHE OPITTOBCKUE PEIICTKH U JITUHHO-TIEPHOAHBIC BOJIOKOHHBIE PEIIETKU
— 4TO 3TO TAKOE U B YEM HX Pa3Inyus?

21. CooTHOILIEHHE MEXAY MEPUOIAOM BOJIOKOHHO-ONTHUYECKONM OPITTOBCKOM PEIIEeTKH U JJTUHON
BOJIHBI CBETA, HA KOTOPOH pelIeTKa SIBISIETCS OpIrrOBCKOM.

22. Ipunrun paboThl YyBCTBUTEIHHOTO JIEMEHTA JaT4MKa YOpyTux aedopMaiuii Ha OCHOBE BO-
JIOKOHHO-ONITUYECKOU OPITTOBCKON PELIETKH.

23. Metonsl popmuposanusi BOBP. [Ipumep cxemsr popmuposanust BOEP.

24. IIpumep cxembl 00pabOTKH cUTHaNA JaTtyrka Ha ocHoBe BOBP.

25. CxeMa BOJIOKOHHO-ONTHYECKOTO Ja3epa. OCHOBHbIE KOMIIOHEHTHI. [1yTH TOCTHKEHUS BBICOKOM
BBIXOJTHOW MOIIIHOCTH B TaKHX Jia3epax.

26. Cytb 3(dexTa KOMOMHAIIMOHHOTO paccessHus cBeTa. [IpuHImm paboThl BOJIOKOHHO — ONTHYE-
CKOTO J1a3epa, UCTOIb3YIomEero 3pPexkT KOMOMHAIMOHHOTO PacCesHUSI.

27. Knaccudukanusi BOJTOKOHHO-ONITHYECKUX H3MEPUTEIBHBIX CHCTEM.

28. Cxembl aexomupoBanus uHbopmanuu B BO cuctemax ¢ 4yBCTBHTEIBHBIMU JJIEMEHTAMHU B
Busie BOBP.

29. Pacnipeaenennsie BO naruuku.

30. BO TexHOJI0rM4eCKUE CUCTEMBI PACIIPEEIIEHHOTO TUIIA.

AN AW

3

14.1.4. Tembl 1a00paTOpHBIX padoT
HccnenoBanrue BOJIOKOHHO-ONTHYECKOrO JaT4YMKa MUKpPOIEPEMEIICHUH Ha OCHOBE MOJIMMEPHOTO
ONTUYECKOTO BOJIOKHA

14.2. TpeGoBaHusi K OLIEHOYHBIM MATEPHAJIAM [JIS JIUL C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS M HHBAJIH/0B
Jns i ¢ orpaHUYEHHBIMU BO3MOYKHOCTSIMH 3/10POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
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TEJbHBIE OLIEHOYHBIE MAaTEpHUAJIb], IEPEUEHBb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuma 14 — JlonomHUTEIbHBIE MaTepUalibl OIICHUBAHUS VIS JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU

340POBbA U HHBAJIMAOB

Kareropuu
oOydarommmxcs

Buanl 1OMOIHUTEILHBIX OLIEHOYHEIX
MaTepualoB

DopMBbI KOHTPOJISI U OLICHKU
pe3yabTaToOB 00yUEHUS

C napyueHusMu
ciryxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETy,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa

C napymeHusMu
3peHus

CobecenoBanue 10 BOIPOCAM K 3a4eTy,
OTIPOC TIO0 TEPMHUHAM

[TpenmMyIieCTBEHHO yCTHAsI IPOBEPKa
(MHIMBUAYATIBHO)

C napyueHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMHA
MCTOAaMM

C orpaHUyYeHUSIMH 110
OO0IIeMeTUITUTHCKIM
MOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOMIPOCHI K 3a4ETy,
KOHTPOJIbHBIC PA0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEPKA
METOJJAMHU HCXOAS U3 COCTOSTHUS
00ydaronierocst Ha MOMEHT TPOBEPKHU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/10B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHoi (opme;

- B Ie4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIONIEPEBOA.

Jluam ¢ OrpaHW4eHHBIMH BO3MOXHOCTSIMU 3JI0pOBbsl M MHBAIMJAM YBEIMUYUBAECTCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00y4aromuxcs mperycMaTpiuBaeTcsl TOCTYII -
Hast (popMa npeoCcTaBICHHs OTBETOB Ha 3a/1aHus, & UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA;

- IIPE/ICTaBICHNE OTBETOB YCTHO.

[Iponienypa oreHHBaHUS PE3YIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M MHBAIMJOB IO JUCLUIUIMHE MpelycMaTpUBaeT MpeaocTaBleHue nHpopManun B popmax, aJanTH -
POBaHHBIX K OTPAaHHMYCHHUSAM UX 370POBBS M BOCIIPUATHS HH(POPMALIUN:

JL1s1 i1 ¢ HAapyIIeHUsIMM 3PeHust:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAapyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JI1s1 1M1 ¢ HApyIIeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOILIE-
Jlypa OLICHUBAHMsI PE3yIbTaTOB 00yUEHUsI MOXKET IPOBOAUTHCS B HECKOIBKO ITAIOB.
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