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

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
IIpoexTHpOBaHHE KOMIIOHEHTOB onTHYecKUX cucteM cBsizu (I'TIO-4)

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: 4,5

Cemectp: 8,9

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI 1eITeNbHOCTH 8 cemecTp 9 cemectp Bcero Enunuiet
1 | Jlekuun 4 8 12 4acoB
2 |IlpakTHueckue 3aHATUSA 4 4 8 4acoB
3 | JlaGopaTopHbie pabOTHI 4 4 8 4acoB
4 | Bcero ayaqMTOpHBIX 3aHITUI 12 16 28 4acoB
5 | CamocTtosiTensHas pabora 60 119 179 4acoB
6 | Bcero (6e3 ax3ameHa) 72 135 207 4acoB
7 | IloaroroBka M caaya dK3aMeHa 0 9 9 JacoB
8 | OOmmas TpyI0eMKOCTb 72 144 216 9acoB
6.0 3.E.

KontponbsHbie paboThl: 9 cemectp - 2
Dx3aMeH: 9 cemecTp

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

HoisxkHOCTh: PekTop

Hata mognucanus: 23.08.2017
VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokos Ne 9 oT « 24 » 5 2018 1

JINCT COI'JTACOBAHUA

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

Pa3zpaboTunku:
noueHt kap. CBUuKP

3aB. kapeapoii kadp. CBUuKP

3aBeayromumii odecreunBaronieii kad.
CBYuKP

A. 1O. TlonkoB
C. H. llapanroBuy

C. H. Illapanrosuu

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan 3uB®

3aBenyromnuii BeITycKaroIen kag.
CBYuKP

OKCIEPTHI:

JlonieHT Kadenpbl CBEpXBbICOKOYA-
CTOTHOM M KBAaHTOBOM PaJMOTEXHUKHU
(CBYuKP)

3aBenyronmii kKageapoi CBEpXBBICO-
KOYaCTOTHOM M KBAHTOBOM paJinOTEX-
Huku (CBUuKP)
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H. B. Ocunos

C. H. lllapanroBuu

A. 1O. ITonkos

C. H. IllapanroBuu



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[enbto u3ydeHus: nucuuiuinHbl «IIpoekTHpoBaHHE KOMIIOHEHTOB ONTHYECKHUX CHUCTEM CBS3U
(I'TIO-4)» B paMKax IpyIIIOBOrO MPOEKTHOr0 0OyUYEHHUs SIBISETCS NMPAKTUYECKOE 3aKpEeIUIeHUe 3HaHUM U
HaBBIKOB IPOEKTHON, HAyYHO-UCCIIE0BATEIbCKOM 1 OpraHU3al[MOHHOM JEsITeIbHOCTH B paMKax npodec-
CHOHAJIBHBIX 33/1a4 Mo HanpasieHuto noarotoBku 11.03.02 "MHPOKOMMYHUKAIIMOHHBIE TEXHOJOTUU U
CUCTEMBI CBs3H"

1.2. 3amaum AMCHMIIIMHBI
—  3aKpeIUICHHE MPAKTHUYECKMX HABBIKOB aBTOMATH3MPOBAHHOIO IMPOCKTHPOBAHHUS OITOIJICK-
TPOHHBIX KOMITOHCHTOB;
—  3aKpeIUICHHE MPAKTHUYECKMX HABBIKOB aBTOMATH3MPOBAHHOIO IMPOCKTHPOBAHHUS OITOIJICK-
TPOHHBIX YCTPOUCTB JIJIsl ONTHYCCKUX UHPOPMAITMOHHBIX U TEIICKOMMYHHUKAIIMOHHBIX CUCTEM.

2. Mecro mucuuminabl B ctpykrype OITIOIT

HJuctumnuna  «IIpoekTpoBaHMe KOMIIOHEHTOB —ontudeckux cucreM cBasu  (I'TIO-4)»
(b1.B.JIB.4.2) otHOCHTCH K 670Ky 1 (BapraTHBHAS YacTh).

[TpenmecTBYIONMME JUCIUILTMHAMHE, (OPMHUPYIOIIMMH HAYalbHbIC 3HAHUS, SBIsIOTCS: [IpoekTu-
poBaHUE KOMIOHEHTOB onTrueckux cucteM cBs3u (I'T10-4), Madopmatuka, VccienoBanue 3J€MEHTOB U
ycTpoiictB ontuueckux cucteM cBszu (I'TIO-3), Marematuka, [IpoexktupoBanue, CTpOUTENBCTBO U IKC-
IUTyaTalys BOJIOKOHHO-ONTHYECKUX JTUHUM B3, Pu3nka, DJIEeKTpOMarHuTHBIC MOJISl U BOJHABI.

[TocnenyromuMu AUCHUIUIMHAME ABIISAIOTCS: [IpoekTHpoBaHNE KOMIIOHEHTOB ONTHYECKUX CUCTEM
cBs3u (I'TIO-4), Ontrueckue 1udpoBbie TEIEKOMMYHHKAITMOHHBIE CUCTEMBI, [IpemunioMHas npakTuka.

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUSI JUCHUIIMHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (POPMUPOBAHUE CIEAYIOIUX KOMIETEHIUI:

— TIK-9 ymeHuneMm npoBOAUTH pacyueThl MO MPOEKTY CETeH, COOPYKEHUH U CPeACTB HHPOKOMMY -
HUKaIlMi B COOTBETCTBUU C TEXHUUYECKHUM 33JaHUEM C MCIIOJIb30BAHUEM KaK CTAaHAAPTHBIX METOAOB, IIPH-
€MOB M CPEJICTB aBTOMATU3aLMK IIPOCKTUPOBAHMS, TaK U CAMOCTOSATENBHO CO3/1aBAEMbIX OPUIMHAIBHBIX
IIpOrpaMm;

— IIK-15 ymenuem pa3pabarbiBaTh 1 0GOPMIIATH PA3IMUHYIO IPOEKTHYIO U TEXHUUYECKYIO TOKY-
MEHTAIHIO;

B pesynbrate nzyueHust JUCUUIUIMHBL 00y4JaroIUiCs TODKEH:

— 3HATh COBPEMEHHbIE ABTOMAaTU3UPOBAHHBIE CHUCTEMbI IPOEKTHUPOBAHMSI, THUIIOBBIE ITAKEThI
IPUKIAJHBIX TPOrpaMM, MPUMEHSEMblE IPU MPOEKTUPOBAHUHU OINTOZJIEKTPOHHBIX KOMIIOHEHTOB U
YCTPOWCTB; COBPEMEHHYIO JIEMEHTHYIO 0a3y NpH MPOEKTUPOBAHUM OINTOIIEKTPOHHBIX KOMIIOHEHTOB U
YCTPOWCTB;

—  YMeThb NIPOBOJUTH 3CKU3HOE NPOEKTUPOBAHNE MEPCIIEKTUBHBIX ONTOIEKTPOHHBIX 3JIEMEHTOB
TeJ1e-KOMMYHUKAIIMOHHBIX CHCTEM; CAMOCTOSITEIbHO pa3OMpaThCs B METOAMKAX aBTOMAaTH3UPOBAHHOTO
IIPOEKTUPOBAHUS ONTOAIEKTPOHHBIX KOMIIOHEHTOB M YCTPOMCTB M NPUMEHATh UX JJIS PELICHUS I1OCTaB-
JICHHOM 3aj1a4u;

—  BJAJeTh CPEICTBAMHM aBTOMAaTU3MPOBAHHOIO NMPOEKTUPOBAHMSI ONTOMIEKTPOHHBIX KOMIIOHEH-
TOB U YCTPOMCTB;, TUIIOBBIMHU ITAKETaMU NPUKJIAJHBIX MPOTpamMM, IPUMEHSAEMBIE IIPU NPOEKTUPOBAHUU
ONTORJIEKTPOHHBIX KOMIIOHEHTOB U YCTPOMNCTB.

4. O0beM IMCUMILIHHBI M BUbI Y4eOHOH padoThI
OO0m1ast TpyI0EMKOCTh AUCIUIUTHHBI cOCTaBIsIeT 6.0 3aUeTHBIX €MHUIIBI U TIPEJCTaBICHA B TA0JIN -
ne 4.1.
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Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Bunbl yueOHO fesITeIbHOCTH Bcero uacos CemecTpsl
8 cemectp 9 cemecTtp
AynuTopHbI€ 3aHATHUSA (BCETO) 28 12 16
Jlexknuu 12 8
[IpakTuyeckue 3aHATUS 8 4
JlaboparopHbie pabOTHI 8 4
CamocTtosiTenbHas paboTa (Bcero) 179 60 119
OdopmiieHre 0T4ETOB 110 JIA0OPATOPHBIM 35 10 25
pabotam
[TpopaboTka JIEKITMOHHOTO MaTepHuaia 94 40 54
[ToaroroBka Kk MpakTUUYECKUM 3aHSATHUSM, 50 10 40
CeMHHapaMm
Bcero (0e3 ax3amena) 207 72 135
IToaroroBka u caya sK3aMeHa 9 0 9
OO01mas Tpy10eMKOCTb, 4 216 72 144
3aueTHnie EquHuIie 6.0
5. Conep:xaHue TUCHHUILIMHBI
5.1. Pa3aenbl AMCHUILIMHLI X BU/bI 3aHATHIH
Pazniensl IUCUUIUTMHEI M BUABI 3aHATUH PUBEICHBI B Ta0muiie S.1.
Tabaumna 5.1 — Pa3nesnsl IUCHUIUIMHEI M BUALI 3aHATHI
T o o oS =
o o o Q 5 E E{
= o o o 2= o g
r S s s S 2 0
Ha3Banus pa3nenoB JTUCIUTIITHHBI i ) o o o © S5
= 5 G s 5 O s E
o, < [a+] o M o =
= = O A8 S 2
8 cemecTtp
1 Onpenenenue neneu u 3aaay 3rana 1 0 0 10 11 IIK-15, TIK-9
MPOEKTa
2 AxTyanusanusi TEXHUUECKOro 3a/laHus 1 0 0 10 11 |TIK-15, [IK-9
JTana npoexTa
3 IlocTaHOBKa MHAUBUIYAJIbHBIX 3a71a4 B 1 0 0 10 11 |IIK-15, TIK-9
paMKax BBITIOJTHEHHUS dTara MpoeKTa
4 BpINoaHEHWE UHAMBHUIYAJIbHbBIX 33/1a4 B 1 4 4 30 39 IIK-15, IIK-9
pamKax sTamna nmpoeKTa
Hroro 3a cemectp 4 4 4 60 72
9 cemectp
5 BeInosiHeHUE UHIUBUAYAIBHBIX 3a/7a4 B 4 2 4 40 50 [IK-15, TIK-9
paMKax sTamna npoeKTa
6 CocTaBicHHE OTYCTA 0 2 0 45 47 |TIK-15, IIK-9
77 3ammTa OT4eTa O BBRIIIOJIHCHUH dTara 4 0 0 34 38 |IIK-15, IIK-9
MPOEKTa
Hroro 3a cemectp 8 4 4 119 135
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Hrtoro

12 8 8 179

207

5.2.

Conep:xanue pa3aejioB IUCHUILTHHBI (110 JTEeKIIUSIM)

ConeprkaHue pa3aeinoB TUCIUIUTHH (TI0 JIEKIHUSAM ) IPUBEICHO B Tabimie 5.2.
Tabmuia 5.2 — Coneprkanue pa3faesoB JUCHUIUIAH (10 JICKIHSIM)

% (]
= =
3 =
£ %5
Haspanus pasnenon CopeprkaHue pa3aesioB TUCHUATIIAHBI (110 JICKITUSM) zF &5
S S £
S S
& o' g
~ S/
8 cemecTp
1 Onpenenenue ueneii u | [locranoBKa 11eneit u 3a1a4 4151 UCCIEAOBaHUS XapakK- 1 TIK-15,
3aja4 JTarna IpoeKTa TEPUCTUK ONTOAJIEKTPOHHBIX U HEIIMHEWHO-ONITHYE- IK-9
CKMX KOMIIOHEHTOB M YCTPOMUCTB ISl ONTHYECKUX HUH-
(hOpMaITMOHHBIX U CBSI3HBIX CUCTEM
Htoro 1
2 Axtyanu3anus XapaKkTepUCTUKH ONTOIEKTPOHHBIX U HETMHENHO- 1 [IK-15,
TEXHUYECKOI'O 3aJIaHHs ONTHUYECKUX KOMIIOHEHTOB M YCTPOMCTB /JIs1 ONTHYE- T1IK-9
JTamna npoeKTa CKHMX WH()OPMAITMOHHBIX U CBS3HBIX CUCTEM
Htoro 1
3 ITocTaHoBKa [TocTanoBKa MHAMBUAYATBHBIX 3a/1a4 JUIsl UCCIE0BA- 1 TIK-15,
WHIUBUTyAJIbHBIX 33]1a4 B | HUSI XapaKTEPUCTUK OMTORJIEKTPOHHBIX U HEJTMHEHHO- T1IK-9
paMKax BBITIOJIHEHUS ONTHUYECKUX KOMIIOHEHTOB U YCTPOMCTB IJIsi ONITHYE-
JTamna npoeKTa CKUX HH(POPMAIIMOHHBIX M CBSI3HBIX CHCTEM
Htoro 1
4 BeinonHeHue OcBOoeHHE METOIMK M MPOIPaMMHBIX CPEJICTB IS aB- 1 [IK-15,
WHJVBUIyaJIbHBIX 33]1a4 B | TOMaTU3MPOBAHHOTO MPOEKTUPOBAHUS TACCUBHBIX OII- T1IK-9
paMKax dTamna mpoeKTa TUYECKUX KOMIIOHEHTOB (JIMH3bI, IIPU3MBI, OTITHYE-
ckue GUIBTPHI, MOIAPU3ANHOHHBIC IeMeHThl) OcBoOe-
HHE METOJIMK M MPOTPAMMHBIX CPEJICTB ISl aBTOMATH-
3UPOBAHHOTO MPOEKTUPOBAHUS JUPPAKIIMOHHBIX OIl-
TUYECKHUX AJIEMEHTOB Ha OCHOBE KPUCTAJTUIECKHUX,
CTEKJI000pa3HbIX U (POTOMONIUMEPHBIX MaTEPHUATIOB
Htoro
Hroro 3a cemectp 4
9 cemectp
5 Beimonnenue OcBoeHHE METOIMK M MPOIPaMMHBIX CPEJICTB IS aB- 4 [IK-15,
WHJVBUIyaJIbHBIX 33]1a4 B | TOMaTU3MPOBAHHOTO MPOEKTUPOBAHUS XapaKTEPUCTUK T1IK-9
paMKax dTamna mpoeKTa TJIaHAPHBIX, KAHAJTBHBIX U BOJIOKOHHBIX BOJIHOBOIHO-
ONTHUYECKUX 3JIEMEHTOB HA OCHOBE KPUCTANIMYECKUX,
CTEKJI000pa3HbIX U (POTOMONIUMEPHBIX MaTepuanoBO-
CBOEHHE METOJIMK U MPOTPAMMHBIX CPEJCTB ISl aBTO-
MaTU3UPOBAHHOTO MPOEKTUPOBAHUS BOJIOKOHHO-OTITH-
YECKHUX U HEJTMHEHHO-ONTUYECKUX YCTPOUCTB U MPH-
OOpOB JJIT ONTUYECKUX CUCTEM CBSI3U
Hroro
7 3amura oT4eTa o 3anuTa oT4eTa Nepes] aTTeCTallMOHHON KOMUCCUEH TIK-15,
BEIIOJIHEHHUH dTaIl TIK-
OJIHE JTamna Wroro 9
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ITPOCKTa

Hroro 3a cemectp

Hroro

12

5.3. Pazaenbl AMCHUILVIMHBI U MEKIUCHMIVIMHAPHBbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIAy IUMH)
U obecneynBaeMbIMH (NOCJAeAYOIMIUMHU) JUCHUNIIMHAMHA

Paznensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMME (TIPEABIAYIIIMA) H
obecrneunBaeMbIMH (ITOCIEIYIOIUMHY ) TUCIUTUTHHAMH MIPEICTaBICHBI B Tabumie 5.3.

Tabmua 5.3 — Pa3aens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HaumeHoBaHue QUCHMILIHH

Ne pasnennoB JaHHOHM JUCHHUIUIMHBL, JIJIS KOTOPBIX HEOOXOIUMO
M3yYeHHEe 00eCTICUNBAONIUX U 00€CTIeYNBAEMbIX JUCIIHILTHH

1 2 3 4 5 6 7
[IpenmecTByroume AUCUUILIMHbBI

1 TIIpoexTrpoBaH1Ee KOMIIOHEHTOB

POCKTHP + + + + + + +
ontudeckux cuctem cBszu (I'TI0-4)
2 Undopmaruka +
3 UccnenoBaHue 271€MEHTOB U
YCTPOWCTB ONTUYECKUX CHCTEM CBSI- + + + + + +
3u (I'TIO-3)
4 Maremartuka +
5 IlpoexTupoBaHue, CTPOUTEIIHCTBO
U DKCIUTyaTalys BOJIOKOHHO-OITU- + + + +
YECKHUX JIMHUU CBS3U
6 dusuka + +
7 DNEeKTpOMarHuTHBIE MTOJISI U BOJI- .
HBI

[Tocnenyromuye TUCIUITITUHBI

1 IIpoexTrpoBaH1Ee KOMIIOHEHTOB

POCKTHP + + + + + + +
ontudeckux cuctem cBsizu (I'TI0-4)
2 OnTrueckue Mu(ppOoBHIE TEIEKOM- N n N 4
MYHUKAIIHOHHBIE CUCTEMBI
3 IIpenauruioMHast MpakTUKA + + + + + +

5.4. CooTBeTcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMILIMHBI, M BU/10B 3aHATHH

CootBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, W BHUJIOB 3aHATUN

npezcTaBiIeHo B Tabmuie 5.4.

Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MIPU U3YYEHUHU JUCIUIUINHBL, U BUIOB 3aHS -

THU
§ Bunwl 3ansatuit
g i . .
o S
] <
& 2 ® S S DopMBbI KOHTPOJIS
: z : E :
S = = S
4 =
I1K-9 + + + + KonTpoasHas pabota, Jk3a-
meH, Otuet 1o I'TIO, Otuer
10 J1abopaTtopHoi padoTe,
Tect

CornacosaHa Ha noprtane N2 40797




IIK-15 + + + + KonTpomasHas pabora, Jk3a-
meH, Otuet 1o I'TIO, Otuer
1o JtabopaTtopHoOi padoTe,
Tect

6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHU3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue 1abopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHue 1a00opaTopHbIX paboT

8 L =
= 2 =
Q = g
Q O
<! )
HasBanus paznenos HaunmenoBanue mabopaTtopHbIX padoT zF &5
o) S E
X g8 =
2 o 2
= S
8 cemecTp
4 BeinosniHeHuE OcBoeHMe POrpaMMHBIX CPEJICTB 0 IPOEKTUPOBA- 4 [IK-15,
WHAWBUAYAITbHBIX 33124 B | HUIO DJIEMEHTOB ONITHYECKUX CUCTEM CBSI3U I1K-9
paMKax 3Tana npoeKTa Hroro
Hroro 3a cemectp
9 cemectp
5 Beinonuenue OcBoeHMEe POrpaMMHBIX CPEJICTB IO IPOEKTUPOBA- 4 [IK-15,
VHJVBHIyaJIbHBIX 33134 B | HUIO YCTPOMCTB ONITHYECKUX CHCTEM CBSI3H [1K-9
paMKax 3Tana npoeKTa Hroro
Hroro 3a cemectp
Hroro
8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tabmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME MPAKTUUECKHUX 3aHATUH (CEMHUHAPOB)
o L=
= 2 =
Q P=a=t
2 5 =
o ]
HasBanus paznenos HaunmMeHnoBaHMe NMPaKTUUECKUX 3aHATUN (CEMUHAPOB) z 7 &5
o) S E
= o, =
& o 2
~ S}
8 cemecTp
4 BplnoHEHNE ABTOMATHU3UPOBAHHOE MPOECKTUPOBAHUE MACCUBHBIX 4 [IK-15,
WHJWBUIyaJIbHBIX 33]1a4 B | ONTHUYECKUX KOMIIOHEHTOB ABTOMAaTU3UPOBAHHOE TIK-9
paMKax sTana npoeKTa MPOEKTUPOBAHNE AUPPAKIIMOHHBIX ONTUYECKUX dJIe-
MEHTOB
Hroro
Hroro 3a cemectp
9 cemecTtp
5 BeinonineHue ABTOMATH3UPOBAHHOE MPOEKTUPOBAHUE TIJIAHAPHBIX, 2 [IK-15,
WHJVBUIyaJIbHBIX 33]1a4 B | KAHAJIbHBIX U BOJIOKOHHBIX BOJTHOBOAHO-ONTHYECKUX I1K-9
paMKax sTana npoeKTa 3J1€EMEHTOBA BTOMaTU3UPOBAHHOE POEKTUPOBAHUE
BOJIOKOHHO-ONITUYECKUX U HEJTMHEHHO-ONTUYECKUX
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yctpoiictBlIpoBeieHre MpOEKTUPOBAHNUS IO TEME UH-

AUBUAYAJIBHOT'O 3a/laHUA

Htoro

6 CocraBiieHe OTYETA

OO6paboTka, aHaIU3 U UHTEPIIPETALUs Pe3yIbTaTOB
uccnenoBanuid.Ipeacrasienne pe3yabTaToB — COCTaB-
JIeHne oT4ETa, OKJIaaa 1 MPe3eHTaINH, 3aluTa, M0/-
TOTOBKA CTaTel K MyOIUKaIMK U JTOKJIAZ0B Ha KOH(pe-
peHIINY, y4acTHE B KOHKypCax

TK-15,
TK-9

Hroro

Hroro 3a CEMCECTP

Hroro

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (hOPMUPYEMbIE KOMIIETCHIIUY TPEICTABIICHBI B

tabmure 9.1.
Tabmua 9.1 — Buasl caMoCTOSTENIbHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
3 3E
T
Bunapr camocTosTensHOM & > O
Hassanus paznenon z " = DopMbI KOHTPOJIS
paloTEI L s 2
X g8 =
> =3
o =
= S
8 cemecTp
1 Onpenenenuie ueneit u | [IpopaboTka JTEKIIMOHHOTO 10 |TIK-15, Otuer no I'TIO, Tect
3a7a4 dTarna npoeKkTa Marepuala I1K-9
Hroro 10
2 AxTyanuzanus IIpopaboTKa JIEeKIIHOHHOTO 10 |IIK-15, Ortuer no I'TIO, Tect
TEXHUYECKOTrO 3a1aHUs Marepuaia IK-9
JTana npoexTa Wroro 10
3 IlocTanoBka [TpopaboTka JIEKITMOHHOTO 10 |TIK-15, Kontponsnas padora, OT-
WHIMBUYAJIbHBIX 3374 B | MaTepHUaia TIK-9 yet 1o I'TIO, Tect
paMKax BBITTOJTHEHUS Wroro 10
3Tamna npoeKTa
4 BrImtosiHeHIE [ToaroroBka k mpakTuue- 10 |TIK-15, Kontpomnsnas pabota, OT-
WHIVBUAYAIbHBIX 33/1a4 B | CKUM 3aHSATHUSM, CEMHHA- [1K-9 yet no ['TIO, OTuer no na-
pamKax sTamna npoexTa pam 6oparopHoii pabote, Tect
[TpopaboTka JIEKITMOHHOTO 10
MaTepuana
OdopmieHre OTYETOB T10 10
J1abopaTOpHBIM paboTam
Hroro 30
Hroro 3a cemectp 60
9 cemecTp
5 BeimonHenue [ToaroroBka k mpakTuue- 20 | IIK-15, Ortuert no I'TIO, TecT, Ok-
WHIMBHUIyaJIbHBIX 33/1a4 B | CKUM 3aHSATHUSIM, CEMHHA- I1K-9 3aMeH
pamKax 3Tamna npoexTa pam
[IpopaboTka JIEKIIUOHHOTO 20
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Marepuaa
Hroro 40

6 CocTaBicHHE OTYCTa [ToaroroBka k mpakTuue- 20 |TIK-15, Ortuet o I'TIO, Otuer no
CKHM 3aHSATHSAM, CEMHHA- I1K-9 nmabopaTopHoOi padore,
pam Tect, Ox3ameH
OdopmiieHre 0T4ETOB 1O 25
nabopaTopHbIM paboTam
Hroro 45

7 3amura oT4eTa o [IpopaboTka JIEKIIMOHHOTO 34 |IIK-15, Oruet o I'TIO, Tect, Dk-

BBITIOJIHCHUH dTalia Marepuala I1K-9 3aMEH

TpocKTa Hroro 34

Hroro 3a cemectp 119
TloaroroBka u caada dK3a- 9 DK3aMeH
MEHa

Hroro 188

10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00y4YalOIIUXCS
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHo-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa
1. Kucenes I'JIl. KBaHTOBas u onruueckas D>JEKTPOHHKA [DJIEKTPOHHBIN pecypc] yueO.
nocobue /. —2-e¢ wmzn. -CII6. Jlams, 2011. - 320 c. [DnekTpoHHBI pecypc]: - Pexxum moctyna:
http://e.lanbook.com/book/627 (mata o6pamenus: 26.07.2018).
2. Ckmaspos, O.K. BonokoHHO-ONITUYECKUE CETH U CUCTEMBI CBSI3H. [DJNEKTPOHHBIN pecypc] —
OnextpoH. nmaH. — CII6. [Onektponusiii pecypc]: Jlamp, 2016. — 268 c. - Pexum moctyma:
http://e.lanbook.com/book/76830 (nara obpamenus: 26.07.2018).

12.2. IlonosiHUTEIbHAS JIUTEPATYpPa
1. Hy6numes FO.H. Teopus u npeoOpa3oBaHie CUTHAIOB B ONTUYECKUX CHCTEMax [DIeKTPOH-
HBII pecypc] [DnexkTpoHHBI pecypc]: yueb. mocodwme. - CII6. Jlans, 2011. - 368 c. - Pexxum mocTyma:
http://e.lanbook.com/book/699 (nata obpamenus: 26.07.2018).
2. ®otopedpakTuBHbIEe IPPEKTH B IIEKTPOONTUYECKUX KpHUCTaUIaxX [DNEKTPOHHBIN pecypc]:
VYyebnoe nocobue / lllannapos B. M., Maunens A. E., lllannapos C. M., bypumos H. U. - 2012. 244 c. -
Pexxum noctyma: https://edu.tusur.ru/publications/1553 (nara obpamenus: 26.07.2018).

12.3. YueOHO-MeTOAHYECKHE MOCO0OU

12.3.1. O0s3aTesibHbIE YU4eOHO-MeTOAHuYEeCKHe MOCO0Us

1. TI'pynmoBoe npoekTHOe oOydeHHEe [DNEeKTPOHHBIN pecypce]: MeToaudeckue yka3zaHHs MO U3Y-
yenuto guctumomH [TIO  /  JaeeimoBa E. M. - 2018. 31 c¢. - Pexum pgocryna:
https://edu.tusur.ru/publications/7405 (nata obpamenus: 26.07.2018).

2. Meronuueckue yKazaHUs [0 MPOBEIEHHUIO MPAKTUYECKUX 3aHATUH B paMKax JUCLHUIUIMH,
OCBaMBaEMBIX 110 TEXHOJOTHH I'PYIIIOBOTO MPOEKTHOTO 00ydeHus [ DNeKTpOHHBIH pecypc]: YueOHo-MeTo-
nudeckoe ocooue / AatunuH M. E. - 2013. 5 ¢. - Pexxum goctyna: https://edu.tusur.ru/publications/3445
(mata obpamenwus: 26.07.2018).

3. MynbTUIUIEKCOPHOE U YCHIIMTENBHOE 00O0PYJOBAaHME MHOTOBOJIHOBBIX ONTHUYECKHUX CHCTEM
cBsi3u [DnekTpoHHbIN pecypc]: KommbrorepHsiii tabopatopubiii npaktukyMm / Hlapanrosuu C. H. - 2016.
158 c. - Pexxum noctyna: https://edu.tusur.ru/publications/6021 (marta oopamenus: 26.07.2018).

4. Meroanyeckue yKa3aHHUs MO BBIMOJHEHHUIO CTYACHTAMU CaMOCTOSATENILHONW paboThl B paMKax
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JTUCITUTIMH, OCBAaMBAEMBIX TI0 TEXHOJIOTHH TPYIIIOBOTO MPOEKTHOTO O0y4eHHs [DIEKTPOHHBIN pecypc]:
YyebHo-meromuueckoe tmocobme / AnturmH M. E. - 2013. 5 c¢. - Pexum pocryna:
https://edu.tusur.ru/publications/3446 (mara oopamenus: 26.07.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl IJIsi CAMOCTOSTENILHOW M ayAUTOPHOW pabOThl 00ydaroIuxcs
W3 YHUCIa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAIHJIOB MIPEIOCTABIAIOTCS B (hOopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAITHIH.

JlJist ML ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [1e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JII ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. llpodeccuonaibHbie 6a3bl JAHHBIX H HHPOPMAIMOHHBIE CTIPABOYHBIE CHCTEMBI
1. PexomeHIyeTcs HCIONB30BaTh MH()OPMALMOHHBIC, CIIPABOYHBIE U HOpPMATHBHbBIE 0a3bl JaH-
HBIX, CCBUIKH Ha KOTOPBIE YKa3aHbI 0 aapecy https:/lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTrepuabHO-TEXHHYECKOe o0ecneyeHrne JTUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenune

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00eceYeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIHOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTallMU UCTIONb3YyeTcs yueOHasi ayUTOpUs ¢ KOITMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHoIl meOenbio. MMeroTes
JIEMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIie TeMaTHYeCKue Ui-
JIOCTPALIMHU 110 JIEKLIMOHHBIM pa3/ieiaM JUCIUILINHBI.

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

Jla6opatopust ['TIO «OnTosneKTpoOHUKay

yueOHasi ayuTOpusl ISl IPOBEICHHS 3aHATUI PAKTUYECKOTO THIA, yueOHast ayIuTOpus IS TIPO-
BEJCHUSI 3aHATUI J1a0OpaTOpHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHHUS 3aHATHH CEMHHApPCKOrO
TUNA, TOMELICHUE JUIsI MPOBEICHHUS TPYNIOBBIX U HHIUBUAYAJIbHBIX KOHCYJIBTALUM, MOMEIIEHHE IS
CaMOCTOSITEIBHON PabOTHI

634034, Tomckast o6nacts, T. Tomck, Bepmmauna ymuna, a. 47, 3296 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- Komnbrotepnsie pabouune cranimu (6 mir.);

- Ammaparypa [IBOJIT Tpancnopt-8x30 (2 kpeiiTa B cToiike 19”);

- Ocmtorpad uugposoit Tektronix TSD 2012B (1 mit.);

- I'eneparop curnanoB SFG-2110 (1 mt.);

- Bonetmetp nugposoit GDM-8145 (1 mt.);

- Ocmmmnorpad GOS 620FG (1 mt.);

- Uctounuk nutanus GPS-4251 (1 wr.);

- CTeHp AJsl 3alucy rojorpapuueckux JUGPaKIMOHHBIX PEMETOK Ha (POTONOIUMEPHBIX MaTepua-
nax (1 mr.);

- Cton onrrnueckuit Standa (omopsr (4 mt.), cTonemauma (1 mr.));

- AHanu3atop na3epHbIx mydkoB BS-FW-FX33 (1 mrt.);

- JJazep LSD-DTL-317 (1 mt.);
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- JJazep He-Ne JIT'H - 207 (2 mwrt.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpamMmmHoe obecrnieueHue:

— Far Manager

— Mozilla Thunderbird

— WinDjView

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredyeHne 1JIs J1adopaTopHbIX padoT

JlabopaTtopust MUKpOBOJIIHOBOI TEXHUKH

yueOHasi ayJuTOpHs JUTsI TPOBEACHUS 3aHATUI JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs JUIs IPOBE-
JICHHS 3aHSATHH MPAKTUIECKOTO TUIIA, ydeOHas ayInTOPHS IS IPOBEECHHS 3aHATHI T1a00paTOPHOTO THIIA,
yueOHas ayUTopus JJIsl IPOBEICHHS 3aHIATUI CEMHHAPCKOro TUIA, MOMEIIEHUE JJIs1 KypPCOBOT'O MPOEKTH -
poBaHUs (BBIOIHEHHUST KyPCOBBIX padOT), IIOMEIICHHE /ISl TPOBEICHUS TPYIIIOBBIX U HHIUBUIYAITBHBIX
KOHCYJIbTAaLUI

634034, Tomckas obmacts, T. Tomck, Bepmuauna ynwua, 1. 47, 328 ayn.

Onwucanue uMeronierocs 000pya0BaHuUs:

- Kommnbrotepusie paboune cranuuu (14 mr.);

- JleMOHCTpalMOHHOE 000pyI0BaHuE Ul pe3eHTalui (mpoek-Top 1 mT., okpaH 1 mrT.);

- Ocummnorpag GDS — 71022 (1 wt.);

- Usmepurens P2M-18 (1 mt.);

- 'eneparop curnana 33522A (1 wr.);

- Bonmetmetp tug. GDM 8145 (1 mr.);

- Usmeputens P2M-04 (1 mT.);

- Ananuzarop cnektpa CK4M-04 (1 mt.);

- Ocmmmnorpad nudposoit MS07104 (1 mT.);

- Mynstumetp tudposoit 34405A (1 mr.);

- Uctrounuk mutanus GPD-73303S (1 mrt.);

- I'eneparop ['3-14 (2 wt.);

- 'enepatop '4-126 (1 wrT.);

- Usmeputens P2-60 (2 6moka);

- Usmeputens P5-12 (1 mT.);

- U3meputenshas munust P1-27 (1 wrt.);

- BexTopusiit ananuzarop cursanos P4AM-18 (1 mrT.);

- OnopHO-MIOBOPOTHOE YCTPOUCTBO (1 mIT.);

- Kommnekr cnennanuzupoBanHoi yueOHoOI mebenu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMHoe obecrnieueHue:

— AWR Design Environment

— Google Chrome

— Keysight Advanced Design System (ADS)

— Keysight Electromagnetic Professional (EMPro)

— Micran Graphit

— Microsoft Office 2010 u Hmxe

— PTC Mathcad 15

— Tracker PDF-XChange Viewer

13.1.4. MarepuajibHO-TEXHMYECKOE M IPOTPaMMHOe o0ecrevyeHne I CAMOCTOATEIbHOI padoThI
s caMoCTOSATEIbHON PabOThl MCIOJIB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMIIBIOTEPHBIC KIIacChl),
PaCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTh, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast obnacTs, I. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
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- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynua, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

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

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

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnieyeHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUsL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH 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
oOyyaroryecs: ¢ HapylIEeHHEM ClIyXa, 000pYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, FJICKTPOHHON JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIE YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpreMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOY4eHUs UIs JIOAeH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

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

14.1.1. TecToBBIC 3aJaHUA
Jlyist o11eHKH cTeneHr cOPMUPOBAHHOCTH U YPOBHS OCBOCHHUS 3aKPETIJICHHBIX 32 TUCITUTUTMHON
KOMIIETECHIIMI MTPOBOIUTCS 3aIUTa OTYETOB MEPE] aTTECTAIMOHHO-IKCIIEPTHOW KOMUCCHEH.

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI
1. Mozaenu onTO3IEeKTPOHHBIX KOMIIOHEHTOB JII ONTHUYECKUX MH(GOPMAIMOHHBIX U CBA3HBIX CH-
cTeM
2. Moaeny HeMMHEWHO-ONTUYECKUX KOMIIOHEHTOB ISl ONTHYECKUX MH(DOPMALIMOHHBIX U CBSI3HBIX
CUCTEM
. Mozenu onTo3IeKTPOHHBIX YCTPOUCTB JJI1 ONTUYECKUX HHPOPMAIIMOHHBIX U CBSI3HBIX CHCTEM
. Mozenu HEeTWHEHHO-ONTUYCCKUX YCTPOUCTB IS ONTHYCCKUX WH(OPMAITMOHHBIX U CBSI3HBIX

BoWw

CHUCTEM

. MCTOI[I/IKI/I ABTOMATU3HUPOBAHHOT'O IPOCKTUPOBAHUA MOJIAPU3ATUOHHBIX OIITUYCCKHUX 3JICMCHTOB
. MCTOI[I/IKI/I INaCCHUBHBIX OIITHUYCCKUX 3JICMCHTOB

. MCTOI[I/IKI/I ABTOMATU3HUPOBAHHOT'O IIPOCKTUPOBAHUA I[I/I(bpaKHI/IOHHI)IX OIITHYCCKUX 3JICMCHTOB

. Cpe,I[CTBa ABTOMATU3UPOBAHHOT'O IIPOCKTUPOBAHU A I[I/I(i)paKI_II/IOHHBIX OIITHYCCKHUX OJICMCHTOB

0 3 N D
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9. MeTonuky aBTOMAaTU3MPOBAHHOTO MPOEKTUPOBAHMS IUIAHAPHBIX U BOJOKOHHBIX BOJIHOBOJHO-
ONTUYECKUX DJIEMEHTOB

10. CpencrtBa aBTOMaTU3MPOBAHHOTO MPOSKTUPOBAHUS IUIAHAPHBIX M BOJOKOHHBIX BOJIHOBOJHO-
ONTUYECKUX 3JIe-MEHTOB

11. MeTonuky aBTOMAaTU3WPOBAHHOTO MPOEKTHPOBAHUS BOJIOKOHHO-ONTHYECKUX M HEITMHEWHO-
ONTHUYECKUX YCTPONCTB U MIPUOOPOB MIJIsI ONTHYECKUX CUCTEM CBS3H M 00pabOTKH

12. CpencrBa aBTOMaTU3MPOBAHHOTO IPOEKTUPOBAHMSI BOJOKOHHO-ONTUYECKUX M HEJIMHEHHO-
ONTHUYECKUX YCTPONCTB U MIPUOOPOB JIJIsI ONTHUYECKUX CUCTEM CBS3H M 00pabOTKH

13. BrinonHeHue MHAMBUAYAIbHOTO 3aaaHus. [IperncTaBieHue pe3ynbTaToB — COCTAaBICHHE OT-
yéTa, TOKJIa/a U Mpe3eHTaI1H, 3all1Ta, OJrOTOBKA CTaTel K MyOJIMKAllMK U JJOKJIaJJ0B Ha KOH(EPEeHIINH,
ydacTHe B KOHKypcax

14.1.3. Tems1 npoexkTos I'TTIO

1. UccnenoBanue nupoBbIX BOJOKOHHO-ONTUYECKUX JTUHEHHBIX TPAKTOB HA OCHOBE amlapaTypbl
«Tpancnopr-8x30»

2. Pa3pabotka ronorpaduueckux MpOEeKIIMOHHBIX YKPAHOB Ha OCHOBE (POTOMOIUMEPHBIX KOMIIO-
370007071

3. DnemeHThl POTOHUKH Ha OCHOBE JIMHEHHOIO U HEJTMHEHMHOIO paclpoCTpaHEHUs! CBETOBBIX MTyY-
KOB B KpUCTAJUIMYECKUX MaTepuaax

4. UccnenoBaHue NepuoOJUUECKUX JOMEHHBIX CTPYKTYP B 3JIEKTPOONTHYECKUX KpPUCTAJIaX

5. Ympasisiemble rojorpapudeckue (poToOHHbIE CTPYKTYphl HA OCHOBE KOMITO3UTHBIX (POTOMOIH-
MEPHO-KUJIKOKPUCTANINYECKUX MATEPUAJIOB

14.1.4. TeMbl KOHTPOJILHBIX Pa0dOT
1. [TpoekTupoBanue HHTEPHEPEHIIMOHHOTO ONTHYECKOro (humbTpa
2. llpoekTupoBanue TUPPaKIUOHHOTO ONITUYECKOTO IIEMEHTA

14.1.5. Tembl 1a60paTOpHBIX padoT
OcBoeHHE MPOTPaMMHBIX CPEACTB MO MPOEKTUPOBAHUIO YCTPOUCTB ONTUYECKUX CUCTEM CBSI3U

14.2. TpeGoBaHusi K OLIEHOYHBIM MATEPHAJIAM [JIS JIUL C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS M HHBAJIH/0B
Jns man ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSl M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TEJIbHBIE OLIEHOYHbIE MaTepHaJIbl, IEpeUeHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHWBAHUS ISl JIUL C OTPAHUYEHHBIMH BO3MOXHOCTAMU
310POBbsl U UHBAIUIOB

Kareropuu Bupl 1OOTHUTENBHBIX OLIEHOYHBIX @DOopMbI KOHTPOJISI U OLICHKHU
o0yJaronuxcs MaTepuaioB pe3yabTaToB 00yUEHUS

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOJIbHBIE PA0OTHI

C napyumeHusMu
ciryxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHue 10 BONpocaM K 3a4eTy, | [IpenMylnecTBeHHO yCTHas IpOBEpKa

3peHus ONpoC 110 TEPMHUHAM (MHIUBUYaJIbHO)
C napymeHusMu Pemenne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBEHHO AMCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOsITENIbHbIE PabOTHI, BOIPOCHI K METOlaMH
anmnapara 3a4eTy
C orpanuueHusiMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmyniecTBEHHO IPOBEPKA
o01IeMeIMIUHCKIM paloThl, BOIIPOCHI K 3a4eTy, METO/IaMH UCXOJ U3 COCTOSIHUSA
[IOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarOLIErocss HA MOMEHT IPOBEPKU

14.3. MeTtoauveckne peKOMEHAAUMH 10 OLEHOYHBIM MAaTEePHAJIaM JJIsl JIML C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 310POBbSI M HHBAJIU/I0B
Jnst aui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMHM 3[I0POBbSI 1 MHBAJIMJOB IPEAYCMaTPUBAETCS J10-
cTymHas ¢popMa MPeA0CTABICHHS 3aJaHUI OIICHOYHBIX CPEJICTB, & UMEHHO:
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- B IleyatHoi (opme;

- B IIeYaTHO (hopMe ¢ YBEITHUYEHHBIM IPUPTOM;

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

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

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3JI0OPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [l TakKMX 00ydaromuxcs MpeycMaTpuBaeTcs: JOCTYII -
Has popMa MpeTOCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCITOJIH30BAHUEM YCIIYT aCCUCTEHTA;

- [IPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JUCIUIUIMHE TPETyCMaTPUBACT MpeIoCTaBIeHne HHpopManuy B popmax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIIPUATHS HH(POpMALIUU:

JI1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

J1s1 1M1 ¢ HAapyIIeHUsIMHM ONIOPHO-ABUIaTeJIbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (hopme.

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