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®akyabrer __ (PT®)_ PagmorexHuveckuit
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Yuebublii ni1an Hadopa __ 2016__ roaa u mocJieAyrOUIUX JieT.

Pacrlpe)le.nemle paﬁoqero BpPEMEHU:

Bunpl yueOHOI esTenbHOCTH 7 cemecTp Bcero EnyHnne:
Jlexun 40 40 JacoB
[IpakTrdeckue 3aHATHS 48 48 9acoB
JlaboparopHble 3aHATUS 20 20 4acoB
Bcero aymuTopHBIX 3aHATH] 108 108 9acoB
CamocrosrenbHas paboTta 72 72 4acoB
Bcero (6e3 ax3ameHa) 180 180 4acoB
[TonroroBka u ciaua sK3amMeHa 36 36 9acoB
OO01mas TpyI0eMKOCTh 216 216 4acoB
6.0 6.0 3.E

Jk3aMeH [ cemecTp

Tomck 2017
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokot Ne 5 OT « 22 » 12 2016 1

JIucr corinacoBanui

PaGouas mporpamma coctaBieHa ¢ yaerom tpeboBanuii denepanpHoro ['ocymapcTBeHHOTO 00pa-
30BaTeNIbHOTO cTaHaapTa Boiciiero odpaszoBanus (OI'OC BO) mo Hanpasnenuto noaroroBku 11.03.02
"MHPOKOMMYHUKAIMOHHBIC TEXHOJOTHMH U CUCTEMbI CBSI3M (YPOBEHb OakayiaBpuara)", yTBEPXICHHOTO
[Tpukazom Muno6puayku Poccun 06 mapra 2015 r. Nel74, paccMOTpeHa M yTBEpIKJeHA Ha 3aceaHUHU
kadenpsr «22» nexadbps 2016 r., mpotokon Ne 5

Pa3zpaboTunk
3aB. kadenpoit CBUuKP C.H. lapanrosuu
(IOIKHOCTB, Kadenpa) (momnuck) (®.11.0.)

3aB. obecrieunBaroUIei
kadeapoir CBUuKP C.H. llapanrosuu

(moymkHOCTB, Kadenpa) (moamucs) (®.1.0.)

Pabouas nmporpamma coriacoBana ¢ (akyJIbTETOM U BBITyCKatoe kageapoli HarpaBieHUs TO-

TOTOBKH.
Hexan PT® K.}O. Ilonoa
(Ha3Banue (haxynabTeTa) (Troamucs) (®.1.0.)

3aB. BbINYyCKaroLIEH

kadenpoit CBUuKP C.H. lIapanrosuu
(Ha3BaHue Kadenpbr) (moamnuce) (®.1.0.)
DKCHepThl:
Houent kadenpsr TOP C.U. boromosos
MeCTO paboThl, 3aHIMaeMasi JOJDKHOCTB) (ToMch) (®.11.0.)
[Tpod. xadenpsr CBUuUKP A.E. Mangenb
(MecTo paboTHI, 3aHUMaeMast JOJDKHOCTB) (moaruck) (®.11.0.)
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1 UENU n SAOAYUN OUCLUUTMIIUHDI:

He.m; npenoaaBaHusa AUCHUIUIMHBI COCTOUT B IMOJTYYCHHUU IMPAKTUYCCKUX HABBIKOB aBTOMATU3UPO-
BAaHHOI'O IIPOCKTHPOBAHUA OIITOIJICKTPOHHBIX KOMIIOHEHTOB U YCTpOﬁCTB JJI1 OIITHYCCKHUX I/IH(bOpMaHI/I-
OHHBIX U TCJICKOMMYHUKAIIUOHHBIX CUCTCM..

3auaann nperioaaBanusd TUCHHUIIIMHBI ABJISTFOTCS:

— 3aKpCIJICHHUC IMPAKTHUYCCKUX HABBIKOB ABTOMATHU3UPOBAHHOTO IMPOCKTUPOBAHHA OIITOIJICKTPOH-

HBIX KOMIIOHCHTOB,
— 3aKpCIJICHUC MPAKTHYCCKHUX HABBIKOB aBTOMATU3HWPOBAHHOI'O IIPOCKTHUPOBAHUA OIITOIJICKTPOH-
HBIX YCTpOfICTB JJI1 OIITUYCCKUX I/IH(bopMaI_[I/IOHHI)IX 1 TCIICKOMMYHUKAIIMOHHBIX CUCTEM.

2 MECTO AMCUUNIINHbI B CTPYKTYPE OOI:

JlaHHasi AUCHMITIMHA SIBISIETCS 0053aTeIbHON MUCIUILIMHON BapHAaTUBHOM YacTH mpodeccuo-
naypHoro 1ukia (b1.B.J1B.4.2).

3 TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA OUCLUUIMIIUHDbI

[Tpomecc n3ydeHus AUCIUILTNHBI HATIPABIICH Ha POPMHUPOBAHUE CISAYIONUX KOMITCTESHITHI:
— YMEHHEM IPOBOJHUTH PACYETHI 0 MPOCKTY CETEH, COOPYKCHUN U CPEACTB HHPOKOMMYHHKAIIUN
B COOTBETCTBHHU C TEXHHUYCCKUM 3aJ]aHUEM C HCIIOJIb30BAaHHEM KaK CTaHIAPTHBIX METOJIOB, MPH-
€MOB U CPEJICTB aBTOMATH3AIMK IPOSKTUPOBAHUS, TaK U CAMOCTOSATEIHHO CO3/1aBAEMbIX OPHUTH-
HanbHBIX mporpamm (ITK-9);
— yMEHHEM pa3pabarbIiBaTh U OPOPMIIATH PA3TUUHYIO TPOSKTHYIO U TEXHHUYECKYIO JOKYMEHTAITHIO
(ITK-15).
B pesynbrate u3y4eHus: IUCHUILTUHBI CTYICHT JOJDKEH:
3HATb.
— COBPEMEHHBIC aBTOMATU3UPOBAHHBIC CUCTEMbI IPOCKTHUPOBAHUS, TUTIOBBIC MMAKEThI PUKJIAIHBIX
pOTrpaMM, IPUMEHSIEMBbIC TTPU IPOSKTUPOBAHUH ONTOAICKTPOHHBIX KOMIIOHEHTOB U YCTPOWCTB,;

— COBPEMEHHYIO 3JIEMEHTHYI0 0a3y MpH NPOCKTHPOBAHUH OINTO3JICKTPOHHBIX KOMIIOHEHTOB H
YCTPOMCTB;

— IMPOBOAHUTH 3CKU3HOC TIPOCKTUPOBAHUC IMCPCHCKTUBHBIX OIITO3JICKTPOHHBIX 3JICMCHTOB TCJIC-
KOMMYHUKAIITMOHHBIX CUCTEM,

— CaMOCTOSITEIFHO pa30upaThCsi B METOJIMKAX aBTOMATU3HUPOBAHHOTO MPOESKTUPOBAHUS OMTOAJICK-
TPOHHBIX KOMIIOHEHTOB M YCTPOMCTB M MPUMEHSTh UX JIJISl PEIICHUSI IOCTABJIEHHOH 3a/1a4H;
BJIAaJ1ETh.

— Cp€aAcTBaMMU AaBTOMATU3HWPOBAHHOI'O MPOCKTHUPOBAHUA OITOSJICKTPOHHBIX KOMIIOHCHTOB U
YCTPOMCTB;,

— THIIOBBIMHU ITAKETaMHU NPUKIIAJHBIX POrPaMM, IPUMEHSIEMBbIE IIPU MPOEKTUPOBAHUU OINTOIIIEK-
TPOHHBIX KOMIIOHEHTOB U YCTPOUCTB.

4 OBBEM JIJUCOUIIJIMHBI U BUIbI YYEBHOM PABOTHI

061_]_[2[51 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJISACT 6_ 3a4CTHBIX COIUHUAIIL.

Bunet yueOHOM A€ATENEHOCTH Bcero yacos CemecTpbl

7 cemecTp
AynuTtopHbIe 3aHATHS (BCEro) 108 108
Jlexun 40 40
[pakTHyeckue 3aHATHS 48 48
JlaGoparopHbie 3aHATHS 20 20
CamocrosiTenbHast paboTa (Bcero) 72 72
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Bcero (6e3 ax3ameHa)

180

180

HOZIFOTOBKa " cJadya 5K3aMCHa

36

36

OOu1ast TpyA0EMKOCTh Yac

216

216

3agernsie Enuanner TpymoemMkocTn

6.0

5 COAEPXAHUE ANCLUUMNUHDI

5.1 Pa3genanl IMCUMILIMH U BUALI 3aHATHI

6.0

Ne
/11

HaumenoBaHnue pazaena qUCIUIIINHBL

Jlexunn

JlaGopar.
3aHATUSL

IIpakTuy.
3aHATHS

Kypcogoii IT/P
(KPC)

Camocrt. pabora
CTyJieHTa

Bcero gac
(6e3 sx3am)

DopmHUpyeMble
KOMIETEHIHN

(OK, TIK)

XapaKTepUCTHKH ONTO3IEKTPOHHBIX U HEJIN-
HEHHO-ONTHUYECKUX KOMIIOHEHTOB U YCTPOUCTB
JUISL OITUYECKUX MH(POPMAIIMOH-HBIX M CBSI3HBIX
CHCTEM

I1K-9,15

OcBoeHUe METOHMK U IPOTPAMMHBIX CPEJICTB JUIS
ABTOMATH3HPOBAHHOTO MIPOCKTUPOBAHNUS TTACCUB-
HBIX ONTUYECKUX KOMIOHEHTOB (JIMH3BI, IPU3MBI,
onTHyeckue QUIbTPHI, MOJSPU3ALNOHHbIE dJIe-
MEHTBI)

26

I1K-9,15

OcBoeHNe METOHMK U IPOTPAMMHBIX CPEJICTB JUIS
aBTOMAaTU3UPOBAHHOIO IIPOCKTUPOBAHMS IU-
(hpaKIMOHHBIX ONTHYECKHUX HIEMEHTOB Ha OCHO-
B€ KPUCTAJUIMIECKUX, CTEKI000pa3HbIX U (HOTO-
IIOJIMMEPHBIX MaTEPUAJIOB

10

28

I1K-9,15

OcBoeHUe METOAVK U IPOrPAMMHBIX CPEJCTB
JUIsl aBTOMATU3UPOBAHHOIO IIPOCKTUPOBAHUS
XAapaKTEePUCTUK INIAHAPHBIX, KAHAJIbHBIX W BOJIO-
KOHHBIX BOJIHOBOJHO-OIITHYECKUX JIEMEHTOB Ha
OCHOBE KPUCTaJUINYECKUX, CTEKIIO00Pa3HBIX U
(oTomOIMMEPHBIX MaTEpUAIIOB

10

28

I1K-9,15

OcBoeHNe METOIHK U IPOTPAMMHBIX CPEJICTB JUIS
ABTOMATH3MPOBAHHOTO MIPOEKTHPOBAHUS BOJIO-
KOHHO-ONTHYECKHUX W HEIMHEHHO-ONTHYECKHIX
YCTPOWUCTB M IPHOOPOB JUISI ONTHYECKUX CHCTEM
CBsI3U

10

28

I1K-9,15

Brmonnenue wHAMBHIyaTbHOTO 3amaHus. [Ipen-
CTaBIICHHE PE3yIbTATOB — COCTaBJIICHUE OTYETA,
JOKIIaJla ¥ TPe3CHTAIlWH, 3aIluTa, IOATOTOBKA
cTaTed K MyOJMKAINK U TOKJIaJ0B Ha KOH(pEpPEH-
1M, y4acTHe B KOHKypcax

24

32

60

[1K-9,15

BCET'O

40

20

48

72

180

5.2 Copep:xanue pa3iei0B JTUCHUILINHBI (110 JIEKIHAM)

HaumenoBanue pas3aciion

COHCp)KaHI/IG pa3acios

Tpyno-
eM-
KOCTb
(ugac.)

dopmu-
pyemble
KoMIIe-
TEHIUU
(OK,IIK)

XapaKTepUCTUKU ONTOIIEK-
TPOHHBIX U HEJIMHENHHO-
ONTUYECKUX KOMIIOHEHTOB U
YCTPOMCTB /1JI1 ONTHYECKUX
MHPOPMALMOH-HBIX U CBSI3-
HBIX CUCTEM

3HAKOMCTBO C Pa3JIMYHBIMU TUIIAMU U TEXHOJOTUEN U3-
TOTOBJIEHUS ONTORJIEKTPOHHBIX U HEJIMHEUHO-
ONTHUYECKUX KOMIIOHEHTOB U YCTPOMCTB JIJIsl ONITHYECKUX
MHGOPMAIMOHHBIX U CBA3HBIX CHCTEM, BBIITYCKAEMBIX
OTEUECTBEHHBIMHU U 3apyOS)KHBIMU TIPOU3BOAUTEIISIMH,
0 MaTepuaiaM MyOIuKaIi B MEPUOINIECKIX U3TaHU-
ax u B UHTepHeTe.

I1K-9,15

2.

OcBOEeHNE METOJIUK U MTPO-

I/ISY‘{GHI/IC TIPUHIUIIOB aBTOMATU3UPOBAHHOI'O ITPOCKTU-

I1K-9,15
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TPaMMHBIX CPEJICTB JJIs aBTO-
MaTH3HPOBAHHOTO MPOCKTH-
POBaHUS MACCHBHBIX ONTHYC-
CKUX KOMIIOHCHTOB (JIMH3HI,
MPU3MBI, ONITHYECKUE (PUITb-
TPBI, TOJIIPU3ALMOHHBIE JJ1e-
MEHTBI)

POBaHMS TACCHBHBIX ONTHYECKUX AJIEMEHTOB (JINH3BI,
NPU3MBI, ONITHYECKNE (PUIIBTPBIL, TTOJIIPU3ALIMOHHBIE JJIe-
MEHTHI) B BUJI€ AUCKPETHBIX KOMIIOHEHTOB U KOMIIOHEH-
TOB, UHTETPUPOBAHHBIX C BOJOKOHHO-ONTHYECKUMHU U
BOJIHOBOZHO-ONITHYECKUMH 3JIEMEHTaMU. BeimonHeHne
WHIVBHUIYaJIbHbIX 3aJaHNH 110 POESKTHPOBAHMIO Tac-
CHBHBIX JIEMEHTOB, HCIIOJIb3yEMBIX IPOEKTHOM IPyNHOi
B 3KCIICPHMEHTAJIbHBIX UCCICIOBAHMSX. .

ONTHYECKUX U HETMHEHHO-
ONTHYECKNX YCTPOUCTB U
pHUOOPOB IS ONITHYECKUX
CHCTEM CBSI3H

HHAX.

MPOCKTUPOBAHUTIO HO,I[O6HLIX DJICMCHTOB, MCIIOJIb3YCMbIX
HpOGKTHOI\/‘I rpyrmoiz'l B OKCIICPUMCHTAJIbHBIX UCCIICA0BA-

3. | OcBoeHME METOTUK H TIPO- WzyueHne mpUHINIIOB aBTOMATH3UPOBAHHOTO MPOCKTH- I1K-9,15
IPaMMHBIX CPEJCTB JUIS aBTO- | POBaHUS AU(PPAKIMOHHBIX ONTHYSCKUX 3JIEMEHTOB Ha
MAaTH3UPOBAaHHOTO ITPOCKTH- OCHOBE KPUCTAJUTMYECKHUX, CTEKI000pa3HbIX U (HOTOIO-
poBaHus AUPPaKIHOHHBIX JMMEPHBIX MAaTePHUAIOB. BhIMONHEHIE HHANBHIYATIbHBIX 8
ONTHYECKUX DJIEMEHTOB Ha 3aJaHUi 10 IPOEKTUPOBAHUIO TU(PPAKIIMOHHBIX dJIEMEH-
OCHOBE KPUCTAJUTNYECKUX, TOB, UCHOJIB3YEMBIX ITPOSKTHOM I'PYIIOI B 9KCIIEPUMEH-
CTEKJI000pa3HbIX U (HOTOIO- TaJIbHBIX HCCIICOBAHUIX.
JIMMEPHBIX MaTEPUAIIOB
4. | OcBoeHHE METOUK U IIPO- H3y4yeHnue npuHIMIIOB aBTOMaTH3UPOBAHHOTO MPOEKTH- I1K-9,15
IPaMMHBIX CPEICTB IS aB- pOBaHMS IUIAHAPHBIX, KAHAIBHBIX M BOJOKOHHBIX BOJI-
TOMAaTH3UPOBAaHHOTO IIPOCK- HOBOIHO-ONTHYECKUX JICMEHTOB HAa OCHOBE KPHCTAJIIH-
THPOBAHUS XapaKTePUCTHK YECKHX, CTeKJIOO0Pa3HBIX M (HOTOIOIMMEPHBIX MaTepHa-
IUIAHAPHBIX, KAHAIBHBIX | J0B. BBINOMTHEHHE HHIMBUTYaTbHbIX 3a1aHHH [0 MPOCK- 8
BOJIOKOHHBIX BOJIHOBOJIHO- THPOBAHHUIO IPOSKTUPOBAHUS IUIAHAPHBIX, KAHAJIBHBIX
OIITHYECKUX 3JIEMECHTOB Ha Y BOJIOKOHHBIX BOJTHOBOZHO-ONTHYECKUX HCIIOJIb3YEMBIX
OCHOBE KPUCTAJUINYECKUX, IIPOEKTHOH IPYIIION B 9KCIIEPUMEHTANIBHBIX UCCIIEI0BA-
CTEKJI000pa3HbIX U (HOTOIO- HUSX
JIMMCPHBIX MaTCpUajIOB
5. | OcBoeHnE METOTUK H IIPO- OcBoeHHe METOIMK U IPOTPAMMHBIX CPEJICTB JIsS aBTO- I1K-9,15
rpaMMHBIX CPEACTB AJIs1 aBTO- MAaTHU3UPOBAHHOI'O MPOCKTUPOBAHUA BOJIOKOHHO-
MAaTHU3UPOBAHHOT'O MIPOCKTHU- ONTHYECKUX U HEIMHEHHO-ONTHYECKUX yCTpOﬁCTB u
pPOBaHHUA BOJIOKOHHO- IpuOOpOB. BrINoTHEHNE MHIUBUYAIbHBIX 3aJaHUH 110 8

5.3 Pa3jgennl AUCHMILUIMHBI 1 MEKTUCIUIITHHAPHBIE CBS3HU ¢ 00eCeYHBAKIIUMU (Mpeabl-
AYIIUMH) U o0ecrieduBaeMbIMH (OCACAYIOIUMH) TUCHHIIIMHAMHA

HanmenoBaHune obecreunBaronmx
(mpeapInynx) U o0ecTIeYNBaeMbIX
(mocnenyromux) TUCIUTUTH

Ne Ne pa3nenoB gaHHOW AUCIUIUIMHBI U3 TabJ.5.1, 11 KOTOPBIX
HEO0X0MMO H3ydeHHne obecrnednBaronux (MpeAbIAYIINX) U o0ec-

HeYnBaeMbIX (TIOCIEAYIOMHNX) TUCITUILINH

1|

2

| 3 [ 4 [5[]6 ] 7

| 8

|

IpeaumecTBYONINE THCHUIJIHHBI

1 PacueT 271€MEHTOB U YCTPONCTB ONTHU-

(T'TIO 3)

ueckux cuctem cBsizu (I'TIO 1) " * " * * *
2 | MoaenupoBaHue 3JEMEHTOB U
YCTPOMCTB ONTHUYECKUX CUCTEM CBS3U + + + + + +
(T'T10 2)
3 | UccnenoBanue 371eMEHTOB U
YCTPOMCTB ONTHYECKHX CUCTEM CBA3H + + + + + +

Hocaenywmue u con

TCTBYIOIIIME TUCHHIIINHBI

2 | OnTuyeckue NUQPPOBHIE TEIEKOMMY-

JIMHUH CBSI3U

+ + + + + +
HHUKALMOHHbIE CHCTEMBI
3 | IIpoexTupoBanue, CTPOUTEIBCTBO U
9KCIUTyaTal¥si BOJIOKOHHO-ONTHYECKUX + + + + + +

5.4 CootBercTBHE KOMIIETeHIUH, (GOpMUPYEMBIX NPH U3YYEeHHHU AUCHMILIMHBI, 1 BU/10B

3aHATHH
IlepeyeHs Bunp! 3anatuii DopMBbI KOHTPOJIS IO BCEM BUAM 3aHATHIMA
KOMIETEHINH JIab IIp KP/KIT | CPC
I1K 9 + + + Omnpoc Ha MIPAKTHYECKUX 3aHATHSAX BeicTynenne
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Ha ceMuHapax. OT4er 1o 1adopaTopHBIM padbo-
TaM. 3alMTa OT4eTa.. JK3aMCH

Omnpoc Ha MPaKTHYECKUX 3aHATUSIX BhICTymieHue
[K-15 + + + + Ha cemHHapax. OT4er 1o 1abopaTopHbIM pado-
TaM. 3alMTa OT4eTa.. JK3aMCH

JI — nexmus, [Ip — npakTudeckue u ceMuHapckue 3ansatus, Jlab — maboparopusie padotsl, KP/KII — kyp-
coBas pabora/mpoext, CPC — camocrositenpHas paboTa cTyieHTa

6 METOAbl N ®OPMbl OPTAHU3ALUMN OBYYEHUA

TexHo0ruu HHTEPAKTUBHOI0 06yqelmﬂ y‘leﬁﬂblM NJIAHOM H€ IPeayCMOTPEHbI

7 NNABOPATOPHbIA NPAKTUKYM

Ne | Ne pazgena HanmenoBanue 1a00paToOpHBIX paboT Tpyno- OK, IIK

1/ | aucuMIIMHEL €MKOCTb

I (20 gac.)

1 234 OcBoeHHe MPOrpaMMHBIX CPEACTB M0 NMPOEKTUPOBAHUIO 12 I1K-9,15
9JIEMEHTOB ONTHYECKUX CUCTEM CBS3U

2 |56 OcBoeHMe MPOrpaMMHBIX CPEICTB 110 NPOEKTUPOBAHUIO 8 I1K-9,15
YCTPOMCTB ONTHYECKHX CUCTEM CBSI3U

8 NMPAKTUYECKUE 3AHATUA (CEMUHAPDI)

Ne| Pazpmen aqucuumniu- TeMaTuka NpakTUYECKUX U CEMUHAPCKUX 3aHITUH Tpyno- Komne-
HBI 13 TaOmI. 5.1 €MKOCTb Tennuu OK,
(48 gac.) I1K
1 2 ABTOMaTHU3MPOBAHHOE MPOCKTUPOBAHNE MTACCHBHBIX ONTHYE- 6 I1K-9,15
CKHX KOMIIOHEHTOB
2 3 ABTOMAaTH3UPOBAHHOE MTPOCKTHUPOBAHUE TUPPAKITHOHHBIX 6 I1K-9,15
ONTHYECKUX DIIEMEHTOB
ABTOMaTH3UPOBAHHOE MPOECKTUPOBAHNE TIIAHAPHBIX, Ka- I1K-9,15
3 4 HaJIbHBIX W BOJIOKOHHBIX BOJIHOBOJHO-OITHYECKHX 3JIEMEH- 6
TOB
4 5 ABTOMaTmI/IpOBaHﬁoeunpoeKTHpOBaHHe BOJIOKOHHO- 6 I1K-9,15
ONTHYECKUX M HEIMHEHHO-ONTHYECKUX YCTPOHCTB
5 6 [IpoBeneHne MpOEKTUPOBAHUS IO TEME NHINBHIYAILHOTO 10 I1K-9,15
3a1aHus
6 6 .O0paboTka, aHAIIN3 ¥ HHTEPIPETAIHS PE3YIbTATOB MIPOCK- 10 I1K-9,15
THUPOBaHUS
JlIpencrapneHue pe3ynbTaToB — COCTaBIEHUE OTUYETA, TOKIIA- I1K-9,15
7 6 Jla ¥ IPe3eHTal1H, 3allUTa, HOATOTOBKA CTaTel K MmyOJInKa- 4
IIMH 1 JOKJIAJ0B Ha KOH(EPEHIHH, y4acTHEe B KOHKypcax
9 CAMOCTOSTENIbHASI PAGOTA
Ne | Paspmensr Tematnka caMOCTOSTEIbHOI PabOTHI Tpyno- Komme- KoHTposs BEITIOTHEHUS
n/ | pucumniu- €MKOCTb | TEHLHHU paboTsl
I | HbI U3 TaOIL (72 9ac.) | OK,IIK
5.1
1. 1,2,3,45 IIpopaboTKka TEOPETHYESCKOr0 MaTepraa . 8 I1K-9, 15 | CobecenoBanue, npo-
BEpKa MepeyHs NpoaHa-
JM3UPOBAHHBIX UCTOY-
HHUKOB
2. 2,345 IToaroToBka K NPaKTUYECKUM 3aHSATUSM 20 I1K-9, 15 | CobecenoBanue, oLeHKa
10 TeMaM MHIMBHUAYaJIbHBIX 3aJJaHui. CTEICHH I10JITOTOBJICH-

HOCTH K NIPOBEJCHUIO
HCCIIeJOBAaHUM, IPOEK-
THPOBAHMIO WM YHUC-
JIEHHOMY MOJIEJIUPOBa-
HUIO.

IIpe3enTanus, BLICTYII-
JICHHE Ha CEMUHApE.
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3 2,345 IToaroToBka Kk 1a00OPAaTOPHBIM 3aHATHIM 10 I1K-9, 15 | Oruersl
MO TeMaM UHIUBUAYaAIbHBIX 3aIaHHH.
4 1,2,3,4,5,6 Brinosnnenue 3TanoB HHAUBUIYAIbHBIX 20 I1K-9, 15 | Cnaua sranoB uHz. 3a-
3aJaHUH. nanus. IlpesenTtanus,
BBICTYIUICHHE HA CEMH-
Hape.
5 6 [ToAroTOBKA OTYETOB IO HHIMBHTYaJIh- 14 IIK-9, 15 | Otuer mo padore,. 3a-
HBIM 33/IaHHSIM, NPE3CHTAllMH Ha CeMU- [MTa OTYETOB.
Hapax.

10 MPUMEPHASl TEMATUKA NHOMBUAOYAIbHbIX 3A0AHUA

[IpakTHyeckue 3aHATUS NPOBOASTCS B BHJIE HAYYHBIX CEMUHAPOB U IPAKTUYECKOH paboOThI MO
TeMaM MHAMBUAYaAJIbHBIX 3a1aHuii. CeMuHapbl IPOBOJATCS NIPU YIaCTHUH IIPENIOAABATENEH U ACIIUPAaHTOB
kadeapel. Temaruka HMHAMBUIYalbHBIX  33JaHUIl  ONpENENAeTCs  HalpaBJICHHSIMU  Hay4yHO-
uccrnenoBarenbckux padot kapeapst CBUuKP.

TemMbl MHAMBUAYAJIBHBIX 32IaHUM

1. ABTOMAaTH3MPOBAHHOE TPOEKTUPOBAHUE YIIPABISAEMBIX TU(PPAKIUOHHBIX CTPYKTYP VIS ONTO-
3JIEKTPOHUKH.

2. ABTOMaTHU3UPOBAHHOE MPOSKTHPOBAHNUE ONTO3JIEKTPOHHBIX AJIEMEHTOB Ha OCHOBE (hoTopedpax-
THUBHBIX MTbE30KPUCTAIIIOB U (DOTOIIOJIMMEPHBIX MATEPHAIIOB.

3. ABTOMaTH3UPOBAHHOE MPOCKTUPOBAHKE TIAHAPHBIX, KAHAJIBLHBIX U BOJJOKOHHBIX BOJTHOBOHO-
ONTHYECKUX JICMCHTOB Ha OCHOBE KPUCTAUIMYECKUX, CTEKIO00Pa3HBIX U (POTOMOIMMEPHBIX MaTepHa-
JIOB

11 PEATUHIOBAA CUCTEMA A1 OLLEHKWM YCNEBAEMOCTU CTYOEHTOB
MeToauka TeKyIero KOHTPOJIsS OCBOEHHSI TN CIIMILTUHBI

OcyuectBisierca B coorBercTBuU ¢ [los1oskeHreM 0 mopsi/ike MCIOJIb30BAHUS PeHTHHIOBOI
CHCTEMBbI /151 OLlEHKH YCIIeBAeMOCTH CTyAeHTOB (mpuka3 pekropa 25.02.2010 Ne 1902) u ocHoBaHa
Ha OaJbHO- PEUTHUHIOBOM CHCTEMBI OLIEHKH YCIIEBaeMOCTH , aeicTBytomieit ¢ 2009 r., koTopast BKIIO-
YaeT TeKYIIUi KOHTPOJIb BBIMOTHEHHS 3JEMEHTOB 00beMa TUCHUILIMHBI [0 dJIeMEHTaM KOHTPOJIst (11.7)
C IIOJIBEICHUEM TEKYILEr0 PEUTUHTa U HTOTOBbIM KOHTPOJIb.

IIpaBuiaa ¢opmupoBanus NATHOAVIBHBIX OLCHOK 33 KXY KOHTpoJbHYIO Touky (KTI,
KT2) ocymiectBisiercs myTeM OKpYIJIEHUS! BEIMUNHBI, pacCUUTaHHOU 10 hopmyiie:

(Cymma  _ 6amnos , _ nabpamnas  _ k _ KTx )*5
KTx

x=1,2 .
Tpebyemas _cymma  _ 6amiog  _ no _ 6aubHOU  _ packiaoke

HToroBblii KOHTPOJIbL OCBOEHHS IMCUMILIMHBI B / cemMecTpe: oTyeTHas cocrapisitomas (10 30
0aJJIOB) BBICTABIISACTCS MPEIoIaBaTesieM Mo pe3yabTaTaM 3K3ameHa (3amuTel otdera). [Ipu Habope oT-
YeTHOM cocTapisionie meHee 10 6awioB, oHa MpUpaBHUBAETCSA K HYJ0. B 3TOM ciydae ocyiecTBiser-
Csl TIOBTOpHAs 3alllMTa B YCTAHOBJIEHHOM YHHUBEPCUTETOM MOPSJIKE.

Tab6amna 11.1 Pacnpenesienne 0a/1J10B B Te4eHHe ceMecTpa

MaxkcuManbHBIN o .
MaxkcuMabHbIH MakcuManbHBIN
. Oa Ha 1-y10 B
DneMeHThI yueOHOH AesTeIbHO- 0aJut 3a MepuoI OaJ 3a IepPUoT Cero 3a
KOHTPOJIbHYIO
CTH mexay 1KT u mexay 2KT una | cemectp
TOYKY C Hadaia
2KT KOHEL ceEMecTpa
ceMecTpa
TTocemenue 3aHaTHi 10 10 6 26
OlileHKa aKTUBHOCTH PabOTHI HA
p 12 12 12 36
MPAKTUYECKUX 3aHITHUIX
KOMITIOHEHT CBOEBPEMEHHOCTH 4 4 8
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HTOro MakcHMyM 32 HepHo: 26 26 18 70

DK3aMeHaIMOHHas COCTaBIISIIO-

30
mast
Hapacrawmum ntorom 26 52 70 100
Ta6auuna 11.2 [epecuer 6a/1/10B B OLIEHKH 32 KOHTPOJIbHbIE TOYKHU
banjbl Ha JaTy KOHTPOJbLHON TOYKH Onenka
2 90 % ot makcuManpHON cyMMbl OaynoB Ha gaty KT 5
Ot 70% no 89% ot MakcumanbHON cymMMbl OayuioB Ha naty KT 4
Ot 60% 10 69% ot MakcuManbHON cymMMbl OayuioB Ha naty KT 3
<60 % oT MakcMMaJbHOM cyMMBbl OamoB Ha gaty KT 2
Ta6auna 11.3 Ilepecuer cymMMBbI 6A/JIOB B TPAAMIHOHHYIO U MEKIYHAPOIHYI0 OLIEHKY
Ouenka (FOC) Hrorosasi cymma ﬁann?B, YUYHUTBIBAeT YCIIeIIHO Ouenka (ECTS)
CIaHHBIM YK3aMEH
5 (oTnm4HO) (324TEHO) 90 - 100 A (oTIM4HO)
85 -89 B (ouenp xopomio)
4 (xopomo) 75 -84 C (xopormo)
(3a4TeHO) 70-74
3 (YOOBIETBOPHUTEIHHO) 65 - 69 D (ynosnersoputensHo)
(3a4TeHO) 60 - 64 E (mocpencTBeHHO)
2 (neynOBICTBOpHTEIBHO), Huxe 60 6a110B F (HeymoBneTBOpUTEIHHO)
(HE 3a4TEHO)
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12 YYEBHO-METOOUWYECKOE U UH®POPMALIMOHHOE OBECIEYEHUE
ANCLUUMINHDbI

12.1 OcHoBHas JuTEpaTYypa
1. Kucenes I'.JI. KBanToBast u onTudeckas JeKTpOHUKA [ DIEKTPOHHBIN pecype]| y4el. mocobdwue /.
—2-¢ u3a. -CII16. Jlanb, 2011. - 320 c. Pexxum pocryma: http://e.lanbook.com/book/627
2. Cxnapos, O.K. BOJIOKOHHO-ONTHYECKHUE CETH U CUCTEMBI CBSI3U. [DNEKTPOHHBIA pecypc| —
OnekrpoH. pgaH. — CII6. : Jlams, 2016. — 268 <c¢. — Pexum pocryma:
http://e.lanbook.com/book/76830
12.2 JlonmosHUTeIbHAS JIUTEPaTypa
3. Hyonumen IO.H. Teopust u npeoOpa3oBaHKe CUTHAJIOB B ONTHYECKUX CHCTEMaX [DJIEKTPOH-
HBIA pecypc] : yueb. mocobme. - CII6. : Jlams, 2011. - 368 c. Pexum pocryna:
https://e.lanbook.com/book/699
4. C.M. llanmapos, B.M. lllangapos, A.E. Mauaens, H.1. Bypumos. @otopedpaktuBHbie 3 dek-
TBl B 3JIEKTPOONTHYECKUX KpHUCTALIaX [DJIEKTpOHHBIA pecypc] : y4ded. mocodbme. — Tomck:
Tomck. roc. YH-T cucteM ymp. ¥ paauosnektpoHuku, 2012. — 244 c. Pexum pocryna:
http://edu.tusur.ru/training/publications/1553
5. TlpoekTupoBaHue W TEXHUYECKAS IKCILTyaTaIusl MU(PPOBBIX TEICKOMMYHUKAIIHOHHBIX CUCTEM U
ceteii: yueOHoe rocobue ams By3oB / E. b. Anekcees, B.H.I'opauenko, B.B.Kpyxmanes, [u ap.] ;
pen.: B. H. l'opauenko, M. C. Teepenkuii. - 2-¢ u3j., uctp. - M. : ['opsiuas nmuaus - Tenekom,
2012. - 392 c. (10).

12.3 YueGHo-MeTOAMYECKHE MOCOOUS M IPOrPpaMMHOe obecriedeHHe

12.3.1 O6s13aTenbHbIE y4eOHO-MeTOANYECKHE 0COOHs

6. OnTosNeKTpOHHbIE U KBAHTOBBIE MPUOOPHI U YCTPONCTBA [DIEKTPOHHBINH pecypc]| : YueOHo-
METOJIMYCCKOE TIOCOOHE TI0 OPTaHM3AINH CAMOCTOSITEIIbHON paObOThI U MPAKTUICCKUX 3aHATHH /
Kym TI. T. IHawgapoe B. M. - 2012. - 61 c. Pexum pocryna:
http://edu.tusur.ru/training/publications/2272

7. IlapanroBuu C.H. Hayuno-uccienoBaTenbckas paboTa CTyIEHTOB [DIEKTPOHHBIM pecypce]:
y4e0HO-METOIMYECKOE TIOCOOME 0 TPAKTHYECKUM 3aHATHSM M CAMOCTOSTEIIBHON pabdore/ —
Tomck: TYCYP, 2014. — 19 c. Pesxxum noctyna: http://edu.tusur.ru/training/publications/3738

8. UlapanroBuu C.H. MynbTHIUIEKCOPHOE U YCHIIUTEIHHOE 00OPYIOBAaHHE MHOTOBOJTHOBBIX OITH-
YeCKUX cHUCTeM CBsi3U. KOMIBIOTEpHBIN J1a00OpaTOPHBIA MPAaKTHKyM: y4eO0. MEeToJ. mocodue. -
Tomck : TYCVYP, 2016 — 158 c. [DneKTpOHHBIH pecypc].
http://edu.tusur.ru/training/publications/6021

12.3.2 YuyeOHO-MeTOAUYECKHE TOCOOUS IS JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 310POBbS
Y4eOHO-MeToInYeCcKre MaTepHabl IS CAMOCTOSITEIbHON U ayTUTOPHOI paboThl 00yJaromxcs
U3 YHCIIa MHBAIKOB PEIOCTABISIOTCS B OpMax, aanTHPOBAHHBIX K OTPaHUYEHUSIM HX 3/I0POBBS U
BOCIIPUATHS HH(POPMALIHH.
JL1s1 M1 ¢ HAPYILIEHUSIMHM 3PeHHUs
- B (hopMe INIEKTPOHHOTO JJOKYMEHTA;
- B IIeYaTHOH (opMe yBETUUEHHBIM MIPU(TOM.
JI1s1 1M1 ¢ HAPYIIEHUSIMH CJIyXa:
- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;
- B MIEYaTHOH (opme.
JI1s1 1M1 ¢ HApYLIeHUsIMM ONIOPHO-ABUIaTeIbHOI0 aNnapara:
- B (hopMe AIEKTPOHHOTO JJOKYMEHTA;
— B IeYaTHOM opme.

12.4 ba3bl 1aHHBIX, ”HPOPMAIIHOHHO-CIIPABOYHbIE, IOMCKOBbIE CUCTEMbI H TPedyemoe Ipo-
rpaMMHoOe o0ecreyeHue

1. Springer Journals — mMmOMHOTEKCTOBAas KOJUIEKIHS OJIEKTPOHHBIX KYPHAIOB H3IaTEIbCTBA
Springer. [Dnexrponnsiii pecype]. URL: http://link.springer.com/
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2. OOpa3zoBaTenbHbI MopTan B cBOOOJHOM foctyme: «Du3uka, XUMHsl, MaTeMaTUKa CTy/IeHTaM U
mkonbHuKaM. OOpaszoBarenpHbId TpoekT A.H. Bapruna». [OnekrponHbiii pecypc]. URL
http://www.ph4s.ru/; (nata oopamenus 14.01.2017)

3. Hayunmas osnektponnas Oubnmoreka eLIBRARY.RU. [Onekrponnsiii pecypc]. URL
http://elibrary.ru/defaultx.asp; (aara ooparenus 14.01.2017)

4. VuuBepcuterckas uHpopManmoHHas cuctema Poccus. [Dnektponusni pecypc]. URL:
http://uisrussia.msu.ru/is4/-main.jsp; (xara oopamenus 14.01.2017)

13 MATEPUAJTIBHO-TEXHUYECKOE OBECNEYEHUWE OUCUUMIIUHDbI
13.1 O61ue TpedOBaHUA K MATEPHAIbHO-TEXHHYECKOMY 00eCre4YeHNI0 U CUMILTHHBI

Jlst mpoBeieHUs 3aHATHH JeKIIMOHHOT0 THIA, TPYNNOBBLIX U HHAUBUIYAJBHBIX KOHCYJIbTa-
M, TEKYIIEro KOHTPOJIS M MPOMEKYTOYHOM aTTeCTAIMM UCIIOJIb3yeTCs yueOHas ayIuTopus, ¢ KO-
JIUYECTBOM IOCAZ0OYHBIX MECT HEe MeHee 22-24, 0o0opyaoBaHHas TIOCKOW M CTaHIapTHOM ydueOHOI MeOe-
np10. IMEIoTCst HarssAHbIe TOCOOUS B BUJIE MPE3CHTAIIUH 110 JICKITHOHHBIM pa3/iesiaM JUCIHILTAHBL.

Jlist mpoBeicHUS JIAa00PATOPHBIX 3aHATHH HCIIONB3YETCS Y4eOHO-UCCIIE0BATEbCKAs BBIYMCIIH-

TenbpHas aboparopus, pacronoxeHnas o aapecy 634034, Tomckas obmacth, T. ToMck, BepmmHarna
ynuna, 1. 74, 3 atax, aya. 3296. CocrtaB 000pya0BaHuUSA:
YueOnas meOenb;. KommbroTepsl kiacca He Hmke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/
500GB ¢ mmpokononocHbM goctynoM B Internet,— 8 mir.; Mcnonb3yercss TUIEH3MOHHOE TPOrPaMMHOE
obecrieyeHue, makeTsl Bepcueid He Hmke: Microsoft Windows XP Professional with SP3; Visual Studio
2008 EE with SP1; Microsoft Office Visio 2010; Microsoft SQL-Server 2005; Matlab v6.5 . AsTomaru-
3UpOBAaHHBIC paboure MecTa I pacuera, MOJACIMPOBAHMS U SKCIIEPUMEHTAIBHOTO UCCIIEI0OBAHUS BOJI-
HOBOJHO-ONTHYECKUX, (DOTOMOTMMEPHBIX AUPPAKIIMOHHBIX, & TakKKe (POTOPEPHPAKTUBHBIX ONTHYCCKUX
AJIEMEHTOB B crenuanusupoBanHoil nadboparopun I'TIO «Onroanexkrponuka» Ha kadg.CBUuKP (ayn.
3296, PTK).

st caMocTOATeIbHOM PadoThl UCIONB3YETCs ydeOHass ayauTopusi (KOMIIBIOTEPHBIA Kilacc),
pacnosnoxeHHas o aapecy 634034, Tomckas obnacts, r. Tomck, Bepmununa ynuna, a. 74, 3 stax,
ayn.333p. CocTaB 000py1OBaHUS:

VYyebnas mebenn; Kommnbroreps kiacca He Huxke [I9BM INTEL Celerom D336 2.81Tu. - 12 mir.;
Kommbrorepsr noakmtouens! k cetu MHTEPHET u obecnieunBaroT 10CTYIT B AJIEKTPOHHYIO HHGpOpMa-
[IMOHHO-00Pa30BaTEIbHYIO CPELY YHUBEPCHUTETA.

13.2 MaTepI/laJIbHO'TeXHI/I‘{eCKOC odecneyeHue AUCHUIIJIMHBI IJId JIMI ¢ OrPAaHUYCHHBIMU BO3-
MOKHOCTAIMM 310POBbSA

OcBoenne nucuuriuHbl urnamu ¢ OB3 ocyiecTBiseTcs ¢ UCMOJIb30BAaHUEM CPEJCTB O0yUEeHUS
00IIIero U CIIeHaIbHOTO Ha3HAYCHHS.

[Ipu 0Oy4eHNU CTYIEHTOB C HAPYIICHUSIMH CIIyXa MPEIyCMOTPEHO HCIOJIb30BAHNE 3BYKOYCHUIIH-
BAIOIIEH ammapaTypbl, MyJIbTUMEAUNHBIX CPEACTB U IPYTUX TEXHUYECKUX CPEACTB MpUEMa-TIepeaadn
yueOHOM MH(OpMalMK B JOCTYINHBIX (hOpMax AJis CTYJIEHTOB C HAPYLIEHUSMHU CIIyXa, MOOUJIBHOUN CH-
CTeMbl OOyUeHUs AJI CTYJEHTOB C WHBAJIMAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHUCTEMbI. YueOHas
ayJIuTOpHs], B KOTOPOH 00y4aroTCs CTYIEHTHI C HApYIIEHUEM CllyXa, 000pyJ0BaHA KOMIIBIOTEPHOHN TeX-
HUKOH, ayTMOTEXHUKOW, BUIEOTEXHUKOM, ITIEKTPOHHON TOCKOW, MYJIBTUMEIUNHON CUCTEMOM.

[Ipu oOy4eHUM CTYJEHTOB C HAPYIICHUSMHU 3PEHUSIMH MPETyCMOTPEHO HCIOIB30BaHUE B JICKIH-
OHHBIX M YU4EOHBIX ayUTOPUSX BOZMOKHOCTH MPOCMOTPA YJAICHHBIX O0OBEKTOB (HampuMep, TEKCTa Ha
JIOCKE WJIM ClIali/la Ha YKpaHe) MPpHY MTOMOIIN BUICOYBETHUUTENEH IS YAAICHHOTO IPOCMOTPA.

[Tpu 00y4eHNM CTYACHTOB C HAPYIICHUSIMH OMOPHO-BUTATEILHOTO amapaTa UCTIOIb3YIOTCS allb-
TepHATHUBHBIC YCTPOICTBAa BBOJAa MH(OPMAIMU U JPYrUe TEXHUUYECKHUE CPEICTBA NpHEeMa-Tieperadu
yueOHOU WH(pOpPMAIIMU B AOCTYMHBIX (hOpMax JJsl CTYACHTOB C HAPYIICHUSMHU OMOPHO-ABUTATEIHHOTO
amnmapara, MOOMJIBHOW CUCTeMBI OOYUIESHUS JJISI JIFOJCH ¢ MHBAIMTHOCTHIO.

14 ®OHA OLIEHOYHbIX CPEACTB U METOOAUYECKUE PEKOMEHAOALIUU MO
OPIrAHU3ALUNN U3YHEHUA ONCUUNTINHDbI

14.1 OcHoBHbIe TPeOOBaHUSA K (DOHY OLIEHOYHBIX CPEICTB U MEeTOAUYECKHE PEKOMEHIANHU
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@DOH/T OLIEHOYHBIX CPEJICTB M TUIIOBBIE KOHTPOJBHBIE 3a/IaHHS, UCIIOJIB3YEMbIC JIJIsI OLICHKU Cop-
MUPOBAHHOCTH U OCBOCHHUSI 3aKPEIUICHHBIX 32 JUCHUIUIMHON KOMIIETEHIIMM IPU MPOBEACHUU TEKYILEH,
MMPOMEKYTOUYHOM aTTECTAIIMU IO TUCIUILIMHE TPUBEJICH B MIPIIIOKEHUHU K paboueit mporpamMmme.

14.2 TpeooBaHusi K (pOHIY OIEHOUHBIX CPEACTB JJIsl JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH
310POBbA

I[HSI CTYACHTOB C OI'PaHUYCHHBIMU BO3MOKHOCTAMU 300POBBA MMPECAYCMOTPCHBI JOITOJIHUTCIBHBIC
OLICHOYHBIE CPEJICTBA, IEPEUCHb KOTOPHIX yKa3aH B TalJIHIIe.

Taﬁ.lmua 14 — I[OHOJ'[HI/ITGJILHLIC CpeacrBa ONCHUBAHUA TJIA CTYACHTOB ¢ UHBAJIUIHOCTBIO

(I)OpMLI KOHTPOJHA U OCHKHA

Karteropuu cryaeHToB
pe3yJibTATOB 00y4eHus

Buabl 10nm0THUTEIbHBIX OLIEHOYHBIX CPEICTB

TecTsl, MICEMEHHBIE CAMOCTOSTEBHBIC PAOOTEI,

C HapylIeHusAMH ciryxa
BOTIPOCHI K 3a4€Ty, KOHTPOJIbHBIE PaOOTHI

[IpenmyriecTBEHHO MUCHMEHHAS
MpoOBepKa

C Hapy1meHusMu 3pe-
HUS

CO6CCCI[0B3HI/IG 110 BOIIpOCaM K 3a4€Ty, OIIPOC 110
TCPMHUHAM

[IpeumytiecTBEHHO yCTHAS IPO-
BepKa (MHIUBUAYAIBHO)

C HapymeHus MU OTIOp-
HO-JIBUTAaTEIBHOTO aI-
napara

Penienue nucTaHIIMOHHBIX TECTOB, KOHTPOJIBHBIC
paboTHI, MICHBMEHHBIC CAMOCTOSTEILHBIC PAOOTHI,
BOTIPOCHI K 3a4ETy

HpeI/IMYHIeCTBCHHO JUCTaHIIMOH-
HBIMH MCTOJaMH

IIpeumyiecTBeHHO ITpOBEpPKaA
METOJIAMH, UCXOJIS U3 COCTOSIHUS
00yJaroIerocss Ha MOMEHT TIPO-
BEPKHU

C orpaHUYEHUSIMU TI0
OO0IIIeMETUITTHCKIM
MOKa3aHUAM

TecThl, MUCEMEHHBIE CAMOCTOSITENbHBIC PAOOTEHI,
BOIIPOCHI K 3a4€Ty, KOHTPOJIbHBIE paboThI, YCT-
HBIE OTBETHI

14.3 MeToanyeckue peKOMeHIAIMHU 10 OLEHOYHBIM CPeACTBAM JIsl JIHIl ¢ OTPAHHYEeHHBIMHU BO3-
MOZKHOCTSIMHU 3/10POBbSI

st ctynenroB ¢ OB3 npenycMaTtpuBaeTcst 1ocTymHas popMa mpeaocTaBiIeHus 3aJaHui OIIEHOY-
HBIX CPEJICTB, @ UMEHHO:

B [IEYaTHOH (opme;
B TIe4aTHON (OpMeE ¢ YBEITUICHHBIM HIPUPTOM;
B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA;
METOJIOM YTCHHSI ACCHCTEHTOM 33J[aHuUs BCIYX;
e [PEOCTaBJICHUE 33JaHUs C UCIIOIB30BAHUEM CYpPI0IIEPEBO/IA.

CTyseHTaM ¢ WHBIATHOCTHIO YBEJIMUMBACTCS BPEMs Ha MOJTOTOBKY OTBETOB Ha KOHTPOJIbHBIC
BOITPOCHI. IL]'[?I TaKUX CTYACHTOB MPEAYCMATPUBACTCA AOCTYIIHAA (1)0pMa NpeaoCTaBJICHNA OTBETOB Ha
3aJ]aHusl, @ UMEHHO:

MUCbMEHHO Ha Oymare;
HabOp OTBETOB HAa KOMIIBIOTEPE;
Ha0Op OTBETOB € UCIOJIb30BAaHUEM YCIYT ACCUCTEHTA;
® [IpEe/ICTaBIIEHUE OTBETOB YCTHO.
[Ipouenypa oueHuBaHUS PE3yIbTaTOB OOyYEHHs MHBAIUAOB M0 TUCHUIUIMHE MpEelycMaTpUBaeT
npeaoCTaBJICHUC I/IH(l)OpMaIII/II/I B q)opMax, AaallTUPOBAHHBIX K OIPaHUYCHUAM HUX 3J10PpOBbS U BOCIIPpUA-
TUs UH(pOpMaIu:

JI1s1 1ML ¢ HApYLIeHUsIMM 3PeHHUs
- B (hopMe IIEKTPOHHOTO JOKYMEHTA;
- B [I€YaTHOHN (popMe YBETUUEHHBIM LIPUPTOM.
JIJ1s1 1M1 ¢ HAPpYUIEHUSIMH CJIyXa:
- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;
- B MIEYaTHOH (opme.
JI1s1 1M1 ¢ HAPYLIEHUSIMU OTIOPHO-BUTaTeIbHOIO annapara:
- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;
- B MIEYaTHOH (opme.
[Tpu HE0OX0AMMOCTH /17151 00YHAIOIIUXCSI C MHBAJUAHOCTBIO MPOLIEAYPa OLEHUBAHUS PE3YIbTaTOB 00Yy-
YEHUST MOXET IPOBOIUTHCS B HECKOJIBKO ITAIOB.
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INPUJIOXKEHHUE 1

MHHHUCTEPCTBO OBPA30OBAHWS 1 HAYKH POCCUMCKOM ®EJTEPAIINU
denepanbHOE rOCYAAPCTBEHHOE OFOJKETHOE 00Pa30BaTEIbHOE YUPESIKICHUE
BBICIIIETO 00pa30BaHuUs

«TOMCKHI I'OCYJJAPCTBEHHBIA YHUBEPCUTET CUCTEM YIIPABJIEHUS
N PAAUODIJIIEKTPOHUKMN» (TYCYP)

YTBEPXKIAIO
IIpopexkTop no yuedHoii padore
ILE. Tposin
«__» 2017r.

®OHJI OIIEHOYHBIX CPEJCTB IIO YYEBHOM JJUCHUIIJIMHE

«IIPOEKTHPOBAHHUE KOMIIOHEHTOB OIITUYECKUX CUCTEM CBA3HU (I'T1O 4)»

YpoBeHb OCHOBHOI 00pa30BaTeJIbHOM MPOrPaMMBbI OakajaBpuar

Hanpasienue nmoaroroBku 11.03.02 MH)OKOMMYHHKAITMOHHBIE TEXHOJIOTUU M CHCTEMBI CBSI3U

[poduar OnTHYECKHUE CUCTEMBI U CETH CBSI3U
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1 Bgenenue

®onp oneHouHBIX cpenacTB (POC) sBuseTcs MPUIOKEHUEM K pabouelt mporpamme AUCIUTUTHHEI «[IpoekTupoBaHue
KOMITOHEHTOB ontrdeckux cucteM cBssu ( [TIO 4)» u npencraBisier co60i COBOKYITHOCTh KOHTPOJIbHO-U3MEPHUTEITBHBIX
MaTepuasioB (KOHTPOJIBHBIC PA0OTHI, TECTHI U JIP.) ¥ METOJOB MX HCIIOJIH30BAHMUS, IIPSIHA3HAYCHHBIX JUI U3MEPEHUS YPOBHS

JOCTUIKCHUA CTYACHTOM YCTAaHOBJICHHBIX PE3YJILTATOB 06y‘IeHI/I$[.
®dOC o JAUCHUIUIMHE HCHOJIB3YCTCA IMPU MPOBEACHUN TCKYIICT'O KOHTPOJIA YCIICBAEMOCTHU (KOHTpOJ'ILHI)Ie TO‘IKI/I) n

MIPOMEXYTOUYHOM aTTeCTaluu (9K3aMEH) CTYJIEHTOB.

HepequL 3aKpPCIJICHHBIX 3a KOMIIETCHLIMH MPpUBCJCH B Ta6nnue 1.

TaﬁJmua 1- Hepeqem, 3aKPCIVICHHBIX 3a IIPICIII/IHJIHHOﬁ «KOMHeTeHIII/Iﬁ

Kog DopmMyIHPOBKA KOMIIETCHIHH Jr1ansl (OPMHUPOBAHUS KOMIIETCHIIMHA
IK-9 YMEHHEM MPOBOLAUTH PACUETHI 110 3HATD.
IIPOEKTY CETEH, COOPYKEHHI — COBpPEMEHHBIE aBTOMATH3MPOBAHHBIE CHCTEMBI IPOEKTH-
CpeCcTB MHPOKOMMYHHUKALUH B CO- pOBaHWMs, TUIIOBBIE IAKETHI MPUKJIAJHBIX MPOTPAMM, MPH-
OTBETCTBHHM C TEXHUYCCKUM 3aJaHH- MEHSEMBIE MPHU IMPOCKTUPOBAHUN ONTOIIEKTPOHHBIX KOM-
€M C HMCITOJIb30BAHMEM KaK CTaHIapT- TIOHEHTOB M yCTPOWCTB;
HBIX METOJIOB, IPUEMOB H CPEJICTB yMeTh:
aBTOMAaTH3alNK NPOCKTUPOBAHNA, — TPOBOAUTH 3CKHU3HOC TMPOCKTUPOBAHHUEC IECPCICKTUBHBIX
Tak U CaMOCTOATEJIBHO CO3/1aBaCMBbIX OMNTOJJICKTPOHHBIX 3JIEMEHTOB TEICKOMMYHHUKAIIMOHHBIX
OPMIMHAJILHEIX IIPOrpaMM CUCTEM,
BJIAJIETh.
— THUIOBBIMU NAKETaAMH NPUKIAJHLIX [IPOrpaMM, IPUMEHsE-
MBI€ IIPH IPOEKTUPOBAHUM ONTOIEKTPOHHBIX KOMIIOHCH-
TOB U YCTPOMCTB.
IIK-15 | ymenuem pa3pabaTeiBaTh U 0hopM- 3HAThH:
JIATh PAa3INYHYIO IPOEKTHYIO U TEX- — COBPEMEHHYIO 3JE€MEHTHYI0 0a3y IpU IPOEKTUPOBAHUH
HHUYECKYIO TOKYMEHTALIUIO OIITOBJIEKTPOHHBIX KOMIIOHEHTOB M YCTPOMCTB;
YMeThb!
— CaMOCTOATEIbHO Pa3OUpaThCs B METONUKAX ABTOMATH3H-
POBAaHHOI'O NPOCKTHPOBAHMS ONTOIJIECKTPOHHBIX KOMIIO-
HEHTOB M YCTPOMCTB M NPUMEHATH UX JJ PELIEHHS I10-
CTaBJICHHOM 3a1a4H;
BJIAJIETh.
— CPEACTBaMH  ABTOMATHU3MPOBAHHOIO  MPOCKTUPOBAHUS
OIITOBJIEKTPOHHBIX KOMIIOHEHTOB M YCTPOMNCTB.

2 Peanu3zanus koMneTeHI Ml

2.1 Komnerennus ITK-9

[K-9: ymeHne MPOBOIUTH PacueThl O MPOEKTY ceTeil, COOPY:KeHHIi  cpeACTB HH(POKOMMYHHUKALMIT B COOTBET-
CTBHH ¢ TEXHHYECKHM 3aJaHHEM C MCIOJb30BAHHEM KAK CTAHIAPTHBIX METO10B, IPHEMOB U CPEACTB aBTOMATH3AlMHI
MPOEKTHPOBAHHUS, TAK M CAMOCTOSATEIHHO CO31aBaeMBbIX OPUTHHAIBHBIX MPOrPaMM.

Jast opMHUpOBaHNS KOMIIETEHIINH HEO0XO0IMMO OCYIIIECTBUTD Psi ATATIOB.

Otarsl GOpPMUPOBAHKST KOMIIETEHIINH, IPUMEHSIEMBIE /IS TOTO BUJIBI 3aHATHH, M UCIIOIb3YEMbIE CPE/ICTBA OLICHUBAHMS
MPECTABICHBI B TAOJHIIE 2.

Taﬁ.mma 2- Dransl (l)OpMHpOBaHI/Iﬂ KOMIIETCHIMU U UCII0JIB3YEMbIEC CPEICTBA OLICHUBAHUSA

Cocras 3narhb YMmerhb Baangern
-  COBpPEMEHHBIE aBTOMATU3UPO-
P po- | MPOBOAUTH ICKU3HOE IMPOEK-
c BaHHBIE CHCTEMBI TPOEKTHUPO- THpOBaHHE nepcriekTHpHpx | THTOBBIMH MaKETaMH MpU-
oaep- BaHUs, THUIIOBBIC IAKETHI IIPpH- OITOXJIEKTPOHHBIX  JIEMEHTOB KJIQJIHBIX TMpPOTrpaMM, IpHU-
JKaHHe KIIaQIHBIX TIporpamMm, NpuMeEHsI- TE/IeKOMMYHUKALMOHHBIX ~ CH- MEHSIEMBIX IIPU MPOECKTUPO-
3TanoB eMble TIpU TMPOEKTUPOBAHUU cTeM: BaHMH  ONTO3JIEKTPOHHBIX
ONTOAIEKTPOHHBIX KOMIIOHEH- ’ KOMITOHEHTOB U YCTPONCTB
TOB U yCTpPOICTB
o Jleknuu o Jlekmuu o Jlexun
Buani
SAHSITHI o JlabopaTopHBIC 3aHATHSL. o JlabopaTopHBIC 3aHATHSL. o JIabopaTopHbIe 3aHATHUS.
o [IpakTryeckue 3aHATHUS o [IpakTuyeckue 3aHATUS o [IpakTHyeckue 3aHATUS
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e CaMOoCTOsATEIbHAS pa60Ta.

e CaMocCTOsATENbHAS pa60Ta.

o CaMoCTOsTEIbHAS pa60Ta.

HUcnoan-

e Koncnekr
3yeMble .

® YCTHBIN OTBET
cpeacTBa

e DK3aMeH
OIleHH-
BaHHs

o OdpopmiieHrE OTYETHOCTH U
3ammTa 1abopaTopHBIX padoT;

e KOHCIIEKT caMOCTOATENbHON
paboTHI.

® 3amura 1a00paToOpHOi pa-
0O0TEI

e OtueT no J:abopaTopHOi
pabote

® DK3aMeH

OOmue XapakTepUCTUKH MTOKA3aTeNeH M KPUTEPUEB OLICHUBAHNS KOMIICTEHIIMN HA BCEX ATalax MPHUBEIEHBI B Tabnuie 3.

Ta6auna 3 — O0mue XapaKkTepHCTHKHY NOKa3aTesIell 1 KpUTepHeB OLeHUBAHUS KOMIETEHIIMH MO ITanaM

IHoka3zarenu u
3HaTnL Ymers Baanern
KpUTEpUHU
ObnanaeT hakTHIECKH- O06nazmaeT quamna3oHoOM
OtanvHo MH U TEOPETHUECKUMH 3Ha- | MPAKTHYECKUX YMEHUH, TpeOy- KontpomnupyeT padoty,
(BbICOKHIi ypoO- HUSIMU B TIpeZienax u3ydae- €MBIX JUIS Pa3BUTHS TBOP- MPOBOJIUT OLIEHKY, COBEPIICH-
BEeHb) MOH 0071aCTH C TOHUMAaHH- YECKHX pelIeHui, abcTparupo- | cTByeT AeHCTBHS pabOTHI
€M I'paHuIl IPUMEHUMOCTH BaHMs IPOOIEM
O0ajaer quana3oHoOM Bepet oTBETCTBEHHOCTH 32
3HaeT (axThl, TPUHIH- .
Xopomo NpaKTHYECKUX YMEHHUH, TpeOy- 3aBEpIICHHUE 3a1a4 B UC-
. IIBI, ITPOLIECCHI, OOIIHE HO-
(6a3oBbIii ypo- eMBIX JUIS PelleHHUs onpeie- CJIe/IOBaHUM, TIPHCIIOCa0IMBaeT
HATHA B IpE€AcIax usydac-
BeHb) N JIEHHBIX MpobJeM B 00acTu CBOE MOBEJICHUE K 00CTOSITEIb-
Mo# obnacTu
UCCIIeJ0BaHUS CTBaM B PELICHUH NPoOIIeM
YaoBaersopu- OO6agaeT OCHOBHBIMU
OO6naznaer 6a30BBIMU Paboraet npu npsiMmom
TeJIBbHO (T0po- YMEHUSAMH, TpeOyEeMBbIMH IS
N OOIIMMH 3HAHUSAMHU HaOII0IeHUH
rOBbIii YPOBEHD) BBITIOJHEHHS TIPOCTHIX 3a/1a4

CDopMmepOBKa IOKa3aTeaeh 1 KPUTCPUCB OLICHNBAHU ,I[aHHOﬁ KOMIICTCHIIMU TPUBCACHA B Ta6J'II/II_[€ 4

Ta6auna 4 — [oka3aTeau U KPUTEPHHU OLIEHHBAHUS KOMIIETEHIHH HA ITANAX

Iloxa3zaTenau n
KPHUTepHH

3HaTh

Ymernb

Baagernb

Otanano /
3a4TEHO

(90-100

0aJ1710B)

3HaeT COBPEMEHHBIE aB-
TOMAaTU3UPOBAHHBIE CUCTE-
MBI IPOEKTUPOBAHUS, TH-
MOBBIE NMAKETHI TIPUKIA]-
HBIX NIPOrpamMM, IpPUMEHS-
€Mble NPH MPOEKTUPOBAHUHI
ONTONIEKTPOHHBIX KOMIIO-
HEHTOB U YCTPOICTB.

YmMmeet cBOOOTHO TIPOBO-
JTUTH 9CKU3HOE TPOCKTUPOBa-
HUE MTEPCIIEKTUBHBIX OITO-
9JIEKTPOHHBIX IIEMEHTOB Te-
JIEKOMMYHHUKAIIMOHHBIX CHCTEM

Bnaz[eeT THUIIOBBIMHU ITaKEC-
TaMU MPUKIIAAHBIX IIPOTrpaMM,
MNPUMCEHACMBIMU IIPU IIPOCKTHU-
POBaHUU ONTOIICKTPOHHBIX
KOMIIOHCHTOB U yc’[‘pOﬁCTB

Xopouio /
(70-89
0aJ1710B)

Hmeer npencrasieHue
0 COBPEMEHHBIX aBTOMATH-
3UPOBAaHHBIX CHCTEMAX
MIPOEKTHUPOBAHNUS, TUIIOBBIX
MaKeTax MPUKIATHBIX IPO-
rpaMM, IPUMEHSIEMbIE IPU
MIPOEKTUPOBAHHUH OITO-
JNEKTPOHHBIX KOMIIOHEH-
TOB U yCTPOICTB

CaMOCTOSITEeBHO NPOBO-
JIUTh 9CKU3HOE NPOEKTHPOBA-
HUE NEPCIICKTUBHBIX OITO-
QJICKTPOHHBIX 3JICMCHTOB TEC-
JICKOMMYHHUKAIITUOHHBIX CUCTEM

Bilageer OCHOBHBIMU TH-
MOBBIMH MTaKE€TAMHU TIPUKIIA]I-
HBIX TIPOTpaMM, IPUMEHIEMbI-
MU TP TPOEKTUPOBAHUN
ONTO3JIEKTPOHHBIX KOMIIOHEH-
TOB U YCTPOHCTB

YnosJe-
TBOPUTEJIHLHO
/ (60-69

0aJ1710B)

Jaet onpeneneHus mno
COBPEMEHHBIM aBTOMATH-
3MpOBaHHBIM CUCTEMAM
IIPOCKTUPOBAHM S, TUIIOBBIM
[aKeTaM IPUKJIaJHBIX MPO-
rpaMM, IPUMEHSEMBbIE TIPU
MIPOEKTUPOBAHUM OIITO-
3JIEKTPOHHBIX KOMIIOHEH-
TOB U YCTPONCTB

IToxa3siBaeT HCIIOJIHOEC, HEC-
JA0CTATOYHOC YMCHUC ITPOBO-
JAUTb 5CKU3HOC IMPOCKTHUPOBA-
HUE NEPCIICKTUBHBIX OITO-
OJICKTPOHHBIX 3JICMCHTOB TEC-
JICKOMMYHHUKAIITUOHHBIX CUCTEM

JleMOHCTpHpYeT HEMOIHOE,
HEZ0CTaTOYHOE BIIaJICHUE TU-
MOBBIMHU ITAKETAMU IIPUKIIA[-
HBIX IIPOIPaMM, IIPUMEHAEMBI-
MU IIPU IPOEKTUPOBAHUU
ONTONIEKTPOHHBIX KOMIIOHEH-
TOB U YCTPOMNCTB
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IpumeyaHue: KOJIMUECTBO OAIIOB M MEPEBO] B TPATUIIMOHHYIO OIIEHKY YKa3aHO B COOTBETCTBUU C MyHKTOM 11 Pabo-

4yel IporpamMMel.

2.1 Komnerennus IIK-15

IIK-15: ymenuem pazpadatsiBaTh H 0OPMJIATH PA3IHYHYI0 IPOEKTHYIO U TEXHUYECKYIO TOKYMEHTAIMIO.
Jast hopMHUpOBaHUS KOMIIETEHIIMHA HEO0OXOIMMO OCYILIECTBUTD Psijl ATATIOB.

Oranbl ('I)OpMI/IpOBaHI/Iﬂ KOMIIETCHIUH, TPUMEHAEMBIC JII 3TOT'O BUIbI 3aH}ITI/II\/'I, 1 UCIIOJIB3YEMBIC CPEACTBA OLICHUBAHUA

MIPECTaBICHEI B TaOIHIIE 5.

Tadauua 5 - ITansl GopMHUPOBAHUS KOMIIETEHIMH H HCIOJIb3yeMble CPeACTBA OLleHUBAHUS

CocraB 3HaTh Ymerpb Baaners
CaMOCTOATENBHO  Pa30upaTbest
B MECTOJMKAaX aBTOMATHU3UPO-
C COBPEMCHHYIO  DJIEMECHTHYIO A po-1 CpeJICTBaMU  aBTOMATH3H-
oaep- 6 BaHHOT'O MPOCKTUPOBAHUS
a3y TpH  TPOEKTUPOBAHHUU POBaHHOTO  TIPOEKTHUPOBa-
JKaHHe OTITO3JIEKTPOHHBIX KOMITOHEH-
OTITO3JIEKTPOHHBIX KOMITOHEH- N HUS OTITORJICKTPOHHBIX
ITanoB . TOB M YCTPOUCTB M NPHMEHATH .
TOB U YCTpPOWCTB KOMIIOHEHTOB H yCTPOICTB
WX JUIA PEUICHHs MOCTaBIICH-
HOM 3a7a4uu
o Jlexuun o Jlexuun o Jlekuu
Buabi e JlabopaTopHBIC 3aHATHS. o JlabopaTopHBIC 3aHATHSL. o JlabopaTopHbIe 3aHATHS.
3aHATHH o [IpakTHyecKue 3aHATH o [IpakTHyecKue 3aHATHI o [IpaKTryecKue 3aHATUL
e CamocrosTenbHas paboTa. e CamocrosTenbHas paboTa. o CamocTosiTenbHas padbora.
o 3amuTa 1abopaTOpHOIL pa-
Hcnonn-
sveMLIe ¢ Koncnexr ¢ OopmIieHHE OTICTHOCTH U 0O0TEHI
c)[,)eucn;a e YCTHBII OTBET 3ammrTa J1JabopaTOPHBIX PadoT; o OtueT no JlaboparopHoi
omennu e DK3aMeH o KOHCIIEKT caMOCTOSATEIbLHOM pabore
paboTEI. ® DK3aMeH
BaHHA

OO11re XapakKTepUCTUKU TIOKa3aTeNIei M KPUTEPHUEB OIICHUBAHKS KOMIICTCHIIMK Ha BCEX dTanax MPUBECHBI B TabuIIe 6.

Ta6auna 6 — O0mue XapaKTePpUCTHKU MOKa3aTeIell 1 KPUTEepPHeB OLeHHBAHUS KOMIETEHIIMH M0 ITANaM

Iloxa3zaTenun

3HaTh YMmerhb Baanernb
U KPpUTEPUH

ObnanaeT GakTUUSCKH- OO6nagaeT nuana3oHOM
OT1an4HO MH U TEOPETUICCKAMU 3Ha- MPaKTUIECKUX YMECHUH, TpeOy- Kontpomupyer padoty,
(BBICOKMIi ypoO- HUSIMU B IIpeJieNax u3ydae- EMBIX JUTS Pa3BUTHUS TBOP- MIPOBOJIUT OIICHKY, COBEPIIICH-
BeHb) MOI 00JIaCTH ¢ TOHUMAHH- YECKHX pelIeHuH, abcTparupo- CTBYET JIeHCTBUS pabOTHI

€M TpaHUIl IPUMEHUMOCTH BaHU MMPOOIIEeM
OOJiaaeT 1Mana3oHoOM Beper oTBeTCTBEeHHOCTS 32

3HaeT QaxThl, MPUHIU- o

Xopomro MPaKTUIECKUX YMECHUH, TpeOy- 3aBepIIeHHE 33134 B HCCIEI0-
. ITBI, TIPOIIECCHI, OOIIHE 0-
(6a3oBbIii ypo- EMBIX JUTS PEIICHUs Onpee- BaHUH, IPUCTIOCA0IH-BaeT
HATHS B TIpeJiesiaX u3ydae-
BeHb) MOt 0GacTH JICHHBIX TIPOOJIEM B 00J1acTH CBOE€ IIOBEJIEHHE K 00CTOATEND-
HCCIIEIOBAHMS CTBaM B PEIlICHUH MPoOIeM
YnosiaerBopu- O0J1a1aeT OCHOBHBIMHA
A p Obnanaet 6a30BBIMH o Paboraet npu npssmom
TeJabHO (Iopo- YMEHHAMH, TPeOYyEeMBIMHU IS
. OOIUMH 3HAHUSIMU HaOJIIO e HUH

rOBbIii YPOBEHbD) BBITIOJTHEHUSI TIPOCTHIX 3a]1a4

DopMynupoBKa IMOKazaTeNeil 1 KPUTEpPHEB OLIEHUBAHNS JAHHOW KOMIIETEHIINY IPHUBE/ICHA B TaOIHIe 7.

Taﬁ.lmua 7 — Iloka3aTenu u KPUTEPHUH OCHUBAHUSA KOMIIETCHIIHH HA dTanax

IToxka3are-
JIM M KpHUTe-
puu

3HarnL

YmMmern

Baagernb
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Otimyno /
3aureno (90-
100 6ansioB)

3HaeT COBPEMEHHYIO
9JIEMEHTHYIO 0a3y npu
MIPOEKTUPOBAHUU ONTO-
JIEKTPOHHBIX KOMIIOHEH-
TOB U YCTpPOMCTB.

Ymeet cBOOOAHO pa3du-
paTthcsi B METOAUKAX aBTOMa-
TH3HPOBAHHOTO MPOCKTHPOBA-
HHS ONITOBJICKTPOHHBIX KOMIIO-
HEHTOB U yCTPOICTB U pUMe-
HATb UX JUIS PELICHHS ITOCTaB-
JIEHHOH 3aJa4u

Brnageer cpenctsamu aBTO-
MaTU3UPOBAHHOTO IPOEKTUPO-
BaHUA ONTORIEKTPOHHBIX KOM-
IIOHEHTOB U yCTPOMCTB

Nmeer npencrasnenue
0 COBPEMEHHOM 3JIEMEHT-
HO¥ 6a3e pH IPOEKTHPO-

YMeeT caMOoCTOSTENBHO
pa3dupaTbcs B METOJUKAX MO-
JIETTMPOBAHHUS ONTOIJIEKTPOH-

Bnageetr ocHOBHBIMH
CpeICTBaMHU aBTOMATH3HPO-
BaHHOTO TIPOCKTUPOBAHUS

YCTPOMCTB ¥ IPUMEHSAThH UX
JUISL pellIeHHs] IOCTaBJICHHOU
3a1a4u

Xopowo / (70- | payuy onrosnekTpoHHBIX HBIX ¥ HETMHEHHO-ONTHYECKHX | ONTOAJIEKTPOHHBIX KOMIOHEH-
89 6a10B) KOMIIOHEHTOB U yCTPOWCTB | KOMIIOHEHTOB U YCTPOMCTB U TOB M yCTPOHCTB
TIPUMEHSATh UX IS PEIIeHUs
TNOCTABJICHHOM 3a/1auK
[Haet onpenenenus [Toka3bIBaeT HEMONHOE, HE- JleMOHCTpUpPYET HETIOIHOE,
COBPEMEHHOM S7IEMEHTHOH | J0CTaTouHOE yMEeHHE caMOCTO- | HEI0CTATOYHOE BIIaJCHHE
v 6a3bl IPH IPOCKTUPOBAHUH | ATENTLHO Pa3oUpaThCs B METO- CpesICTBAMM aBTOMATH3HMPO-
p:f:;:::;)_ ONTOICKTPOHHBIX KOMIO- | JMKaX aBTOMATH3HPOBAHHOTO BAaHHOTO MPOECKTUPOBAHUS
60-60 Gan- HEHTOB M yYCTPOHCTB IPOEKTUPOBAHHUS ONTOSJIEK- OTITOYICKTPOHHBIX KOMIOHCH-
EIOB) TPOHHBIX KOMIIOHEHTOB H TOB U YCTPOHCTB

IIpumeyaHue: KOJIMUECTBO OAJIOB U MEPEBO/] B TPAJIUIIMOHHYIO OLIEHKY YKa3aHO B COOTBETCTBUU C myHKTOM 11 Pabo-
Yyeil mporpaMmal.

3 Tunosblie KOHTPOJIbHBIC 3a1aHUSA

I[J'IH pcajin3daiy BbBIIICTICPECYNCICHHBIX 3a/1a4 OGy‘IeHI/IH HCHOJIB3YIOTCA CICAYIOUINE MaTCpUaJIblL:
—  TUIIOBBIC KOHTPOJIbHBIC 3aaHUA NI UHBIC MaTCpHaibl, HeO6XOI[I/IMI)Ie JJIA OLICHKN 3H3HPII>1, yMeHHﬁ,
HaBBIKOB 1 (I/IJ'II/I) OIIbITAa ACATCIBHOCTH, XapAKTCPU3YIOIIUX STAIlbl (I)OpMI/IPOBaHI/Iﬂ KOMHGTGHHI/Iﬁ B IIPpO-
oeCCcE€ OCBOCHUA 06pa303aTean0171 IporpaMMebl, B COCTABEC:

3.1 IlpakTHYecKHe 3aHATHS U CEMHHAPHI II0 TEMaM:

1. ABTOMaTH3MPOBAHHOE IIPOCKTUPOBAHNE ACCHBHBIX ONTHYSCKHMX KOMIIOHEHTOB
2. ABTOMAaTH3UPOBaHHOE NPOSKTHPOBaHKE JH(PPAKIIMOHHBIX ONTHYECCKHX DIIEMEHTOB
3.ABTOMaTI/I3I/IpOBaHHOC MPOCKTUPOBAHUEC TUTAHAPHBIX, KAHAJIBHBIX W BOJIOKOHHBIX BOJIHOBOJHO-ONITUYCCKUX JJIC-
MCHTOB
4. ABTOMaTHU3MPOBAHHOE MPOCKTUPOBAHUE BOJOKOHHO-ONTUYECKUX U HETMHEHHO-ONTHYECKUX YCTPOHUCTB
5. IlpoBesieHnE MPOEKTUPOBAHUS 10 TEME UHAMBUAYAIBLHOTO 3aJaHUs
6. .O0paboTka, aHaNKU3 U MHTEPIPETAIUS PE3yIbTaTOB IPOSKTUPOABHUS
.7. IlpeacTaBieHue pe3yIbTaTOB — COCTABICHUE OTUETA, JOKIIAga U MPE3eHTAIUY, 3all[UTa, II0OArOTOBKA CTaTel K
NyOJIMKalnK ¥ JOKJIAJ0B Ha KOH(EPEHIIMH, y4acTHe B KOHKypcax
.YKa3aHHs K IPAKTHYSCKUM 3aHATHAM MIPUBEICHO B Y4eOHO-METOIMYECKHX NocoOusx [6,7].

3.2 JIaboparopHble padoOThI 10 TEMaM:

1. OcBoeHHe MPOrpaMMHBIX CPEJICTB [0 MPOCSKTUPOBAHMIO KOMIIOHEHTOB ONTHYECKHUX CHCTEM CBSI3H
2. OcBoeHMEe NPOrpaMMHBIX CPEJICTB IO ITPOCKTUPOBAHUIO YCTPOWUCTB ONTHYECKUX CHCTEM CBSI3H
VkazaHusi K JIabOpaTOpHBIM padoTaM NPUBEICHBI B y4eOHO-METOMMYEeCKOM mocoduu [8],

3.3 Bomnpocsl 1Jis1 IPOBeJAeHHUs IK3aMeHa:

MO)ICJ'[I/I OINITORJICKTPOHHBIX KOMITIOHECHTOB I ONTHYCCKUX I/IHq)OpMaLII/IOHHBIX " CBA3HBIX CUCTEM
MO)ICJ'[I/I HEIMHEHHO-ONTHYECKUX KOMIIOHCHTOB JJIA OIITHYCCKHUX I/IH(I)OpMaLU/IOHHBIX " CBA3BHBIX CUCTEM
MO)ICJ'[I/I OIITORJICKTPOHHBIX yCTpOﬁCTB JUIA OITHYCCKUX I/IH(I)OpMaLII/IOHHI)IX " CBA3BHBIX CUCTEM
MO)ICJ'[I/I HEITMHEHHO-ONTHUECKUX yCTpOﬁCTB JJIA ONTUYCCKHUX I/IHq)OpMaHI/IOHHLIX " CBA3BHBIX CUCTEM
MeTOIII/IKI/I ABTOMATU3UPOBAHHOTO MPOCKTUPOBAHUS MMOJIAPU3AITUOHHBIX ONITUYCCKUX DJIEMECHTOB
MGTOHI/IKI/I IIaCCUBHBIX OIITHUYCCKUX 3JICMCHTOB

MCTOHI/IKI/I ABTOMATU3UPOBAHHOT'O IPOCKTUPOBAHUA ,HI/I(l)paKHI/IOHHBIX OIITUYCCKUX DJICMCHTOB
CpeﬂCTBa ABTOMATHU3HUPOBAHHOI'O IMPOCKTUPOBAHU ,Z[I/I(bpaKHI/IOHHLIX OIITUYCCKUX IJICMCHTOB

NN E
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9. MeToayku aBTOMATH3MPOBAHHOIO MPOCKTUPOBAHUS IJIAHAPHBIX ¥ BOJIOKOHHBIX BOJTHOBOAHO-ONTHYECKUX DJIe-
MEHTOB

10. CpencrBa aBTOMAaTH3MPOBAHHOTO IPOSKTHPOBAHMS IUIAHAPHBIX U BOJOKOHHBIX BOJIHOBOIHO-ONTHYECKUX dJIe-
MEHTOB

11. MeToauku aBTOMaTH3UPOBAHHOTO IPOSKTUPOBAHUS BOJIOKOHHO-OIITHYECKHX M HEJIMHEHHO-ONTHISCKUX
YCTPOWCTB M MPUOOPOB /ISl ONTHICCKUX CHCTEM CBSI3H M 00paboTKH

12. CpencrBa aBTOMAaTH3MPOBAHHOI'O MPOCKTHPOBAHHS BOJIOKOHHO-ONTHYECKUX U HEITMHEHHO-ONTHYECKIX
YCTPOWCTB U MPUOOPOB ISt ONTHYECKUX CUCTEM CBSI3U U 00paboTKH

13. BeimonHeHre MHAMBUAYAIBHOTO 331aHus. [IpencraBieHne pe3ynbTaToB — COCTaBlICHNE O0TYETa, JOKIAAa U Ipe-
3€HTAlNH, 3alUTa, HOATOTOBKA CTAaTeH K ITyOJIMKAalNK 1 IOKJIa 0B Ha KOH(EPEHIINH, Y4acTHe B KOHKypcax

Metoaudeckue MaTtepuajibl Jid MOATOTOBKH K 3a4€Ty MNPUBCIACHLBI B [1-8],

4 METOAUYECKHUE MATEPHUAJIbI

s obecriedeHns mporecca 00y4IeHHs U pelIeHus 3a1a4d 00yIeHHUS HCTIONB3YIOTCS CIEIyIONIIe METOJUIECKUe MaTe-
pHAITBI, OTIPENEISIOIINE TIPOIEAYPHI OLICHUBAHUS 3HAHWHN, YMEHUH, HABBIKOB W (MJIM) OTIBITA JAEATEIHHOCTH, XapaKTepHU3yIo-
IIUX 3Tanbl GOPMHUPOBAHI KOMIETEHIIHH, B COCTaBe:

4.1 OcHoBHas JIATepaTypa

1. Kucenes I'.JI. KBanTOBas n onTHyYecKas JICKTPOHUKA [DIEKTPOHHEIN pecype] y4eb. mocodume /. —2-e u3m. -CII6.
Jlans, 2011. - 320 c. Pesxum moctyma: http://e.lanbook.com/book/627

2. Cxmsapos, O.K. BoJIOKOHHO-ONITHYECKUAE CETH M CHUCTEMBI CBSI3U. [DIEKTPOHHBINA pecypc] — DIEKTpOH. AaH. —
CIIG. : Jlanb, 2016. — 268 ¢. — Pexxum goctyma: http://e.lanbook.com/book/76830

4.2 JlomoHUTEIbHAS JINTEpATypa

3. JHy6uumer FO.H. Teopus u mpeoOpa3oBaHHE CUTHAIOB B ONTHYCCKHX CHCTEMax [DJIEKTPOHHBINA pecypc] : yuel.
nocobue. - CII6. : Jlaus, 2011. - 368 c. Pexum moctyma: http://e.lanbook.com/book/699.

4. C.M. llangapos, B.M. lllaanapos, A.E. Margens, H.W1. Bypumos. @otopedpakruBHbIe 3()(HEKTH B 3IEKTPOONTH-
YEeCKUX KpHCTaIUIax [DIeKTPOHHEIA pecypc] : yued. mocodme. — Tomck: ToMmck. roc. YH-T CHCTEM VIIp. M Pagno-
anexTponuku, 2012. — 244 ¢. Pexxum noctyna: _http://edu.tusur.ru/training/publications/1553

5. IlpoekTrpoBaHHE M TEXHWYECKas SKCILTyaTalUsl [U(POBBIX TEICKOMMYHHKAIMOHHBIX CHCTEM W CeTel: ydeOHoe
mocobue mns By3oB / E. B. Anekcees, B.H.I'opauenko, B.B.Kpyxwmanes, [u ap.] ; pexn.: B. H. Topauenko, M. C.
TBepeukuii. - 2-e u3M., ucnp. - M. : Topsiaas nuaus - Temekom, 2012. - 392 c. (10).

4.3 Y4ebHO-MeTOANMYECKHE TOCOOHS U IPOrPaMMHOe ofecrieueHue

4.3.1 Obs3aTebHBbIE Y4eOHO-METOANYECKHE NTOCOOHS

6. OnroaneKTpOHHbIE U KBAHTOBBIE MPUOOPHI U YCTPOUCTBA [DIEKTPOHHBIH pecypc] : YueOHO-MeToqruYecKoe mocooue
10 OpraHHU3allK CaMOCTOSATENbHOM pa0boThl U npakTHyeckux 3ansatuil / Kym I'. I'., Ilannapos B. M. — 2012. - 61 c.
Pexxum nocryma; http://edu.tusur.ru/training/publications/2272.

7. Illapanroemu C.H. HayuHo-uccienoBaTensckas padoTa CTYACHTOB [ DIEKTPOHHBINA pecypc]: yaeOHO-METOINIeCKOe
mocoOure Mo MPaKTHYSCKUM 3aHATHAM U camocTosTebHoi padore/ — Tomck: TYCVYP, 2014. — 19 c. Pexum mocry-
na; http://edu.tusur.ru/training/publications/3738

8. Ilapanrosuu C.H. MynbTHITIEKCOPHOE M YCHIIMTEIFHOE 000PY10BAaHHE MHOTOBOJIHOBBIX ONTHYECKUX CHCTEM CBSI-
3u. KoMITbIoTepHBIN Ta00paTOPHEIH MPaKTUKyM: yaeb. MeToa. mocobue. - Tomck : TYCYP, 2016 — 158 c. [Onek-
TpoHHBI pecypc]. http://edu.tusur.ru/training/publications/6021
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