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
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA ITPOTPAMMA JTUCHUATUIMHBI
KomnbloTepHbie TEXHOJOTHH B IPOCKTHPOBAHUH 3J1€KTPOHHON TEXHHUKH

YpoBeHb 00pa3oBaHus: BbIcLIee 00pa3oBaHue - MArHCTPaTypa

Hampanenue noaroroBku / cneruaibHOCTh: 15.04.06 MexaTpoHuKa U po60TOTeXHUKA
HanpasnenHocts (npoduib) / crnenuanuzanus: YnpabjieHHe Ppa3padoTKaMu PoOOTOTEXHHMYECKHX
KOMILJIEKCOB

®opma o0ydeHus: OUHaA

®akynpreT: PUT, PakyabTeT HHHOBALMOHHBIX TEXHOJIOT M

Kagenpa: YU, Kadenpa ynpaBieHuss HHHOBALMAMHU

Kype: 1

Cemectp: 1

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 1 cemectp Bcero Ennauner
1 Jleknuu 18 18 4acoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopaTtopHbie pabOThI 36 36 4acoB
4 Bcero aynuTopHbIX 3aHATHN 72 72 4acoB
5 CamocTosiTenpHas paboTa 72 72 4acoB
6 Bcero (6e3 ax3amena) 144 144 4acoB
7 ITonroroska u cgada pK3aMeHa 36 36 JacoB
8 OO01mast Tpy10eMKOCTh 180 180 9acoB
5.0 5.0 3.E.

Ox3ameH: 1 cemecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotoko Ne 8 oT « 25 » 4 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 (cneruanbHocTH) 15.04.06 Mexarponuka u poboTorexHuka, yrBepxkaeHHoro 21.11.2014 rona,

paccMoTpeHa u omoOpeHa Ha 3acemanuu kKademper YU «  » 20 roma, MPOTOKOI
Ne .

PazpaboTuuk:

Houent xad. YU K. B. T'oHunkoB

3aBenyronmii o0ecnieunBaromeii kad.
YU I'. H. HapumanoBa

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexkan OUT I'. H. Hapumanosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

YU I'. H. Hapumanosa
OKCIIepTHI:

JlouieHT Kadeaps! ynpaBieHUs] HHHO-
Barusimu (YUN) M. E. Autunun

[Ipodeccop kadenps! yrnpapieHus
unHOoBanmsamu (Y1) A. U. ConparoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
3HaTh COBPEMEHHBIE TEHACHIIUN PA3BUTHS MHPOPMATHKU U BBIYUCIUTEIHON TEXHUKU

1.2. 3amaum AMCHUIIIMHBI
— HU3yYEHHE METOJO0B KOMITBIOTEPHOIO MOJICIIMPOBAHUSA DJIEKTPOHHBIX CBOMCTB MaTepHajIoB
AJIEKTPOHUKH C UCIIOIB30BAHUEM COBPEMEHHBIX MPOTPAMMHBIX CPEACTB C IENBI0 BHIPAOOTKU YMEHUH U
HABBIKOB UX HCIOJIb30BaHUS B IPOGECCHOHATLHOM JIeATEIIBHOCTH

2. Mecto mucuunimnebl B ctpykrype OIIOII

Jucuunnuna «KoMnbroTepHble TEXHOJIOTUN B MPOEKTUPOBAHUH 31eKTpoHHOU TexHUukn» (b1.b.1)
oTHOCHUTCS K 670Ky 1 (6a30Bas 4acTh).

[TpenmecTByOUMMHI TUCHUIUIMHAMU, (GOPMHUPYIOIIMMH HadalbHbIE 3HAHUS, SIBIAIOTCS: AHaIU3
POM3BOJCTBEHHBIX MpoLieccoB, THCTpyMeHTaNbHbIE CPECTBA MOJECTUPOBAHUS OU3HEC-TIPOLIECCOB.

[Tocnenyromumu AUCUUIIMHAMU SBJIsitOTCA: Pa3paboTka MpOEKTHOM M KOHCTPYKTOPCKOHM JTOKY-
MEHTALUU MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM, YTpaBICHUE POOOTOTEXHUUECKUMH KOMILIEKCa -
MU U CUCTEMaMHU.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCIHUIIIMHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

— OK-2 crnocoOGHOCTBIO K CAaMOCTOSATENILHOMY OOYYEHHUIO ¢ TIOMOLIbIO COBPEMEHHBIX MH(pOpMa-
IIMOHHBIX TEXHOJIOTUII HOBBIM METOJAaM HCCII[IOBaHUSA, K MOCTOSIHHOMY OOHOBJICHHIO U PACUIMPEHHIO
CBOMX 3HaHM, K U3BMEHEHUIO B Cllydyae He0OXOIUMOCTH HAYyYHOTO U HAYYHO-IIPOU3BOJCTBEHHOIO PpOo(u-
J151 cBO€H MO eCcCUOHAIBHOM JesITeIbHOCTH;

— OIIK-2 BnageHneM B NOJHOW Mepe OCHOBHBIM (PM3UKO-MaTEMAaTUUYECKUM amiapaToM, HE0OX0-
JUMBIM JUISL OIIUCAHUS U UCCIIEI0BaHUs pa3pabaThIBaeMbIX CUCTEM U YCTPOUCTB;

— OIIK-3 BnaneHueM COBpeMEHHBIMH MH()OPMALMOHHBIMU TE€XHOJIOTUSIMH, TOTOBHOCTBIO NPHU-
MEHSTh COBPEMEHHbIE U CHEIHAIM3UPOBAHHbIE CPEJCTBA ABTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS U Ma-
IIMHHOW TpaMKU NP NMPOEKTUPOBAHUU CHCTEM M UX OTIAENBHBIX MOJYJIEH, 3HaTh M COOMI0IaTh OCHOB-
Hble TpeOoBaHU HHPOPMAIIMOHHON G€30MacHOCTH;

B pesynpTare u3ydeHus TMCIHUIIIMHBI 00YJatOIUNACS TO0JIKEH:

— 3HATh COBPEMEHHbIE TEHJEHIMU pa3BUTHS HH(DOPMATUKHA U BBIUYUCIUTEIBHOW TEXHUKH;
OCHOBHBIE MPUHIUIBI OPraHU3AIMHN U MTOCTPOCHHS BBIYUCIUTENBHBIX MAlllUH, CUCTEM M CETeH, YUMUTHI-
BaTh ATH TCHJICHIINH B CBOCH MPO(HECCHOHATIBHON e TETHHOCTH

— YMeThb HCHOJb30BaTh CTaHAAPTHBIE MAKEThl MPUKIATHBIX MPOrpaMM JJs MOJAEIUPOBAHUS
00BEKTOB U MPOLIECCOB, PELIaTh MPAKTUYECKUE 3a]1auH, IPEICTABIATh TEXHUUECKUE PEIICHUS C HCIIOIb-
30BaHUEM CPE/ICTB KOMIIBIOTEPHOH IrpauKy ¥ reOMETPUUECKOr0 MOAEITUPOBAHUS

— BJaJeTh COBPEMEHHBIMM IPOIPAaMMHBIMM CPEICTBAMM MOATOTOBKH KOHCTPYKTOPCKO-TEXHO-
JIOTMYECKON JTOKyMEHTAllUU; COBPEMEHHBIMU IPOTrPAMMHO-AMNNAPATHBIMU CPEACTBAMHM aBTOMAaTU3ALUH
pa3pabOTKH KOHCTPYKIMH M TEXHOJOTHI MPOU3BOACTBA AIEKTPOHHBIX CPEJACTB. OCHOBHBIMU METOAAMHU,
crmocobamMu M CpeICTBAMHU TOTYUYEHHUS, XPAHCHHS, TIepepadOTKu WH(GOPMAIINK, UMETh HAaBBIKA PaOOTHI C
KOMIIBIOTEPOM KaK CpEICTBOM yIpaBieHus HH(popmanuei, paboraTb ¢ uHpoOpManmeld B INOOATBHBIX
KOMIIBIOTEPHBIX CETIX

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIHUILTHHBI COCTABIISACT 5.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpyaoeMKOCTb JUCHHUILIMHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
1 cemectp
AynuaTopHbI€ 3aHATHS (BCETO) 72 72
Jlexknuu 18 18
[IpakTuueckue 3aHATHS 18 18

CornacosaHa Ha noprane Ne 29875 3



JlaGopaTopHbIe pabOThI 36 36
CamocTosiTenbHas paboTa (Bcero) 72 72
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 36 36
[IpopaboTka JIEKIIMOHHOTO MaTepraia 16 16
[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHapaM 20 20
Bcero (0e3 ax3amena) 144 144
ITonroroBka m crada sK3amMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 180 180
3auetHble EauHunb! 5.0 5.0
5. Conep:xanue JTUCUMILIIHHBI
5.1. Pa3znesnsl JUCHUIIMHGLI 1 BUALI 3AHATHHI
Paznenbl nMCUMIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH
Bcero
4acoB | PopmMupyeMbl
[Ipak. | Jlad. Cam. pMHPY
Ha3Banus pa3nenoB 1UCHUTIIIUHBL Jlek., u (6e3 e
3aH., 4 | pab., 9 | pab., q
9K3aMe | KOMITCTCHITUH
Ha)
1 cemectp
1 O6miast xapakTepucTHKa HH()OPMAIIU- 4 4 8 18 34 | OK-2, OIIK-2,
OHHBIX TeXHOJIOTUM. OCHOBHBIC ITOHSATHSL. OIIK-3
2 CucteMHbIN MOIX0 K KOMITbIOTEPHOU 4 4 8 14 30 |OK-2, OIIK-2,
TEXHOJIOTUU B MPOEKTUpOBaHUM JT. OIIK-3
3 OCHOBBI MaTEMATHYECKOTO MOJICITUPO- 4 4 8 16 32  |OK-2, OIIK-2,
BaHMs B MHPOPMALIMOHHBIX TEXHOJIOTUSX OIIK-3
npoektupoBanus JT.
4 MaremMaTuyecKue MOJEIH JIEKTpUIe- 4 2 8 14 28 OK-2, OIIK-2,
CKHX, TETUIOBBIX, MEXaHUYECKUX MPOILIeC- OIIK-3
COB B CXeMax M KOHCTPYKITUSIX.
5 ABTOMaTH3MpOBaHHAs CUCTeMa obecrie- 2 4 4 10 20 |OK-2, OIIK-2,
YeHMsI HaEKHOCTU M KayecTBa ammapary- OIIK-3
pe1 ACOHUKA.
Hroro 3a cemectp 18 18 36 72 144
Hroro 18 18 36 72 144
5.2. Conep:kanue pa3ieioB IMCUUILIMHBI (110 JIEKIUIM)
CopeprkaHue pa3iesaoB TUCIUILINH (TIO JIEKIMSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuua 5.2 — CozpeprkaHue pa3ienaoB JUCLHUILIMH (110 JIEKIHUSIM)
ConepxaHue pas3iesioB TUCHUIUIMHEI (o | TpynoemkocTs, | DopMupyembie
HaszBanus paznenos Aep pas AHCH ( pPYA ’ PMHPY
JICKIIHSIM ) q KOMIIETCHITUHU
1 cemectp
1 O6mias OrnpenenieHre OCHOBHBIX MOHSATHNA JTUCITU- 4 OK-2, OIIK-2,
XapaKTepUCTUKA TUTMHBI ¥ CBSI3aHHBIX C HUMU TEPMHUHOB. OIIK-3
“H(pOPMAITMOHHBIX Poie nHGOPMAITMOHHBIX TEXHOJIOTHH B
TEXHOJIOTUH. MPOEKTUPOBAHUHU HaeKHBIX DT. 3HaueHue

OCHOBHBIE TTOHATHS.

(GyHIaMEHTaIbHON U MaTEMAaTU4ECKOM TMOA-
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TOTOBKHM MH)KEHEPa-KOHCTPYKTOPA-TEXHOIIO-
ra. [Ipeamer, niesp 1 3a71a4u IUCHUTUIMHBI.
XapakTepucTuka Marepraia JUCIUILTUHBI U
ero crpykrypa. JKuznennsiii nuka OT.
Uepapxuueckoe nenenre T 10 KOHCTPYK-
TUBHBIM U (DYHKITMOHAILHBIM MTPU3HAKAM.
[TpencraBnenne DT wim moboro Gusznye-
CKOT0 IIpOIEcca B HEM KaK METOANYECKON
cucTeMbl. BxomHbie BO37€iiCTBHS, BHEIITHHE
(aKTOpBI U BBIXOHBIC XaPAKTEPUCTUKH.

Hroro
2 Cucremnslil nmoaxon | CUCTeMHBIN MOAX0 K MH(POPMALIMOHHON OK-2, OIIK-2,
K KOMIIBIOTEpHOI TEXHOJIOTMH MTPOEKTHBIX uccienoBanuii JT. OIIK-3
TEXHOJIOTUHU B [TpusHaku cucteMHoro noaxoaa. OCHOBBI
npoektupoBanuu OT. | MHOOPMAIIMOHHBIX TEXHOJIOTUNA CHCTEMHOTO

aHanu3a OT. CucTemMHble IPUHLNIIBI MaTe-

MaTu4eckoi hopmanuzanum Gpu3nuecKux

MIPOLIECCOB, MPOTEKAIOIINX B CXEMax U

KOHCTpYKIMsIX OT.

Hroro
3 OcHOBBI Ponbs Moneneit B mHQOpMAIIMOHHBIX TEXHO- OK-2, OIIK-2,
MaTeMaTU4eCKOro norusx npoektupoBannu DT. Knaccuduka- OIIK-3
MO/JICJINPOBAHHUS B s moaeneit OT. CTpykTypa cBsi3el 3a1a4 B
UH(QOPMAIIMOHHBIX METO0JIOTMH HH(POPMALMOHHBIX TEXHOJIO-
TEXHOJIOTUAX ruii npoektuposanus JT. Mapopmaimon-
npoexktupoBanus OT. | Hble TEXHOJIOTMM CHHTE3a, aHAJIM3a U OITH-

MU3aIHK cxeM 1 KoHcTpykuid IT. Uudop-

MAaI[MOHHBIE TEXHOJIOIMH UCCIIEIOBAHMS pa3-

OpOCOB MapaMeTPOB U BBIXOAHBIX XapaKTe-

puctuk OT.

Hroro
4 Marematnueckue MaremaTtnyeckue aHaJIOTUU MEXAY Qpu3nue- OK-2, OIIK-2,
MOJIETIN ckuMu nponeccaMu. [locTpoenne KoMIieKc- OIIK-3
EKTPUUECKUX, HBIX MaTeMaTUYeCKuX Mojieneil pusnueckux
TEIUIOBBIX, MIPOLIECCOB, MPOTEKABIIUX B CXEMax U
MEXaHNYECKUX KOHCTpYKIMSIX OT. AHaIUTHYECKUE MOAETN
MIPOLIECCOB B CXeMax U |B (popMax HEJIMHEHHBIX BEKTOP-(PYHKIINM,
KOHCTPYKIIMSIX. Qg depeHIMaIbHbIX YpaBHEHUN 1 MaTpUy-

HBIX cucteM. [locTpoeHue Tononornyeckux

Mojenel B (hopMax SKBUBAJICHTHBIX IIeTIEH U

HEHaITpaBJIeHHBIX TpadoB.

Hroro
5 NHudopmarmoHHbie TEXHOJIOTHH B 3a/1a9ax OK-2, OIIK-2,
ABTOMaTH3UpOBaHHAs |oOecTeueHs HaIEKHOCTH U KauecTBa ara- OIIK-3

crcTeMa o0ecIieueHus
HagEKHOCTHU U
KayecTBa anmnapaTyphbl
ACOHUKA.

parypbl. OyHKIIMOHATILHBIE BO3MOKHOCTH
cucreMbl ACOHUKA u ee noacuctem. Ilo-
CJIeIOBATEIbHOCTh MAaTEMAaTHUYECKOT0 MOJIe-
nupoBaHus Guzndeckux mpormeccoB DC B
MHGOPMAITMOHHOMN TEXHOIOTHH.

Hroro
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Hroro 3a cemectp 18

5.3. Pa3nenbl JMCUMILNIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00ecneYyuBAKIIMMH (NPeAbl Ty IIIUMHU)
U o0ecnieynBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU
Pazaenbl qucHUIUIMHBL U MEKIUCHUILTHHAPHBIE CBS3H C 00ECTICUUBAIOIIMMEU (MIPEABIAYIIMMU) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBICHBI B TabmuIE 5.3.
Tabmuua 5.3 — Pazfenbl AUCHUIUIMHBI M MEXAMCIUIITIMHAPHBIE CBSI3U

Ne pasienos naHHOM AUCIUIIIHHEL, /IS KOTOPBIX
HEoOXOIMMO U3yueHHE 00€CIeUMBAIOIINX U
Hanmenosanue mciumimm 0becreunBaeMbIX AUCIUATLINH

1 2 3 4 5

[IpeamecTByrOmMME TUCITUATITUHBI

1 AHanu3 NpoHU3BOICTBEHHBIX IPOLECCOB + +

2 HcTpyMEHTaIbHbIE CPEICTBA MOIETUPO-
BaHUs OM3HEC-TIPOIIECCOB

- - +

[Tocnenyromue TUCIUIIITUHBL

1 Pa3zpaboTka MpOEKTHOM ¥ KOHCTPYK-
TOPCKOM JTOKYMEHTAIIMK MEXaTPOHHBIX U PO- + + +
OOTOTEXHUYECKUX CUCTEM

2 YnpapneHue poOOTOTEXHUUECKUMHU
KOMIUIEKCAaMHU U CUCTEMaMU

- - -

5.4. CooTBeTCcTBME KOMIIETCHUM, JopMHUpPyeMbIX IPH M3YYEHUH JUCHHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MPH HM3YyYECHUH AWCIMIUIMHBI, W BHJIOB 3aHATUN
MPEICTAaBICHO B Tabyuiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MIPH U3YUYEHUH TUCIUILTAHBI, U BUIOB 3aHS -
TN

Komneren Bunwl 3austuit

DOpMBI KOHTPOJIA
nuu Jlek. [Ipak. 3aH. Jlab. pad. Cawm. pa6.

OK-2 + + + + Jomamraee 3aganue, JK3a-
meH, KoHcnekT camomnoro-
ToBKH, OTUeT no nabopa-
TOpHOM pabote, Onpoc Ha
3aHATHAX, Tect

OIIK-2 + + + + Jomamaee 3aganue, JK3a-
MmeH, KoHCceKT caMomnoro-
ToBKH, OTUeT 10 J1abopa-
TOpHOM pabote, Ornpoc Ha
3aHATHAX, TecT

OIIK-3 + + + + JomamHee 3aganue, JK3a-
MmeH, KoncnekT camonosro-
ToBKH, OTYeT 1o jadbopa-
TopHOU pabote, Onpoc Ha
3aHATHAX, TecT

6. UaTepakTUBHBIE MeTOAbI U (OPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl
HanmenoBanue nabopatopHbix padoT npuBeaeHo B Tadbmuie 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

Tpynoemkocts, | PopMupyemblie
HasBanus paznenos HaumeHnoBaHue 1a60paTopHBIX paboT 246 ’ PMHDPY
q KOMIIETEHIH
1 cemectp
1 O6mas CucreMpl HHCTPYMEHTAJIBHOMN MOAJIEPKKH 8 OK-2, OIIK-2,
XapaKTepUCTHKA ATANoOB KU3HEHHOTO [IUKJIAa OOBEKTa: yIpaB- OIIK-3
MH(POPMALIMOHHBIX JIEHUS IPOEKTHBIMU M MH)KEHEPHBIMU JIaHHBI-
TEXHOJIOTHUM. mu (PDM), npoextupoBanusi porpaMMHOTO
OcHoBuble noHATHA. | ipoaykTa (CASE), aBToMaTn3upOBaHHOTO
npoektupoBanus (CAD), aBromaruznpoBaH-
HOW TEXHOJIOTMUYECKOM MTOATOTOBKH IPOU3-
BosicTBa (CAM), MH)KEHEpHOTO aHaIN3a
(CAE).
Hroro 8
2 Cucremnbiit nonxon | Mudopmaimonnoe obecrneueHre cpeibl 8 OK-2, OIIK-2,
K KOMITbIOTEPHOM npoekTupoBanus. MHbopManmonHas Moaesb OIIK-3
TEXHOJIOTUH B npoekra, 6a3sl JaHHbIX (B/1), cuctembl
npoektupoBanuu DT. | ynpaBnenus 6azamu nanueix (CYBJI), pac-
npenenennsie b/l MaTepdeiicel, cTexu, mpo-
TOKOJIBI. [IpOMBIIIUIEHHBIE U TPOrpaMMHBIE
UHTEPQEHCHI.
Hroro 8
3 OCHOBBI [TpuHIMIIBI TOCTPOEHUS CETEBBIX HH(pOpMa- 8 OK-2, OIIK-2,
MaTEMaTU4ECKOTro IUOHHBIX TeXHoJorui. MHpOopMarmonHbIe OIIK-3
MOJEIUPOBaHUs B CALS — TexHONOrMM MOAAEPHKKHU IEKTPOH-
MH(POPMALIMOHHBIX HBIX CPEJICTB Ha BCEX dTallaX )KU3HEHHOTO
TEXHOJIOTHUAX [UKJIa — TEXHUYECKOTO 3aMbICIIa, POEKTHPO-
npoektupoBanud OT. | BaHMs, IPOU3BOACTBA, IPOAAXKH, IKCILITyaTa-
MU U CEPBUCHOTO OOCTY)KUBaHMsI. YTIpaBiie-
HHUE pa3pabOTKOM MPH IPYNIIOBOM BEIEHUH
MIPOEKTA.
Hroro 8
4 MaremaTtuuecKue Konsepcus 6ubamnorek P-CAD 200X B dop- 8 OK-2, OIIK-2,
MOJEIN Mmat Altium Designer. Bkmrouenue 6ubmmorex OIIK-3
ANEKTPUUCCKHUX, B pabouyro cpeny Altium Designer. [Touck
TEIUIOBBIX, KOMITOHEHTOB B UHTETPUPOBAHHBIX OMOINO-
MEXaHUYECKUX tekax. Hactpoiika koHpurypamuu rpapude-
IPOIIECCOB B CXeMax U | CKHX peaaktopoB. Kongurypamus rpadudye-
KOHCTPYKIIMSIX. CKOI'0 PeJaKTOpa CXEeM.
Hroro
5 [Tpoext Altium Designer. Buasl npoexToB 4 OK-2, OIIK-2,
AptomatusupoBanHas | Altium Designer. Co3anre HOBOro MpOEKTa. OIIK-3
cucrema obecrieueHust | BkiroueHne 10KyMEHTOB B IPOEKT.
HaAEKHOCTH U Vroro 4
Ka4yecTBa aImnaparypsl
ACOHUKA.
Hroro 3a cemectp 36

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmeHnoBaHMe MpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmiie §.1.
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Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

HaumeHoBaHue mpakTHUYECKUX 3aHATHI Tpynoemkocts, | Dopmupyembie
HasBanus paznenos
(cemuHapoB) q KOMITCTCHITH
1 cemectp
1 O6mias Brimonnenne TpeboBanuii T3 K BEIXOJHBIM 4 OK-2, OIIK-2,
XapaKTepUCTHKA XapaKTEPUCTHKAM U K Harpy3KaM Ha 3JIEMEH- OIIK-3
MH(OPMAITMOHHBIX Thl. [loHSITHE MapaMeTprUyYeCKOl 4yBCTBU-
TEXHOJIOTHUM. TEJIbHOCTH BBIXOJIHBIX XapakTepucThK DT Kk
OCHOBHBIE TIOHATHS. | UI3MEHEHUSM BHYTPEHHHUX NTapaMeTpPOB.
Uroro
2 Cucremnubit mosixon | CHUCTeMHBIEC IPUHIUIIBI MATEMATUYECKOM OK-2, OIIK-2,
K KOMITbIOTEPHOM dbopmanuzaruu GU3HIECKUX MPOIECCOB, OIIK-3
TEXHOJIOTUHU B MPOTEKAIOIINX B cXeMaX U KOHCTpYKIusax JT.
npoexktupoBanuu JT. Vroro
3 OCHOBBI NudopmarimoHHbie TEXHOIOTUN CUHTE3A, OK-2, OIIK-2,
MaTeMaTH4eCKOro aHaJIM3a U ONTUMU3ALMH CXEM U KOHCTPYK- OIIK-3
MOJEIUPOBAHUs B uit OT. UHdopmaninoHHbIE TEXHOIOTUH HC-
MH(OPMAITMOHHBIX CJIeJIOBaHUS Pa30pOCOB MAPAMETPOB U BBI-
TEXHOJIOTUAX XOIHBIX XapakTepucTuk JT.
npoextupoBanus JT. Wroro
4 MaremaTtndecKkue [TocTpoeHune TONoJOTrMYECKUX MOJIETIEH B OK-2, OIIK-2,
MOJIETN (opMax SKBHBAJICHTHBIX IIETICH 1 HEHAIIPaB- OIIK-3
JNEKTPUUECKUX, JICHHBIX TPadoB.
TEIJIOBBIX, Wroro 2
MEXaHHUYECKUX
MPOLIECCOB B CXEMax U
KOHCTPYKLHUSX.
5 O YHKIIMOHATBHBIE BO3MOKHOCTH CUCTEMBI 4 OK-2, OIIK-2,
AstomaruzupoBanHas | ACOHUKA u ee nonacucrem. OIIK-3
cucrema obecrieueHus Vroro 4
HaJEXKHOCTH U
KauyecTBa armaparypbl
ACOHUKA.
Hroro 3a cemectp 18

9. CamocrosiTesqibHasi pabdoTa

Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHITMH TPEICTaBICHbI B

Tabimie 9.1.

Tabmuua 9.1 — Buasl caMoCTOATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN

Buner camoctosarensHol | TpymoeMKocTh, | DopMupyeMbie
HasBanns paznenos a 2 ’ pMHPY @OpMBI KOHTPOJIA
paboThI q KOMITIETEHI[A
1 cemectp
1 O6mas [ToaroroBka kK mpakTuye- 6 OK-2, OIIK-2, |/lomamiHee 3agaHue,
XapaKTepUCTHUKA CKHMM 3aHSITHSIM, CECMHHA- OIIK-3 Koncnekr camormnon-
MH(OPMAIIMOHHBIX | pam rotoBk#, Omnpoc Ha
TEXHOJIOTUH. augaTuax, Oryer 1
Oe 0710 [TpopaboTka JeKIIHOHHO- 4 3 5 , O e 60
HOBHBI TOPHOM -
CHO € ro Matepuana nmabopaTopHOi pabo
HOHSTHS. Te, TecT, DK3aMeH
OdopmieHre OTYETOB TI0 8
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JabopaTOPHBIM paboTam

Hroro 18
2 CucTeMHBIN [ToaroroBka k nmpakTuye- 4 OK-2, OIIK-2, |/JloMamHee 3aaHue,
OIX0M K CKHM 3aHSTHSIM, CEMHHa- OIIK-3 KoncnexT camonon-
KOMIIBIOTEPHOM pam roroBku, Onpoc Ha
TEXHOJIOTUH B 3aHATUAX, OTYET Mo
CXHOIIO [TpopaboTka JEKIIMOHHO- 2 5 > 5
nabopaTopHoii pado-
MPOEKTUPOBAHUU ro MaTepuaa OpaTopHOil pado
9T. Te, Tect, DK3aMeH
OdopmiteHre 0TYETOB TIO 8
nmabopaTtopHbIM paboTam
HToro 14
3 OCHOBBI [ToaroroBka k mpakTuye- OK-2, OIIK-2, |/loMamHee 3a1aHue,
MaTeMaTUYECKOIO | CKMM 3aHSATHSIM, CEMHHA- OIIK-3 Koncmekr camonof-
MOJICTTUPOBAHUS B | paM rotoBku, Onpoc Ha
aHaTuax, Otyer 1
HH(OPMAIIMOHHEIX [TpopaboTka neKIHnOHHO- 4 3 5 ;O e 60
TEXHOJIOTHSAX nmabopaTopHOit pado-
CXHOTIO ro MaTepuasa paTop p
MIPOEKTUPOBAHUS te, Tect, Ox3ameH
IT. OdopmiieHre OTYETOB TI0 8
JabopaTOpHBIM paboTam
Hroro 16
4 Marematuueckue |I[loaroroBka k mpakTuue- OK-2, OIIK-2, |/JloMamHee 3aaHue,
MOJEIN CKHM 3aHSITHSIM, CEMHHa- OIIK-3 KoncnexT camonon-
JNEKTPUUECKUX, pam roroBku, Omnpoc Ha
TEIUIOBBIX 3aHATUAX, OTYET Mo
CIo ’ [IpopaboTka JIEeKITMOHHO- 4 5 > 5
nabopaTopHOii pado-
MEXaHUYCCKUX ro MaTepuaa OpaTopHOil pado
MPOLECCOB B Te, Tect, DOK3aMeH
cxeMax u OdopmieHne 0T4ETOB IO 8
KOHCTPYKIIHSIX. nabopartopHbIM paboTam
HToro 14
5 [ToaroroBka k mpakTuye- OK-2, OIIK-2, |/loMamHee 3a1aHue,
ABTOMaTU3UPOBAHH | CKMM 3aHATUSIM, CEMUHA- OIIK-3 Koncmekr camono-
as cucTeMa pam roroBku, Omnpoc Ha
aHaTuax, Otyer 1
066?_“6%1{”’1 [TpopaboTka neKInOHHO- 2 3 5 ;O e 60
HaIEKHOCTH U nmabopaTopHOit pado-
aIeKHOC ro MaTepuasa paTop p
KadyecTBa te, Tect, Ox3ameH
almaparypsl OdopmieHne 0TYETOB 110 4
ACOHUKA. nabopaTtopHbeIM paboTam
Hroro 10
Hroro 3a cemectp 72
IToaroroska u ciaya dK- 36 OK3ameH
3aMeHa
Hroro 108
10. KypcoBoii npoekTt / kypcoBasi padota
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

Tabmuna 11.1 — bayutbHBIC OIICHKH IS 2JIEMEHTOB KOHTPOJIS

11.1. banjbHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA

OneMeHTHl yueOHOH

MaxkcuManbHBIN

MaxkcuManbHbBIN

MaxkcuMabHbIA

Bcero 3a
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Oasi 3a mepuo
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon PHOT
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
1 cemectp
JloMarirHee 3aganue 15
Koncnekr camonoaroros- 2 2 2 6
KH
Onpoc Ha 3aHATUSIX 3 3 3 9
Otuet no nabopaTopHOii 10 10 5 25
pabore
Tect 5 5 5 15
Hroro makcumym 3a nepu- 25 25 20 70
on
DK3aMeH 30
Hapacraromum ntorom 25 50 70 100
11.2. IlepecyeT 0aJ/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUT0B B OIICHKH 32 KOHTPOJIbHBIE TOYKH
Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuManbHON cyMMbI OaioB Ha naty KT 5
Ot 70% 10 89% oT MakcuMabHOM cyMMbl OaisioB Ha naty KT 4
Ot 60% 1o 69% ot makcumasbHON cymMmbl OaiioB Ha Aaty KT 3
< 60% oT MakcuMaabHOU cCyMMBbI OauioB Ha naty KT 2

11.3. IlepecyeT cymMMBbI 0QJIJI0B B TPAAUIIMOHHYIO M MEAKTYHAPOAHYIO OLEHKY
Ilepecyer cymmbl OaioB B TPAIUIMOHHYIO M MEXIYHAPOAHYIO OICHKY NpEJCTaBlIeH B TaOJHIIe
11.3.

Tabmuua 11.3 — [lepecuer cymmbl 0aJII0B B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLICHKY

Hrorosas cymma 6asmios,
Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
IK3aMeH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)
4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1o)
70 - 74 D )
TIOBJIETBOPUTEIHHO
3 Y ) 65 - 69 Y P
TIOBJICTBOPUTEIHLHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBenHo)
2 (HCYROBIICTBOPHTENLHO) (HE Hwxe 60 6ammos F (HeynoBineTBOPHUTEIHHO)
3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANINOHHOE O00ecTieueHrue TUCIHIIIMHBI

12.1. OcHoBHas JuTEpaTypa
1. KoMmbroTepHbIE TEXHOJIOTUU B HayKe, 00pa30BaHUM M MPOU3BOJCTBE IEKTPOHHOU TEXHUKHU
[DnexTponHbIi pecypc]: Yuebnoe mocobue / Kpyuunun B. B., Tanosurkuii 0. H., Xomuu C. JI. - 2012.
155 ¢. — Pexxum noctyna: https://edu.tusur.ru/publications/967 (nata obpamenus: 02.12.2018).
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2. KommbloTepHbIE TEXHOJOTHH B HayKe M oOpa3oBaHuu: yueOHoe mocobue / A. A. M3tomos, B.
I1. Komy6unckuii; MunucrepcTBo oOpa3zoBanus u Hayku Poccuiickoit ®denepanuu, Tomckuii rocynap-
CTBEHHBIH YHMBEPCUTET CUCTEM YIIPABJICHUS U PainodIeKTpoHUKH (ToMck), PakyabTeT AUCTaHLIMOHHOTO
o0yuenust. - Tomck: Omb Kontent, 2012. - 150 c¢. (Hanuuue B 6ubmotexke TYCYP - 14 3k3.)

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. ABTomaru3amusi KOHCTPYKTOPCKOTO ¥ TEXHOJIOTMYECKOTO MPOEKTUPOBAHMS: ydeOHOEe METOIH -
yeckoe mocobue i mpoBeaeHus aboparopusix pador / E. @. XKuranosa; denepaibHOoe areHTCTBO 1O
oOpa3zoBanuio, TOMCKHUIl rocynapCTBEHHbBII YHUBEPCUTET CUCTEM YIPABICHUS U PAIHOdIEKTpOHUKH, Ka-
(denpa KOMIBIOTEPHBIX CUCTEM B YIIpaBlieHUU U npoektupoBanuu. - Tomck: TYCVYP, 2007. - 182 c. (na-
auuue B onbaoreke TYCVYP - 30 5k3.)

2.  OCHOBBI IPOEKTHUPOBAHUS JIEKTPOHHBIX CPEICTB: yueOHoe nocobue: B 2 paszn. / B. A. Umom-
kuH; @DenepasbHOE areHTCTBO MO 00pa30BaHMI0, TOMCKUN TOCYJapCTBEHHBIH YHHUBEPCUTET CUCTEM
yhOpaBieHusT U paauodnektpoHuku, Kadenpa xommiexkcHoil uHPOpMaLMOHHOW O€30MacHOCTU AJIEK-
TPOHHO-BBIYUCIUTENBHBIX cucTeM. - Tomck: TMI/IO, 2005 - . Paznen 1. - Tomck : TMIIJIO, 2005. - 158
c. (manmmuue B 6ubmotexe TYCVYP - 27 7k3.)

3. IlpoexTupoBaHue IEHTpalbHBIX U nepudepuitupix ycrpoiicte IBC. MukponpoueccopHbie
OBC/JI. A. Toprouckuit, I'. A. IIpackypun; ToMckuii rocyiapcTBEHHBIM YHUBEPCUTET CUCTEM YIIpaBiie-
Hus U paguoiektpoHuku (Tomck), Kadenapa nnpopmanmonHoi 06e30MacHOCTH 3JIEKTPOHHO- BBIYUCIIHU-
TenbHBIX cucteM. - Tomck: TYCYP, 2006 (manumune B Oubmorexke TYCYP - 99 5k3.)

4. KoMmbloTepHOE MOAEIMPOBAHUE U MPOCKTUPOBAHUE PATUOIIIEKTPOHHBIX CPEACTB. YUEOHHMK
st By30B. / A.A. T'onosko, W.1O. ITuBoBapos, 1.P. Kyznenos. - CII6. [DnexTponnstii pecypc]: Ilurep,
2015. - 208 c. — Pexxum nmoctyma: https://ibooks.ru/product.php?productid=344132 (mara oOpamieHwus:
02.12.2018).

12.3. YueOHO-MeTOAHIECKHE ITOCOOUS

12.3.1. O0s3aTeibHbIE y4eOHO-MeTOAHUYEeCKHE M0CO0Us

1. KoMmmnbroTepHBIE TEXHOJOTMH B MPOEKTHPOBAHUH AJIEKTPOHHON TEXHUKHU [DIIEKTPOHHBIN pe-
cypc]: Meronnueckue ykazanus k jabopatopubiM padortam / K. B. Torunkos - 2018. 10 c. — Pexum no-
ctyna: https://edu.tusur.ru/publications/8816 (nata obpamenus: 02.12.2018).

2. KomnbroTepHbIE TEXHOJIOTUU B MPOEKTUPOBAHUU 3JIEKTPOHHOM TEXHUKU [DIEKTPOHHBIN pe-
cypc]: Meronuueckue yka3zaHus K npakrudeckum 3ausatusaMm / K. B. Tonuukos - 2018. 8 ¢. — Pexum 110-
cryma: https://edu.tusur.ru/publications/8768 (mata o6pamenwns: 02.12.2018).

3. KomnbroTepHble TEXHOJIOTMH B MPOEKTUPOBAHUH DJICKTPOHHOM TEXHHMKH [DNEKTPOHHBIN pe-
cypc]: Metoauueckue yka3aHHs 10 BBIIIOJHEHHIO camocToaTenbHoN padotel / K. B. I'onunkos - 2018. 9
c. — Pexxum nocryna: https://edu.tusur.ru/publications/8767 (nata oopamenus: 02.12.2018).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
MHBAJIMI0B

Y4eOHO-MeTOqMUECKNe MaTeprabl ISl CAMOCTOSTEIBHON M ayTUTOPHOW paboThl 00ydarommxcs
U3 YHCia JIUI] C OTPAaHUYEHHBIMU BO3MO)KHOCTSIMU 3/10POBbSI U MHBAIMIOB MPEAOCTABISIOTCS B (hOopMaXx,
aIaTITUPOBAHHBIX K OTPAaHUMYEHHSIM UX 3/I0POBbSI M BOCIIPUATHUS HH(DOpMAITHH.

JI1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMICHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JL1s1 1M1 ¢ HAapylIIeHUsIMM ONIOPHO-ABUIaTeJLHOI0 annapara:

- B (hopMe AIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

12.4. TIpodeccuonaabHbIe 6a3bl JAHHBIX H HHGOPMAIIMOHHBIE CTIPABOYHBIE CHCTEMBI

1. O6pazoBarenbublii  mopran  TYCVYPa  http:\\edu.tusur.ru;  bubmuoreka  TYCVYPa
http:\\lib.tusur.ru, uHGpOpPMAITMOHHBIE pecypChl Kadenpsl YpasieHrHe HHHOBAIMSIMHA http:\\ui.tusur.

2. llpm m3y4eHUM AWCIMIUIMHBI PEKOMEHIyeTcs oOpamarscsi K 0a3aMm JaHHBIX, MH(OpManu-
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OHHO-CIIPaBOYHBIM ¥  IOMCKOBBIM cHUCTeMaM, K KotopbiM y TYCVYPa oTkpeIT Joctym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TNUCIUILINHBI U TPpedyeMoe MporpaMMHoe
o0ecrneueHune

13.1. O0uue Tpe6OBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBenieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALIUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOM U CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyI0BaHNHE U yUeOHO-HAITIIIHBIE TOCOOMS, 00ecIeunBaroIie TeMaTHIeCKUe Uil-
JIIOCTPALIMHU 10 JIEKLIMOHHBIM pa3jieiaM JTUCIUIUINHBI.

13.1.2. MaTepuajibHO-TEXHMYECKOE U IPOrPaMMHOe ofecredeHne I NPAKTHYEeCKUX 3aHATHI

Jlaboparopus ympaBieHus TPOEKTaMu

ydeOHast ayUTOpHs JJIsl POBEACHUS 3aHITHI JICKITMOHHOTO TUIIA, yueOHast ayqUuTOPHs JIs IPOBE-
JEHUS 3aHATHI MPAKTUUECKOTO THUIIA, yuyeOHas ayTuTOPUs AJsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHast ayTuTOpHs JIJIsl IPOBEACHUS 3aHSITHI CEMUHAPCKOTO THIA, TOMEIIEHUE ISl KypCOBOIO MPOEKTH -
poBaHUA (BBIMOJHEHUSI KypPCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTIbHBIX
KOHCYJIbTallUi, TIOMEIIIEHUE JIJIsI TPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOM aTTeCTalluu, IoMe-
[IEHHE U CaMOCTOSATENBHON paboThI

634034, Tomckast obnacts, . Tomck, Bepuununa ynuia, 1. 74, 414 ayn.

Ornucanune UMeroIerocs 000pyI10BaHUS:

- Komnsrorep WS2 (6 mit.);

- Komnsrorep WS3 (2 mr);

- Komnsrotep Celeron (3 mT.);

- Kommetotep Intel Core 2 DUO;

- [Ipoexrop Nec;

- DKpaH mpoeKTOpHbINA Projecta;

- CTeH/1 nepeBUKHOM C IOCKOM MarHUTHOM;

- Akyctrueckas cuctema + (2xononkun) KEF-Q35;

- Kongummonep nacrernnoro tumna Panasonic CS/CU-A12C;

- KommuiexT cnenuaan3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenoaBarens.

[IporpamMmmHoOe obecrieueHue:

— Microsoft Windows 7 Pro

— OpenOftice

13.1.3. MaTepua/ibHO-TeXHUYECKOE U NIPOrPaMMHOe odecrnedyeHue sl JIadoOpaTOpHbIX padoT

JlaGoparopus I'TIO

yueOHas ayuTOpus JUIsl IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIA, yueOHas ayIUTOpUs JIsl IPOBE -
JICHUS 3aHSATUI MPAKTUICCKOTO THITA, yueOHAast ayTUTOPUS ISl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHas ayTUTOpHsI JJIsl IPOBEACHUSI 3aHATHII CEMUHAPCKOro TUIIA, TOMEIICHHE ISl KypCOBOIO MPOEKTHU -
poBaHUs (BBIMOJHEHUSI KYPCOBBIX padoT), MOMEIIEHUE ISl IPOBECHUS TPYITIOBBIX U WHIAUBHUIYAIBHBIX
KOHCY/NIbTALIUM, MOMEIIEHUE JIIsl TPOBEACHHS TEKYILEro KOHTPOJIS U MPOMEXYTOYHOM aTTecTaluu, ome-
[ICHHUE TSI CAMOCTOSTEIIBHON paOoThI

634034, Tomckas obnactse, . Tomck, Bepmununa ynuia, a. 74, 126 ayn.

Ornucanmne UMEIIErocs 000PYIOBAHNUS

- Komnstorep Celeron;

- Komnsrorep WS3 (5 mirt.);

- Komnsrorep WS2 (2 mit.);

- Jlocka mapkepHasi;
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- [Ipoextop LG RD-JT50;

- DKpaH NpOEKTOPHBIN;

- Dkpan Ha mtatuBe Draper Diplomat;

- Ocmwmorpad GDS-820S;

- [Masimpuas cranmus ERSA Dig2000a Micro (2 mT.);
- [TasmpnHas cranmus ERSA Dig2000A-Power;

- Kononku Genius;

- Be6-kamepa Logitech;

- Poyrep ASUS;

- [Ipourpeiarenns DVD Yamaha S661;

- Y4yeOHO-MeTOoIM4ecKas INTepaTypa;

- KommiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[TporpamMHOe oOecrieueHue:

Microsoft Windows 7 Pro

OpenOffice

OrCAD Capture CIS lite 2016

T-FLEX CAD

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAaMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIacChl),
PacCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynwia, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

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

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaioT 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. MaTepuajibHO-TeXHHYECKOe oOecredeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NHCLUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMM BO3MOYKHOCTSMH 3/0POBbSl U WHBAIWJIAMHU
OCYILECTBIIIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIErO U CIEeIMaIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 00YyYaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa MPEeIyCMOTPEHO MCIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM HH(POPMAIUK B TOCTYIMHBIX (hOpMax, MOOUIIEHON CUCTEMBI MPEMOaBaHUS I 00YJarOIINXCS
C MHBAJIUAHOCTBIO, IOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOU 3aHUMAIOTCA
oOyJaromuecs C HapylmIeHHEeM Cyxa, 000pyJIoBaHa KOMIIBIOTEPHOW TEXHUKOW, aymMOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYyYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMHM [IPETyCMOTPEHO HUCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX O0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJaif/la Ha 3KpaHe) MpU MOMOIIY BUACOYBETUUHUTENCH 17151 KOM(GOPTHOTO IPOCMOTpA.
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[Tpu 3aHATHAX ¢ O0YYAIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yIOTCSl aJbTepHATHBHBIEC YCTPOWCTBA BBOJA MH(OPMALINH U APYTHE TEXHHUECKUE CPEICTBA MpueMa/mepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs [UIs JIIOJeH ¢ UHBA-
JHUHOCTBHIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHE PEKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jiis onleHKH cTeneHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3a1aHUs

1. Vkaxxute abOpeBHaTypy oOIIero Ha3BaHUs MPOTrPaMM U MPOrPaMMHBIX [TAKETOB, MPEIHA3HAUCH-
HBIX JIJISl TH)KEHEPHBIX pacu€ToB, aHAIN3a U CUMYJISIIUN (PU3NUECKUX MTPOLIECCOB:

- CAE;

- CAD;

- CAM;

- PDM;

2. 3a ulaHUpOBaHUE POU3BOACTBA U TPEOOBAHUM K MaTepHajaM OTBEYAET CHUCTEMA:

- ERP;

- SCADA;

- CRM;

- MRP-2;

3. Kakoli n3 3TanoB MpoOEKTUPOBAHMS OTBEYAET 3a AIlIapaTHYI0 PEajM3ali0 COCTABHBIX YaCTEH,
BBIOOp 27IEMEHTHOM 0a3bl, MPUHIUIHAIBHBIX CXEM U TapaMETPOB NMPOEKTUPYEMOTO YCTPOHCTBA:

- CHCTEMOTEXHUYECKOE MTPOEKTUPOBAHUE;

- CXeMOTeXHHUEeCKoe ((PyHKIIMOHAIBHOE) IPOSKTUPOBAHUE;

- KOHCTPYHUPOBAHUE;

- TEXHOJIOTUYECKAs MTOJITOTOBKA;

4. Opronomuueckoe obecneuenne CAIIP 3to...

- onucanue texHojoruu ¢pynkunonuposanus CAIIP, meTonoB BbIOOpa M MPUMEHEHHS MOJIb30Ba-
TEJISIMU TEXHOJIOTMUECKUX IPUEMOB JJIsl IOJTYyUYEHHsS] KOHKPETHBIX PE3yIbTaToOB;

- SI3BIKM TIPOTPAMMHUPOBAHUSI U SI3BIKM OOMEHA [aHHBIMU MEXAY TEXHHMYECKHUMHU CPEICTBAMHU
CAIIP;

- TpeOOBaHMUs COTVIACOBAHHOCTH MICUXOJIOTUYECKHUX, AHTPOIIOMETPUUYECKUX U JP. XapaKTEPUCTUK U
BO3MOKHOCTEH YelloBeKa C TEXHUUECKUMH XapaKTepUCTUKaMH CPEJICTB aBTOMAaTHU3allHH;

- COBOKYITHOCTb CBE€ICHUH, HEOOXOAUMBIX JUISI BBITIOJIHEHUS! TPOSKTUPOBAHHUS;

5. IlonubIM TpadoM, UCIONB3yEMBbIM OOBIYHO JIJISi MAIIMHHBIX METOJIOB pacueTa Ienei, sSBiseTcs
rpad...

- MEXy JIFOOBIMH JIBYMsI y3JaMH KOTOPOTO CYIIECTBYET, [10 KpaiiHel Mepe, OJIUH ITyTh;

- KaKJasi BETBb KOTOPOI'O COOTBETCTBYET OTJEIBHOMY JIEMEHTY LIENH;

- Y3716l (BEPILINHBI) KOTOPOTO, COOTBETCTBYIOT Y3J1aM CXEMBbI;

- KOTOpBIH, B pe3yabTaTe W30MOP(HBIX MpeoOpa3oBaHUi MOXKET OBITh M300paXKeH Ha IIOCKOCTH
0e3 mepecevyeHMs BETBEH;

6. lns dopMHupOBaHUS MaTeMaTHUYECKOW MOJENH YCTPOICTBA MO METOAY Y3JIOBBIX NMOTEHIUAIOB
HEO0OXOAMMO B AJICKTPUIECKON MOACIH ...

- 3aMEHUTh UHIYKTUBHOCTU HAa EMKOCTH;

- 3aMEHHUTh UCTOYHUKH TOKA Ha NCTOYHHUKHU HAINpsKEHUS,

- 3aMEHUTh EMKOCTU Ha UHIYKTUBHOCTH;

- 3aMEHHUTh UCTOYHHUKH HAIPSDKEHUS HA HICTOUHUKHU TOKA;

7. OrCAD »sro0...

- MaKeT MpOTrpaMM TBEPAOTEIBHOT0 MapameTpuyeckoro 3D MoaennpoBaHus;

- peAaKTOp MPUHIIMITUAIBHBIX CXEM;

- TIaKeT KOMIBIOTEPHBIX MPOrpamm, MpeJHa3HAuUCHHBINH ISl BCEX DTANOB MPOEKTUPOBAHUS DIIEK-
TPOHHBIX YCTPOMCTB;
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- IIporpamMMa I IIPOEKTUPOBAHUS IEYaTHBIX I11aT;

8. CuMBOJI «X» MPU MOJIECTUPOBAHUH TU(PPOBOTO YCTPOMCTBA MATHU3HAYHBIM aihaBUTOM 00O03HA-
qaer:

- OTCYTCTBHUE CUTHAJA;

- HAJIM4YKUC CUTHAJIA,

- IaKyro cMeHy curdana u3z 0 B 1;

- HEONIPEIEIEHHOE COCTOSHUE;

9. CoOBITUHHBIM CHHXPOHHBIM MOCIUPOBAHUEM IHM(PPOBOTO YCTPOUCTBA HA3BIBACTCS PEIICHUE,
MIPU KOTOPOM Ha Ka)J0W UTEpaIlUu PEIIatoTCs...

- YpaBHEHHUS U1 SJIEMEHTOB, Y KOTOPBIX U3MEHUJIUCh BXOJHbIE CUTHAJIBI, O€3 yUeTa 3a/iepKeK cpa-
6aTbIBaHI/I$I OTACJIbHBIX 3JICMCHTOB,

- BCE JIOTHYECKHUE YpaBHEHHUsI, Oe3 yueTa 3aJepkKeK cpadaTbIBaHUs OTAEIbHBIX JIEMEHTOB;

- YpaBHCHUSA JJI 3JICMCHTOB, Y KOTOPBIX U3MCHUIIMCh BXOJIHBIC CUTHAJIBI, C YYCTOM 3aACPIKECK Cpa-
OaTbIBaHUS OT/IEIBHBIX 3JIEMEHTOB;

- BCE JIOTUYECKHE YPaBHEHHUS, C YUETOM 3a/IepKeK CpabaThIBaHUs OTJACIBHBIX 3JIEMEHTOB

10. Marpuiia HHIMAEHTHOCTH 3TO:

- MaTpuLa, y KOTOPOU BCE DJIEMEHTHI BHE ITIABHOW TMArOHAJIU PABHBI HYIIIO;

- MaTpHUlla UCIOJIb3yeMas 1Jis Mpe/ICTaBIeHUs rpadoB ¢ NEeTIIMU;

- MaTpuLa, y KOTOPOU BCE DJIEMEHThI BHE TTIABHOW IMAarOHAIIN PaBHBI €IUHULIC;

- ogHa u3 (GopM npeacTaBiaeHus rpada, rae cToaoIBl COOTBETCTBYIOT pedpam, a CTPOKU BEpIITHHAM

rpada;

11. JlepeBo 310:

- rpa¢ 6e3 IUKIOB, B KOTOPOM JIOOBIE JABE BEPIIUHBI COSAUHEHBI JIUIIb OJHUM MapLIPyTOM;

- rpad, B KOTOPOM MOKHO OOOWTH BCE BEPIIMHBI U MPH STOM MPOUTH OJHO PeOPO TOIHKO OJMH
pas;

- Tpad, B KOTOPOM MOKHO OOOMTH BCE BEPIIMHBI M KaXKJas BEPIIMHA MPU 00XONIE MOBTOPSETCS
JIMIIb OJIUH pas3;

- rpag, B KOTOPOM KaKJjasi BEpIIMHA UMEET OJJMHAKOBOE KOJIUYECTBO COCENIEH;

12. Kakas Teopema yTBep:KIaeT, 4yTO JIOOYI0 aKTUBHYIO LIENb C JBYMS IOJIOCAMH B YCTaHOBUB-
HIEMCS] PeXKMME MOXHO 3aMEHUTh UCTOYHUKOM HAIPSKEHUsI ¢ HEKOTOPBIM BHYTPEHHUM MMIIEAAHCOM:

- Teopema TeBeHeHa;

- Teopema B3auMHOCTH (OOpPATHMOCTH);

- Teopema HoptoHna;

- Teopema 3amenienus;

13. K kakoMy KJ1accy sI3bIKOB ITPOrpaMMHPOBAHUS OTHOCUTCS accemoep:

- MaIIMHHO-OPUEHTUPOBAHHBIM;

- YHUBEPCAIbHBIM;

- MaIIMHHO-3aBUCHMBIM;

- IPOOJIEMHO-OpPUEHTUPOBAHHBIM;

14. baza mannbix (bJI) aTo:

- IporpaMMHOe oOecrieueHue, YIpaBIsaiolIee XpaHEHHEM U 00pabOTKOM TaHHBIX;

- OpraHM30BaHHAas COBOKYNHOCTb JAHHBIX, NpPEAHa3HA4YeHHas JUIsl JUIMTEJBHOTO XPAaHEHHUS BO
BHEIIIHEH MaMsATH KOMITBIOTEpA M MMOCTOSIHHOTO IPUMEHEHHS;

- COBOKYITHOCTb IEKTPOHHBIX TAOIMIl U CPEJICTB JUISl UX XPAHEHUS, U3MEHEHUS U ITOUCKA;

- MHCTPYMEHT 11 0TOOpA JAaHHBIX HA OCHOBAaHMU 33JaHHBIX YCIIOBHIA;

15. PensimmonHas 6a3a JaHHBIX TIPEICTABIISIECT COOOM:

- TaHHBIE B BU/I€ HECKOJIBKUX TaOIHII,

- Ha0Op y3JI0B, B KOTOPOM KaXKAbIil MOXKET OBITh CBSA3aH C KaKIbIM;

- JaHHBIE B BUJIE MHOTOYPOBHEBON CTPYKTYPHI;

- Ha0Op B3aMMOCBSI3aHHBIX TAOJIHII;

16. Cpenu METOZIOB pellieHHs ypaBHEHUI HaMOOJbIIEH CKOPOCTHIO CXOAUMOCTH 00IaaeT METOI;

- TUXOTOMMH;

- kacatenbHbIX (HproTOHA);

- XOpna,

CornacoBaHa Ha noprane Ne 29875 15



- CEKYIIMX;

17. Tlporecc OTHICKaHMSI aHATUTUYECKON (DYHKIMM 1O TaOIMYHBIM (IKCHIEPUMEHTAIBHBIM) JTaH-
HBIM TIPH YCJIOBUU TOYHOTO COBIAJICHUSI HCKOMOW ()YHKIIMH U TAOMUYHBIX JAHHBIX HA3bIBACTCS:

- UHTEPIOJIALIEH;

- IUCKPETU3aLUEH;

- anmpOKCUMAIIUEH;

- JINHEapU3aluen;

18. 3agaya MTMHEITHOTO MPOrPaMMUPOBAHUS 3TO YACTHBIN CIy4dail 3a1a4H ...

- CTPYKTYPHOTO NPOrpaMMHUPOBAHUS;

- rpauyeckoro MporpaMMHUpPOBAHUS;

- MAaTEMaTU4YECKOr0 MPOTPaMMHUPOBAHUS;

- TMHAMHYECKOT0 NMPOrpaMMUPOBAHUS;

19. T'eomeTpudeckast MOJeNIb 0OBEKTA, B KOTOPOU XPAHSITCS TOJBKO KOOPAMHATHI BEPIIMH U COC/IU -
HAIOIINE UX pedpa Ha3bIBACTCS:

- TOYCYHOM;

- TPAaHUYHOWN;

- KapKacHOW;

- HIOBEPXHOCTHOM;

20. Marpuia reoMeTpu4eckoro rnpeodpa3zoBaHusi, B KOTOPOH Ha IJIaBHOM JMAroHaaM HaXOHATCS
AIIEMEHTBI

(1, cos(a), cos(a), 1) orBeuaer 3a:

- OCEBYIO CHMMETPHUIO OTHOCUTENILHO OCH a0CIIHCC;

- BpallleHHe BOKPYT ocu abcuucce;

- 3¢pKAIbHYI0 CHMMETPHUIO OTHOCUTENBHO TI0CKOCTH XO0Y

- LIGHTPAJIbHYI0 CUMMETPHIO OTHOCUTEIBHO Hayalla KOOPAUHAT;

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1. CymHocTh ¥ 3Tarbl IpoeKTUpoBaHus 31eKTpoHHON TexHUKH (DT). 2. Kuznennsiii muxn IT. 3.
CucteMHbIH noaxo K HHPOPMALMOHHOM TEXHOJIOTUH MPOeKTHBIX uccienoBanuil JT. 4. Knaccudpukanms
CAIIP. 5. ITakeTsl mporpaMm CXeMOTEXHHUUECKOT0 MPOEKTUPOBAHUS PaJHUO3IEKTPOHHBIX YCTPOICTB U UX
BO3MOXXHOCTH. 6. Bunpl obecnieuenuss CAIIP. 7. Marematuueckoe obecrieuenue CAIIP. 8. [Iporpammuoe
obecrnieuenue CAIIP. 9. Jlunrsuctuueckoe obecrieduenue CAIIP. 10. Texuuueckoe obecneuenne CAIIP
11. Uadpopmanmonnoe obecnieuenne CAIIP. 12. Opranu3aninoHHO-METOANYECKOE, TPABOBOE U IPTOHOMHU -
yeckoe obecrieuenue CAIIP. 13. Ponbs Mozeneit B MHPOpMAIMOHHBIX TEXHOIOTHAX NpoekTupoBaHuu OT.
14. Marematudeckass MoAenb pe3ucropa. 15. MaremaTnueckas Mojenb KoHAeHcaTopa. 16. Maremaruue-
CKasi MOJZIENb TMOJIYIIPOBOAHUKOBOIrO auona. 17. @opMHpOBaHME MATEMAaTUUYECKOW MOZEIH PaaUOdJICK-
TPOHHOI'O YCTpPOICTBa ¢ MpUMeHeHueM Teopuu rpados. 18. dopmupoBaHue MaTeMaTHUECKONH MOJEIH pa-
JIMO3JIEKTPOHHOIO YCTPOMCTBA MO METOAY Y3JIOBBIX MOTEHHHANOB. 19. ®opMupoBaHre MaTEMaTUYECKOU
MOJIETTH PaIMO3IEKTPOHHOTO YCTPOMCTBA 110 METOAY KOHTYPHBIX TOKOB. 20. MonenupoBanue uppoBbIX
YCTPOUCTB METOJIOM TpocToil uteparuu. 21. UnpopmanmoHHbie TEXHOJIOTHH B 33/1a4aX 0OECIeYeHHs Ha-
JIEKHOCTHU M KaueCcTBa aImaparypsl.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

1. Beimosnnenne tpeboBanuii T3 K BBIXOIHBIM XapaKTEPUCTHKAM M K Harpy3kam Ha JJIEMEHTHI. 2.
[TonsiTue mapamMeTpUueCcKOl YyBCTBUTEIBLHOCTH BBIXOJHBIX XapakTepUCTUK DT K U3MEHEHUSIM BHYTPEH-
HUX mapaMeTrpoB. 3. CucTeMHble NPUHIUIIBEI MaTeMaTHuecKoi (opManuzanuu GU3NYECKUX MPOLECCOB,
IPOTEKAIOLINX B cxeMax U KOHCTpyKIusx DT. 4. MHpopMalmoHHbBIE TEXHOJIOTHH CUHTE3a, aHaJIn3a U OIl-
TUMU3alUU cxeM U KoHCTpyKuui DT. 5. MHpopmaloHHbIe TEXHOJIOTHH HCCIIEA0BaHUs pa30pocoB mapa-
METPOB U BBIXONHBIX xapakrepuctuk JT. 6. [TocTpoeHune Tonmoaorunyeckux mozaeneil B opmax 3KBUBA-
JICHTHBIX LIETICH M HeHanpaBleHHbIX rpadoB. 7. OyHkuonanbHbie BO3MOXHOCTH ciucTeMbl ACOHUKA u
€€ TOJCHCTEM.

14.1.4. Tembl fOMAIIHUX 3aJaHAN
1. Texunueckue cpencra ceteBblx MT. 2. MHpopmannoHHble TEXHOJIOTUU CHHTE3a, aHAU3a U
ONTUMH3ALMU cXeM U KoHCTpykuuid JT. 3. Cnenuann3upoBaHHbIE MAKETHI IPOrPAMMHOIO ITPOEKTHPOBA-
HUS JJISL CO3/IaHUs DIIEKTPUUECKUX CXEM, MOAEIUPOBAaHUS UX pabOThI, MPOEKTUPOBAHUS MEYATHBIX IUIAT,
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pasMenieHus UQPPOBON IEKTPUUECKON cXeMbl B ycTpoiicTBax. 4. CHCTEMbl MHCTPYMEHTAJIBHOW MOI-
JIEPKKH 3TAIOB JKU3HEHHOTo IMKJIa 00bekTa. 5. [TocnenoBarelbHOCTh MaTEMAaTUYECKOTO MOJIEITUPOBAHUS
¢usnueckux npouecco IC B HHPOPMALMOHHON TEXHOJIOTHH.

14.1.5. Bonpochl Ha caMONIOATOTOBKY
— NadopmarnmonHpie TEXHOJIOTHY CUHTE3a, aHAJIM3a U ONITUMU3AIUN CXeM U KOHCTpyKimi JT.
— Texauueckue cpeacrta cereBbix UT.
— Cnenmanu3upoBaHHBIC MMAKEThl MTPOTPAMMHOTO MPOEKTUPOBAHUS ISl CO3/IaHUS DIECKTPUICCKHUX
CXeM, MOJICIUPOBAHUS UX PAOOTHI, MPOSKTUPOBAHUS MEYATHBIX IUIAT, pa3MelleHus: HU(POBOH ANEKTpUYIe-
CKOM CXEMBI B YCTPOMCTBAX.

14.1.6. Tembl 1a00paTOpHBIX padoT
1. CucteMbl MHCTPYMEHTAIBHON MOAJCPKKH STAoOB >KU3HEHHOTO IHKIA OOBEKTa: yIpaBICHUS
MIPOCKTHBIMU M HWH)XeHEepHbIMU JaHHbIMH (PDM), npoektupoBanus nporpammHoro npoaykra (CASE),
aBTOMaTU3MpoBaHHOro mnpoekrupoBanus (CAD), aBTOMaTM3MPOBAHHOM TEXHOJOIMYECKOH IOJATrOTOBKU
npousBojacTBa (CAM), umxeneproro anainuza (CAE).

2. NnpopmannonHoe odecrieueHue cpelibl NpoeKTupoBanus. MHpopMalMoHHas MOzenb IPOEKTa,
6a3b1 gannbix (b/1), cucrems! ynpasnenus 6a3zamu nansasix (CYB/), pacnpenenennsie b/ Marepdeiicsr,
CTEKH, IPOTOKOJIbL. [IpoMblIIITIeHHBIE U TPOrpaMMHbIE HHTEP(ENCHI.

3. IIpuHIMIIBI TOCTPOCHUS CETEBBIX HH(DOPMAITMOHHBIX TexHoJorui. Madopmannonnsie CALS —
TEXHOJIOTUU TMOAJEPKKHU AJIEKTPOHHBIX CPEICTB HA BCEX ATanax >KM3HEHHOTO LUKJIA — TEXHUYECKOro 3a-
MBICIIa, IPOEKTUPOBAHUS, TPOU3BOACTBA, MIPOAAXKH, IKCIUTyaTalliu U CEPBUCHOTO 0OCTyKUBaHUS. YIIpaB-
JieHue pa3paboTKOM MpHU TPYMIIOBOM BEJICHHUH MIPOCKTA.

4. Konsepcust 6ubmmorex P-CAD 200X B popmat Altium Designer. Bxirtouenune 6ubimorex B pa-
6ouyto cpeny Altium Designer. [Tonck KOMIIOHEHTOB B MHTETPUPOBaHHBIX OmMOIMoTekax. HacTpoiika kKoH-
¢urypamnuu rpapudeckux peaakropos. Konpuryparus rpaduaeckoro peakropa CXeM.

5. IlpoexTt Altium Designer. Buabl npoekroB Altium Designer. Co3nanue HoBoro npoexra. Bxiio-
YeHHE JOKYMEHTOB B IIPOEKT.

14.2. TpeOoBaHuA K OLIEHOYHBIM MATEPHUAJIAM JJISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 HHBAJIHU/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TeJIbHBIE OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUI[ C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 MHBAIUIOB

KaTeropI/m BI/I)II)I JOIIOJIHUTCIIBHBIX OIICHOYHBIX q)OpMBI KOHTPOJIA U OUCHKH
o6yqa}01u1/1x051 MaTcpualioB PE3YJIbTATOB O6yquH${

TecTbl, MICEMEHHBIE CAMOCTOSTEIILHBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapymeHHIMHU
ciyxa

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C mapymenusmu | CobecenoBaHue o Bompocam K 3auery, | [IpenmyIiecTBeHHO yCTHas IPOBEpKa

3peHus ONpoC M0 TEPMUHAM (MHIUBUYaJIbHO)
C HapymieHusiMu Pemnienne AMCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOIbHBIC PaOOTHI, MUCbMEHHbIE | [IpenMyInecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITeNIbHBIE PAaOOTHI, BOITPOCHI K MeToAaMu
amnrapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOATEIbHBIE [IpenmyiiecTBEHHO POBEPKA
o0IIeMeTUITUHCKUM paboThl, BOMIPOCHI K 3a4ETy, METOZaMU UCXOIS U3 COCTOSIHUSA
MOKAa3aHUSIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00y4aromerocs Ha MOMEHT MPOBEPKHU
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14.3. MeToanueckue peKOMeH/IALMH 110 OLIeHOYHBIM MaTepuajaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
CTymnHas (hopMa IpeJO0CTaBICHUS 3aJaHNI OLIEHOYHBIX CPEJICTB, & UMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUEHHBIM MIPUPTOM;

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

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

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BaHUEM CYpPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [l TaKUX 00ydaromuxcs MpeycMaTpuBaeTcsl JOCTYII -
Hast popmMa mpeToCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCITOJIH30BAHNUEM YCIIYT aCCUCTEHTA;

- IIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JMCIUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popmax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIPUATHS HH(POpMALIUK:

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

J1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

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