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PaGouas nporpamma auciuruinHbl « CHCTEMbI aBTOMATU3UPOBAHHOTO IPOCKTHPOBAHUS
POC» /coct. I''A.Mycradaes — Hampuuk: KbBI'Y, 2023. - 21c.

PaGouas nmporpamMMa IUCHUIUIMHBI IpeIHA3HaYeHa JJIs CTYAEHTOB O4HOM (hopMbl 00yUeHus

no Harpasienuto noarorosku 11.03.03 KoncrpyupoBanue ¥ TEXHOIOTHS DIEKTPOHHBIX CPEJICTB,
oOyuatomumcs 4 roaa, B 7 cemectpe , 4 Kypca.

PabGowass mporpamma mucnmiuiiHbl  (Moaydisi) «CHCTEMBI  aBTOMATH3UPOBAHHOTO
npoektupoBanus  POC»  cocraBnmeHa ¢ ydyeroM  (eaepaibHOrO0  rOCYJapCTBEHHOTO
00pa3oBaTEeNbHOrO  CTaHIApTa BBICIIET0  OOpa3oBaHMA IO  HAMNPABJICHUIO  IMOJTOTOBKH
11.03.03KoHCcTpyrpoBaHUe M TEXHOJIOIHsSI 3IEKTPOHHBIX CPEICTB, YTBEP)KIEHHOTO IPHUKA30M
MunucrepctBa oOpazoBanusi u Hayku Poccuiickoit @enmeparun » ot 19.09.2017 Ne 928

(3apeructpupoBano B Muntocte Poccun 12.10.2017 Ne 48537);.
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1. llenb 1 3a1aun OCBOEHUS JUCUUIUIMHBI (MOIYJISA)

[lens n3ydeHus MTUCUHUILUIMHBI — COCTOUT B (opMHUpoBaHue MPOPECCHOHATBHBIX
KOMIIETCHIIUM, CBSI3aHHBIX C HCIOJB30BAHUEM TEOPETUYECKUX 3HAHMKW M IPAKTHYECKHX
HaBBIKOB BJIQJICHUS COBPEMEHHBIMM HH(pOpManuMOHHbIMU TexHonorusmu (UT) B oOmactu
aBTOMAaTU3UPOBAHHOIO ITPOEKTUPOBAHUS U TEXHOJIOTHHU ITpou3BozacTea POC

OcHOBHBIE 337a4U AVCLUIIINHBL
—00001IeHNe U yriryOJeHne TEOPETUIECKUX W MPAKTUIECKUX 3HAHWK B 00JIaCTH WH(pOpMAaIHn-
OHHBIX TEXHOJIOTHH NnpoekTrpoBanus POC
—M3y4€HUe NMPUHIUIIOB CUCTEMHOTO MO/IX0/1a K aBTOMaTu3aluu npoektupoanus POC, no3so-
JsroIMX obecrednBaTh 3()(HEeKTUBHOCTD U KAU€CTBO MPOEKTUPYEMOM amnmaparypsl
—OCBOCHHE TPHHIUIOB (OPMHUPOBAHUS WH(POPMAIMOHHBIX MOJEJCH BIMSHUS BHEIIHUX |
BHYTPEHHUX JeCTaOWIM3UPYIOMUX (aKTOpoB, AeHcTByomMX Ha POC B TeueHne KU3HEHHOTO
IUKJIa, C LEeJbl0 AapryMEHTHPOBAHHOTO aBTOMAaTU3MPOBAHHOIO IPOEKTUPOBAHUS  HX
KOHCTPYKLIMI
—(hopMUpOBaHHE Yy CTYACHTOB IIPAKTUUECKUX HABBIKOB BEACHUS aBTOMAaTHU3UPOBAHHOTO
npoexktupoBanuss POC Ha OCHOBE NPOrPECCHUBHBIX TEXHUYECKHX U NPOTrPAMMHBIX CPENCTB C
HCITIOJIb30BAaHUEM COBPEMEHHOM 2JIEMEHTHOM 0Oa3bl
—OBJIaJICHUE METOJaMH aBTOMATHU3UPOBAHHOHN pa3pabOTKH KOHCTPYKTOPCKO-TEXHOJIOTHYECKOM
JOKyMeHTanuu ¢ npumeHeHuem crangaptoB ECKJl m apyroil coBpemeHHONH HOpMaTHUBHO-
TEXHUYECKOHN U CIIPaBOYHOM TOKYMEHTALMH.

N3yyenne qucHUIIMHBI HAIIPABJIEHO HA MMOATOTOBKY CHELMAIUCTOB, CIOCOOHBIX pelllaTh
po0JeMbl, BOZHUKAIOIINE NPU SKCILTyaTalluy U3/eNUil 3JIeKTPOHHON TEXHUKH C yYETOM 00JIacTH,
THUIIOB U 3a/1a4 MPO(HECCHOHATLHON AEATEIBHOCTH B COOTBETCTBHHU C TPO(PECCHOHATBHBIMA
CTaHJapPTAMHU:

06.005 «Cneumamuct 1O OKCIUTyaTallid  PaJMOAJIEKTPOHHBIX  CPEICTB  (MHXKEHEp-
AJIEKTPOHMK)», YTBEP)KIACHHBIM MpHKa3oM  MuHHCTEpCTBA TpyJa W COLMAIBHOW 3alUThI
Poccuiickoii @eneparyu ot 31 utons 2019 roga N 540n (3apeructpupoBan B Muntocte PO 28
asrycta 2019 rona, peructparnuonssiii N 55756).

40.058 «HMuxeHep - TEXHOJOr TO MPOU3BOACTBY H3JEIMH MHKPOAJIEKTPOHUKM,
YTBEPKICHHBIM NIPUKa3oM MuHuUCTEpCTBa Tpyaa U coluanbHoM 3amuThl Poccuiickonn deneparuu
o1 03.07.2019 r. Ne 480n (3apeructpupoBan Muntocrom Poccun 29.07.2019 1. Ne 55439).

2. Mecro nucuumiunsl B ctpykrype OIIOITI BO

JlucuuiuinHa BKII0UEHa B 6azoByro acth O0oka 1.51.0.12.03 yue6roro nnana no manpasienuro
noaroroekn BO HampapieHue mnoarotoBkul1.03.03 KoucrpyupoBanue u TeXHOJOIUs

DJIEKTPOHHBIX CPEICTB, TTPOMIITH: KoHCTpYHpOBaHUe W TEXHOIOTHS PaMOIIEKTPOHHBIX CPEJICTB.
[Tpu ocBOCHMH TUCTIMILTUHBI 00YYAFOIIUNACS CMOKET YaCTUYHO TIPOAEMOHCTPUPOBATH CIEAYIOIIHIE

00001eHHbIe TpyAoBble PyHKIMU (OTD):

— Dkcmryaranys — paJuoOdJIeKTPOHHOM — ammapaTypbl  (IpoQecCHOHANbHBIM  CTaHAApT
06.005«CrienuanucT MO  O9KCIUTyaTalldd  PaguOdJICKTPOHHBIX  CPEICTB  (MHXKEHEp-
AJIEKTPOHMK)», Ko B, ypoBeHs kBanupukamuu -5);

— PazpaboTka eIMHUYHBIX TEXHOJOTMYECKUX IIPOLECCOB U PEKOMEHJAIMI 110 YCTPAHEHUIO U
HPEIYIPEXIECHUIO Opaxa B IPOU3BO/ICTBE u3Jenui MHUKPO3JIEKTPOHUKH
(mpodeccronaneubiii cranaapt 40.058 «HxeHep - TEXHOJIOT MO MPOU3BOJACTBY H3ICIHMA
MHUKPORJIEKTPOHUKN», KoJI B, ypoBeHb kBanmudukanuu -6);

N3ydyenne pucuumuinHel «CHCTEMBl aBTOMAaTU3MPOBAHHOIO IpoekTupoBanus POC»
Gasupyercs Ha crueaylonmx jgucmmmbax: MIHGOpMaTHKa,UmkeHepHas M KOMIIBIOTEpHAS
rpapuka, Metposiorusi cranfaptuzanms U ceptudukanus, OCHOBBI HaJIEKHOCTU 3JIEKTPOHHBIX
cpencTtB, CXeMOTEXHUKA 3IEKTPOHHBIX YCTPOMCTB.



OcBoeHue JaHHOW NUCIMILUIMHBI, B CBOIO OYepeIb, HEOOXOIUMO JUIsl YCIIEIIHOTO YCBOCHHS,
B TOCIEAYIONIEM  TPOW3BOJACTBEHHONW MPAKTHKH W  TIPU  BBHIMIOJHEHHUH  BBITYCKHOH
KBAJTM(PHUKALIMOHHOMN paboTBhI.

3. TpeboBanwus K pe3yiabTaTaM OCBOCHHUS TUCIUTLTAHBI

[Iporiecc m3ydeHUs MUCIUILUIMHBI HampaBieH Ha (OPMUPOBAHHE DJIEMEHTOB CIIETYIOIINX
koMmreteHuuit B cootBerctBun ¢ ®I'OC BO u OIIOII BO no nanHoMy HanpaBJIeHUIOMOATOTOBKU:

Beimycknuk nomkeH oOnanath cieayromed npogeccuonansHoi komnerennuei (I1K): ITK-3
CriocobeH MpoOBOAWTH aHAIW3 MPUYUH Opaka MpPU WU3TOTOBJICHUHM WM3ACIUNA MHUKPOIJIECKTPOHHKH U
JaBaTh PEKOMEHJAIMU MO HMX YCTPAHEHUIO U MPEeAyNpeKIACHUIO(MPO(EeCcCHOHANBHBIN CTaHIapT
06.005 «ChenuanucT MO 3KCILTyaTalMUPaTA0ICKTPOHHBIX CPEACTB (MHKEHEP-IJIEKTPOHUK )Y,
TpynoBas pyukuus B/01.5 - Texauueckoe oOCIIy>KMBaHHE PAIMO3IEKTPOHHOM anmaparypsl).

Kon n HaumeHoBaHME MHIUKATOPA JOCTHXKEHUSI KOMIIETCHIINU:
-I[IKC-b.3.2. CnocobeH pmaBaTh TpEIOKEHUS TI0 JHKBUAAIMKM Opaka B IPOU3BOJCTBE HU3IEIHN
mukpoasiekTporuku(rnpodeccnonanpibiid - cranmapt  06.005  «Crnenmamuct 1O AKCIUTyaTaluH
PaZMO’IIEKTPOHHBIX CPENICTB (MHKEHEP-2JIEKTPOHUK)», TpyaoBas ¢pyHkius B/01.5 - Texuuuecko
B pesynbrare wusydeHus IuUCHUIUIMHBI (MoOmyssi) «OCHOBBI KOHCTPYMPOBAHHUS DJICKTPOHHBIX
CPEICTB» CTYIEHT JIOJKEH:
3HaTh: TpeOOBaHUS TEXHHUYECKUX PETJIAMEHTOB Ha BBIMYCKACMBIC W3METUS MUKPOAJICKTPOHUKH; -
TEXHOJIOTHYECKHe  (PaKTOPHI, BBI3BIBAIOIIME  TOTPEIIHOCTA  H3TOTOBJICHUS  W3JEIIHNA
MHKPOIJICKTPOHUKH.
YMeTh: UCTONb30BaTh CTAHAAPTHBIE KOMIIBIOTEPHBIE IPOTPAMMBI ISl 00paOOTKU CTATUCTUYECKUX
JIaHHBIX; OMPEAEATh MPUYUHBI OTKIIOHEHHS [TapaMETPOB TOTOBOIO M3JEIUS OT 3a/IaHHBIX;
Brnaners: cTaTUCTHYECKMM AaHAJIM30M IAPAMETPOB TEXHOJOTMYECKHUX ONEpalvi; BBISIBICHUEM U
YCTPaHEHHEM MIPUYUH OTKIIOHEHHS MTapaMETPOB TEXHOJOTHYECKHUX ONEpalnidl OT 3aJaHHBIX.

4.ConeprxaHue U CTpYKTypa JUCHUIUIMHBI (MOIYJIs)

B Ttabnmuue 1 mpuBOAMTCS omucaHHWe COAEP)KAHHS AUCHUIUIMHBI, CTPYKTYpUPOBAHHOE IO
paszernam, ¢ yKazaHHEeM IO KaXIOMY pasaenry (opMbl TEKYIIEro KOHTPOJIS: 3aliuTa JabopaTOpHOI
pabotsl (JIP), xomnokBuywm (K), Tectuposanue (T).

Tabmuma 1
Ko
A dopma
HaumenoBanue KOHTPOJIUPYEMO
Ne Coneprxanue pasnena/ TeMbl . TEKYIIETro
paszznena 1 KOMIIETEeHLIUN
KOHTPOJIS
(WM ee 4acTH)
1 |OcHoBHBIE lens wm 3amaun kypca. Hudopmarmonnsie | [TK-3 K, T, JIP
TIPUHIIAIIB 1 texHojmorun (UT) B  mpodeccnoHambHOM
METOA0JIOTUs JESITEIbHOCTH MH)KEHEpa-IPOEKTUPOBIIHUKA
npumenenus UT | POC. Opranuzauust npoektupoBanusi POC ¢
npu novomipto  MT. CucremHblii moaxox K
MPOEKTUPOBAHUU | TpoekTupoBanrio POC ¢ wucnoiab3oBaHUEM
POC JUT na UH(POPMALIMOHHBIX TEXHOJIOTUH. Nn-
Pa3IMYHBIX (dhopManoHHbIE CALS—rexHonoruu
JTanax noanepkkn POC Ha Bcex sTamax »KU3HEHHOT'O
npoekTupoBanus | nukiaa. Ctaauu pa3pabOTKU KOHCTPYKTOPCKOM
PoC JOKYMEHTALIMM P IPOEKTHUPOBAHUU  C
nomouisio UT.




Astomarusuposa | Kinaccudukanust 3amad  npoektupoBanusi, ux | [1K-3 K, T, JIP
HHOE dopmanuzanus.  Martematuueckue — MOJENU
npoektupoBanue | (MM) POC. Drarbl pa3BUTHS u
KOHCTPYKIUH M | XapaKTEPUCTHUKA COBPEMEHHOTO  COCTOSHUS
texHonornuecku | CAIIP paanosneKTpoHHBIX CPEACTB, CUCTEM U
X MPOIIECCOB KOMIUIEKCOB.  KOMIJIeKCHbIE ~ MHTEIIEKTY-
PoC aJIbHbIE (MHTErpUPOBaHHBIE) CAIIP.
CnemmanuzupoBanubie  CAIIP s co3manus
CXeM  JJIGKTPUYECKHX  MPUHLUIHAIIBHBIX,
MOJIETTUPOBAaHUS UX PAOOTHI, MPOESKTUPOBAHUS
MEYaTHBIX  IUIaT, pa3MemieHus [udpoBOi
AeKTpUUecKor cxeMbl B ycrporctBax [IJIMC.
ITepcriekTUBBI pa3BUTUA
ABTOMATU3UPOBAHHOTO MPOEKTHUPOBAHUSI.
T Ponas UT B mponecce co3nanusa POC. Yposuu | [1K-3 K, T, JIP
MPOEKTUPOBAHUS | IPOSKTUPOBAHUS — CUCTEMHBIH,
JeTanen u (bYyHKIMOHATIBHBIH, KOHCTPYKTOPCKUH,
cOopok TexHonorndeckuii.  TumoBble  MPOEKTHbIE
KOHCTPYKLIMI npoueaypsl npu  npoektupoBaHuun  POC.
POC ¢ momomisio | O600mEHHAas MeTouKa npoekThupoBanus POC
CAIIP ¢ mnpumenenneM WT. HudopmanmonHas
MOJIeNb MpoeKTa, 0a3bl nanHbiX (BJ1), cucrempl
ynpaBnenuss  Oazamu  mannbix  (CYB]),
pacnpenenénnple bJl. CpaBHUTENBHBIH 0030p
OCHOBHBIX XapaKTEPUCTUK PA3TUYHBIX THUIIOB
COBpPEMEHHBIX TEXHUYECKUX CpEICTB.
KoHuenuss aBTOMaTU3UpPOBAaHHOIO paboyvero
Mecta (APM) mpoektupoBmuka POC nHa Gaze
[IK. 3agauu ynpaBiieHUS W ONTUMHU3ALINH,
METO/Ibl UX PEIICHUS
[IpoextnpoBanue | OcobeHHocT  mpoekThpoBaHuss  nedatHsix | [TK-3. K, T, JIP
MEeYaTHBIX Y370B | y370B ¢ momomipio WT. Bo3moxkHocTH U
c nomotpio UT | ocobenHoctn untepdeiicoB pazmmyabix CAIIP.
Metoauka npoeKTUPOBAHUS TIEYaTHBIX Y3JIOB B
komiuiekcHeix CAIIP  P-CAD, Cosznanue
komnoneHtoB ~ POC.  Pa3pabotka  cxem
AIEKTPUYECKHUX MPUHIUTTHATBHBIX.
HuanoroBoe pazmenienue IPD. JluanoroBas u
aBTOMaTU4ecKas TpPacCHUpPOBKAa IPOBOJHHUKOB
nevyaTHeIX 11aT. Cssb ¢ apyrumu CAITP
OdopmiieHne OcobeHHOCTH aBTomartusupoBanHoro | [1K-3 K, T, JIP,PK
KOHCTPYKTOPCKOH| 0dopMIIeHHS KOHCTPYKTOPCKON TOKYMEHTAIUH
nokymentauu ¢ | POC B coorBerctBun ¢ ECKJ]
nomoinsio CAITP

CtpyKTypa TUCIUILTAHBI(MOIYJIS)

Ta6mmia 2. O6mas Tpy10eMKOCTh TUCIUILIMHBI COCTaBIIsgeT 3 3aueTHIX eauHull (108 gacoB)

Bun pabotet TpynoeMKOCTb, Yachl
‘/cemecTp Bceero
OO6mas TpyJ0eMKOCTh (B Yacax) 108 108
KonTakTHas pabora (B yacax): 42 42




Jlexu (JI)

JlaGopaTtopusie paboTs (JIP)

CamocTosTenpHast padora (B yacax): 39 39
CamocTosiTeIbHOE U3YUYECHHUE Pa3/IeTIoB

Kypcoas pabora 3 3
IToaroroBka M MpOX0XKACHUE IIPOMEKYTOYHOU 27 27
aTTecTaluu

Bu npoMexyToUHOM arTecTaiuu Oxk3amen, KP Ok3amen,KP

Taobnuua 3. JIeKUMOHHBIE 3aHATUS

Ne n/mn Tema
l. OcHoBHBIe npuHIMIBI 1 MeTofosorus npumenenus UT npu npoextuposanuu POC
2. WT na paznuusbix 3Tanax npoekrupoanusi POC
3. ABTOMAaTH3MPOBAHHOE MPOEKTUPOBAHUE KOHCTPYKIUH U TEXHOJOTHYECKUX MTPOLIECCOB
POC
4. WT npoextupoBanus aetaneit U coopok koHCTpykuii POC ¢ momomsro CAITP
3. [IpoexkTupoBaHKe MeYaTHhIX y3710B ¢ moMoupio UT.
6. OdopmiieHre KOHCTPYKTOPCKOW TOKYMeHTanuu ¢ moMonipio CAIITP
7. OcHOBHbIE IPUHIUIIBI IPOEKTUPOBAHMSI IEYaTHOr0 MOHTaxka [lops ok mpoekTupoBaHUs

IICYAaTHBIX I1JIAT.

Tabnuna 4. JlabopaTopHble padOThI

Ne n/mn Tema

1. | Pa3zpaboTka mocaJoyHbIX MECT Ha IIEYATHOM IUIaTe JJIsl MOHTa)ka KOHCTPYKTHBHBIX
JJIEMEHTOB

2. TpaccupoBKa CXeMbI AJIEKTPUYECKON PUHIUMITMAIBHOM, C UCIIOJIb30BAHUEM KPUTEPUEB
ONTUMAJILHOCTH:

3. | JlmanoroBoe pa3MelieHue 3JIeKTPOpaauo 3JIEMEHTOB Ha IEYaTHOM myiaTe

4. | ABTOMaTnyeckas TpacCUPOBKA NPOBOAHUKOB IEYATHBIX ILIAT

5. Br16op anemenTHOI 6a3b1 u hopmupoBaHue 0ndmoTeku komrnoneHToB CAITP.
[IpoexTupoBanue neyaTHOro ysna. Beimonnenue pacuéros. OdopmiieHre KOHCTPYKTOPCKO-
TEXHOJOTMYECKON JOKYMEHTALMU

6. | M3yuyenue cpeicTB aBTOMATU3UPOBAHHOTO O(hOPMIICHUSI KOHCTPYKTOPCKO-

TEXHOJIOTUYECKON JTOKYMEHTAIIHN

Ta6mmia 5. CaMoCTOSTENbHOE U3YUEHNE PA3IeIOB TUCIUILTHHBI

Ne /i Bonpockl, BBIHOCHMBIE HA CAMOCTOSITEJIbHOE U3YUCHUE

1. MHOTrOCI0MHBIC MTeYaTHBIC IUIATHI, MPOIIECC MPOSKTUPOBAHUS U MaTEPUATBI

2. [Tokazatenu HagexHoctn DC. [lyTH MOBBIMIEHHS HAAEKHOCTH. METONBI 3allUTHI OT
3JIEKTPOMArHUTHOT'O BO3JCHCTBUS

3. Knaccudukanmst 1 BUABI 3aIIATHBIX MOKPBITHI 2JIEMEHTOB, MOAyJieH, 6;10k0B 1 OC B
LIEJIOM.

4. AKTHUBHEIE U TACCUBHBIE METOABI 3aIUTEI DC 0T MEXaHUYECKUX BO3IEUCTBUM.

5. Oco0eHHOCTH TTPOCKTUPOBAHKS HA3EMHBIX CTAlIMOHAPHBIX, TPAHCIIOPTUPYEMBIX ,00PTOBBIX
2C

6. CriocoOb! OBEIIIEHU HaAeKHOCTH DC 3a cUeT KOHTAKTHBIX SIBJICHUMN.

7. CriocoObl  BHOPO3aIIUTBl M KOMIIOHOBKH MOJYJEH MpH MPOCKTHUPOBAHWH ITOJIBHKHOM
HazeMHBIX OC.

8. Bo3elicTBrE COJIGHOrO MOPCKOTO BO3/TyXa, BiIaru U o0JiecHeHus: Ha Mopckue DC

9. HUWOKP: opranu3zaius v mpoBeicHHe padoT, TEXHUIECKast TOKYMEHTAIIHS.




5.011eHOYHBIE MaTepUabl U TEKYIIETO U PyOSKHOTO KOHTPOJIIS
YCIIEBAEMOCTH M IPOMEXKYTOUYHOM aTTeCTalluu

5.1. KonnokBuym

B cemectpe npoBoasTcs 3 KOJUIOKBHYyMa, KOTOPBIE OIEHUBAIOTCS 10 8 0aJJIOB KaXK IbIi.

N —

e

o

10.

11.

12.
13.
14.

15.
16.
17.

18.

19.
20.
21.
22.
23.
24.
25.

5.1.1. Bomnpocsl, BBIHOCHMbIE HA KOJUVIOKBUYM
(korTpOoMpyeMas komneteHius [1K-3)
I1epBblil KOJUIOKBUYM

Lens u 3amaum Kypca.

Nudopmarmonnsie Texnonoruu (MT) B mpodeccnoHanbHOM AesTeIbHOCTH HHKEHepa-
npoexktupoBuirka POC.

Oprannzanus npoextruposanus POC ¢ nomomero UT.

CucremHbIi ToaxoA K poektupoBanuto POC ¢ ncnonb3oBanneM HHGOPMAIIMOHHBIX
TEXHOJIOTHH.

Nndpopmanmonnsie CALS—texHonoruu noaaepxku POC Ha Bcex 3Tanax KU3HEHHOTO
LUKJIA.

Cragun pa3paboTKu KOHCTPYKTOPCKOM JOKYMEHTAIIUH MPU MPOSKTUPOBAHUH C TOMOILIBIO
NT.OC.

Knaccudukanus 3a1a4 npoekTupoBaHusi, ux GopManuzanusi.

Maremaruueckue mojaenu (MM) POC.

OTarbl pa3BUTHA U XapaKTEPUCTHKA cOBpeMeHHOro coctosiHus CAIIP pagnosnekTpoHHbIX
CPEZCTB, CHCTEM M KOMILIEKCOB.

KommuiekcHble nnTemekTyaibable (Marerpupoanibie) CAIIP.

Bropoi1 koi1okBuyM

CrenmanusupoBannbie CAIIP 115 co3nanus cxem 3J1eKTpUUeCKUX TPUHIUITHAIBHBIX,
MOJICIIUPOBAHMS UX PaOOThI, MPOEKTUPOBAHMS MIEYATHBIX IJIAT, pa3MeIleHUs I(POBOI
3EKTpU4EcKOl cxeMsl B ycrporicTBax [IJINC.

IlepcriekTHBBI pa3BUTHS aBTOMAaTU3UPOBAHHOTO TPOEKTUPOBAHMS.

Pons UT B mpouecce cozmanusa POC.

YpOBHU NPOEKTUPOBAHUS — CUCTEMHBIN, ()YHKIIMOHAIbHBIH, KOHCTPYKTOPCKHIA,
TEXHOJOTUYECKUN.

TunoBble NIPOEKTHBIE MPOLETYPhI PU NpoeKkTUpoBaHuu POC.

O606meénnas metoauka npoexktupoBanust POC ¢ npumenenuem UT.
WNudopmarmonHas MoJiens npoekra, 6a3sl AaHHbIX (B/1), cucremsbl ynpasnenus 6azamu
nanabix (CYB/), pacnipenenéannie b1,

Tperniiii KOJUNIOKBUYM

. CpaBHUTENIBHBIN 0030p OCHOBHBIX XapaKTEPUCTUK PA3IMYHBIX TUIOB COBPEMEHHBIX
TEXHUYECKUX CPEICTB.

Oco0EHHOCTH TIPOEKTUPOBAHMS TICYATHBIX y3JI0B ¢ momotsio UT.
Bosmoxxnoctr 1 ocobernnoctr untepdericoB paznnunsix CAIIP.

Meroanka mpoeKTUPOBAHUS NEYaTHBIX y3710B B KoMIUIEKCHBIX CAIIP P-CAD,
Co3nanue komnonenTos POC.

Pa3paboTka cxem 31eKTpUYeCKUX MPUHIUIHATIBHBIX.

Huanorosoe pazmerienue JPO.

ZII/IEU'IOFOBEUI M aBTOMAaTU4CCKas TpaCCUPOBKA MPOBOAHMUKOB IMEYATHBIX ILIAT.



26. Ca3b ¢ npyrumu CAIIP

27. OcobeHHOCTH aBTOMaTU3UPOBAHHOTO 0(hOpMIIEHUS] KOHCTPYKTOPCKON JoKyMmeHTauuu POC B
cootBercTBUU ¢ ECKJ]

28. Konmemnus aBroMaTiu3npoBaHHoro padodero mecta (APM) npoektuposmmka POC Ha 6aze

K.

29. 3amaum ynpapiieHHs] ¥ ONTUMHU3ALNAH, METOIbI UX PEUICHUS

30. Konuenuus aBTomMatuzupoBaHHOro padbouero mecta (APM) mpoektuposiinka POC Ha 6aze

I1K.

31. 33,[[8.‘-11/1 yYHpaBJICHUSA U OIITUMU3ALIUA, MCTOAbI UX PCIICHUA

Pexomenmarumn IIpU TOATOTOBKC K KOJINIOKBUYMY

e popaboTaTh KOHCIEKTHI JIEKIH 110 BOMPOCAM KOJJIOKBUYMa;

® [IPOYHUTATh OCHOBHYIO M JOIIOJHHUTCIBHYIO JIMTEPATYPY, PEKOMCHAOBAHHYIO 110 U3y4Ya€MbIM

BOIIpOCaM;

® OTBCTUTH HAa BOIIPOCHI KOJJIOKBUYMaA,

® [IpU 3aTPYAHCHUAX, IPOKOHCYJIBTHPOBATHCA C IPCTIOAABATCIICM.

Kpurepuu onienuBanus

Onenka
HEYAO0BJIETBOPUTEIBHO YAOBJIETBOPUTEIBHO XOpOILIO OTJINYHO
2 bama 4 Gayna 6 6am10B 8 6amoB
CryzneHT He 3HaeT Crynent CryzneHT xopomo CryneHT B NOJIHOM

3HAYUTENHLHON YacTH
BOTIPOCOB, JIOITyCKaeT
CYILIECTBEHHBIE OIIUOKU
B OTBETAX Ha BOIIPOCHI.

MTOBEPXHOCTHO 3HAET
BOTIPOCHI
KOJIJIOKBUYMa,
JIOITyCKaeT
HETOYHOCTHU B OTBETE
Ha BOIIPOC

3HAeT MaTepua,
TPaMOTHO U TIO
CYIIECTBY M3JIaraeT
€ro, J0IyCKast
HEKOTOpbIE
HETOYHOCTH B OTBETE
Ha BOIPOC.

o0BbeMe 3HaeT
Marepua, rpaMOTHO
U 110 CYLIECTBY
Hu3JIaraeT ero, He
JOTycKast
CYIIECTBEHHBIX
HETOYHOCTEH B
OTBETE HAa BOMPOC.

5.2. O0Opa3ibl TECTOBBIX 3aaHHIA

(korTpOoMpyeMas komneTeHius [1K-3)

[Tepeuens padot s noaaep:kanuu IC B TEXHUUECKON UCTIPAaBHOCTA HOCHT HA3BaHUE
a) TexHWuUeckass HHCTPYKITHUS;

0) TexHHUYECKOE OMUCAHWE;

B) TexHWYECKOE TUArHOCTHPOBAHHUE.

r) OKCIUTyaTalusl.

a) YcIlioBUS 3KCIUTyaTalluu;

0) YcinoBus KIMMaTHYECKHE;

B) YCIIOBUSI BHEIIHEH CpeJibl;

r) YcioBus 3JeKTpoOE30MacHOCTH.
Copnepxanne POC B TEXHNYECKH UCIIPAaBHOM COCTOSIHUM B TEYEHHE YCTAaHOBJIIEHHOTO CPOKa 10
peanu3anuy 0003HAYa0T

a) Hcnpasrocts POC;

0) Xpanenue POC,;

®akTtopsl, Baugtone Ha POC nipu skcrutyatamnuu, HOCSAT Ha3BaHUE




B) Konceppauus POC;
r) T'onnocts POC.
4. TlepeBo3ska ¢ obecreuerreM padbortocrnocodHocTn POC o3Hauaet
a) JloctaBka POC;
6) Tpancnopruposka POC;
B) MobunsHocth POC;
r) OGecneuenue HagexHoctu POC.
5. Kommnekc padot no noaroroske POC k pyHKIIMOHMPOBAHUIO HOCUT Ha3BaHUE
a) TexHuueckoe obciyxuBanue POC;
0) moaroroBka K npumeHenuto POC;
B) Tekyiiero pemonrta POC;
r) miaHoBoro oocmyxuBanus POC.
6. Ilepeuens onepanuii Mo BoccTaHOBIEHUIO UctipaBHOCTH POC HOCAT Ha3BaHuUe
a) MHCTpyKIMU 110 MPUMEHEHHIO;
6) TexHuueckoro o0CITy)XKUBaHUS;
B) TexHuueckoil JOKyMEHTAlUH;
r) TexHuueckoro yxoja.
7. PemMOHT, IpOBOJAMMBII B COOTBETCTBUHU C TEXHUYECKON JOKYMEHTAIIMEH HA3bIBACTCS
a) Texymumu;
0) IlranoBbIMU;
B) BHesanmHbIMU;
r) BoccraHOBUTENBHBIM.
8. PeMOHT, KOTOpPBIi MPOBOAUTCS O€3 MpeBapUTENFHOI0 Ha3HAUCHH S, HA3bIBAIOT
a) HemmanoBbim;
6) HopmaTuBHBIM;
B) [locpounsim;
r) BoccraHOBHUTENBHBIM.
9. PeMOHT, KOTOPHBII 00ecredrnBaeT BOCCTAHOBICHHE pab0OTOCIIOCOOHOCTH C 3aMEHOM Y3JIOB,
KOMITOHEHTOB Ha3bIBaeTCs
a) BoccTaHOBHUTENBHBIM;
0) BHesamHbIM;
B) Tekymmum;
r) KanuranbHbiM.
10. PeMOHT, KOTOpBIi1 BOCCTAHABIMBAET HEUCIIPABHOCTH M YACTUYHO PECYPC C 3aMEHOM COCTAaBHBIX
4acTeil B COOTBETCTBUU C TEXHUYECKOM TOKYMEHTalUe 1 KOHTPOJIEM Ha3bIBaeTCs
a) IlmaHoBbIM;
0) Texymum;
B) CpenHuwm;
r) BuemiaHOBbIM;

MeTOJII/I'—ICCKI/Ie PEKOMEHAAINHU 110 TIOATOTOBKE K TCCTUPOBAHUTIO

TecTbl — 3TO BOIIPOCHI WM 3a/laHus, IPEAYCMaTPUBAIOIINE KOHKPETHBIN, KPaTKUH, YETKUN
OTBET Ha MMEIOIMECs 3TaJOHbl OTBETOB. llpu camocTosITeNbHOM MOATOTOBKE K TECTHPOBAHUIO
CTYJCHTY HEOOXOIMMO:

a) TOTOBSICh K TECTUPOBAHUIO, MPOopadboTaTh NH(YOPMALIMOHHBIA MaTepual Mo AUCLIUILIIMHE.
[TpoKOHCYIBTHPOBATHCS C MPETOAaBaTeNIeM 0 BONIPOCY BbIOOpa y4eOHOU IUTEpaTyphl;

0) 4eTKO BBISICHUTE BCE YCJIOBHS TECTUPOBAHUSA 3apaHee. 3HaTh, CKOJIbKO TecToB Bam Oyzer
IIPEJIOKEHO, CKOJIBKO BPEMEHM OTBOAMUTCS Ha TECTUPOBAHUE, KaKOBa CHUCTEMa OLICHKH
pe3yJbTaToB U T.1.;

B) mpucTymas K paboTe ¢ TecTaMH, BHUMATEIbHO M JIO KOHIIA IMPOYTUTE BOIPOC H
npejyiaraéMble BapuaHThl OTBETOB. BbiOepuTe mnpaBuiibHBIE (MX MOXKET OBITh HecKoJbKo). Ha



OTJICJIFHOM JIUCTKE OTBETOB BBIMHUIIUTE IU(PY BoMpoca U OYKBBI, COOTBETCTBYIOININE MPABUIbHBIM
OTBETaM;

I') B IIPOLIECCE PELIEHUS JKETATENBHO PUMEHATh HECKOJIBKO MTOIXO0I0B B PEUICHUH 3a/1aHusl.
OTO MO3BOJISIET MAaKCUMaJbHO TMOKO OMNEpUPOBAaTh METOJAMH pEIIEHUs, HaxoJs KaXKIbli pa3
ONTHMAaJbHBII BApUAHT;

n) ecnu Bbl BeTpeTwsin upe3BbIYaliHO TPYIHBIA A Bac Bompoc, He TpaThbTe MHOIO
BpeMeHHU Ha Hero. [lepexonure k 1pyruM tectaM. BepHuTecs K TpyJTHOMY BOIIPOCY B KOHIIE;

€) 00s3aTeNbHO OCTaBbTE BpeMsl IJI MPOBEPKH OTBETOB, YTOOBI M30€kKaTh MEXaHUYECKUX
OILIHOOK.

Kpurepuu oniennBanns

Ouenka
HEYJIOBJIETBOPUTEIHHO YAOBIETBOPUTEIILHO XOPOLIO OTJIMYHO
0 6amnoB 3 6aia 4 Ganna 5 6amioB
Memnee 50 % npaBUIbHO 50-70% npaBUIBHO 71-85% 86-100%
BBITIOJTHCHHBIX 3a/IaHUH. BBITIOJTHCHHBIX MIPABUIILHO MIPaBUIBHO
3a/laHui. BBITIOJTHEHHBIX BBITIOJTHEHHBIX
3aIaHU M. 3aJaHUM.

5.3. 3apanus Uit 1a00paTOPHBIX 3aHATUN
(xonTponupyemas komnerenuus [1K-3)

JIaGopaTopHBIi MPAKTUKYM SIBIII€TCS BaXKHBIM 3JIEMEHTOM OOYUYeHHUs, T.K. IPUBHUBAET
HaBBIKH CaMOCTOSTENIbHOW PabOTHI HA Pa3IMYHOM JIAOOPATOPHOM 00OPYIOBAHUHU M YMEHHUE
MOJI30BATHCS PA3TMUHBIMU IPUOOPAMU M HHCTPYMEHTAMHU.

[Ipumep THMOBOM Ta60pPaTOPHON PAOOTHI
«Pa3paboTka 1mocaouHBIX MECT Ha MEYaTHOM TUIATe I MOHTa)Ka KOHCTPYKTUBHBIX 3JIEMCHTOB)

Lenbto nanHOM pabOTHI ABISETCS 03HAKOMIIEHHE C METOJUKON Pa3pabOTKH U COCTaBICHUS
MPUHLUINAATBHBIX 3JIEKTPUYECKUX CXEM Mpa3pabOTKa OCaI0UHBIX MECT Ha IeYaTHOM IyiaTe AJis
MOHTAaXa.

MGTOHI/I'-IGCKI/IG PEKOMEHOaINN

Beinonnenne kaxaoit 1abopaTopHOit paboThI CKIIABIBACTCS U3 CIEAYIOUINX 3TAIOB.

1. CamocrosiTenbHas MOArOTOBKA CTy/IEHTOB K padote. [lepen HauaaoM paboThbl CTYIEHTHI
JIOJDKHBI YEeTKO MPEJCTaBIATh cebe 1enb padoThl, 3HATh CXEMY, METOJ M3MepeHHs, (PU3UIECKYIO
CYIIHOCTh OXHJAaeMbIX pe3yJabTaToB. JlokeH OBITh MOATOTOBIEH MPOTOKOJN H3MEpPEHUH,
cojiep Kaluii TabauIbl JUIS 3allUCH Pe3yJIbTaTOB M3MEPEHUH M OCHOBHBIE PAacUeTHBIC (OPMYIIBI.
CryneHTsl, HE NOJrOTOBHUBIIMECS K paboTe B COOTBETCTBUU C O3TUMHU TpeOOBaHHUSIMH, K
BBITTOJIHEHHUIO pabOThI HE JOMYCKAIOTCS.

2. IlpoBeageHue »SKCOEpUMEHTA. ITOT ITall OCYIIECTBISETCS B COOTBETCTBUU C
METOAMYECKUMHU YKa3aHUSIMH, KOTOPBIE COAEPIKATCs B ONMMCAHUU K KaXkaoi padore. JlabopaTopHble
M3MEpEHHs Ha CTEH/E CTYJEHT MOXET HadaTh TOJIbKO IOocje cobeceloBaHus ¢ MpernojaBaTesieM 1
MOJyYeHUsI COOTBETCTBYIOLIETO Jomycka. JIoOble W3MEHEHUss B CXeMe MPOBOJATCS IpH
OTKJIFOUEHUU CXEMbl OT HWCTOYHMKA HampshkeHus. Pe3ynabTaTbl H3MepeHuss MpoBEpsIIOTCS
IIPENnoAaBaTeeM.

[Ipu pabotre B nmabGoparopur HEOOXOAMMO CTPOTO BBHITIOJHATH BCE TIPaBWJIA TEXHHUKHU
0€30IacHOCTH U YKa3aHUs MPEenoaaBaTes.

3. CocraBneHue or4yera O MpojenaHHOM pabore. K oTdery o BbIMONIHEHHOW pabore
NPEIbABISIOTCS CeyIoIue TpeOOBaHUS:

OTyer JOMKEH coAepKaTh MCUEPIBIBAIOLIME JaHHbIe, KaKk O ILeaud paldoThl, TaK U O

pe3yJibTaTax B CIEAYIOUIEH MOCIIE0BATEIbHOCTH:



3aJJaHuE;
CX€Ma yCTaHOBKH U ONMCAHUE METOJUKN U3MEPEHMI;
NEPBUYHBIEC SKCIIEPUMEHTAJIbHBIE PE3YJITATHI 32 MOJIUCHIO MTPENogaBaTes;
pe3ynbTaThl 00pabOTKU IKCIIEPUMEHTATIBHBIX TaHHBIX, BKIIIOYas rpaQ UKy, TaOIHIIbL;
e 0oO0mmue BbIBOABI O paboOTe U 3aKIHOUYEHHUE, O KAUeCTBE UCCIIC0BAaHHBIX MaTEpHAJIOB.
TexcT oTueTa noKeH OBITH HAIMCAH aKKypaTHO M pa300pUMBO OT PYKH WIN MIPE/ICTABIEH B
BUJIC PACIEUaTKH, [OCIe KOMIBIOTEPHON BEpCTKH. B 000uX cilyyasix TEKCT JAOJKEH MPECTaBIATh
co0oi1 ornueckoe M3JIOKEHHE cyliecTBa Bompoca. Hemomyctumo mpusenenue ¢opmysn, Tabmun
0e3 pa3bsCHEeHUIl Bcex 0003HaYeHUN U cokpameHui. OTueT N0JKEeH OBbITh MOHATEH Ui KaXJ10To
YUTAIOMIEr0 0€3 KaKMX-JINOO TOMOIHUTEIBHBIX BOIIPOCOB K COCTABUTEIO OTYETA.
4. Tlocne mpencTaBieHHsl OTYETA CTYAEHT JOJDKEH UMETh, KAK MUHMMYM, IOBEPXHOCTHBIE
3HaHUS N0 KOHTPOJIBHBIM BOIIpOCaM K paboTe, MMEIOIIMMCS B METOAMUYECKHUX YKa3aHUSIX, U eMy
BBICTaBJIsIETCS Oasll, KOTOPBIM OLIEHEHA JaHHas JlabopaTtopHas padora.

5.4.IlpoMexxyTouHas aTTecTalus

(xouTpOoMpyeMas komneTeHius [1K-3)

Cnrcok OCHOBHBIX BOMPOCOB K 3K3aMEHY

1. Dens 1 3amaun Kypca.

2. HWudopmarmonnsie Texnonoruu (MUT) B mpodeccnoHambHOM 1eSTeIbHOCTH HHKEHEPa-
npoektuposiyka POC.

3. Opranuzanus npoektupoBanus POC ¢ momompro UT.

4. CucremHsbIi moaxo K npoektupoBanuio POC ¢ ucnonp3oBaHneM HHPOPMALTUOHHBIX

TEXHOJIOTHUM.

5. Hudopmanmonnsie CALS—rexnonorun nouepxxku POC Ha Bcex Tanax )KU3HEHHOTO
UKJIA.

6. Cranuu pa3pabOTKH KOHCTPYKTOPCKOW TOKYMEHTAIIMH MTPH MPOSKTUPOBAHUH C TIOMOIIIBIO
UT.2C.

7. Knaccudukarms 3aaad mpoeKTUpOBaHus, X (HopMaTH3aLusl.

Marematnueckue monaenu (MM) POC.

9. DOtamnsl pa3BUTHS U XapaKTepUCcTHKa coBpeMeHHOro coctostHust CAIIP pannosneKTpoHHbIX
CpPEZCTB, CUCTEM M KOMILIEKCOB.

10. KommnekcHble MHTEIUIEKTyalbHble (MHTErpupoBanHbie) CAITP.

11. CnenumanusupoBanubie CAIIP my1s co3ganus cxeM 3IeKTPUYECKUX TPUHIUITHAIBHBIX,
MOJIEIIUPOBAHMS UX PaOOThI, MPOEKTUPOBAHMS TIEYATHBIX IJIAT, pa3MeIleHUs [(POBOI
3JIEKTpUUECcKor cxembl B ycTporcTBax [1JIMC.

12. IlepcneKTHBBI pa3BUTHsI ABTOMATU3MPOBAHHOTO IPOEKTUPOBAHUS.

13. Pons UT B iponiecce coznanust POC.

14. YpoBHM IPOEKTUPOBAHUS — CUCTEMHBIH, ()yHKIIMOHATIBHBIN, KOHCTPYKTOPCKUIA,
TEXHOJOTUYECKUN.

15. TumnoBsle IpOEKTHBIE MPOLEAYPHI TP poekTupoBanuu POC.

16. O600meEnnas meroauka npoektupoBanusi POC ¢ npumenenuem NUT.

17. Wndopmanmonnas Mmoaenb npoekrta, 6a3sl ganHbIX (B/1), cuctemsl ynpasienus 6azamMu
nanabix (CYB/), pactipenenéunnie b1,

*®

18. . CpaBHHTENBHBIN 0030p OCHOBHBIX XapAKTEPUCTUK PA3TMYHBIX TUIIOB COBPEMEHHBIX
TEXHUYECKUX CPEICTB.

19. OcoGeHHOCTH MPOEKTUPOBAHHUS TIEYATHBIX Y3J10B ¢ momonisio UT.
20. BosmoxxHOCTH 1 0coOeHHOCTH nHTep(deiicoB pazmuyuHbix CAIIP.

21. Meronuka NpoeKTUPOBAHUS NEUaTHBIX y3510B B KoMIuleKCHbIX CAIIP P-CAD,



22. Co3pnanue komnoHeHToB POC.

23. Pa3paboTka cxeM AJIEKTPUYECKUX MPUHLIUITNATbHBIX.

24. ]Jlnanorosoe pasmenieHue JPO.

25. [unamoroBasi ¥ aBTOMAaTH4eCKasi TPACCUPOBKA ITPOBOAHUKOB IEYATHBIX ILIAT.
26. Ca3b ¢ npyrumu CAIIP

27. OcobeHHOCTH aBTOMaTU3UPOBAHHOTO 0(hOpMIIEHUS] KOHCTPYKTOPCKON JoKyMmeHTauuu POC B
cootBercTBUU ¢ ECKJ]

28. Konnemnus aBroMmaTiu3npoBaHHoOTro padodero mecta (APM) npoektuposmmka POC Ha 6aze
[K.

29. 3amaum ynpapiieHHs U ONTUMHU3ALNUH, METOIbI UX PEUICHUS

30. Konuenuus aBTomMaTuzupoBaHHOro padouero mecta (APM) mpoektuposiinka POC Ha 6aze
[1K.

31. 33,[[3.‘11/1 yYHOpaBJICHUSA U OIITUMU3ALIUHA, MCTOAbI UX PCIICHUA

MeTtoaudeckue PEKOMEHAAalHU IPU MMOATOTOBKE K SK3aMCHY

[ToaroroBka CTYJ€HTOB K 3K3aMEHY BKJIIOUAET NMPOpabOTKy JIEKLUH, B TEYEHUU CEMECTpa U
HEIMOCPE/ICTBEHHYIO MOATOTOBKY B JHH, MNPEIUIECTBYIOUIME HK3aMEHy, BKIIOYas, KOHEYHO,
MOJTOTOBKY K KOJUIOKBUYMaM, TECTHPOBAHUIO, BHIITOJHEHHIO Ta0OPATOPHBIX padOT M UX 3aIIHTY.

Jlis moAroTOBKM K OTBETAM Ha HSK3aMEHAIIMOHHBIE BOIPOCHI (OHU BBIAAIOTCS B KOHIIE
CEMECTpa) CTYAEHT JOJDKEH MHCIIOJIb30BaTh HE TOJIBKO KypC JIEKIMHA, HO M OCHOBHYI H
JOTIONTHUTENBHYI0 JIUTEpaTypy JUIS BbIpaOOTKM yMEHHs JaBaTh pa3BepHYThIE OTBETHl Ha
ITOCTAaBJICHHBIE BOIIPOCHI.

B xo1e moAroToBKH K 9K3aMeHY CTYACHTY HeoOXoauMo oOpaiiaTh BHUMAaHHE HE TOJIbKO Ha
YpOBEHb 3allOMUHAHUS, HO M Ha CTETIEHb IOHUMAaHUS N3y4aeMbIX BOIIPOCOB. A 3TO JIOCTUraeTcsl He
MIPOCTHIM 3ayYMBAHHEM, @ YCBOCHHEM IPOYHBIX CHCTEMATH3UPOBAHHBIX 3HAHUN aHATUTHYECKUM
MblnieHneM. CrenoBaTebHO, HETIOCPEACTBEHHAs! MOATOTOBKAa K 3K3aMEeHY JOJDKHA B pa3yMHBIX
MPOMOPIMAX COYETATh U 3alIOMUHAHKE, U TOHUMaHUE IPOrPaMMHOI0 MaTepHaa.

Pacnipenenenue 6ayoB TeKyIIero, pyoeHOro KOHTPOJIA U DK3aMeHa

Ne OOmas 1-s1 Touka 2-s TOUKa 3 ToyKa
cymma
1. | Texkymmii KOHTPOJIb
MOCEIICHNUE 3aHITHI 10 3 3 4
0aJIoB Oamna Oamna Oamna
BBITOJTHEHHUE U 3allyTa 21 7 7 7
71a00paTOPHBIX pabOT Oat OaJIoB OaJITIOB OaJIoB
2. | PyGexxHbIil KOHTPOIh
TECTUPOBAHUE 15 5 5 5
0asuIoB 0asoB 0ajIoB 0aoB
KOJIJIOKBUYM 24 8 8 8
Oamta 0asioB 0ajoB 0asioB
Hroro 70 23 23 24
0asuIoB Oamta Oata Oamta
3. | Dx3amen 30 min — 15, max — 30
0aJIoB 0asIoB

Kpurepuu onienuBanus



[Tpu ocBoeHnu auctumauHbl popmupyercs kommnetenus [IKC-3. Yka3anHas KoMIeTeHINs
(dbopMHpyeTCsl B COOTBETCTBHHU CO CIEAYIONIMHU dTAIIaMU:
e (QopMupOBaHME M PA3BUTHE TEOPETHYCCKUX 3HAHHH, TPEIyCMOTPEHHBIX YKa3aHHOM
KOMIIETEeHIMEH (JIEKIIMOHHBIE 3aHATHS, CAMOCTOSITeNIbHAs paboTa CTYJCHTOB);
e TqmpuHoOpeTeHHEe U pa3BUTHE MPAKTHUECKUX YMEHHUH, NPEIyCMOTPEHHBIX KOMIICTEHIINEH
(mabopatopHbie paboThI, caMOCTOsITENIbHAs paboTa CTy/I€HTOB);

® 3aKpEIUICHHE TEOPETUYECKHMX 3HAHWM, YMEHUN M NPAKTHYECKUX HABBIKOB, IIPELYCMOTPEHHBIX

KOMITETCHIIMEH (J1TabopaTopHbIe pabOThI, MPAKTUKH, BRITYCKHAs KBaJM(DHUKAIMOHHAs paboTa).

CdhopmupoBaHHOCTH KOMIIETCHIIUY B PAMKAaX OCBOCHHUS JaHHOW AWCIHUILINHBI OIICHUBACTCS
[0 TPEXypPOBHEBOII 1IKaJIe:
e 0a30BbIil YPOBEHb (OLIEHKA «YIOBIETBOPUTEIHHOY) SIBISETCS 00s3aTEIBHBIM IS BCEX

00y4JarOIIUXCSI TI0 3aBEPIICHUN OCBOCHUS JUCIIUILIUHBL;

® MPOJBHUHYTHINA YPOBEHBH (OIIEHKA «XOPOII0Y») XapaKTepU3yeTCs MPEBHIIICHUEM

MHUHUMAJBHBIX XapaKTCPUCTUK C(bOpMPIpOBaHHOCTI/I KOMIICTCHI MU I10 3aBCPUHICHUN
OCBOCHMA AUCLHMIIIINHBI,

® BBICOKUH YPOBEHb (OIIEHKA «OTINYHO») XapaKTePU3yeTCsl MAKCUMAJIbHO BO3MOXKHOM

BBIPAXKXCHHOCTBIO KOMIIETCHIIUNU U SABJISICTCA BaXXHBIM KaUYC€CTBCHHBIM OPUCHTHUPOM IJIA

CaMOCOBCPHICHCTBOBAHUA.

KpI/ITepI/II/I OILICHKMW Ka4d€CTBa OCBOCHUA NJUCHUIIJIMHBI IPHUBCACHBI B IIPHUIJIOKCHUU 2.

6.MeToauueckre MaTepHualbl, ONpEeeoe IPOLeaypbl OLIEHUBAaHUS 3HAHUH,
YMEHUH, HaBBIKOB U OIBITA JIEATEIbHOCTH

Tabauna 6. Pe3ynbraThl 0CBOCHUS yUeOHON AUCUMILIMHBI, OIEKAIINE IPOBEPKE.

PesynbTaThbl OcCHOBHBIE TIOKA3aTeNN OLIEHKU Bun oneHouHnoro Matepuana
o0y4yeHHs pe3yIbTaTOB 00y4YEHUS
(KOMITETEHITIH )

IIK-3 CriocoGeH | 3HaTh: TpeOoBaHUs TEXHUYECKUX | BpimonHeHue u
NIPOBOJINTH  aHaIM3 | PEIVIAMEHTOB Ha BbIIyCKAaeMble HM3/EIHs | 3alUMTAIa00pAaTOPHBIX padoT;
nprauH  Gpaka mpy | MHKPODJIEKTPOHHKM;  -TEXHOJIOTHYECKHUE | THIIOBBIE OLICHOUHbIE
S (akTophl, BBI3BIBAIOIIUE HOTPELIHOCTH | MATEPHAIbL A1 yCTHOTO

. W3TOTOBJICHHS u3nenuit | ompoca (paszgen 5.1);
H3aeIH MHUKPO3JIEKTPOHHUKH. THUIIOBBIE TECTOBBIE 3a/1aHUS
MUKPODIIEKTPOHUKH (paszen 5.2);
" JlaBaTh THUIOBBIE OLIEHOYHbIE
pPEKOMEH/IAIUN IO MaTepuaibl K 3a4eTy (pas3aen
WX YCTPaHCHHIO | 54)
NPEIYTIPEKACHUIO
Ko " YMeTb:  UCHONb30BaTh  CTAaHAAPTHBIE BhiOMHeHHE 1 3T

KOMIIBIOTEPHBIE IPOTPaMMEI TSt

HAMMCHOBAHHC 00paGOTKH  CTATHCTHYECKAX JaHHbIX; | J1A0OPATOPHEIX PaboT;
AHINKaTopa OIpEeAETIATh MPAYHHBI OTKJIOHCHHS | THIIOBBIC OLICHOYHEBIC
TOCTHKEHUS apaMeTpoB  TOTOBOIO  M3JENUsA  OT | MaTepUaIIbI ISl yCTHOTO
KOMIIETEHITNH: 3aJJaHHBIX; ompoca (pazzaen 5.1);

[IKC-3.2. Cnoocoben
1aBaTh

NpCAIOKCHUA 10

THUITIOBBIC TECTOBBIC 3a1aHUA
(pazmen 5.2);
THUIIOBBIC OLICHOYHBIC




TUKBHUIAIMN Opaka B MaTepuaibl K 3a4eTy (pa3aen
IIPOU3BOJICTBE 54))

U3enni BrimonHenne u 3amura
BmagmeTs: craTHCTHUECKHMM — aHAJIHM30M

[IapaMeTPOB TEXHOJIOTMUECKUX OIEpaluii;
BBISIBICHUEM M YCTPaHEHHEM HpPUYMH

MUKPO3JIEKTPOHUKU 1a00paTopHBIX padoT;

THUIIOBBIC OLICHOYHBIC

OTKJIOHEHHSI MapameTpos | MATCPHAIbI JUIs yCTHOTO
TEXHOJIOTMYECKHX onepanuii ot | ompoca (pasuen 5.1);
3a/JaHHBIX. TUIIOBBIE TECTOBBIE 3a[AHUS

(pazmen 5.2);

THUIOBBIC OIICHOYHBIE
MaTepuaibl K 3a4eTy (pa3aen
5.4.)

7.Y4ebHO-MeToAu4eCKOe 00ecredeHue AUCITUIUTMHBI (MOTYJIs)
OcHoBHas nuTeparypa

1. HOpxoBH.K. TexHom0THs TPOU3BOACTBA MIEKTPOHHBIX CPEACTB. YUEOHUK JIJIs BY30B.
Cankr-IletepOypr: U3a-o Jlaus, 2014.

2. KonorpusoB B. A .OcHOBBI aBTOMaTH3UPOBAHHOTO MPOCKTHPOBAHUS PATHOIICKTPOHHBIX
ycTpoicTB (dacth 1): YuebHoe mocodue / Tomck : TYCVYP - 2012. 120 c. Pexxum gocryma:
http://e.lanbook.com/books/element.php?pl1id=4930

3. Komnorpusos B. A .OcHOBBI aBTOMAaTH3UPOBAHHOTO ITPOEKTHPOBAHMS PAJAHOAIIEKTPOHHBIX
ycTpoicTB (dacTh 2): Yuebnoe mocodue / Tomck : TYCVYP - 2012. 132 c. Pexxum nocryma:
http://e.lanbook.com/books/element.php?pl1id=4929

4. Jlamanos, A. . OCHOBBI KOHCTPYHPOBAHUS U TEXHOJIOTHH MTPOU3BOJICTBA
PAAMOAICKTPOHHBIX cpecTB. Opranu3alis U METOOJIOTHS TIPoIiecca KOHCTPYHUPOBAHUS
pu pa3paboTKe paguodIeKTPOHHBIX CPEACTB [DIEKTPOHHBIN pecypc] : yueOHoe mocodue
1o Kypcy «OCHOBBI KOHCTPYHUPOBAHUS U TEXHOJIOTUH MTPOU3BOJICTBA PATHOITICKTPOHHBIX
cpeact» / A. W. JlamaHOB. — DJIEKTPOH. TEKCTOBBIC JaHHBIC. — M. : MOCKOBCKU
roCy/1apCTBEHHBbIN TeXHUYeCKuil yHuBepcureT umenu H.O. baymana, 2010. — 40 c. —
2227-8397. — Pexum nocrtyna: http://www.iprbookshop.ru/31137.html

5. Koznos, B. I'. OcHOBBI IPOEKTUPOBAHUS IJIEKTPOHHBIX CPEACTB: YdyeOHOE mocodue
[DnexTponnsiit pecype] / B. I'. Koznos, A. A. Yepnsiies, 1O. I1. Koopun. — Tomck: TYCVYP,
2012. — 149 c. — Pexwum nocryna: https://edu.tusur.ru/publications/2783

JononHuTenpHas JIureparypa

1. OcCHOBBI NPOEKTHUPOBAHUS HIIEKTPOHHBIX CPEACTB [DIEKTPOHHBIM pecypc]:
Yuyebnoe mocobue / B. I'. Koznos, A. A. Uepnsiies, 0. I1. Koopun - 2012. 149 c. -
Pexxum noctyna: https://edu.tusur.ru/publications/2783 (nara obpamenus: 18.07.2018).

2. OCHOBBI KOMMBIOTEPHBIX TEXHOJOTHHA MPOSKTUPOBAHUS PATHOIEKTPOHHBIX
cpenctB [DnektponHHbIl pecypc]: Yuebnoe mocobue / FO. I1. Koopun - 2018. 56 c. -
Pexxum noctyna: https://edu.tusur.ru/publications/7906 (nara obpamenus: 18.07.2018).

3. JlonmatkuH, A. [IpoekTupoBaHue mevyaTHBIX MIaT B cucteme Altium Designer
[DnexkTpoHHBIA pecype]| [DnexkTpoHHBIH pecypc]: ydebnoe mocodue / A. Jlomartkuh. -
OnektpoH. naH. - MockBa JIMK [Ilpecc, 2017. - 554 c. - Pexum pocrymna:
https://e.lanbook.com/book/97334 (nara obpamenus: 18.07.2018).

4. Pa3paboTka TEXHHUYECKOTO 3aJaHHUsi M TEXHUYECKUX MPEATIOKEHUN Ha
npoektupoBanne POC [DnexkTpoHHBI pecypc]: YdueOHoe mocobue K
KypcoBomy npoektupoBanuto / FO. I1. Kobpus - 2018. 94 c.
- Pesxxum noctyna: https://edu.tusur.ru/publications/7902 (nata obpamenus: 18.07.2018).



http://www.iprbookshop.ru/31137.html

5. DnemeHnTHas 0a3a 3JEKTPOHHBIX KoMIoHeHTOB PDOC [DnexTpoHHBINH pecypc]:
VYuebHoe oco
oue x KypcoBomy mnpoektupoBanuio / FO. I1. Kobpun - 2018. 64 c. - Pexxum mocryma:
https://edu.tusur.ru/publications/7904 (nata obpamenus: 18.07.2018).

HNHuTtepHeT-pecypcesl

bu6bnuorexa KBI'Y. URL: http://lib.kbsu.ru/

CnpaBounas npaBoBas cuctema «["apanT». URL: http://www.garant.ru.

CrpaBounas ipaBoBasi cuctema «KoucynbrantlLimtocy. URL: http://www. consultant.ru.
OBC «KoncynbranT cryaeata» http://www.studmedlib.ru.
[TonmnotekcroBasbazaganusix ScienceDirect: URL: http://www. sciencedirect.com.

Nk W=

8.MaTepraibHO-TeXHUYECKOE 00ecredeHre AUCIIUTUTMHBI

Crnenuanu3upoBaHHas JIEKIMOHHAS ayIUTOPHs, UCHOJb3yeMas NpU MPOBEACHUM 3aHATUN
JIEKIIMOHHOTO THIIA, OCHAIIEHA MYJIbTHMEIHWHBIM MPOEKTOPOM, PaOOYUMH MECTaMH CTYJIEHTOB U
npernoaBaTers.

MynbpTuMeniiHAsT TIPE3CHTAIHS, COMPOBOXKAAIOMIAs JIEKIIMIO, TIO3BOJIAET IPETIOIaBaTEI0
aKIEHTUPOBATh BHUMAHHUE CTYJJCHUECKOW ayTUTOPUU Ha KIIFOYEBBIX BOMPOCAX JIEKIHH.

CTyneHThl HMEIOT JOCTYI Yepe3 MHTEPHET K eIUHOMY 00pa3oBaTelbHOMY IMOpTally, TZe B
OTKPBITOM JIOCTyII€ MMEIOTCS PECypchl y4eOHO-METOIMYECKOH JHUTepaTyphl, SBISIOIIUECS
paszpabotkamu Benymmx BY3oB Poccun.

JucuuruinHa obecrnedeHa:

® TECTOBBIM MaTepualaMd B JJIEKTPOHHOM oOydatomeir cucreme «Moodle»
(OTKpBITBIN YHUBEPCUTET);

®  KHIDKHBIM (POHIIOM OMOINOTEKH;

® DIIEKTPOHHBIMH BEPCHSIMHU JIEKIIUN U Y4€OHHUKOB.

JlaGopaTopHble 3aHATUS NPOBOJATCS B  KOMIIBIOTEPHBIX KJaccaX, OCHAIIEHHBIX
KOMITBIOTEPAMHU C YCTAaHOBJIEHHBIM HEOOXOIUMBIM MPOTPAMMHBIM 00€CTICUEHUEM.

CtyaeHTsl UMEIOT OCTyN 4yepe3 MHTepHEeT MOCTyn K DJIEKTPOHHOHM OOydaromie cucreme
«Moodle» (OTKpBITHI YHHUBEPCUTET), KOTOpas MO3BOJSET pa3MeUlaTh 3JIEKTPOHHbIE yueOHbIE
MaTepHalbl JOCTYIIHO AJIsl CTYyI€HTOB YHUBEPCUTETA.

IIpn npoBeneHMM 3aHATUN JIEKIIMOHHOIO THIIA, CEMHUHAPCKUX 3aHATUH HUCIOJIb3YHOTCS:
JMLIEH3UOHHOE NTPOrpaMMHOE oOecreueHre U CBOOOTHO PACIPOCTPaHsIEMbIe IPOrpaMMBbI:

e  Microsoft Office mumensusi: JloroBop Nel35 ot 22.05.2018, moroBop Ne 1-21100 ot

20.09.2017, ceprudukar ot 29.11.2017, norosop Ne 28/2017-31705322460 ot 29.08.2017,
norosop Ne 18/2016-31603884322 ot 12.08.2016, moroBop Ne 4/14-08 ot 14.08.2015,
noroop Ne 1/01-12 ot 01.12.2014, moroBop Ne0331100002314000061-0003152-01 ot
25.11.2014, norosop Ne0331100002314000077-0003152-01 ot 29.12.2014, norosop
Ne0331100002314000038-0003152-01 ot 10.09.2014, cepruduxar ot 20.04.2009,
ceprudukar ot 18.06.2008, ceptuduxar ot 12.10.2007, ceprudukar ot 14.03.2007;

e apxuBarop 7z, Adobe Acrobat Reader mnmreH3us: npenocrapisercs OeCIUIaTHO Ha YCIIOBHSIX
o anpecy https://www.adobe.com/ru/legal/terms.html;

e Mozilla Firefox muuensus: GPL/LGPL/MPL, Google Chrome nuiieH3usi: nmpeaocTaBiseTcs
OecIUlaTHO Ha YCJIOBHUSIX JIMIICH3WOHHBIX COIVIAIICHWH Ha TPOrpaMMHOE OOecrieueHue C
OTKPBITBIM UCXOJTHBIM KOJZIOM o azpecy
https://code.google.com/intl/ru/chromium/terms.html.

AnTHBHpYCcHOe mporpamMmHoe oOecrnieueHne Kaspersky Endpoint Security CranmapTHbIif
Russian Edition;

AltLinux (AnsT O6pazoBanue 8);

CBOOOJIHO PaCTIPOCTPAHIEMBIE IPOTPAMMBI:

Academic MarthCAD License - mMareMaTHYecKoe MpPOrpaMMHOE obOecreueHue, KOTopoe
MO3BOJISIET BBIMIOJIHATH, AHATM3UPOBATh BAKHEHIITNE NHKCHEPHBIE pacyeThl 1 0OMEHHUBATHCS MU,



WinZip nist Windows - mporpamm Juist C)KaTUsl 1 pacliakoBKH (aiiios;

RuSplan 6.0 - mporpamMma 11 yepyeHHst SIEKTPOHHBIX CXEM.

s cTyAEeHTOB € OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10pPOBbsSl CO3[aHbl CIIELUAJIbHbBIE
ycloBUsL s moiydeHus oOpazoBaHus. Crenuanu3upoBaHHOE IOMEIIEHUE [UIsi WHBAIHIOB
pacrionoc)keHo 1o azapecy: 360004, Kabapauno-bankapckas pecrnyOauka, r. Hampumk, yiL.
YepHnsieBckoro, 173. ['maBHbIi yueOHBINH KOPITyC YHUBEpCUTETA, ayauTopus Nel45.

B mensx [A0OCTymHOCTM TONYy4eHHUS BbICIIEro 0Opa3oBaHus 1O 00pa30BaTENbHBIM
mporpaMMaM — HMHBAJUAAMH M JIMHAMH €  OTPAaHUYEHHBIMM  BO3MOKHOCTSMH  370POBbS
YHMBEPCUTETOM 00ECTIeUMBACTCS:

aTbTEPHATUBHON BepcHel o(UIMaTbHOTO caiTa B ceTu «HTepHEeT» U1l CITaboBUIAIINX

IPUCYTCTBUE aCCHUCTEHTA, OKa3bIBAIOIIET0 00yyaronieMycst HeOOXOAUMYIO TTOMOIIIb;

JUIsT MHBAJIWJOB M JIMIl C OrPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3JI0pOBbS IO CIyXy —
nyOMpoBaHUE BCIIyX CIPaBOYHOM MH(OpPMAIMM O pacHHCaHUM Y4eOHBIX 3aHATHUH; oOecrieueHue
Ha/JIeXKallMMU 3BYKOBBIMH CPEACTBAMH BOCIIPOM3BEIEHUSI HHPOpMAIUY;

JUIsl WHBaJWIOB M JUI C OrPAHUYEHHBIMH BO3MOYKHOCTSIMHM 3/I0pPOBbS, HMMEIOIINX
HapylLIeHUs OMNOPHO-ABUTATENbHOIO ammnapaTa, CO3JaHbl MaTepHaIbHO-TEXHUUYECKHUE YCIIOBHS
o0ecrieynBaroOIIe BO3MOXKHOCTb OECHPEIMATCTBEHHOTO0 JOCTyNa OO0ydJalomuxcs B YydeOHbIC
MOMEIEHUs, OOBEKTY NHUTAHMS, TyaJleTHble U JpYyrue IMOMENICHUs YHHUBEPCUTETa, a TaKkKe
npeObIBaHUs B YKa3aHHBIX MOMEIIECHUAX (HAIWYME PAaCIIMPEHHBIX JIBEPHBIX MPOEMOB, OPYUHEH U
JIPYTUX TIPUCTIOCOOICHNUI).



IIpuniaoxenni 1
JIuct u3mMeHeHuit (10MOJTHEHNH)
B pa0o4eil mporpaMmMe IHCHUILINHBI (MOAYJIs1)
«CurcreMbl aBTOMaTU3UPOBAHHOTO ITpoekTupoBanus POCy»11o Hanpasiennto
11.03.03KoHCTpyHpOBaHUE U TEXHOIOIHS DIEKTPOHHBIX CPEICTB

[Tpoduns: KorctpynpoBanue v TEXHONIOTHS PAIMONIEKTPOHHBIX CPEJICTB
Ha 20 -20 y4eOHBIH TON

No [IepeueHb BHOCUMBIX

OnemenT (myHkT) PIT N . [Tpumeuanue
n/m W3MEHEHUH (JIOTIOJIHEHMI)

OOcyxeHa U peKOMEHIOBaHa Ha 3acelaHuy KadeIpbl

DJICKTPOHUKHU U I/IHgl!O[)Ma!!I/IOHHBIX TCXHOHOFHﬁ,

IpOTOKOJ Ne OT « » 2023 1.

3aBenyronuii kKageapoit / P.II Temen /

oAU Ch paCH_H/I(i)pOBKa IMOAIMTHCH Jara




IIpuiaoxenne 2



KPUTEPUU U IIOKA3ATEJIN OHUEHNBAHMA PE3YJIBTATA OBYUEHUA

[Ikana mo TpaauIMOHHOHN NMATHOAIILHON cucTeMe

PE3VJIbTAT HEeJl basoserid [IponBunyTHIN o
OBYYEHUS HEYJIOBJIETBOD YPOBEHb Bricokuii ypoBeHb
Ko xomnerenmun oY | yrensro YIIOBJIECTBOPHUT YPOBCHDL OTJINYHO
0 JUCLHUILINHE CK XOPOLIO
(MOayJTIO) elIbHO/
[Ikana mo 6ayuTBbHO-PEHTHHTOBOH CHCTEME
(;5_ 36 -60 61-80 81-90 91-100
IKC-3 CnocoGen | 3Hate: TpedoBaHus ®parmeHTapHbIE Ob6mee, Ho He | ChopmupoBannsle, | ChopmupoBaHHOE
HPOBOJUTH aHAIIN3 ;Z?E:ﬁzﬁﬁﬁﬁ Ha MOHUMaHHE: CTPYKTYPUPOBAaHHO | HO  CO-JepiKallie | CUCTEeMaTHYeCKOe
IIpUYUH 6pa1<a npu BBIITYCKAEMbIE€ HW3/ENUs MECTOOOB € IIOHUMAHHUEC:. | OTACIIBHBIC IIOHUMAaHHEC
U3rOTOBJICHUU MHKPODJIEKTPOHMKH; - JMAarHOCTUPOBAHUS | METO/IOB pooebl METOIOB
W3IENni ;ﬁgg;mqecme HEWCIPABHOCTEH, | IMATHOCTUPOBAHHUS | MOHUMAHHUE JIMarHOCTHPOBAHUS
MHKDPOSJIEKTPOHUK | pyspisaromme BO3HHUKIINX  TIpU | HEUCIPABHOCTEH, METO/IOB HEHUCTIPaBHOCTEH,
U 1 J]aBaTh OIPELIHOCTH AKCIUTyaTaIiH BO3HHUKIIUX  TIPW | IUATHOCTUPOBAHUS | BOHUKIIMX  TIPH
PEKOMEH/IAIUH 110 33;?;8:;:;‘; Hffﬁf“ﬁ PAaJMOdNEKTPOHHO | OKCIUTyaTan HEHCIIPaBHOCTEH, | 3KCIUTyaTalluu §
WX YCTPAHEHUIO i anmaparypsr; PaZMO3JICKTPOHHON | BO3HUKIIUX TP | PaJAHOdICKTPOHHOM
peaynpexIeHUI0 -METOJIOB anmaparypsl, HKCIUTyaTaIllH anmaparypsl;
Konx n yCTpaHEHUs -METOJIOB PaInoOdIEKTPOHHON | ~-METOJIOB
HaMMEHOBAaHUE HEHCIIPaBHOCTEH, | yCTpaHEHHS anmaparypsl; yCTpaHEHUs
WHIMKaTOpa He | BOSHMKIIMX  IIPU | HEMCIIPaBHOCTEH, -METOJIOB HEHUCTIPaBHOCTEH,
JOCTHIKEHHUS 3Ha | OKCIULyaTalluu BO3HHUKIIUX  TIPU | YCTpaHEHHS BO3HHUKIINX  TIpU
KOMITCTCHIINN: eT | paZInO3JICKTPOHHO | AKCIUTyaTaI[lH HEHCIIPaBHOCTEH, IKCIUTyaTaIiH
i anmaparypsl; PaIuOIIEKTPOHHON | BO3HUKIIUX  TPH | paJAHO3JIEKTPOHHOM
ITIKC-3.2. -[IPUHLIMIIBI anmnaparypsl; JKCIUTyaTaluu anmnaparypsl;
CrocobeH gaBaTh paboTHI, -IIPUHIUIIBI PaaMOdIEKTPOHHOM | ~TIPUHITUIIBI
MPEIOKEHUS TI0 YCTPOHCTBO, pa60T131a anmnapaTyphl; Pa60TfU>I,
JIMKBHIAIMU Opaka TCXHUICCKUC YCTPOUCTBO, ~IPHHIAIII YCTPOMCTBO,
B IPOM3BOJICTBE BOSMOMHOCTH TCXHUICCKHE paboTsl, TEXHUIECKHE
HMCDHTOTROTO 1 | rommpomie: | omencve | Komponiio.
MHUKPOJJICKTPOHUK JUArHOCTUYECKOTO I/I3M€IP;I/ITGJH)HOI“O u g%ﬁgfﬁn I/I3MGIP;I/IT€HBH0F0 u
1 000pyI0BaHus AMAarHOCTUYECKOIO | KOHTPOJILHO- JUarHoCTUYCCKOI'O
000pynoBaHs U3MEPUTEIBHOIO U
JMarHOCTHYECKOTO
000pyTOBaHuUs

Ymerts: YactuuHo B uenoM | B nenom | ChopmupoBaHHOE

UCIOJIb30BaTh OCBOCHHOE yYMEHHE | YCIEIIHOe, HO HE | yCIIEUIHOoE, HO | yMEHHue -

CTaHJapTHHIE -HCIIONIb30BaTh CHUCTEMaTHYECKH coJiepxariee UCTIOJIb30BaTh

KOMITbIOTEPHBIE 000pyJ0BaHUE JJIsl | OCYLIECTBISIEMOE OTJIEJIbHBIE o0opy0oBaHue s

OporpaMMbl  JJISt JMAarHOCTHPOBAHUS | YMEHHE - | mpobemnsl ymMeHue JMarHOCTHPOBAHUS

00paboTku u YCTpaHEHUs | UCIIOIb30BAaTh -UCIIOJIB30BATh U yCTpaHEHUs

CTaTUCTHYECKUX HEHCIIPaBHOCTEH, | o0opyaoBaHue UIsl | 000pyIOBaHHUE Uil | HEMCIIPABHOCTEH,
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