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YTBepxkJeHa Ha 3acejaHuy Kadepbl «/IHPOpMaLMOHHO-U3MepUTe/IbHbIe CUCTEeMbI U TeXHOJIOTUU
NIpUOOPOCTPOEHUS»
[TpoTtokosn Ne 10 3aceganus kKadeapsl «K2» ot 08.06.2021 1.

HauaneHuk Ot/iesia 06pa3oBaTe/ibHbIX POrpaMm
[MlesnsikoBa A.A

Pabouas rporpamma oo6peHa Ha 2022/2023 yueOHbIM rof.
[Tporokon Ne 8 3acesanus kadeapol «K2» ot 12.04.2022 1.
Jluct nepeyTBep>xeHUs pabouei MporpamMmbl JUCLIUIIIMHBI / TTPAKTHKU.



1. INTAHUPYEMBIE PE3VJIBTATbBI OBYYEHUA 110 JUCHUIIJIMHE
MOAYJIO), COOTHECEHHBIE C IIVIAHUPYEMbBIMH PE3YJIbTATAMU
OCBOEHUA OBPA30OBATEJIBHOMN TPOT'PAMMBI

Hacrosmas paGouas nporpamMma JUCIUILUIMHBI YCTaHABJIMBAET TPEOOBaHUS K 3HAHUSIM
U YMEHHUSM CTYyIEHTa, a TaKXkKe ONpeNeNsieT COJICpKaHWe W BUABl YYCOHBIX 3aHATUH U
OTYETHOCTH.

[IporpamMma pa3paboTaHa B COOTBETCTBUHU C:

» CaMOCTOSITEILHO yCTaHABIMBaeMbIM oOpa3oBareabHbIM cTangapToMm (CYOC 3++) mo
HAIPaBIICHUIO TOATOTOBKU (ypoBeHb OakanaBpmara):27.03.04 «YmpaBieHHE B TEXHUYECKHX
CUCTEMaX»;

* OcHOBHOI mpodeccuoHaTbHONH 00pa30BaTENbHON MPOTrPaMMON MO HANpaBJICHUIO
noarotoBku 27.03.04 «YnpapieHue B TEXHUYECKUX CUCTEMAX»;

* Yuebubm ianom MI'TY um. H.D. baymana no nampasnenuto noarotosku 27.03.04
«YTpaBieHHe B TEXHHUECKUX CHCTEMax).

[lpy  ocBOeHMM  AMCUMIUIMHBI  IUIAHHpYeTCs  (OPMHUPOBAaHHME  KOMIICTEHIIWH,
npenycmorpeHHbix OIIOII nHa ocnoBe CYOC 3++ no HampasiieHuto noarotosku 27.03.04
«YTmpaBiieHHE B TEXHUYECKUX CHCTeMax» (YpOBEHb OakajgaBpHuara)

Koa xomnerennuu

mo CYOC 3++ ®opMyJTHPOBKA KOMIIETEHIIMH

IIpodeccnonabHble KOMNETEHIIUH COOCTBEHHbIE

ITIKC-5
(27.03.04/31
Cucremsl n
TEXHUYECKHE
CpeacTBa
aBTOMATH3AINH U
yIpaBJIEHUS)

CrniocoOeH pa3pabaTbiBaTh IPOEKTHYIO TOKYMEHTAIIUIO B
COOTBETCTBUU C UMEIOIIUMHUCS CTAHIAPTAMU U TEXHUYECKUMHU
YCIOBUSIMU

JUia KaTeropuil «3HaTh, yYMETb, BIAAETH» IUIAHUPYETCA TOCTHIKEHUE DPE3YyJIbTaTOB
oOyuenus (PO), BHoOcCAmMX Ha COOTBETCTBYIOIIMX YpPOBHSAX BKJIaA B (opmupoBaHHE
KOMIIETEHIIMH,  NPeAyCMOTPEHHBIX  OCHOBHOW  mIpodeccHOHaIbHOW  00pa3oBaTeNbHOU
pOrpaMMoit (Tabm. 1).



Tadoauna 1. Uaaukatopel 1OCTHKEHUS KOMIIETCHIIUU

1

2

3

Komnerennus: xox mo CYOC
3++, popmysnpoBka

HNuaukaTopsl

@DopMbI U METOIbI 00YUYEeHHUS, CTIOCOOCTBYIOIIHE
(hopMHUpPOBAHMIO M PA3BUTHIO KOMIIETEHIIHMHU

ITIKC-5

(27.03.04/31 CucreMsl 1
TEXHUYECCKHE CPE/ICTBA
ABTOMATHU3AINH U YIIPABICHHUS)
CrniocobeH pa3pabaTbIBaTh
MPOEKTHYIO JOKYMEHTAIIHIO B
COOTBETCTBUH C UMCIOIIUMHUCS
CTaHJIAPTAMH U TEXHUYCCKUMU
YCIIOBUSIMHU

3HATD

- HOPMATHBHO-IIPaBOBbIE U HOPMAaTUBHO-TEXHUYECKHE
JOKYMEHTBI, PETJIAMEHTUPYIOLIUE IPOEKTHYIO
IIOAITOTOBKY, BHEIPEHUE U IKCILTyaTalUI0
MH(OPMALIMOHHBIX CUCTEM

YMETb

- HCIIOJIb30BAaTh COBPEMEHHbIE HH(DOPMAIIMOHHO-
KOMMYHMKAI[MOHHBIE TEXHOJIOTUH, B TOM UHCIIE
CHEIHATM3UPOBAHHOE POTpaMMHOE 00ecrieueHue s
peleHust 3a/1a4 TPOSKTHPOBAHUS HHPOPMAITMOHHBIX
CUCTEM

BJIAAETDH

- HaBBIKaMU Pa3pabOTKHU MPOEKTHO-TEXHUYECKOM
JOKYMEHTAIlMU B COOTBETCTBUU C UMEIOLIUMUCS
CTaHJApPTaMH U TEXHUYECKUMH YCIOBUSIMU

Jlexknun

CemuHapsbl

JlaGopaTopHbie padoThI

CamocrosiTesibHas padora

AKTHBHbIE 1 HHTePAKTHBHBbIE GOPMBI (METOAbI)
o0yueHus:

o0cyXIeHUE MPAKTUYECKUX MPUMEPOB Ha JICKIUSIX U
ceMHuHapax




2. MECTO /JUMCHOUIUVIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMbI

Hucuummuaa BxoauT B Onok bl «Jucuummuael  (MOgynn)» oOpa3oBaTelbHOM
nporpamMmbl OakaiaBppuara 1o HampasiaeHuio 27.03.04 «YpaBieHue B TEXHUYECKUX CHCTEMaX).

W3ydyeHne AMCUMIIIMHBI TPEANOJIaraeT IpeABapUTEIIBHOE OCBOCHHME CIIEAYIOLIUX
JTUCIUIUIMH y4eOHOTO TUIaHa:

— UVmxeHepHas U KOMIbIOTEpHAS rpaduka;

— DNeKTPOTEeXHHUKA U AJIEKTPOHHKA;

— CucTtemMHOE U NPUKIAAHOE MPOrpaMMHOE 00ecIieUeHHE.

OcBoeHMe JaHHOW TUCHUIUIMHBI HEOOXOAUMO KakK MpPEIIIECTBYIOIIEE IS CIETYIOINX
JUCLUATUTMH 00pa30BaTeIbHON MPOTrPAMMBI:

— OCHOBBI KOHCTPYHUPOBAHHUSI PUOOPOB YIPABICHUS U TEXHOJIOTUYECKON MMOATOTOBKH

WX MPOU3BOJICTBA;

— DJEeMEeHTHI U yCTPOWCTBA CUCTEM aBTOMATHUKU;

OcBoenne y4eOHON NUCHUILTMHBI CBSI3aHO C (POPMHUPOBAHUEM KOMIETCHIIUN C Y4€TOM
matpunbl komnetenuuid OIIOIl nns wanmpaBnenus (ypoBeHb OakanaBpuara): 27.03.04
VYipaBieHre B TEXHUYECKUX CUCTEMAX .



3. OBBbEM JUCIIAIIJIMHBbI

O6mwmit 0o0beM JUCHMIUIMHBI COCTaBIseT 3 3adeTHble eauHunbl  (3.e.), 108
aKaJIeMHUYECKUX 4acoB (81 ACTPOHOMUYECKUU qac). B TOM YUCIIe:
1 cemectp — 3 3.e. (108 ak.u.).

Ta6auna 2. O0bEM TUCIMIUTUHEI [0 BHJIaM yUeOHBIX 3aHATHI (B aKaJJIEMUYECKHIX Yacax)

O0bem no cemecTpam, aKaj. 4.
. KosauyecTBo ceMecTpOB 0CBOEHUsI
Buabl yueOHol padoThl
Bcero AU CHMIIIMHbI

1
OO0BbeM TUCIUTIITNHBI 108 108
AyautopHasi pabora* 60 60
Jlexumu (JI) 20 20
Cemunapsl (C) 20 20
JlaGopaTtopHubie padoTs (JIP) 20 20
CamocrositesibHas padora (CP) 48 48
HpOp&?OTKa yueOHOro Marepuana )5 75
JICKITUHT
IToaroroBka k ceMruHapam 2.5 2.5
[TonroroBka k 1a00PaTOPHBIM paboTaM 8 8
[TonroroBka Kk pyOeKHOMY KOHTPOIIIO 3 3
Jlpyrue Buapl CaMOCTOSTENBHON pabOThI 32 32
Bua npoMexkyTo4HOM aTTecTAlMU 3auér

*B TOM 4HCIe, B POpMe MPAKTHIECKOM MOATOTOBKH



4. COJEPXAHME JUCIHUILIUHBI, CTPYKTYPUPOBAHHOE IO MOJY.JISAAM YUEBHOM JIUCIIUIIJIMHBI C YKA3SAHUEM
OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIM ACTPOHOMHNYECKUX YACOB U BUJ1OB YYEBHbBIX

3AHATHUI
Tadauua 3. ConepkaHue TUCHUIUIUHBI
AKTHBHBIE H
Buampl 3aHaTHII*, Yachl MHTEPAKTHBHBIEC (GOPMBI Komnerennun, Texkymuii KOHTPOJIb Pe3y1bTATOB 00y4eHusl
NpPOBeIeHUsI 3aHATHIA 3aKpeIuIeHHbIE 3a
Ne ni/m Tema (Ha3BaHue) MOIYJIS Temoi (kox 10 Bamiit
J C ap | cp | Popva HMPOBACHIT | Yacwr CYOC 3++) Cpox DopmbI (Mun/
3aHATHI (HeneJis) MaKc)
1 cemectp
[IpoexTupoBanue JlabopaTopHbie 30/50
3JIEKTPOHHOW ammapaTyphl. paboThI
TexHnueckas PyOexHblii 30/50
AOKYMCHTal . 20 20 20 48 10 KOHTPOJIb
PazpaboTka TexHHUYECKOU
nokymenTanuu no ECKJ{ UTOTO: 60/100
u ECT/L. '
HTOI'O 3a cemecTp 20| 20 | 20 | 48 - 10 - - - 60/100

*B TOM uyHcle, B (popMe MPAKTUUECKON TOATOTOBKH



CoaeprkaHue TUCHUILVINHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (MOIYJIsIM)

Ne,
n/n

HaumenoBanue MOAYJIsA, COACPKAHUEC

Yacel

IIpoexkTupoBanue 3JIEKTPOHHOI anmaparypbl. Texuunueckast
noxkymenrtanusi. Pazpadorka rexuudeckoit nokymentanuu no ECKJI
u ECTI.

Jlexknuu

20

1.1

[IpenMer u 3agauu Kypca. ITansl pa3pabOTKH JIEKTPOHHON ammapaTypebl.
Uctopus co3nanust HopmatuBHO-TexHU4Ueckoi cucrembl ECKJI. Bubt
paboT KOHCTPYKTOpa. XapaKTepUCTHKA BUIOB U3ICIHI U UX CTPYKTYypa.

1.2

MoaynpHBIN NPUHIMI KOHCTPYUPOBAHMS, KOHCTPYKTHBHAS UEPAPXUS dJIe-
MEHTOB, y3JI0B M YCTPOKCTB. Y pPOBHH KOMMYTAallUX MOJYJIBHOI'O IIPUHIINIIA
KOHCTPYMPOBAHUS 3JIEKTPOHHOM anmnapaTypsl. CTaHIapTH3anus IIPH MOy ITb-
HOM KOHCTPYHUPOBAHHH.

1.3

Craguu pa3paboTKu KOHCTPYKTOPCKOM nokymeHTanuu. ['padudeckue u
TEKCTOBBIC JOKYMEHTHI. AHAIN3 KJIACCU(PUKAIMOHHBIX TPYII CTAHIAPTOB
ECK/I. Tloka3arenu KOHCTPYKIIMH 3JIEKTPOHHOM annaparypsl.

1.4

KOMITIIEKTHOCTE KOHCTPYKTOPCKUX JOKYMEHTOB B 3aBUCHMOCTH OT CTaIHH
paspadotrku (TII, DII, PJ) u BumoB wu3aenuii (aetaiu, cOOpPOUYHBIC
€IMHHIIBI, KOMITJICKChI, KOMIUICKTBI).

1.5

Xapaxtepuctuka 'OCT B cXxeMHOM KOHCTPYKTOPCKON JOKYMEHTAIU!
U YepTexen AeTalIeH.

1.6

XapaKkTeprucTUKa OCHOBHOTO KOHCTPYKTOPCKOTO IOKYMEHTa, OCHOBHOTO
KOMIUIEKTa KOHCTPYKTOPCKUX JOKYMEHTOB U IOJIHOI'O KOMIUIEKTA
KOHCTPYKTOPCKHUX JOKYMEHTOB.

1.7

O603HaUeHNE KOHCTPYKTOPCKHUX IOKYMEHTOB B COOTBETCTBHUHU C
knaccupukaropom ECK/I. DnekTpoHHast KOHCTPYKTOpCKas TOKyMEHTALUs
(OK ). Xapaxrepuctuka 'OCT, onpenenstomiero o01iee Noja0xKeHne
AJIEKTPOHHOTO JIOKyMeHTooO0opoTa. Byl n HanmeHnoBanust DKJ B
3aBHCHUMOCTH OT CIT0C00a X BBINOJIHEHHSI U XapaKTepa UCIOIb30BAHUS.

1.8

Enunass cucrema TexHomormuecko gokymeHTaruu. Kiaccudukamms
MPOM3BOJACTBA 110  HA3HAYECHWUIO, TUILY, OpraHu3alud, YpPOBHIO
aBTOMATHU3AINH, MeXaHu3auu ¥ Buay. CBs3b BUJOB U TIPABHIT pa3pabOTKU
TEXHOJIOTUYECKON TOKYMEHTALUU C IIPOU3BOJACTBOM.

1.9

I'paduueckue u TeKCTOBbIE JOKYMEHTHI. KiaccupukamoHHbIe TPYIIIBI
crannaptoB ECT/I. ObecnieueHue T€XHOJIOTUYHOCTH KOHCTPYKIIMH
JIEKTPOHHOM annaparyphl.

1.10

Hcnons3zoBanne DBM mipu pa3zpaboTke TEXHUYECKON JOKYMEHTAIINH,
KOHCTPYMPOBAHHUM U MPOU3BOJICTBE AJIEKTPOHHOM anmapaTypsl.

Cemunapsl
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Oransl pa3paboTKH NEKTPOHHOM anmapatypsl. McTopus co3nanus
HopMmaTtuBHO-TexHHUYeckor cucteMbl ECKJI. Buapl paboT KoHCTpYKTOpAa.
[TokosieHus PNEKTPOHHOM anmnapaTrypbl U €€ KOHCTPYKTHUBHO -
TEXHOJIOTHYECKHE 0COOEHHOCTH.

Cl.2

MonynbHbII NPUHIMI KOHCTPYUPOBAHUS, KOHCTPYKTUBHASI HEPAPXHUSL AJIe-




MEHTOB, y3JI0B M YCTPOWCTB. XapaKTEpUCTHUKA MOIYJIS HYJIEBOIO YPOBHS,
MHUKPOCOOpKH. MoJyau IMepBOro, BTOPOTO, TPETHETO YPOBHS. YPOBHHU
KOMMYTallUd MOJYJIbHOI'O IIPUHIMIIA KOHCTPYMPOBAHUS JJIEKTPOHHOU ai-
naparypbl. CTanzapTU3anus Ipyu MOyJIbHOM KOHCTPYUPOBAHUH.

Cl3

Amnanu3 knaccudukanuonasix rpynn cranaaptoB ECKJ. I'padudeckue u
TekcToBble JOKyMeHThl ECK/I. AHanu3 nokasaTesieli KOHCTPYKLUU
AIEKTPOHHOMN anmaparypbl. XapakTepUCTUKAa OCHOBHBIX CTaHAAPTOB,
WCIIOBb3YEMBIX MTPU KOHCTPYUPOBAHUU Y3JI0B, IPUOOPOB U YCTPOMCTB.
KoHncTpykTopckue TOKyMEHThI B 3aBUCUMOCTH OT cTtaauu pazpadotku (TI1,
DI, P/1) u BuaoB u3nenwii (netanu, cCOOPOYHBIC €TUHUIIBI, KOMIUICKCHI,
KOMIUIEKThI). XapaKTepUCTHKA OCHOBHBIX CTaHJAPTOB.

Cl4

Amnanu3s knaccuukannonssix rpynn cranaaproB ECKJ. I'paduyeckue u
tekcToBble JoKyMeHThl ECK/I. AHanu3 nokasareneil KOHCTPYKLIUU
JJIEKTPOHHOM ammapaTypbl. XapaKTepUCTHUKA OCHOBHBIX CTaHIApTOB,
HCIOJIb3YEMBIX MPU KOHCTPYHPOBAHUH Y3JIOB, IPUOOPOB U YCTPOUCTB.
KoHCcTpyKTOpCKHE TOKYMEHTHI B 3aBUCUMOCTH OT cTaanu pazpadotku (TI1,
DI, PJ1) u BumoB u3nenuii (eraan, COOPOYHbIC €IMHUIIBI, KOMILJIEKCHI,
KOMIUJIEKTBI). XapaKTEPUCTHUKA OCHOBHBIX CTAHJAPTOB.

Cl1.5

Odopmnenne texunueckoi gokymeHTanuu no ECKJI. Ananu3 ocHOBHOTO
KOHCTPYKTOPCKOI'O JOKYMEHTa, OCHOBHOI'O KOMILIEKTa KOHCTPYKTOPCKHUX
JOKYMEHTOB U ITOJIHOI'O KOMIUIEKTa KOHCTPYKTOPCKHUX JOKYMEHTOB.
DnexTpoHHas KOHCTpyKTopcKas AokyMeHTanus (OK/). Buast u
HauMmeHoBaHus DKJ[ B 3aBUCHUMOCTH OT crioco0a UX BBIIOJIHEHUS U
XapakTepa MCIoIb30BaHMsl. XapaKTepUCTUKa OCHOBHOTO cTanaapra DK/I.
Hcnonb3oBanue 9BM npu pa3zpaboTke TEXHUUECKONW JOKYMEHTAIH
AJIEKTPOHHOU armapaTtypsl. PazpaboTka cXxeMHON KOHCTPYKTOPCKOM
JOKYMEHTAIIH C UCIOJIb30BaHUEM ITporpaMMHoOro nakera Altium Designe.

Cl.6

Odopmnenne Texunueckor nokymenTauu no ECK/[ Ananus ocHOBHOTO
KOHCTPYKTOPCKOI'O JOKYMEHTa, OCHOBHOI'O KOMIUIEKTa KOHCTPYKTOPCKHUX
JIOKYMEHTOB U MOJIHOI'O KOMIUIEKTa KOHCTPYKTOPCKHUX JOKYMEHTOB.
DOnexkTpoHHas KOHCTpyKkTopckas fokymeHTauus (OK/). Bunsr u
HauMmeHoBaHus DK/ B 3aBUCMMOCTH OT crioco0a UX BBIOJIHEHUS U
XapakTepa MCIoJIb30BaHMsl. XapaKTEPUCTUKA OCHOBHOTO cTanaapra DOK/I.
UcnonszoBanne DBM mipu pazpaboTke TEXHUUYECKON JOKYMEHTAIIMH
3JIEKTPOHHOH ammnaparypsl. PazpaboTka cxeMHONH KOHCTPYKTOPCKOH
JOKYMEHTAIlMH C UCII0JIb30BaHUEM ITporpaMMHoro naketra Altium Designe.

Cl1.7

Enunas cucrema TexHosornueckoi qokymenrtanun. Kinaccuduxanums
ITPOU3BO/ICTBA IO HA3HAYEHUIO, TUITY, OPTaHU3aLUHU, YPOBHIO
aBTOMaTHU3allu{, MEXaHU3aluu 1 BUy. KiaccudukanoHHble rpymibl
crannaptoB. ['papuueckue u TekcroBsie JokyMeHTsl ECT/I. OGecneuenue
TEXHOJIOTUYHOCTH KOHCTPYKIUHU JIEKTPOHHOM aIapaTypsl.
XapakTepucTUKa OCHOBHBIX TOKyMeHTOB U ctanaaptoB ECT/I.

ClL.8

Enunas cucrema texHomornueckoi nokymentanuu. Kimaccudukamms
IIPOU3BOJICTBA 10 HA3HAYEHUIO, TUITY, OPTaHU3aLUU, YPOBHIO
aBTOMAaTH3alMM, MEXaHU3alK U BULy. KinaccuukanuoHHbIE TPYIIIbI
crangaptoB. I'paduueckue u TekcroBslie 1oKymeHThl ECT/]. OGecneuenue
TEXHOJIOTUYHOCTH KOHCTPYKIMH JIEKTPOHHOM aIapaTypsl.
XapakTepUCTHKa OCHOBHBIX JOKyMeHTOB M ctanaaptoB ECT/I.

Cl1.9

3ammTa mpuOOpPOB OT BO3JACHCTBUS BHEIIHEH Cpebl (Blara, TeMIeparypa,
paauanys). KoHTponb M MCHBITAHUE KOHCTPYKTUBHBIX MOAYJIEH.

CI1.10

3ammTa mpuOOpPOB OT BO3CHCTBUS BHEIIHEH cpebl (BIara, TeMieparypa,
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paauanus). KoHTponb W UCHbITAHUE KOHCTPYKTUBHBIX MOIYJICH.

JlaGopaTopHbie padoThI 20
«AHaJIM3 AJIEMEHTOB 3JEKTPOHHOTO Yy3J1a [IEYaTHOM IJIaThl U pacyéT
JIP1.1 | TEXHOJIOTMYHOCTH C UCIOJIb30BAaHUEM JTaOOPATOPHOTO MUKPOCKOIIAY. 4
«Pa3paboTka MPUHIMUITHAILHON 3JIEKTPUYECKOW CXeMbl B cucTeme Altium
JIP1.2 Designer». 6
1IP1.3 «KOMIIOHOBKA MEYATHOM IJIATHI U Pa3MELICHUE KOMIIOHEHTOB C 4
"~ | ucnonb3oBaHUeM MporpaMMHoro nakera Altium Designery
P14 «TpaccupoBka u 3D-moeupoBaHuE IEKTPOHHBIX Y3JIOB NIEYATHBIX IJIaT 6
" | c ucnosib30BaHKMEM IporpaMMHoro nmaketa Altium Designer»
CamocrosiTesibHas padora 48
CP1.1 | IIpopaboTka yueOHOTr0 MaTepuaiia JEKIni 2.5
CP1.2 | [loaroroBka kK ceMHHapam 2.5
CP1.3 | IToaroToBka K 1a00paTOpHBIM paboTam 8
CP1.4 | [loaroroBka k Py6e:xHOMY KOHTPOJIIO 3
CP1.5 | lpyrue Buabl CaMOCTOSITENIBHON pabOThI 32

11




S.

YYEBHO-METOJAUYECKOE OBECIIEYEHHUE CAMOCTOSTEJbHON
PABOTBI CTYJIEHTOB

CamocTtosTenbpHas pa60Ta CTYACHTOB IO AUCHHUIUINHEC obecreunBaeTCs clIeayronmumu y‘IGGHO—
MCTOANYCCKUMU MaTCpUalaMu:

l.
2.

5.

PabGouas nporpamma TUCHUIUIMHBI.

VYyeOHas nuTeparypa W JONOJTHHUTENIbHBIE MaTtepuaibl [Pa3nen 7 Pabodeit mporpammsr
JTACITUILINHBI |.

[lepeuenr pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON cetn «MHTepHEeT»
[Paznmen 8 PabGoueit mporpaMMbl TUCIIUATIIIUHBI .

Metoauueckue ykazaHus i OOy4yaroUUMXcs MO OCBOCHHUIO AUCHUIUIMHBL [Paznen 9
Paboueii mporpaMMbl JIHUCHUIUIMHBI|, OOECIIEUUBAIONINE CAMOCTOSTEIBHYIO padoTy
CTyJEHTa TpU TMOATOTOBKE K Y4eOHBIM 3aHATHSM, CEMHUHAapaM, I[OATOTOBKE K
KOHTPOJIbHBIM MEPOTIPUSITUSIM U aTTECTALUSIM.

KommuiekT uHauBUyanbHBIX 331aHUN.

CTyneHTsl MOJYy4YaroT JOCTYI K YKa3aHHBIM MaTepuajlaM HaduHas C TEPBOTO 3aHATHUS T10
IUCILIUILINHE.
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6. ®OHJI OLEHOYHBLIX CPEJACTB JUIsI TPOBEJEHHMSI TEKYIIErO
KOHTPOJISI U NPOMEKYTOYHOI ATTECTALMM CTYJIEHTOB MO
JTUCHUIJIMHE

®onnx  omneHouHblx cpenctB (POC) nmns TpoBeIeHHMs] TEKYHIEro KOHTPOJsS |
IPOMEXYTOYHOW aTTECTAllMM OOY4YaloOMMXCS 10 JAUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIMH ¢ yKa3aHHUEM 3TanoB UX (OPMHUPOBAHUS B MPOLIECCE OCBOCHHS 00pa3oBaTeIbHON
nporpammel  (pazgen 1). @OC obecrieunBaeT OOBEKTHBHBIA KOHTPOJIb JOCTHIKCHHS BCEX
pe3yJbTaTOB 00YUYECHHUs], 3aMJIAHUPOBAHHBIX JJIs1 AUCLIUTLIINHBIL.

®OC BKIIOYAET B ceO:

— TIepeyeHb KOMIETEHLMH C yKa3aHHEM JTanoB UX (OPMUPOBAHHUS B IPOLIECCE OCBOCHUS
00pa30BaTeNbHOM IPOrpaMMbl;

— OIMCaHue MoKa3arejaed U KPUTEPHEB OLECHMBAHMS KOMIIETCHLIMM Ha Pa3jIMYHBIX 3Talax HUX
dbopMupOBaHUs, ONMCAHUE IIKAJl OLICHUBAHUS;

— THUIOBbIE KOHTPOJIbHBIC 33JaHUSI WIM WHBIE MaTepuaibl, HEOOXOAUMBIE Ul OLICHKH 3HAHWM,
YMEHUH, BIaJIeHUH U (WJIN) OIBITA JESITEIbHOCTH, XapaKTePU3YIOIIUE ATAIbl (JOPMHUPOBAHUS
KOMIIETEHIINI B MPOLIECCE OCBOCHHS 00pa30BaTeIbHONU MPOrPaMMBI;

— METOJUYECKHE MaTepuaibl, ONPEICINAIOIINE IPOLEIypbl OLIEHUBAHUS 3HAHUM, YMEHUH,
BIaJeHUA W (WJIM) OMbITa JCATEIbHOCTH, XapaKTEPU3YIOUMX dTanbl (popMupoBaHUs
KOMIIETCHIINH.

KoHTpoib ocBO€HUS AUCUMIUIMHBI MPOU3BOAUTCA B COOTBETCTBMM C llojokeHuem o
TEKYIIEM KOHTPOJIE YCIEBAEMOCTH U IPOMEXYTOUHOM arrectanuu cryneHToB MI'TY um. H.O.
baymana.

OOC siBRsieTCs MPUIIOKEHUEM K TaHHOM paboueii mporpaMMe AUCIUILTUHBL
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7. IEPEYEHb VYYEBHOW JIMTEPATYPBI W  JONOJHUTEJBHBIX
MATEPHUAJIOB, HEOBXOJUMBbIX JJI51 OCBOEHUA JTUCIUITJIMHBI

JlutepaTtypa 1o JUCIUILIMHE
1. KoncTtpynpoBaHue OJOKOB paauodJICKTPOHHBIX CpeacTtB : ydeOHoe mocodume / J. IO.
Mypomues, O. A. benoycos, W. B. Tropun, P. 0. KypaocoB. — Cankr-IlerepOypr : Jlanb,
2019. — 288 c. — ISBN 978-5-8114-3529-6. — TekcT : a5eKkTpoHHbIH // JIaHb : 3JE€KTPOHHO-
ouoimoteunas cuctema. — URL: https://e.Janbook.com/book/113384

2. KOHCTPYKTOPCKO-TEXHOJIOTUYECKOE MPOCKTUPOBAHUE 3JIEKTPOHHOM ammapaTypbl @ Y4eOHUK
115 By30B / bunmuoun K. U., Bmacos A. U., Xypasnesa JI. B. [u ap.] ; pen. lllaxaos B. A. - M. :
N3n-eo MI'TY um. H. 3. baymana, 2002. - 526 c. : w1 - (MHpOpMaTuKa B TEXHHYECKOM
yHUBepcuteTe). - bubmuorp.: c. 524-525. - ISBN 5-7038-1765-X.

3. Mypomues /. 1O., Topun U. B., benoycos O. A. KoHcTpyupoBaHue y3JI0B U YCTPOWCTB
AJICKTPOHHBIX CPEACTB : yueO. mocodue misa By30B / Mypomues /1. 1O., Tiopun U. B., benoycos
O. A. - PocroB-na-Jlony : ®enukc, 2013. - 541 c. : un. - (Beicuiee obpazoBanue). - bubnuorp.:
c. 538-541. - ISBN 978-5-222-20994-3.

I[OHOJIHI/ITGJIBHI)IG MaTCpUuaJIbl

1. [TpoekTrpoBaHue (PYHKIMOHATIBHBIX y3JIOB U MOJYJICH PAJHOAICKTPOHHBIX CPEICTB : yueOHOE
nocobue / /1.}0. Mypomues, U.B. Tropun, O.A. benoycos, P.1O. Kyprocos. — CaHkT-
[TetepOypr : Jlansb, 2018. — 252 ¢. — ISBN 978-5-8114-3200-4. — TekcT : 2IeKTpOHHBIH //
DneKkTpoHHO-O0ubnoreunas cucrema «Jlanpy : [caiiT]. — URL: https://e.lanbook.com/book/

2. IlpakTHueckue pacdeThl NP KOHCTPYHPOBAHUU AMEKTpOoHHBIX ycTpoiictB / B.T. Huxonaes,
C.B. Kynnos, C.B. Cxnspos, B.H. Tukmenos ; nox penakuueit B.H. TukmenoBa. — Mockaa :
OU3SMATIIUT, 2017. — 352 ¢. — ISBN 978-5-9221-1729-6. — TekcT : 3MeKTpOHHBIN //
DneKTpoHHO-O0nbMoTeuHas cucrema «Jlauby : [caiiT]. — URL: https://e.lanbook.com/book/

3. KOHCTpYKTOpPCKO-TEXHOJIOTMUYECKOE MPOSKTUPOBAHUE JIIEKTPOHHOW ammapaTypbl MOA peil.
B.A. lllaxaoBa. Yue6nuk my1s By30B. U3zn-so MI'TY um. H.O. baymana. M.: 2005

4. IOpkos, H.K. TexHonorust npou3BoacTBa MEKTPOHHBIX cpeacTB : yueoHuk / H.K. FOp-koB. —
2-e uzn., uctp., nom. — Cankt-Ilerepoypr : Jlanp, 2014. — 480 c. — ISBN 978-5-8114-1552-6.
— Tekcr : snexkTpoHHBIN // DnekTpoHHO-OMOMMoTeyHas cucrema «Jlanp» : [caift]. — URL:
https://e.lanbook.com/book/

5. IlpakTHueckue pacyeTsl MPU KOHCTPYHUPOBAHUU AMEKTpOoHHBIX ycTpoiicTB / B.T. Huxonaes,
C.B. Kynuos, C.B. Ckusapos, B.H. Tukmenos ; noa penakuueit B.H. TukmenoBa. — MockBsa:
OUSMATIIUT, 2017. — 352 c¢. — ISBN 978-5-9221-1729-6. — TeKcT: »MeKTpOHHBINA //
DneKkTpoHHO-O0nbMoTeuHas cucrema «Jlauby : [caiiT]. — URL: https://e.lanbook.com/book/
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8. IIEPEYEHb PECYPCOB CETH HUHTEPHET, PEKOMEHAYEMBIX JJIA
CAMOCTOATEJBHOU PABOTBI TP OCBOEHUHU JTUCIUIIJIMHbI

1. Caiitr kadeapsl  «MHPOPMAIMOHHO-U3MEPUTEIBHBIE  CHCTEMBI W TEXHOJOTUU
pUOOPOCTPOCHUSIY:

https://mf.bmstu.ru/info/faculty/kf/cat/k2/

2. Poccuiickas rocygapcTBeHHas OubimoTeka. http:// www.rsl.ru.

3. I'ocynapcrBenHast myOnuyHast Hay4HO-TEXHUYECKast o6ubnuorexa Poccun.
http://www.gpntb.ru.

4. bubmmoreka MI'TY um. H.3. Baymana. http://library.bmstu.ru.

5. Hayuno-texamueckass OuOmmoreka K® MITY wumm. H.D. baymana. http://library.bmstu-
kaluga.ru.

6. Hayunas snektponnas 6u6nmoreka http://eLIBRARY.RU.

7. DneKTpoHHO-O0uOIMoTEeUHas cuctema u3garenbera «Jlanby http://e.lanbook.com.

8.  DnexkTpoHHO-OMONIMOTEeYHass  CUCTeMa  «YHUBEpPCUTETCKass  OuOnMoTeKka  OHJIAHH»
http://biblioclub.ru.

9. DnexTponHo-0ubnMoTeyHas cucrema «IPRbooks» http://www.iprbookshop.ru.

10. DnexTponHo-6ubaoTeunas cucrema (ObC) «¥Opaiit» https://biblio-online.ru.

11. Llentpanbnas 6ubauoreka o6pazoBaTebHbIX pecypcoB MunoOpHayku PD. www.edulib.ru.
12. Equnas xoyutekuus ugpoBbIX 00pa3oBaTebHBIX pecypcoB http://school-collection.edu.ru.
13. denepanbHblii HEHTP HHGOPMALIMOHHO-00pa30BaTeNbHbBIX pecypcoB. http://fcior.edu.ru.
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9. METOJIMYECKHE VYKA3AHUSA JJISI CTYAEHTOB IO OCBOEHWIO
JTACIATITAHBI

[Ipuctynass k pabore, KaXIbldi CTYIEHT JOJDKEH TMPUHUMATh BO BHHUMaHHE
HIDKECIIEYIOLINE OJIOKEHMSL.

JlMcuuIuiiHa MOCTPOeHa MO0 MOAYJIBHOMY MPHUHLUIY, Kbl MOIYJb MPEICTaBIsACT
co0OM JIOTMYeCKH 3aBepIeHHbIN pa3/ien Kypca. JIMCHuIUIMHA IeIUTCS Ha OJUH MOJYJIb.

Ha mepBoM 3aHSATHHM CTyIEHT mNojy4aeT MH(OpMAIHMIO I JOCTyNa K KOMILIEKCY
y4€O0HO-METOJUUECKUX MAaTEPUAJIOB 110 TUCLUILIIMHE.

JlekuiHOHHBbIE 3aHATHS MOCBSIIECHB PACCMOTPEHHUIO KIIFOYEBBIX, 0A30BbIX MOJI0XKECHUN
Kypca 1 pa3bsACHEHHIO Y4€OHbIX 3aJaHUH, BBIHOCUMBIX Ha CAMOCTOSITENIbHYIO ITPOPAOOTKY.

CemuHapckue 3aHATHSI TPOBOJATCS JJIS 3aKpEIUICHHs YCBOCHHOW HH(OpMaIu,
IpUOOPETEHUs] HAaBBIKOB €€ NPUMEHEHMs AJIs pelleHMs] MPAKTUYeCKUX 3aJad B IpPeAMETHOU
00JaCTH JUCIUIUINHBI.

JlaGopaTopHble padoThl NpeAHA3HAYEHbI Ul NPUOOPETEHUsS ONbITa MPAKTUYECKOH
peai3allud OCHOBHOM NpO(eCcCHOHAIBHOM 00pa3oBaTelbHONM MMporpaMMbl. Meroauuyeckue
yKazaHuss K  Ja0opaTOpHbIM  paboTam  NpopabaThIBalOTCA  CTYyJEHTaMH BO  BpeMs
CaMOCTOSITENIbHOW TOATOTOBKU. HeoOXoauMelid ypOBEHb MOATOTOBKH KOHTPOJHPYETCS Mepen
poBe/ieHueM J1a00paTOpHBIX padoT.

[IpakTryeckas MOATOTOBKA MPHU peATU3alUU YIeOHON JUCIUILUINHBI OPraHU3YeTCsl TyTEM
IPOBE/ICHUS NPAKTUYECKUX 3aHATHH, IPAKTUKYMOB, J1a00OpaTOPHBIX PabOT U MHIUBHYaIbHbBIX
U(MIM) TPYNIOBBIX KOHCYJIBTAllMi, TPEAyCMATPUBAIOIIUX YyYacTHEe OOy4aromuxcs B
BBIIIOJIHEHUM OTAEIbHBIX 3JIEMEHTOB paloT, CBA3aHHBIX ¢ Oyaymed npodeccnoHaabHOR
JeSITeTbHOCTBIO.

[IpakTHyeckas MOATOTOBKA MOXET BKIIOYaTh B ceOsl OTJIENbHbIC 3aHATUS JEKIIMOHHOIO
TUTA, KOTOpBIE TIPEAyCMAaTPHUBAIOT Tepefady y4eOHOH WHPOpManuu  OO0YyJarOIUMCS,
HEOOXOIUMOW  JUId  TOCJTENYIOIIEro  BBIMOJHEHHs  paboT, CBA3aHHBIX C  Oy;aymei
npoeCCHOHATILHOMN IS TETFHOCTBHIO.

CamocrosiTesibHasE padoTa CTYIEHTOB BKJIIOYACT CIEAYIOIIME BHJbI: HpopadoTKa
y4yeOHOro Mmarepuana JeKUUil, MOArOTOBKAa K CEMHHapaM, IOATOTOBKAa K JaOopaTOPHBIM
paboTaM, K KOHTPOJILHOMY pyOexxy. Pe3ynbTaTsl Bcex BUIOB pabOTHI CTYJIEHTOB (hOPMHUPYIOTCS
B BHJE MX JUYHOTO DPEHUTHHra, KOTOPBI YUMTBHIBACTCS Ha MPOMEKYTOUHOH aTTeCTalHH.
CamocrosiTenpHas padoTa MpeaycMaTpUBaeT HE TOJIBKO MPOPa0OTKY MaTepUAIOB JIEKITHOHHOTO
Kypca, HO M HX pacUlMpeHHe B pe3ylbTaTe IIOUCKa, aHalu3a, CTPYKTYPUPOBAaHUS U
NpPEJCTaBICHUS B KOMIIAKTHOM BHJIE COBPEMEHHOW HWH(POPMAIMHM M3 BCEX BO3MOXKHBIX
UCTOYHUKOB.

Texkymuii KOHTPOJIb TPOBOIUTCS B TEUSHHE KaXKIOTO MOIYJS, €ro HWTOTOBBIC
pe3yJbTaThl CKJIAIBIBAIOTCS U3 OLIEHOK IO CIETYIOIINMM BUIaM KOHTPOJIBHBIX MEPOIPUSTHIA:

- KonTpomabHblit pydex;
- JIaGopatopHble pabOTHI.

OcBoeHHME AHMCIUIUIMHBI M €€ YCIEIIHOE 3aBepIICHHE Ha CTaJuH MPOMEKYTOUYHOU
aTTeCTallud BO3MOXHO TOJIBKO TPHU PEryJsipHON paboTe BO BpeMsi ceMecTpa U IJIaHOMEPHOM
MPOXOXKICHUN TEKYyIIero KOHTpousss. HabpaTh pedTHHT 10 BceM MOIYISIM B KaXKIOM CEMECTpe,
OpOMTH 1O KaXAOMY MOJYJIO IUIAHOBBIE KOHTPOJIbHBIE MEpPONPHUSATHS B  TEUYEHHUE
9K3aMEHAIIMOHHOHN CeCCHH HEBO3MOXHO.

Jlnst 3aBepiieHust paboOThl B CEMECTPE CTYACHT JIOJDKEH BBIMOJIHUTH BCE KOHTPOJIBHBIE
MEPOTIPUSITHSL.

IIpoMeskyTouHast aTTecTALUS IO JUCUUILUIMHE IPOXOAUT B opMe 3ayeTa.
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MeToauKa OLEHKH 110 PEHTHHIY

CryneHT, BBIOJHUBIINN BCE MPETyCMOTPEHHBIE YUeOHBIM TJIAHOM 3a[aHUs U CIIABIINNA
BCE KOHTPOJIBHBIC MEPOIPUSITHS, MOJy4aeT UTOTOBYIO OLIEHKY IO JUCIUIIMHE 3a CEMECTp B
COOTBETCTBHHU CO IIIKAJIOU:

PeiiTuHT Onenka Ha 3a4eTe
85 -100 3adreHo
71 -84 3a4TeHO
60 —70 3a4yTeHo
0-59 He 3aureHo

OneHuBaHue IOUCHMIUIMHBL BeAETCd B cOOTBeTCTBMM C [lonokeHneM o TeKylleM
KOHTpOJIE YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTectauuu ctyaeHtoB MI'TY um. H.O. baymana.
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10. IEPEYEHb HWH®OPMAIIMOHHBIX TEXHOJOTHWH, HUCHOJb3YEMbBIX
I1PU N3YYEHUU ANCHUITVINHBI, BKJIIOYASA ITEPEYEHb
IMPOI'PAMMHOI'O OBECIIEYEHMNS, NHO®OPMAIIMOHHBIX
CITPABOYHbBIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 JTAHHbIX

NndopmannoHHbie TEXHOJIOTHM:

— OnektpoHHas wuH(pOpMannoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. baymana
o0ecrieynBaeT JOCTYN K Y4eOHBIM IUTaHaM, PabO4YMM MpOrpaMMaM JUCHUIUIMH (MOIyJei),
porpaMMaM MpPaKTHUK, IEKTPOHHBIM y4EOHBIM H3JAHUSM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKa3aHHBIM B paOOuyuX Mporpammax IUCIHHILIMH (MOIYJEH), mporpaMmax IMpaKTHK,
dbopMupoBaHUE 3IEKTPOHHOTO MOPT(HOINO 00YydarOIIerocs, B TOM YHUCIIe COXpaHeHHE ero padoT
U OLEHOK 3a 3Tu paboTsl. llpemycmMoTpeHa BO3MOXHOCTH CHHXPOHHOTO W ACHHXPOHHOTO
B3aMMOJICHCTBHSl CTYJIEHTOB W MpenojaBareiel MOCPEACTBOM TEXHOJIOTUH M CIyKO 10
NEPEChUIKE U TOJTYYCHHUIO DJIEKTPOHHBIX COOOIICHUH MEXIy MOJb30BATEISIMH KOMITBIOTEPHOM
cetu NHTEpHET.

— e-mail mpemnoaBaTels 1t ONePaTUBHOM CBs3U: Zznamenskaia@ bmstu.ru

IIporpammHoe oGecnievyeHue:
- Altium Designer
— Excel
- PowerPoint
— Word

I/IH(l)OpMaIIHOHH])Ie CIIPaBOYHbIC CUCTEMBI:

- NupopmannonHo-npasosas cuctema «I"apant» http://www.garant.ru;
- WNupopmannonHo-npasosas cuctema «Koncynprant [Lmroc» http://www.consultant.ru;
- Haumenosanue 3

IIpodeccnonanbHbie 0a3bl JAHHBIX:

— Pecypc «MammnocTpoenue» http://www.i-mash.ru.

— ITopran MmammHocTpoenus http://www.mashportal.ru.
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11. OMUCAHUE MATEPHUAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOMN
JJIAA U3YUYEHUSA AUCHUITVINHBI

Hepequb MaTCpHUAJIBbHO-TCXHUYCCKOI'O obecrneueHus JUCIHUITIINHBI

Ne,

w/n Bun 3ansaruin Bua v HamMeHOBaHuE 000PY/10BAHUS

1 Jlekuuun CIEIHAIEHO 000PYIOBaHHBIC ayTUTOPHH C
MYJIbTUMEIUIMHBIMY CPEACTBAMHU, CPEICTBAMU
3BYKOBOCHIPOU3BEACHUS U UMEIOIIMMHU BBIXOJI B CETh
WHTepHeT; momMeneHus A1 NpOBEACHUS ay IUTOPHBIX
3aHATUN, 000pYIOBAaHHBIC YUeOHON MEOEIbIO; ayIUTOPUN
OCHAIIIEHHbIE KOMIIBIOTEPAMHU C JIOCTYIIOM K 06a3am
JaHHBIX U ceTh HTepHET; CTyIun; KOMIIbIOTEPHBIE
KJIACChI.

2 | CemuHapsl CIEIMAIEHO 000pYyIOBAaHHBIC Ay TUTOPHH C
MYyJIbTUMEAUMHBIMU CPEJCTBAMHU, CPEICTBAMU
3BYKOBOCTIPOU3BEACHUS M UMEIOIIUMHU BBIXOJI B CETh
HuTepHeT; moMeIeHus A7 IPOBEACHUS ayAUTOPHBIX
3aHATHN, 000pPYIOBAaHHBIC YUeOHON MEOEIbIO; ayTUTOPUN
OCHAIIIEHHbIE KOMIIBIOTEPAMHU C JIOCTYIIOM K 06a3am
JAaHHBIX U ceTh HTepHEeT; CTyIun; KOMITbIOTEPHBIC
KJIACCBI.

3 | JJabopaTtopHbie pabOThI CHEeHAITBHO 000PYIOBaHHBIE ayTUTOPHHU C
MYyJIbTUMEAUMHBIMU CPEJCTBAMHU, CPEICTBAMU
3BYKOBOCIIPOHM3BEACHHUS 1 UMEIOIIMMU BBIXOJ] B CETh
WHTepHeT; moMeIIeHus A1 IPOBECHUS Ay JUTOPHBIX
3aHATUH, 000pyAOBaHHBIC YUeOHON MeOeNbI0; ayAUTOPUHN
OCHAIIIEHHbIE KOMITBIOTEPAMU C JOCTYIIOM K 6a3am
JAHHBIX U ceTH VHTepHeT; CTyI1H; KOMITBIOTEPHBIC
KJIACCHI.

4 | CamocTodarenbHas pabota | 6uOIMOTEKa, UMEroNIas pabodre MecTa AJisl CTYJEHTOB;
BBICTAaBOYHBIE 3aJIbl; ayIUTOPUH, OCHAIIIEHHBIE
KOMITBIOTEPAMHU C JIOCTYIIOM K ceTh MHTepHeT.
ConMoKyIbTYpHOE IPOCTPAHCTBO YHUBEPCUTETA
MO3BOJIACT CTYACHTY KaUCCTBCHHO BBINIOJIHATH
CaMOCTOSITENIbHYIO padoTy.
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YTBepxx/eHa Ha 3acejaHiU Kadezpsl K2
«VHpOopMaLMOHHO-HM3MepUTe/IbHbIe CUCTeMbl M TeXHOJIOTHUU ITPUOOPOCTPOEHUSI»

ITpotokos Ne 8 o1 12.04.2022 1.

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJMIMO¥ I/I1 OCBOEHUSA JUCIIAIIIMHBI, YATATH B CJIE/IYFOIIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhl U AOMO/THUTE/THHBIX MaTePHAJIOB, HEO0XOJUMBIX JI/Isl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. KOHCTPYKTOPCKO-TeXHOI0rMYecKoe MpoeKTHPOBaHKe 3/1IeKTPOHHOM arrapaTyphbl : yueOHUK /17isi By30B /
bumibun K. ., Bracos A. ., )Kypasnesa JI. B. [u ap.] ; pea. [TlaxHos B. A. - M. : 31-80 MI'TY um.
H. D. Baymana, 2002. - 526 c. : un. - (MHpopMaTHKa B TEXHUUECKOM YHUBepcuTeTe). - bubmumorp.: c.
524-525. - ISBN 5-7038-1765-X.
2. Mypomues /1. FO., Tropun U. B., benoycos O. A. KoHcTpyrpoBaHUe y3/10B U YCTPOWCTB 3/IeKTPOHHBIX
cpezcTs : yueb. mocobue asis By3oB / Mypomiies . FO., Tropun U. B., Besnoycos O. A. - PocTos-
Ha-/lonHy : ®enukc, 2013. - 541 c. : un. - (Beiciiee obpa3zoBanue). - bubmmorp.: c. 538-541. - ISBN
978-5-222-20994-3.
3. KoHcTpyrpoBaHUe G6/I0KOB Pa/IM03/eKTPOHHBIX CPeJCTB : yuebHoe rocobue / [I. FO. Mypowmiies, O.
A. benoycos, 1. B. Tropus, P. FO. KypaocoB. — Cankr-IletepOypr : Jlaus, 2019. — 288 c. — ISBN
978-5-8114-3529-6. — TeKCT : 371eKTPOHHBIH // JIaHb : 37eKTpoHHO-01bmMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/113384

2). 11.10. IEPEUEHb MH®OPMAI[IOHHBIX TEXHOJIOT MiA, ICIIO/Tb3YEMBIX
IIPY M3YYEHUY JUCIIUIUINHGI, BK/TFOUAS] IEPEUEHD [TPOTPAMMHOT'O
OBECIIEYEHIA 1 TH®OPMAIIIOHHBIX CITPABOUYHBIX CCTEM, YATATbH B
CJIEAYIOUIEN PEJAKIIVU:

10. ITepeueHs HH(GOPMALIMOHHBIX TEXHOIOTHI, UCII0/Ib3yeMbIX NPH W3yUeHHHU AUCHHUILINHBI,
BKJ/IIOUYasi MepeyeHb MPOrpaMMHOIo odecrneueHus, HH()OPMALMOHHBIX CIPABOYHBIX CUCTEM U
npodeccnoHaMbHBIX 0a3 JAaHHBIX

IIporpaMmMHoe obecrieueHue:
- Altium Designer

- LibreOffice

- OpenOffice

ITpenopaBarens Kadegpobi:

3uamenckas T.[., jouieHT (K.H.), KaHAWJAT TeXHUUeCKUX HayK, J0IeHT, znamenskaia@bmstu.ru



