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1 Heawn, 3aa0a4M ¥ IJIAaHUPYeMble Pe3yJbTAThHI 00y4eHNs 10 AUCHUILITUHE

Heanlo sBISETCS MOATOTOBKA O0YYAIOIIMXCSA K MPOSKTHO-KOHCTPYKTOPCKON JIEATETBLHOCTH TI0

HampaBlieHUIO  OakanaBpuaTa

11.03.01

Pagnorexnuka

MOCPEICTBOM

o0ecriedeHus  DTaIoB

dbopMupoBaHus KOMITETEHIMH, mpeaycMoTpeHHbIx @I'OC, B 9acTW MpeAcTaBICHHBIX HIDKE 3HAHWM,

YMEHUI U HABBIKOB.
3apaumn: wu3yuyeHue

MOHSATUHHOTO arrmapara JUCHHUILIMHBIL,

OCHOBHBIX TCOPECTUYCCKUX

MOJIOKEHUN U METOJO0B, NPHUBHUTUC HABBIKOB IPHUMEHCHHA TCOPCTUUCCKUX 3HAHUM AJI1 peIICHUA

IMPaKTUYCCKUX 3aJay.

O6yuenne 1o aucuuminHe «CraHgapTu3anus W YHU(QUKALUSA B MUKPOIJIEKTPOHUKE U
paZMOTEXHUKE» HAMPaBJICHO Ha (POPMUPOBAHUE Yy OOYUAIOIIUXCS CIEAYIOUIMX KOMIETSHIINH]:

Kox v HanmenoBanue
KOMIIETeHI M ii

NHaukaTopbl JOCTHKEHUS
KOMIIETEeHIINH

HaunmeHoBaHue noxkasaress
OLlCHUBaHUA

IIK-1 Cnoco0GeH BBIOIHSITH
pacyeT U MPOSKTUPOBAHUE
JleTajneu, y3JI0B U yCTPOMCTB
PaIMOTEXHUYECKUX CUCTEM B
COOTBETCTBUHU C TEXHUUECCKUM
3aJaHUEM, B TOM YHCIIE C
HCITOJIb30BaHUEM CPEJICTB
aBTOMAaTHU3AIUH
MIPOCKTUPOBAHUS

HIIK-1.1. ITonumaer
MIPUHIIUITBI KOHCTPYUPOBAHHUS
OTJEJIBHBIX JIeTajeH, y3JI0B U
YCTPOMCTB PaAMOTEXHUUECKUX
CUCTEM, BEIOMPAET CUCTEMBI
ABTOMATHU3UPOBAHHOTO
MIPOCKTUPOBAHUS
PATHOTEXHUUYECKUX CHCTEM.
HIIK-1.2. PaboraeT ¢
MIPOrPaMMHBIMH CPEJCTBAMH C
HCIIOJIb30BAHUEM
COBPEMEHHBIX TIPHUKJIATHBIX
MPOrpaMM IO pacueTy
PATHOTEXHUUYECKUX CHCTEM
HIIK-1.3. PaccuuThIBaeT u
MPOCKTHPYET JACTAIH, Y3IIbI U
yCTPOMCTBA PaIMOTEXHUYECKUE
CHUCTEMBI B COOTBETCTBHH C
TEXHHYECKHUM 3aJJaHHEM C
HCIIOJIb30BaHUEM CPEJICTB
aBTOMAaTH3alH1
MTPOCKTHPOBAHHSI

3HaTh:

- IPUHLUIIBI KOHCTPYUPOBaHUS
OTJEIBHBIX JIeTajeH, y3JI0B U
YCTPOMCTB paAMOTEXHUUECKUX
CUCTEM

- KaK pa3padaThIBaTh
IIPOEKTHO-KOHCTPYKTOPCKYIO
JIOKYMEHTAIUIO B
COOTBETCTBUHU C
HOPMaTUBHBIMU TPEOOBaHUSAMU
Ymers:

- BBIOMpPATh CUCTEMBbI
aBTOMATHU3UPOBAHHOTO
MIPOEKTUPOBAHMUSI,

- pacCUMTHIBaTh y3JIbl U
YCTpOMCTBA
pPaZOTEXHUYECKUX CUCTEM B
COOTBETCTBUU C TEXHUUECKUM
3aJlaHuEM

Baaners:

- IPOTPaMMHBIMU CPEICTBAaMHU
C HCIIOJIb30BaHUEM
COBPEMEHHBIX IPUKIIATHBIX
MPOrpaMM IO pacueTry
pagMOTEXHUUECKUX CUCTEM

2 MecTo TUCHUIUIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOM MPOrpaMMbl

I[I/ICL[I/IHJII/IHa OTHOCUTCA K 4YaCTH,

dbopMupyeMoil ydacTHUKaMH 00Opa30BaTeNIbHBIX

oTHomieHnd Omoka bl «Jluctumamael (Momynn)». JIUCIUIIIIMHA HEMOCPEACTBEHHO CBS3aHA CO

CIEeIYIOIIMMH JUCIUIUTMHAME | nipakTukamu OOIT:
OcHOBBI T€HEPUPOBAHUS U POPMUPOBAHUS CUTHAJIOB;
MeTtponorus 1 paIuou3MepeHHs;
PannoHaBUranimoHHbIE CUCTEMBI U KOMILIEKCHI;
OCHOBBI KOMIIBIOTEPHOI'O IPOEKTUPOBAHUS U MOJIEITMPOBAHUS PAAHOIEKTPOHHBIX CPECTB;
[Tpoun3BoacTBEHHAS MpaKTHKA (TIPEAIUTIIIOMHA );
Paagnomarepuansl 1 paIMOKOMIIOHEHTHI,




CAIIP pannoseKTpOHHBIX CPEJICTB;

CxeMOTexXHHMKa aHAJIOTOBBIX 3JIEKTPOHHBIX YCTPOMCTB;

du3nuecKkue 0OCHOBbI MUKPOIEKTPOHUKHY;
DNEKTPOHUKA;

DPproHoOMHUKa U JU3aiiH paMOTEXHUYECKUX YCTPOMCTB.

3 CTpyKTypa u cofep:KaHue AU CHUILTHHBI

OO11ast TPYA0EMKOCTh JUCIUILTAHBI COCTaBIsACT 4 3aueTHBIX eauHuIlbl (144 vaca).

3.1 Buabl yueOHoii padoThl U TPY10EMKOCTh

(mo dopmam oOyueHus)

3.1.1 Ounas hopma oOy4eHus

Ne Bt ve6HOM pAGOTLI KoauuecrBo | CemecTpsbl
n/n ry P 4acoB B
1 | AyauropHble 3aHATHSI 54 54
B ToM uucne:
1.1 | Jlexuuu 18 18
1.2 | CemuHapCcKue/IpaKTUYECKHUE 3aHATHUS 36 36
1.3 | JJabopaTopHbIe 3aHATHS
2 | CamocTosiTe/ibHasi paboTa 54 90
B ToM uucne:
2.1 | PaboTa ¢ KOHCIIEKTOM JICKIIUI 36 36
2.2 | IloaroToBka K KOHTPOJIBHBIM paboTam 36 36
2.3 | IloaroToBka K SK3aMeHy 18 18
3 | Ilpome:kyTouHas aTTecTAlUs
3auet/aund.3a4eT/sK3aMeH 9K3aMEH
Hroro 144 144

3.2 TemaTuyecKuii MJIaH U3yYeHUS TUCUUILTUHbBI

(mo popmam oOyueHus)

3.2.1 Ounas popma oOyueHus

TpynoemMkKocTh, 4ac

AyautopHas padbora
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Pa3nes 1. HopmaTuBHasn
1 | noxymeHTaUMs JJsl MPOEKTHPOBAHUS 32 4 10 0 0 18
PDOA
11 Tema 1. TOCT 7.32-2017. 2 5 8
" | OopmieHre HAyYHO-TEXHHUECKOU




nokymentauuu. Cucrema ECKJI B
yacTh 0OPMIICHHE FIEKTPUUECKUX
MPUHIUITAATIBHBIX CXEM.

1.2

Tema 2. CAIIP ass npoekTupoBaHUs
nevaTtHeix wiat. Co3ganue ONOINOTEK
KOMITOHEHT, pa3paboTka u ohopmiieHue
ANEKTPUYUECKUX MPUHITUITHATIBHBIX
CXeM, CrepuKani, Co31aHnue
MEYATHBIX TUIAT, TOJITOTOBKA K
POM3BOJICTBY.

10

Pa3nea 2. Boi0op kopnyca u
KOHCTPYKTHBHOI'0 MCIIOJTHEHHUS
3J1eKTPOHHOI0 YCTPOCTBA

40

10

26

2.1

Tema 1. Koprmyca snekTpoHHOM
annaparypbl — 00ILUe U CelUaIbHbIE
TpeOoBaHus. Y HUDUKAIHS
KOHCTPYKLIUU KOPITyCOB U
KOHCTPYKTUBHBIX JIEMEHTOB U3EIUi
3JIEKTPOHHON TeXHUKH. Bb1OOp KOpITyCca
Y KOHCTPYKTHUBHOTI'O MCIIOJIHEHHUS
AJIEKTPOHHOI'O YCTPOKCTBA B
3aBHCHUMOCTH OT METOJUYECKHX,
HOPMAaTUBHBIX TPeOOBaHUM, yCIOBUI
9KCILTyaTalluu yCTPONCTBA.

10

2.2

Tema 2. IlogroroBka KOHCTPYKTOPCKOM
JIOKyMeHTaluu koprnycoB B CATIP

16

Pa3znea 3. IlocTtanoBka 3a1a4 119
aBTOMATH3HPOBAHHOIO
NPOCKTHPOBAHUS MOJACTHPOBAHUA U
aHAJIM3a YCTPOHCTB NPOMBILIICHHO!
3J1eKTPOHUKHU. Bb100p nporpamm st
peLIeHUs MPOEKTHBIX 3a/1a4.

44

10

28

3.1

Tewma 1. 3yuenue nenei u 3a1a4y
ABTOMAaTH3UPOBAHHOTO
MPOCKTUPOBAHUSA IJICKTPOHHBIX
YCTPOMCTB, CTPYKTYpbI IapaMeTPOB
pa3paboTku. Onpeaenenue TpedOBaHUN
npu (popMHUPOBAHUM 33/1aHUS HA
pa3paboTKy IEKTPOHHOTO yCTPOICTBA.
[ToaroToBka aepeBa MpoeKTa  IIaHa
POEKTHUPOBAHUS, BBIOOP MPOrpamMm JJist
BBITOJIHEHHSI TPOEKTHO-
KOHCTPYKTOPCKHUX 3a7a4 UCXOIA U3
3aJJaHHBIX TPEOOBaHUIA.

10

3.2

Tema 2. TToaroToBKa OPraHU3AIIMOHHOM
yactu npoektoB B CAIIP.

18

Pa3nea 4. IIpoekTnpoBanune
3J1eMEHTOB YIPaBJIEHUS U CPEJCTB
oTo0paxeHus1 HHGOPMALHH IS
3JIEKTPOHHBIX YCTPOMCTB.

28

18

4.1

Tewma 1. Onpenenenne TpeboOBaHUH K
OpraHaMm U CpeACcTBaM YIIPaBICHUS
TEXHUYECKHMHU 00beKTaMu. Buibl




peaM3anuy OpraHoB YIPaBICHUS U X
BBIOOD ISl KOHCTPYKIIMH YCTPOMCTBA
UCXOJs U3 33JaHHBIX TPeOOBaHUM.
Pacnpenenenue 351eMEHTOB yIIpaBIcHUS
110 CEKTOpaM Ha NepeaHe 1 3aaHen
naHessx KopiycoB. Obecrieuenue
Oe3omacHoOi paboThI oneparopa.
Peanu3anus cpeacTB oroOpakeHus
uH(pOpMaIUU AJI1 KOHCTPYKIUH
AJIEKTPOHHBIX YCTPOMNCTB.

Tema 2. [IporpamMmmHoe obOecrieueHne

4o | A8 pEAM3AIN BH3YaTH3alHA 2 4 10
pUOOPHBIX NAHENIEH U AJIEMEHTOB
yIpaBJIeHUs
Hroro | 144 18 36 0 0 90

3.3 Conep:xaHue TUCHUILTUHBI

Paznen 1. HopmaTuBHas JokyMeHTalus /151 IpoeKkTHpPoBaHus POA

Tema 1. TOCT 7.32-2017. OdopmieHue Hay4HO-TEXHUYECKOW NoKymMeHTanuu. Cucrema
ECK/] B yactu ohopMiIeHHE STEKTPUICCKAX MPHHINITHATEHBIX CXEM.

Tema 2. CAIIP nns npoexktupoBaHus nedaTHbIX miaT. Co3gaHue OGMOIMOTEK KOMIIOHEHT,
pa3paboTka ¥ OQOpPMIICHHE AIIEKTPHUYECKUX MPUHIMIHAIBHBIX CXeM, crenupukanuii, co3maHue
IIEYaTHBIX IUIAT, HOArOTOBKA K IIPOU3BOJICTBY.

Pasnen 2. BpiOop Kkopnyca M KOHCTPYKTHBHOIO MCIHOJHEHHUS] 3JI€KTPOHHOIO
YCTPOMCTBA

Tema 1. Kopmyca snexkTpoHHOM ammapaTypbl — OOIIME W CIENHAIbHBIE TPEeOOBaHUS.
YHuUKaMsg KOHCTPYKIMHU KOPIYCOB W KOHCTPYKTHUBHBIX 3JIEMEHTOB H3/EIHHA 3JIEKTPOHHOU
TeXHUKU. BpIOOp Kopmyca M KOHCTPYKTMBHOI'O WCIIOJIHEHHUS JIJIEKTPOHHOIO YCTpPOWCTBa B
3aBHCHUMOCTH OT METOJIMYECKUX, HOPMATUBHBIX TPeOOBaHUH, YCIOBUI SKCILUTyaTalluu yYCTPOMCTBA.

Tema 2. [loaroroBka KOHCTPYKTOPCKOM JTOKyMeHTaluu kopiycoB B CATIP

Paspnen 3. IlocranoBka 3amad st  ABTOMATH3HPOBAHHOIO IPOCKTHPOBAHUS
MO/IeJINPOBAHUSI U aHAJINW3a YCTPONCTB IPOMBILIUIEHHON 3J€KTPOHUKHU. BbIOOp mporpamm s
pEILIeHNs MPOEKTHBIX 3aa4.

Tema 1. M3ydyenue nenei m 3a1ad aBTOMATHU3UPOBAHHOTO NMPOEKTUPOBAHMS DJIEKTPOHHBIX
YCTPOMCTB, CTPYKTYpPbI MapaMeTpoB pa3paboTku. OnpexneneHue TpeOoBaHUN NMpH (HOPMUPOBAHUU
3aJaHusl Ha pa3paboTKy »3JeKTpOHHOro ycTpoiictBa. [loaroroBka nepeBa mMpoekTa W IUIaHA
IPOEKTHPOBAHUS, BEIOOpP MPOrpamMMm sl BHIMOJIHEHUS MPOEKTHO-KOHCTPYKTOPCKUX 337134 UCXOJS
U3 3a/IaHHBIX TPEOOBAHU.

Tewma 2. [logroroBka oprannzannoHHon yactu nmpoektoB B CAIIP.

Pasnen 4. IlpoexkTHpoBaHHe 3JIEMEHTOB YINPAaBJEHHSI M CPeACTB OTOOpaKeHUs:
HHpopMaNKMHU 1JIS1 JJIEKTPOHHBIX YCTPOMCTB.

Tema 1. Onpenenenue TpeOOBaHUI K OpraHaMm M CPeACTBaM YMPABJICHUS TEXHUUYECKUMHU
oObexkTaMu. Bunpl peanuzanuy OpraHoB yHOpaBlIEeHUS M UX BbIOOp A KOHCTPYKIMHM YCTPOWCTBA
UCXONs M3 33/JaHHBIX TpeOoBaHui. PacmpeneneHue 5JIeMEHTOB YIpPABICHHS IO CEKTOpaM Ha
nepeHeN U 3aqHel naHensx kopimycoB. Obecnieuenne 6e30macHoi paboThl onieparopa. Peanu3anus
CpeACTB 0TOOpaXkeHUsI UH(OPMAIMH 11 KOHCTPYKLUH 3JIEKTPOHHBIX YCTPOMCTB.

Tema 2. [IporpamMmMmHOe oOecTieueHHe NIl peayin3allii BU3yalIn3allii TPHOOPHBIX TaHeeH
Y 3JIEMEHTOB YIIPABJICHUS




3.4 TemaTHka CEMUHAPCKUX/MIPAKTHYECKUX H JIAOOPATOPHBIX 3aHATHI

3.4.1 CemuHapcKue/IpaKTUYECKHE 3aHATHS

[Tpaktuueckoe 3ansarue 1. Coznanue mmanon ounbmmoreku [OCT u YT'O

[Ipaktrueckoe 3anstue 2-5. OTpadboTka HaBbIKOB padoThl B CAIIP 1y1st mpoekTupoBaHus
MEYATHBIX TJ1aT:

-Co3manue OMOJIMOTEK DIIEMEHTOB

-IloaroToBka uepTexeil cXeM IEKTPUISCKUX MPUHITUITHATEHBIX

-Pa3paboTka neyaTHo MIaThl U MOATOTOBKA K MPOU3BOACTBY

[TpakTuueckoe 3ansatue 6. Paspaborka koHcTpykuuu kopiyca KJI Ha Hero.

[Ipaktuueckoe 3anarue 7-10. OtpaboTka HaBbIKOB paboThl B CAIIP:

-Pa3zpabotka kopmyca

-Pa3paboTka KpbIIKU KOpITyca

-IToaroroBka KOMIUIEKTa JOKYMEHTAIIUN HA KOPITYC

[Ipaktuueckoe 3ansarue 11. PazpaboTka aepeBa mpoekTa ais co3aanus y3na POA.

[IpakTnueckoe 3ansatue 12-15. OtpaboTka HaBbIKOB padoThl B CAIIP:

-Co3nanue nepeBa mpoeKTa.

-O11eHKa pecypcoB U CPOKOB ITPOEKTA

-Odopmnenue gokymentanuu no 'OCT 7.32.

[Ipaktruyeckoe 3anstue 16. CozmaHue 2JIEeMEHTOB YIpaBiIeHUs Ha ((U3HUECKUX U
BUPTYaJIbHBIX MPUOOpAx

[Tpaktuyeckoe 3anstue 17-18. Otpaborka HaBbIKOB padoTel B CAIIP:

Pa3pabotka nuzaiina mpubopa

Pazpabotka nuzaitna web - untepdeiica mpudopa

3.4.2 JIaGopaTopHbI€ 3aHATUS
He npenycmoTpensl

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX padoT)

He npenycmoTpensl

4 Y4yeOHO-MeTOAUYECKOEe M HHPOPMALIMOHHOE o0ecIeueHne

4.1 Hopmatusnblie 1o0KyMeHTbI 1 OCTob1

1. TOCT 7.32-2017  Cucrema craHaapToB 1o wHH(popManuy, OUOIUOTEUHOMY U
usnarensckomy aeny. OTUET O HAYUHO-HUCCJIEJIOBATEJIBCKOM PABOTE. Ctpykrypa u
npasuia opopmierus M.: Crannaptundopm, 2012

2. TOCT P 7.0.11-2011 Cucrema craHmapToB Mo HWHPOpMaNWH, OHOIHMOTEYHOMY U
mznarensckoMmy neny HAMCCEPTALIMA M ABTOPE®EPAT JAUCCEPTALIMU Crpykrypa un
npasuiia opopmiienus // -M.: Crannaptuadopm, 2017

3. TOCT 2.702-2011 Enunast cucrema KOHCTpyKTOpckoi nokymeHtanuu ITPABUIIA
BBITTOJIHEHUA SJIEKTPUYECKUX CXEM // -M.: Ctanmaptuadopm, 2011



4.2 OcHoBHasi TUTepaTypa

1. Tpyxun, M. I1. OcHOBBI KOMIIBIOTEPHOT'O IPOEKTUPOBAHUS U MOAEIUPOBAHUS
PaMORIIEKTPOHHBIX cpelicTB. JIabopaTOpHBI MPAKTUKYM : yueOHOe mocodue ams By3oB / M. I1.
TpyxuH ; nox HayyHoU penakuueit B. O. BanoBa. — Mocksa : U3natensctBo FOpaiit, 2022. —
134 c. — (Bwicmee obpazoBanue). — ISBN 978-5-534-09441-1. — TekcT : 2JIeKTPOHHBIH //
O6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/492242.

2. OCHOBBI KOHCTPYHPOBAHUS U TEXHOJIOTUU MPOU3BOICTBA PAIMOAIEKTPOHHBIX CPEJICTB.
WNHuTerpanbhbple cxembl : yaeOHUK a1 By30B / FO. B. I'ynsies [u ap.] ; mox penakiueii HO. B.
I'ynseBa. — Mocksa : MznarensctBo FOpaiit, 2023. — 460 c. — (Bricmiee oopazoBanue). — ISBN
978-5-534-03170-6. — Texkcr : anmektponHnsbIii // O6pa3oBarensHas wiardopma KOpaiT [caiT]. —
URL: https://urait.ru/bcode/512259.

3. KorcrpyupoBanue 6710k0B paanoaieKTpoHHsix cpeacts / 1. FO. Mypowmres, O. A.
benoycos, U. B. Tiopun, P. 0. Kypnocos. — 4-e u3a., crep. — Canxkr-IletepOypr : Jlans, 2023.
— 288 ¢. — ISBN 978-5-507-45792-2. — TekcT : a5ekTpoHHbI# // JIaHb : 3JIeKTPOHHO-
oubmmoreunas cucrema. — URL.: https://e.lanbook.com/book/284039.

4.3 lonoTHUTEIbHAS JTUTEPATypa

1. Caxapos, 0. C. ABTOMaTU3MpPOBaHHOE KOHCTPYHUPOBAHUE PAIUOITEKTPOHHBIX CPE/ICTB :
yaeoHoe mocooue / 0. C. CaxapoB. — JlyOna : ['ocynapcrBennbiii yauBepcutet «Jlyona», 2018.
— 125 ¢c. — ISBN 978-5-89847-544-4. — TekcT : 3neKTpoHHBIH // JIaHb : 31eKTpOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/154505.

2. Yepnosepckas, B. B. Ilogneprxka npuHATHS pelieHU TpU KOHCTPYUPOBAHUU
PaIuodIIEKTPOHHBIX CpeCTB : yueOHoe nmocodue / B. B. Uepnosepckasi, H. H. I'paueB. — Mockaa :
PTY MUPDA, 2021. — 153 ¢. — TekcT : 3neKTpoHHBIH // JIaHb : 31eKTpOHHO-0MOIHoTe Hast
cucrema. — URL.: https://e.lanbook.com/book/218609.

3. Uepnosepckas, B. B. Ilognepskka npuHATHS pellieHU IpU KOHCTPYUPOBaHUU
PaIuodIEKTPOHHBIX CpeICTB : yueOHoe nmocodue / B. B. Uepnosepckasi, H. H. I'paueB. — Mockaa :
PTY MUPDA, 2021. — 153 ¢. — TekcT : 3neKTpoHHBIH // JIaHb : 351eKTpOoHHO-0MOIMoTeyHast
cucrema. — URL.: https://e.lanbook.com/book/218609.

4.4 JnekTpoHHBIE 00pa3oBaTeIbHbIE PECYPChI

He npenycmorpeno

4.5 JIuueH3noHHOoe ¥ CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe
o0ecreuenue

1. Microsoft-Office

2. PTC-MathCAD

3. Microsoft-Windows
4. KiCAD

5. Kommac 3D

6. Project

7. Python
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4.6 CoBpemMeHHbIe PO(ecCHOHATbHBbIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIIPABOYHbIE CHCTEMBI

1. CupaBouno-tipaBoBas cuctema «KoncyapTant+» http://www.consultant-urist.ru

2. CnpaBouHo-nipaBoBasi cuctema «["apanT» http://www.garant.ru

3. [TopTan oTkpeITHIX HaHHBIX Poccuiickoit @enepanuu https://data.gov.ru

4. baza OTKpBITHIX JaHHBIX MUHUCTEPCTBA Tpyda U COLUaIbHOM 3auuThl PO
https://rosmintrud.ru/opendata

5. baza nannbix Hayunoii anexrponHoi 6ubimmorexku eLIBRARY.RU https://elibrary.ru/

6. ba3a naHHBIX MPO(}HECCHOHAIBHBIX CTAaHAaPTOB MHUHUCTEPCTBA TPYAa U COIIMATBLHON
sanuthl PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

7. ba3za oTkpbIThIX HaHHBIX PochurmonuTopunra http://www.fedsfm.ru/opendata

8. DnekTpoHHas 0a3a nanHbIX «M3marenserBo Jlanwy https://e.lanbook.com

9. ®enepasibHas TocyapcTBEHHAS HHPOPMAIMOHHAs cucTeMa «HarmoHnanpHast
3JIEKTpOHHAs OnbamoTekay https://H36.pd

10. HanmoHaneHBIM mopTai oHitaiH ooyuenus «OTKpbIToe 0OpazoBanue» https://openedu.ru

11. Dnektponnas 6a3a ganubix "Polpred.com O630p CMU" https://www.polpred.com

5 MarepuajbHO-TEXHHYECKOE 00ecrieueHue

1. KoMIbIOTEpHBII KIIacc ¢ MpeTyCTaHOBIECHHBIM MPOTPaMMHBIM 00€CIIeUeHUEM,
YKa3aHHbBIM B II. 4.5, MyJIbTUMeANNHHOE 000py10BaHKE (IIPOEKTOP, IEPCOHATBHBIN KOMITBIOTED
npernojaBaTens).

2. Cnenuanu3upoBaHHas ayUTOPUs AJIs IPOBECHUS J1a0opaTopHbIX padboT. O60pyaoBaHME
U anmaparypa: ociuuiorpadsl, KOMIUIEKT TUIIOBOTO JIabopaTopHOro o0opyaoBaHust "OCHOBBI
anekTpoHuku"; O3 1-C-P (cTeHn0BOE UCTIONHEHUE, PydHasi BEPCHS).

3. Ayauropust s IEKIIMOHHBIX, TPAKTUYECKHUX 3aHsATHH. OOOpYyI0BaHUE U amIaparypa:
ayJUTOpPHAas 10CKa, BO3MOKHOCTh MCIIOJIb30BaHUS MYJIbTUMEMIHOTO KOMILIEKCA.

6 MeToauyeckne peKOMeHIaMU

6.1 MeToanueckue peKoOMeHIAIUN IJIS MPENoAaBaTeIsl 0 OPraHu3anuu
00y4eHust

Ha nepBoM 3aHSTHM 10 AMCHUILIMHE HEOOXOAMMO O3HAKOMHUTH CTYAEHTOB C MOPSIKOM €€
U3y4eHus (TeMaMu Kypca, (hopMamMu 3aHIATUH, TEKYIIETO U MPOMEXYTOYHOTO KOHTPOJIS), PACKPBITh
MECTO U pOJIb TUCHUIUIMHBI B CUCTEME HAyK, €€ NMPaKTUYECKOe 3HAUY€HUE, JOBECTH JI0 CTYAECHTOB
TpeOoBaHUs K (opMe OTYETHOCTH W TNPUMEHEHHUS BUIOB KOHTpOJA. Bblaarorcs 3amaHust ais
MOJTOTOBKU K MPAKTUYECKUM U CEMUHAPCKUM 3aHATHSIM.

[Tpu moaroroBke K JIaOOPAaTOPHBIM U MPAKTHUECKUM PadOTaM MO MEPEUHI0 OOBSBICHHBIX
TEM MPENoJaBaTeNI0 HE0OXOJUMO YTOUHHUTH IJIaH UX MPOBEACHUS, NpoayMaTh (HOPMYIHPOBKU U
coJiepaHue Y4YeOHBIX BOIPOCOB, BBIHOCHUMBIX Ha OOCYXJEHUE, O3HAKOMUTBHCS C MEpeYHEeM
TEMaTHYECKHX BOIIPOCOB.

B xonme pabGoThl BO BCTYNUTEIBHOM CJIOBE PACKPBITH MPAKTUYECKYIO 3HAUUMOCTH TEMBI
paboThI, ONpPEAETUTD MOPSAAOK €€ MPOBEIEHHs, BpeMs Ha 00CYXIeHHE KaXKA0Tro y4eOHOro BOIpoca.
[Tpumensst  GpoHTaNBHBIA  ONPOC  JaThb  BO3MOXKHOCTb  BBICTYHIHMTb  BCEM  CTYJCHTaM,
IPUCYTCTBYIOIIUM Ha 3aHATUU.

B 3akmounTenbHON 4acTH paboOThI celyeT MOJABECTH €€ UTOTH: AATh OLIEHKY BBICTYIJICHUN
KaXJIOr0 CTy/IeHTa M Y4YeOHOW Tpynmbl B HEJNOM. PacKpbITh MOJIOKUTENbHBIE CTOPOHBI U
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HEJIOCTaTKW MNPOBEJCHHON JabopaTopHOi padoThl. OTBETUTH HA BOIPOCH! CTYACHTOB. Bhigarh
3aaHus [T CAMOCTOSITENIbHOW PabOThI IO OJATOTOBKE K CIICAYIOLIEMY 3aHSTHUIO.

Meronuka mnpenomaBanus —gucuuIuMHBl  «CTaHmaptusanMs W yHHQUKaUs B
MHUKPORJICKTPOHHUKE M PAJAUOTEXHHUKE» U Pean3alis KOMIETEHTHOCTHOTO TOAX0/1a B U3JIOKECHUU U
BOCHPUSATHM  Marepuaja MpeAyCMaTpUBAeT  HCIOIb30BAHHE  CICAYIOIIMX  AaKTUBHBIX U
MHTEPAKTUBHBIX (OPM NPOBENEHUS TPYIIOBBIX, HHIWBUAYAIbHBIX, ayJAUTOPHBIX 3aHATUH B
COYETaHMWU C BHEAYAUTOPHOW paboTol ¢ menbio (GOpMHUPOBAHUS M Pa3BUTHS MPOPECCHOHATBHBIX
HaBBIKOB 00YYarOIUXCS:

— IOATOTOBKA K BBIIOJIHEHHIO U 3aIIMTa IPAKTUUECKUX M Ja0OPaTOPHBIX pabOT ¢ OMOIIBIO
CHELHUATM3UPOBAHHOTO MIPOTPAMMHOTO 00eCcTIieueHHMS;

— 3aIIUTa U WHIUBUIYaTbHOE OOCYXIICHHE BBIIOIHIEMBIX 3TAallOB PAaCUETHO-TPAPHUSCKUX
pabor;

— TEXHOJOTMM aHalu3a CHUTyalud Ui aKTUBHOTO OOy4YeHHs, KOTOpbIE IT03BOJISIOT
CTYACHTaM COCIUHHUTH TEOPHUIO M MPAKTUKY, IPEACTAaBUTH MIPUMEPHI IPUHUMAEMBIX PEIICHUH U UX
HOCJICAICTBUM, JIEMOHCTPHPOBATh  Pa3M4HbIE MO3MLUH, (OPMUPOBATH HABBIKM  OLICHKH
QIbTEPHATUBHBIX BAPHAHTOB B BEPOSTHOCTHBIX YCIOBHUSX.

OOyueHue 1o AMCUUILUIMHE BEAETCS C IPUMEHEHUEM TPaJUIMOHHBIX TOTOKOBO-TPYIIIOBBIX
UH(POPMALMOHHO-TEIIEKOMMYHHUKAITMOHHBIX TeXHOIOTUH. [Ipn ocymecTBieHun 00pa3oBaTeIbLHOTO
nporecca Mo JAUCHUIUIMHE UCTIONB3YIOTCS Cleayonre HHHOpManOHHO-TeIeKOMMYHHUKAIIMOHHbIE
TEXHOJIOTUH: MPE3EHTAUH ¢ IPUMEHEHHUEM TPOEKTOpa U porpammsl PowerPoint.

6.2 METOZ[H‘{CCKHC YKazaHus 1Jisd oﬁyqamnmxm 10 OCBOCHHUIO M CIIUIIJINHBI

CamocrosTenbHas paboTa sBIsSeTCS OJHUM W3 BUJOB Yy4yeOHBIX 3aHatuil. Llenb
CaMOCTOSITENIbHOM pabOThl — MPAKTUYECKOE CaMOCTOSITEIbHOE MOJyUYEHUE CTYJIEHTAaMH HaBBIKOB
paboThl B MporpaMMe MaTeMaTHYeCKOro MOJEIMPOBaHMs, pacCMaTPUBAEMBIX B MPOLIECCE U3YUECHUS
JTUCIUIUINHBI.

AynuTOopHas caMOCTOsATeNIbHAs paboTa M0 JUCUUIUIMHE BBIOJHSACTCA Ha YUEOHBIX 3aHATUAX
10J1 HEMIOCPEICTBEHHBIM PYKOBOJICTBOM IPENOABATEINs U MO €r0 33JaHUIO.

BreaynutopHas camocTtosTenbHas pa0oTa BBINOJNHAETCS CTYAGHTOM 10  33JaHHUI0
npenojaaBaress, Ho 6e3 ero HermocpPeACTBEHHOTO y4acTHsl.

3amaun caMOCTOSTENIbHON pabOThI CTYACHTA!

- pa3BUTHE HABBIKOB CAMOCTOATEIbHON yueOHO! paboThI;

- OCBOECHHUE COJIEP’KAHUS JUCIIUILINHBL,

- yrayOseHue coiep KaHusl U OCO3HaHNE OCHOBHBIX MOHATUN AUCLIUITIINHBL;

- HCIOJb30BaHME MaTepuasia, COOpPAaHHOTO M MOJYYEHHOTO B XOJ€ CaMOCTOSATENbHBIX
3aHATUN 1)1 3G (HEKTUBHON MOATOTOBKHU K AK3aMEHY.

Bupl BHEay IUTOPHON CaMOCTOSTENIbHONW PabOTHI:

- CaMOCTOSITEIbHOE U3yUYE€HUE OTJENIBbHBIX TEM JUCHHUIIINHBL;

- IOATOTOBKA K MPAKTUYECKUM 3aHATHUAM;

- IOITOTOBKA K KOHTPOJIbHBIM paboTam;

Jlns  BBINOJHEHHs JIOOOro BHJA CaMOCTOSATENBHOW paboThl HEOOXOAMMO MpOMTH
CJIETyIOIINE ITAlbI:

- OTIpeJIeJIeHUE 1IeTIH CaMOCTOATENbHOM paboThI;

- KOHKpeTHU3allus I03HaBaTeNbHOM 3a/1a4u;

- CaMOOIIeHKa TOTOBHOCTH K CAMOCTOSITEIILHON paboTe;

- BBIOOD aJIeKBaTHOT'O C0c00a JeCTBHS, BEIYIIETO K PEIICHUIO 3a/1a4H;

- IUTaHUPOBAaHUE PAOOTHI (CaAMOCTOSATEIBHOM MM C TIOMOIIBIO MpEnojaBaTess) Haj
3aJJaHuEM;

- OCYULIECTBJICHHE B TIPOLIECCE BBIIOJHEHUS CAMOCTOATENBHOM pabOThl CaMOKOHTPOJIS
(TIPOMEXYTOYHOTO ¥ KOHEYHOT0) PE3YIHTATOB pabOTHl U KOPPEKTUPOBKA BHITIOJIHEHHS paOOTHI;
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7 @oH]I OLIEHOYHBIX CPEACTB

B npomiecce o0ydeHust UCTIOMB3YIOTCS CIICAYIOIINE OIICHOYHBIE (JOPMBI CAMOCTOSTEIILHON
paboTHI CTYJICHTOB, OIICHOYHBIC CPECTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUHBIX
aTTecTaIui:

- KOHTPOJIbHBIE PaOOTHI;

- BK3aMECHHI.

O11eHOYHBIE CPEICTBA TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHbIE
3aJIaHus TI0 MIPAKTUIECKUM paboTaM WHIUBHIYATLHO JIJIS KAXKIOTO 00yJaromerocs.

B pe3ynbpTaTe 0CBOCHHS TUCIMIUIUHBI (MOYJIsI) GOPMUPYIOTCS CIIEIYIONINE KOMITCTCHIINH:

Kon HanmeHnoBaHHe KOMIIETEHIIUH BBINYCKHUKA
KOMIIETCHIIMHU
Crioco0eH BBINOJIHATH pacyeT U MPOEKTUPOBAHUE JeTalleH, Y3JI0B U
MK-1 YCTPOMCTB PaAUOTEXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHUYECKUM
i 3aJlaHuEM, B TOM YHCJIE C UCIOJIB30BAHUEM CPEICTB ABTOMATU3ALUN
IIPOCKTUPOBAHUS

7.1 MeToabl KOHTPOJISI U OLIEHUBAHMS Pe3Y/JIbTATOB 00y4YeHUsl

IlepedyeHb OLIEHOYHBIX CPEACTB MO qucuuinHe «CTangapTusanus 1 yaudukanus B
MHUKPODJIEKTPOHUKE U PaJIUOTEXHUKE)

HaumeHnoBaHue
Bun kontpons
Ne C3VIILTATOR KOHTPOJIS Kpatkas xapakrepucTuka KOHTPOJIS PE3yIbTaToB
n/n po 6y Yo pe3yabTaToB o0yueHus
Y o0OydeHus

KOHTpOJ'II)Hafl pa60Ta BBITTOJIHACTCA HHAUBUAYAJIBHO
KaxabIM cTyeHToM. KoHTponbHast paboTa COCTOUT
W3 IBYX WIM TPEX 3aaHuil o TeMe pasnena. [lpu
IIPOBEPKE MPENOAaBaTelb OLIEHUBAET IPABUIBHOCTD
MIPOU3BEIECHHBIX PACUETOB.

Kontponshas

1 Texymui pabora

[IpomexyTouHas aTTecTanus 00y4Jaronmxcs B
dhopme " Dk3ameH " MPOBOAMUTCS MO PE3yIbTaTam
BBITIOJTHEHUS BCEX BUJIOB YU€OHOU paboTHI,
MPEAYCMOTPEHHBIX YI€OHBIM TUTAHOM T10 JaHHOU
JTUCIUILINHE (MOAYJIO), IPH 3TOM YUUTHIBAIOTCS
pe3yabTaThl TEKYIIETO0 KOHTPOJISI YCIIEBAEMOCTH B
TeueHue cemectpa. OLeHKa CTENEHU JOCTHKEHUS
00yJaronuMucs MIIAaHUPYEMBIX Pe3yJIbTaTOB
00ydeHus IO TUCIUTUINHE (MOIYIIO) MPOBOTUTCS
Mperno/aBaTesieM, BEIYIINM 3aHATUS 110
JTUCIUIUTAHE (MOIYIIO) METOIOM DKCIIEPTHOM
oneHku. [1o utoram mpomMeKyTOUYHOM aTTeCTallMU 1O
JTUCIUIUINHE (MOIYJIIO) BBICTABIISIETCS OI[CHKA
COTIUIHOY, «XOPOIIIOY», KYAOBICTBOPUTEIHHOY» WU
«HEYJIOBJIETBOPUTEIHLHO.

DK3aMeH IPOBOJUTCS B MUCbMEeHHOM popme. B
ayJIMTOPUHU HAXOJIUTCS TPEIoiaBaTelb i He Oojee
15 4enoBek U3 4ynciia CTy1eHTOB. Bo Bpemst

3 IIpomexyTOUHBIN DK3aMeH
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npoBeneHus JuddepenmpoBanHoro 3auera ero
YYaCTHHKAM 3allpeliaeTcsi IMETh pH cede u
HCIIOJIb30BaTh CPEJICTBA CBSI3U (COTOBBIE TEIE(OHBI,
MUKpO(hOHBI U T1p.). CTyIeHTY BbIIaeTCs OUJIeT ¢
Tpemst Boripocamu. JnurensHocTh Dk3ameH 1 yac
(60 MunyT).

K npomexxyTouHO aTTecTaluu J0myCcKarTCs
TOJIKO CTYJICHTBI, BBITOJIHUBIIINE BCE BUJIBI
y4eOHOH paboThI, MPeAyCMOTPEHHBIE padouei
MPOrpaMMOU TUCIUTUTHHBI (BBITOJHUIN U yCIICIITHO
3aIIUTHIIA KOHTPOJIbHBIE PAOOTHI)

7.2 llkana u KPUTEPUHU OLIEHMBAHUS Pe3yabTATOB 00yYeHH s

IToxazarenem OLICHHNBAaHUA KOMH@TCHHI/Iﬁ Ha Pa3JIMYHbIX OJTallaX HuX (I)OpMI/IpOBaHI/IH
ABIACTCA JOCTHXKXCHUC O6y‘-IaIOHII/IMI/IC$I IJIAaHUPYEMBIX PE3YJILTATOB O6y‘-ICHI/I$[ 10 JUCHUIIIINHE

(Momyio).
Kpurepun oueHuBanus
Iloka3zarean

2 3 4 B
3HATh: OO6yuaroruics OO0yuarommuiics OOyuaromuiics OOyuarormuiics
[MTpuHIUIEL JIEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
KOHCTPYHUPOBAHUS TIOJTHOE OTCYTCTBHE HETIOIHOE JaCTHIHOE TIOJTHOE
OTAEJBHBIX JIeTaJICH, WJIN HEI0OCTATOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
Y3JIOB U YCTpOICTB CIIETYFOIINX 3HAHWH! CJIETYIOIINX 3HAHWH: CJICITYIOIINX 3HAHMH: CJICTYIOIINX 3HAHMH:
PaAMOTEXHUYECKUX [pununs [punHummne IpuHuns IpuHIMIB
cucTeM KOHCTPYHPOBaHUS KOHCTPYHPOBaHUS KOHCTPYHPOBaHUS KOHCTPYHPOBaHUS

Kak pazpabarsiBaTh
MPOEKTHO-

OTHEbHBIX JIeTaNeH,
Y3JI0B U YCTPOMCTB

OTIEJbHBIX JI€TalIeH,
Y3JI0B U YCTPOUCTB

OTIENbHBIX JIeTaleH,
Y3JI0B U YCTPOMCTB

OTIENbHBIX JI€TaNeH,
Y3JI0B U yCTPOUCTB

KOHCTPYKTOPCKYIO PaANOTEXHUYECKHUX PaINOTeXHUYIECKUX PaANOTEXHUYECKUX PaAMOTEXHUIECKUX
JIOKYMEHTAIHIO B CHCTEM CHCTEM CHCTEM cucTeM
COOTBETCTBUHU C Kak paspabateiBaTh Kak pa3pabateiBaTh Kak pa3pabarsiBaTh Kak pa3pabateiBaTh
HOPMaTHBHBIMH MIPOEKTHO- MIPOEKTHO- HPOEKTHO- MPOEKTHO-
TpeOOBaHUSIMHU KOHCTPYKTOPCKYIO KOHCTPYKTOPCKYIO KOHCTPYKTOPCKYIO KOHCTPYKTOPCKYIO
JOKYMEHTAIHIO B JIOKyMEHTAIHIO B JOKyMEHTAIHIO B JOKYyMEHTAIHIO B
COOTBETCTBHH C COOTBETCTBHH C COOTBETCTBHH C COOTBETCTBHH C
HOPMAaTHBHBIMHU HOPMAaTHBHBIMH HOPMAaTHBHBIMHU HOPMAaTHBHBIMHU
TpeOOBaHUIMH TpeOOBaHUSIMHU TpeOOBaHUSIMHU TpeOOoBaHUSIMHA
Honyckatorcs Homyckatorcst CB00OO0IHO
3HAYNUTEIIbHBIC HE3HAYUTEIIHbHBIE orepupyeT
OIMOKH, TPOSBISIETCA | OMIMOKH, HETOYHOCTH, | MPHOOPETEHHBIMU
HEI0OCTaTOYHOCTH 3aTpyaHEHUS MIPH 3HAHHUSAMH.
3HAHUH, 10 Py AHATTUTHYECKUX
roKasareliei, oneparusx.
oOyuatroruiicst
UCTIBITHIBACT
3HAYUTEIILHbIC
3aTpyIHEHHs IpU
ONepUpPOBaHUU
3HAHMUSAMH NPU UX
HNEPEHOCEe Ha HOBbBIE
CHUTYalHH.
yMeTh: OOyyJarormmiics He OO0yyJarommuiics OO6y4aromuiics OO6y4aromuics
BBIOMPATH CUCTEMBI yYMEET W B JEMOHCTPUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET
AaBTOMATH3MPOBAHHOT | HEJOCTATOYHON HETIOIHOE JaCTHIHOE TIOJTHOE
0 MPOEKTHPOBAHMS, CTETICHU YMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
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PaCCUHTHIBATH Y376l U | BBIOMPATh CHCTEMBI CIIEAYIONINX YMCHUI: | CICAYIOIINX YMCHHIA: | CICAYIOLINX
yCTpOiCTBa ABTOMATH3UPOBAHHOTO | BBIOHPATH CHCTEMBI BBIOUPATh CHCTEMBI YMCHHIA:
PaIMOTEXHUYESCKUX MPOEKTUPOBAHHS, ABTOMATHU3MPOBAHHOT | aBTOMATU3UPOBAHHOIO | BBIOUPATH CHCTEMBI
CHCTEM B PacCUMTHIBATH y3Ibl U | O IPOSKTUPOBAHUS, MPOEKTHPOBaHHS, aBTOMATHU3MPOBAHHO
COOTBETCTBHH C ycTpolcTBa PacCUHUTHIBATH Y36 U | PACCUUTHIBATE y3JIBl H | T'O IPOEKTHPOBAHMS,
TEeXHUYECKUM PaIHOTEXHUYECKHX yCTpoicTBa ycTpoiicTBa PACCUHTHIBATD Y3JIbI
3a1aHHeM CHCTEM B PaIMOTEXHUYECKUX PAaTHOTEXHUYECKUX U yCTpOHCTBa
COOTBETCTBHH C CHCTEM B CHCTEM B PaIMOTEXHUYECKUX
TEXHUYSCKUM COOTBETCTBHH C COOTBETCTBHH C CHCTEM B
3aIaHueM TEXHUYECKUM TEXHUYECKUM COOTBETCTBHH C
3alaHAeM 3aaHHEM TEXHUYECKUM
Jomyckarorcst y3II0B. 3aaHHeM
3HAYUTENbHbIC YMEHHS OCBOCHBI, HO | Y3JIOB.
OUIMOKH, TPOSIBISICTCS | JOMYCKAKOTCSI CBoOosiHO
HEAO0CTAaTOYHOCTh HC3HAUYUTCJIbHBIC OICPUPYyET
YMEHUH, 1O Py OLINOKH, HETOYHOCTH, | TMPHOOPETCHHBIMU
HOKa3aTeneit, 3aTPyIHCHUS IPH YMCHUSIMH,
00yYaroIHHCs AQHATUTUYCCKHX NPUMEHSCT UX B
UCIIBITBIBACT olepanusx, IEPeHoCce | CHTYaIHsX
3HAYUTEIbHbIC YMEHUI Ha HOBEIE, MOBBIILICHHOM
3aTpyJHEHHUsS TIPU HECTaHIAPTHbIC CIIO)KHOCTH.
OIIEpUPOBAHUU CHUTYyaLlMH.
YMEHUSMM [IPU UX
nepeHoce Ha HOBBIC
CUTYaLIUHU.
BJIA/ICTh: OO0yyaromuiics He OOyuatommuiics B OOyuatomuiics OOyuatomuiics B
OpOrPaMMHBIMH BJIAJICCT WU B HEZI0CTaTOYHO YAaCTHYHO BJIaJICCT: HIOJIHOM 00beMe
CpelnCTBaMH € HEJIO0CTATOYHOM CTCIICHH BIIaJCeT: NPOrpaMMHBIMH BIIAJICET:
UCIIONTBE30BaHHEM CTEIICHH BlIaJICeT HPOrPaMMHBIMH CpEeICTBaMH C MPOrpaMMHBIMH
COBPEMEHHBIX HPOrPaMMHBIMH CpelCcTBaMH € HCIIOJIBE30BaHHEM CpelnCcTBaMH €
NPHUKIIATHBIX CpelCTBaMH ¢ UCIIOTE30BaHHEM COBPEMEHHBIX HCIIOJIBb30BaHHEM
HPOrpaMM MO pacyeTy | HCIOJIb30BAHUEM COBPEMEHHBIX NPUKIIaTHBIX COBPEMEHHBIX
PaIMOTEXHUYECKUX COBPEMEHHBIX NPHUKIIATHBIX NPOrpaMM IO pacyeTy | NPHKIaTHBIX
CHCTEM TIPUKJIaJHBIX [IPOTrpaMM I10 PaCUeTy | PagUOTEXHUYECKUX IIPOrpamMM I10
MPOTPaMM M0 pacueTy | pamdOTEXHUIECKHX CHCTEM pacuety
PAIUOTEXHUICCKUX CHUCTEM Haspiknu OCBOCHBI, HO PAAUOTEXHUYCCKUX
CHCTEM OO6yuaromuiics JIOITy CKaIOTCSI cucTeM
WCTIBITHIBAET HEe3HAYUTEIbHbIC CBo0oHO
3HAYUTEIbHbIC OLIMOKH, HETOYHOCTH, | TPHMEHSET

3aTpyIHEHHS IpU
MPUMEHEHNHU HaBBIKOB
B HOBBIX CUTYaIIHsX.

3aTpyJHEHUS NIPH
aHAITUTHYECKUX
olepanusx, NepeHoce
yYMEHUI Ha HOBEIE,
HEeCTaHJIapTHbIE
CUTYyallHH.

MOy YCHHBIC HABBIKA
B CHUTYaIlHsIX
TOBBIIICHHOK
CIIOXKHOCTH.

[Ixana oueHUBaHUS MPOMEKYTOUHOM aTTecTaluu: JK3aMeH

[Ixanma onteHnBanus

Onucadue

OT1auuHo

BrinonHeHs! Bce BUIBI yUeOHOU pabOThHI, MPEeAyCMOTPEHHBIE YUeOHBIM
mw1aHoM. CTyZA€HT JEMOHCTPUPYET COOTBETCTBUE 3HAHUMW, YMEHHI,
HAaBBIKOB MPUBEIEHHBIM B TaOIHUIAX MMOKA3aTENsAM, ONIEPUPYET
MPUOOPETEHHBIMHU 3HAHUSIMH, YMEHUSIMH, HABBIKAMU, TTPUMEHSET UX B
CUTYyalHsIX MOBBIIIEHHOMN CIOKHOCTH, HE UCIIBITHIBACT 3aTPYIHEHUI IIPU
AHATMTUYECKUX OIEpalusiX, IEPEHOCE 3HAHUIM U YMEHUI Ha HOBBIE,
HECTaHJAAPTHBIE CUTYALUH.




15

BrinonHens! Bce BUbI yueOHOU pabOThI, MPEAyCMOTPEHHBIE YUeOHBIM
maHoM. CTyIEHT JIEMOHCTPUPYET YACTUUHOE COOTBETCTBUE 3HAHUM,
YMEHH, HaBbIKOB MPUBEJCHHBIM B TaOIUIAX [TOKA3aTENSIM, OIIEpUPYET
MPUOOPETEHHBIMH 3HAHUSMH, YMCHHUSIMH, HABBIKAMU, IIPUMEHSIET UX B
CUTYalUsX MOBBIIIEHHON c0KHOCTU. [Ip1 3TOM MOTYT OBITH TOMYIIIEHbI
HE3HAYUTEIIbHBIC OMIMOKH, HETOYHOCTH, 3aTPYAHCHUS TIPH
aAHAJIUTUYECKUX ONepalusix, IepeHoce 3HaHUIl 1 YMEHH Ha HOBBIE,
HECTaHJIaPTHBIC CUTYAIUH.

Xopoio

BrinonHens! Bce BUbI yueOHOU pabOThI, MPEAyCMOTPEHHBIE YUeOHBIM
m1aHoM. CTyZIeHT IEMOHCTPUPYET HEMOIHOE COOTBETCTBUE 3HAHMUI,
YMEHHM, HaBBIKOB MPUBEICHHBIM B TAOIUIAX TOKA3aTENSIM, TOIMYCKAIOTCS
Y I0BIETBOPUTENILHO | 3HAUUTENbHBIC OMIMOKH, TPOSBISIETCS OTCYTCTBUE 3HAHUHN, YMEHHUH,
HaBBIKOB M0 POy MOKa3aTeNel, CTyAEHT UCIIBITHIBAET 3HAUUTEIIbHbIE
3aTpyAHEHUS TIPU ONIEPUPOBAHUU 3HAHUSIMU M YMEHUSIMH TIPU UX
[IEPEHOCE Ha HOBbIE CUTYAIINH.

He Beinonnexn oauH niu 6osee BUAOB yueOHOU padoTHI,
IIPEYCMOTPEHHBIX Y4eOHBIM IIaHOM. CTYJIeHT AEMOHCTPUPYET MOJIHOE
OTCYTCTBHUE WMJIM HEJOCTATOUHOE COOTBETCTBUE 3HAHWHN, YMEHHI, HABBIKOB
HeynoBneTBOpUTENbHO | MIPUBEICHHBIM B TaOJIHMIIAX TTOKA3ATEISIM, IOITYCKAIOTCS 3HAYUTEIIbHbIC
OLIMOKH, TIPOSIBIIIETCS] OTCYTCTBHE 3HAHHIA, YMEHHI, HABBIKOB 110 PSTY
MIOKAa3aTelei, CTyIeHT He MOXET ONepHUPOBATh 3HAHUSIMU M YMEHHUSIMHU
[IPH UX NIEPEHOCE HAa HOBBIE CUTYAIIMH.

IIIxana oneHUBAHUS TEKYIIEro KOHTPOJIsI

HaumenoBanue
KOHTPOIIA [Ikana olieHUBaHUS Onucanue
pe3yIbTaTOB

o0y4eHus
OtnuuHo - PaboTa BBICOKOTO KayecTBa, 3amuTa TeMbl BKIIOYAeT pelieHne
YPOBEHb BBIMOJTHEHUS OTBEUAET BCEM 3aJa4 B ayIUTOPUU B TEUCHHE
TpeOOBaHUSIM, TEOPETUUECKOE OJTHOM TIaphl U MPOXOIUT MOCTIE
coJiepKaHue Kypca OCBOEHO MOJIHOCTBIO, | U3YUYEHUsI COOTBETCTBYIOIIETO
6e3 po0esoB, HEOOXOIUMBIE pasnena. bunaeTs cocTosT U3
MPAKTUYECKHE HABBIKU PAOOTHI C 3aj1a4, MTO3BOJISIFOIINX OLIEHUTh
OCBOEHHBIM MaTepuaaoM chopMHUpOBaHbI, | CHOPMUPOBAHHOCTH
BC€ MPEAYCMOTPEHHBIE MPOrPaMMOi KoMmmeTeHImii. Ha oTBeThI

oOydeHus1 yueOHbIE 3aJaHus BBITIOJIHEHBI, | OTBOAMTCS 1,5 daca
KonTponpHast | mub0 HEKOTOPBIC U3 BHITIOTHEHHBIX
paboTa 1o TemMe | 3a7jaHHi coiepKaT He3HAYUTENbHbIE
pasnena OIIMOKHU
Xopo1o - YpoBeHb BHITOIHEHUS pabOThHI
OTBEYaeT OOJIBITUHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETUIECKOE COJIEPIKAHIE
Kypca OCBOCHO YaCTUYHO, HO TIPOOEITbI He
HOCSIT CYIIIECTBEHHOT'O XapaKTepa,
HEO0OXOIUMBIC TPAKTUIECCKIE HABBIKU
paboThl C OCBOEHHBIM MaTEPHAIOM B
OCHOBHOM Cc(hOPMHUPOBAHBI, HEKOTOPHIC
BU/IbI 3a/IaHUH BBINOJHEHBI C OIIHOKaMHU.
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VY nosnerBoputesbHO - TeopeTnueckoe
COJIep’KaHUE Kypca OCBOEHO YaCTHYHO,
HE0OXO0IMMBbIE MTPAKTUUECKHE HaBBIKU
paboThI HE CHOPMUPOBAHBI, OOIBITHHCTBO
MIPeyCMOTPEHHBIX MPOTrPAMMOH 3aJaHHi
HE BBITIOJIHEHO; MIPH JOMOJTHUTEIHHON
CaMOCTOSITENIbHOM paboTe Hall
MaTepUajIoM Kypca BO3MOXKHO
MOBBILIECHNE Ka4eCTBA BHIMOIHEHHUS
yueOHBIX 33JaHUH.
HeynosnersopurenbHo - TeopeTnueckoe
CoJIep’KaHue Kypca HE OCBOEHO,
HE0OXOIUMBIE MTPAKTUYECKHE HABBIKU
paboThI He CPOPMHUPOBAHBI,
MIpelyCMOTPEHHBIE TPOTPaMMOii 3a/1aHus
HE BBIITOJTHCHBI

HIkaJjia oueHMBaHU TEKYLIEr0 KOHTPOJISA

HaumenoBanue IIIxana omeHUBAHUSA Onucanue
KOHTPOJISA
pe3yJbTaToB

o0yueHust
Otinuno - PaGoTa BEICOKOTO KauecTna, 3anmTa TeMbl BKIFOYACT PEHICHHUE
ypOBeHI) BBIIIOJIHCHUS OTBECYACT BCEM 3a1a4 B aYI[I/ITOpI/II/I B TCUCHHUC
TpeOOBaHUIM, TCOPETHUECKOE COJICPIKAHUE OJIHOM Maphbl ¥ MMPOXOIUT MOCIIE
Kypca OCBOCHO TOJIHOCThIO, 63 MPo0Oerios, H3yYEHHs COOTBETCTBYIOIIETO
HEOOXOIUMBIC MTPAKTUYECKUE HABBIKKH PA0OTHI | paszena. buieTsl coCcTosT U3 3a/1a4,
C OCBOCHHBIM MaTepHajioM C(HOPMUPOBAHBI, ITO3BOJISIFONINX OIEHUTD
BCE MPEyCMOTPEHHbBIE MPOrPaMMOit c(hOPMHUPOBAHHOCTH KOMITETCHIIUH.
o0yueHus yueOHbIEe 3aJaHHs BBITTOTHEHBI, Ha otBeTr! oTBOIMTCS 1,5 "aca
JTU00 HEKOTOPBIC U3 BHITIOJIHEHHBIX 3aJaHUN
COJICPIKAT HE3HAUUTEIIbHBIC OITUOKU
Xopo1io - YpoBeHb BBIMTOTHEHUS pabOThI
0TBeYaeT OOJBIUHCTBY OCHOBHBIX
TpeOOBaHUI, TECOPETUYCCKOE COJICPIKAHUE

K Kypca OCBOGHO YaCTUYHO, HO POOEITBI HE

OHTPOJIbHAS

HOCSIT CYIIIECTBEHHOTO XapaKTepa,
paboTa 1o Teme HEOOXOIUMBIE MTPAKTUIECKUE HABBIKK PAOOTHI
pazaena

C OCBOEHHBIM MaTe€pPHaJIOM B OCHOBHOM
c(hopMHUPOBaHbI, HEKOTOPHIC BUIBI 3aJaHUI
BBIIIOJIHEHBI C OITNOKaMH.

VY noBnerBoputenbHO - TeopeTnueckoe
COJZIep’KaHue Kypca OCBOEHO YaCTHYHO,

HEe CPOPMHUPOBAHBI, OOJIBLIITMHCTBO
MIPEAYCMOTPEHHBIX MPOrpaMMOil 3aaHuil He
BBITMIOJIHEHO; IPU JOTIOJTHUTEIbHON
CaMOCTOSITENTFHON paboTe HaJl MaTepUaAIOM
Kypca BO3MOKHO MOBBIIIIEHHE KaYecTBa
BEITIOJTHCHUS yUEOHBIX 3aJJaHH.
HeynosnerBopurensHo - Teoperuueckoe
coJieprkaHue Kypca He OCBOEHO,

H€O6XOZ[I/IMLIG MPAKTUYICCKUC HABBIKH pa6OTBI
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HEOOXOAMMBIC TTPAKTHICCKUE HABBIKH PaOOTHI
He c(hOpPMHUPOBAHBI, TIPETyCMOTPEHHBIE
MPOrpaMMOii 33JJaHVsI HE BBITTOJIHEHBI

7.3 O1ieHOYHBbIE CpeCcTBA

7.3.1 Tekymuii KOHTPOJIb

Tunoeoe 3adanue o0aa kKoumpoavnou pavomer Nel no meme: Hopmamuenasn
O00Kymenmauyus 011 npoekmuposanus PIA

1. Kakum 'OCT perymnupyercss YI'O Ha pe3ucTOpbl, MUKPOCXEMBI?

2. M3obOpa3ute HIEKTPUYECKYIO0 MPHHLUUIHAIBHYIO CXeMy MYJIbTHBHOpaTOopa COTJIACHO
I'OCT.

3. Pa3zBenuTe nevaTHyro miaTy 1o cxeme 1.2

Tunoeoe 3adanue 011 KOHmMpoavHOU padomel Ne2 no meme: Bwibop kopnyca u
KOHCMPYKMUGHO20 UCHOTHEHUA ITIEKIMPOHHO20 YCMPOIICMEa

1. IlpuBenute mnpuMepbl KOHCTPYKTHBHOI'O MCIOJHEHHsS JaTYUKOB U KOHTPOJUIEPOB
MIPOMBIIUICHHOM 3JIEKTPOHUKH.

2. Kakue pazpeMbl UCHONB3YIOTCS Ui MOAKIIOYEHHUS BHEIIHUX IENeil i KOHTPOJUIEPOB
MPOMBIIIUICHHOTO Ha3HAYCHUS?

3. Kopmyca u konctpykuus obopynoanus [1JIK, THIOBEIE pelieHns U CTaHIaPTHI.

4. IlponemoHCcTpUpyiiTe HaBBIK co3nanus kopnyca POA B CAIIP.

Tunosoe 3a0anue 0aa Konmpoawvhou pavomot No3 no meme: Ilocmanoseka 3adau o
AGMOMAMUIUPOBAHHOZ0 NPOEKMUPOBAHUA MOOETUPOCAHUA

1. Yro Takoe aquarpamma ["'anTa?

2. Kak npaBuibHO oopmitsercs ceblika Ha Tabmuiy cornacao I'OCT 7.32.-2017.

3. IlpoaemoncTpupyiite opopmienue aucra HT ordyera cormacuo 'OC.7.32-2017.

Tunosoe 3adanue o0na Koumpoavhoi paoomer Ned no meme: Ilpoekmuposanue
INNEMEHMO6 YNPAGIEHUA U CPeOCme O0moodparcenus ungopmayuu O0na INEKMPOHHBIX
ycmpouicmea.

1. Kakumu npaBuiamMu JI0JKEH PYKOBOICTBOBATHCS KOHCTPYKTOP MPH pa3paboTKe Kopiyca
HOBOTO TIprbopa?

2. B yem oTiMume BUPTyalbHOTO U pusmdeckoro nHTepdeiica.

3. U3o0pazure srcku3 nuieBoit manenn/web-unrepdeiica npudopa.

7.3.2 IIpoMeskyTOYHAA aTTeCTAIUS

Bonpocul k 3x3ameny

1.IToxroToBKa Cpeibl MPOSKTUPOBAHMS IJIsl BBIIOJTHEHUSI MPOEKTA JIEKTPOHHOro yeTpoiictea. | I1K-1
2. Kputepuu BeIOOpa cpeibl pa3paboTku U 6a30BOro Habopa KOHCTPYKTOPCKUX IMapaMeTpoB K-1
IPOEKTA.

3. Kax cBs13aHbI KOHCTPYKTHBHBIE TpeOOBaHMS Pa3pabOTKH C BBIOOPOM CPEJICTB MK-1
MTPOCKTUPOBAHHSI?

4. Kax BBIOMpAIOTCSI MaTEPHUAIIBI JUIS SJIEMEHTOB KOHCTPYKIIMU YCTPOHCTBA? I1K-1
5. Kakwue cpenctBa o0ecieunBaloT BO3MOKHOCTH TPYTIIOBOI paOOTHI HAJ[ IPOSKTOM? I1K-1
6. B Kakux ycnoBusix MokeT pabortaTh anmaparypa [P65? K-1
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7. Kakue cpencta npoBepKHd UMEIOT coBpeMeHHbIe cxemorexunueckue CATIP? IMK-1
8. Onumute ycrporcTBo 6nbanoreynon noacucrembl CATIP. IMK-1
9. Buapl nonosiaHeHus 6MOIMOTEK MPOEKTA. IMK-1
10. ITapameTpbl 1 aTpuOyThl OMOJINOTEUHBIX KOMIIOHEHTOB. IMK-1
11. Haznauenue moseil Tabaui KOMIIOHOBKH. MK-1
12. CunxpoHu3zanus OMOIMOTEK HAa KOMITbIOTepaxX MPH IPYNIOBOi padoTe. IMK-1
13. Kakne TpeboBaHus K OMOIMOTEYHBIM KOMITOHEHTaM 00€CIIEYHBAOT BOSMOKHOCTh K-1
MMUTALMOHHOTO MOJICTTUPOBAHUS?

14. B3aumMoaelicTBHE IPOrpamMm MpH BBIIIOJIHEHUH pa3pabOTKU 3JIEKTPOHHOTO YCTPOMCTBA. IMK-1
15.0co0eHHOCTH KOHCTPYKTUBHOTO UCTIOTHEHHUS y3JI0B YCTPOUCTB CHEIMATBLHOTO MK-1
Ha3HAYCHMSL.

16. OcOOCHHOCTH MOHTQ)KHBIX Y3JIOB IIPH COSTMHEHUN OJIOUYHBIX YCTPOUCTB.. IMK-1
17. Knmaccudukanus TeXHOJIOTHISCKUX TPEOOBAHHMH K ITEYaTHBIM TJIATaM. IK-1
18. HD TeXHOJIOTHH U UX OCOOEHHOCTH. ITK-1
19. Ilepeunciute n3BecTHble Bam TeXHONIOrMUEeCKHE MPOLECCH IEYaTHBIX IJIaT U MK-1
TEXHUYECKYIO TOKYMEHTALIMIO IPOEKTA ISl X IPOBEIACHHUS.

20. AaropuTmsl pa3MelleHus KOMIIOHEHTOB Ha neuatHol iare B cpege CAIIP. ITK-1
21. CpencTBa aBTOMaTH3alMKA PA3MEIICHNUS KOMIIOHEHTOB. IK-1
22. ABTOTPacCUPOBITMKHA U WX BO3MOKHOCTH. IK-1
23. Yto obecrnieunBaeT Ka4ecTBO padOT MPHU aBTOTPACCHUPOBKE NMEYATHBIX TJIAT? ITK-1
24. JlaiiTe onpeieIeHre CKBO3HOTO MMPOSKTUPOBAHUS I1K-1
25. llepeuncaute 3Tanbl padOT ¢ UCIIOJIB30BAHHEM CHCTEM CKBO3HOT'O IIPOSKTHPOBAHUSI. MK-1
26. Uto Takoe mporpaMMHBIA MEHEKEP NPOEKTA U KaKue (VYHKIIMU OH BBIIOIHSET? M[IK-1
27. BzauMopeiicTBHE TPOrpaMMHBIX MOJTYJICH NMPU CKBO3HOM MPOEKTUPOBAHUH. IK-1
28. IlpuBeauTe npuUMepsl MPOrpaMM CKBO3HOTO MPOEKTUPOBAHUS U JJaiiTe UM KpaTKoe K-1
OIHCaHME.

29. Kak obecnieunBaeTcs IOMEX0YCTOHYUBOCTb CTALIMOHAPHON U IEPEHOCHOM JIEKTPOHHOM MK-1
annaparypsl?

30. Onumure CTPyKTypy U BOZMOKHOCTH M3BECTHBIX BaM 31eMeHTOB yIpaBiieHus, k-1
PUMEHSEMbIX B KOHCTPYKIMSIX IEKTPOHHbBIX YCTPOUCTB.

31. OnummTe CTPYKTYpy U BO3MOKHOCTH M3BECTHBIX Bam cpencTB oTroOpakeHus K-1

UH(OPMAIINH, TPUMEHIEMbIX B KOHCTPYKIIMSX YIEKTPOHHBIX YCTPOHCTB.




