OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE
OBPA3OBATEJIBHOE YUYPEXJIEHUWE BBICHIEI'O OBPA30BAHUA
«KABAPJIUHO — BAJIKAPCKHAM T'OCYJIAPCTBEHHbBIA YHUBEPCUTET
NM.X.M.BEPBEKOBA)»

Komaenx ]/IH(l)OpMaIII/IOHHI)IX TEXHOJIOTHIiI 1 I3KOHOMHUKH

COI''TACOBAHO

['enepanbHBIH IUPEKTOP
KaGapmmuo-BanKapckoro HayYHOro 1eHTpa
Poccuiickoil AAKaneMun Hayk

y

o5
l’ 2023 1. - 1

PABOYAS TIPOI'PAMMA
MNPOPECCHUOHAJIBHOI'O MOAYJIA

I[IM.01 MPOEKTUPOBAHUE HIU®POBbIX CUCTEM
IIporpamMma noaAroToBKHM CIEHAJMCTOB CPeJHEro 3BeHa
09.02.01 KomnbroTepHble CHCTEMbI M KOMILJIEKCHI
Cpennee npodeccnoHaibHoe 00pa3oBaHue

Kpanudukanus BbINyCKHUKA
CHEIHAINCT M0 KOMIbITEPHBIM CHCTEMAaM

Ounas ¢popma 00y4eHnust

Hanbuuk, 2023 r



PaGouass mnporpamma mnpodeccuonanbHoro wmoayis «IlpoekTupoBanme uMPPOBHIX
cucreM» paszpaboraHa Ha ocHoBaHMU @enepasbHOTO TOCYAAPCTBEHHOIO 00pa30BaTEIbLHOIO
CTaHmapra cpeaHero mnpodeccruoHanbHOro obpaszoBanuss 1o  cremuanbHocTrn  09.02.01
KoMmnbroTepHble CUCTEMBI M KOMILUIEKCHI, yTBEepKAeHHOro IIprkasom Munnpocsemenus Poccun or
25 mas 2022 r. N 362, yueOHOro mjiaHa IO TPOrpamMMe IMOATOTOBKH CIEIHAIMCTOB CPEIHErO
3BEHA..

Pa3paborunku: Kanykoer C.X., mpenoiaBareb
Mamuesa b.X., npenogasarens

Penensenr: Haroer 3.B., renepanpubiii mupektop Kabapnuno-bamkapckoro
Hay4yHOro 1eHTpa Poccuiickoit AkageMun HayK

Pabouast mporpamma yueOHOM TUCIUTIMHBI paCCMOTPEHA U 0JI00peHa Ha 3acelaHuH
K KommbrotepHbIX cucTeM, HHPOPMAIIMOHHON 0€30MacHOCTH U pa3paboTKu
JJIEKTPOHHBIX YCTPOICTB

ITpotokon Ne 10 ot « 01 » _ mronst 2023 r.

[Ipencenarens [IK /j/ Tnymos 3.A.

&



COJIEP’KAHUE

1. OBLIAS XAPAKTEPUCTUKA PABOYEIM ITPOI' PAMMEBI
[NPO®PECCHUOHAJIBHOI'O MOAYJIA

2. CTPYKTYPA U COAEPXXAHUE ITPOPECCHUOHAJIBHOI'O MOAVYJIA

3. YCJIOBUA PEAJIM3ALIMU ITPOI'PAMMBI

[NPO®PECCHUOHAJIBHOI'O MO VYJIA

4 . KOHTPOJIb 1 OUEHKA PE3VYJIbTATOB OCBOEHUA [TPO®ECCUOHAJIBHOI'O
MOJIVJIS (BUJIA TIPOGECCUOHAJIBHOM JEATEJIBHOCTN)

20

22



1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
MNPOPECCHUOHAJIBHOI'O MOAY JIA
IIM.01 ITpoexTHpoBaHue HU(PPOBHIX CHCTEM

1.1. Henn u 3aga4un MoayJisi — TPe0OOBAHMSA K pe3yJIbTaTaM OCBOCHHMS MOIYJIsI
B pesynbpTaTe u3ydeHus: npodeccuoHaIbHOTO MOMYJIA 00y4YaroUIMXcs J0JKEH OCBOUTH OCHOBHOM
Bun aearenbHocTu «lIpoekTnpoBanne nugpoBBIX CHCTEM» U COOTBETCTBYIOLIME €My OOIIHe

KOMIICTCHIIUHU U HpO(beCCI/IOHaJII)HI)Ie KOMIICTCHIIMH

1.1.1. [lepedenn oOITUX KOMIIETCHITHI:

Kon HaunmeHnoBaHnue 001IUX KOMIIETEHIIHIA

OK 01 | BeiOupatsb criocoObl penieHus 3aj1au npodeccuoHalbHOM 1eTeNbHOCTH
MPUMEHHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM

OK 02 | lcnonbs3oBaTh COBpEMEHHBIE CPEJICTBA IOMCKA, aHAJIM3a U UHTEPIPETAIN
nH(popManuy, 1 THPOPMAIIMOHHBIE TEXHOJIOTHH JUIs BHIIIOJHEHUS 3a7a4
npoeccuoHaNbHOM 1€ TENbHOCTH.

OK 03 | [InanupoBath U peaqn3oBbIBaTh COOCTBEHHOE IPOPECCUOHAIBHOE U JIMYHOCTHOE
pa3BUTHE, TPEIPUHUMATENBCKYIO JIEATEIBHOCT B IpohecCHOHaIbHOU cdepe,
MCIIOJIb30BaTh 3HAHUS M0 (PMHAHCOBOM IPAMOTHOCTHU B PA3JIMYHBIX KU3HEHHBIX
CUTYaLUsX.

OK 04 | DddexTuBHO B3aUMOIEHCTBOBATh U pabOTAaTh B KOJJIEKTUBE U KOMaHJIE.

OK 05 | OcymecTBIIATh YCTHYIO U IHCBMEHHYIO KOMMYHHUKAIIMIO HA TOCYAAPCTBEHHOM
s3pike Poccuiickoit Denepanun ¢ y4eToM 0COOCHHOCTEN COIUATBHOTO 1
KyJIbTYPHOT'O KOHTEKCTA.

OK 06 | [TposBIATH rpa’kIaHCKO-TATPUOTUYECKYIO TTO3UIIUIO, IEMOHCTPUPOBATH
OCO3HAaHHOE MOBEJCHUE Ha OCHOBE TPAJUIIMOHHBIX 00IIIeUeI0BEUECKUX [IEHHOCTEH,
B TOM YHCJIE€ C yYETOM FrapMOHHU3AIUU MEXXHALMOHATBHBIX U MEXPEIUTHO3HBIX
OTHONICHHH, IPUMEHSTh CTaHAAaPThl aHTUKOPPYNIIMOHHOTO MOBEACHHUS.

OK 07 | CoxeiicTBOBaTh COXpaHCHHUIO OKPYIKAIOIIEH CPeIbl, PecypcocOepekeHUIO,
MIPUMEHSTH 3HAHUs 00 U3MEHEHUH KJIMMaTa, PUHITUIIBI OepeKINBOrO
[IPOU3BOJICTBA, Y(PPEeKTUBHO IEHCTBOBAThH B UpE3BbIUAHHBIX CUTYAIUSX.

OK 08 | Mcnosp30BaTh cpencTBa GU3HUECCKON KYJIBTYPHI JUIsl COXPAHCHUS U YKPETUICHHUS
3JI0pOBbS B Ipoliecce NpodecCHOHATbHON ASITEIbHOCTH U MOIePKAHUS
HE00X0MMOTr0 YPOBHS (PU3NUYECKON MOJITOTOBICHHOCTH.

OK 09 [Tonb3oBatbes mpodeccnoHanbHOM JOKyMEHTalMelH Ha TOCYJapCTBEHHOM H
WHOCTPAHHOM SI3BIKaX.

1.1.2. [Tepeyenn nmpodecCHOHATBHBIX KOMIICTCHITUH:
Kon HanMeHOBaHHe BUIOB AeATEJIbHOCTH U NNPO(ECCHOHATbHBIX KOMIIETEHIHI
BJA1 [TpoexTrpoBaHue HUPPOBBIX CUCTEM
K L.1. AHanu3upoBath TpeOOBaHUS TEXHUYECKOTO 33/1aHUsI Ha IPOEKTUPOBAHUE
U(POBBIX CHCTEM.
K 1.2. PaspaanHBaTb CXEMBI 3JIEKTPOHHBIX YCTPONWCTB HA OCHOBE MHTETPAIIBHBIX CXEM
pa3HOH CTENEHU UHTErPallMK B COOTBETCTBUHU C TEXHUYECKHUM 3a/IaHUEM.
IIK 1.3. | OdhopMiIsTh TEXHUYECKYIO IOKYMEHTAILIMIO Ha MPOEKTHUPYEMbIe YCTPOUCTBA.
MK 1.4. BBINOAHATE TPOTOTUIIHPOBAaHUE HU(DPOBBIX CUCTEM, B TOM YHCJIE — C IPUMEHEHUEM

BUPTYaJIbHBIX CPEJICTB.

1.1.3. B pe3ynbTate 0CBOCHUS MPO(PECCHOHATBHOTO MOTYJIsl O0YUarOUIUIiCs TOTDKEH:
UMeTh MPAKTUYECKHIl ONbIT:
— BpIsgBIeHNs TepBOHAYAIBHBIX TPEOOBAHHH 3aKa3UMKa;




— MH(QOPMHUPOBAHUS 3aKA3YHKA O BOSMOKHOCTSIX TUTIOBBIX YCTPOICTB;

— oIpezeseHuss BO3MOKHOCTH COOTBETCTBUSI TUIIOBOI'O YCTPOICTBA IEPBOHAYAIBHBIM
TpeOOBaHUSAM 3aKA3UHKa,

— pa3paboTku cxeM HU(POBBIX YCTPOWCTB HA OCHOBE TUIIOBBIX PELICHHUI B COOTBETCTBUH C
TpeOOBAHUSAMHU TEXHUYECKOTO 33 JaHHUS;

~ MOJEIMPOBaHUS UPPOBHIX YCTPOUCTB B CHIEUAIN3UPOBAHHBIX IPOrpaMMax;

~ CO3JaHUS NPUHIUIHAIBHBIX CXEM B CHELUAIIN3UPOBAHHBIX IPOTrPAMMAX;

— CO3/aHHS PUCYHKOB [I€YATHBIX IJIAT B CIIELUAIU3UPOBAHHBIX IpOrpaMMax;

— TIPOBENEHUS MCIIBITAHUH pa3padaThIBA€MbIX CXeM HU(POBBIX YCTPOHUCTB B COOTBETCTBUH C
MPOrpaMMOM U METOJIMKOMN UCITBITAHHUI;

— MOHTa)Ka I€YaTHBIX IJIaT MAKETOB YCTPONCTB;

— BBINIOJHEHUS pabOYMX YepTekKei Ha pa3pabaThiBaeMbI€ YCTPOMCTBA;

— BHECEHUS UCIPABJIECHUH B TEXHUYECKYIO TOKYMEHTAIMIO Ha yCTPOMCTBA B COOTBETCTBUU C
pEIIeHUsIMH, IPUHSATHIMHU TTPH PACCMOTPEHUH M OOCY>K/IEHUHU BBITIOTHIEMOUN paboThI;

— (opMUpOBaHMs TOKyMEHTALIMHU I TPOU3BO/ICTBA MEYATHBIX IJIAT U MOHTa)ka KOMIIOHEHTOB;

— pa3paboTKu MacTep-MO/IENH;

— BBIOOpPA TECTOBHIX BO3JCHCTBUM;

— TectupoBaHus npototuna MC Ha KOppeKTHOCTh MPUHATHIX PELIEHUH; BEIOOp PEKUMOB IS
OTJIA/IKH;

— TpPOBEIEHUS MCIBITaHUHN pa3padaThIBa€MbIX MPOTOTHUIOB IU(POBBIX CUCTEM B COOTBETCTBUU C
IIPOrpaMMOM U METOJIMKOM UCTIBITAHUM.

yMeTh:

— TNPHUMEHSTbh METO/Ibl aHaJIu3a TPeOOBaHMIA;

~ TNPUMEHSTh PEKOMEHIyeMble HOPMAaTUBHBIE U PYKOBOJAIIME MaTepualbl Ha pa3pabaThiBacMble
U(pPOBHIE CUCTEMBI;

~ IPUMEHSATh CUCTEMbI aBTOMAaTU3UPOBAHHOIO IPOEKTUPOBAHNS;

— OCYHIECTBJIATh KOMIIBIOTEPHOE MOJICTHUPOBaHKE HU(POBBIX YCTPONCTB C UCIIOJIb30BAHUEM
KOHCTPYKTOPCKUX CUCTEM aBTOMAaTU3UPOBAHHOI'O IPOCKTUPOBAHUS;

— 0(QOpMIISITh PE3yJbTaThl TECTUPOBAHUS IIU(PPOBBIX YCTPOUCTB;

— MNPHUMEHSITh PEKOMEHIyeMble HOpMaTHUBHBIEC U PYKOBOISIINE MaTepHalibl Ha pa3pabaThIiBacMyIO
TEXHUYECKYIO TOKyMEHTALUIO;

— T0JIb30BaThCA CTAHAAPTHBIM IPOrPaMMHBIM 0OecriedeHUEM MPpU 0(POPMIIEHUH TOKyMEHTAIIHNH;

— paszpabaTbiBaTh paboune YepTekH B COOTBETCTBHU C TPEOOBAHUSIMU CTAaHAAPTOB OPTraHU3AIINY,
HalMOHAJIbHBIX CTAHJAPTOB U TEXHUYECKUX PETIaMEHTOB;

— TPUMEHSTHh UMEIOIIUECS 1a0JIOHBI U COCTABIEHUS! TEXHUYECKONW TOKYMEHTAIUH;

— HUCHOJB30BaTh MPUKIATHBIEC TPOTPAMMBI ISl pa3paboTKU KOHCTPYKTOPCKOM JTOKyMEHTAIIHH;

— paboTath B cpeax MOJCIUPOBAHUS IU(PPOBBIX YCTPOUCTB U CUCTEM;

~ BBINOJHATh TECTUPOBAHUE MPOTOTUIIOB.

3HATh!

~ OCHOBHBIE ITAPAMETPBI U YCIIOBHUS IKCILTyaTallM1 CHCTEM;

— 0COOEHHOCTH MOCTPOEHUSI, TPUMEHEHUS U MOAKIIOYEHHUS OCHOBHBIX TUIIOB IIU(PPOBBIX
YCTPOMCTB;

— DJIEKTPOHHBIE CIIPABOYHBIE CUCTEMbI U OMOINOTEKN: HAMMEHOBAHUS, BO3SMOXXHOCTH U TIOPSIIOK
paloThI B HUX;

— TEXHHUYECKHE XapaKTEePUCTHKH TUIIOBBIX HU(PPOBBIX YCTPOUCTB;

— 0COOEHHOCTEW MPUMEHEHHS U MOAKIIOYEHNSI OCHOBHBIX THIIOB IIM(POBBIX YCTPOICTB;

— OCHOBBI JICKTPOTEXHUKH U CHIJIOBOM JIEKTPOHUKH;

~ TIOJYIPOBOJHUKOBOH 3JIEKTPOHUKH;

— OCHOBBI IU(PPOBOIT CXEMOTEXHUKH;



— OCHOBBI @aHAJIOTOBOM CXEMOTEXHHKHU;

~ OCHOBBI MUKpPOIIPOLIECCOPOB;

— OCHOBHBIE MOHSTHS TEOPUU ABTOMATUUYECKOTO YIIPABIICHHUS;

— HOMEHKJIATYPY OCHOBHBIX PaJIMOAICKTPOHHBIX KOMIIOHEHTOB: HA3HAYEHUS, TUIIBI,
XapaKTEPUCTUKU;

— THUIIbl, OCHOBHBIE XapaKTEPUCTUKH, HA3HAYCHUE PaIMOMATEPUATIOB;

— THUIIbl, OCHOBHBIC XapaKTEPUCTUKHU, HA3HAYEHNE MaTEPHAIOB 0A30BbIX HECYIIMX KOHCTPYKIIUN
PaIMO3JIEKTPOHHBIX CPEJICTB;

— CIeUHMAJIbHBIC TTAKETHI MIPUKJIAJIHBIX IPOrPAMM JIJII KOHCTPYHUPOBAHUS PAIMOICKTPOHHBIX
CpEJICTB: HAUMEHOBAHHUS, BO3MOKHOCTHU U TIOPAJIOK pabOThI B HUX;

— OCHOBHBIE METOJIbI TPOBEJICHUS JIEKTPOTEXHUUECKUX U3MEPEHUN M OCHOBBI METPOJIOTHH,

— DJICKTPOHHBIE CIIPABOYHBIC CHUCTEMBI U OMOTMOTEKU: HAUMEHOBAHHUS, BO3SMOXKHOCTHU U TIOPSIJIOK
paboTHI B HUX;

— BWJIBI U COJIep)KaHUE KOHCTPYKTOPCKOM IOKYMEHTAIlMX Ha IU(POBBIE YCTPOMCTBA;

— OCHOBHBIE TpeOoBaHus EnuHoil cucTeMbl KOHCTPYKTOpCKOU nokyMeHTanuu (naiee - ECK/);

— mnpaBwia 0OPMIICHUS U BHECCHHUSI M3MEHEHHI B TEXHUYECKYIO U SKCIUTyaTaIlMOHHYO
JIOKyMEHTAITHIO;

— CIeNHaJIbHBIC TTAKEeTHI MPUKJIAIHBIX TIPOTPaMM ISl pa3pad0TKH KOHCTPYKTOPCKOM
JOKyMEHTAIIMW: HAUMEHOBAHUSI, BOBMOXXHOCTH | MOPSII0K pabOTHI B HUX;

— TPHUKIATHBIE KOMIBIOTEPHBIE TIPOTPAMMBI JIJISI CO3AaHMS TpahUuecKuX TOKyMEHTOB:
HaWMEHOBaHUS, BO3MOXHOCTH U TIOPSIIOK paOOTHI B HUX;

~ TEXHUYECKUE XapaKTEPUCTUKU TUIIOBBIX IIU(PPOBBIX YCTPOUCTB;

— OCOOEHHOCTEH MpUMEHEHUS U MOAKIIOUEHHUSI OCHOBHBIX THUIIOB LIU(PPOBBIX YCTPOHCTB;

— Cpelbl MOAETUPOBAHUS HU(POBBIX YCTPOICTB U CUCTEM;

~ METO/JIbl MOCTPOEHUS KOMITBIOTEPHBIX MO/JIeNel HU(POBBIX YCTPOMHCTB;

— MEeTOJIbl 0OecTIeYeH s KaueCcTBa Ha dTare MPOeKTUPOBAHMUS;

— TpeOOBaHUS OXPaHbI TPY/a, MOXKAPHOH, IPOMBIILICHHOM, IKOJIOTUYECKOM 0€30IacHOCTH U
3J1eKTpOOE30MaCHOCTH.

1.2. KotuuecTBO 4acoB, 0TBOJAMMOE HA OCBOEHHE NPO(eCcCHOHAIBLHOI0 MOAYJIS

Bcero yacos 649
B TOM 4HCJIe B (OopMe MPAKTUUECKON MOArOTOBKH — 412,

N3 nux Ha ocBoenne MJIK - 391

JlaGopaTopHble U ipakTHyeckue - 160

Ha TPAKTUKY - 252

[TpoMexxyTouHast aTTecTanus —IK3aMeH KBaIU(PUKAIIMOHHBINH - 6 4acoB.



2. CTPYKTYPA U COAEP/)KAHUE ITPOPECCUOHAJIBHOTI'O MOAY JIs1

2.1. CTpykTrypa npo¢eccuoHaILHOr0 MOAYJIs

O06BeM ImpohecCHOHAIBHOTO MOLYIIS, aK. Yac.
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IIK 1.1 -TIK 1.4. | MZIK.01.01 OcHoBBI 312 206 | 186 80 14 12
OK 01 - OK 09 MPOCKTUPOBaHUS ITU(PPOBOI
TEXHUKU 72 180
K 1.1 -TIK 1.4. | MZIK.01.02 Pa3paboTka u 331 206 | 205 80 38 14 12
OK 01 - OK 09 MPOTOTUITUPOBAHUE
U(PPOBBIX CHCTEM
[TpomexxyTouHas 6
arTecTalus
Bcezo: 649 412 | 391 160 | 28 24 72 180




2.2. TemaTH4ecKkuii IUIaH U cojiep:kaHue NpodeccuoHalIbLHOro Mmoay.as (IIM)

HaumenoBaHue pa3ienoB
U TeM NPOo(PecCHOHAIBHOI0
monyJas (IIM),

Conep:xanue yueOHOro MaTepuasa,
JIabopaTopHble padoThl M MPAKTHYECKHE 3aHIATHS, CAMOCTOSITEIbHAsSI yueOHasi padoTa

O0beM, ak. 4/ B TOM
yuciae B popme

NPAKTHYECKOH
MeKAN CHMIIIMHAPHBIX o0y4aromuxcs, KypcoBasi padora (IpoeKT)
MOATOTOBKH, aK. 4
kypcoB (MAK)
1 2 3
Pasnes 1. OcHOBBI IPOEKTUPOBAHUS IM(PPOBOIi TEXHHUKH 312/206
M/IK.01.01. OcHOBBI NPOEKTHPOBAHUS M (PPOBOIl TEXHUKH 186/80
Tema 1.1. Conep:xanue 16/8
Apudmerudeckue 0CHOBBI 1. Cucrembl cumcnenus. [IpuHIHIBI TOCTpoeHUs cucteM cuucieHus. IlepeBox umcen u3 OAHOU
1M (pPoBOH TEXHUKHU CHCTEMBI CUNCIICHUS B APYTyI0. BEIOOp CHCTEMBI CUMCIIEeHHS!.
2. ®opMbl, IMana3oH W TOYHOCTh NpeicTaBiieHHst uucen. [loHstue paspsimHOH ceTkw, (opmara. 8
®opmbl  nipezactaBneHuss yncen. dopmar uucen ¢ (QUKCUPOBAHHOW M TUIABAIONICH 3allsITOM.
KonupoBanue orpunarenbHbIx gucel. [Ipsmoii, 00paTHBINA, TOTIOTHUTEIBHBIN KOIBL.
3. Apudmernyeckue oneparmu. Oniepanyu: CI0KEHHSI, BBIYUTAHMsI, YMHOXKCHUS, ICJICHHUS.
B ToM unciIe NpakTHYeCKUX 3aHATHH U J1a00paTOPHLIX padoT 8
IIpakTuueckoe 3anstue Ne 1. IlepeBoj uncen B cucTeMax CUUCIEHUS
IIpaxtrueckoe 3ausatue Ne 2. [Ipencranenue qanasix B 9BM. Uncna ¢ 4
(DMKCHPOBAHHOM M IUTABAIOICH TOUYKOH
Tema 1.2. Coaep:xanue 20/14
Jloru4eckue 0CHOBBI
uHPpPOBOii TEXHUKH 1. byneBa amrebpa. Ilonarue OyneBoit ¢ynxumu. OcHoBHBIE OyneBwsl omeparum: 1 (AND), UJIU
(OR), HE (NOT). OcHOBHBIE 3aKOHBI, CBOMCTBA M TOXKACCTBA OYJIEBBIX OIEpaITHH.
2. byneBsr ¢ynkimm 1-oif m 2-x mepeMeHHBIX. OCHOBHBIC OIEpaIiy, TaOMUIBI WCTHHHOCTH,
BpEMEHHbBIE TUarpaMmsl. Y cIoBHO-rpaduueckue 0003HaYeHUsI OCHOBHBIX 3IEMEHTOB.
3. AmHanuTHueckoe mpencraBieHue OyneBbix (yHkuui. [loHsTHe MuHTepM, Makctepm. [loHsTne 6
(dbyHKIMOHaNpHON TONHOTHL. (COBEpIIEHHO KOHBIOHKTHBHAas HopMmanbHas ¢opma (CKHO).
CoBepIieHHON TU3BIOHKTHBHAS HopManbHas hopma (CIIHD).
4. Munumuzaimst OyneBbIX (QYHKOMHA. 3amadd MUHMMHU3AIUM. MeToapl MHHHUMH3ALHUU: METOX
HETMOCPEICTBEHHBIX TpeoOpa3oBanuii, meron kapr Kapno, kapt Beiiua, merox Ksaitna-Mak-
Knaccku.
B ToMm unciie npakTHYeCKHX 3aHATHII U J1a00OPaTOPHBIX PadoT 14
[Ipaktuueckoe 3anstue Ne 3. Munumuzanus 6yneBbix pynxmuii (CIHD, 6
CKH®)
[TpakTrueckoe 3anarue Ne 4. MuHUMH3AIMS JTOTHYECKUX QYHKIUH C 4




MOMOIIBIO AuarpamMm Beliua

HpaKTI/I‘IeCKOG 3ausgTue Ne 5. HOCTpOGHI/IG JIOTUYCCKOM CXEMBI 110 3aJaHHOMY
JIOTUYCCKOMY BBIPAKCHUIO

Tema 1.3.
IIpyHIUIIBI IOCTPOCHUS
1M (poOBLIX y3JI0B.

Conep:xanue

60/34

1. OcHoOBHBIE XapaKTEPUCTUKU IUPPOBBIX MUKpocxeM. [ToHsTHE 2IeMEHTOB, Y3J10B M YCTPOHCTB
KOMITBIOTEPHON cXeMOTeXHHUKH. JIoruka paboThl QyHKIIMOHANBHBIX Y3J0B KOMOMHAIIMOHHOTO 1
IIOCJIEIOBATENILHOIO TUITOB. BU/IbI IBOMYHBIX CUTHAJIOB: IIOTEHI[MAIBHBIE U UMITYJIbCHBIE.
Krnaccudukanust 21eMeHToB. XapakTepUCTHKH M apaMeTpPhl JIOTHUECKUX JIEMEHTOB.

2. KoMOuHanmoHHbIE CXeMBbI. JTarbl POESKTHPOBAaHUS KOMOMHAIIMOHHBIX cxeM. [IpoekTupoBanue
OJTHOBBIXOTHOM KOMOWHAIIMOHHOW cXeMbl. CHHTE3 KOMOWHAIIMOHHBIX MHOTOBBIXOTHBIX CXEM.
Omnpenenenne JUHAMUYECKIX TAPaMETPOB KOMOWHAIIMOHHON cxeMbl. Peannzarus OyneBbix
(YHKIMH ¢ TOMOIIBIO MOCTOSTHHOTO 3AIIOMHHAIOIIETO YCTPOHCTBA.

3. TlocnenoBarenbHble cXeMbl: TpUTTEphL. Tpurrepsl. OnpeenieHne U Ha3HAYSHNE TPUTTEPHBIX CXEM.
DOnemeHTapHas 3arroMuHaromas suerika. Kimaccudukanms tpurrepoB. ACHHXpOHHBIN RS-Tpurrep.
CHHXpPOHHBIE TPUTTEPHI CO CTATHYECKUM YTIpaBJIeHHEM 3anmucbio: RS-tpurrep, D-tpurrep, DV-
tpurrep. CHHXpOHHBIE JABYXCTyIIeHUaThle TpUTTephbl. OOIIas CTPYKTypa ABYXCTYIIEHIATOTO
tpurrepa. [Ipuaiun padotel: RS-tpurrepa, JK-tpurrepa. [Tapamerpsl CHHXPOHHBIX
JIBYXCTYIIEHYATHIX TPUTTEePOB. CHHXPOHHBIE TPUTTEPHI C TUHAMHYECKUM YITPABIEHUEM 3aMHChHIO:
RS-tpurrep, D-tpurrep, DV-tpurrep, JK- tpurrep. JlnHamMudeckue napaMeTpbl CHHXPOHHBIX
TPULTEPOB C AUHAMHYECKUM YIIPABJICHUEM 3aIIUChHIO.

4. TlocnenoBaTenbHBIE CXEMBI: PETUCTPHI U caeTunKH. O0Ias XapakTeprucTHKa pErUCTPOB U
perucTpoBsIX (aitnos. Kiaccudukaiws perucTpoB. Y cTaHOBOUHbBIC MUKpooniepanuu. OnHoda3Hbii
1 napada3Hplii crnoco0 3armuck HHPOpMaIH. 3anrch THPOPMAIMH OT ABYX UCTOUYHHKOB. Peructphl
MapaJjuIeIbHOTO EHCTBUSA. PerucTphl caBura: BIEBO, BIpaBo. BpeMeHHbIE ArarpaMMBbl pabOThI
PETHCTPOB MapaUICILHOTO U TIoceaoBarensHoro aekcteus. OcHoBHBIE cepun MMC peructpos.
OO01mas XxapaKTepUCTHKA CIETIYNKOB IH(PPOBBIX UMITYJILCOB. [IpiMenenne, kraccupuKais
CYETYHKOB. /[BOMYHBIE CYMMUPYIOIIHNE U BEIYUTAIOIINE CUSTUNKA. | padpl mepexo0B CIETINKOB.
PeBepcuBHbIe cueTunKu. JIBOWYHO-JIecATUUHbIC cueTUYUKU. CueTuuk B Kojie «1 u3 Ny.

5. Y3161 KOMOMHAIMOHHOTO THTIA: Aet(paTopsl, mmdparopsl. OOIIas XxapakTeprucTHKa
nemugparopoB. Kimaccudmkanus gemmdparopos. Jlnaerinesie nemmdparopsl. [lupamMunansHbie
nemmdparopsl. [Ipsmoyronsasle nenmdpatopsl. Kackaauposanue aemmdpparopos. Beimonnenue
JIOTUYECKHX orepanuii Ha nemmdparopax. OOmas XxapakTeprcTHKa IMUPpaTopoB. JIBondHbIe
mmgpatopsl. [IpuopurerHsiii mmdpaTop kinaBuarypsl. KackagupoBanue mmgpaTopos.

6. VY3116l KOMOMHAIMOHHOTO THIIA: MYJIbTHILIEKCOPBI, AEMYJIbTUILIEKCOPHL. OO11ast XapaKTepUCTHKA
MyJbTHIIIEKCOpoB. Cxema MynbTumiiekcopa. KackagupoBanue MynbTHILIIEKCOPOB. Peanuzarus
Joruyeckux GpyHKIMN Ha MyJbTUILIEKCcOpax. MynbTuIuiekcupoBanue muH. O0mas
XapaKkTepUCTHKa JeMyJIbTHILIEKCOpoB. Cxema nemynbpTriviekcopa. Kackaauposanue
JEMYJIbTHIIIEKCOPOB. JIeMyIbTUIIIIEKCUPOBAHHUE LIVH.

7. Y3amsl KOM6I/IHaLII/IOHHOFO THUIIA. KOMIIApaTOPhbI. O6ma;1 XAPAKTCPUCTHUKA CXEM CPABHCHUS. Cxema
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CpaBHCHUSA CJIOB C KoHcTaHtou. Cxema CpaBHCHUA NBOUYHLIX CJIOB. HpI/IMGHGHI/IG CXCM CpaBHCHUA.

8. VY31bI KOMOMHAIIMOHHOTO THIIA: TIOJyCYyMMAaTOPBI, cyMMaTopbl. OO0Ias xapakTepruCcTHKa
cymmaropoB. Knaccudukanus cymmaropos. J[Bornunbie cyMMaTopbl. OAHOpa3psIHbIe CyMMAaTOPEIL.
MHoropa3psiiHble cyMMaTopbl. JIBOUYHO — JeCATUYHBIE CyMMAaTOpBbI.

B ToM 4nc/e NPaKTHYECKUX 3aHATHI U J1a00PaTOPHBIX padoT 34
Jlaboparopnoe 3anarue Ne 1. UccnenoBanue pabotel RS- Tpurrepos 4
JlaboparopHoe 3ansarue Ne 2. HccnenoBanue paboThl TPUITEPHBIX CXEM 6
Jlaboparopnoe 3ansarue Ne 3. HccnenoBanue paboThl pErHCTPOB 4
JlabopaTopHoe 3ausTue Ne 4. MccnenoBanue paboOThl CUSTYNKOB 4
Jlaboparopnoe 3ansatue Ne 5. MccnenoBanue paboTsl aenmdparopos 4
Cemectp 1 PyOexublii KOHTPOJIb Ne 2
Jlaboparopnoe 3ansarue Ne 6. MccnenoBanue paboTsl mmpaTopos 4
Jlaboparopnoe 3ansatue Ne 7. MccnenoBanue paboThl CyMMaTopoB 4
Jlaboparopnoe 3ansatue Ne 8. HccnenoBanue paboThl MyJIBTHILIEKCOPOB H JIEMYJIBTUILIEKCOPOB. 4
Tema 1.4. Conep:xaHue 20/8
IIpuHIIUIIBI TOCTPOEHUSI 1. Apudmernko- nmorudeckre ycrpoictsa (AJIY). O0mme cenenns. Kinaccupukanus AJIY. SA3piku
M (POBBHIX YCTPOHCTB. OTIMCaHUs OTIepPalMOHHBIX ycTporcTB. CTpykTypa AJIY. OcOOEHHOCTH peann3aiuu
apupMETHICCKUX U JIOTHIECKUX orneparuii. CTpykrypHas cxema AJIY mis cinoxxeHus (BEIYATAHMNS)
[EeTBIX Yrcell. BapuanTel yMHOXKEHUS 1enbIX unced. Ctpykrypa AJIY mist yMHOKESHHSI IETBIX YHCEIT.
Mertonbl yCKOpEHUs Oepaliy YMHOXKEHHUS. AJITOPUTM BBIIOJIHEHUS OIlEpaIiU JeTIeHUS. 12
CrpykrypHas cxema AJIY juid AereHus LesblX YUCell C BOCCTAHOBJIEHHEM OCTaTKa.
2. Ycrpoiicreo ynpasienus (YY). O6mue ceenenus. Haznauenue YV. Kitaccudukamus Y.
Ynpapisomui aBToMaT CO CXEMHOM JTIOTMKOM. MeToabl MUKPOIPOrPaMMHOIO YIIPABIICHUS.
Yrpapiasitomuid aBTOMaT ¢ TporpaMMUPYEMOM JTOTUKOM.
B TOM unciie MpakTHYeCKUX 3aHATHI M JJa00paTOPHBIX padoT 8
Jlaboparopnoe 3ansTue Ne 9. MccnenoBanne padoter AJIY. 4
Jlaboparopnoe 3aastue Ne 10. CuHTE3 11 peaTu3aiyy 3aJaHHBIX OlTeparTiit 4
CemecTtp 2 PyoexHblid KOHTPOJIb Ne 1
Tema 1.5. Copep:kanue 16/8
Hudpo-ananorossie 1. [Hudpo-anamorossie npeodpazosarenu (LIAIT). Obmas xapakrepuctuka LJAIL. OcHOBHEIE
npeodpazoBarenu (LAIIL) u mapametpsl U xapakrepuctuka LHAIT. Cxemsr HAIL
aHasioro-uugposbie npeod- 2. Amnanoro- mudpossie npeodpazoBarenn. (ALIT). Odmas xapakrepuctuka ALIl. OcHOBHBIE 8
pasosareau (ALLII). napamerpsl 1 xapakrepuctuka AL Metoasl npeobpasoBanus. PasnosuaHoctu cxem AL u
CXEMbI MX BKIIOUCHHS.
B TOM uync/ie IpaKTHYEeCKUX 3aHATHH U J1a00paTOPHBIX padoT 8
Jlaboparopnoe 3anarue Ne 11. Onpenenenne napamerpos LHAIL 4
Jlaboparopnoe 3anarue Ne 12. Onpenenenue napamerpos ALITT 4
Tema 1.6. Conepxanue 28/8
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3anoMuHaOIIMe yCTPOICTBA

1. OOmas xapakTepucTHKa 3aIOMUHAIOIIKX ycTporcTB. DyHKIK naMati. Knaccudpukanms
COBpPEMEHHBIX 3allOMUHAIOIINX YCTpoiicTB. OCHOBHBIE TapaMeTphl MaMATH. OCHOBHBIE CTPYKTYPBI
3aIIOMHUHAIOIINX YCTPOHUCTB.

2. OneparuBHbie 3anomMuHatomue ycrporictsa (O3Y). OOmas xapakTeprcTHKa ONepaTUBHON MaMsITH.
Tunsr O3Y - craTrueckoe U AuHaMUYeckoe. Bxoanbie n Beixomubie curnanel O3Y. TpeGoBanus K
BPEMEHHBIM MapamerpaM. OpraHu3alius peKUMOB 3anucy / cunThiBanus. [loctpoenue Moaysis
MTAMSITH.

3. TocrosiHubIe 3anomuHatomue ycrpoictea (I13Y). O0mast xapakTepucTHKa MOCTOSIHHOW MaMSITH. 20
Knaccudpukanms [13Y. Dnements! mamsitu [13Y. Opranuzanus pe:>xuMOB CUUTHIBAHUS 1
nepenporpaMMUPOBaHHSL.
4. ®mu- mamsaTe. O0mIas xapakrepucTuka (idn- naMsati. Knaccudukanuys G- maMsTH.
Crpykrypa mukpocxembl quiaii- namsita 28FO08SA (unu ananora). OCHOBHBIC CHUTHAJIBL
5. Kou- mamsare. OOIas xapakTepUCTUKU KAIII- aMATH. [10HOCTRIO accolaTUBHBIN Ka1ir. Kaii-
aMsATh. C MPSIMBIM O0ToOpaXkeHreM. [1oTHOCTRIO accorMaTUBHBIN K31I. MHOXXECTBEHHO-
aCCOIIMATUBHBINA KDIII.
B ToMm ynciie IpaKTHYECKHUX 3aHATHIL ¥ 1a00pPaTOPHBIX padoT 8
JlabopaTopHoe 3anstue Ne 13. MccnenoBanue padorsl O3V 1uHAMHYECKOTO THIIA. 4
Jlaboparopnoe 3ansatue Ne 14. MccnenoBanue pexxuma ajpecaniu u GpopMaToB KOMaH]|
MHKpOIIpoLeccopa. 4
CaMocrofaTeLHasA pa60Ta M KOHCYJbTAllUM: BrinonHeHre 1oMalIHuX 3aganui. [loarotroska 1okaanoB no temam paszaenos. O0paboTka 14
pe3yJabTaToOB ¥ 0(OPMIICHHE OTUYETOB I10 MPAKTUYCCKUM PaboTaMm.
IIpome:xxyTOoUHasi aTTeCTAIUSA 12
Pa3znen 2. Pazpa6oTka u nporoTunupoBaHue HUGPOBLIX CHCTEM 331/206
M/IK.01.02. Pa3padoTka 4 MpOTOTUNMHPOBaHNE IIU(PPOBBIX CHCTEM 205/80
Tema 2.1. Copep:xkanue 10/6
Opranusanus 1. OcHoBHBIE 33a4Ml W OTambl MPOSKTHPOBAHHUA IU(PPOBEIX YCTPOHUCTB. Bumel HOpMaTHBHO-
NMPOEeKTHPOBAHUSA texanueckor qokymentanuu (ECKJ, ECT/, ECII, ECTIIII, EC3KC). 4
3J1eKTPOHHOIi annaparypsbl
2. JlokyMeHTausi TeXHH4ecKoro mpoekra. OdopmieHne BeAOMOCTH TEXHUUECKOTO IIPOEKTA.
B ToMm unciie npakTHYeCKHUX U JIa00PATOPHBIX 3aHATHH 6
[Ipaktuueckoe 3ansitue Ne 1. OdopmiieHust nepevHs MIeMEeHTOB K cxeme 3. 2
[Ipaktuueckoe 3ansitue Ne 2. bykBeHHO-1IM(poBbIe NO3UIIMOHHbBIE 0003HaYeHUs Ha cxeme O3, 2
[Ipaktuueckoe 3ansitue Ne 3. JlopaGoTka cxembl 93 M0 HHAMBUAYAIGHBIM BapUaHTaM. 2
Tema 2.2. Conep:xxanue 20/10
YcaoBus IKCITyaTanuu 1. VYcnoBus 3KcIuTyaTtauy HUQPPOBBIX yCTPOICTB, 0OeCIedeHne UX TOMEX0YCTOHYNBOCTH U 10

M (POBLIX YCTPOHCTB

TCIUIOBBIX PECIKMMOB. Ilonsarue HaJC)KHOCTH. OcHoBHas HOpMaTHBHAA JOKYMCHTAIUs.
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2. OOBEKTHI YCTaHOBKH DA M UX XapaKTEPUCTUKHU. 3aBUCUMOCTh XapakTepa U HHTEHCHUBHOCTH
BO3CHCTBHI (TEIUIOBBIX, MEXaHUYECKUX, arPECCUBHOM CpPebl) OT TAKTHKH MCTIOIB30BAHHS U
00BbeKTa, Ha KOTOPOM JKcIuTyatupyercs DA.

3. Knaccudukanus no oobextaMm ycTaHoBKU. TpeOoBaHMsI, TpeAbsIBIsIEMbIe K KOHCTPYKIMU DA
(TaKTUKO-TEXHHYECKHE, KOHCTPYKTUBHO-TEXHOJIOIMYECKUE, SKCIUTyaTallHOHHbIE, HAJIS)KHOCTH U
9KOHOMHYECKHE) MPH 0POPMICHHH TEXHUUIECKOTO 3aJaHusl.

B ToM ynciie IpaKTHYECKHUX M JJA00PaTOPHBIX 3aHATHH 10
[Ipaktuueckoe 3ansitue Ne 4. ObecrieueHre MOMEX0yCTOHYNBOCTH: pa3pabdoTKa Lenei MUTaHusl. 4
ITpaktrueckoe 3ausTue Ne 5. Pacuér TemoBbIX MpoIeccoB B KomnoHeHTax T93. 4
[IpakTtrueckoe 3anarue Ne 6. OnpeneneHrne KOHCTPYKTUBHBIX TIOKa3aTeIel 3JIeKTPOHHOM anmaparypsl. 2
Tema 2.3. Conep:xxkanue 20/10
KoncTpyupoBanue 1. MonynpHbI TPUHLIUI KOHCTpYHUpOBaHUS. KOHCTpYyKTHBHAs HepapXusl 3JIEMEHTOB Y3JI0B U
3JIEMEHTOB, Y3JI0B U ycrpoiictB. [lonarue momyss, nepapxus Moxyineit. CTaHgapTH3aIus TP MOTYIBHOM
YCTPOMCTB 3J1eKTPOHH O MIPOEKTHPOBAHHUH.
anmnapatypbl 2. KOoHCTPYKTHBHO-TEXHOJOTHYECKHE MOIYJIA HYJIEBOTO YPOBHS (MUKPOCXEMBI). THITBI U TIOATHITHI 9
KOpIrycoB. MUKPOCOOPKH KOHCTPYKTHBHO-TEXHOJIOTHYECKHE MOIyIK TiepBoro yposHs (T33).
3. IlpaBuia KOHCTPYHPOBaHUS MOJyJIeH TIEpBOrO YpOBHSsL. [IpUHIMITEI KOMITOHOBKH MOJIYJIEH BTOPOTO
Y TPETHETr0 YPOBHSL
Cemectp 1 Pyoexublii KOHTPoJIb Ne 1 1
B ToM 4nciie NpaKTHYECKUX U J1a00pPATOPHBIX 3aHATHIH 10
[pakTrueckoe 3anatue Ne 7. CocTaBiieHHE TaOJIUIIBI COSTUHCHMIA. 2
[Ipaktuueckoe 3ansatue Ne 8. CorylacoBaHue apaMeTpOB COCIUHEHHUH € 3JIEKTPOHHBIMU KOMIIOHEHTaMH 4
Y3JI0B.
IIpaktrueckoe 3ansaTue Ne 9. Be10op THImopa3MepoB MOAYJIEH HYJIEBOTO YPOBHSL. 4
Tema 2.4. Copep:xkanue 8/4
OCHOBBI TEXHOJIOTHYECKHUX 1. Ocnosnble nouarus. Mcxonuele qanHele i1 pa3paboTku Texnpouecca. IlocienoBaTeabHOCTD U
NPOLeCCOB B IPOM3BO/ACTBE cojiepxanwue padoT. 4
3JIEKTPOHHO! anmaparypsl 2. TlonsTHe o TeXHOIOTHYHOCTH M3Aenuil. [lokazaTenn TeXHOIOTUIHOCTH JeTaje H COOPOTHBIX
eIMHHIL
B TOoM uMciie NPaAaKTHYECKHUX M JIA0OPATOPHBIX 3aHATHI 4
IIpaktuyeckoe 3anstue Ne 10. OnieHka TEXHOJOTUYHOCTH HU3CIIHS 4
Tema 2.5. Copep:xkanue 4/-
TexHO10rMA U3rOTOBJICHUS 1. OOmmue cBeneHUS O MUKPOCXEMaX U TEXHOJIIOTUH UX U3rOTOBIEHUS. OCHOBBI TEXIIPOLIECCOB
MHKpOCXeM MIPOU3BOJICTBA (M3rOTOBJIEHHNE MOHOKPUCTAIJIOB, pe3Ka MOHOKPHCTAILIOB, ITOJyYeHHE IJIACTHH, 4
uzrorosneHue Gporomadnonos). [lonynpoBogHIKOBEIE MUKpOCXeMBI. JlernpoBanue.
®doromuTorpadusi.
B TOM unc/ie IpakTHYeCKUX M J1a00PATOPHBIX 3aHATHIA -
Tema 2.6. Conepxanue 18/12
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IleyaTHbIE IJIATHI

1. O6HII/IC CBCIACHU O IICYATHBIX IlJIaTax. Buasl neyaTHBIX 1art.

2. KoHCTpYKTHBHBIE XapaKTEpPUCTHKH MEYaTHBIX IIIaT. JInHelHbIe pa3Mephl MeUaTHBIX IJIaT.
3. Drekrpuyeckue XapakTepUCTHKH MaTepHaioB. TeXHOIOTHYECKHE MPOLECCH H3TOTOBICHHS 6
MEYATHBIX IJIaT. MEeTO bl IEYaTHOTO MOHTaXa: Ki1accudukaius, ocooeHHocTH. OCHOBHOE
000pyIoBaHue
B ToM 4Hc/Ie NPaKTHYECKUX U J1a00PATOPHBIX 3aHATHI 12
[paktudeckoe 3anstue Ne 11. Onpexnenenue rabapuTHBIX pa3MepOB MEYaTHON 4
I1J1aThI.
[IpaxTrueckoe 3anarue Ne 12. Pacuér 351leMEHTOB MeYaTHOTO MOHTa)Ka Ha 4
NIeYaTHOM TIaTe.
[pakrudeckoe 3ansitue Ne 13. PazpaboTka 3ckn3a TpacCUPOBKH MMEYaTHON 2
I1J1aThI.
[pakruudeckoe 3ansitue Ne 14. PazpaboTka 5cKn3a TPACCHPOBKH MEYATHOM IMJIATHL 2
Tema 2.7. Conep:xkanue 16/8
CAIIP moneanpoBaHus 1. [IpuHIMIIBEI 1 METOBI MOJIETUPOBAHUS ANEKTPOHHBIX cxeM. OcHOBHBIE JTarbl. [lorsTHE
3J1eKTPOHHBIX CHCTEM MPOTOTHITHPOBAHHSI. 8
2. BxomHbie TeCTOBBIE BO3IEHCTBUS IS ONIPEACIICHUS COOTBETCTBHS MOJICIH TPEOOBAHUIM
3aJ1aHusl.
B ToM ynciie IpaKTHYECKUX U J1a00pPATOPHBIX 3aHATHH 8
JlabopaTopHoe 3ausaTue Ne 1. MoenupoBaHie 3JIEKTPOHHBIX TUGPOBBIX CXEM IO HHIAWBULY AJIbHBIM 4
3aIaHMSIM.
JlabopaTopHoe 3anstue Ne 2. TectupoBanue pa3pabOoTaHHOW MOJICIIH. 4
Tema 2.8. Copep:xkanue 16/10
CAIIP nas pa3padoTku 1. CAIIP mns npoeKTHPOBaHUS JICKTPUUSCKUAX CXEM U IMPOSKTHPOBAHUS IIEYaTHBIX TTaT. CHCTEMBI
UM (POBBIX YCTPOIHCTB. CKBO3HOTO NMPOEKTHPOBAHUSA. DIEMEHTH OCHOBHOTO MEHIO, HHCTPYMEHTHI. 6
2. TlpoekTupoBaHue DIESKTPUICCKUX CXEM.
3. TpoektupoBanue neyarHbix miaar. CTaHIapThl HA MPOSKTHPOBAHUE MTEYATHBIX TUIAT.
B TOM unciie MpakTHYECKUX M JJa00PaTOPHBIX 3aHITHH 10
Jlaboparopnoe 3ansTue Ne 2. Co3ganne komnoHeHTOB B CAIIP 4
Jlaboparopnoe 3arsaTue Ne 3. [IpoektupoBanue cxemsl B CAIIP 4
Jlaboparopnoe 3ansTue Ne 4. [Ipoektupopanue nevatHor miatel B CAIIP 2
Tema 2.9. Conep:xaHue 11/8
Coopka u MOHTaK 1. COOpOoYHO-MOHTAXKHBIE OTIEPalnH (COETMHEHNE METOJIOM TLIACTHYECKOTO JeOPMHUPOBAHHS,
3JIEKTPOHHOIi anmapaTypbl raika, CBapKa, CKJIeMBaHHe, HAMOTKA, HAKPYTKa).
2. COopka 1 MOHTaXX MOJTyJIeH TIEPBOTO YPOBHS (KOMITJIEKTAIINS JJIIEMEHTOB, TIOJITOTOBKA 3
3JIEMEHTOB K MOHTaXXy, YCTAaHOBKA 3JIEMEHTOB Ha MEYAaTHYIO IIATy U UX GuKcarus). TexHomorus
naiiku. ['pynmoBble cnocoObl naiku.
B ToM YmciIe IPAKTHYECKUX M J1a00pPATOPHBIX 3aHATHH 8
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[Ipaktuueckoe 3ansitue Ne 15. OdopmiieHre TOKYMEHTAIIMA HA MOHTAX. 2
[Ipaktuueckoe 3ansitue Ne 16. Odopmienue cnequduKaim Mo 3aaHHOMY YepTexKY. 2
[paktuueckoe 3ansitue Ne 17. OdopmiieHre Texmnpolecca COOpPKH B AJIEKTPOHHON MapIIPYTHOH KapTe. 4
Tema 2.10. Conep:xkaHue 8/4
Hape:xxHocTh Ha 3Tanax 1. KowmmekcHas cucTeMa KOHTpoist kadectBa 1udposoii Texauku. 'OCT 20.57.406. Cucrema
NPOEKTHPOBAHUSA U noKaszaTesieil KauecTna. 4
IIPpOU3BOACTBA 2. KauecTBeHHBIE U KOJIUYECTBEHHBIE ITOKA3ATENN HaIe)KHOCTH. CIIOCOOBI ITOBBIIIEHUS HAAEKHOCTH
Ha 3Tanax MpoeKTUPOBaHMS U TPOU3BOCTBA.
B ToM ynciie IpaKTHYECKUX M J1a00pPaATOPHBIX 3aHATHH 4
[TpakTtrueckoe 3anarue Ne 18. Ananu3 HaIEKHOCTH KOMIIOHEHTOB pa3paboTaHHOTO YCTPOICTBa. 4
Tema 2.11. Conep:xanue 6/4
dproausaiin 1. OcHoBHBIE IOHATHS U ONPEAETICHUS dprou3aiiHa. XapakTepUCTHKa U KOJIMYECTBEHHAs OIIEHKa
3TanoB (PYHKIIMOHAIBHOH JISATEIbHOCTH Y€JIOBEKa-0OIepaTopa 2
2. TpeboBaHus K Au3aiiHy IMQPOBBIX CUCTEM M MJIEKTPOHHON anmnaparyphl.
B ToM ynciie IpakKTHUECKHUX M J1a00PATOPHBIX 3aHATHH 4
[pakrudeckoe 3ansitue Ne 19. PazpaboTka mu3aitaa iudpoBoro ycTpoiicTsa 1o HHANBUIYATLHOMY 4
3aJITaHUIO.
Tema 2.12. Copep:xkanue 8/4
dusuoornyecKue 1. I'mruenndeckne noka3areny, perJaMeHTUPYONIEe YPOBEHb KOM(DOPTHOCTH CpeIbl OOUTAHUSL.
XapPaKTePUCTHKH YeJI0BeKa- Opranu3zaius pabovero Mecra MpH SKCILUTYaTaIK I(PPOBBIX CHCTEM H JIEKTPOHHOH anmaparyphl. 4
omepartopa 2. Texanka 6e30macHOCTH (TIOKAPHOU 1 DJIEKTPOOE30IMACHOCTH ) TIPH IKCILIyaTaIluy IIPH
9KCILTyaTallMy IM(POBBIX CUCTEM U 3IEKTPOHHOH annaparypsl. TunoBble pasienbl HHCTPYKIMH.
B TOM unciie MpakTHYECKUX M JJa00PATOPHBIX 3aHATHIA 4
[IpaxTruaeckoe 3aaarue Ne 20. PazpaboTka HHCTPYKITUH TTOJIB30BaTENS ITA(POBOTO YCTPOICTBA IO 4
HWHAMBUAYAJIFHOMY 33JaHUIO.
CaMocrofaTe/ILbHasA paﬁoTa M KOHCYJbTAIMM: BrinonHeHne JOMaIIHKUX 3a1aHuid. [loaroToBka goknanos mo remam pasaenos. OopaboTka 14
pe3yabTaToOB ¥ 0(OPMIICHHE OTYETOB I10 MPAKTUYESCKUM PaboTaMm.
IIpomeskyTouHas arTecTauus 12

Kypcosoii npoekr (padora)

Buvinonnenue kypcoeozo npoekma (pabomut) no mooyinio aeiiaemcsa 00a3amea1bHbIM.
TemaTuka KypcoBbIX IPOeKTOB (pador)
LudpoBoit aBTOMAT «CBETOBOI JIEHB

Hudposoit 3830HOK

Hudposoit nenurens 4acTOTHI

Ludpopoit 6JI0K MTPOBEPKU MHUKPOCXEM

Owmyarop I13Y

udposoi 610k popmupoBanus uudp
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LudpoBoe ycTpoHCTBO yIpaBiICHUS MOTPYKHBIM 3JIEKTPOHACOCOM
udposoit acToToMep-reHepaTop-4achl

LudpoBoe ycTpoHCTBO YIPaBICHUS CTUPATEHON MAIIHHBI
Hudporoit koaoseii 3aMok Ha UK mydax

[Iporpammatop mukpocxem FLASH-mamsti

Hudporoit npodHUK

HudpoBoit My3bIKaIbHBIH 3BOHOK C aBTOMaTHUECKHM Iepe0OpOM METOAui
LudpoBoii cradmiIM3aTop TEMIIEPaTyphl H BIAXKHOCTH

LudpoBoii TepMOMETP «IOM-YJIHIIA»

HudpoBoe ycTpoHCTBO CBETOBBIX 23PPEKTOB

ndpoBoii MpoIyKTOBBIH JIO3UMETP

HIudpaTop n nemudpaTop CUCTEMBI TeTIEYIPaBICHHS

Hudporoit aBTOMaTHUECKHI TaliMep

CHHXPOHHBIN CUETYHK ¢ KO3(dHIImeHTOM nepecyera ABeHaIIaTh
CrBuraromuii perucTp OAHOTAKTHOTO AEUCTBUS C Y UIMHEHHBIM» aCHHXPOHHBIM D-Tpurrepom
ApecHBIN CHETUHK

Jemmdparop cuCTeMbl TUCTAHIIMOHHOTO YIIPABJICHUS

JletexkTop n3mydeHus paAronepeaaonxX yCTPOUCTB

KsaprieBsiii kamubpaTtop

CHaBUTAIOMNN PETUCTP ABYXTAKTHOTO JICHCTBHS

[Ipo6HUK - MHANKATOP HU3KOYACTOTHBIX CUTHAIOB

JleTekTop CKpbITOM MPOBOJKU C MOBBIIEHHON YyBCTBUTEIBHOCTHIO
CueTunk ¢ mapaienbHO-TIOCIEA0BATEbHBIM IIEPEHOCOM CUTHAJIOB
HAMITYJIbCHOTO THIIA

udpaTop crcTemMpl AUCTAHIIMOHHOTO YIIPABICHUS

CHOBUTAOIMNN PETHCTP MHOTOTAKTHOTO JICHCTBHS

CrBuraromuii perucTp OAHOTAKTHOTO AEHCTBUS, C paclapajUIeTNBaHUEM Harpy3Kd
Pacnipenenurens Ha KOJIBLIEBOM PETUCTPE

Tpurrepnas 3anienka

Pacnipenenurens UMITyJIbCOB HA BOCEMb KaHAJIOB

Hudposoit puirbTp

ITepecuerHas cxema 0 MOIYJIIO MATh, C 3aMPEIIAOIUMHU CBI3IMHU
CHUHXPOHHBIN CUETYUK C MapajlICIbHbBIM IEPEHOCOM CUTHAJIOB
OJNEeKTPOHHBIN IIaroMep

O6s13aTe/IbHbIE Ay IUTOPHBbIE YUeOHbIe 3aHSATHS 110 KYPCOBOMY NPOEKTY (padore)

38

Y4eOHas NPaKTHKA
Buasi pador:
— a”anu3 TpeOOBaHUI TEXHUUECKOTO 3a/1aHMs;

72
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— TPUMEHEHHE PEKOMEHIyeMbIX HOPMAaTHBHBIX U PYKOBO/IIMX MaTepPUANIOB Ha pa3padaThiBacMble IU(PPOBBIC CUCTEMBI,

— HCIOJb30BaHUE CHCTEM aBTOMATU3UPOBAHHOTO IIPOCKTHPOBAHUS B POLIECCE BHIMOTHEHHS HHANBUIYTbHBIX 3aJaHU;

— KOMIIBIOTEPHOE MOJICITMPOBaHUE IIU(PPOBBIX YCTPOICTB B 3aaHHOM Cpele;

— odhopMIIeHUE pe3yIbTaTOB TECTUPOBAHUS IIU(PPOBBIX YCTPOUCTB;

— paspaboTka ¥ OpOPMIICHHE OTACIbHBIX TEXHUYECKHX JOKYMEHTOB C MPUMEHEHHEM CTaHAApPTHOTO IMPOrPaMMHOT0 OOeCIICueHHsI,
MPHUKIAIHBIX TPOTPaMM H [Ia0JIOHOB;

— TECTUPOBAaHHUE MPOTOTHIIOB Pa3padaThIBAEMbIX YCTPONCTB.

IIpoun3BoacTBeHHAs MPAKTHKA (€C/JH MPeIyCMOTPEHA HTOroBasi (KOHIEHTPUPOBAHHAS) MPAKTHKA)

Buasi padot:

— BBISIBIICHHE TIEPBOHAYANBHBIX TPEOOBAHMIA 3aKa3UHKa,

— WHPOPMUPOBAHHE 3aKa34YMKa O BO3MOXKHOCTSIX THIIOBBIX YCTPOMCTB;

— ompeneneHrne BO3MOXHOCTH COOTBETCTBHSI TUIIOBOT'O YCTPOICTBA MEPBOHAYAIbHBIM TPEOOBAaHHUIM 3aKa34HKa,

— pazpaboTka cxeM NMU(POBBIX YCTPOHUCTB HA OCHOBE THIIOBBIX PEIICHUH B COOTBETCTBUH C TPEOOBAHUSIMU TEXHUYECKOTO 33/IaHMUS;

— MOJICNUPOBaHUs IM(DPOBBIX YCTPOHCTB B CIIETHATTU3UPOBAHHBIX MTPOTPaMMaXx;

— CO3J1aHH€ NPUHUMIHAIBHBIX CXEM B CIELUATM3UPOBAHHBIX IPOrPaAMMax;

— CO3/IaHH€ PUCYHKOB IE€YATHBIX IIJIaT B CIELUAIN3UPOBAHHBIX IPOIPAMMAX;

— TIpOBEJICHHE UCIIBITAHUI pa3padaThIBAEMBIX CXEM ITU(PPOBBIX YCTPOMCTB B COOTBETCTBUH C IIPOTPAMMOI M METOJIMKON MCITBITAHUIA;

— MOHTAaX IIEYaTHBIX IIJIaT MAKETOB YCTPOMICTB;

— BBINOJIHEHHE pabouux yepTexel Ha pa3pabaTbiBaeMble yCTPOICTBa;

— BHECEHHE HCIPABICHUI B TEXHUYECKYIO JOKYMEHTAllMI0 HA YCTPOHCTBA B COOTBETCTBUU C DPEIICHHUSMH, IIPUHATBIMH IIpH
paccMOTpeHHNH U 00CYKJICHUH BBIIOIHAEMON paboTHI;

— (opMHUpPOBaHUS JOKYMEHTALMU JJIs1 IPOM3BO/ICTBA IIEYAaTHBIX IIaT U MOHTa)Ka KOMIIOHEHTOB;

— pa3palboTka MacTep-MOAECIH;

— BBIOOP TECTOBBIX BO3MICHCTBHIA;

— TtecrupoBanus npororuna VC Ha KOPPEKTHOCTh IPUHATHIX PELICHUI;

— BbIOOP PEXXUMOB ATl OTIAAKU;

— MpPOBEIEHHE MWCIBITAaHUH pa3padaTbIBaEMBIX IPOTOTHIIOB LU(PPOBBIX CHUCTEM B COOTBETCTBHM C HPOrpaMMON M METOAMKOH
HCIBITaHUM.

180

Bcero

649/412
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3. YCJIOBUS PEAJIM3ALINU TPOT'PAMMBI
MNPOPECCHUOHAJBHOI'O MOAYJIA

3.1. Tpe6oBaHus K MUHUMAJbHOMY MAaTePHAILHO-TEXHHYECKOMY 00ecredyeHn o
Peanuszanus nporpaMMel MOAYJIsI IPEATIOIAraeT HATMUKE:

— JlaGopaTropusi npoeKTHPOBaHUA UU(POBBIX CHCTEM
— JlaGopaTopusi HHXKeHEePHOIl KOMIILIOTePHOi rpaduKu
— Macrepckast MOHTAKa ¥ POTOTUIIMPOBAHUSA HU(PPOBLIX YCTPOUCTB

O6opynoBanre KAOMHETOB U PabOYNX MECT JTabOpaTOpUU:

JlabopaTopusi npoeKTHpPOBaHUs HU(PPOBBIX CHCTEM

— aBTOMAaTHM3MpPOBaHHOE pabouee MecTO mpernojaBareis (Mpoleccop HE HMIKE 15, onepaTuBHas
namsTh 00bemMoM He MeHee 32 I'6 wm ananoru, HDD ne menee 1 TGO, MOHUTODP ¢ IUAaroHaIbIO HE
MeHee 21%) ¢ gocTymoM B HMHTEPHET M MPOTpaMMHBIM OOecriedeHHeM OOIIero Hu
npoecCHOHANBPHOTO Ha3HAaueHUs (CpeAcTBa MPOEKTUPOBAHHMS W MOJAETUPOBAHUSA LHPPOBBIX
CHCTEM, Cpe/ICTBA pa3pabOTKH MeYaTHBIX AT HU(PPOBBIX CUCTEM);

— aBTOMAaTHU3MpPOBaHHbIE paboune MecTa 00ydaromuxcs (Mpoleccop He HIKE 15, onepaTuBHAs MaMATh
o0bemMoM He MeHee 16 [0 wunm aHajgoru) ¢ MNpPorpaMMHBIM OOEcreueHueM OoOIero u
poeCCHOHATBPHOIO Ha3Ha4YeHUs (CpeAcTBa IPOCKTHUPOBAHHMA U MOJCIUPOBAHUS IH(PPOBBIX
CUCTEM, CPEJICTBA pa3pabOTKU MEUATHBIX IJIAT ITU(PPOBBIX CUCTEM);

— IIPOEKTOp, 3KpaH/MapKepHas J0CKa.

JlaGopaTopusi MH:KEHEPHO KOMIIbIOTEPHOI rpaguku

— aBTOMAaTHU3WPOBaHHOE pabodee MecCTO mpernoaaBaress (Mpomeccop He HIDKe 15, onepaTUBHAS
namsTh 00beMoM He MeHee 32 I'6 wim ananoru, HDD ne menee 1 TGO, MOHUTOpP ¢ AMAaroHaibio HE
MeHee 21%) ¢ gocTymoM B HMHTEpPHET M IPOTPAaMMHBIM  OOECIICYeHHEM OOImero u
npodeccuoHanbHOr0 HazHa4YeHHs (CpeicTBa aBTOMATU3MPOBAHHOI'O MPOEKTHUPOBAHUS, CPEICTBA
BHPTYyaJIH3allnN );

— aBTOMAaTHU3MpPOBaHHBIE paboune MecTa 00ydaromuxcs (Mpoleccop He HUXKeE 15, onepaTuBHas MaMsATh
obbeMoM He MeHee 16 [0 wam aHamoru) ¢ MNPOTPaMMHBIM OOECIIEUCHHEM OOIero M
npodeccHoHanbHOr0 Ha3Ha4YeHHs (CpelcTBa aBTOMATU3MPOBAHHOI'O MPOEKTHUPOBAHUS, CPEICTBA
BUPTYaIU3alllN);

— TIPOEKTOp, IKpaH/MapKepHas JI0CKa.

MacTepckasi MOHTaKa M IPOTOTHUNHPOBAHUS HM(PPOBLIX YCTPOICTB
— MOHT@XHBIU CTOJ (CTOJI, MOJKH, CTYJ, TyMOa, OCBELICHU);
— TasuibHas cTaHIUs (MAassIbHUK, EH, 0JIOBOOTCOC, TEPMOIHUHIIET);
— ocuuiiorpad 4-x kaHalbHbIN nonoca He menee 100 MI;
— (YHKIIMOHATLHBIN T€HEPaTOpP;
—  MYJbTUMETD;
— Onok mutanus (3-x kananeHBIN: 0,30 BonbsT 3A, 0,30 Bonst 3A, 5B 4A);
— Habop pyYHOTr0 UHCTPYMEHTA (MIMHIIETHI, CKaJIbIIeb, OOKOPE3bI);
—  ICHTpaJbHAs BBHITSDKKA WM aBTOHOMHBIN (DUIIBTP Ha KaXKJ10e pabodyee MecTo.

OcHarieHHble 0a3bl MPAKTUKH:
Peanmzamust  oOpa3zoBaTenbHON  TporpaMMbl  TMpEANoNaraeT  o0s3aTelbHYH  y4eOHyl0 U
MIPOU3BOJICTBEHHYIO MPAKTHUKY.
YdeOHas MpakTHKa peain3yeTcss B MacTEPCKHUX MpodecCHOHaIbHOM 00pa3oBaTeIbHON OpraHU3aIllud 1
TpeOyer Hamuuus O0O0OpYJOBaHUS, HHCTPYMEHTOB, PAaCXOJHBIX MaTepHUaloB, OOECTICUNBAIOIINX
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BBITIOJITHEHHE BCEX BHJOB paboT, OINpENEeNeHHBIX COAEPKaHUEM MpOorpamMm MpodhecCHOHAIBHBIX
MOI[y.]ICfI, B TOM 4YHUCJIC O6OPYI[OB3HI/ISI U UHCTPYMCHTOB, UCIIOJIb3YyCMbIX ITPU MPOBCACHUN YEMIIMOHATOB
[Ipodeccuonansl W yKa3aHHBIX B HMHQPACTPYKTYPHBIX JIHCTaX KOHKYPCHOM JOKyMEHTAIHH
[Tpodeccronansl Mo KOMIETEHIHMAM «neKTpoHukay u «IIporpammuble pemeHus i OusHeca» (WU
UX aHAJIOTOB).

[Ipou3BoacTBEHHAsT MPAaKTHKA PEATM3yeTCs B OpPraHM3alUsAX JTI00ro mpoduist, o0ecTieYyrBarOInuX
NeSITeNbHOCTh  oOyuaromuxcss B rnpodeccnoHanbHoit obmactn 06 CBsi3b, WHPOpPMAIMOHHBIE U
KOMMYHHUKAIIMOHHBIC TCXHOJIOTHNH.

OO6opynoBaHHe TPEANPUATANA M TEXHOJOTHYECKOE OCHAIICHHWE pabd04YMX MECT IPOHU3BOJCTBCHHON
IMPaKTUKHU JOJDKHO COOTBETCTBOBATL COACPIKAHUIO HpO(i)eCCI/IOHaJH)HOI\/JI ACATCIBHOCTH HW  JaTh
BO3MOXKHOCTh OOYy4YaromeMycsi OBJaJeTh NPO(PecCHOHATLHBIMU KOMIIETCHIIMSIMU 110 BCEM BHUIaM
ACATCIIBHOCTU, NPEAYyCMOTPCHHBIMU HpOFpaMMOﬁ, C HCIIOJIb30BAHUCM COBPEMCHHBIX TCXHOJ’IOFI/II\/’I,
MaTepuaIoB U 000pyAOBaHUSI.

3.2. NudopmannoHHoe odecrnevyenne 00yyeHust

Ilepeyens pekoMeHAyeMbIX YUeOHBIX H3/IaHHUI, TONOJIHUTEIBHOM JUTEPATYPbI

OcHOBHbIE HCTOYHUKH:

1. Crenuna, B. B. Apxutektypa OBM u BbluncnurtenbHble cuctembl: yueOHuK / B.B. Crenuna.
— Mocksa: KYPC : UH®PA-M, 2021. — 384 c¢. — (Cpennee npodeccroHanbHoe 00pa3oBaHKe). -
ISBN 978-5-906923-07-3.

2. llumos, O. B. IlporpaMmMupyemple KOHTPOJUIEpPHI B CHCTEMax IPOMBIIIJICHHON
aBromaruzaruu: yueoHuk / O.B. llIumoB. — MockBa: UHOPA-M, 2021. — 365 c. + [lon. Mmarepuaib
[DnexTponnsIii pecypc]. — (Cpennee npodeccuonanbHoe oOpazoanue). -ISBN 978-5-16-015321

3. IlpoektupoBanue 1udpoBbix yctpoictB: yueOHuk / A.B. Kuctpun, b.B. Koctpo, M.b.
Huxudopos, .M. VYcriokoB. — MockBa: KYPC: MH®PA-M, 2019. — 352 c¢. — (Cpennee
npodeccuonanibHoe oOpazoanue). - ISBN 978-5-906818-59-1. - Tekcr: anmektponHsii. - URL:
https://znanium.com/catalog/product/1002587 (mata o6pamenus: 09.12.2021). — Pexxum mocryma: 1mo
TIOJIITHCKE.

JlonoHUTe/IbHbIE HCTOYHUKH

1. Turos, B. C. [IpoekTupoBaHue aHAIOTOBBIX U IIU(PPOBBIX YCTPOUCTB: YueOHOEe mocodue /

B.C. TuroB, B.M. MBanoB, M.B. BboOwipb. - Mocka: HUI[ MHO®PA-M, 2017. - 143 c. (Bweicuiee
obOpaszoBanme: bakamaBpuar). ISBN 978-5-16-009101-3. - Tekcr: omekrponnbii. - URL:
https://znanium.com/catalog/product/422720.

2. Yepenanos, A. K. MukpocxemoTexHuka [ I1eKTpoHHBIN pecypc]: yueonuk / A. K. UepenaHos.
— M.: UHOPA-M, 2020. — 292 ¢. — Pesxxum moctymna: https://znanium.com/catalog/product/1043132.

3. MyxanuH, JI. I'. CxeMOTexHHMKa U3MEPHUTENbHBIX YCTPOHCTB : yueOHoe nocodue ams cno / JI. T
MyxaHuH. — 2-e u3l., crep. — Cankr-IletepOypr : Jlans, 2022. — 284 ¢. — ISBN 978-5-8114-8972-
5.— Tekcr: onekrpoHHslii / Jlame @ 3nekTpoHHO-OMONMoTeyHas  cucrema. —  URL:
https://e.lanbook.com/book/185993 — Peskum qocTyma: Jjist aBTOPU3. TTOJIb30BATEIEH.

HNHuTepHer-pecypcesl:

1. http://www.studmedlib.ru, http://www.medcollegelib.ru 35C«KoHcynbTaHT cTyAeHTa»
VYuebHukH, yueOHble mocobus, no sceM obnactsm 3HaHuis BO u CIIO, a Takke MoHOTpaduu U
Hay4Hasl IepHoInKa

2. https://e.lanbook.com - OBC «Jlaub»

3. http://iprbookshop.ru/ - 96C «ARITuDpoyKe»

4. https://H36.pd - HattmonanwsHas snekrponnas o6udnuoreka PI'b



https://znanium.com/catalog/product/422720
https://znanium.com/catalog/product/1043132
https://e.lanbook.com/book/185993
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
https://e.lanbook.com/
http://iprbookshop.ru/
https://нэб.рф/

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI
MPO®ECCUOHAJIBHOIO MOJY.JISA
(BUJIA MPO®ECCUOHAJILHOI JESITEJILHOCTH)

KOHTpOJII) 1 OLCHKA pE3yJIbTaTOB OCBOCHUWA NWCHUILIIMHBI OCYIICCTBIIACTCA MPLIIOJaBaTCICM B

MpoIiecce MPOBEICHUS TaA0OPATOPHBIX padOT, TECTUPOBAHUS, & TAK)KE BHITIOJIHEHUS O0yYaIOIIIMMUCS

HUHIUWBUAYAJIbHBIX 3aHaHHﬁ.

Kon n nammeHoBaHue
npodeccuoHAIbLHBIX
U 00IMX KOMIIEeTEeHIHH,
(popMupyembIx B pamMmkax
MOIYJIb

Kpurtepnu onenku

MeToabl OIEHKH

IK 1.1.

AHanu3upoBath TpeOOBaHUS
TEXHUYECKOTO 3aJJaHus Ha
MPOEKTUPOBaHKE HU(POBBIX
YCTPOWCTB.

- BBITIOJIHEH aHaJIu3
HEIMIPOTHUBOPCUUBOCTDH
TpeOOBaHM 3a/IaHNS;

Ha

- OMMpPECACIICHBI UCXOHBIC
JaHHBIC U KPUTCPUH OLCHKU
COOTBETCTBUS pe3yJIbTaTa
TpeOOBAHMSIM 3a/TaHMSL.

IK 1.2.

Pa3zpabarteiBaTh cxeMbl
U(PPOBBIX YCTPOUCTB HA
OCHOBE MHTETPAJIbHBIX CXEM
pa3HOM CTENEeHU UHTErpaluu
B COOTBETCTBUU C
TEXHUYECKHUM 3a/IaHUEM.

— paspaborana cxema 1udpoBoro
YCTpOMCTBA U TPOBEPEHBI
pe3yNbTaThl ee
(GYHKIIMOHUPOBAHUS Ha
COOTBETCTBUE 33JaHUIO

IIK 1.3.

OdopMIATh TEXHUYECKYIO
JOKYMEHTAIMIO Ha
MIPOEKTUPYEMBIE YCTPONCTBA.

- BBIIIOJTHEHA  pa3paboTka
JOKYMEHTaluu B o0beme,
OTpeIeICHHOM 3a/IaHueM

IIK 1.4,

BreimonHaTs
MPOTOTUITUPOBAHUE
U(PPOBBIX CUCTEM, B TOM
YHUCJIe — C IPUMEHEHUEM
BUPTYalIbHBIX CPE/ICTB.

- MpCaCTaBJICH
IIPOTOTHUIL n BBITIOJIHCHO
TCCTHUPOBAHUC IIpOTOTHIIA

pa3paboTaHHOTO yCTPOCTBa

TectupoBanue.
VY CTHBIA U NUCHMEHHBIN
ompoc.

JleMOHCTpaImOHHbIN
JK3aMeH

Brimomaenus

WH/IMBUTy ATBHBIX
NOMAaIlTHUX 3aJaHuH.
BrinosiHeHue KypcoBoro
MIPOCKTUPOBAHUS.
DKCnepTHOE HAOIIOCHUE
BBITIOJTHEHHS JTA0OPATOPHBIX
pador.

DKCnepTHOE HAOII0CHUE
BBITIOJTHCHHS TIPAKTHYCCKUX
pador.

O1ieHKa peleHus
CUTYaIlMOHHBIX 3a]1a4.
OrneHka nporecca u
pE3yNIbTaTOB BBIOJIHEHUS
BHJIOB pPa0OT Ha IIPAKTHUKE.
3amnura oT4eTa 10 UTOram
BBINOJIHEHHBIX
MPaKTUYECKUX 3aHATHH U
1a00paToOpHBIX paboT

OK 1. BeiGupath criocoOsl
peleHus 3a1a4
npogeccuoHaIbHON
JeATeIbHOCTH
MIPUMEHUTEITBHO

K Pa3JINYHBIM KOHTEKCTaM

- 000CHOBaHHOCTH MTOCTAHOBKHU
1eNIH, BEIOOpA U TPUMEHEHUS
METOJIOB M CITIOCOOOB peIIeHUS
npoecCHOHaIbHBIX 3a7a4;

- aJIeKBaTHAasl OIICHKA M CAMOOIICHKA
3¢ (hEeKTUBHOCTH U Ka4eCTBa
BBITIOJTHEHUS TTPO(ECCHOHATBHBIX
3a/aq

OK 02. Ucnonp30BaTh
COBpPEMEHHBIE CPE/ICTBA
IIOMCKa, aHaJIN3a

Y UHTEPIPETAIUH

- UCIIOJIb30BAHUE PA3JIMYHbBIX
HWCTOYHHUKOB, BKIIFOUAsI
3JIEKTPOHHBIE PECYPCHI,
meaunapecypebl, UHTEpHET-

WNurepnperanus
pe3yJIbTaTOB HAOMIOACHUH 32
JEATEBHOCTBIO
o0y4aroIierocst B porecce
OCBOEHHMSI 00pa30BaTEIbHOM
IIPOrPaMMBlI.

DKcTepTHOE HAOII0IeHUE

U OLIEHKA Ha JJabopaToOpHO-
IIPAKTUYECKUX 3aHATHUSAX,
IIPY BBITIOJIHEHUH PabOT 1O
yueOHO 1
IIPOU3BOJCTBEHHOMN




uHpOpMaIny,

1 MTHPOPMALIMOHHBIE
TEXHOJIOTUH IS BBITIOJTHEHUS
3aza4 npodeccuoHaIbHON
JeSATEIbHOCTH

pecypcehl, EPUOANICCKUAC U3IaHUS
110 CIICHUAJIBHOCTHU JIA PCIICHUSA
npodeccnoHaNbHBIX 33129

OK 03. [TnanupoBatb

Y pPeaNn30BbIBATH
coOCTBEHHOE
npodeccnoHaIbHOe

Y JINYHOCTHOE Pa3BUTHE,
PEIIPUHIMATETBCKYIO
JeSTeTbHOCTD

B npodeccroHalIbHOM cdepe,
WCTIOJIH30BATh 3HAHUS T10
(uHaHCOBOW I'PaMOTHOCTH
B Pa3JIMYHBIX )KU3HEHHBIX
CUTYaIHsIX

- ACMOHCTpaluurs OTBETCTBCHHOCTHU
3a IIPUHATHIC PELICHUS

- 000CHOBaHHOCTh CaMOAHAJIN3a

U KOPPEKLUA pe3yIbTaTOB
COOCTBEHHOM PabOTHI

OK 04. DddexTrBHO
B3aMMO/ICHICTBOBATh

1 paboTaTh B KOJIJICKTUBE H
KOMaH/Ie

- B3aUMOJICHCTBIE

¢ oOy4JaroImMMucH,
MperoaBaTeNIIMA U MacTepaMu

B X0j/i¢ 00yUYeHUs, C
PYKOBOJUTEIISIMHA YICOHOM

Y TPOM3BOJICTBEHHOMN MTPAKTHK;

- 000CHOBaHHOCTH aHAJIN3a PaOOTHI
YJICHOB KOMaH/IbI (TTOTYNHECHHBIX )

OK 05. Ocy1iiecTBasiTh
YCTHYIO ¥ TTMCBMEHHYIO
KOMMYHHKAITHIO

Ha rOCyJIapCTBEHHOM SI3BIKE
Poccuiickoit ®eneparuu ¢
Y4ETOM O0COOCHHOCTEH
COLIMAILHOTO

Y KYJbTYPHOT'O KOHTEKCTa

-TPaMOTHOCTh YCTHOM

Y MUCbMEHHOM peuH,

- SICHOCTh (POPMYITUPOBAHMS
U U3JI0KEHUS MbICIIEH

OK 06. ITposiBisTH
IPaXKIaHCKO-
MaTPUOTUYECKYIO TIO3HIIHUIO,
JEMOHCTPHPOBATH
0CO3HAHHOE TOBEICHHUE Ha
OCHOBE TPaIUIHOHHBIX
00IIeUeI0BeYeCKUX
LIEHHOCTEH, B TOM YHCIIE C
y4eTOM rapMOHHU3AINN
MEXKHAIMOHAIILHBIX

1 MEXPETUTHO3HBIX
OTHOIICHU, TPUMEHSTh
CTaHJIapPThI
AHTHUKOPPYIIIUOHHOTO
MOBEACHUS

- cOOMIFOICHUE HOPM TTOBEICHUS
BO BpeMsl y4eOHBIX 3aHATUI

U TIPOXOXKICHUS yueOHON

Y TIPOU3BOCTBEHHOMN MPAKTHK

OK 07. CopgeticTBOBaTh
COXPaHCHHIO OKPYKAOIICH
Cpelbl, pecypcocOepekeHHIO,
MPUMEHSTh 3HAHUS

00 M3MECHEHHNH KJIMMAaTa,

- 3((heKTHBHOCTD BHITIOTHEHHS
MIPABUJI TEXHUKH O€3011aCHOCTH

U OXpaHbl TPYJla BO BpeMsl yueOHBIX
3aHATUU, IPU IPOXOKICHUU
yueOHOM

IIPAKTHKaM, 3allH1Ta
KypCOBOI'O IIPOEKTA.
JleMOHCTpalMOHHbIN
IK3aMEH




MPUHLIUIIBI OEPEKITUBOTO
MIPOU3BOICTBA, SP(PEKTUBHO
JEHUCTBOBATH

B UPE3BBIUANHBIX CUTYAIHIX

U NIPOU3BOJCTBEHHOM IIPAKTUK;

- 3HaHUE U UCTIOJIH30BAHNE
pecypcocOeperaronmx TeXHOJIOTHiA
B 00J1aCTH 3JEKTPOHUKH

¥ IPUOOPOCTPOCHUS

OK 08. Mcnoap30BaTh
cpencTBa GU3NICCKOU
KYJIBTYPBI JUIsSI COXPaHCHHS
U YKpEIUICHHS 3I0POBbS B
nporecce
npo¢eCCUOHAILHON
JeSATETbHOCTH

1 TIOJJIEPKaHHS
HE00X0IMMOT0 YPOBHS

- 3(0EeKTHBHOCTH MCIOJIL30BAHUS
UH(POPMALMOHHO-
KOMMYHHUKAI[HOHHBIX TEXHOJIOTHIi
B IpodeCcCHOHATBLHON
JeSITEITBHOCTH COTJIACHO
(bopMHUpPYyEMBIM YMEHHUIM

Y TIOJTYy9aeMOMY TPAaKTHIECKOMY
OIIBITY

(buzmgeckoit

MIO/ITOTOBJICHHOCTH

OK 9. [Tonb3oBaThcA - 3(h(heKTUBHOCTD HCIOJI30BAHUS
npodeccuoHanbHOM B NpodeccroHalIbHOMN
JIOKyMEHTaluen NESITETFHOCTH HEOOXOTUMOM

Ha roCcyJapCTBEHHOM
1 UHOCTPAHHOM A3BIKAX

TEXHUYECKOHN JOKYMCHTAIUH,
B TOM YHMCJIC HAa MTHOCTPAHHOM
SI3BIKE




