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Cr. nper. H.B. PemernukoBa

(OIDKHOCTB, Y4. CTETICHB, 3BaHUE) (moamucek, nara) (MHUIMATEL, GaMuITHs)



Annoranus

Hucuumnuna «udpossie ycTpoiicTBa aBTOMaTHKW» BXOAMT B 00pa30BaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHUs — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
crenuaibHoctd 15.03.04 «ABTOMaTH3alMs TEXHOJOTMYECKUX MPOLIECCOB M IPOU3BOJICTBY»
HANPABICHHOCTH «ABTOMATU3AINS TEXHOJIOTUYECKHUX MPOIIECCOB U MMPOU3BOJICTBY. JluciuIuimmHa
peanmmu3yetcs kadenpoit «Ne31».

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

[IK-4 «CrnocoOGHOCTh BBINONHATH pabOThl 1O ABTOMATHU3AIMH TEXHOJIOTUYECKUX
MPOLIECCOB UM TMPOU3BOJICTB, UX OOECIICUCHUIO CPEJICTBAMHM aBTOMATH3ALMK M YIPaBJICHUS,
TOTOBHOCTBIO HCIOJIb30BAaTh COBPEMEHHBIE METOJbI U CPEACTBA aBTOMATH3AIl[MH, KOHTPOJIA,
JTUATHOCTHKYU Y UCIIBITAHUI

CopepxaHue TUCHUIUIMHBI OXBaTbIBAa€T KPYr BOMPOCOB, CBA3AHHBIX C TEOpHEH U
NPAaKTUKON CXeMOTEXHHUKH HHU(POBBIX YCTPOHUCTB.

[IpenogaBanne AMCUMIUIMHBI TpeAycMaTpuBaeT cieayronpe ¢GopMbl OpraHU3aluU
yueOHOro Mmpoliecca: JIKIIH, 1a00paTopHbIe pabOThI, CAMOCTOSITENIbHASL pa00Ta 00YyJarOIIEeTOCH.

[IporpaMMo#l NUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHASI aTTecTanus B hopme audhepeHIINPOBAHHOTO 3a9ETa.

OO0mias TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBNseT 3 3aueTHhIX eauHuibl, 108
YacoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb IUIAHUPYEMBIX PE3yJIbTATOB O0YUYECHHUS MO TUCIUILIHHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
Jucunmumna «L{udpossie ycTpoiicTBa aBTOMAaTHKH» OXBAaTBIBAET KPYr BOIPOCOB, CBA3AHHBIX C
TEOpHEN U MPAKTUKOW CXEMOTEXHUKU HU(PPOBBIX YCTPONCTB, IPUMEHSIEMbIX Ul aBTOMAaTU3aL1H
TEXHOJIOTUYECKUX MPOIIECCOB M MPOU3BOICTB, 00ECTICUCHHEM MX CPEICTBAMH aBTOMATH3AIMH U
ylpaBjieHUs.. DTU 3a/lauid Ype3BbIYAHO aKTyallbHbl B HACTOsAIIEE BPEMs, YTO OOYCIIaBIMBAET
11e51eco00pa3HOCTh M3YYEHUE ITOW JUCIHUIUIMHBI OakaliaBpaMy IO HANpaBICHUIO MOJATOTOBKH/
crenuanbHocta 15.03.04.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeIbHOM MporpaMMbl BbICHIEr0 00pa3oBaHus (Jajiee —
OI1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX Pe3yJIbTATOB 00y4EHUS IO JUCLHUIUIMHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHus AUCLMILIMHBI O0OydYaroUuiics AOKEH 00JjanaTh CieIyOLIUMU
KOMIIETEHIIMSIMU HJTH UX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMIA U HHINKATOPOB MX JOCTHXKEHHS

Konn
Kareropus (rpynna) Ko u HauMeHOBaHKE HHAMKATOPA JOCTUKECHUS
HaMEHOBaHUE
KOMIIETEHIIUU KOMIIETEHIIUU
KOMIETEHIINHU

I1K-4 CriocobHOCTH
BBITIOJIHATH PaOOTHI
10 aBTOMAaTH3aIUU
TEXHOJIOTUIECKUX
IPOLIECCOB U
MIPOU3BOJICTB, UX

00€eCIIEYEHHTO [1K-4.3.1 3HaTh OCHOBHBIE METO/IbI U CPEACTBA
cpencTBamMu ABTOMATHU3AIMU TEXHOJIOTHYECKUX MTPOLIECCOB U
[IpodeccuonabHbIe | aBTOMATH3AIIUN U MPOM3BOJICTB
KOMIETECHIINU YIpaBJICHUS, [1K-4.B.1 BnageTh HaBbIKaMU 0OECTICUECHHS
TOTOBHOCTBIO TEXHOJIOTMYECKHUX MPOIECCOB U MPOU3BOJICTB
HCIOJIL30BATh CpelCcTBaMHU aBTOMATH3ALMK U YIIPABJICHUS
COBPEMEHHBIE
METO/IbI U CPEJICTBA
aBTOMAaTH3allNH,
KOHTpOJIS,
JIMAarHOCTHUKH B
HUCIBITAaHUN

2. Mecro nuctutuinHbEL B cTpykType OI1
JucuunnuHa Oa3upyercs Ha 3HAHUSAX, paHee MPHOOPETEHHBIX OOYYAIOIIMMUCS MPH
V3YyYECHUU CIEAYIOIUX AUCUUTUIAH:
— Marematuka. MaTeMaTu4eckuil aHaIus;
— Teoperndeckas MexaHUKa;
— DJIEKTPOTEXHUKA;
— Teopust aBTOMaTHYECKOTO yIIPABJIEHUS.

3HaHUA, NOJIYYCHHbIE IPU M3YYCHUM MaTepHualia JaHHOW JHCHUIUIMHBI, MMEKT Kak
CaMOCTOATENIBHOE 3HAYEHUE, TaK U UCIIOIb3YIOTCS IIPU U3YYEHUU APYTUX JUCLUIIINH:
- [IpoexTnpoBaHre aBTOMaTU3UPOBAHHBIX CUCTEM

3. OO0BEM H TPYTOEMKOCTh JUCIIUILTAHBI




Jlanueie 00 obmemM o0beMe AMCHUUIUIMHBL, TPYIOEMKOCTH OTAEIbHBIX BHJIOB Y4eOHOM
paboTHI IO TUCHUIUINHE (M pacHpeaeIeHue 3TOH TPYI0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B
tabnuue 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoeMKocTb 1o
Bun yueGHO# paboThI Bceero cemMecTpam
No5
1 2 3
Oowan mpyooemKocmp oucCyunIuHbl, 3/ 108 3/ 108
3E/ (4ac)
H3 Hux uacoe npakmuueckoi no020moeKu 17 17
AyoumopHhuie 3anamus, BCETO 4ac. 51 51
B TOM YHCJIE:
nexuun (JI), (gac) 34 34
npaktuyeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac)
CamocmoamenvHnas paboma, Bcero (4ac) S7 S7
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amen (3auer, Judd. 3auq, M. Hudd. 3ad.
DK3.%%) 3ad.

*k
IIpumedanue: kaHaUAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH TUCHUILIMHEI 110 pa3eiaM U BUAaM 3aHATUMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Pasiensl, TEMBI AUCIUTLIHHEL Jlexwmn | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 5
Paszzen 1. ludpoBbie cCUrHAIBI 2 1 4
Pasnen 2. KomnbrotepHas apudmernka 2 2 6
Pasnen 3. KoOMOMHALMOHHBIE JIOTHYECKHAE CXEMBI 6 4 12
Paznen 4}’ AnmapaTHasi peaau3alus JOTHYECKUX 6 2 8
GyHKIMHA

Paspen 5. Ludpossie aBTOMATHI 10 8 15
Pasient 6. MUKpOIIPOLIECCOPBI B MEKPOKOHTPOJIIEPHI 8 12
HUroro B cemectpe: 34 17 57
Hroro 34 0 17 0 57

IIpakTnueckass MOATOTOBKA 3aKJIIOYAETCSl B  HENOCPEICTBEHHOM  BBIIIOJHEHUU
oOy4JalolMMUCS  OMNpeNeJeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oyayuleu
npodecCHOHATIBLHOMN 1 TETbHOCTBIO.

4.2. ConepxaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHATHH.




Copep:xanne pa3aelioB U TeM JICKIIMOHHBIX 3aHATHI MPUBEICHO B TabmuIe 4.

Tabmuua 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IHUKJIA

Howmep pazaena

Hazsanwne u COACPpIKAHUE PA3CIIOB U TEM JICKIIMOHHBIX 3aHATUH

1

[Tousitue o mudposom curnane. [Ipeacrapnenne muppoBOro CUrHaNa
Ha (usnueckoM ypoBHe. AHanoro-uuppoBoe mpeoOpa3oBaHUE.
[ludpo-ananorossie npeoOpa3zoBaTEIN.

Cucrembl cuncnenusi. JlBomunas apudmeruka. IIpeacraBneHue
LEJIbIX YHUCENl CO 3HaKOM. J[BOMYHOE KOJMPOBAHUE JECATHUYHBIX
qrcel.

byneBa anrebpa. Jlormueckue cxembl 0e3 mamsatu. IlonsTue
aorngeckoro 6Oasmca. Kaprter Kapno. IIpocTtbie xoMOMHAImOHHBIE
cxeMbl. [Iporpammupyembie norudeckue wmarpuibl. [locTosHHBIE
3aIOMHHAIONIME YCTPOICTBA JUIs PeIN3alMY JIOTHUECKUX (PYHKIIMH.

AnmnapatHas  ba3oBele  jormueckue  3nemeHTHl.  [lapamerpsl
WUHTETPAJIBHBIX JIOTMUECKUX 3JIEMEHTOB. Jlormueckue 3JIEMEHTHI C
TpeMsl COCTOSIHUSIMU Ha BbIX0/1€. | OHKM B KOMOMHAIIMOHHBIX CXEMaX.

bazoBeie TMOHATHS aOCTPaKTHOH TEOPHHM AaBTOMATOB. TpHUITEpHI.
ACHHXPOHHBIN RS-tpurrep. CHUHXpOHHBIN RS-tpurrep.
IByxcrynenvarbiii  JK-tpurrep.  IlpoektupoBanue  mUQPPOBBIX
aBToMaToB. KonupoBaHHasi Tabiuna coCTOsHUM. ABTOMar Ha 0ase
JK-tpurrepoB. ABromar Ha 6a3e T-TpurrepoB. CIBUTOBBII perucTp
Ha ©Oaze D-tpurrepoB. CuHTe3 UHU(PPOBBIX aBTOMATOB C
MCII0JIb30BaHUEM MIOCTOSIHHOT'O 3allOMUHAIONIET0 YCTPOICTBA.

[IpyHIMIIBI  [TOCTPOEHMS MHUKPOIPOLIECCOPHBIX CUCTEM. THIbI
MHUKPONPOIIECCOPHBIX  cucTeM. OCHOBHBIE  PEXHUMBI  pabOTHI
MHUKpPOIpPOILIECCOpHBIX cucTeM. Kiaccudukanus MHKpONpoOLEecCOpoB
U MHUKPOKOHTpPOJIEpOB. OCHOBHBIE 3KCILTyaTallMOHHO-TEXHUYECKUE
XapaKTEPUCTHUKU  COBPEMEHHBIX  ILICHTPAJIbHBIX  IIPOLIECCOPOB.
ITepudepuiinbpie ycTpoiicTBa COBPEMEHHBIX MUKPOKOHTPOJLIEPOB.

4.3. IlpakTuyeckue (ceMUHAPCKUE) 3aHATUSA
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYIAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

N3 nux Ne
Ne | Tems! npaktnueckux | @opMbl MPaKTHYECKUX | TpPYyJOEMKOCTb, |IPAKTHYECKOH |pa3nena
n/m 3aHATUN 3aHATUH (gac) MOATOTOBKH, |AUCIUI

(gac) JIMHBI

Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEACHBI B Ta0IUIIE 6.

Tabmuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh

N3 Hux No
No TpynoeMKoCTb, | TPaKTUYECKON | pa3aena
HaumenoBanne nabopatopHbIx padboT pyA - | TP pasil
n/m (uac) MOATOTOBKU, | JHUCLIHII
(gac) JIMHBI




Cemectp 5

0 BBognas (otuer He TpeOyeTcst) 1 1 1
1 | MogemupoBanue pabotrer AIIl B cpene 4 4 2,3
Multisim
2 | UccnenoBanne KOMOMHAIIMOHHBIX CXEM B 4 4 3,4
cpene Multisim
3 | Bupryanbnasie RS-Tpurreps B cpeie Multisim 4 4 5
4 | BupryanpHble JBOMYHBIE CUETUYUMKHU CpEIE 4 4 5)
Multisim
Bcero 17 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KyPCOBOU pabOTHI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaronuxcs
Buiel caMocTosITeNIbHOM pabOThI U €€ TPYJAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabnuua 7 — Bugsl caMocTosITeNNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp S,
Bua camocrositensHOM paboThI
Jac qJac
1 2 3
N3yuenue TeopeTnyeckoro Marepuania
30 30
nucuurnael (TO)
[ToaroToBka K TEKyIIEeMy KOHTPOJIIO 12 12
ycneBaemoctu (TKVY)
IToaroroBka K mMpoMeXyTOYHOU
15 15
atrectauuu (I1A)
Bcero: 57 57

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUTSL CAMOCTOSITENIBHON pabOThI 00YYArOMIMXCS IO TUCITUTLINHE (MOIYITIO)

Y4eOHO-MeTOAMYECKE MaTepHalbl Il CaMOCTOSITENIbHOM paboThl 00yJaromIMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TaHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX MU3AaHUMN

KomiuecTso 3k3eMInIsIpoB B

HInp/ oubnmiorexe
URL bubnuorpaduyeckas ccpiika
(KpoMe AIIEKTPOHHBIX
azmpec
HK3EMILISIPOB)

Hudposas cxemorexHuka: yued. mocobue / M. B.
bypakos, /. O. SAkumosckuii. — CII6.: C.-IlerepO. roc.
VH-T ad3pOKOCM. TPHUOOPOCTPOCHUS. - DIEKTPOH.
TekcToBble faH. - CII0. : M3a-Bo 'YAII, 2019. — 127 ¢

CxemoTexHHKa U(POBBIX YCTPOHCTB: yued. mocodue /
0. B. bakmeeBa. — CII6., C.-Iletep6. roc. yH-T




a’pOKOCM. TPUOOPOCTPOCHUS. - DIIEKTPOH. TEKCTOBBIE
nad. - CII6. : Uso-so I'VAIL 2020. - 113 ¢

Mukpornpoueccopsl: YCTPOUCTBO U IPOrpaMMHUPOBAHUE.
[TpuHIMITEI TOCTpOCHUS: yuel. mocooue /

1O. B. bakmieena, H. B. IToBapenkun, A. K. EpmakoB. —
CIIb., C.-ITerepb. roc. yH-T a3pOKOCM.
MPUOOPOCTPOEHUS. - DIEKTPOH. TeKCTOBBIE faH. - CII6.
: U3n-Bo I'YAIL, 2022. — 144 c.

ABTOMAaTH3aIUs IPEKTUPOBAHNE U TPOU3BOJICTBA: Yuel.
noco6ue / B. B. bynaros. — CII6., C.-Iletep6. roc. yH-T
a’POKOCM. TPUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIC
nad. - CII6. : M3a-Bo I'VAII, 2020. - 95 ¢

7. IlepeyeHb IEKTPOHHBIX 0OPa30BATEIbHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMM YHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(pOpPMaLOHHO-
TEJIeKOMMYHUKaMOHHONW ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHS TUCIHUILIAHBI
npuBezeH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumenoBanue

8. Ilepeuenr HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEUCHHS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yeMOTr0 IPOrPaMMHOTO oOecTieueHHs npeacTabieH B Tabmuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

Multisim

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIlecca MO JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CocrtaB MaTepHaTbHO-TEXHUYECKOW 0a3pl, HEOOXOAMMOW JUIsI  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, IPECTaBIeH B Tabnuiel 2.

Tabmuma 12 — CocTaB MaTepHaIbHO-TEXHIUYECKON 0a3hl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)




1 JlexuurOHHAS ayaUTOPHUS

2 MynpTUMeaUIHAS JIEKUUOHHAS ay IUTOPHUS

10. Onenounble cpeacTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OIICHOYHBIX CPEACTBAJS MPOBEACHUS IMPOMEKYTOYHOM aTTECTAIlUH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHUSI POMEKYTOYHON aTTeCTaIlluN

Buj npomexxyTouHOM aTTecTaluu IlepeueHb OLICHOUYHBIX CPE/ICTB

JuddepeHnmpoBanHbIii 3a4ET Crincox BOIpocoB

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl S-0ayulpHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIII, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6atbHast ~ mIKajga ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IIpaBUja
UCTIOJIB30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATHBHBIM aKTOM
['VAIL
Tabmmna 14 —Kpurepuu onieHKH ypoBHS cpOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

Xapakreprctuka chOpMUPOBAHHBIX KOMITCTEHITUI
5-0ayuipHad mIKaia paKIep (bopup

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIONIOJHHUTEIBHOHN JIUTEPATYpHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESTSIIbHOCTHIO HAIPABIICHHS;

— yMeJI0 00OCHOBBIBAET U ApPTYMEHTUPYET BBIIBUTAEMbIC UM HIICH,

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TOHSITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHas, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPaTypPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKOH JESITETHHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4YHbIE TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAQJICET CHCTEMOH CIIeIMATN3NPOBAHHBIX TTOHSITHH.

«XOPOIIIO)»
«3aYTEHO»

— oOyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepual,
[0 CYILIECTBY H3JaracT €ro, ONHUpasCh Ha 3HAHMUS TOJBKO OCHOBHOWU
JUTEpaTypHl;

— JIOIyCKAeT HeCYIIECTBEHHbIE OIUMOKN 1 HETOUHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM INPUMEHECHHHM 3HAHMI
HaIlpaBJICHUS;

— c1abo apryMeHTHPYeT HayuHbIE MTOJI0KECHHUS,

— 3arpynHsieTcs B GOPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YAaCTUYHO BJIAJIEET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITUH.

«yZIOBJIETBOPUTEITHHOY
«GauTEHO»

— o0yyJaromuiicss He YCBOWJI 3HAYUTENbHOH 4YacTH MPOrpPaMMHOIO
MarepHaa;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMOKH W  HETOYHOCTH  TIpH
paccMOTpeHHH TIPo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCIIBITBIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXKET apryMEeHTHPOBATh HAy4YHbIE MTOJIOKECHHUS,;

— He QOpMYJIMPYET BHIBOJAOB U 0000LICHHIA.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»




10.3. TunoBbie KOHTPOJILHBIC 3a/IaHUS UM HHBIE MATEPUAIIBI.
Bompocsr (3amaun) asis sK3aMeHa mpeICTaBIeHb B Tabuie 15.

Tab6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Kon
Ne i/t [Tepeuyens BonmpocoB (3a1a4) 115 IK3aMeHa HHMKaTOpa

Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO

Bompocsr (3agaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabnuie 16.
Ta6ymma 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera
Kon
Ne i/t [Tepeuens BompocoB (3ama4) ams 3adera / audd. 3auera pHMKaTOpA

1 ITonsitue udpoBoro curnaa I1K-4.3.1
2 Jluckperusanys no BpeMeH! I1K-4.B.1
3 KBaHTOBaHue 110 ypOBHIO I1K-4.B.1
4 IIpencraBiaenue nu@poBoro curHaga Ha GU3NIECKOM YPOBHE I1K-4.B.1
5 [TapamnensHble oqHocTynenuarsie AL I11K-4.B.1
6 AIIIT mocnenoBaTeIbHOTO MPUOIMKCHUS I11K-4.B.1
7 Curma-gensta AL TIK-4.B.1
8 JIBonyHas cUCcTEMa CUMCIICHUS I1IK-4.B.1
9 BocbmepruHas 1 mecTHaquaTepUYHasi CHCTEMbI CYUCIICHUS [1K-4.B.1
10 JlBonuHas apudmeTuka I1K-4.B.1
11 [TpencTaBieHne HENbIX YUCEI CO 3HAKOM [1K-4.3.1
12 JIBOMYHOE KOAMPOBAHUE JECATUYHBIX YHCEIT 11K-4.3.1
13 bynesa anre6pa I1K-4.3.1
14 Jlormdeckue cxembl O€3 MaMsITH I1K-4.3.1
15 [TonsiTre noruveckoro Gazuca I1K-4.3.1
16 Kapts! Kapno [1K-4.3.1
17 ITpocThie KOMOMHAIIMOHHBIE CXEMBI T[1IK-4.3.1
18 IIporpamMmmupyemsble JOTHYECKHE MATPULIBI [1K-4.3.1
19 [TocTostHHBIE 3aTTOMUHAIOIIUE YCTPOMCTBA IS PeaTH3alluu [1K-4.3.1

JIOTUYECKHUX (QYHKIUN
20 ba3oBbIe TornyecKue 3JIeMEHTBI ITK-4.3.1
21 Jlornueckue 31eMeHTHI C TPeMsl COCTOSHUSIMU Ha BBIXOJI€ I1K-4.B.1
22 Jlormdeckuie 371€MEeHThI C OTKPBITHIM KOJUIEKTOPOM [1K-4.B.1
23 I'oHKHM B KOMOMHAIIMOHHBIX CXEMax T1IK-4.B.1
24 ba3oBble MOHATHS aOCTPaKTHOM TEOPUN aBTOMATOB [1K-4.B.1
25 Tpurrepst I1K-4.B.1
26 AcunxpoHHbIi RS-Tpurrep I1K-4.B.1
27 CunxponHslii RS-tpurrep [1K-4.B.1
28 KoaunpoBanHas Tabnuiia cocTOsTHUM T1IK-4.B.1
29 ABromar Ha 6aze JK-tpurrepon I1K-4.B.1
30 ABTroMmar Ha 6a3ze T-Tpurrepos I1K-4.B.1
31 CrnBurosslii peructp Ha 0aze D-tpurrepon [1K-4.3.1
32 Cunre3 nudpoBbIX aBTOMATOB C UCIOJI30BAHUEM [1IK-4.3.1

MOCTOSIHHOT'O 3aITOMHMHAIOIIET0 YCTPOicTBa
33 OCHOBHBIE TPUHIUIIBI IOCTPOECHUSI MUKPOIIPOLECCOPHBIX [1K-4.3.1

CHCTEM
34 THUITBI MUKPOIPOLIECCOPHBIX CUCTEM [1K-4.3.1
35 OCHOBHBIE PEXKHUMbI pa00THl MUKPOTIPOLIECCOPHBIX CHCTEM [1K-4.3.1
36 Kraccudukanus MUKpOIPOIIeCCOPOB M MEKPOKOHTPOJIEPOB ITK-4.3.1




37 OCHOBHBIE IKCIUTYaTalIMOHHO-TEXHUYECKUE XapPAKTEPUCTHK I1K-4.3.1
COBPEMEHHBIX IIEHTPAJILHBIX IPOLIECCOPOB

38 [Tepudepuiinpie ycTpoiicTBa COBPEMEHHBIX [1K-4.3.1
MHUKPOKOHTPOJIICPOB.

[lepeyenp TeM Uii KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 17151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMepHBIii IepedeHb TeM Il KypCOBOI'O IPOEKTUPOBAHUS/BBIIOJIHEHUS
- KypCOBOI1 pabOThI

Y4eOHBIM MJIAaHOM HE MPEAYCMOTPEHO

Bonpockl g npoBeneHUs IMPOMEXYTOUYHOM aTTecTallud B BHJAE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabmuna 18 — [IpuMepHbIi IepeYeHb BOIPOCOB JJIsI TECTOB

Kon

Ne ni/m [TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB
WHAMKATOpa

[TepeueHs TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYYAIONIUXCS 3a09HON (OPMBI
oOydeHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mn Ilepeuenb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeToqu4eckre  MaTepUaNbl,  ONPEACISAIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUMX JdTanbl (OPMUPOBAHMUS KOMIIETEHIIMM, coaepxarcs B
JIOKaJbHBIX HOPMATUBHBIX akTax [ YAIl, periaMeHTHpyIONIUX TOPSIOK U  MPOIEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOIIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTAIllMi O0YyJaromIuxcs
I'VAIL

11. Mertoandeckue yKazaHus Ui 00YJarOIIUXCs IO OCBOSHHUIO JUCIUILTAHBI

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWEe ydeOHOoro marepuaia. HasHadeHWe COBPEMEHHOH JICKIIUH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJeM JUCIHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIIIHMX
JOCTHIKEHUI HaydyHOW MBICTU. B yueOHOM mporiecce JEKIUsS BBIMOIHSAET METOJ0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAITMOHHYIO (DYHKIUHU. JIEKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKpPETHOW o0jacTu 3HaHUA, €€ MpoOIEeMBbI, JaeT IEeNbHOE MPEJCTaBICHHE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIATLTHHAMH.

[TnaHupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAIOIIUMHKCS JICKIIMOHHOTO MaTepraa;

— TIONyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUH, YpPOBCHB
KOTOPBIX OIPEEISIETCS EIEBOW YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— TIONy4YeHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOaBaTeleM;

— pa3BuTHE MPO(PEeCCHOHATBLHO-IEIOBBIX  KAauecTB, JIIOOBH K  TpeaMeTy |
CaMOCTOSITEIIbHOTO TBOPYECKOT'O MBIIIIIICHHS.




— TOsBJIEHUE HEOOXOMMOr0 HHTEpeca, HEOOXOAUMOTO I CAMOCTOSTENILHOM PadoTHI;

— TOJyYeHHe 3HAaHWH O COBPEMEHHOM YPOBHE pPa3BUTUS HAyKHM W TEXHHUKH H O
IPOTHO3€ UX Pa3BUTHUS HA ONMKaNIINE TOJBI;

— Hay4yuTbhCS METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJABHBIE MBICTH H
NOJIOKECHUS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH HMX B  Pa3JIMYHBIX
(bopMyITUPOBKaXx);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JIeKIIMOHHBIN  MaTepua’l MOXKET CONpPOBOXKAATHCA JAEMOHCTpalMed ClaiiioB
UCTIOJIb30BAHUEM PAa3/laTOYHOTO MaTepHaia IpPH TPOBEACHHH KOPOTKHX JHUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHUS OTJEIBHBIX TEMATHK 0 JUCIUTUIMHE.

CTpyKTypa MpeoCcTaBICHUS JEKIIMOHHOTO MaTepuaa:

— Metoasl W cpeacTBa CXEMOTEXHUKH LU(PPOBBIX YCTPOKMCTB, CBA3b C 3aJadyaMH

peasbHOrO MHpA;

— Pazgensl cxeMOTeXHUKH ITU(PPOBBIX YCTPOWCTB, KIACCH(PUKALUS PELIaeMbIX 3a/1a4 U

COOTBETCTBYIOLIMX UM MOJICIICH;
— CoBpeMeHHBIE ITU(PPOBBIE YCTPOWCTBA ABTOMATHKH.

11.2. Metoauueckue yka3aHusi A7 OOydYarolUXCsl MO BBIIOJHEHUIO J1a00paTOPHBIX
pabor

B xonme BeimonHeHus mabopaTopHbIX pabOT oOydamImuics AODKEH YriayOuTh H
3aKpENHTh 3HAHUWS, MPAKTUYCCKUE HABBIKH, OBIIAQJICTh COBPEMEHHOW METOJIMKONW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 0O0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AQHAJTUTUYCCKOMN YacTe U KOHTPOJIbHBIX MEPOITPUSATHH.

Brimonnenue mabopaTopHbIX pabOT 00YyYaIOIIMMCS SIBISETCS HEOTHEMIIEMOW YacThIO
W3YYCHUS JTUCIUIUIMHBI, ONPESIIeMON y4eOHBIM IUTAHOM, M OTHOCHUTCS K CPEJICTBaM,
o0ecrevynBaroIIUM PelIeHre CISTYIOINX OCHOBHBIX 331a4 00y4Yaroerocs:

— TpuUOOpeTeHWE HAaBBIKOB WCCIEAOBAHUS TMPOIECCOB, SBICHUH © OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW TUCIUILINHBI,

— 3aKperuicHHe, Pa3BUTHE W JICTAM3AINS TEOPETUYCCKUX 3HAHWUU, TOJYyYCHHBIX Ha
JIEKIUSX

— TONy4YeHHe HOBOM MH(OPMAIINH 110 U3Y4aeMOU TUCIUTLINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CaMOCTOATENIbHOW  paboThl ¢ J1a00paTOpHBIM
o0opysoBaHrEM U pUOopamu.

3ananue u TpeOOBaHMS K IPOBEICHUIO JIAOOPATOPHBIX padoT

3anaHue U TpeOOBaHUS K MPOBEIEHUIO J1a00paTOPHBIX PabOT rOTOBATCS K Pa3MEIIECHUIO
Ha 3JIEKTPOHHBIX pecypcax ['YAIL

Crpykrypa u ¢popma otueta o 1abopaTopHOi padboTe

Otuer o nabopartopHoil pabGore wumeer (¢(opMy THUIEPTEKCTOBOTO JOKYMEHTa,
COJEPIKALIET0 3aJaHUE Ha J1a0OpPaTOpHYI0 padoTy, KPaTKUE TEOPETUYECKUE CBEACHUS IO TEMe
paboThl, ONUCAHHWE CXEM U aJrOPUTMOB, HCIOJIB30BAaHHBIX IIPH BBHIOJHEHUH paboOTBHI,
pe3yIbTaThl BEIYUCIUTEIBHBIX AKCIIEPUMEHTOB B BUI€ TPaQHKOB (IMarpaMm), a TaK)Ke BBIBOJIBI
10 UTOTaM MPO/IETaHHON PaOOTHI.

TpeboBanus k opopmIIeHHIO OTUETa 0 TabOpaTOPHOI paboTe

OTueT MOMKEH CoAepIKaTh TUTYIBHBIN JIUCT, @ €T0 COJEPKAHHUE JTOJDKHO OBITH
odopmieno cornacao 'OCT 7.32 — 2017.

HopmartuBHas jokymeHTaIwsi, HeoOxoaumasi [uist opOpMIICHHsI, TPUBEICHA Ha
anekTpoHHOM pecypce ['YAIL: https://guap.ru/standart/doc



https://guap.ru/standart/doc

11.3. Meroauyeckue ykazaHus sl O0yJarOIIMXCS 10 TMPOXOXKICHUIO CaMOCTOSTEIbLHOMN
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, O0YYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IMPEIoaaBaTelis, HO 0e3 ero HermocpeJICTBEHHOIO
YUYaCTHS.

Jlns oOydaromuxcst 1Mo 3a04yHod (GopMme OOYyYeHHs, CaMOCTOsATENbHAs paboTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMupyercs
nenecoo0pa3Hoe MIaHUPOBaHUEe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3ALUU HpI/IO6peTa€MBIX 3HaHI/II71, O6€CH€‘-H/IBaeT BBICOKHUH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, IIOMOTAeT IIOJYYUTh HABBIKH TIOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00y4aroUuX CSASBIISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHall 1o TUCIUILIHHE;

—  METOJMYECKHE YKa3aHHS 10 BBHITIOJHCHHIO KOHTPOJIBHBIX PadOT (U1 00yJaroIIuXcst
10 32049HOM (hopme 0OyUeHHS).

11.4. MeTtoauueckue yKazaHus [UIsi OOYYArOIIMXCS IO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTHM NPEIyCMaTpUBAaET KOHTPOJIb KAauecTBAa 3HAHUI
00ydJaroumxcs, OCyIIECTBISIEMOr0 B TEUCHHE CEMECTpa C IeJIbI0 OIICHUBAHUS XO0/a OCBOCHUS
JUCUUIIIIUHBI.

Texymuit KOHTPOJb YCHEBAEMOCTH CTYJIEHTOB TIPOBOJUTCS TIyTeéM MOHUTOPUHTA
pE3yNbTATOB BBIMOJIHEHUs J1a0OpATOPHBIX pPabOT, KOHTPOJIBHBIMH BOMPOCAMU HA 3alIUTE
1ab0paTOPHBIX paboT, MyTEM IIPOBEICHUSI OOPATHOW CBSI3U BO BPEMsI ITPOBEICHHUS JICKITUH.

CBoeBpeMeHHass caaya OTYETOB MO JAaOOPaTOPHBIM pPAa0OTaM U TMOJOKHUTEIbHBIH
pe3yabTaT Ha MX 3aIIUTE MOXKET YUYUTHIBATHCS MIPU TPOBEICHUH MPOMEKYTOYHOM aTTECTAIIUH.

11.5. Meroauyeckue ykazaHus JJisi 00y4aroUIUXCs MO MPOXOKIACHUIO MPOMEXYTOUHOM
aTTECTALUH.

[Ipomexyrounas  artectanus  OOydalolIUMXCsl — MpeAycMaTpUBaeT  OIICHUBaHHE
IPOMEXKYTOUHBIX M OKOHYATENIbHBIX Pe3yJlbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAeT B
ceos:

— 1ubdepeHIMpPOBaHHbBIM 3aueT — 93T0 (opMa OLEHKUM 3HAHUHM, TOJTYYEHHBIX
00y4aromuMcs pU U3Y4YEeHUHU TUCHMILUIMHBI, IPU BBIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-HCCIEA0BATEILCKUX PA0OT U MPOXOKIEHUU MPAKTUK C aTTECTAIIMOHHON OIIEHKOU
COTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHO.

[Ipomexyrounas arrectanus nposogutcs no ®OC, npusegeHHomy B 1. 10.3 gaHHOMI
paboueil mporpammsl.



Jluct BHeceHus: U3BMEHEHU B pabouyto MporpaMmy JTUCIUILIMHBL
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