MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3BOBAHUS POCCUMICKOM
OEAEPAIINN
(enepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTEeIbHOE YUPEKICHHUE BBICIIIETO
o0Opa3oBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCY JAPCTBEHHBIN YHUBEPCUTET
ASPOKOCMUMYECKOTI'O [TPUBOPOCTPOEHUMA"

Kadenpa Ne 31

YTBEPXIAIO
PykoBoauTens HanpaBieHUs

J.T.H.,lIpod.

(OIKHOCTB, y4. CTEIEHb, 3BAHUE)

B.®. IIumnakos

(vuHULMANBI, (haMUITUs)

A
A

(TIoamuCH)

«24» wmapra 2022 T

PABOYAS [TPOTPAMMA JJUCLAITJIMHBI

«IIudpoBas cxeMOTEXHUKA
(HaumeHOBaHME TUCIUIIINHEL)

KO,Z[ HaIlpaBJICHUA HOI[FOTOBKI/I/
CIICnUaJIbHOCTHU

27.03.04

Haunmenopanue HaIpaBJICHUA

ynpaBHeHI/Ie B TCXHHYCCKHNX CUCTCEMAX
HO)]FOTOBKI/I/ CIICIHUaJIbHOCTH

HaumenoBanue
VYrpasnenue u nHGOpMaTHKA B TEXHUIECKUX CUCTEMAX
HaIpaBJIE€HHOCTH
®dopma 00yueHus O4Has

Cankr-IlerepOypr— 2022




JIuct cornmacoBaHus pabodel MpOrpaMMBbl JUCIATUTHHBL

[Iporpammy cocraBui (a)

\\-\..
Jlouenr, .K.T.H. o QA O IO.A. I'anpmmne
(OKHOCTB, Y. CTETICHb, 3BaHHE) (moamucsk, nara) (VMHUIHATEL, aMHIIHs)

[Iporpamma ono6pena Ha 3acenanuu kadenpsr Ne 31

«_16» maprta_ 2022 1, nporokon Ne 5

3aeayronmii kadempoit Ne 31

S T
J.T.H.,Ipo . ¢ B.®. [lunnakos
(yd4. cTeneHb, 3BaHUE) (moanwuck, nara) (MHULIHATIBI, HAMUIIH)

OtBerctBenHbIi 3a OI1 BO 27.03.04(01)

Cr. mpenogaBaTeb H.B. PemernukoBa

(TOMKHOCTB, yU. CTCTICHb, 3BaHHE) (moxmucek, nara) (MHUIMAEL, (aMUITHs)

3amecTuTenb qupekTopa HHCTUTYTa Ne3 1o méroguyeckoit pabote

CT. npenoiaBaTesnb H.B. Pemernukona

(TOIKHOCTB, Y. CTETICHb, 3BaHHE) (TloHCE, naTa) (VMHUIHATEL, (aMUIIHs)



AHHOTAIUA

Hucuunnuna «L{udpoBas cxemMoTexHHKa» BXOOUT B 00pa3oBaTeNbHYIO MpPOTrpamMmy
BBICIIETO OOpa3oBaHWsI — TMporpaMMmy OakajlaBpuara II0 HANpPAaBICHUIO TIOJATOTOBKH/
cneunanbHocTH  27.03.04 «YmpaBineHne B TEXHUYECKHMX CHCTEMax» HalpaBICHHOCTU
«Ympapnenue u nHGOPMATHKA B TEXHHUECKUX cUCTeMax». [luctuminuna peanusyercs kadeapon
«Ne31y.

JucnurniuHa HareneHa Ha OpMUPOBAHUE Y BBIMTYCKHUKA CIICAYIOMNUX KOMIIETEHIIAMN:

[IK-6 «CrnocoOHOCTh MPOU3BOAUTH PACUETHI U MPOEKTUPOBAHHE OTACIHHBIX OJIOKOB H
YCTPOWCTB CHCTEM aBTOMAaTH3allMM M YIPABICHUS W BbIOUpATh CTaHAAPTHBIE CpPEJICTBA
ABTOMATUKH, WM3MEPUTEIbHOW U BBIUMCIUTEILHOM TEXHUKU MJI1 MPOEKTUPOBAHHS CHCTEM
ABTOMATHU3AIMH U YIIPABIEHUS B COOTBETCTBUU C TEXHUUYECKUM 33JIaHUEM

[IK-8 «CnocoOHOCTh OpraHu30BbIBaTh METPOJIOTHYECKOE OOecreyeHre MPOU3BOICTBA
CHUCTEM U CPEJICTB aBTOMATH3ALIMU U YIIPABJICHUS

CopepxaHue AUCUUILIMHBI OXBAaTHIBAET KPYT BOIPOCOB, CBSA3aHHBIX C MPOEKTHUPOBAHUEM
¥ MOJISITMPOBAHUEM IU(DPOBBIX YCTPOUCTB.

[IpenogaBanue AUCUMILIMHBI MpeAycMaTpUBaeT cieayroume (OopMbl OpraHU3alH
y4eOHOro mporiecca: JEKIUHU, JIabopaTOpHbIe pabOThI, CaMOCTOSITENIbHAs paboTa CTYICHTA,
KOHCYJIbTaIl1H.

[IporpaMMolt AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOUIUE BUIBI KOHTPOJIS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTals B popMe IK3aMeHa.

OO0mast TpyJO0eMKOCTh OCBOCHUS IAWCIMILIUHBI COCTABIsACT 4 3a4eTHHIX eAuHMIbI, 144
yaca.

SI3bIk 00yUYeHHUS 110 AUCIUIUIMHE «PYCCKUU »



1. TlepedeHb mIaHUPYEMBIX PE3yIbTATOB OOYUEHUS O JUCIUIINHE

1.1. llenu npenoaaBaHus TUCIUTUTMHBI

HGJ'II)IO OCBOCHUA JUCHUITIIMHBI SABJISICTCA O6yquI/I€ CTYACHTOB OCHOBaM
MPOEKTUPOBAHUS W OKCIUTyaTallud OJJIEKTPOHHBIX CXeM IU(POBBIX CHUCTEM YMpaBICHUS U
KOHTPOJISI HA OCHOBE COBPEMEHHOM 371EMEHTHOH 0a3bl.

1.2. JlucuunnwHa BXOAWT B  COCTaB  4acTd, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTeNbHBIX OTHOIICHUHM, 00pa30BaTEIbHON MPOrpaMMBbl BBICIIETO 00Opa3oBaHus (1anee —
OII BO).

1.3. TlepeyeHp mIaHUPYEMBIX PE3yJIHTATOB O0YUYESHHS 110 AUCIHUILIMHE, COOTHECEHHBIX C
IUTaHUpyeMbIMH pe3yibTatamu ocBoenust OI1 BO.

B pesynbrare m3ydeHHs AMCIUILUIMHBI OOYYArOIIUICS MOJDKEH 00JIafaTh CIEAYIOIIMMU
KOMIETSHIMSIMHI WM UX 4acTsMU. KOMIeTeHINY U MHAUKATOPBI MX JOCTHKECHHUS TPUBEJICHBI B
tabnuue 1.

Tabnuua 1 — IlepeyeHp KOMIETEHIMHA U MHIUKATOPOB MX JOCTHKECHHUS

Konu
Kareropus (rpynmna) Kon 1 HauMeHOBaHME HHAMKATOPA JOCTUKEHHUS
HauMEHOBaHHE

KOMIICTCHII U KOMIICTCHII UM
KOMIICTCHII U

ITK-6 CriocobHOCTD
MIPOU3BOIUTH
pacy€Tsl U
MIPOSKTHPOBAHKE
OTJIeTIbHBIX OJIOKOB U
YCTPOMCTB CUCTEM
aBTOMATU3AIHNH U
YIpaBIICHUS U
BbIOMpPATh
CTaHJIapTHBIC
[TpodeccuonansHbie | cpeacTBa
KOMTICTCHITHH ABTOMATHKH,
HU3MEPUTEIBHON U
BBIYMCIIATEIIBHOMN
TEeXHHUKH JIJIS
MIPOSKTUPOBAHUS
cCUCTEM
ABTOMATH3AINH U
yIpaBlIeHUs B
COOTBETCTBHH C
TEXHUYECKUM
3aJJaHuEM

[1K-6.3.1 3HaeT OCHOBHBIE METOIMKHU pacueTa u
MPOSKTUPOBAHUS CUCTEM aBTOMATHYECKOTO
yIpaBIeHUS

ITK-8 Crioco6nocts | ITK-8.3.1 3HaeT OCHOBBI METPOIOTHUECKOTO
OpraHU30BbIBATH o0ecrnieyeHns Ha POU3BOJCTBE; CTPYKTYPY U
METPOJIOTMYECKOE (GYHKIIMH METPOJOTHUYECKON CITYKOBI
[Tpodeccruonanphbie | obecnieueHue MIPeAPUSITHS

KOMITETEHIINU IIPOU3BOJICTBA I1K-8.Y.1 YmMeer opranuszoBats paboTy 1O
CHCTEM U CPEJCTB MOBEPKE CPEACTB U3MEPEHUI
aBTOMAaTHU3alluu U [1IK-8.B.1 Brnageet HaBbIkKaMu pabOTEHI C
yIpaBJIeHUs HOPMaTUBHO-TEXHUYECKOH TOKYMEHTaluen

2. Mecto nucuurmiuHbl B cTpyktype Ol
JucuuruinHa MokeT 0a3upoBaThCsl HAa 3HAHUAX, paHee NPUOOPETEHHBIX 00YYarOIIUMHUCS
IPY U3YYEHHUH CIIETYFONINX TUCIUTUINH:
— « Mndpopmarukay,




— « JlucKkpeTHass MaTEMATHUKaY.

3HaHUs, TOJMYYECHHBIE TPH HM3YUYEHUM MaTepuana aHHOW JUCIHUIUIMHBI, UMEIOT Kak
CaMOCTOATENBHOE 3HAYECHUE, TAK U MOTYT MCIIOJIb30BaThCS IIPU U3YUYEHUH JIPYTUX JUCLUIUINH:

— « MHEKPOKOHTPOJIJIEPEIY,

— «CXeMOTEXHHUKA CPEJICTB KOHTPOIISY,

— «McrmonHUTENEHEIE YCTPOHCTBA CHCTEM YIIPABICHUS.

3. OOBeM U TPYIOEMKOCTh JUCITUTLIAHBI
JlanHbIe 00 00mEM OO0beMe JAMCUIUILIMHBI, TPYIOSMKOCTH OTACIBHBIX BHIIOB Y4eOHOU
paboThI 10 TUCIMILINHE (M pacrpeieCHUe 3TOH TPYA0EMKOCTH 10 CeMeCTpaM) IPeCTaBIICHbI B
Tabnure 2.

Tabnuna 2 — O0beM U TPYJOEMKOCTh AUCIUIIITUHBI

TpynoeMKocTb 1o
Bun yueOHo# paboTh Bcero CEMeCcTpam
Nob
1 2 3
Oowan mpyooemKocmp oucyunIuHwl, 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckou no020moeKu 17 17
Ayoumopusie 3anamus, BCEro vac. 34 34
B TOM YHUCJIE:

nekuuu (JI), (qac) 17 17

npakTuueckue/cemunapckue 3anarus  (I13),

(uac)

nabopartopusie pabotsl (JIP), (dac) 17 17

KypcoBoi npoekT (padota) (KII, KP), (uac)

JK3aMeH, (Jac) 36 36
CamocmoamenvHnas paboma, Bcero (dac) 74 74
Buo npomesxcymounoii ammecmayuu’ 3auer,
mudd. 3ager, sx3amen (3auer, Hudd. 3auq, OK3. OK3.
DK3.%%)

Kk
IIpumevanue: kaHaUAATCKHIA SK3aMeH

4. ConeprkaHuE TUCIUTUTMHBI
4.1. Pacnpenenenue TpyA0€MKOCTH JTUCIUIUIAHEI IO pa3/ieiaM U BUIaM 3aHITHH.
Paznensbl, TeMBl AUCHUILIUHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TAOIUIIE 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIUIUIAHBI, KX TPYJIOEMKOCTh

Paznensl, TEMBI TUCIUIUTAHBI ek | 113 (C3)| - JIP KII CPC
’ (dac) (qac) (dac) (uac) (dac)
Cemectp 6
Paznen 1. Beenenue. 1 4 15
Paszien 2. CHCTEMBI CUUCIICHUS U KOJIBI 3 8
Pazzen 3. byneBa anreOpa u JIoTHYeCKue 4 9 20
CXEMBI
Paznen 4. ITociienoBaTeIbHOCTHBIE CXEMBI 5 4 15
Paznen 5. Apudmernko-noruaeckoe 2 9
YCTPOKCTBO
Paznen 6. MonenupoBaHue IOTHYECKUX CXEM 2 7
Hroro B cemecTpe: 17 17 74
Hroro 17 0 17 0 74




[IpakTHueckass MOATOTOBKA 3aKJIOYAETCSI B  HEMOCPEICTBEHHOM  BBIIOJHEHUU
o0yyaromyUMHUCs  ONpPENEeNEeHHBIX  TPYAOBBIX  (GYHKUMH,  CBA3aHHBIX C  Oymymiel
npodeccHoHaIbHON AEATEIBHOCTHIO.

4.2. CopaepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprkanue pa3/iesioB U TEM JICKIIMOHHBIX 3aHITHI MPUBEICHO B TaOnwuIle 4.

Ta6mmia 4 — ConepxaHue pa3fesioB U TeM JEKIIMOHHOTO ITUKJIA

Howmep pasznena HazBanue u copeprxanue pa3aeinoB U TeM JEKIIMOHHBIX
3aHATHU
2 Tema 2.1 CUCTEMBI CUUCIIEHUA U KOIBI

[IpencraBnenne umcen. IlpeoOpasoBanue uucen W3 OJHOH
CUCTeMBl CYHCIIEHHUs B Jpyryto. JlBomuHas apudmeruka.
JIBonunble KoAbl B3BemieHHblE W HEB3BELICHHBIE  KOJBI.
Oo6napyxeHue u ucnpapieHue omuook. Koasl ¢ oOHapykeHHeM
omn6ok. KoJbl ¢ ncnpasiieHneM OmmOOoK.

3 Tema 3.1 bynesa anre6pa

byneBa anrebpa. TaOuuilbl UCTUHHOCTH U OyJIE€BbBI BBIPAKEHUSI.
[Toctpoenne TabnuIBI UCTUHHOCTH MO OyJieBY BBIPAXECHHUIO.
Teopembr OyneBoii anreOpsl. IlpumeHenune TeopeM OyseBoit
anreOppl JUIsl yOopouleHus BblpakeHuM. KaHoHuueckas cymma
MHUHTEpPMOB.  KaHOHMYECKOH  TNPOU3BEIEHHE  MAaKCTEPMOB.
Vrpomienre OyneBbIX BbIpaXEHH ¢ momolibio kapt KapHo.
MuHuManbHBIE CyMMBI M IIpou3BeleHusa. HeomnpezneneHHusie
YCIIOBHS.

Tema 3.2 JIornueckue cxXeMpbl

Bbazosrie nornmueckue BeHTnan. basucel “U-HE” 1 “NUJIU-HE”.
Komb6unannonnsle cxempl. CHHTE3 JIOTHYECKHX CXEM B
3aJJaHHOM 0a3uce. [Tpumepst KOMOMHAIIMOHHBIX CXEM:
mudpaTopsl, aemudpaTopbl, THUQPPOBBIE MYJIbTHIIEKCOPHI,
1M(POBBIE KOMIAPATOPBI, CyMMAaTOPHI.

4 Tema 4.1 Tpurrepsr

Tpurrepnslii anemenT. TpurrepHas cxema. Buabl Tpurrepon: RS-
, JK-, D-, T-tpurrepsl. CHHXpOHHBIE 1 aCHHXPOHHBIE TPUTTEPHI.

Tema 4.2 IlocneaoBaTeIbHOCTHBIE CXEMEI

Tabnmuubl u JauarpamMmbl  COCTOSIHUA.  [locienoBaTebHOCTH
cocrosiHuii. [IpeoOpazoBanue TabJIUIl COCTOSIHUIM u
JOTUYECKNX  auarpaMM. [lpumepsl TOCIeI0BaTEIBHOCTHBIX

CXEM: CYCTUMKH, CABUTOBBLIC PETUCTPHI, JICMCHTHI IIAMSITH.




Tema 5.1 ApudmMeTuKo-I0rHIecKoe yCTpoiCTBO

[IpencraBnenue LEJIbIX qucel. [TonoxurenbHbIE U
oTpuniatenbHble yucia. OOpaTHBIA W JOMOJHUTEIbHBIA KOJ.
JBonuHbli  monycymmarop.  OngHOpa3psaHbIA  CyMMATop.
[TapannenpHblii ABOMYHBIN cymmaTop. Jloruueckue ornepanu.
Koncrpykuun AJIY. Casurarenn. Omnepanuu yMHOXXEHHUS U
nenenus. [lpencrasienue yncen ¢ niaaBaroled TOYKOM.

Tema 6.1 MoaenupoBaHUE JIOTHIECKUX CXEM

CucTeMHbI ypOBEHb MOJEIUPOBaHUA LUPPOBBIX CXeM. S3BIK
onucanus 1uppoBeix cxem VHDL. OcHOBHBIE KOHCTPYKLUY]
A3bIKA, IIOCJICNOBATEIbHBIE W I1apajuIelIbHbIE OIIEPaTOPBI,
napauienbHeiil onepatop PROCESS, curnainsl, mHEpIMOHHAS U
TPAHCIIOPTHAS 3aJCPKKH.

4.3. Tlpaktudeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpaKTHUECKUX 3aHATUI U UX TPYIOEMKOCTb IIPUBEICHBI B TA0IHIIE 5.

Tabmuua 5 — [IpakTudyeckue 3aHsATHs U UX TPYIOEMKOCTb

Ne
o/

TeMbl MPaKTUYECKUX
3aHATUU

W3 aux No
dopMbI IPakTUYECKUX | TpPym0eMKOCTh, |MPaKTHYECKOH |pa3aerna
3aHSATHHI (qac) MOATOTOBKH, | JUCITHIT

(dac) JIUHBI

VY4eOHBIM MJIaHOM HE MPEYCMOTPEHO

|

Bcero

4.4. JlabopatopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IIPUBECHBI B TAOIUIIE 6.

Tabauna 6 — JlaGopaTtopHble 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HawnmeHnoBanme 1ab0paTopHBIX paboT TpyOEMKOCT®, | MPAKTHIECKOH | pasjieiia
/11 (dac) MOJTOTOBKH, | JUCITHII
(dac) JIUHBI
Cemectp 6

OCHOBBI Pa0OTHI U MOJICTUPOBAHUS B ITAKETE 4 4 1

NI

Multisim

bazoBble ornyeckue GyHKIUU U 3JIEMEHTHI. 4 4 3

Monens

KomOuHanmoHHbIE CXeMbI: U(PaTOPHI U 3 3 3

nemugpaTopsl.

KomOnHanmoHHbIe CXeMBI: MYJIbTUTUIEKCOPHI 2 2 3

Y KOMIIapaTopHl.

Tpurrepsr: RS-, JK-, D-, T-turmos. 4 4 4

Bcero 17 17

4.5. KypcoBoe nMpoeKTHpOBaHNE/ BBHITIOJIHEHHE KyPCOBOH PabOTHI




VY4eOHBIM MJIaHOM HE IIPEyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aroLUXCs
Bunel camocTosTenbHON pabOThl M €€ TPYJOEMKOCTh IPUBEIEHBI B TabuLe 7.

Tabnuna 7 — Bunibl camocToaTeabHON paboThl U €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrositensHOl paboThI

qac qac
1 2 3
N3y4eHne TeopeTHIECKOro MaTepuania 30 30

quciumingel (TO)

Pacuerno-rpaduueckue 3amanus (PI3) 30 30

[TonroroBka K TeKyIieMy KOHTPOJIIO 14 14

ycneBaemoctu (TKY)
Bcero: 74 74

5. IlepeueHsb yueOHO-METOAMYECKOTO 00ECIICUCHUS
JUISL CAMOCTOSATEIIbHON PabOThl 00YUYaIOIIHUXCS 110 AUCIUIUTHHE (MOTYJIIO)
Y4eOHO-MEeTOANYECKHE MaTepualbl JJsl CAMOCTOSTENbHOW paboThl O00y4aromuxcs yKa3aHbl B
.. 7-11.

6. IlepeueHb MeUaTHBIX U SJIEKTPOHHBIX YUEOHBIX U3IAHUN
[lepeyeHb nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI MpUBeIeH B TadmuIe 8.
Tabnuna 8— [lepedeHb NMeYaTHHIX U JIEKTPOHHBIX YUEOHBIX U3TAHHIMA

Konnuaectso 3k3eMIuIsipoB B
Mudp/
bubnuorpaduueckas ccpuika OnbmoTeke
URL anpec
(KpOMe 2JIEKTPOHHBIX SK3EMILUTSIPOB)

004 OcHoBBI TP POBOI CXEMOTEXHUKHU: yueOHOE 2

noco6ue/ H. I1. babuu, 1. A. XKyxos. - M.:
B12 JNOIABKA-XXI; Kues: MK-IIpecc, 2007. -

480 c.
004.4 Cxemorexnunka 9BM: yueOHoe nmocobue/ C. 10

H.
JI53 Jlexun. - CII6.: BXB - Iletepbypr, 2010. -

661 c.

7. IlepedyeHb AJIEKTPOHHBIX 00Pa30BATEIHHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»
[Iepeuenn 3JIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(pOPMaLIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTH «VHTepHeT», HEOOXOOUMBIX JUI OCBOCHHUS JUCLUIUIMHBI
npuBesieH B Tabme 9.

Tabmuma 9 — IlepedyeHp DIEKTPOHHBIX O0pa3oOBaTENbHBIX pPECypcoB HH(DOPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHEeT»
URL anpec HaumenoBanue

http://3nekTpoTeXHIYECKHIA- | DIEKTPOTEXHUIECKUI MOPTAN .p .DNEKTPOTEXHUYECKUI MOPTAI IS
noptan.pd/ cTyAeHToB BY30B 1 HHXkEeHEpOB

http://www.electro-gid.ru/ | Iopran Electro-Gid.ru - DnekTpoHnKa 1 31eKTPOTEXHHKA.

http://www.elecab.ru/ "Jnekad" - CripaBOYHBIN MOPTAJ MO JICKTPUKE, IHEPTETHKE U




nmxeneprn. CripaBOYHUK 3JIEKTPHUKA, CIIPABOYHHK SHEPTETHKA,
HOPMAaTHUBHAS TOKYMEHTAIUS B CBOOOTHOM JTOCTYTIE, KaTajaor
MPENIPUITUH, TOCKA OOBSBICHUIA, TCHIICPHI, CBOsl OaHEPHAs CETh.

http://netelectro.ru/ "NetElectro”- HoBocTH 351eKTpOTEXHUKH, KaTaiaor GpupM (Bce Gupmer
OTCOPTHPOBAHBI KaK 110 an(aBuUTy, TAK U 110 PETHOHAM), IPAC-JICTHI B
katanore obopynoBanus. imeercst oueHb XOpoInii ¥ yJOOHBIH KaTanor
CCBUIOK. Bce cChIIKM B KaTanore pacCOpTHPOBAHBI 110 Pa3INYHBIM
TEMATHYECKUM PyOpUKaM.

http://elemo.ru/ "Elemo" - HoBocTH, CTaThH, OpraHU3alMU, OOBIBICHHS, KaTaJIor
CalTOB.

8. Ilepeuens MHPOPMAITMOHHBIX TEXHOJIOTHIA
8.1. [lepeyerp mMPOrpaMMHOTO OOECIICUCHHSI, HCIIOJIB3YEMOT0 TIPH OCYIIECTBICHUN
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTLINHE.
[TepedeHs UCTIOIB3YEMOTO MMPOTPAMMHOTO OOECTIICUeHHUs TIpeicTaBieH B Tadymie 10.

Tabnuua 10— Ilepedyenp nporpaMMHOro o0ecreyeHusl

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenp MH(OPMALIMOHHO-CIIPABOYHBIX CUCTEM,HCII0JIb3YEeMbIX npu
OCYIIECTBIIEHUU 00Pa30BaTEILHOTO MPOIiecca MO JUCIHILTHHE

[lepeuenp wuCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJICTaBICH B
Tabaume 11.

Tabnuua 11— Ilepedyenp MHPOPMALMOHHO-CIIPABOUHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmotpeno

9. MarepuanpHO-TeXHHYECKas 0a3a
CoctaB MarepHalbHO-TEXHHUECKONH 0a3bl, HEOOXOAUMOW JJsi  OCYIIECTBICHHUS
00pa30BaTEIILHOTO MpoIiecca Mo TUCITUILUIHHE, TIPEICTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHIUUECKON 6a3bl

Ne HaumeHoBaHMe cOCTaBHOM YacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUYECKOMN 0a3bl (pu HEOOXOAMMOCTH)

JlexuroHHas ay uTOpHUs

MynbTuMeauitHas TeKIUOHHAS Ay AUTOPUS 21-13

10. OneHouHble cpeaCcTBa Ui NPOBEAECHUS IPOMEKYTOUHON aTTeCTalluU
10.1. CocTaB OLEHOYHBIX CPEACTBIUISI MPOBEACHUS TPOMEKYTOYHOM aTTeCTAIHH
00yyJaronuxcs mo JUCHUTIINHE TTpUBe/eH B Tadymie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB AJIsl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTaIH

BI/II[ HpOMC)KYTOqHOﬁ aTTCCTallin Hepequb OICHOYHBIX CPECACTB

OK3aMeH Crnrcok BONpOCOB K 3K3aMEHY;
TecTsl.

10.2. B kadecTBe KpUTEpHUEB OILEHKH YypPOBHA CGHOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIIMI OOYyYalONMMHCS TPUMEHSETCsT S-0ajuibHasi IMIKaja OLEHKH C(HOPMHUPOBAHHOCTH




KOMIIETEHIIMH, KOTopasi npuBeacHa B Tadnuie 14. B TeueHne cemecTpa MOXKET UCIOJIB30BaTHCS

100-0ampHas  mKaia

MOJIyJIbHO-PEUTHHIOBOM  CHUCTeMbl ~ YHHUBEpPCUTETa,  IpaBHIa

HCITIOJIb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIHMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM

I'VAIL

Tabauna 14 —Kputepuu ouieHKH ypoBHS ¢hOPMHUPOBAHHOCTH KOMIETEHLUN

OrieHKa KOMITETEHIIUHI

5-0ayupHad mIKama

XapakTeprcTuka c(hOpMUPOBAHHBIX KOMITIETEHIIUN

— oOyuaromuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, I10CJIEA0BATEIbHO U TPAMOTHO €0 U3J1araer;

— OnMpasch Ha 3HAHUS OCHOBHOW W JOIOJHHUTEIBHOW JIMTEPaTypBHI,

COTIIMYHOY O
GaTeHO TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJOXKEHHS C MPAKTUICCKOM
JIESITEIIBHOCTHIO HATIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAEMbIC UM HJICH;
— JieJ1aeT BBIBOABI M 00OOIICHHS;
— cBOOOJIHO BIIAJICET CHCTEMOM CIIeMATM3UPOBAHHBIX TIOHITHH.
— o0yJaromuics TBEPI0 YCBOWI MPOTpaMMHBINA MaTepHall, TPaMOTHO U
M0 CYIIEeCTBY H3JIaraeT ero, ONUpasch Ha 3HAHUS OCHOBHOM
JUTEPATYPHI,
CXODOLLIO — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JCSITEIBHOCTHIO
«3aUTEHOY
HATPaBIICHUS;
— apTyYMEHTHUPYET Hay4YHBIC ITOJI0KCHHUSI;
— JIeJIaeT BBIBOJBI B 0OOOIICHHS;
— BJIAJCET CUCTEMOM CIICIIMAIM3UPOBAHHBIX TOHSITHH.
— oOyuaromuiicss yCBOWJI TOJIBKO OCHOBHOW MPOrpaMMHBIM MaTepual,
M0 CYIIECTBY H3JIaraeT €ro, OMHUpasCh Ha 3HAHUSA TOJHKO OCHOBHOM
JTUTEPATYPHI,
— JIOMYCKaeT HeCYNIECTBEHHBIC OMMOKH M HETOYHOCTH,
«YJIOBJICTBOPUTEITHHO) N
— UCTIBITBIBACT 3aTPYJHEHUS B MPAKTUYECKOM NPUMEHEHUW 3HAHUI
«3aUTEHO»
HaIpaBJICHUS,
— ¢J1a00 apryMEHTHPYET HAyUHBIC ITOJIOKCHHS,
— 3aTpyaHSAETCS B (OPMYITUPOBAHUN BHIBOJIOB M 000OIIICHUI;
— YaCTUYHO BJIAJICET CUCTEMOM CIICIIMAIM3UPOBAHHBIX OHITHIA.
— oOyyJaromuics HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOrPaMMHOTO
MaTepuaa;
— JIOMTyCKaeT  CYHICCTBCHHBIE  OMMOKA W  HETOYHOCTH  MPHU
«HEYIOBJICTBOPUTEITHHOY .
paccMOTpeHHH MPOo0JieM B KOHKPETHOM HAIPaBIICHUY;
«HE 3aUTEHOY

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA;
— HE MOXXET apryMEHTHUPOBATh HaAyYHBIC MTOJIOKEHNUS,
— He YOpPMYITUPYET BBIBOJAOB U 000OIICHHIA.

10.3. TunoBbie KOHTPOJIBHBIE 3a/IaHUS M HHBIC MaTePHAIIBL.
Bomnpocsr (3amaun) aiis sk3aMeHa mpeacTaBieHsl B Tadmuie 15.

Ta6mmia 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ne i/t [Tepeuyens BompocoB (3aay) ajst HK3aMeHa Kon
MHAMKATOpa

1 [IpencraBienue yncen U CUCTEMBI CUUCIIEHU, ucnoyibdyeMbie | [1K-6.3.1
B IM()POBOM JIEKTPOHUKE

2 Ananutnueckue QyHKIUHN aareOpsl JOTUKHU U TUIIOBbIE I1K-6.3.1
JIOTUYECKHUE DJIEMEHTHI

3 3aKOHBI ¥ TOXKJECTBA AJIreOpbI IOTUKU U UX IPUMEHEHHE B I1K-6.3.1
UG POBOI CXEMOTEXHHKE

4 Mertoauka pa3paboTku U(POBHIX ycTpoilcTB mo jgorudeckum | [1K-6.3.1
GbyHKIMAM ¥ TabJIMIIaM HCTHHHOCTH




5 MeTtoarKa MUHIMH3ALUH JIOTHIECKUX () YHKITHIA [1K-8.3.1
6 [udpossie gemmdpaTopbl U UX TPUMEHEHHE [1K-6.3.1
7 [{udposrie mmdpaTopsl U UX TPUMEHEHUE I1K-6.3.1
8 [{udpoBbie MYJIBTUIIICKCOPHI U UX TPUMEHEHHE [1K-6.3.1
9 [{udpoBble CyMMaTOpPhI U UX IPUMEHEHHE I1K-6.3.1
10 ['eHepaToOpbl CHUHXPOHU3UPYIOIIMX HU(POBBIX CUTHAJIOB [1K-6.3.1
11 RS — Tpurreps! u uxX npuMeHeHUe I1K-6.3.1
12 T — Tpurrepsl u UX TPUMEHEHHUE I1K-6.3.1
13 JK — Tpurrepsl 1 UX npuMeHeHUE [1K-6.3.1
14 D — Tpurrep I1K-6.3.1
15 JIBOMYHBIE CYETUUKHU C TIOCIIEN0BATENBHBIM [IEPEHOCOM U HX [1K-6.3.1
IPUMEHEHHE
16 JIBOMYHBIE CYETUUKHU C TIapajlIeIbHbIM IEPEHOCOM U UX [1K-6.3.1
IpUMEHEHHE
17 PeBepcuBHBIE CUETUUKH U UX IPUMEHEHHE [1K-6.3.1
18 MeTo/1bl KACKaIUPOBAHUS CYETYUKOB U UX IPUMEHEHUE TIK-8.3.1
19 JlecaTr4HbIE CYETUMKH U UX IPUMEHEHUE I1K-6.3.1
20 CueTuuKH - AETUTENN YacTOThl M UX IPUMEHEHHUE [1K-6.3.1
21 CdeTuuKH ¢ MpeIBapUTEIbHON YCTAHOBKOW M TOBTOPHOM I1K-6.3.1
3arpy3KoM U UX TPUMEHEHUE
22 [{udpoBsle napasienbHble PETUCTPhl U UX IPUMEHEHHE I1K-6.3.1
23 [{udpoBble perucTphl CABUTra U UX IPUMEHEHHE [1K-6.3.1
24 [IpuHIUII TOCTPOEHUS ONIEPATUBHBIX 3aIIOMUHAIOLIUX [1K-6.3.1
YCTPOWCTB
25 [IpuHIMI TOCTPOEHMSI TOCTOSHHBIX 3aIIOMUHAIOIINX [1K-6.3.1
YCTPOWCTB
26 @opMHpOBATEIN UMITYJIBCOB 3aJAHHON JUIMTEIIBHOCTU U UX [1K-6.3.1
IPUMEHEHHE
27 CueTurKH 110 NPOU3BOJIBHOMY OCHOBaHMIO U ux npumeHenue | [1K-6.3.1
28 [{ndpoBbie METOIBI N3MEPEHUS YaCTOTHI IT1K-8.3.1
29 [{udpoBble METOIbI H3MEPEHUS] ATUTEILHOCTH UMITYJIbCA [1K-8.3.1
Bormpocsr (3amaun) 1is 3adeta / qudd. 3aueTa npeacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3aueta / qudd. 3auera
Kon
Ne i/ [Tepeuens BompocoB (3amau) auist 3aueta / mudd. 3auera HHKATOpA

Y4eOHBIM MJIaHOM HE IPEyCMOTPEHO

[lepeuenr TeM AN KypcOBOTO TMPOEKTUPOBAHUS/BBHIIONHEHUS KYpCOBOH pabOThI
MpeCcTaBiIeHbI B Tabmuie 17.
Tabnuna 17 — IlepeyeHs TeM Uit KYpPCOBOTO IPOEKTHPOBAHHUS/BBIIIOJIHEHUSI KYPCOBOI pabOTHI

[TpumepHSBIil TepeyeHp TeM TSl KypCOBOTO MTPOSKTHPOBAHNS/BBITIOTHEHUS

Ne n/nt N
KypcoBOH paboThl
Y4eOHBIM MJIAHOM HE IPEYCMOTPEHO
Bonpocel 1 npoBeneHUs MPOMEXYTOYHOM aTTecTallMd B BHJE TECTHPOBAHUSA

npecTaBiIeHb B Ta0nwuie 18.

Tabnuua 18 — [IpumepHbIil mepeueHb BOIPOCOB ISl TECTOB

No i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

Kon
WHINKATOpa




VYxaxwure, kakoi popmyoi onucsiBaetcst BAX p-n-niepexona? [1K-6.3.1
A)U =RI

b) I =GU

B) | =aU??

VYkaxure, kakoi yuactok BAX crabunurpona siBisercst pabounm? I1K-6.3.1
A) Ilpsamoit

b) OGpatnsrii

B) Bea BAX

I') YuacTok ¢ oTpunatrenabHbIM ¢ GepeHIMaIbHbIM COIPOTUBICHUEM

W3Bectnbl mapameTpbl cTaOUIUTPoHa: Ucm.non = 30 B; lemmin = 10 MA; [1K-6.3.1
lem.max = =50 MA; lem.son = (|cm.max + |cm.min)/2 = (50 + 10)/2 =30

MA. YKaxure, 4eMy paBHO IMHAMHUYECKOE COIIPOTHBIICHUE

CTaOMIINTPOHA B OKPECTHOCTH paboueil Touku (cuutas pabouymii yuacTok

BAX cTabuimtpoHa JIMHEHHBIM), €CJIM HANIPSDHKEHNE HA CTAOMIMTPOHE

Ha pabouyeM y4yacTKe He JOJKHO u3MeHsATbes oonee 0,1 %?

A) 0,3 Om

b) 0,5 Om

B) 0,75 Om

I 1,0 Om

D) 1,3 Om

JJis mapaMeTpudecKoro CTabuin3aTropa CrpaBeyIABO COOTHOIICHUE [1K-6.3.1
AU, /Ast = Rom.oun /(R6 + Rcm.duH)-

OTkyna cienyeT, 4TO COMPOTUBICHUE OAIIIAaCTHOTO PEe3UCTOpa

Rs = (AU o 1 AU oy = DRy oun-

VYkaxure, yeMy paBHO CONPOTUBIIEHUE 0AIJIACTHOTO PE3UCTOPA B CXEME
cTaOWIM3aluy HaMpPsHKEHUs, €CII HanpsbkeHue Ha e€ Bxojie Uer,

paBHoe 60 B, nuzmensercs Ha £10 %, a ”3MEHEHNE HaNPsSKEHUS Ha

ctabunutpoHe He npesbiitaet 0,1 %? HomuHansHOE HanpspkeHne

ctabmmmtpoHa Ucm.non = 30 B, a ero tuHaMuueckoe cOonpoTHUBICHUN

Rem.oun=1 OM.

A) 200 Om

b) 300 Om

B) 500 Om

I') 750 Om

J1) 1000 Om

KakoBo HazHaueHue TpaHc(opmMaTopa B BBIIPIMHUTEIBHBIX cXeMax? I1K-6.3.1
A) J1ns1 pa3Bs3KH 31IEKTPUUYECKOM CeTH U Harpy3Ku

b) Jlns u3MeHeHus 3HaUYeHHUs IEPEMEHHOT0 HAIIPSDKEHUS, [TOJTy4aeMoro

OT UCTOYHHUKA YHEPTHH, C I[EJIbIO IPUBEACHUSI €70 B COOTBETCTBUE CO

3Ha4eHHEM TpeOyeMOro BBIIPSIMICHHOTO HaNPSKEHUS

B) Jlns 60nee cTabmiibHOM paOOThI BHITPSIMUTENS IPU KOJIEOaHUAX

HaMpsKeHUs] UICTOUHUKA TTUTAHUS

[TosicHuTe, B KakMX CiIydasx 1eecoo0pa3Ho UCIOIb30BaTh B [1IK-6.3.1
BBINIPSIMUTENE UHOYKMUEHOM HUIbTpe?

A) npu m000it Harpy3ke

b) npu BEICOKOOMHOM Harpyske

B) npu Hu3K0OMHOM Harpyske

VYKaXuTe COOTHOLIEHUE MEXKIY CTATUUECKUM Rem.cmam 1 muHaMuueckum | T1K-6.3.1

Rem.oun COMPOTHBIICHUAMU Ha paboueM ydyacTke BAX TUIIOBBIX
KPECMHHUECBBIX CTa61/IJ'[I/ITp0HOB.
A) Rem.cmam = Rem.oun




B) Rem.cmam = Rem.oun
B) Rcm.cmam > Rcm.()uH

[TosicHuTe, B KakuX CiIydasx 1esecoo0pa3Ho UCIOIb30BaTh B
BBITIPSIMUTENIE emMKocmHom pUumbTpe?

A) ipu m0060# Harpy3Ke

b) npu BEICOKOOMHOI Harpyske

B) npu HU3KOOMHOM Harpyske

I1K-6.3.1

Vkaxkute, ueMy paBHO cpegHee 3HaueHue Uep BBIIPSMIICHHOTO
HaNpsDKEHUS OJJHO(A3HBIX BHIIPSMHUTENEH 03 Crila)kKNBaIOIINX
GuIBbTPOB NpU paboTe HA AKTUBHYIO HATPY3KY OOHOMAKMHOZ0
sbinpsamumens?

A) (U 7)o

b) (1/2)Uznm

B) (2/3)Un

) (2/7)Uam

D) (4/37)U 2m

[1K-6.3.1

10

Ykaxure, ueMy paBHO cpenHee 3HaueHne Ucp BRITIPSMIICHHOTO
HaMPSKCHUs 0JHO(A3HBIX BBITPSIMHUTENICH 0€3 CrIa)KMBAIOIUX
GWIBTPOB TpU pabOTE HA AKTHBHYIO HATPY3KY O8YXMAKMHO20
gvinpsmumens?

A) U m)Wom

b) (1/2)Un

B) (2/ 3)U 2m

) (2/7)U2m

I[) (4/ 3 )U 2m

I1K-6.3.1

11

YKaKXUTe COOTHOIICHHE, TIOCPEICTBOM KOTOPOTO BEIYHUCIISIOT
kod(durment crnaxubanus ke-punprpa.

A) U cp /U 2m

B) U 2m /U cp

B) an/dm

) dm/dn

[1K-6.3.1

12

VYkaxure, B KAKOM CXeMe BKIIFOUEHHUS OUTIOJISIPHOTO TPaH3UCTOpa
MAKCUMANIbHOE 8X00HO0e CONpOmuseHue?

A) B cxeme ¢ O3

b) B cxeme ¢ Ob

B) B cxeme ¢ OK

[1K-6.3.1

13

VYkaxure, B KAKOW CXEME BKIIFOUSHHS OUITOJIIPHOTO TPAH3UCTOPA
MAKCUMATIbHBLIL KO3 puyuenm ycunenus no MowHocmu?

A) B cxeme ¢ OD

b) B cxeme ¢ Ob

B) B cxeme ¢ OK

I1K-6.3.1

14

VYKaxuTe Mops0K BXOIHOTO COMPOTUBIICHHUS MOJIEBBIX TPAH3UCTOPOB,
BKJIFOUEHHBIX TI0 cxeme ¢ ON?

A) Hecsatku-cotau Om

b) Hdecarku-cotaun kOm

B) Hecsatku-cornu MOM

[1IK-6.3.1

15

VYKakure BO3MOKHYI0 MAKCUMaJIbHYIO YaCTOTY peoOpa3oBaHus
CUTHAJIOB B YCTPOHCTBaxX Ha 0a3e MOJIEBOTO TPAH3KUCTOpA ¢

I1K-6.3.1




VAPABAAIOWUM P-N-NEPEX00oM?
A) 500 MI'u

b)1..21Tn

B)S8...10ITu

N 12...18 T

16

VYKakure BO3MOXKHYI0 MAKCUMAJIbHYIO YaCTOTY peoOpa3oBaHus
CUTHAJIOB B YCTPOWCTBaX Ha 0a3e MoJIEBOT0O TPaH3KUCTOpa ¢
U30NIUPOBAHHBIM 3AMBOPOM?

A) 500 MI'u

b)1..21Tn

B)8...10 T

)12...18 Ty

[1K-6.3.1

17

VYKaKuTe TUIl yCUIIUTENA, Y KOTOPOTo KO3(PPHUIIMEHT yCUIICHUS TI0
HAMPSDKEHUIO MEHBIIE €TUHUIIBI?

A) TpaH3ucTOpHBIN ycHIHATENb B cxeMe ¢ 0D

b) Tpan3ucropsslil ycunurens B cxeme ¢ OK

B) uddepennmanbuplii yCHIMTENIb

I1K-6.3.1

18

VYkaxxkure, Kak U3MEHUTCS I10JIOKEHUE HAIPy304HOU JIMHUU B
TPaH3UCTOPHOM ycuiuTene B cxeme ¢ OO npu ymenvuienuu
conpomusenenus Ri 6 yenu xonnexkmopa?

A) JIuHMS CABUHETCS BIEBO

b) HaknoH nuHUM yMEHBIINUTCS

B) Jlunus cniBuHeTCs BIpaBo

I') HakioH TMHUM yBEIUYUTCS

[1K-6.3.1

19

VYkaxuTe, Kak U3MEHUTCS MOJ0XKEHNE Harpy304HOM JINHUU B
TpaH3UCTOPHOM ycuiutene B cxeme ¢ O npu yeeauuenuu 3/]C
ucmounuxka numanus En?

A) JIunus ciBUHETCS BIEBO

b) HakioH muHUM YMEHBIITUTCS

B) Jlunus cnBuHeTcst BIpaBo

I") HaknoH nuHUYM yBeTMUUTCS

I1K-6.3.1

20

Ykaxute, Kakoi Kod(h(PHUIMEHT YCUIICHUS 110 HATPSDKEHUIO B IeHOeax
MMEET ABYXKAaCKaJHbIN ycuauTenb, eciau Kui = 100 u Ku2 = 10, rae Kui u
Ku2 — k03 pULIMeHTHI YCHIICHHSI TIEPBOTO ¥ BTOPOTO KaCKa0B?

A) 20 nb

b) 40 nb

B) 60 nb

I') 80 nb

[1K-6.3.1

21

OHpC,Z[CJII/ITe KOB(I)(pI/ILII/IeHT YCUJICHUS IO MOIITHOCTHU IBYXKACKaIHOT'O
YCHUIIUTEIIA, €CITN Ka)KlIBIﬁ KackKaz O6€CH€'—II/IBaeT JACCATUKPATHOC
YCUJICHUC T10 HaHpH)KCHI/IIO?

A) 100

B) 2000

B) 400

I') 10000

I1K-6.3.1

22

Vkaxure, 4eM OTIMYAETCA cXeMa KoMItaparopa HanpsbkeHus Ha OY ot
cxembl ycunurens Ha OY?

A) Hanmamewm o0s13aTeNIbHBIX IBYX THIIOB 00OpaTHBIX cBs3ei (OOC u
[10C) B ycunurensax Hanps»KeHUsl M UX OTCYTCTBHEM B KOMIIapaTopax
b) [IpuHIMMHMATBHBIX OTIUYHN HET

B) IlpuHImnuanbHbIM OTIUYUEM SIBIIIETCS (hOPMUPOBAHHUE IIUPPOBOTO
CUTHaJIa Ha BBIXOJI€ KOMIIapaTopa BCIEACTBHE MOAAYU Ha BXOJ

I1K-6.3.1




CPaBHUTEIBHO OOJBIIMX BXOJHBIX 10 YPOBHIO aHAJIOTOBBIX CUTHAJIOB
I') OtcytcrBuem ITIOC Bo Bcex THUax KOMIapaTopoB

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCLMUIUIMHE OOYYAIOUIMXCS 3a04HOM (HOpMBI
0o0y4eHwus1, mpeacTaBiieHbl B Tadmie 19.

Tabnuna 19 — [lepeyeHb KOHTPOJIBHBIX PaOOT

No i/t IlepeyeHp KOHTPOJIBHBIX PadbOT

He npexgycmorpeno

10.4. Metoguueckue  Marepuanbl,  ONPEACTSAIOIIAE  HPOUEAYpPhl  OLIEHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YyIOIIMX 3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)Karcs B
JOKAJIbHBIX HOpMaTuUBHbIX akTax [YAIL, pernameHTUpyrOImMX MOPSAAOK MU IPOLEAYypY
IPOBE/ICHUS TEKYIIEro KOHTPOJISI yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCcTaluu O00ydaromuxcs
I'VAIL

11. Metoauueckue yKa3aHus JUisi 00yJaroIIUXCsl IO OCBOCHUIO JTUCIUILTAHBI

11.1. Meroanueckue YykazaHUS Uit OOYyYalOIIMXCS MO OCBOCHHUIO JIEKIIHOHHOTO
Marepuaia

OCHOBHOE Ha3HAY€HHUE JICKIIMOHHOIO MaTepuaja — JOTUYECKU CTPOUHOE, CUCTEMHOE,
rIyOOKOe U SICHOE€ H3JIOKeHHE ydeOHOoro marepuana. HasznaueHue COBpEMEHHOHW JEKIMH B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIMIO 10 TeME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TMPOOJEM JUCIMIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIMX
JOCTIKEHUI HaydyHOW MbIcTU. B ydeOHOM mporiecce JeKIUsl BBIMOIHAET METOAOJIOTHYECKYIO,
OpTraHU3aIlMOHHYI0 U MHPOPMAITMOHHYIO (DYHKIWHU. JIeKIHs pacKphIBaeT MOHATHIHHBIN ammapat
KOHKpPETHOW oOnacTu 3HaHWSA, €€ MpoOJEeMBbI, JaeT LEIbHOE MPEJICTaBICHHE O IUCIUIUIMHE,
MOKAa3bIBACT B3aUMOCBS3b C JIPYTUMU JUCITHTLTHNHAMH.

[TnaHupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YUYAIOIITUMCS JICKIIMOHHOTO MaTepHaia;

— TIOJIy4YEeHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aWMOCBA3aHHBIX 3HAHWUM, YPOBEHb
KOTOPBIX OINPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)K/10M KOHKPETHOM TEME;

— TIOJy4YEHHUE OTbITa TBOPUYECKOW pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuTHE MNPOGECCHOHATBHO—EIOBBIX  KAdecTB, JIIOOBM K MpeaMeTry W
CaMOCTOSITEIBHOT'O TBOPYECKOTO MBIIILJICHHUS.

— TOSIBJIEHHE HEOOXOAMMOTO MHTEPECa, HEOOXOIUMOTO JJISI CAMOCTOSITETHHON pabOTHI;

— TIOJMydeHWE 3HAHWW O COBPEMCHHOM YypOBHE pa3BUTHS HAyKW W TEXHUKA WU O
MIPOTHO3€ WX Pa3BUTHS Ha ONFIKAMIINE TOJIBI;

— HAY4YUTCS METOAMYECKH oOpabaThiBaTh MaTepuan (BBIACIATH TIABHBIE MBICIH U
MOJIOKEHUsS, TIPUXOJUTh K KOHKPETHBIM  BBIBOJIaM, IIOBTOPSATH WX B Pa3IMYHBIX
bopMyIHpoBKax);

— TIOMy4YeHUE TOYHOTO OHUMAaHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET COMPOBOXKIATHCS JAEMOHCTpPAlMEH CIAiIoB U
UCTIONB30BAaHUEM pa3laTOYHOTO MaTepuaia TMpU MPOBEACHUHU KOPOTKUX AUCKYyCcCHU 00
OCOOCHHOCTSIX MMPUMEHEHHS OT/ICIBHBIX TEMATHK 110 JTUCITUTUTHHE.

CTpyKTypa NpeoCcTaBICHUs JSKIIMOHHOIO0 MaTepraa;

— Bsenenue,

— Cucrembl KOHTPOJIS;

— (CXeMOTexHHKa aHAJIOTOBBIX H3MEPHUTEIHHBIX KaHAJIOB,

— Amnanoro-mudpoBoe u ¢ po-aHaJIoroBoe Mpeodpa3oBaHNe CUTHAJIOB,

- CxemoTexHHKa MUPPOBLIX U3MEPUTEIHHBIX KaHAJIOB.




11.2. MeTtoanueckue ykKazaHusl sl OOYyYaroIIUXCs MO BBIMOJHEHHIO JIAOOpaTOPHBIX
pabot

B xone BwImonHeHMs 71a0OpaTOpHBIX paboTa OOYYAroIIWICS MOJDKEH YTIyOWTh H
3aKpenuTh 3HAHMs, MPAKTUUYECKUE HABBIKH, OBJA/JETh COBPEMEHHON METOJUKOW M TEXHUKOU
OKCIIEPUMEHTAa B COOTBETCTBHUHM C KBAJU(PUKAIMOHHONW XapaKTEPUCTHUKOW OOYyYaromerocs.
Brimonnenue 1abopaTOpHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-IIPAKTUYECKON, pacueTHO-
AQHAJIMTUYECKOMN YacTe U KOHTPOJIBHBIX MEPOIIPUATHU.

BrimonHenue 51abopaTtopHbIX pabOT OO0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOM 4YacThIO
U3yYeHHs] JUCHUIUIMHBI, ONpeeNsieMOl ydYeOHbIM IUIAHOM M OTHOCHUTCS K CpPEICTBaM,
00eCreynBaroIlUM peIIeHUE CIeIyIOIUX OCHOBHBIX 33/1a4 y 00yyaroIerocs:

— TMpHOOpeTeHHE HABBIKOB HCCICAOBAHHUS MPOIECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B PaMKax JTaHHOW JUCIUILTIHEI;

— 3aKpeIUIeHHe, pa3BUTHE U JeTaln3alusl TEOPETHYECKUX 3HaHUM, MOJYyYEHHBIX Ha
JEKIMSIX;

— IoJIyueHHe HOBOW MH(OpMAIUH 110 N3y4aeMOW JUCIUILINHE;

— nOpuoOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOW  paboThl ¢ JabOpaTOpHBIM
000pyI0BaHUEM H PUOOPAMH.

Metoauyeckie yKa3aHHA IO TPOXOXKIECHUIO JabOpaTOpHBIX paboT pa3MelIeHbl Ha
cepBepe KadeIphl.

3ananue U TpeOOBAHUS K MPOBEAECHUIO JIA0OPATOPHBIX padoT

JIaGopatopHble pabOTHI B IpyIax MPOBOAATCS B COOTBETCTBUM C PACHUCAHUEM yUEOHBIX
3aHATUI B By3€ U B TE€UECHHUE OIPENEICHHOr0 BpeMeHU. [109TOMy AJisi yCIEIIHOTO BBIOIHEHHUS
71a00paTOpHBIX PabOT B OTBEAECHHOE Ul 3TOr0 BpeMs CTYICHT JOJDKEH PYKOBOJCTBOBATHCS
CJICIYIOLIMMHU MOJIOKCHUAMU:

1. IlpeaBapuTenbHO 0O3HAKOMUTBCS ¢ TPAQUKOM BBIIIOJIHEHHSI Ja00paTOPHBIX padoT;

2. BHUMaTenbHO 03HAKOMUTHCS C ONMMUCAHUEM COOTBETCTBYIOIIEH 1a00paTopHOil paboThI U
YCTaHOBMTh, B UEM COCTOMT OCHOBHAs L1€Jb U 331a4H 3TOH pabOThI;

3. Ilo NeKIMOHHOMY KYpCy M PEKOMEHJIOBAaHHBIM JIMTEPATypHBIM HCTOUYHUKAM HM3YYHTh
TEOPETUYECKYIO YaCTh, OTHOCSIIYIOCA K JaHHOM 1abopaTopHOil padoTe;

4. Jlo mpoBeneHus: 1abopaTopHOH pabOTHl y3HATh €€ HOMEp M HOMEpP CBOETO BapuaHTa
UCXOJIHBIX JIaHHBIX, CAENaTh 3aroTOBKY OTYeTa MO HeW, colaepiallyl0 TUTYJbHBIN JIUCT, LENb
paboThl, pe3ynbTaThl MPEABAPUTEIBHOTO pacyeTa, TaOIuIbl, rpaduKi, BEKTOPHBIC JUArpaMMEI,
IOCTPOCHHbIE MO pPEe3yJbTaTaM BBIYMCIEHHUH, CXeMbl 3KCIEPUMEHTOB, TAONMIBl AJs 3alMCH
pe3yIbTaTOB SKCIIEPHUMEHTOB;

5. HenoaroroBieHHble K paboOTe CTYACHTHI K BBINOJHEHHUIO J1a0OpaTOpHOW paboThl HE
JIOTTYCKaOTCH.

VYcnemHoe BBINOJIHEHUE Ja00paTOPHBIX pabOT MOXKET OBITh JOCTUTHYTO B TOM Cllyyae,
€CIIM HKCIEPUMEHTATOp OTYETIIMBO TPEACTaBIIeT cebe IeNb HKCIePUMEHTa U OXKUIaeMble
pe3yJbTaThl, MO3TOMY BaKHBIM YCIOBHEM OOCTOSATEIBHOCTH MPOBOJUMBIX HCCIIEIOBAaHUIM
SBIIIETCS THIATeNIbHAS TIOATOTOBKa K JiabopaTopHoii pabore. Ilpm sToM HE0OXOaUMO
COOJII0/ICHHE CIEYIOUINX TPEOOBaHUMA:

1. Tlepen cOOpkOHM SIEKTPUUECKOM LEMU CTYAEHTHl JIOJDKHBI TMPEIBAPUTEIBHO
O3HAKOMUTBCS C BJIEKTPUUYECKUM OOOPYJOBAaHHUEM M €r0 HOMUHAJIBHBIMU JIAHHBIMH, a TaKXe C
U3MEPUTENBHBIMA  TPUOOpaMHU, TPEIHA3HAYEHHBIMU JUISI  TIPOBEJEHHS COOTBETCTBYIOIICH
nabopaTopHOH PabOTHI.

2. COOpKy SJEKTPUYECKON IEMU HEOOXOIUMO MPOW3BOJUTH B TOUHOM COOTBETCTBUHU C
3aJaHHEM.

3. Ilocne okoHuaHus COOPKH HIJIEKTpHUECKas IEMb JOJKHA OBITh TpEeAbsBICHA s
IpOBEPKU. BKirouaTs Lienb Mo HANpsHDKEHUE MOYKHO TOJIBKO C paspelIeHus MpenoaaBaTens Win
JIeKypHOTO JTabopaHTa.

4. 3anuch MOKa3aHWM BCEX MPUOOPOB B TMPOIECCE BHITIOJHECHMSI JIAOOPATOPHOM pabOTHI
CJIeZyeT MPOU3BOAUTH 0 BO3MOKHOCTH OJTHOBPEMEHHO U OBICTPO.



5. Pe3ynbTarhl ©3MEpEHUN 3aHOCSTCS CTYIAEHTOM B CBOIO pabOUyIo TETpaib.

6. Ilocne BBIMOJMHEHMS OTIENBHOIO 3Tama J1abOpaTOpHON pPabOTHI pe3yJbTaThl OIBITA
BMECTE€ C NPOCTEHIIMMU KOHTPOJIBHBIMH pacueTaMH MNPEAbSBIAIOTCS s  IPOBEPKHU
MPENoAaBaTeNto 00 pazoopKu NeKmpuieckou Yyenu.

7. Paz0upaTh 2JIEKTPUUECKYIO IIEMb, a TAKKe MEPEXOAUTH K COOpPKE HOBOM MOXKHO TOJIBKO
10 pa3pelleHUIO IIpenoaaBaTells.

8. Tlocne BeInonHEHUs 1aOOpaTOPHON paboOThl cxema JOJKHA ObITh pazoOpaHa, MpUOOpPHI
OTKJIIOYEHBI, a paboyee MeCTO NMPHUBEIEHO B HOPSIOK.

9. B TeyeHue Bcero BpeMeHU 3aHIATUN B J1a00OpaTOpUU CTYACHTHI 00A3aHbl HAXOIUTHCS Ha
CBOMX pabouux MecTax. BeIXoguTh W3 moMmelieHus JabopaTopuu BO BpeMs 3aHATHH MOXKHO
TOJIBKO C pa3pelieHusl IPenoJaBaTes.

CtpykTypa u popmMa oT4eTa 0 J1a060PATOPHOIi padoTe

[To xax/1011 BBITIOJIHEHHOW pab0Te COCTABIISIIOT OTYET, COJACPIKAIIIMIA:

1. TurynpHBIA JHUCT C yKa3aHHEM Ha3BaHMs By3a, Kadeapbl, Ha3BaHUS U IMOPSAIKOBOIO
HOMepa JlabopaTopHOW paboThl, (paMuIuel U MHUIMAaMU MpPEenoiaBareis, KOTOpOMY CAaeTcs
oTyer; amMuiInel, THULMAIaMUd 1 HOMEPOM TPYIIIbI CTYACHTA, BBHITOJIHUBIIETO OTYET.

2. Henb paboThl, HOMEp BapHaHTa U UCXOAHBIE IaHHBIE JUIS [IPEABAPUTENIBHBIX PACUETOB U
IKCIIEPUMEHTOB.

3. Pesynbrarel  mpenBapUTENBHOTO  pacdyeTa, TAaOMUIBI C  pacUETHBIMH U
HKCIEPUMEHTATbHBIMU JAHHBIMU C YKa3aHUEM Ha3BaHUH OIBITOB.

4. CxeMbl OIBITOB U rpauKu.

5. I'paduku 3aBUCHUMOCTEH B NPAMOYTOJBbHOM cHcTeMe KOOpIMHAT B MacmTale, C
PaBHOMEPHBIMH IIKAJIaMU M CTaHAAPTU3UPOBAHHBIM I1arom o ocsM. Ha rpadukax HeoOxonumo
HAaHOCHUTh SKCIIEPUMEHTAJIbHBIE TOUYKM M COCJUHSITH MX MEXAy COOOH, y4UThIBas HEKOTOPBIN
pazdpoc U3MEPEHHBIX 3HAUEHUH U UCII0JIb3YS alllIPOKCUMALIUIO.

6. BexTopHbIE 1MarpamMMbl, BHITIOJTHEHHBIE KapaHallloM Ha MUJUIMMETPOBKE UM Oymare B
KJIETOUYKY C yKa3aHUEM MaciTaba OTICNbHO JUIsl TOKOB, HANPSDKEHUH W MOITHOCTEH. Bee cxembl
OTIBITOB, TAOJIUIIBI, FPA(UKHU U BEKTOPHbIE JUArpaMMbl JOJDKHBI UMETh Ha3BaHUS.

7. OcHOBHBIE BBIBOJIBI IO pE3yJIbTaTaM MPOJIEIaHHON pabOThI; 3aKII0YEHHE HA OCHOBAHUU
CPaBHEHUs paCUETHBIX U SKCIIEPUMEHTAIbHBIX TaHHBIX.

TpebGoBanusi k 0popMIICHHIO 0TYETA 0 J1a0OpaTOPHOIi padoTe
TpeGoBanwmst K 0HOPMIICHUIO OTYETA O JIAOOPATOPHOU PabOTEe UMEIOTCS B TOCOOMH:

KonuuecTBo
Mudp bubnuorpaduueckas cepiika / URL anpec AK3EMILISIPOB
B OuOnHoTEKE

004 BBoaublii  Kypc 1u(GPOBON  ANEKTPOHUKHU:
yaebHoe mocobue/ K. dpuxe; [1ep. ¢ Hem. B. 5. Kpemnes. - 2-e u3n., 9
®88 | mcnp. m gom.. - M.: Texnochepa, 2004. - 428 c.

11.3. MeTtoamueckue yKa3zaHUs Ui 00ydJaroMIUXCsl MO0 MPOXOKICHHIO CaMOCTOSTETBHOM
paboThI

B xone BBIOMHEHUSI CaMOCTOSITEIFHOM PabOThI, 00yYaIOMUNACS BBITIOJHSIET PaboTy IO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJICTBE NpEMNoAaBaTeis, HO 0e3 ero HemocpeJCTBEHHOTO
YYacTHsL.

Jns oOyuaromuxcst mo 3aoyHOH (opme OOydeHHs, caMOCTOsITeNbHas paboTa MOXET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO PaboTYy.

B mporecce BBIOTHEHHUS CaMOCTOSTENBHON paboOThI, Yy oOywaromierocs (Gopmupyercs
nenecoo0pa3Hoe IIaHUpPOBaHUE pabovyero BpeMeHU, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHMH W CHUCTEMAaTH3aIlMM NMPHOOpETaeMbIX 3HAaHUH, oOecredrBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOy4YeHHs, MOMOraeT TMOJYYUTh HABBIKA TOBBIIICHUS
npo¢eCCHOHATBHOTO YPOBHS.



MeroaudyeckuMy ~ MaTepHalaMH,  HAMpPaBJISIONIMMU  CaMOCTOSITENIbHYIO — paboTy
00y4aromuxcs sBIsieTcs y4eOHO-METOINYECKUI MaTepual Mo TUCIUTLINHE.

11.4. Meroanueckue yKazaHus Uig OOYYalOIIUXCS TO TPOXOXKACHUIO TEKYIIETro
KOHTPOJISI yCIIEBAEMOCTH.

Texkyuuii KOHTpPOJIb YCIIEBAEMOCTH NPEAyCMAaTPUBAET KOHTPOJb KauyecTBa 3HAHUI
00y4aroIuXxcsi, OCYLIECTBIIEMOIO B TEUEHUE CEMECTpa C LEJIbIO OLEHUBAHUS XO0Jla OCBOEHUS
JTUCITUATITAHBL.

I[Ipy  TekymeMm  KOHTpoJie  YCHEBA€MOCTH  MpenojiaBareib  KOHTPOJIHUPYET
CBOCBPEMEHHOCTh W MPABWIBHOCTh TMPEACTABICHUS OTYETOB IO JaOOpaTOpHBEIM padoTam u
JOMAIlIHUM pAcUYeTHBIM 3a/laHdsM, a TakXKe OLEHUBAET 3HAHUS 10 MPEACTABIIEMOMY
Marepuaiy. [Ipu omeHke Tekymieil ycrneBaeMOCTU CTYJIEHTOB Ha «XOpOIIO» U «OTIMYHO» OHU
npu 100% nocemaeMocTy JIEKIUH MOTYT MOJYYUTh COOTBETCTBYIOUIYIO OLIEHKY CBOUX 3HAHUU,
MOKa3aHHBIX MPHU TEKYLIEM KOHTPOJE YCIEBAEMOCTH, MPU MPOBEACHUH MPOMEXKYTOUHOU
aTTeCTallUU.

11.5. Meroauueckne yka3zaHUs JJIs OOYYaIONIMXCS IO MPOXOXKJACHHUIO MPOMEKYTOUHON
aTTeCTallUH.

[IpomexxyTounass  arrectamusg  OOyYarOIIMXCS  MPEAyCMaTpPUBAcT  OICHHUBAHHE
MIPOMEKYTOYHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB OO0y4YeHHS 1O nuciuiuimae. OHa BKIIIOYAET B
ce0s.

— DJK3aMeH — (opma OLIEHKH 3HaHUH, MONYYEHHBIX OOyYarolmMMcs B IPOLECCe
W3YYCHHS BCEHW NUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSITENILHOW pabOThI, CIOCOOHOCTH
NPUMEHATh HMX JUIS PEIICHHS NPAKTUYCCKUX 3a7ad. DK3aMeH, KaK IPaBHJIO, MPOBOIUTCS B
MEpPUOJ SK3aMCHAIIMOHHOW CECCHHM W 3aBEpIIACTCS AaTTECTAIMOHHON OICHKOW «OTIMYHOY,
«XOPOIIIOY, «YIOBIETBOPUTEIBHO», HEYIOBICTBOPUTEIBHOY.



Jluct BHeCeHUs U3MEHEHUH B pabouyIo IpOrpaMMy JHUCHUIUIMHbI

Jlata BHECEHMS
W3MEHCHHH 1
JIOTIOJTHCHUH.

IToamuces BHecHIEro
M3MCHEHHS

Coneprkanue U3BMEHEHUH U JOTIOTHCHHIA

Harta u Ne

IpOTOKOJIA
3aceaHus
Kadeapol

IMoamuce
3aB.

kadenpoit




