MUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUSI POCCUICKOM
OEJNEPALIMA
(enepanbHOE rOCYJapPCTBEHHOE AaBTOHOMHOE 00Pa30BaTENIbHOE YUPEKICHHE BBICIIETO
o0pazoBaHus
"CAHKT-IIETEPBYPI'CKWI TOCYJAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOI'O I[TPUBOPOCTPOEHU A"

Kadenpa Ne 41

YTBEPXJAIO

PykoBonuTens 00pazoBarenbHON NPOrpaMMsbl

CTapI.LII/Iﬁ npenoaaBarejib

(IOJKHOCTB, Y4. CTENeHb, 3BaHNe)

J.B. Kyprsinux

Jluct cornacoBanust paboyeit mporpaMmbl AUCHHUILTHHBI

Iporpammy cocraBui (a)

JLT.H.,IpOd. I'.A. Kop>xaBuH

(yu. cTeneHsb, 3BaHKE) (moanwcs, nara) (MHMIMANBL, QaMums)

[Tporpamma onoGpena Ha 3aceqanun kapeapst Ne 41
«16» ¢espains 2026 r, nporokon Ne 07-2025/26

//4(';/ ol (mHuIHNBL, GamMuTHs)

7

3asesyrommii kadenpoit Ne 41 Tl —
JL.T.H.,ipod. . I".A. KopxaBun
(y4. cTeneHs, 3BaHKe) (moanucs, nara) (uHALMANEL, (hamMuIHs)

BamectuTenb aupekropa MHCTHTYTa Ne4 o Mmeroaudeckoii pabore

JIOI1.,K.T.H. ‘ A.A. ®domenkoBa

(noznyce)

«19» despans 2026 r

PABOYAS [TPOTPAMMA JUCHUITJIMHBI

«DNEKTPOHUKA»
(HaumeHOBaHNE JUCLUTLIMHbL)

Kop nanpasiieHust moAroToBKu/
CIEeUAILHOCTH

09.03.01

HaumenoBanue HarpaBJICHUs

Wudopmarika 1 BBIYMCIUTENIbHAS TEXHUKA
MOATOTOBKH/ CTELUATbHOCTH

Hanvenosanne KommbloTepHble TEXHOIOIMHU, CHCTEMbI U CETH
HaIpaBJICHHOCTH
®dopma 00yueHus 0YHO-3a04Hasn
lonx mpuema 2026

Cankrt-IlerepOypr- 2026

(HOIKHOCTB, y4. CTENEHb, 3BaHHE) Mno;mncx,, jara) (MHHLMATBI, haMuHs)



AHHOTaAUA

HucuuruinHa «OJIEKTPOHUKA» BXOJUT B 00pa30BaTENbHYIO MPOTPaMMy BBICIIETO
oOpa3oBanusi — mporpaMMy OakajaBpuaTra I0 HAIPaBICHUIO TMOATOTOBKW/ CHEIHMAIbHOCTH
09.03.01 «MudopMaTHKa W BBHIYMCIMTENbHAS TEXHHKA» HaNpaBiIeHHOCTH «KoMmmbloTepHble
TEXHOJIOTUH, CUCTEMBI U ceTh». JlucuumumHaa peanusyercs Kapeapoit «Ned1y.

JucuuiuiiHa HaneneHa Ha (GOpMHUPOBAHKE Y BBITYCKHHUKA CJIEIYIOIUX KOMIIETEHIHIHA

OIIK-1 «CmocobOeH NpPUMEHSTh €CTECTBEHHOHAYYHBIE M OOIIEHH)KEHEPHBIC 3HAHUS,
METO/Ibl MaTEMATUYECKOr0 aHaJIn3a U MOJEIMPOBAaHNUS, TEOPETUUECKOIO U SKCIIEPUMEHTAILHOTO
UCCIIEI0OBAaHUS B IPOPECCUOHATIBHOMN JESITEILHOCTI

CopnepxaHue IUCLHUIUIMHBI OXBAaTbIBA€T KpYr BOINPOCOB, CBA3AHHBIX C OCHOBaMU
MIOCTPOEHUSI 3JIEKTPOHHBIX YCTPOWCTB. 3aJaud JUCLUIUIMHBI 3aKIIOYAlTCsl B PACCMOTPEHUU
BOIIPOCOB AaHAJM3a, CHHTE3a W pacyeTa THUIOBBIX JJIEKTPOHHBIX CXEM C AaKIEHTHPOBAaHUEM
BHMMAaHHS Ha MOKa3aTelsAX KauecTBa UX (PyHKIMOHUPOBAHUSI.

[IpenogaBanue AMCUMILIMHBI TpeAyCMaTpUBaeT cienyromue (GopMbl OpraHu3alnuu
y4eOHOTO MmpoIiecca: JeKIUU, J1abopaTopHble padOThI, CAMOCTOATENbHAS padoTa CTY/ICHTA.

[IporpaMmoii AMCHUIUIMHBI TPETYCMOTPEHBI CIENYIOIIME BHJbI KOHTPOJS: TEKYLIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO0mas TpyA0eMKOCTh OCBOCHUS JIUCIHUILIMHBI COCTaBIsAeT S5 3adeTHBIX emuHul], 180
4acoB.

S3bIK 00OyUYeHUS O JUCHUIUINHE KPYCCKUNA »



1. IlepeueHb mIaHUpPyEMBIX PE3YIbTATOB O0YUEHHUS 110 IUCLHUILIMHE

1.1. llenu npenoaaBaHusl IUCUUILINHBI

Lenpto mpenojaBaHus TUCHUIUIMHBI SBISIETCS OOBSICHEHHE M HA OCHOBE IMOJIyYEHHBIX
3HaHUH OCO3HAHHOTO TOHMMAHUS CTYACHTaAMH (HU3UYECKUX IPHHLIHUIIOB PabOTHl, METOJ0B
U3TOTOBJIEHUS U BO3MOKHOCTEHW IPUMEHEHUS 3JIEKTPOHHBIX YCTPOMCTB Ha MOJIYIPOBOJHUKOBBIX
npubopax, BONPOCOB WX  (PYHKIMOHUpOBaHHSA, (OPMHUPOBAHHME  MPEICTABICHHA O
MaTeMaTHYECKUX METO/IaX aHaJli3a U IPOEKTUPOBAHUS CJIOKHBIX 3JIEKTPOHHBIX YCTPOUCTB.

3ajauv AUCLUMILIMHBL 3aKJIIOYAIOTCS B PAcCCMOTPEHHMM BOINPOCOB aHAU3a, CHUHTE3a U
pacuera TUIIOBBIX JIEKTPOHHBIX CXEM C aKLIEHTHPOBAHWEM BHMMAaHHS Ha MOKAa3aTeJIIX KayecTBa
U HAACKHOCTH WX (PYHKIMOHUPOBAaHMS. 3aJadyaMHM OpPraHU3alMU CAMOCTOATEIHLHOU pPabOTHI
CTYAEHTOB TIpPU H3YYEHUU JUCHMIUIMHBI «OJEKTPOHHUKa» SBIAIOTCA  (OopMUpOBaHUE
MOJIOKUTEITFHONH MOTHBAIIMHM K CaMOOOPa30BaHUIO U MPUOOPETECHHUIO MPAKTHYECKUX HABBIKOB U
YMEHHH 10 HaNpaBJICHUIO OATOTOBKU

1.2. lucuuniHa BXOJUT B COCTaB 00s3aTeNbHONW YacTH 0Opa30BaTENbHOW MPOTPAMMBI

BhIcIIero oopazosanus (anee — OIT BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3YIHTATOB OOYUYEHHUS MO AUCIUILTHHE, COOTHECEHHBIX C
IUIaHUpyeMbIMU pe3ynbTratamu ocBoenus OIT BO.

B pesynbraTe u3yueHUs AUCUUIUIMHBI 0Oydaroluiics JOJDKEH 00JaiaTh CIeIyIoLUMU
KOMITETEHIUSMU WM UX YacTaMH. KoMIeTeHIuN 1 MHAUKATOPbl UX JTOCTH)KEHUS MPHUBENICHBI B
tabmuue 1.

Tabmuia 1 — [lepeuenb koMneTeHIMI U UHAUKATOPOB UX JTOCTHKEHUS

Kareropus (rpynna) Kon n HanmeHoBaHue Ko n HauMeHOBaHNEe HHIUKATOpa
KOMIETEHIUU KOMIETEHIUU JIOCTHKEHHS] KOMITETCHIIUH
OIIK-1 Cnocoben OIIK-1.3.1 3HaTh OCHOBEI MAaTEMAaTHKH,
IPUMCHSTD (GU3UKH, BBIYUCIUTEIBHON TEXHUKHU U
€CTECTBCHHOHAYYHBIC | IPOIPAMMHUPOBAHHUS

1 OOIIEHHKEHEPHBIC
3HAHUSI, METOIBI

OIIK-1.VY.1 ymeTsh pemaTh CTaHAAPTHBIE
npodeCcCHOHAIBHBIC 3a/1a4H C

MaTEMaTHYECKOTO MIPUMEHEHUEM €CTeCTBEHHOHAYYHBIX U
O6menpodeccrnonanbHbIE .

aHaausa u 00111e-UHKEHEPHBIX 3HAHHUI, METOIOB
KOMIIETEHI[UH

MOJICITUPOBAHUS, MaTEMaTUYECKOTO aHaIn3a U

TEOPETUYECKOTO 1 MOJICITMPOBAHUS

skcnepuMenTanbHoro | OIIK-1.B.1 BiageTs HaBbIKaMu

HUCCIIEI0OBAHUS B TEOPETHYECKOTO M IKCIIEPUMEHTATIBLHOTO

poeCCHOHATBHOU HUCCIIEN0BAaHUs OOBEKTOB

JESITENLHOCTH poECCHOHAITBHON NEATETHLHOCTH

2. Mecro nucuuriunsl B ctpykrype OI1

JlucuumimHa MOXeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIOUIUMUCS
[IPU U3YYEHUH CIIETYIOLUIUX TUCUUILINH:

— ®duzuka,

— Hudopmaruka.

3HaHUsA, NOJYYEHHbIE NPH M3YyYEHUU Marepuana JaHHOW JUCIUIUIMHBI, UMEKT Kak
CaMOCTOSITEJIbHOE 3HAY€HHE, TAK U MOT'YT UCIIOJIb30BATHCA IPU U3YUEHUH JAPYTUX JUCLMILINH:

— CXeMOTeXHHKa,

— IludpoBbie cucTeMbl aBTOMATH3AIMHU U YIIPaBICHUS,

— MUKPOKOHTPOJUIEPHBIE CUCTEMBI

3. OOBeM u TPyI0EMKOCTh TUCIUTINHBI
Jlanabie 006 o0meM o0beMe MUCIUILUIMHBI, TPYJOEMKOCTH OTAETBHBIX BUIOB y4eOHOI
paboThI MO AUCHUIUIHHE (M paclpeeleHIe STON TPYA0EMKOCTH IO ceMecTpaM) MpeACTaBIeHbI B
TabauIe 2.



Tabnuma 2 — O0beM U TPYAOEMKOCTh JUCIIUTIIHBI

TpynoemkocTs 110

Bun yae6HO# paboThI Bcero cemMecTpaM
No4
1 2 3
Oowan mpyooemKocmeo OUCYUNIUHDL, 5/ 180 5/ 180
3E/ (4ac)
U3 nux uacoe npakmuueckoil no020moeKu
AyoumopHhvle 3anamus, BCETo 4ac. 68 68
B TOM YHCJIE:
nekin (J1), (dac) 34 34
npakTudeckue/ceMunapckue 3ansatus  (I113),
(dac)
naboparopusie padboTsl (JIP), (dac) 34 34
KypcoBol npoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmosamenvhnan paboma, Bcero (4ac) 76 76
Buo npomescymounoii ammecmayuu:. 3a4er,
muhd. 3ader, sk3zamen (3auer, udd. 3auq, OK3. OK3.

DK3.**)

[IpuMeuaHue: KaHIUIATCKHI SK3aMeH

4. CopaeprxaHue TUCIUTITUHBI

4.1. Pacnpenenenue TpyJOEMKOCTH JUCIHUILINHBI MO pa3iesiaM U BUAaM 3aHITUHN.

Pazgenbl, TeMbI TUCHUTIITUHBI M KX TPYJOEMKOCTh IPUBECHBI B TAaOIUIIE 3.

Tabnuma 3 — Paznensl, TeMbl TUCIUIUIMHBI, KX TPYJ0EMKOCTh

Paspgensl, TeMbI JUCHMITINHBI

Jlexkniun
(qac)

n3(C3)| Jp KII
(qac) (dac) (dac)

CPC
(dac)

Cemectp 4

Pazgen 1. DnexkrpoHHBIE TPUOOPHI:
KJ1accu(UKaIus, pernaeMbie 3aauu.

Tema 1.1. 3agaun, pemraembie IEKTPOHHBIMU
YCTpPOMCTBaMHU.

Tewma 1.2. [IpuHIIUTIBI pAOOTHI KOMIIOHEHTOB
AIIEKTPOHHOU TEXHUKH.

16

Pazgen 2. DieMeHThI CXEMOTEXHUKHU
AIIEKTPOHHBIX YCTPOICTB.

Tema 2.1. CXeMOTEXHMKA YCUIINTENbHBIX
YCTPOMCTB.

Tema 2.2. CxeMOTEXHHKA T'€HEPATOPHBIX
YCTPOMCTB.

Tema 2.3. CXeMOTEXHMKA YCTPONCTB
(GYHKIIMOHATBHBIX TIpeoOpa3zoBaTenen
AQHAJIOTOBBIX CUTHAJIOB.

Tewma 2.4. CxeMOTEXHHKA UCTOUHUKOB TUTAHUS
AJIEKTPOHHOM arnmapaTypsl

20

20

40

Pazgen 3. qDYHKI_[I/IOHaJ'H)HBIe Y3JIbI JICKTPOHHBIX
YCTpOﬁCTB B UHTCIpaJIbHOM U MOAYJIbHOM
HUCITOJIHCHUH

20

HUroro B cemectpe:

34

34

76

Hroro

34

76




IIpakTHueckass TOATOTOBKA  3aKIIOYAETCS B HENOCPEACTBEHHOM  BBINOJHEHUU
oOy4aroIMMHUCST  OMNpPENEeNeHHBIX  TPYAOBBIX  (QYHKUMH,  CBS3aHHBIX ¢  Oy;aymien
podecCHOHAIBHOM IeATeIbHOCTHIO.

4.2. CopnepxaHue pa3ieioB U TEM JICKIIMOHHBIX 3aHSATHH.
Coneprxanue pa3iesioB U TEM JIEKIUMOHHBIX 3aHATUI IPUBEIACHO B Ta0IuIE 4.

Tabnuia 4 — ConepkaHue pas/ieioB U TEM JISKIIMOHHOTO ITUKJIIA

Howme
p Ha33aHHe nu conepxcaHI/Ie pa3IIeJIOB 1 TEM JICKIITMOHHBIX 3aHSTUU
paszzaena

1 Paznen 1. DaekTpoHHbIe MPUOOPHI: 3aa4H, KIaCCH(DUKAITUS, TPUMEHCHHUE.

Tema 1.1. 3amaum, pemraeMbie SJICKTPOHHBIMH ycTpoiictBamu. OOpaboTka W Tmepemaya
UH(OPMALMM TIOCPEICTBOM DJIEKTPUYECKUX CHUrHANOB. OCHOBHBIE OIEpaIMy, BBIOJIHIEMbIE
JJIEKTPOHHBIMM ~ YCTPOWCTBaMH  HAJ  CHTHAJIaMHW. 3aJadyd, pellaeMble  JIIEKTPOHHBIMU
yCTpoWCTBaMu. 3ajayd aHainM3a 3JEKTPOHHBIX YCTPOHCTB. (DYHKIMOHAJIBHOCTH JIIEKTPOHHBIX
yCTpolcTB. Mozenb BXOA-BBIXOA. XapakTepucTuku. [lapamerpbl. AHallOroBble, UMIYJIbCHBIE U
dpoBsle ycrpoiicTBa. AHanoro-uudpoeie ycrpoiictBa. OCHOBHBIE BapUaHThI MPE0OPa3OBaHMs
ANEKTPUUYECKON JHEPrUM DJEKTPOHHBIMU yCTpocTBaMH. JlaTuuku (U3UUECKHX BEIHUYHMH.
YcerpoiictBa 00pabGoTku  curHanoB. CuioBasi anekTpoHuka. [IpeoOpasoBatenu mnUTaHHS.
praBHCHI/IC MOIIHBIMU Harpy3kamMu. Cpe}ICTBa KOMIIBIOTEPHOI0 MOJACIIUPOBAHUA IJICKTPOHHBIX
ycrpoiicTB. Microcap. Multisim. Proteus.

Tema 1.2. IlpuHiunel paboThl KOMIIOHEHTOB 3JICKTPOHHOW TEXHUKH. [lacCHBHBIC M aKTHBHBIC
KOMITOHEHTbBI 3JICKTPOHHBIX yCTpOﬁCTB. Pexxumbl pa6OTI)I aKTHUBHBIX J1eMeHTOB. (OCHOBBI
(YHKIMOHUPOBAHMS DJICKTPOHHBIX KOMIIOHEHTOB. IlomympoBomHuMKOBEIE Auonsl. bumomsprsie
tpansuctopsl (BIIT), pa3HOBHIHOCTH, XapaKTEPUCTUKH, [TAPaMETPhl, TUIIOBbIE CXEMBbI BKIIIOUEHHS
U HX CcpaBHUTENbHBIE XapakrepucTuku. IlomeBsie tpamsucropsl (IIT), pasHOBHAHOCTH,
XapaKTEPUCTUKH, apaMETPbl, TUIIOBBIE CXEMBbI BKIIOUCHUS U UX CPABHUTEIIbHBIE XapaKTEPUCTHKH.
OnroanexTponHble npubopsl. CpencrBa oToOpakeHus: nHpoOpManuu OyKBEeHHO 1U(pOBOH U
rpaduueckoli MHpOpMAaLMK. AHAIOrOBbIE HHTETPAJIbHBIE MUKPOCXeMbl.  OmepaloHHbIe
yemnutenu (OY). OcHoBHbIE CBOiCTBa, mapamerpbl. L[udpoBbie MHTErpanbHbIE MHUKPOCXEMBI.
[IpobnemMbl HCHONB30BAaHMS DIEKTPOHHBIX INPUOOPOB M yCTpoiicTBa Ha HX OCHOBE B
9KCTPEMANBHBIX yCIOBUAX. [IprMepsl MOMyNpOBOIHUKOBBIX MPUOOPOB, BBITYCKAEMBIX BELYLIUMH
¢bupmamu

2 Paznen 2. DneMeHTB CXEMOTEXHUKHU 3JIEKTPOHHBIX YCTPOMUCTB.

Tema 2.1. CxeMmOTeXHHKAa YCHIMTEIbHBIX YCTpoilcTB. IIpenBapuTenbHblE  YCHIIMTENH.
Crabunu3zanus paboyrx TOUEK TPAH3UCTOPOB B CXeMaX C TaJIbBAHUYECKOH MEXKACKaIHOH CBS3BIO.
OOpatHass cBA3b II0 TIOCTOSHHOMY H TIiepeMeHHoMy Toky. Kackomnas cxema. Kackang c
TUHAMAYECKOW HAarpy3KOW. YCHIIUTENIH C YIPaBIIEMBIM KO((OUIMEHTOM YCHUICHHUS. Y CHINTEIH
mortroctr (YM). Cxemorexauka YM ¢ TpaHchopMaTopHbIM U OecTpaHc()OPMATOPHBIM BBIXOIOM.
PexxrMbl paboTBI aKTHBHOTO 3JIEMEHTa BBIXONHOrO Kackama YM: A, AB, B, C. Ycwmmrenu
MOIIHOCTH Kjacca D.

Tema 2.2. CxeMmMOTeXHHKAa TEHEPAaTOPHBIX YCTPOWUCTB. IIpWHIMII TOCTPOEHHSI TeHepaTopa.
I'eHepaTopsl TapMOHMYECKHX CHT'HAJOB Ha TpaH3uctopax M OY. I'eHepaTopbl MpsSMOYTrONBHBIX
curHasoB Ha Tpan3ucropax u OVY. ['eHepaTopbl CHTHANOB CIieNaTbHON (QOPMEL. YTpaBisieMbIe
TeHEepaTopHlI.

Tema 2.3. CxeMOTeXHHKA YCTPOUCTB (PYHKITMOHAIBHBIX IPeoOpa3oBaTeNneii aHaJIOrOBBIX CUTHAJIOB.
YcrpoiicTBa, BBIIOMHSIONINE MAaTEMAaTHYECKHE ONEpald HajJ aHAJIOTOBBIMH  CHTHAJIAMHU.
Cymmaroper.  Ilepemuoxurenn. Jlorapmpmudeckuii W aHTHIOTAPU(PMHUYECKUN  yCHIHTEIH.
Yactorssle GpunbTphl. [laccuBHBIE M aKTHBHBIE (PUITBTPHL.

Tema 2.4. CXeMOTeXHWKAa WCTOYHHKOB TUTAHUS DJIEKTPOHHOW ammapartypsl. JnomHbIe
BeimpsiMuTend. CHHXpOHHBIE BhIMpsMHUTENH. [lapamerpuueckne crabmnmzatopbl. VIcTOUHHMKH
OMOPHOTO HANPSDKEHWA M TOKa. llapamienbHbli M TOCIIEIOBATENBHBIM KOMIEHCAMOHHBIE




cTabMM3aTophl. 3alIMTa NCTOYHUKA HAINPSDKEHUsI OT KOPOTKOTO 3aMBIKaHHs BbIXona. VICTOYHMKH
JJIEKTPOIIUTAHMSI C TpeoOpa3oBaHMEM d4acTOThl. IIpeoOpasoBaTens ¢ BHEMIHUM BO30YKICHHEM.
ABTOreHepaTopHbI NpeoOpa3zoBarenb. J(MOAHBIE YMHOXWTENW HamNpspkeHHs. VIMImynbcHbIe
WCTOYHMKM  nuTaHusa. CXeMbl € HaKONMTENbHBIM  JpocceneM. TpaHcdopmaTopHbie
npeoOpa3oBaTeNy: IPSIMOXOMOBOH M 00paTHOX0MO0BOH. DWIBTPHI MOAABICHUS HWMITYJIbCHBIX
TIOMeX.

3 Pazmen 3. ®yHKIMOHANBHBIC Y3JIBI DJICKTPOHHBIX YCTPOWCTB B HMHTETPATLHOM W MOIYJIHLHOM
WCTIONTHEHUH. VICTOUHWKW TUTaHWA W CTaOWIN3aTOPhl HANpsDKeHHs. TpeOOoBaHMS K KadeCTBY
nutanus. JIuHelika npeoOpa3oBaTeneii HOCTOSHHOTO HaIpsDKeHUs 78XX M 79xX. Moaynu nuTaHus
C TallbBaHUYCCKOW pa3Bs3kod. [IpuMepbl WHTErpalbHBIX CTAOMIM3aTOPOB, MOAYJCH HCTOYHUKOB
MMUTAHUS W DJICKTPOHHBIX KOMIIOHCHTOB JJISI HMX TPOCKTUPOBAHHS, BBITYCKAEMBIX BEAYIIUMU
¢upmamu (MPBUC, Analog Devices, International Rectifier, Maxim, Peak Electronics, Traco,
Harris). Ycwnutenu. IlpenBaputenbHble yCHIHMTENW. YcwiuTead MomHoctd. CaOBydepsl.
Henuneiinbie uckakeHUs. Y CHWIHMTENbHBIE MOAYIHM DPaJMOYaCTOTHOTO Juamna3zoHa. ['eHepaTtopbl
cUrHayioB. ['eHepaTophl TAPMOHMYECKHX U MPSMOYTOJBHBIX CHUTHAJIOB. MHUKPOCXEMBI TaiiMEpOB.
[MNM-monmynsTopel. AHAJOrOBbIE TMEpPEKIoYaTeid W MYJbTUIUIEKCOpBl. [lepeMHOXuTEnn
CUTHAJIOB. MOIYJISITOPI W JEMOAYJIATOPBL. Y CTPOHCTBA BBIOOPKHM-XPAaHCHHS aHAJIOTOBBIX
curHasioB.  KommapaTtopel.  AHanoro-nmdpoBsie  mnpeobpaszoBatenu.  I{ugpo-aHagorossie
npeoOpazoBatenu. ONTpoHHAs pPa3BA3Ka CUTHANBHBIX Iemed. MUKPOCXEMbI  THUIIOBBIX
(YHKIIMOHAIBHBIX y3JIOB 3JIEKTPOHHOM TEXHUKHM MPOM3BOACTBa Beaymmx ¢upm: Analog Devices,
Apex Microtechnology, Linear Technologies, Microchip, Maxim, Texas Instruments u ip

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE .

Tabmuma 5 — I[pakTrdeckue 3aHITHS U UX TPYJOEMKOCTh

N3 Hux Ne
No | Tewmbl npaktuueckux | @opmbl NpakTUUECKUX | TpydoeMKOCTh, |MpaKTUYECKOM |pa3aena
/11 3aHATUN 3aHATHAI (dac) MOJATOTOBKH, | TMCIIHII

(dac) JIUHBI

Y4eOHBIM MJIaHOM HE IPETYCMOTPEHO

| |

Bcero

4.4, JlabopaTopHbIe 3aHATHS
Tembl 1a00PaTOPHBIX 3aHATHI U UX TPYIAOEMKOCTh IPUBEICHBI B TabHIIE 6.

Tabnuma 6 — JlabopatopHble 3aHATHS U UX TPYIOEMKOCTb

N3 Hux No
Ne TpynoemMKocTh, | MPaKTUYECKOU | pa3zaena
HaumenoBanue nabopatopHbix paboT pyA - | TP pasit
n/m (uac) MOATOTOBKH, | JAUCLHII
(dac) JIUHBI
Cemectp 4
1 N3yuenne cpenbl MOAEIUPOBAHUS AIEKTPOHHBIX 2 2 1
ycrpoiicte Microcap.
2 W3yuenne BUPTYyalbHBIX H3MEPUTENBHBIX TIPHOOPOB 4 4 1
cpeasl Microcap.
3 HccnenoBanue ycTpoHCTB HA OCHOBE ONEPALMOHHOIO 4 4 2
YCHIIUTEIS.
4 HccnenoBanue yCuIInUTENsI MOLIHOCTH C 4 4 2
TpaHC(hOPMATOPHBIM BBIXOIOM
5 HccnenoBanne crabunzaTopa HaNpsHDKEHHS 4 4 2
6 Hccnenosanne mormgeckoro sneMenrta M-HE 4 4 2




7 HUccnenoBanre n30MpaTenbHOTO YCHIINTENST HU3KOU 4 4 2
YaCTOTHI

8 HccnenoBanue aBTOKOIEOATEIIEHOTO 4 4 3
MYJIBTHBHOpATOpa Ha OUITOJSIPHBIX TPAH3UCTOPaX
9 HccnenoBanue penakcaliOHHBIX T€HEPATOPOB HA 4 4 3

OCHOBC OIICPAIIMOHHOI'O YCHUJIUTCIIA.

Bcero 34 34

4.5. KypcoBoe mpoeKTHpOBaHKE/ BBHITIOJTHEHUE KYPCOBOW PabOTHI
Y4eOHBIM MJIAHOM HE IIPETYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIIXCs
Bunel camocTosiTensHOM pabOThI U €€ TPYAOEMKOCTh ITPUBEIEHBI B Tabnuie /.

Tabnuna 7 — Bunel camocTtosTensHON paboThl U €€ TPYA0EMKOCTh

Bua camocrositensHOM paboTh Beero, | Cemecrp 4,
qac yac
1 2 3
W3yueHne TeOpEeTHYECKOTO MaTeprasa
40 40
mucrutuael (TO)
Kypcosoe npoektupoBanue (KI1, KP)
Pacuerno-rpaduyeckue 3aganus (PI'3)
Brinonnenue pedepara (P)
[ToaroToBka K TeKymemy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)
Jowmamraee 3aganue (/13)
KonTtponsabie paboThl 3a0unnkoB (KP3)
[ToaroToBka K MpOMEXKYTOUYHOM
16 16
arrectaruu (I1A)
Bcero: 76 76

5. IlepeyeHn yueOHO-METOIUUECKOTO OOCCTICUCHHMS
JUTSI CAMOCTOSTEIIbHOM PabOThI 00YJArOIIUXCSI IO TUCHUTIIAHE (MOIYIIIO)

Y4eOHO-METOAMYECKUE MAaTEPHAIbI JIUISI CAaMOCTOSTSIIBHONH pabOThl OOYYarOIIMXCS YKa3aHbl B
m.a. 7-11.

6. IlepeyeHb MeUaTHBIX U SJIEKTPOHHBIX YUEOHBIX U3JAHHIMA
[lepeueHp mevaTHBIX U SIEKTPOHHBIX YU4eOHBIX U3IaHUI TIpHUBeieH B Tabmule 8.
Tabnuma 8— IlepeyeHp meYaTHBIX U AJIIEKTPOHHBIX YUCOHBIX U3IaHUN

KomnmuecTBo 3K3eMILTSIPOB B
Llncpp/ bubnuorpadudeckas ccplika Onommorexe
URL anpec (KpoMe 2JIEKTPOHHBIX

HK3EMILIPOB)

Vrpiomos, E.JI. IudpoBas cxemMoTexHHUKa:
004(075) YV-27 | yuebnoe nocodue / E.Il.Yrpiromos. — CII6.: BXB 100
— IlerepOypr, 2007 — 782 c.

CmupHoB [O.A. OCHOBBI MHKDPORJIEKTPOHMKH U
MHUKPOIPOIIECCOPHON TEXHUKHU: ydeOHOe mocobue
/" FO.A.CmupuoB, C.B.Coxonos, E.B,TutoB. —
CII6.: Jlans, 2013 — 496 c.

621.38 C-50 14




Hosoxunos O.IL DNEeKTPOTEXHHUKA u
CXEMOTEXHUKa: Yy4YeOHUK Ui aKaJeMHUYEeCKOTO

621.38 H-74 OakanaBpuata / O.Il.HoBoxunoB — M.IOpaiir, 10
2015421 c.
Xoposun, II.  HMckyccTBO ~ CXEMOTEXHUKH

621.3 X-80 | /T1.Xoporur,Y.Xumt. — M.: bunom, 2014. — 704 10
C.
DNEeKTPOHMKA:  METOAMYSCKHE  YKa3aHus K
BBITIOJTHEHHUEO 1abopaTopPHBIX pabort /

62138 945 | ¢ M 3uarannos. — CII6.: M3a-80 TYATL, 2013, - &
47 c.
JlekcadeHko, E.B. CxeMOTEeXHHKa
BBIYHMCITUTEIIBHBIX ~ CHCTEM  Ha  JUCKPETHBIX

004 JI-43 anementax: npaktukym /  E.B.Jlekcauenko, 5

A.Il.OpnosB, M.B.CaBunoB. - — CII6.: U3n-Bo

I'VAII, 2023. - 68 c.

Jlekcauenko, E.B. IlpuynagHast 5JeKTpOHUKA:
621.38 JI-43 | yuebHoe mocobue / E.B.JIekcauenko, A.I1.Opios, 5
- — CIIo.: U3n-Bo I'VAII, 2015. - 111 c.

Jlaumn, B.W. DnektpoHuka: y4deOHOE mocoOue

621.38 JI-31 | /B.1.Jlauumn, H.C.CaBenos. - PocToB 1
H/[:®ennkc, 2009. — 703 c.1
621.38 0-60 Onamunii  FO.®. AmnanoroBas u mudposas 50
JIEKTPOHUKA: TOJTHBIN Kypc: yueOHUK/

10.®.Onagunit, O.IL.I'nmynkun, A.M.I'ypoB. — M.:
lNopsiuas muaug-Tenexom, 2005. — 768 c.

7. IlepedeHnb NIEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB
WH(POPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHOM ceTn «HTepHeT»
[epeuenn AIIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB UH(POPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOW ceTn  «MHTepHeT», HEOOXOMUMBIX JUIS OCBOCHHUS JUCIHMILIHHBI
npuBeieH B Tadnwiie 9.

Tabmuma 9 — IlepedyeHb SICKTPOHHBIX O00pa30BaTEIBHBIX PECYpcOB HH(OpPMAITMOHHO-
TCHGKOMMYHHKaHHOHHOﬁ CETu ((I/IHTepHeT»
URL anpec HaumenoBanue
http://window.edu.ru/res DnexTponuka. JIabopaTOpHBIA MPAKTHKYM IO JUCIMIUIAHE " DIEKTPOTEXHUKA U
ource/995/75995/files/La | smekTpoHuKa" ¢ MPUMEHEHHEM MTAKETa CXEMOTEXHHUYECKOT0 MOIeupoBanus Micro-
b_El.pdf Cap. / Cocr. P.B. Axmanees, T.M. Kpeimckast, O.B. Mensunayk. [Tox pex. T.M.
Kpemckoit. Ypumck. I'oc. ABuarn. Texn. yu-1. Ya, 2009. 60 ¢

8. Ilepeuenr MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. IlepedyeHp mporpaMMHOTO 0OECMEUYEeHHs], HCIOJIb3YeMOTro TMpPH OCYIIECTBICHUU
00pa30BaTeNbHOTO Mpollecca Mo TUCITUILTHHE.
[TepeueHs UCTIOTB3YEMOTO MPOTPAMMHOTO OOecTieueHus npeactaieH B Tadnuie 10.

Tabnuua 10— ITepeyens nporpaMMHOro o0ecreyeHus

Ne m/m HanmenoBanue

He npenycmotpeno




8.2. [lepeuenn UH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBIICHUN 00pa30BaTEIBLHOTO MIPOIIEcca O TUCIUILINHE

[lepeyenp wHCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEJCTABICH B
tabnmue 11.

Tabmuna 11— [lepedyens nHPOPMAITMOHHO-CIPABOYHBIX CUCTEM

Ne o/t HaumenoBanue

He npenycMoTtpeno

9. MarepuanbHO-TeXHUYECKas 0a3a
CoctaB MarepHaIbHO-TCXHHYECKON  0a3bl, HEOOXOAMMOW M  OCYIICCTBIICHUS
00pa30BaTEIILHOTO MpoIiecca Mo TUCIUIUINHE, TTPECTaBIICH B Tabimiel 2.

Tabmuma 12 — CoctaB MaTepuabHO-TEXHUICCKOU 0a3bl

Ne HanmeHnoBanue cocTaBHOM 4acTh Howmep aynuropun
n/m MaTepHalIbHO-TEXHUUECKON 0a3bl (mpu HEOOXOMMOCTH)

1 | MynpTuMenuiiHas JeKIMOHHAs ayIUTOpUs

Crienmanu3upoBaHHas 1a0opaTopus MPOrpaMMHO-aIapaTHBIX 52-17
cpenactB 00paboTKH HHPOPMAIUH

10. OueHo4YHBIE CpeACTBA JUISI MPOBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CocTaB OIICHOYHBIX CPEJACTBIJIS TMPOBEACHHUS MPOMEKYTOYHOH aTTeCTaI[uu
oOyJaroniuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadmuie 13.
Tabmuma 13 — CocTaB O1IEHOYHBIX CPEJCTB ISl TPOBEICHUSI IPOMEXKYTOYHOM aTTeCTalluN

Bun npomexyTouHoii arTecTanuu IlepeueHb OIIEHOYHBIX CPEICTB

DK3aMeH Crnucok BOIIPOCOB K AK3aMEHY;

10.2. B kadecTBe KpUTEPHEB OICHKA YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHHS)
KOMITIETEHIMI 00y4yaronMMucs MpUMeHsieTcs S-0ajuibHasl MIKana OLEHKU CPOPMHPOBAHHOCTU
KOMIIETEHIIN, KoTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET HCIOJIB30BATHCS
100-6annpHas  miKaja  MOJYJIbHO-PEHTHMHTOBOM  CHUCTEMBl ~ YHUBEpPCHTETa,  IpaBuiia
WCIOJIb30BAHUS KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIbHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurepun orieHkr ypoBHsI CHOPMHUPOBAHHOCTH KOMIETEHITAN

OI_[eHKa KOMIICTCHIIMI

XapakreprcTika cGopMUPOBAHHBIX KOMITETEHLIMI
5-0amubHad 1mKkana P p (opnupo

— oOy4aromuiics TIIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEIOBATEILHO ¥ IPAMOTHO €0 M3JIaracr;

— ONUPAsCh HA 3HaHWS OCHOBHOW M JONOJHHUTEIBHOW JIUTEPATYPHI,
TECHO NPHBS3bIBACT YCBOCHHBIC HAYYHBIC MTOJOXKCHUS C MPAKTHUCCKOM
NEeSITeNbHOCTHIO HAPaBJICHHUS;

— yMeno 000CHOBBIBAET M ApTYMEHTHPYET BbIJBUTAEMbIE UM UJIEH;

— JIeJIaeT BBIBOJBI M 00OOIIEHHUS

— cBOOOIHO BJIaJICET CUCTEMOM ClielMaTn3upPOBAHHBIX MOHATHH.

«OTIIMYHO»
Ga4YTCHO»




Or1eHKa KOMIIETEHITII

5-0aympHas mkana

XapaxrepucTuka cpopMHUPOBAHHBIX KOMITETEHIMIHA

«XOpPOoLIO»
(Ga4YTCHO»

— 00yy4aronuiicss TBEpI0 YCBOUI MPOTPAMMHBIA MaTepHas, TPaMOTHO U
M0 CYIIECTBY U3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOM
JUTEPaATYPHI;

— HE JIOTMYCKAaeT CYIICCTBCHHBIX HETOYHOCTEHH;

— YBS3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYECKON JEATEIHHOCTHIO
HaTpaBIICHUS;

— apryMEHTUPYET HAYYHBIEC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI U 000OIIEHHS;

— BJIQJICET CHCTEMOU CIIeMaTN3UPOBAHHBIX TIOHATHH.

«YJIOBJIETBOPUTEITEHO
«3a4TEHO»

— o0yyarouuiicss yCBOMWJI TOJIBKO OCHOBHOW IPOrpaMMHBIM MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasChb Ha 3HAHUSA TOJBKO OCHOBHOU
JUTEPaTypHhl;

— JIONyCKaeT HEeCYIIECTBEHHBIE OMMUOKA U HETOYHOCTH,

— ACTIBITHIBAET 3aTPYAHEHUS B MPAKTHYECKOM INPUMEHEHUHM 3HAHHI
HANpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayyHbI€ MOJI0KEHHUS,

— 3aTpyaHsieTcs: B GOPMYITMPOBAaHUHN BBIBOJIOB M 000O0IICHUH;

— YAaCTUYHO BJIAJIEET CUCTEMOM CHEIMATN3UPOBAHHBIX MOHSTH.

«HEYIOBJIETBOPUTEITHHO
«HE 3a4TEHO»

— o0yJaronuiicss He YCBOWI 3HAYUTEIBHOW YacTH IMPOTPaAMMHOIO
MaTepHana;

— JIONTyCKAaeT  CYIIECTBCHHBIE  OIMMOKM W  HETOYHOCTH TP
paccMoTpeHuH Mpo0ieM B KOHKPETHOM HaIPaBIICHUH;

— UCTIBITBIBACT TPYAHOCTH B IPAKTHUECKOM IPUMEHEHUH 3HAHUH;

— HE MOXET apryMEHTHPOBATh HAYYIHBIC TIOJI0KEHHUS;

— He (OPMYIUPYET BBIBOJIOB M 000OIICHHUI.

10.3. TumoBbie KOHTPOJIbHBIE 3aJaHUST UM UHBIC MaTCPUAIBI.
Bomnpocsr (3amaun) asis sKk3ameHa mpeIcTaBlieHbl B Tadnuie 15.

Tabmuma 15 — Bompocs! (3amaun) 11s SK3aMeHa

Ne i/ [Tepedyens BompocoB (3a1a4) Ajist SK3aMeHa Koxn
HHIUKATOPA

1 dusnueckre 0CHOBBI PaOOThI SIEKTPOHHBIX AIIEMEHTOB OIIK-1.3.1
2 OJNIEeKTPOHHO-ABIPOYHBII NIEPEX 0 OIIK-1.3.1
3 [TomynpoBOAHNUKOBEIE UOBL: TEMIIEPATYPHBIE CBOICTBA, EMKOCTb, KJIaCCH(UKAIHS OIIK-1.3.1
4 IMpuHIHT QYHKIIMOHIPOBAHKS OUIIOISIPHOTO TPAH3UCTOPA OIIK-1.3.1
5 CraTtuueckue xapakrepuctuku BIIT npu BKimtoueHHH ¢ 00MIUM 3MHTTEPOM OIIK-1.3.1
6 IToneBrle TPAaH3UCTOPEI C N KAHAJIOM: IIPHHLIMIT IEHCTBHS, XapaKTEPUCTUKU OIIK-1.3.1
7 MOII-TpaH3UCTOpPBI CO BCTPOEHHBIM KaHAJIOM OIIK-1.3.1
8 MOII-TpaH3uCTOpPBI C UHAYLUPOBAHHBIM KaHAJIOM OIIK-1.3.1
9 CTpyKTypa 3JIEKTPOHHOI0 YCHIUTENs1. BXOIHOE U BBIXOHOE CONPOTUBIIECHUS OIIK-1.3.1
10 OcHoBHBIE TapaMEeTPhI U XapaKTEPUCTUKK yCHIUTENEH OIIK-1.3.1
11 PesxuMBbl paOOTHI aKTUBHBIX JIEMEHTOB B YCHIIUTENAX OIlK-1.3.1
12 CaolicTBa OUIOIAPHOrO TPAH3UCTOPA P BKIIOYEHUH € OOIUM SMHUTTEPOM OIIK-1.3.1
13 CBoiicTBa OMTIIONAPHOIO TPAH3UCTOPA NPH BKITIOUEHUH C OOIINM KOJIIIEKTOPOM OIIK-1.3.1
14 Knaccudukarms 3meKTpOHHBIX yCHIINTETEH OIIK-1.3.1
15 Tunosas cxema yCHINTENS C EMKOCTHBIMHU CBSI3IMU OIIK-1.V.1
16 ITonoca 4acToT Kackaga yCHIUTENS C EMKOCTHOM CBSI3BIO OIIK-1.3.1
17 YacToTHas nepenaTodHast QyHKIUS KacKa/la YCHINTENS C EMKOCTHOHM CBSI3BIO OIlK-1.3.1
18 Bunpsl 0OpaTHBIX CBsA3€l B yCHIIUTEIIAX OIIK-1.3.1
19 ITprHIMTIBI TOCTPOEHHS YCHIIUTENEN IIOCTOSHHOTO TOKA OIIK-1.3.1
20 Iepenaua ummynabca KaCKaJOM yCHJIMTENS C EMKOCTHOM CBA3BIO OIIK-1.3.1




21 IepexonHas XapakTEpUCTUKA KACKaJia yCHIIUTEIS C EMKOCTHOM CBA3BIO OIIK-1.3.1
22 WHBepTHpyIOMUHA U HEMHBEPTUPYIOIMI CyMMAaTOPBI OIIK-1.V.1
23 WuBepTupyromuii 1 HenHBepTHPYIOMIKil MacmTabupyromue OY, cxema CpaBHEHUs OIIK-1.V.1
24 OnepanoHHBIE YCUITUTETH, UX XaPaKTEPUCTHKI OIIK-1.3.1
25 AHAJIOroBbIi HHTETPATOP, aHAJIOTOBBIH THdhepeHuaTop OIIK-1.V.1
26 CxeMa U NpHHIMI PaboTHl aBTOKONE0ATENPHOIO MYIbTUBUOPATOPA HA AUCKPETHBIX OIIK-1.V.1

JIIEMEHTAX
27 CxeMa 1 IpUHIUI paboThl aBTOKOJI€0aTeIbHOTO MyAbTUBHOpaTopa Ha OY OIIK-1.V.1
28 CxeMa 1 IpUHIUI PaboThI JKAYIIEro MyIbTuBHOpaTopa Ha OY OIIK-1.V.1
29 ITpyHLMIT TOCTPOEHHUS TPAH3UCTOPHOTO KIK0Ya OIIK-1.3.1
30 MornHoCTb, paccerBaeMasi Ha TPaH3MCTOPE, pabOTAIOIIEM B KIIFOUEBOM PEXHME OIIK-1.V.1
31 Brusnue Harpy3ku Ha paboTy TPaH3UCTOPHOIO KII0Ya OIIK-1.V.1
32 OKBUBAJICHTHAsI CXE€Ma TPAH3UCTOPA B KIIFOUEBOM PEKHME OIIK-1.V.1
33 BricTponelicTBUe TPAH3UCTOPHBIX HACBHIIIEHHBIX KII0UYel, OCHOBHBIE TAIIbl PabOThI OIIK-1.V.1

TPaH3MCTOPHOIO KJII0Ya
34 KntoueBble cXeMbl HMITYIbCHO-IIM(PPOBOH TEXHUKN OIIK-1.V.1
35 JnonHbIe KITIOUH (JIOTHYECKUE) OIIK-1.V.1
36 INoctpoenue noruuecknx 3nemenTos Ha bITT OIIK-1.V.1
37 Kombunuposannsle JI3. JlnogHo-Tpan3ucTopHsli snement U — HE OIIK-1.V.1
38 Xapaxrepuctuku KMOII-noruku OIIK-1.V.1
39 Peanusanus 6a3oBeix KMOII tornuecknx 371eMeHTOB OIIK-1.V.1
40 Monudukaimu T0rud4eckix 3IEMEHTOB OIIK-1.3.1
41 Cxema 1 IpUHIUI PabOTHl CTATHYECKOTr0 TPAaH3UCTOPHOTO TPUITepa OIIK-1.V.1
42 CxeMplI 3aIycKa TPUITEepOB OIIK-1.V.1
43 Tpurrep na OY OIIK-1.B.1
44 Tpurrepsl Ha JOTMYECKUX DIIEMEHTAX OIIK-1.B.1
45 Knaccudukanus tpurrepos OIIK-1.3.1
46 INpaxkTHdeckue cxeMbl aBTOKOIEOATEIPHOrO MyIbTHBHOPATOPA HA JIOTHYECKUX OIIK-1.B.1

JJIEMEHTaX
47 OnHOBHOpATOp Ha JTOTUYECKHX dIIEMEHTaxX OIIK-1.B.1
48 DopMHUpOBaTENH KOPOTKMX MMITYJILCOB Ha JIOTHYECKHUX JJIEMEHTAX OIlK-1.B.1
49 OcHOBHBIE IPUHLIUIIBI IIOCTPOEHUS] TEHEPATOPOB JIMHEHHO-M3MEHSAIOILETOCS OIIK-1.3.1

HAIpsDKEHUs]
50 Ipuanune: padorer AL OIIK-1.3.1
51 Ipuanune: padorsr LAIT OIIK-1.3.1

Bomnpocsr (3amaun) ais 3avera / mudd. 3auera npeacrapieHsl B Tadnuie 16.
Ta6muma 16 — Boripocs! (3amaun) s 3auerta / qudd. 3auera
Kon
Ne n/m [Tepeuens BompocoB (3anau) A 3aueta / nudd. 3auera HHMKATOpA

V4eOHBIM IUTAHOM HE MMpEeaAYCMOTPCHO

MpeACTaBJICHBI B Ta0Omwuie 17.
Tabnuma 17 — Ilepeyern TeM Ui KypcOBOTO TPOEKTUPOBAHNUS/BBITIOJIHEHUS! KYPCOBOM pabOThI

[lepeuenr TeM IS KypCOBOTO MPOEKTUPOBAHUS/BBHINOIHEHUS KypCOBOM pabOThI

npecTaBieHbl B Tabmuie 18.

No /i [TpumepHbIil TepeyeHb TeM JUTsl KypCOBOTO MPOEKTHPOBAHUS/BBITIOTHEHUS
B KypCOBOH pabOThI
Y4eOHbIM IJIaHOM HE MPETYCMOTPEHO
Bonpocsl U1 mpoBeneHHS TNPOMEXKYTOUYHOH aTTecTalM B BHUAE TECTUPOBAHUS




Tabnuma 18 — [IpuMepHbIi IepedeHb BOMPOCOB ISl TECTOB

Kon

Ne n/nt [IpuMepHBIi epeyeHb BOIIPOCOB ISl TECTOB
WHJMKATOpa

HE IPEYyCMOTPEHO

[TepeueHs TeM KOHTPOJBHBIX PAbOT IO MUCHUIUIMHE OOYYAIONIMXCS 3a09YHOH (POPMBI
oOyueHus1, IpeICTaBJICHbI B Ta0mie 19.

Tabmuia 19 — [lepedeHb KOHTPOIBHBIX padOT

Ne ii/mn [lepeyeHb KOHTPOJILHBIX pabOT

He npexycMmotpeno

10.4. Meroguueckie  MaTepualbl,  ONPEACISIOMNE  TPOUEAYPHl  OlCHUBAHHS
WHJUKATOPOB, XapaKTepU3YIOLUX JdTanbl (OPMHUPOBAHUS KOMIIETEHIIMH, COJEp)KaTcsi B
JIOKaNbHBIX HOpPMATUBHBIX akTax [ YAIL, pernamMeHTHpyIOIUX MOPAIOK U HIPOUEAYPY
MIPOBEJICHUS] TEKYILIEr0 KOHTPOJISI YCIIEBAEMOCTH M NMPOMEKYTOYHON aTTecTalluy OOy4aroluxcs
I'VAIL

11. Meroanveckue ykazaHus IJIs1 00YJArOIIUXCs IO OCBOSHHUIO JTUCITATUTAHBI

11.1. Meroanveckue yKa3zaHus JUIsI OOydYalOMMUXCS 110 OCBOCHHUIO JISKITMOHHOTO
Marepuaa.

OcHOBHOE Ha3zHAauYeHWE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
IyOOKOE€ W SICHOE€ H3JIOKEHHE ydeOHOro Martepuarna. Ha3HadueHwe COBpEMEHHOU JEKIUH B
paMKax JAMCIUIUITMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIMIO TIO TEME, a B OCBOCHHH
dbyHIaMEHTANBHBIX MPOOJIEM JTUCHUIUIMHBI, METOJOB HAyYHOTO TIO3HAHHWSA, HOBEHIIHMX
JTOCTHDKCHHM HAaydHOW MBICTH. B ydeOHOM mporiecce JEKIHs BBIMOJIHSIECT METOI0JIOTHYECKYIO,
OpraHU3aIMOHHYI0 U MH(POPMAMOHHYI0 (PYHKIMU. JIeKnsi pacKpblBaeT MOHATUWHBIN armapaT
KOHKPETHOM 00JlacTh 3HaHUs, €€ TMpOoOJEMBI, JaeT IIEJIPHOE MPEJCTaBICHUE O IUCIHIUINHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTUMU JUCITUTUTHHAMM.

[InanupyeMble pe3ysIbTaThl IPU OCBOCHUH 00YYAIOIUMHUCS JICKIIMOHHOTO MaTepuaa.

— TIOJYYCHHE COBPEMCHHBIX, IICJOCTHBIX, B3aWMOCBS3aHHBIX 3HAaHWUH, YpPOBCHB
KOTOPBIX OMPECISICTCS IIEIEBOM YCTAHOBKOW K Ka)KI0M KOHKPETHOH TEME;

—  TIOJIYY€HHE OIbITAa TBOPUYECKOM pabOTHI COBMECTHO C MPEIO aBaTENIeM;

— pa3BuTHE TpO(EeCCHOHATBLHO-ACIOBBIX  KAauecTB, JIFOOBM K  MpeAMETy U
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIIICHUS.

— TIOsIBJIEHHE HEOOXOAMMOT0 UHTEpEca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIBHON PabOTHI;

— TONy4eHHe 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKM M TEXHUKH U O
MIPOTHO3€ UX PAa3BUTH HA OJIMKAMIIINME TOJIbI;

— HAY4YUTbCS METOJMYECKH 00pabaThiBaTh Marepuai (BBIICIATH TIJaBHbIE MBICIU U
MOJIOKEHUS, TPUXOJWTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH WX B  Pa3IMYHBIX
bopMyTUpOBKax);

— TOJy4eHHe TOYHOTO MOHUMAaHHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATHUI.

JIeKIMOHHBI MaTepuall MOXET COIPOBOXKIATHCSA  JIEMOHCTpAIlMel ClIaiIoB U
WCIOJIb30BAHMEM pa3IaTOYHOTO MaTrepualia MpH MPOBEICHUU KOPOTKUX JUCKyccHil 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTbHBIX TEMATUK 10 TUCIUTUIHHE.

CrpyKTypa OpeaocTaBiaeHus JSKIMOHHOTO MaTepraa:

— Ananu3 npobnemHol cutyaruu. [loctaHoBKa 3a1ay;

— PaccmoTtpenune peniennii nocTaBieHHbIX 3a4a4;

— BbIBOIBI M pEeKOMEHIALINH 10 UCTIOJIB30BAHUIO PACCMOTPEHHBIX METO/I0B;

— OTBeTHI Ha BONIPOCHI ayTUTOPUU




11.2. Meroauueckue ykazaHus sl 00yJaronuxcs Mo y4acTHIO B CEMHHAPaX
He npenycmotpeno

11.3. Meroauueckue yKa3aHusl Ui OOy4alOUIMXCS IO TMPOXOXKICHUIO MPAKTUYCCKUX
3aHSATUN
He npenycmotpeno

11.4. Meroauueckue yka3zaHus JUid OOYyYaroIIMXCS IO BBINOJIHEHHUIO JIADOPATOPHBIX
pabor

B xone BeimonHeHHst 1abOpaTOpHbIX pPAOOT o0OydaroIUHCA MAODKEH YriayOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHON METOJMKONW M TEXHUKOU
OKCTIEPUMEHTAa B COOTBETCTBUH C KBAJHU(PHUKAIIMOHHONW XapaKkTEPUCTUKOH OOyJaromerocs.
Boinosnnenue nabopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTAIbHO-IIPAKTUYECKON, pacuyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJBHBIX MEPOIIPUATHH.

Boinonnenue 1abopaTtopHbIX paboOT 0O0ydaromUMCs SIBISIETCS HEOTHEMIIEMOM YacThIO
W3Y4YEHUS JUCHUIUIMHBI, OIpenesieMOd y4yeOHbIM IUIaHOM, M OTHOCHTCA K CpEACTBAM,
o0ecreunBaroIUM PEIIeHUE CIeTyIONINX OCHOBHBIX 331a4 00y4arolerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAHUSA IMPOLECCOB, SBJIEHUI U OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW TUCIUILINHBL,

— 3aKperuieHue, pa3BUTHE M JleTalu3alMs TEOPEeTUUYECKMX 3HAHWUN, MOJYyYEeHHBIX Ha
JIEKIUSAX;

— TOJy4eHHe HOBOM MH(OpMaLMK M0 U3y4aeMON AUCLIUILIINHE;

— TmnpuoOpeTeHHe  HaBBIKOB  CAMOCTOSITENbHOW  paboThl ¢ J1aOOPAaTOPHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3ajanue U TpeOOBaHUS K MPOBEACHUIO JA00PATOPHBIX PaboT
3amanue u TpeOOBaHUS K MPOBEACHHIO JTAOOPATOPHBIX PabOT MPUBOIATCS I KaXKIOM
paboTHI B METOTMUECKUX YKA3AHUSX.

Crpykrypa u ¢popma oT4eTa 0 Ja0OPATOPHOK padoTe

1. TUTYnbHBINA JTUCT

2. llenb 1 3aga9n pabOTHI.

3. TeopeTndeckue CBECHUS O METOIaX PEIICHHUS MTOCTABIEHHBIX 3a/1a4.
4. Cxema J1abOpaTOpHOM YCTAaHOBKH
5
6
7

. Pe3ynbTaThl M3MEpEeHUil U pacueToB.
. I'pacduueckue 3aBUCUMOCTH.
. BeiBO1BI

TpeboBanus K 0hOPMIIEHHIO OTYETA O Ja00PATOPHOM padboTe

OTuer mpenocTaBiseTCS WHAWBUAYAIbHO CTYACHTOM. JIOJDKEH COOTBETCTBOBATH
NPUHATOU CTpyKType U opme. Tabmuipl U rpadukud AODKHBI UMETh Ha3BaHUS. BBIBOMBI IO
paboTte 10JnKHBI OBITH cHOpMYTHpPOBaHBI B (hOPME OTBETOB Ha MOCTABJICHHBIC B paboTe 3a/1a4H,
00513aTEIILHO CO CChIJIKAMH Ha TIOJIyUYEHHbBIE PACUCTHBIC 3HAUCHUS U TpapUUECKUE 3aBUCUMOCTH.

Odopmienue otdyeta HEOOXOAMMO IPOM3BOAMTE B COOTBETCTBHM ¢ IlpaBHiamu
odopmitenust TekctoBbIx gokymenToB o 'OCT 7.32 — 2017 (https://guap.ru/standart/doc).

11.5. Meroauueckue yKazaHus A7 OOYYAIOIIUXCS MO TPOXOXKACHUIO KYpPCOBOTO
MIPOEKTHPOBAHMSI/BBITIOTHEHNUS KYPCOBOM pabOThI
He npenycmorpeno

11.6. MeToauyeckue yka3aHus JUIs 0OyYarOIIUXCs 110 MPOXOKIACHUIO CaMOCTOSATEIbHOM
paboThI



B xoze BBITIONHEHUS CaMOCTOSITEIBHONW Pa0bOThI, 0OYUAIOUIUICS BBIMOJHSIET padoTy IO
3aJJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IPEIoaBaTelisi, HO 0e3 ero HernocpeaCTBEHHOTO
y4acTHs.

B mporiecce BBIIOTHEHUS CaMOCTOSTENBHON paboThl, y oOydaromerocs (GopMUpyeTcs
1esecoodpa3Hoe IIaHUPOBaHKUE pabovero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
Y HaBBIKH B YCBOCHHUW M CHCTEMATH3AlMH MPUOOPETAEMbIX 3HAHHMA, 0OSCIICUNBACT BBICOKHIA
YPOBEHb YCIICBAEMOCTH B TIEPUOJ OOYYCHHS, ITOMOTACT IMOJyYUTh HABBIKH TIOBBIIIICHUS
podecCHOHAIILHOTO YPOBHSL.

MeTomuyecKUMH ~ MaTepuajaMH,  HalpaBSIONIUMU  CaMOCTOSITCNIBHYIO — paboTy
oOyJaronuxcs, SBJISICTCS y4eOHO-METOIMICCKII MaTepHall 1o JTUCITUTUINHE.

11.7. Meroauueckue yka3zaHus A8 OOydYalOIIUXCS MO MPOXOXKACHUIO TEKYLIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTH IpPEAYyCMaTpUBAECT KOHTPOJb KadyecTBAa 3HAHUMI
oOyuarouuxcs, OCyIIECTBISEMOTO B TEUEHHE CEMECTpa C LIEJIbI0 OLIEHWBAHUSA XOJa OCBOCHHUS
JTUCLUIUIAHBIL.

Texymuii KOHTPOJIb YCIIEBAEMOCTH TPOBOJUTCS B COOTBETCTBHUM CO CTaHJIApPTOM
opranuzaruu ['YAII cucrembl MeHemKMeHTa kKadecTBa 3.76 «IlojoskeHre o0 TEKyIeM KOHTPOJIe
yCIIEBAaeMOCTH M MPOMEXYTOUHOM aTTecTally CTyAeHTOB U acnupanToB I'YAII, oOydaromuxcs
1o oOpa3oBaTeNbHBIM IPOrPaMMaM BBICIIETO 00pa3oBaHus» Ha OCHOBaHWH mpuka3a ['YAIL

Texymuii KOHTPOJIb YCIIEBAEMOCTU OCYILIECTBIISIETCS C YYE€TOM CBOEBPEMEHHOCTH,
MOJIHOTHl U KaueCTBa BBIMOJHEHHUS JIAOOPATOPHBIX padOT, COOTBETCTBUS O(POPMIIEHUSI OTUETOB
HOpMaTuBHbIM TpebGoBanusM ['YAII, npaBUIbHOCTH OTBETOB Ha KOHTPOJIBbHBIE BOIPOCHI, a
TaK)Ke€ aKTUBHOCTH Ha JIEKIIMOHHBIX U MPAKTUYECKUX 3aHSITUSIX.

Pe3ynbrarel TeKylero KOHTPOJIA YCIEBAEMOCTH YYHUTBHIBAIOTCS IPU INPOBEICHHUH
IIPOMEXYTOYHOM aTTeCTallMM Hapsily ¢ OTBETAMHM Ha SK3aMEHAI[MOHHBIE BOIIPOCHI, IOCKOJBKY
OTpakaroT C(HOPMHUPOBAHHOCTh NEPEUYUCICHHBIX B Taliuie | KOMMETEeHUMH ¢ TOYKU 3pEHUs
PUOOPETEHHBIX YMEHUH U HABBIKOB.

J1s O Ty4€eHUs aTTeCTAlluu 10 TEKyIeMY KOHTPOJIIO CTYIEHTY HEOOXOIUMO:

1. 3amututh He MeHee 50% OTYeTOB OT BCeX JIa0OPAaTOPHBIX CEMECTPA U BBIJIOKUTH UX B
JINYHEINA KaOUHET;

2. moceTuTh He MeHee 75% OT 001ero KoJu4ecTBa NpeyCMOTPEHHbBIX YUYEOHBIM MJIAHOM
3aHATHMN, a TAK)KE aKTUBHOE Y4aCTHUE HA IPAKTUYECKUX U JIEKIUOHHBIX 3aHATHIX

11.8. Meroauueckue ykazaHUs JUIsl OOYYaIOIIMXCS IO MPOXOXKICHUIO MPOMEKYTOYHOU
aTTeCTallMH.

[IpomexxyTounass  aTTecTalusi  OOyYalOUIUXCS  MPEAyCMAaTPUBAEeT  OICHUBAHUE
MIPOMEXYTOYHBIX U OKOHYATEIbHBIX PE3yIbTaTOB O00ydeHHs MO auciuruinHe. OHa BKIIOYAET B
ce0s:

— o9Kk3aMeH — (opMa OILIGHKH 3HaHUM, MOJYYEHHBIX OOydYaroImuMcs B Ipolecce
W3YYEHHUS BCEH MUCIUIUIMHBI WK €€ YacTH, HAaBBIKOB CAMOCTOSATEIbHOU pabOThl, CHOCOOHOCTH
MPUMEHATh MX IS PEIICHWS IMPaKTUYECKHX 3ajad. DK3aMeH, KaK IPaBHJIO, MPOBOJUTCS B
Mepuoj SK3aMEHAIIMOHHONH CECCHMM M 3aBEpIIAcTCs aTTeCTAllHOHHON OILICHKOW «OTIIMYHOY,
«XOPOILIOY, «YAOBIECTBOPUTEIHHOY, «HEYAOBIECTBOPUTEILHO.

B cnyuae HeBBIMONHEHHMS W/WAM HeycHemHoW caadu 25% oT o0Iero KoJIudecTBa
nabopaTopHbIX pabOT, MO KOTOPHIM MPEAYCMOTPEHBI 3alllUTa W BBINOJHEHHE OTYETa, a TaKkKe
OTCYTCTBHSI TIO HEYBAXUTENbHBIM MNpuU4YMHaM Ha Oosee ueM 40% JEKIUMOHHBIX 3aHATHUSIX
oOyuarouuiics, Ipyu YCHeIHOM MPOXOXKICHUH MPOMEKYTOYHON aTTecTalllu B (hopMe dK3aMeHa,
HE MOXET MOJyYUTh aTTECTAlMOHHYIO OIIEHKY BhIIIE "XOpomo".

s ycremrHoro MpOXOKISHUS TMPOMEXKYTOYHOM arTecTanmu B (opMe HK3aMeHa
oOydaronuiicss JOHKEH MPOJIEMOHCTPUPOBATh COOTBETCTBUE KPHUTEPHUSM OIICHKH YPOBHS



c(hOpPMHUPOBAHHOCTH KOMIIETEHIMIA (Tabimua 14), a Takke BBIMOJIHUTH, BBUIOKHUTH OTUYETHI B
JTUYHBIN KAOMHET W YCIENIHO 3alUTHTh He MeHee 75% mabopaTopHbBIX paborT.

[IpomexyTOUHBII KOHTPOJIb YCIEBAEMOCTH IPOBOJUTCS B COOTBETCTBUU CO CTaHIAPTOM
opranuzaruu ['YAII cucrembl MeHemxMenTa kadectBa 3.76 «llonoxeHue o TeKyIeM KOHTPOJIe
YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTECTAllMH CTYIEeHTOB U acnupaHToB I'YAIL, oOyuarommxcs
Mo 00pa3oBaTEIBHBIM MPOTrpaMMaM BEICIIEro 0Opa3oBaHMs» Ha OcHOBaHWH mpukaza ['YAII u
«O MOAYNbHO-PEUTUHIOBON CUCTEME OLICHKM KauecTBa yueOHOU paboThl cTyAeHTOB B ['Y All»



JIuct BHECEHUs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI

Jlata BHeceHus
U3MEHEHUH U
JIOTIOJTHEHUH.

IToamucey BHecHIEro
H3MEHCHHUS

CozaepxaHye U3BMEHEHUM U JTOTIOHEHUH

Hata u Ne

MPOTOKOIA
3acefaHus
kadenpol

IToamuce
3aB.
Kadeapoit




