MUHUCTEPCTBO HAYKHU U BBICIIIETO OBPA30OBAHHUS POCCUMCKON

®EJ[EPALIUA

(penepanbHOE rOCYIapPCTBEHHOE aBTOHOMHOE 00Pa30BaTeNbHOE YUPEKICHHE BRICIIETO

obpazoBanus

"CAHKT-IIETEPBYPI'CKMM I'OCYIAPCTBEHHbIA YHUBEPCUTET
ABPOKOCMHUYECKOI'O ITIPUBOPOCTPOEHUS"

Kadenpa Ne 22

YTBEPXKJIAIO
PykoBoautens 00pa3oBaTeIbHON NPOrpaMMBbl

JIOIL K. T.H.

(AOMAHOCTD, V4. CTENCHb, IBAHKE)

10.B. bakieesra

ﬁu, thantrmias)
. Ap .

(noanucs)

«19» dpeppams 2025 r

PABOYAS [TPOI'PAMMA JTUCLIUITTJIIMHBI

«CXeMOTEXHHKA aHAJIOTOBBIX SJIEKTPOHHBIX YCFPOﬁCF B»

(HaumeHoBaHHE AHCLMIUTHHB )

Ko HanpasiieHHs 110 Ar0TOBKH/
CIIEHMHAIILHOCTH

11.03.01

Haumenosanue HampasJICHHAA
MOJATOTOBKK/ CIIEITHATbHOCTH

PajiorexHuka

Haumenosanue PajinoTexHHUUeCKUE TEXHOIOTHH H allNapaTHbIi MHTepdeiic
HaIpaBJIEHHOCTH HEHPOHHBIX CETEH
®opma oOyueHus OYHas
lox mpuema 2025

Canxr-Ilerep6ypr 20251




Jluct cornacoBanus pagbueii mporpaMMel AUCIMILTHHBL

[Tporpammy cocrasui (a) >
217 A

JIOIL,., K.T.H., JOIL 11.02.2025r, B.H.®unaros

(momKHOCTB, y4. CTENeHDb, 3BaHME) (noanuce, nata) (mumnmans:, dbamunns)

IIporpamma oroOpeHa Ha 3acenanun kadeapsr Ne 22

«11» peBpanp 2025 r, mpoTokoia Ne2

3aseayrommii kadenpoit Ne 22 %
K.T.H. 11.02.2025r. (& 10.B. Bakmeesa

(y4. cTeneHs, 3aHKe) (nognucse, nara) (MHHUMaNBl, hamMuiins)
3amecTuTeNb IMPEKTOPa HHCTUTYTa Ne2 110 METO, it pabote
JIOIL., K. T.H. JOIL. 11.02.2025r! gl H.B. Mapkosckas

(nOMKHOCTS, y4. CTEMEHD, 3BaHUE) {no,umW (uHnLmanst, haMmunua)



AHHOTaUs

HNucrunmHa «CXEeMOTEXHHMKA aHAJOTOBBIX DSJIEKTPOHHBIX YCTPOWCTB» BXOIUT B
o0pa3oBaTeNbHYI0 TMPOTrpaMMy BbICIIET0 0Opa3oBaHusi — TMporpammy OakaiaBpuaTta IO
HarpaBjeHut0 moarotoBku/ crenuanbHocTH 11.03.01 «PammorexHuka» HampaBIEHHOCTH
«PagnoTexHn4yeckre TEXHOJIOTHH U amlMapaTHbIi nHTepeiic HeHPOHHBIX ceTely. [lucuumninna
peanuzyetcst kadeapoit «No22y.

JlucuuriuHa HaleleHa Ha (P OPMUPOBAHKE Y BHITYCKHUKA CIICTYIOIIUX KOMITETECHITUI:

OIIK-1 «CnocoGeH BCTob30BaTh MOJI0KEHHUS, 3aKOHBI U METOJIbl €CTECTBEHHBIX HAYK U
MaTEMaTUKH JJI PEIICHUs 3a/1a4 HHXCHEPHOU JeSTEIbHOCT

[IK-3 «CmocobeH ocymiecTBiIsATh COOp M aHAIW3 HMCXOTHBIX JAHHBIX I pacuera H
MPOCKTUPOBAHUS JETale, Y3JI0B U YCTPOMCTB PaJMOTEXHUYECKUX CHUCTEM, alllapaTHOTO
nHTepderica HEUPOHHBIX CETEH

ConepxaHve AMCIHUIUIMHBI OXBaThIBA€T KPYI BOIPOCOB, CBSI3AHHBIX C HM3Y4YEHHEM
MPUHIIMIIOB PabOThI M TIOCTPOCHUEM YCTPOMCTB 0O0pabOTKM aHAJOTOBBIX CHUTHAJIOB,
npeIHa3HAYeHHBIX JJI CHUCTEM IIepeladyd, npuemMa U mpeoOpa3oBaHus HHPOPMAIUU B
PaIuoJIOKAIIMK ¥ HABUTAIIHH.

[IpenogaBanue AMCHUIUIMHBI MPEAYCMATPUBACT CIEAYIOIIME (OPMBI OpPraHHU3AINH
ydeOHOro  mporecca:  JIEKIUH, JIa0opaTopHble  pabOThl, MPaAKTUYECKHE  3aHATHS,
CaMOCTOSITENIbHYIO PaboTy 00ydaronierocs.

[TporpamMmmMoit AMCHUIUTMHBI TPEAYCMOTPEHBI CICAYIOIINE BHUABI KOHTPOJIS: TEKYIIHMA
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHASI aTTeCTaIis B (hOpMe IK3aMEeHa.

OO6mrasi TpyA0€MKOCTh OCBOCHHSI JHUCIHMIUIMHBI COCTABISICT 8 3a4eTHBIX eAMHHI], 288
YacoB.

SA3bIK 00y4YeHUS M0 AUCIUIUINHE - «PYCCKHIA»



1. TlepedeHb MIAaHUPYEMBIX PE3YJIHTATOB OOyUEHUS IO JUCIUILTHHE
1.1. Henpto mpenogaBaHud IUCHUIIMHBI «CXEMOTEXHMKA AHAJIOTOBBIX JJIEKTPOHHBIX
YCTPOMCTBY SIBIISICTCS MOJY4YEHHE CTYJSHTAaMH HEOOXOJUMBIX 3HAHWNW M HABBIKOB B OO0JIACTH
pacyeTa, MPOEKTUPOBAHUS U UCCIEA0BAHUS YCTPOMCTB aHAIOTOBOM 3JIEKTPOHUKH.
1.2. JlucuuniauHa BXOAWUT B COCTAaB 005A3aTENIbHON YacTH 00pa30BaTEeIbHON MPOrpaMMBbl
BhIcIIeTO oOpasoBanus (naiee — OIT BO).
1.3. IlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUCHHUS 11O AUCIUILTUHE, COOTHECEHHBIX C

MJIaHUpyeMbIMU pe3ysibratamMu ocBoenust OIT BO.

B pesynbraTe m3yueHUs AUCHUIUIHHBI OOYYAIONIUICS TOJDKEH 00JIanaTh CIEAYIOIIMMHI
KOMIETEHIMAMHU WM WX YacTsIMU. KOMIETeHIIMN U MHIUKATOPbl UX HOCTUKEHUSI IPUBEICHBI B

tabnwrie 1.
Ta6mmma 1 — [lepedeHb KOMITETEHIIMIA ¥ UHIUKATOPOB MX JTOCTHIKCHUS
Konu
Kareropus (rpynna) Kon v HanMeHOBaHME HHAMKATOPA
HaMEHOBAaHHUE
KOMIIETEHIINH JOCTUKEHHS] KOMITIETEHIIUU
KOMIIETEHIINH
OIIK-1 Cnocoben
HCIIOJIb30BaTh OIIK-1.3.1 3HaTh pyHIaMEHTAIbHBIC
MIOJIO’KEHUSI, 3aKOHBI | 3aKOHBI IPUPOJIBI 1 OCHOBHBIE (PU3UYCCKUE
U METOJIbI 1 MaTeMaTUYEeCKUE 3aKOHBI

Ob6menpodeccnoHanbHbIE
KOMITCTCHIHH

CCTCCTBCHHBIX HAYK
Y MaTeMAaTUKH IS
pelieHus 3aaa4y
WHKEHEPHOM
ACATCIIbHOCTHU

OIIK-1.Y.1 ymeTb npuMeHsTh (hpru3nyecKue
3aKOHBI 1 MaT€MaTUYECKHE METOABI JUIs
pelIeHns 3a/1a4 TEOPETUIECKOro U
MIPUKIIQJHOTO XapakTepa

[Ipodeccuonanbubie
KOMIICTCHIINH

[1K-3 Cnocoben
OCYIIECTBISITH COOp
U aHaJIU3 UCXOTHBIX
JAHHBIX JUJIS pacyera
U TIPOEKTUPOBAHUS
JIeTaJIeH, y3110B U
YCTPOICTB
PaAMOTEXHUUYECKUX
CHUCTEM,
anmapaTHOTO
uHTepderica
HEUPOHHBIX CETEN

I1K-3.3.1 3HaThL OCHOBHBIE TEXHUYECKUE
XapPaKTEPUCTUKU PATHUOTEXHUIECKUX CUCTEM

2. Mecro aucuuniaunsl B cTpykType OI1

JucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSIX, pPaHee TPUOOPETEHHBIX 00YyJarOITUMUCS
IMpU U3YUYCHUU CIICAYIOIUX JUCIUTIIINH:
— «DJIEKTPOTEXHUKAY,

— «DJIEKTPOHUKAY,
— «PaanoTexHuueckre Henu U CUTHAIIBD.

3HaHUs, TOJMy4YEHHbIE NPU U3YUYEHUU MaTepuaya JAHHOW JUCHUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYEHUE, TAK U UCIIOJIb3YIOTCA ITPU U3YYEHUH JPYTUX AUCLMILINH:

— «YcTporcTBa mpueMa u 00pabOTKH CUTHAJIOBY,

— «lludposas 06paboTKa CUTHAIOBY,

— «YcTpoiicTBa reHepupoBaHus U HOPMUPOBAHUS CUTHAJIOBY.




3. OOBEM H TPYJOEMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmeM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHAOB y4eOHOM
paboTHI 1O AUCUUIUIHHE (U paclpeielIeHIe dTOW TPYJOEMKOCTH IO CeMeCTpaM) MPEACTaBICHBI B
Tadmmie 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIMITIIHHEI

N TpyI0eMKOCTB 10 cCEMeCTpam
Bun yaeOHo# paboTh Bcero Nod Nos
1 2 3 4

Oowan mpyooemxkocmas OuUCYUNIUHDL, 3/ 88 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 42 25 17
Ayoumopnuie 3auamus, BCEro 4yac. 119 68 51
B TOM YHCJIE:

nexumu (JI), (gac) 34 17 17

npaktudyeckue/cemunapckue 3anarus (I13), 17

34 17

(dac)

naboparopusie pabots (JIP), (dac) 51 34 17

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (4Jac) 81 36 45
Camocmosamenvnas paboma, Bcero (dac) 88 40 48
Buo npomesicymounoin ammecmayuu: 3a4er, OK3.

OK3.,

mudd. 3ager, sk3amen (3auer, [dudd. 3ay, JK3.
DK% OK3.

%

Ilpumeuanue: KaHIUAATCKHIN SK3aMEH

4. CoaepxaHue TUCIUIIIUHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH TUCUUILTUHBI 110 Pa3esiaM U BUIAM 3aHSATUH.
Pazgenbl, TeMBbI TUCITUTIIIMHBI M KX TPYJOEMKOCTh TIPUBEJICHBI B TabIuUIIe 3.

Tabnuna 3 — Pa3ensl, TeMbl JUCHUTIINHBIL, HX TPYAOEMKOCTb

Pasnensl, TeMbl AUCHUITINHEL Jexwmn | T13 (C3)| - JIP KT CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 4
Paznen 1. OGmmue CBEACHMUS 00 aHaJIOrOBBIX 5 2 6
JJICKTPOHHBIX YCTPONCTBAX.
Pazznen 2. DneKTpOHHBIC YCHIUTEIH. 12 15 34 34
Htoro B cemectpe: 17 17 34 40
Cemectp 5

Paznen 3. OnepanMoHHbIe YCUITHTEIH. 10 10 9 24
Pasnen 4. YcTpoiicTBa reHepHpOBaHHs CUTHAJIOB. 7 7 8 24
Hroro B cemectpe: 17 17 17 48
Hroro 34 34 51 0 88

[IpakTuueckass TOATOTOBKA 3aKJIIOYAETCS B  HEMOCPEJICTBEHHOM  BBIOJTHEHUHU
OoOy4JalolMMHUCS  OMNpEeNeJIeHHbIX  TPYAOBbIX  (YHKIUH, CBS3aHHBIX ¢  Oya;ymiei
npodecCHOHATBHOMN e TETbHOCTBIO.

4.2. CopepxaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHIA.
Copep:xanue pa3aesioB ¥ TeM JICKIIMOHHBIX 3aHITUN MTPUBEICHO B Ta0HIIE 4.




Tabnuua 4 — Copeprkanue pa3iesoB U TEM JIGKIIMOHHOTO IIUKJIA

Howmep paznena

HazBanwme n COACPIKAHUE Pa3aC]IOB U TEM JICKIIMOHHBIX 3aHATHI

1

Tema 1.1.

AHaNOroBbIe CUTHAIBL: TUIB U TapamMeTpbl. OCHOBHBIC TEPMUHBI U
onpeIeTICHUS aHAIOTOBOM ANIEKTPOHUKHU. OCHOBHBIE TTapaMeTpPhl
AHAJIOTOBBIX JIEKTPOHHBIX YCTPOUCTB. [IpenmyiecTBa n HeTOCTaTKH
MIPUMEHEHUS aHAJIOTOBOM CXEMOTEXHHUKH.

Tema 1.2.

Pa3HOBUAHOCTH aHANOTOBBIX AJIEKTPOHHBIX YCTPOUCTB. [IpuMepsl ux

UCIOJIb30BaHMs. BbI0Op 211eMeHTHO 0a3bl.

Tema 2.1.

YcunutenbHple ycTpoiicTBa. OOIMME CBemeHUS 00 YCHINTEIHHBIX
YCTPOMCTBAaX, WX OCHOBHBIX IapaMeTpax W XapaKTepUCTHKaX,
CTPYKTYPHBIE CXEMbI, KJIaCCH(DUKAIIHUS YCUIUTEIBHBIX YCTPOWCTB.
Tewma 2.2.

OOpatHast CBSI3b B YCHJIMTENSAX. [PaH3UCTOPHBIC YCHIIMTEIH:
MPUHIUITHAIIEHBIC CXEMBI i CPABHUTEIBHBIC XapaKTCPUCTUKH.

Tewma 3.1.

OOmue cBeneHUus 00 ONEPAIMOHHBIX YCHUJIMTENSNX, WX OCHOBHBIX
mapamMeTpax U XapaKTepUCTHUKaX. BHYTpEHHAS CXEMOTEXHHUKa
onepanuoHHbIX ycunureneh. JuddepeHimanbaplii, HHBEPTHPYIOIIHH
Y HEUHBEPTUPYIOUIUN ONIEPAIMOHHBIN YCUIIUTENb.

Tema 3.2.

BapuaHTsl mpuMeHeHUs OTIepaAIlIOHHBIX YCUIIUTENEH: N3MEPHUTEIbHBIE,
CYMMAaTOpBI, WHTETPaTOPHI, nmudhepeHIuaTopsl, (bUIBTPEI,
KOMIIapaTOpPhl, FTEHEPATOPBHIL.

Tema 4.1.

T'enepartopsl rapMOHUYECKHUX KOJICOAHMIA: Ha3Ha4Y€HUe u
KjIaccupuKanys, NOPUHIMIT ACHCTBUS M cxeMmHble pemenus. CBY-
TeHEPaTOPBHI.

Tema 4.2.

I'enepaTopsl HErapMOHHUYECKUX KoseOaHuit: Ha3Ha4YeHHE,
KJIacCH( KA, IPUHIUII ACHCTBYUS U CXEMHBIE PEIICHUS.

4.3. Ilpaktuueckue (CEMUHAPCKUE) 3aHATUS
TeMbl MpakTUYECKUX 3aHATUHA U UX TPYAOEMKOCTh MPUBEICHBI B TAOIHIIC 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Dopmsbl .
No TeMbl MPaKTUYECKUX - TpynoemMKocTb, |NPaKTUYECKOM |paszaena
1/ 3aHATHI p < (qac) MOJTOTOBKH, | JUCIIUII
3aHITHN
(dac) JIMHBI
Cemectp 4
1 | Pacuer OCHOBHBIX | Pemenue 3amaq 20 8 2
napaMeTpoB
YCUIIUTENBHBIX YCTPOICTB
Cemectp 5
2 | Pacuer wunBeprtupyromero | Pemenue 3agau 14 6 3
OTIEpPaAI[MOHHOTO
YCHUITUTES
34 14




4.4. JlabopaTopHbIe 3aHATHS

TeMbl 1a00paTOPHBIX 3aHITHH M UX TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HaumenoBanne nabopatopHbIx padboT TpynOEMKOCTS, | MPaKTHICCKOH | pasiena
/1 (gac) MMOJTOTOBKH, | HUCIIUII
(dac) JIUHBI
Cemectp 4
1 | UccnenoBanue yCHIMTENBHOTO YCTPOWCTBA B 15 5 2
00J1acTH CpeTHUX YaCTOT.
2 | UccaenoBanue YaCTOTHEIX CBOICTB 15 5 2
YCUJIUTEIIBHOTO YCTPOKCTBA.
Cemectp 5
1 ‘ HccenegoBanue onepanMOHHOIO YCUIIATENS 21 6 3
Bcero 51 16

4.5. KypcoBoe npoeKkTupoBaHue/ BBITTOJTHEHUE KyPCOBOH PaOOTHI

Y4eOHBIM IJIAaHOM HE TPEAyCMOTPEHO

4.6. CamocrosiTenpHast paboTa 00yJaronuxcs
Buzsl camocTosTensHON paboOTHI M €€ TPYIOEMKOCTh IPUBEIEHBI B Ta0uIe 7.

Ta6muia 7 — Buasl caMOCTOSITENIBHOM paOOTHI M €€ TPYI0EMKOCTh

Buna camocrositenbHOM pabOThHI Bzzzo’ Cemectp 4, yac Cemectp 5, yac
1 2 3 4
W3ydenune TeopeTuyeckoro mMarepuasia 45 20 75
nucturuael (TO)
KypcoBoe npoektupoanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pegepata (P)
[TonroroBka K TeKyIeMy KOHTPOJIIO 13 5 3
ycneBaemoctu (TKY)
Jomamnaee 3amganune (/13)
KonTtponbabie paboTsl 3a0uHukoB (KP3)
ITogroroBka kK IpOMEKYyTOYHOMN 30 10 20
arrectaruu (I1A)
Bcero: 88 35 53

5. IlepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS

JUISL CAMOCTOSITENTbHON pabOoThl 00y4aromuXcs M0 JUCIUTUTMHE (MOJIYIIIO)

Y4eOHO-MeTOAMYECKE MaTepHalbl IS CaMOCTOSTENIbHON paboThl O0y4aromMXcsi yKa3aHbl B

o.a. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
[lepeueHb mevaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/IaHUHN TpUBEIeH B Tabmuie 8.




Tabnuua 8— [lepeyeHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AAHUMN

KommuecTBo 3K3eMILIsIpoB B

Ugingp/ec bubnuorpaduueckas ccpliika OUOIOTEKE
P (KpOMe AJIEKTPOHHBIX FK3EMILISIPOB)
621.3 1145 ITaBnoB B. H. CxemMoTeXHNKA aHAJIOTOBBIX 20

3JIEKTPOHHBIX YCTPOUCTB : yueOHoe nocodue / B.
H. ITaBnog. - M. : Akangemusi, 2008. - 288 c. : puc.
- (Briciiee npodeccrnonanbHOe 0Opa3oBaHue.
Paguorexuuka). - bubnuorp. : ¢. 284 (7 Hass.). -
ISBN 978-5-7695-2702-9

621.38 K79 | Kpekpadt, [I. Ananorosas anekrponuka. Cxemsl, | 10
cuctembl, 00paboTka curHana / [I. Kpekpadrt, C.
Joxepmxomm; iep.: A. A. Ky3pmudesa; pex.: A. A.
Jlammun. - M.: Texrochepa, 2005.-360c.

621.14J125 | Jlockyros E. JI. CXeMOTEXHHKa aHAJIOTOBBIX 8
3JIEKTPOHHBIX YCTPOHCTB/Yu. mocobue. 13a-
B0 «By30Bckoe obpazoBanuey, 2016, 264 c.

621.7b18 Bopucenko A. JI. CxeMoTeXHIKA aHATIOTOBBIX 6
3NIEKTPOHHBIX YCTPOUCTB. DYHKIIMOHATIBLHBIE
Y3JIbI aHAJIOTOBBIX YCTPOUCTB/Y4. mocodue, CII6,
2016, 305 c.

621.56D26 ®unaroB B.H., CmupraoB B.M. Dnekrporuranne | 30
ycTpoiicTB u cucteM/Yd. mocmobue. CIIo I'YAII,
2021, 102 c.

7. IlepedyeHb AIEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «HTepHeT»
[lepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB uH(pOpPMaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX JUII OCBOCHHUS TUCLUIUIMHBI
npuBeJieH B Tadsmiie 9.

Tabmuma 9 — IlepedyeHb 3NEKTPOHHBIX O0pPA30BATENbHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceT «HTepHeT»
URL anpec HaumenoBanue
https://biblio- Ob6pazoBarenbHas mIaThopma
online.ru/
https://biblio- DnexkTpoHHas OubInoreka
online.ru/
https://znanium.com/ | Hayuno-o0Gpa3oBaTeabHBIN MOPTaT

8. IlepeueHb HH(OPMAIIMOHHBIX TEXHOJIOTHIA
8.1. IlepeueHp mpPOrpaMMHOTO OOECMEYEHUsS, HCIOIB3YEMOTO TMPH OCYIIECTBICHUH
00pa30oBaTeNBFHOrO MpoIiecca MO AUCIUILTHHE.
[TepedyeHs UCMoIB3yeMOro MPOrpaMMHOTO 00ecTiedeHHs TIpeacTaBiieH B Tabmuie 10.

Tabmuua 10— Ilepedyens mporpaMMHOT0 o0ecTIeYeHHS

Ne /1 HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX npu
OCYIIECTBIICHUH 00pa30BaTEILHOTO MPOIIecca MO AUCIUILUINHE

[lepeyeHp HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTaBICH B
tabmuue 11.




Tabmuna 11— Ilepedens HHPOPMALTMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaunmeHnoBauue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Ui  OCYILECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILTNHE, TPEACTaBIcH B Tabnuiel?2.

Tabnuma 12 — CoctaB MaTepraibHO-TEXHIUYECKOH 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep ayautopun
/1 MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOTUMOCTH )
JlexunoHHas ayauropus 22-02
MynbsTUMeauiiHas JIEKIUOHHAS ay TUTOPUS 22-02
3 | JJaGoparopusi aHATIOTOBOM CXEMOTEXHUKH 22-02

10. OnueHouHble cpeacTBa ISl IPOBEACHUS TPOMEKYTOUHON aTTeCTAllUU
10.1. CocTtaB OLIEHOYHBIX CPEICTBIUI IPOBEIEHUS MPOMEXKYTOUYHOW aTTecTaluu
00ydJaronuxcs mo TMCIUTINHE TTPUBEIeH B Tadmwmie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEICHHSI IPOMEKYTOUHOM aTTeCTaIllH

Bug npoMexxyTouHOM aTTecTaiuu [lepeyeHb OIIEHOYHBIX CPEICTB

DK3aMeH Cnucok BONpoOCOB K AK3aMEHY;
TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OICHKH YPOBHA C(POPMHUPOBAHHOCTH (OCBOCHU)
KOMITETCHIIMK OOYJaronuMUC MPUMEHSETC S-OauibHas IIKajga OIEHKH CHOPMHPOBAHHOCTH
KOMIIETEHIIN, KOTopas mpuBefeHa B Tabnuie 14. B TeueHne cemMecTpa MOXKET UCHOIB30BATHCS
100-6amnpHass  mIKaja  MOJYJbHO-PEUTHHTOBOM  CHCTEMbl  YHHBEPCHUTETa,  IpaBUiIa
UCIIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu orieHKH YpoBHS c(pOPMHUPOBAHHOCTH KOMIETEHIHH

OreHKa KOMITETEHITUH

XapaktepucTrka chopMUPOBAHHBIX KOMITCTCHITUI
5-0aiuIbHAs IKaIa PaKIep (bop

— oOyyaronuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpPEHHO, JIOTHYHO, TTOCIIEJ0BATEIBHO U TPAMOTHO €T0 U3J1araeT;

— ONMHpasCh Ha 3HAHUS OCHOBHOM W JIOTIOJHHUTEIBLHOW JIUTEPATypHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAyYHBIC MOJIOKECHUS C MPAKTUICCKON
JIeATEIbHOCTBIO HAIIPABIICHNUS;

— yMeJI0 0OOCHOBBIBAET M apTyMEHTUPYET BBIABUTAEMBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIECHHMS;

— cBOOOIHO BJIQICET CUCTEMOH CIIEUAIN3UPOBAHHBIX MTOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0yyaronuiicss TBEpI0 YCBOWII MPOTPAMMHBIN MaTepuai, TPaMOTHO U
MO0 CYIIECTBY W3JaraeT €ro, OINUpasCh Ha 3HAHWS OCHOBHOM
JUTEPATYPHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOEHHBIE 3HAHUS C MPAKTUYECKOW JEATEIbHOCTHIO
HaIpaBJICHUS;

— apTyMEHTUPYET Hay4YHBIC MTOJIOKEHNS,

— JIeJIaeT BBIBOJIBI U 000O0IIECHMS;

— BJIAJIEET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSATHH.

(XOPOLIO»
(Ga4uTCHO»




OreHKa KOMITETEHITUH

5-0aiuIbHAs IKaIa

XapakTepucTrka chOpMUPOBAHHBIX KOMITCTCHITUIA

— 00y4Jaronuiics yCBOMJI TOJIBKO OCHOBHOHM MPOrpaMMHBIM MaTepHal,
[0 CYHIECTBY M3JIaracT €ro, OMMpasCh HA 3HAHUSA TOJIBKO OCHOBHOM

JUTEpaTyphl;
— JIOTMyCKaeT HECYIIECTBEHHBIC OMMOKN U HETOYHOCTH;

«YIIOBIIETBOPUTEIIHHO .
GATeHOY — HCTIBITBIBACT 3aTPyJHEHHUS B IMPAKTHUYECKOM NPUMEHEHUH 3HAHUH
HalpaBJICHUS;
— c11a00 apryMEeHTUPYET Hay4dHbIE MTOJIOKEHMS,;
— 3aTpyaHseTcs B GOPMYIMPOBAHUH BBIBOJIOB M 0000IICHNUH;
— YAaCTUYHO BJIAJICET CHCTEMOM CIEUATU3UPOBAHHBIX MOHITUH.
— o0ydJaronuiics He YCBOMJI 3HAYUTEIHHOM 4YacTH MPOrPaMMHOIO
Mmarepuaa;
— JIONYCKaeT  CYLIECTBEHHblE  OMMOKM W  HETOYHOCTU  IpH
«HEYJIOBJIETBOPUTEIHLHOY .
paccMOTpeHHH MPoOIeM B KOHKPETHOM HalpaBlICHUH;
«HE 3a4YTEHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHS,;
— He (OpPMYTUPYET BEIBOJAOB M 0000IIEHUH.

— UCIBITBIBACT TPYAHOCTU B IIPAKTUYECKOM IIPUMEHEHUH 3HAHUH;

10.3. TunoBbie KOHTPOIBHBIE 3aIAHUS UM UHBIE MaTEPHUAIIbL.
Bormpocs! (3agaun) nist sKk3amMeHa IpecTaBieHbl B Tadmuie 15.

Ta6muia 15 — Borpocs! (3amaun) st sK3amMeHa

Ne i/ [lepeuens BompocoB (3a1au) i SK3aMeHa Kon
MHJMKATOpa

1 AHaJIOTOBBIE AJIEKTPOHHBIE ycTpoiicTBa: omnpexaenenue, OITK-1.3.1
KJaccu(uKaius, OCHOBHbIC ITapaMeTPHI.

2 DJNEeKTPOHHBIE YCHIIUTENH: OIpe/eieHne, KiaccupuKaius,
OCHOBHBIE TEXHHYECKHE IapaMeTpbl M XapaKTEPUCTHUKH.

3 OcoOEHHOCTH  BKJIIOYEHHS  TpaH3UCTOpa C  OOmUM
smutTepoM (03), ¢ obuum komekrTopom (OK) u ¢ oOreit
6a3oit (Ob).

4 [TpuHIMN pabOTHl YCHUIUTEIHHOTO Kackaia Ha OUIIOJIIPHOM|
TPaH3UCTOPE, BKIOYEHHOTO o cxeme ¢ O0.

5 JInHelHbIE 1 HEIMHEWHBIC UCKAKEHUS B YCUIIUTEIISX.

6 AUX 1 ®UX ycuiauTenpHOro Kackajia.

7 IlepexonHas XapakTepUCTHKA YCHUIIUTEIS.

8 [IpoxonHas (aMmiIMTyqHAs!) XapaKTEpPUCTUKA YCHIIUTENS U
€ro IMHAMHYECKUU IUaIa3oH.

9 Bupl momex, BIUSIONMX Ha pabOTy YCHUITUTEISL.

10 Pexxumbl A 1 AB paGoThl yCHUITUTEIBHOTO 3JIEMEHTA. OIIK-1.V.1

11 Pexxumpl B u C paGoThl yCHIIMTETBHOTO 3JIEMEHTA.

12 KIIJ[ ycunurenbHOro Kackaia. YCHUIMTENNW MOIIHOCTH
(oOrmue cBeaeHU).

13 CriocoObl MUTaHUS TPAH3UCTOPHOTO YCHIIUTEIIS.

14 OOparHast CBSI3b B YCUITUTENSAX M BUIBI OOPATHBIX CBS3EH.

15 OtpunarensHas obpatHas cBsa3b (OOC) B yennurensx u eg
Ha3Ha4YeHHE.

16 Yceunurenu moctossHHOTO Toka. O0IIre cBeIeH . I1K-3

17 TpaH3uCTOPHBIN PE3UCTOPHBIN YCUJIUTEIbHBIN KacKal. I1K-3.3.1

18 Tpan3ucTopHBIC YCHIMTENN ¢ N30UpaTEIbHONU HArpPy3KOi.

19 TpancdopmaTopHBIN YCHIINTENb MOITHOCTH.

20 becrpancdopmaTopHbBIf yCHIUTETH MOIITHOCTH.




21 CocraBHo# TpaH3uCTOp (cxema J[apauHTTOHA).

22 Huddepenunansupie yeunurenu (V). Obuue cBeneHus.

23 Pabora JIY npum oaHOBpEeMEHHOM JCHCTBMM Ha BXOJaX
cuH(pazHoro u qudQepeHInaIbHOTO CUTHAJIOB.

24 JeiictBue riryookoit OOC B J1Y.

25 Onepaunonnsie ycunutenu (OY). OOmue cBeneHus.

26 [TapameTrpsl uaeansHoro OY W OCHOBHBIE NpaBUJia €ro)
(byHKIIMOHUPOBAHUSI.

27 HeunBeprupyromuii 1 ”HBEpTUPYIOMIMN ycunuTeau Ha OY.

28 WNuBeptupyromuii cymmarop Ha OV.

29 Heunseprupyrommuii cymmarop Ha OVY.

30 Wurerpatop Ha OV.

31 Huddepennmarop vHa OV.

32 Huddepenunansuoe Brimoyenue OY.

33 Kommnaparops! curnaios Ha OY.

34 ABTOreHepaTopsl TapMOHUYECKUX CHUTHAJIOB: IPHHLIMIIB]
MTOCTPOCHHUSI ¥ paOOTHI.

35 TpexToueuHass cxeMa TPAH3UCTOPHOIO AaBTOrEHEpaTopa.

36 CTaOuabHOCTh YACTOTHI ABTOI'CHEpPATOpa W CHOCOOBI €€
YIIy4IIEHUSI.

Bomnpocs! (3agaun) uis 3adera / nud¢. 3auera npencrabieHsl B Tadbuuie 16.
Ta6mmia 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera

Ne i/t

Kon

I1epeuens Bompocos (3agau) ais 3auera / nudd. 3adera
p P (sanaw) 1 A WHJIUKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeueHp TeM Ui KypCOBOTO IPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOM pabOTHI
MpeICTaBICHBI B Ta0mmie 17.
Tabmunua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOSKTUPOBAHUS/BHITIOTHEHHUS] KYPCOBOM pabOTHI

No /i [IpumepHSBIii nepedeHb TeM ATl KypCOBOTO ITPOSKTHPOBAHMS/BBIITOTHEHUS
B KypCcoBO# paboThI
Y4eOHBIM ITAaHOM HE MTPEAYCMOTPEHO
BOHpOCBI oJid IPOBCICHUA HpOMC)KyTO‘IHOfI arrectalun B BHUAC TCCTUPOBAHHUA

MpEeJICTaBICHHI B Ta0uie 18.

Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

No /it [IpumMepHBIil mepedeHb BOMPOCOB JJIsl TECTOB Kon
MHIMKATOpa
1 UYTo HMCIoNb3yeTCs: B Ka4eCTBE aKTUBHOI'O JIEMEHTA B aHAJIOIOBBIX OIIK-1
AJIEKTPOHHBIX YCTPOUCTBAX?
BriGepere npaBUIIbHBINA OTBET.
1. Tpanchopmatop.
2. Kownpencarop.
3. Tpanszucrop.
4. CraObuauTpoH.
[IpaBuibHBIN OTBET: 3
2 Ot Kakux (PU3NUECKUX BEITMUYUH 3aBHCUT COIPOTUBIICHUE IPOBOJHHUKA?
1. Ot ero oIuHEL
2. Ot mIomaay ero NoInepeyHoro CEeYeHus..
3. Ot cuibl TOKA.




4. Ot yAenbHOTO COMPOTUBIICHMUS.
[IpaBunbHbIl oTBET: 1, 2, 4

Haiitu cooTBeTCTBHE YCTPOHCTBA U €r0 (DYHKIIHH.

1. Teneparop.

2. Ocmumorpad.

3. VYcunurens.

4. BbINpAMUTETD.
a) [IpeoOpazoBanme HAMPSHKEHUS IEPEMEHHOTO TOKA B HAIIPSHKCHUE
MOCTOSIHHOTO TOKA.
0) [IpeoOpazoBaHre YHEPTHH UCTOUYHUKA MTOCTOSHHOTO TOKA B YHEPTHIO
ANEKTPUICCKUX KOIeOaHMA.
B) YBEJIWYEHUE SHEPTUU BXOJHOTO CUTHAJIA C UCITIOH30BAaHHEM
MCTOYHUKA TOCTOSTHHOTO TOKA.
r) OTOOpaXaeT U aHATU3UPYET ANEKTPHUUECKUE CUTHATIBL.
CootserctBue: 1 —0;2-1;3-B;4 —a.

J1aTh mocnenoBaTebHOCTh pacyeTa TPAH3UCTOPHOIO YCHUIIATEIIA.

a) Pacuer nmo mocrossHHOMY TOKY. 0) Pacuer mo nepeMmeHHOMY TOKY.
B) Br16op Tpansucropa.

[TpaBUNBHBIN OTBET: B, a, O.

JlaTth onpeieNieHre aHAJIOTOBOTO 3JIEKTPOHHOTO YCTPOHCTBA.
OTtBeT: DTO YCTPONCTBO YCHIICHUS K 00paOOTKH aHAJIOTOBBIX
SJICKTPUYCCKUX CUTHAJIOB, BBIIIOJIHCHHOC HAa OCHOBC 3JICKTPOHHBIX
puOOPOB.

Bri6epeTe npaBuiIbHBINA OTBET U 3aMUIIATE APTYMEHTHI,
000CHOBBIBAIOIIIE BHIOOP OTBETA.
KakoBbI (hyHKIIMM aHATIOTOBBIX AJIEKTPOHHBIX YCTPOHCTB?
1. TIpeoOpa3oBaHue aHAIOTOBOTO CHUTHAJIA B IU(PPOBOH.
2. IIpeoOpa3oBaHue TUCKPETHOTO CUTHAJA B HETIPEPHIBHBIN.
3. IIpeobpazoBaHue aHAIOTOBBIX CUTHAJIOB.
4. TlpeoOpazoBanue 1U(POBOro CUTHATIA B AaHAJIOTOBBIH.
[IpaBuibHBIN OTBET: 3

Ha3znauenue otpunarenabHoil 0OpaTHOM CBA3H B YCUIUTEISIX.

1. Pacmmpenue noyiockl IpomyCcKaHusl.

2. YBenuueHHUE HETMHEWHBIX UCKAXEHUIN CUTHAIA.

3. Crabwmzanus ko3 puImenTa yCuaeHus.

4. PacmmpeHne TMHAMUYECKOTO JIMaa30Ha.

5. YBenuuenue kodpuimeHTa yCuieHus 1Mo HanpsHpkKeHHIO.
[IpaBunbHebIil oTBeT: 1, 3, 4.

Haiit cooTBETCTBHE PEIKUMOB YCHIIMTEIHHOTO KAacKa/ia B JIEBOM
ctonbue u Bo3moxkuoro KIIJI B mpaBom crondire.

1. Pexum A a.~90%
2. Pexum B b. <50%
3. Pexum C c. 50% < 70%
4. Pexum D d. ~80%

ITpaBunbHbIit otBeT: 1 —b,2—¢,3—-d, 4 —a.

HazoBuTe 0CHOBHBIE CBOIMCTBA HACAILHOTO OINICPAIMOHHOI'O YCUIIUTCIIA.

OtBet: beckoneuno Gosbire KOdOPHUITUEHT YCUIICHUS U BXOTHOE
COTMPOTHUBIICHUH, OECKOHEYHO MaJIO€ BXOJIHOE COMPOTUBJICHHE.

Yro HazbIBaeTcs Apeii(oM HylIs B yCHIIUTEINSAX MTOCTOSTHHOTO TOKA.
Otser: [peiid HyIs — 3TO HECTAOMIBHOCTH HYJIEBOTO YPOBHS
BBIXOJHOI'O HANIPSAXKCHUSA UJIA TOKA.

[IK-3




[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUUIUIMHE OOYYAIOMIMXCS 3a04HOM (HOpMBI
00ydJeHus1, IpeICTaBlICHbI B Tabymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne n/mt IlepeyeHb KOHTPOJBHBIX PAOOT

He npenycmorpeno

10.4. Metomnueckue MaTepHabl, ONpeACIISIONINE MPOLEYpPbI OIlCHUBaHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanbl (HOPMUPOBAHMS KOMIICTCHLUH, COAEpKaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOMMX TMOPSIOK W MPOUERYyPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalluu 00yJaroImuxcs
['VAIL

11. MGTOI[I/I‘ICCKI/IG YKa3zaHudg 0Jisd 06yqa}oumxc;1 10 OCBOCHUIO JHUCIUIIIIMHBI

11.1. Meronuyeckue yka3zaHusl s OOy4YalOIIMXCS 1O OCBOEHHUIO JICKIIMOHHOTO
Martepuana.

OcHOBHOE Ha3zHAauY€HUE JIEKIIMOHHOTO Marepuajga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
IyOOKOE W SICHOE M3JI0KEeHHE ydeOHOro Marepuana. HasHaueHue cOBpEeMEHHOH JIEKIMH B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI TIOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM AUCIUIUIMHBI, METOJIOB HAyYHOTO TO3HAHHWSA, HOBEHIIMX
JTOCTHKEHUI HaydyHOW MBICTU. B yueOHOM mporiecce JEKIUsS BBIOIHSIET METOHA0JOTHIECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAIMOHHYI0 (YHKIUU. JIEKIHs pacKphiBaeT MOHATUMHBIN arrmapaT
KOHKpPETHOW oOnacTu 3HaHUSA, €€ TMPOOJEMBI, JaeT IENbHOE MPECTABICHHUE O TUCITUILINHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMH JUCIIUTUTMHAMM.

[InanupyemMble pe3ylbTaThl IPH OCBOCHUN 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaa:

— TIONYyYEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHWHA, YpPOBEHBb
KOTOPBIX ONpPEEAETCS 1EJIE€BOM YCTAHOBKOM K KaX 0 KOHKPETHOMN TEME;

— TIONy4YEHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaATEIICM;

— pa3BuTHE NpPO(ECCHOHANBLHO-IEIOBBIX  KAuecTB, JIIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOUMOTO JIJIsi CAMOCTOSITEIIBHOW PaOOTHI;

— TOJyYeHUE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTUSI HAYKHM W TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA ONIMKANIIINE TOIbL;

— Hay4HMThCS METOJMYECKH 0OpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICIH U
MOJIOXKEHHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IWYHBIX
dopmynupoBKax);

— TIOJy4YeHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHA.

JIeKuMOHHBIA MaTepuall MOXKET COMPOBOXKIATHCA JAEMOHCTpAllME ClIaiioB U
UCIIONIb30BAaHMEM pa3laTOYHOTO0 MaTepuajga MpH MPOBEISCHUU KOPOTKHX JHUCKYCCHH 00
OCOOEHHOCTSX MPUMEHEHHS OTICTBHBIX TEMATHK 10 JUCITUTIINHE.

CTpyKTypa OpeaoCcTaBICHHS JICKIIMOHHOTO MaTepyaa;

- U3JI0’)KEHUE OCHOBHBIX TEOPETUUYECKHUX BOIIPOCOB B paMKaX pacCMaTpUBaeMON TEMBI;

- COIIPOBOXK/ICHNE MYJIbTUMEAUINHBIM MaTepUaIOM;

- OTCBUIKM K TPHUMCHCHHIO MaTepUaJioB pacCMaTpUBAaeMON TeMbl B J1aOOpPaTOPHBIX
paboTax;

- BBIBOJIBI ¥ 0000IIIEHNE U3JI0KEHHOTO MaTepHaa;

- OTBETHI HAa BO3HUKAIOIIUE Y CTYACHTOB BOIIPOCHI [0 TEME JICKIUU.

11.2. MeTtonuueckne ykKazaHus sl OOydYalOIMUXCS IO MPOXOXKICHHUIO MPAKTHUYECKHUX
3aHATHIA.




[IpakTHyeckoe 3aHATHE SIBISETCS OAHON M3 OCHOBHBIX (pOpM OpraHu3anuu y4eOHOTO
mpoIiecca, 3aKJIF0YarOIIasCcs B BEIOJIHEHUH 00YJarOIUMUCS TI0]T PYKOBOJICTBOM IIPETIOIaBaTEeIs
KOMIUIEKCa YYE€OHBIX 3aJaHUil C IETbI0 yCBOSHHUS HAYyYHO-TEOPETHUYECKHX OCHOB Yy4eOHOM
JTUCIUATITMHBI, TPUOOPETEHUS YMEHUN U HAaBBIKOB, OTIBITA TBOPYECKOM NESITEIHHOCTH.

HGHBIO HpaKTI/I‘ICCKOFO 3aHATUA IJIA 06yqa10mer OCs SIBJISICTCS HpI/IBI/ITI/IC OGy‘I&IOIJ.II/IMCSI
YMEHHI U HaBBIKOB MPAKTUYECKOU IESITEIBHOCTH M0 U3y4aeMOW TUCIUILIINHE.

[Tnanupyemble pe3yabTaThl IPU OCBOCHUH 00yYarOIIUMCS MPAKTUUECKUX 3aHATHIL:

— 3aKperuieHWe, yriyOJeHue, pacllupeHrue W AeTalu3alius 3HAHWW TpU pElIeHUU
KOHKPETHBIX 33714,

— pa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIICHHUS,
TBOPYECKOUN aKTUBHOCTH;

— OBJIAACHUC HOBBIMHU MCETOAAMU U MCETOAUKAMHU I/I3Y‘-I€HI/ISI KOHerTHOP'I y‘lG6HOﬁ
JUCHUITIINHBI,

— BBIpabOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW s
BBITIOJTHEHMS 3aJaHUIL;

— olecrneueHne palMOHAIBHOTO COYETaHHs KOJIJIGKTMBHOM W MHIUBHAYaJIbHOU (GopM
oOyueHusl.

TpeboBaHUs K OPOBEICHUIO OPAKTHUYECKUX 3aHATUH

[IpakTuyeckue 3aHATHS TPOBOAATCA B (opMe pemeHus 3agad [0 MPUHLIUIAM
(YHKIMOHMPOBAHUS y3JI0B M OJOKOB CHUCTEM, HCHOJb3YIOUIMX aHAJIOTOBBI CHTHAN, C
BO3MOXXHOCTBIO MOJICTUPOBaHMS HX paboTsl Ha OBM. [l ycHnemHoro mnpoXoKIACHUS
IPAaKTUYECKUX 3aHATUH HEOOXOAMMO IpPEIBAPUTEIILHOE OCBOCHHE TEOPETHUECKOro MarepHaia
COOTBETCTBYIOILIETO Pa3zena JUCHUAILINHEL.

11.3. Meronuueckue ykasaHus Ui OOy4aroIIMXCs IO BBIMTOJHEHUIO JaOOpaTOPHBIX
pabor.

B xozme BeImOMHEHHS J1a0OpaTOPHBIX paboT oOyyaromMics IOJKEeH YIrIyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOAMKONM M TEXHMKOH
HKCIIEPUMEHTAa B COOTBETCTBUHM C KBAJU(PHUKAIMOHHONH XapaKTEPUCTHKOH OO0Yy4arolerocs.
Beinosnnenune 1abopaTopHbIX paboOT COCTOMT M3 SKCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON 4aCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

Brimonaenne nabopaTopHBIX pabOT OO0ydaromUMCs SBISETCS HEOTHEMJIEMOW YacThIO
U3YyYeHHs] JTUCLMIUIMHBL, OIpeNensieMoil y4eOHbIM IUTAaHOM, W OTHOCUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIIeIyIOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TIpHOOpeTeHHWE HAaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIUILIHEI;

— 3aKpeIUIeHHe, pa3BUTHE U JeTalu3als TEOPEeTHMYECKUX 3HAHWM, MOJIY4YEHHBIX Ha
JEKIMX;

— TOJIyueHHE HOBOM MH(OpMAINH [0 N3Y4aeMOH TUCIUILIIHE;

— TmpuoOpeTeHne  HaBBIKOB  CAMOCTOATEIBLHOH  PabOThl ¢ JTaOOpaTOPHBIM
000pyI0BaHUEM U TPUOOPAMH.

3aganue 1 TpebGOBaHUS K IIPOBEACHUIO J1a00paTOPHBIX padoT

Crpykrypa u dopMa oTyeTa o 1abopaTopHOii paboTe

CrpykTypa ortuera o mnabopaTopHOi pabore u mnpaBwia ero odopmieHus. [lo
pe3yabTaTaM BBITIOJHEHUS JIa0OpaTOpHOM pPabOThI CTyaeHTaMu odopmisieTcss oTdeT, dhopma
KOTOporo yrBepxkaaercsi kadpenpoid. Ilpumep odopmiieHus ordera o nabopaTopHOM pabore
BBICTABJISIETCS Ha KadeapalbHOM CTEHJE WIM B JIOKAJbHOW ceTu kKadenpel. B obmem ciydae
0TYeT 0 Ja0opaTOpHOl paboTe JOKEH CONEpkKATh CIECAYIOLINE Pa3Aeibl:




— 11e71b Tab0paTOPHOI paboTHI;
— HCTIOJIb3YEeMBbIE CPEJICTBA;
— OCHOBHBIE TEPMUHBI U OTIPE/ICICHNUS;
— OMHCaHMe 3a/1aHKA (TOCTAaHOBKA 3a/1a4, MOUIKAIINX BRIITOJHEHHUIO B IIpoIiecce
71a00paToOpHOil paboThI, OCYILIECTBIIIEMAs! CTYICHTOM);
— ONMMCaHWE OCHOBHOM YacTH (KpaTKasi XapaKTepHCTHKa 00BEKTa HCCIIECAOBAHNS; METOINKA
WIM TIporpamma J1adopaTopHOi paboThl; pe3yabTaThl PacdyeToB, NpEACTaBICHHBIE B (hopMme
Tabnuil, rpadUKoOB, TMarpaMMm | T.11.);
— BBIBOJBl (aHAMM3 W HMHTEPIpETalsl pe3ylbTaToB, IOJYYCHHBIX TMPH BbIMOJIHEHUH
71a00paTOPHOM PabOTHI B BUE KPATKUX, HO MPUHIMITHAIBHO HEOOXOIMMBIX JT0Ka3aTeNIbCTB,
000CHOBaHUH, pa3bsICHEHUH, COTIIACOBAHHBIX C LIEISIMU U TEMOM 1abopaTopHOil paboThI).
[Tpuem 3amuThl OTYETOB O TAOOPATOPHBIX paboTax. 3amMnUTa OTYETOB O JIAOOPATOPHBIX
pabotax sBisieTcss OIHOW M3 (OPM TEKYIIErO KOHTPOJIS YCIIEBAEMOCTH CTYACHTOB. [Ipuem
3aIIUTHl OTYETOB O JIAOOPATOPHBIX PAbOTAaX OCYHIECTBISACTCS IIPETOABAaTENeM, BEIYIIHM
nabopatopHblii npakTukyM. [Iporeaypa npuema oT4eToB O Ja0OPAaTOPHBIX pabOTax BKIIIOYAET
HPOBEPKH:
— COOTBETCTBHS OOPMIICHHS ITPEIBSIBIIIEMBIM TPEOOBAHHSIM;
— 3HAHUU CTYJIEHTOM OCHOBHBIX TOHSITUM, OMNPENEICHU M TEOPETUUYECKUX IMOJOKECHUH,
NPUMEHSEMBIX IIPU BBIOJHEHUHU JTa00PaTOPHBIX paboT;
— 3HaHUH CTYEHTOM METOANKH BBITIOIHEHHS JJaOOpaTOpHOH paboThI;
— YMEHHH CTYACHTOM OOBSICHUTH TOJTY4YEHHBIC PE3yJIbTaThI;
— CTETIEHH CaMOCTOSITEIIbHOCTH BBITTOTHEHUS 1a00paTOPHOI padoOTHI.
[Tpuem 3amuTHl OTYETOB O J1AOOPATOPHBIX pabOTax PEKOMEHIYETCS OCYIIECTBIISTH B
paMKax COOTBETCTBYIOIIEH J1a00paTOpHOIl pabOTHI.
3ammra  jabopaTopHbIX  pa0OT  mpeamnojaraeT  MPOBEACHHWE  CAMOOLIEHKH U
BHYTPUTPYIIIOBON OIEHKH, KPUTHUECKOTO aHAJIN3a HCIIOIb3YEMBIX JJIS OLIEHKH METOI0B. Takxke
CTYACHTBHl OIICHHMBAIOT pa3pabOTaHHYIO MPOrpaMMy IUCHUIUIMHBI U (HOPMHUPYIOT CBOH
HPE/ITI0KEHHIO [0 €€ COBEPIICHCTBOBAHHIO.

TpeboBanus kK 0hOPMIIEHHIO OTYETA 0 J1a0OpPaTOPHOI padore

[To xa)x0¥ BBIMOTHEHHOMW paboTe CTyACHT 0(hOopMIIsIET OTUET HA CTAaHAAPTHBIX JINCTAX
¢dopmara A4 c 00sa3aTenbHBIM IPUMEHEHHEM NIEPCOHATBHOTO KoMibioTepa. CozepkaHue oTdera
MIPUBEJICHO B KOHIIE KaXKIO0M JTaOOpaTOpHON PabOTHI.

TekcT HOKyMeHTa CleayeT pacmnojiaratb ¢ OJHOM CTOPOHBI JHUCTa. JIMCT cuMTaercs
3aMOJTHEHHBIM, €CJIM PACIOJIOKEHHBI HAa HEM TEKCT, PUCYHOK WJIM cXeMa 3aHuMaer 2/3
pabodero mois HOKyMeHTa. BlokeHHs B JOKYMEHT IMYCTHIX JUCTOB HE JOIyckaeTcs. JIucTs
rOTOBOM pabOTHl CHIMBAIOTCS 1O BCEH JUIMHE TIO0 JIEBOMY Kpaw JOKyMeHTa. B ciydae
UCTIONIb30BAaHUSI B JOKYMEHTE JIMCTOB C albOOMHBIM pACIOJOXKEHUEM TEKCTa JIUCTHI
MOJIIMBAIOTCS B JOKYMEHT CTOPOHOM, C KOTOPOM pacroioKeH 3arojoBok. CkperuieHne
JIOKYMEHTa C OJJHOTO YIJIa KaHLEJISPCKOW CKPENKON MM CKPENKOH CKOpPOCIIMBATENsA, a TaKkKe
npeJcTaBieHue padoThl B BUE BIIOKEHUS JIMCTOB B MOJIMATUIICHOBBIN (Daiiia He JomycKaeTcs.

Heo0OxomuMo mom4epKHYTh 3HAUMMOCTh JAHHOTO 3Tara, Tak Kak B OTYETE OTPaKaAeTCs
MOJIHOTA M KAa4yeCTBO MPOBEIACHHOIO MCCIEAOBaHUSA, a TaKKe yMEHHE CTyAeHTa 0000ImaTh U
JIeNIaTh BBIBOJIBI, Y€TKO U IPaMOTHO OTYUTHIBATHCS O MPOJICIaHHON padore. Bee mepeuncieHnbie
3JIEMEHTHI  oOecnednBalOT (GopMHUpOBaHWE y OyAymero CrHenHaliucTa HEOOXOIUMBIX
KOMIIETECHIIUH.

B memsx »9SkoHOMHMM y4eOHOTO BpEMEHM OTYET PEKOMEHAYETCS  BBINOJHATH
OJIHOBPEMEHHO C IIPOBEIEHUEM HCCIIEOBAHNM.

OO6001IeHns M BBIBOABI MO KaKIOMY MYHKTY 3aJaHus (TpOrpaMMbl paOOThI) CIEAyeT
3aMMCHIBATh Cpasy ke MOCIe MOTy4YeHHOTo rpaduka, XapaKTepUCTUKH, OCIUILIOTPAMMbI WITH
TaOJIHIIBI.



[Tpu HanucaHuU BBIBOJIOB CIEAYET BO3ICPKUBATHCS OT OOBSICHEHUM, HAOIIOAaeMbIX UITH
MPOUCXOAAIIMX TporieccoB. B BwIBoge HeoOxomumo akieHtupoBaTh BHUMaHue TOJIBKO nHa
pe3yabTaTe SKCIEPUMEHTAIBHOTO UCCIICAOBAHMUS.

KonnexktuBable (Opuramnpie) OTYETHl HE gomyckarorcs. Kaxmbrii crygaeHT odopmisieT
CBOM OTYET U OTYUTHIBACTCS 33 HETO MHAWBUIYyaTbHO.

3ammTa 1abopaTopHOi PabOThl OpraHu3yeTcst B GopMe HHIAUBUAYATHHON Oecebl 1
COJICPKUT B cele:

— mnpoBepKy otuera Ha cootBeTcTBUE TpeboBanusm 'OCT u ECKJI;

— OTBETHI HA BOIMIPOCHI 1O TOPSIKY BBITTOIHEHUS JTA00paTOPHOI paboTHI;

— OTBETHI Ha BOMPOCHI 0 MPUHIIUITY PAOOTHI ANMEKTPUUECKUX MPUHITUITHAIBLHBIX CXEM,
MPEIUIOKEHHBIX CTYICHTY ISl HCCIICIOBAHUS;

— OTBEThl Ha KOHTPOJIbHBIE BOIIPOCHI, NMPUBEIACHHBbIE B KOHIE KaxJ0H J1abopaTOpHOM

paboTHI.

[Tepeuenb BOIpPOCOB, MpeaaraeMbIX JJIsi OTBETA CTYAEHTY, ONPEACIIAETCS HHANBUIYAILHO U
3aBHCUT OT YCIIEBAEMOCTH CTYACHTA B paMKaX M3y4aeMOM TeMBbI.

B ciydae ecnu B mporiecce MHAMBUAYAJIbHON Oeceibl CTyIeHTOM OyeT
MPOJEMOHCTPUPOBAHO MOJHOE HETOHUMAHUE 1eJIel, METOJUK U CYTH HCCIEA0BAHUS EMY MOXKET
OBITH MPEIOKEHO MPOBEACHUE IKCIIEPUMEHTA 0 TeMe Ja00opaTopHOi paboThl, HO C IPYTUMHU
HAYaJbHBIMU YCIOBUSIMHU.

[Tocne 3anuThl 1a00paTOPHOM pabOTHI OTYET Y CTyIEHTA 3a0UpaeTCs, U XPAHUTCS Ha
Kadenpe 10 MpoBeIeHUs IK3aMEHa.

3agaHus ¥ TPeOOBAHHSA K IIPOBEICHHIO JIA00PATOPHBIX padoT

[621.375.4] TpaH3ucTOpHBIE YCHIWTEIN MEPEMEHHOro TokKa: Jyiad. mpaktukym / B. H.
®unaros. - CI10.: I'YAII 2024. - 24 c.

Crpykrypa u popma oTuera 0 1adopaTopHOii padore
Wznoxens! Ha caiite I'YAII (http://guap.ru/guap/standart/obl _main.shtml).

TpebdoBanus kK 0)OpMIIEHNIO 0TYETA O JIAaDOPATOPHOI padoTe
Wznoxens! Ha caiite I'YAII (http://guap.ru/guap/standart/obl _main.shtml).

11.4. MeTtonuueckue yka3aHUs ISl OOYYaIOIIMXCS M0 TPOXO0XKICHUIO CaMOCTOATEILHOMN
paboThI

B xone BeIMOSHEHUSI CaMOCTOSITEIFHOW pabOThI, 00yJarONTUiCs BHITIOJHAET PaboTy 1o
3aJIaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE MpErojaBaTelisi, HO 0e3 ero HemoCpeICTBEHHOTO
YYaCTHHI.

Jlns oOyyaromuxcst 1Mo 3a04HOM (opMme OO0ydeHHus, caMOCTOsITeNIbHass paboTa MOKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO padoTYy.

B mporecce BHIMOTHEHHSI CaMOCTOSTENLHON paboThl, y obOydaromerocs GopMUpYeETCs
nenecooOpa3Hoe IMIaHUPOBaHUE PaboUuero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKA B YCBOGHHUW U CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, O00ECIIeUYMBAET BBICOKUM
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYEHHs, IIOMOTAeT TOJXYYHUTh HABBIKM TOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHSL.

MertoauyeckuMH ~ MaTepUallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTty
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1o TUCIHUILIHHE;

— METOJIUYECKHE YKa3aHUs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Ui 00ydJaromuxcs
1o 3a049HOU (popme oOydeHHs).

11.5. Meronuueckne yKa3zaHuUs MJIs OOYyYalOmIUXCS IO TIPOXOXKIEHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.



Texkymuii KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMaTPUBAET KOHTPOJIb KadecTBa 3HAHUU
00y4aroIuxcsl, OCyLIECTBISAEMOIO B TEYEHUE CEMecTpa C ILIeJbI0 OLCHMBAHUSA XO0Jla OCBOEHUS
JUCLUATIIIUHBL.

Texymuil KOHTPOIb OCYHMIECTBIISIETCA IIYTEM NHMCBMEHHOIO ONpOCa CTYAECHTOB IIOCIE
OKOHYAaHUS W3JI0KEHUs OYEpPEJHOrO pasjesia AUCLUIUIMHBL Pe3ynbTaThl TEKYIIEro KOHTPOJIA
YCIIEBAEMOCTH YYUTBIBAIOTCS HA IMIPOMEKYTOYHOM aTTECTAlMU KaK ONOJIHUTEIbHBIA KPUTEPUN
(dbopMUPOBaHUS UTOTOBOW aTTECTAIMOHHON OIICHKH.

11.6. MeTonuueckne ykazaHUs I 00YYaIONMIUXCS 10 MPOXOKACHUIO TTPOMEKYTOUHOM
aTTeCTaIUU.

[IpomexyrouHas  arTectauus  OOydalolUXCsl — MpeAycMaTpUBAaeT  OIICHUBAaHHE
MPOMEKYTOUHBIX U OKOHYATEIHHBIX PE3ylIbTaTOB O0y4YeHHs MO auciuruimHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMa OICHKM 3HAHHH, MOJYYEHHBIX OOydalomMMcs B IpoLecce
M3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HaBBIKOB CAMOCTOSATEIbHONU paboThl, CHOCOOHOCTH
NPUMEHATh MX JJis pEHIeHUs MPAKTHMUECKUX 3a]ad. DJK3aMEH, KaK IpaBuio, MPOBOAMUTCS B
NEepPUOJT HK3aMEHALlMOHHOM CECCHM W 3aBEpPIIAETCA aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOPOLIOY, «YIOBJIETBOPUTEIBHOY, «KHEYTOBICTBOPUTEILHOY.

Cucrema OLIEHOK MpH MPOBEACHUU MPOMEXKYTOUHON aTTECTAlMU OCYILIECTBISAECTCS B
COOTBeTCTBUU ¢ TpeboBanmsamu [lomoxkernit «O TeKkymeM KOHTPOJIE YCIIEBAEMOCTH U
OpOMeXyTouHOW arrectanuu cTyaeHToB ['YAII, oOydarommxcss Mo mporpaMmmam BBICIIETO
obpazoBarus» U «O MOAYTLHO-PEUTHHTOBOM CHCTEME OIICHKHM KadecTBa Y4eOHOW paboThI
crynentoB B 'Y AIDy.



Jluct BHeceHUs: M3MEHEHUH B pabouyro MporpamMmy JUCIUILIAHBI

[Hata BHeceHus
W3MEHCHHH U
JIOTIOTHCHHUM.

Iloanucek BHeCIIETO
W3MCHCHHS

ConeprxaHre U3MEHCHHUH W JOTIOTHEHIH

Jara u Ne

POTOKOJIA
3aceaHus
kadeapbl

ITonnuce
3aB.
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