MUHHUCTEPCTBO HAVKH U BBICLLIETO OBPA30OBAHMSI POCCUMCKOM
' ®EJIEPALIMU
benepanbHOE rOCY1apCTBEHHOE aBTOHOMHOE 00pa30BaTeILHOE YIPEKACHHUE BBICIIETO
obpa3oBanus
"CAHKT-TIETEPBYPI'CKWUM I'OCY JIAPCTBEHHbLIM YHUBEPCUTET
ADPOKOCMUYECKOI'O ITPUBOPOCTPOEHUS"

Kadenpa Ne 22

YTBEPXIAIO
PykoBoauTens 00pa3oBaTeIbHON IPOrpaMMel

JIOIL,K.T.H.

(A0WKHOCTD, Y. CTETCHD, 3BAHHC)

1O.B. bakmeena

(moarmcs)

«19» pespams 2025 r

PABOYAS ITPOTPAMMA JIUCLIMITIIMHBI

«CxeMOTexXHHKa aHaJIOrOBBIX SJICKTPOHHBIX ycrpoiicm»
(HanMeHOBaHHE JHCIHILIHHSL)

Ko HanpaeneHus noaroToBKH/ 11.03.01
CNELHAILHOCTH T
HaumeHOBaHHE HANIPABICHHUS
PaguorexHuKa
MOJITOTOBKK/ CIIENUAIBHOCTH
Haumenosanue PagroTeXHHYECKAC CHCTEMBI PaIHoIOKalM| U
HaIpaBICHHOCTH paaIMOHABUT ALK
dopma 06yuenus 3a04Hast
["on npuema 2025

Canxr-TlerepOypr 2025r




Jlucr cornacoBanus paboyeit IporpaMMbl AMCLMTUTHHEL

ITporpamMmy coctaBu (a) G
s ‘aﬁ‘-ﬁ.____‘__“____. —
IIOIL., K.T.H., JIOLL 11.02.2025r. B.H.®unaros
(mONKHOCTB, Y. CTENEHD, 3BAHHKE) (moanucs, narta) (MHMLManBL, paMiis)

IIporpamma onoGpena Ha 3aceaHuu kapeaps Ne 22

«11» despans 2025 r, mpoToko Ne2

3aBemyrommii kapeapoit Ne 22 %7 s
KT.H. s, TERed 105 Bt

(yu. crenens, spanue) (nognues, gara) (uuuumans, hamunmus)

3amecTHTeNb IUpeKTOpa MHCTUTYTA No2 1o MeTo, pabore
JIOIL.,K.T.H.,IOII. 11.02.2025r. % H.B. Mapkosckas

(HOIKHOCTB, Y4, CTENeHb, 3BaHUE) (nonnuc&ﬁ ) _ (uumumans, hamuns)



AHHOTaUA

JucuummuHa «CXEMOTEXHUKA aHAaJOTOBBIX OJEKTPOHHBIX YCTPOWCTBY» BXOJHUT B
00pa3zoBaTeNbHYI0 MPOTpaMMy BBICHIETO OOpa3oBaHHMs — TMporpamMmy OakajaBpwara IO
HampaBlieHUI0 moArotoBku/ crenuanbHocTH 11.03.01 «PagmorexHuka» HampaBIEHHOCTH
«PannoTexHUYeCKUe CUCTEMBI PaHOIOKAIMN U pajuoHaBUTaluW». J{UCIUIUIMHA peann3yeTcs
Kaeapoii «Ne22y.

JlucuuniauHa HaleJaeHa Ha (GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

OIIK-1 «Cnoco0eH MCOaIb30BaTh MOJIOKEHUS, 3aKOHBI U METO/Ibl €CTECTBEHHBIX HAYK M
MaTeMaTHUKH JIJIsl pelIeHUs 3a/1a4 HH)KEHEPHOU JesITETbHOCTI

I1IK-2 «CrocobeH peann30oBBIBaTH IMPOTPaMMbl SKCIIEPUMEHTAIBHBIX HCCIEIOBAHUH,
BKJIFOYasi BEIOOP TEXHUUECKHUX CPEICTB M 00pabOTKY Pe3yIbTaTOBY

[MIK-3 «CnocobeH OCyIIeCTBISATh, COOp M aHANU3 MCXOTHBIX JAaHHBIX JUIA pacuera u
MPOEKTUPOBAHUS JETaNIeH, Y3JI0B U YCTPOICTB paJMOTEXHUUECKUX CHCTEM)

Copep:kaHue IUCHUIUIMHBI OXBAaThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C W3YYCHHUEM
MPUHIIMIIOB  PpabOThI, OJKCIUTyaTalldd W TOCTPOCHHS YCTPOHCTB OOpabOTKH CHUTHAJIOB,
npelHa3HAYeHHBIX JJI CHUCTEM [Iepeladyd, npuemMa U mpeoOpa3oBaHus HHPOPMAIUU B
PaAMONIOKALMU U PAIUOHABUTAIIH.

[IpenogaBanue AUCHUIUIMHBI MPEAyCMATPUBACT ClEAyIOmKe (QOpPMBbI OpraHU3alUuN
ydeOHOro  mporecca:  JIeKIUH, JIa0opaTopHble  pabOThl, MPAKTUYECKHE  3aHATHS,
CaMOCTOSITENIbHYIO paboTy 00ydaronierocs.

[IporpaMMoil NUCHUIUIMHBI MPETYCMOTPEHBI CIEAYIOUIME BHUAbI KOHTPOJISA: TEKYIIMA
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHASI aTTeCTaIis B (hOpMe IK3aMEeHa.

OO6mrasi TpyAOEMKOCTh OCBOCHHSI JHUCIMIUIMHBI COCTABISICT 8 3a4eTHBIX eAWHHI], 288
4acoB.

SA3bIK 00y4YeHUS 10 AUCIUIUIMHE - «PYCCKHIA»



1. IlepeyeHb IIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUIINHE

I1.1.

[{enn npenoaBanusi TUCIUTUIAHBI
2. Uenpio mnpenogaBaHus JUCHUIUIIMHBI

«CXeMOTEeXHHKa aHaJIOTOBBIX OJICKTPOHHBIX

YCTpOI\/'ICTB» ABJIICTCA IOJYUYCHHUC CTYIACHTAMH HeO6XOL[I/IMI>IX 3HaHUM ¥ HaBBIKOB B

oOJactu

pacuera,

NPOEKTUPOBAHUA |

UCCIIENOBAHNS  YCTPOMCTB  aHAJIOrOBOM

OJICKTPOHHUKHU B CUCTEMAX paJruOJIOKAllUKU U paJuOHaBUTrallu.

2.1.

BhIcIIeTO oOpasoBanus (naiee — OIT BO).
2.2. llepedeHb IIaHUPYEMBIX PE3YIHTATOB OOYUYEHUS MO JUCLHUIUIMHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibratamMu ocBoenus OI1 BO.
B pesynbraTe m3yueHUs AUCHUIUIMHBI OOYYAIONIUICS TOJDKEH 00JIanaTh CIEAYIOIIMMHI
KOMIETCHIMSIMA WM UX YacTAMU. KOMIETeHIIMY U UHIMKATOPHI UX JTIOCTHXKEHUS MPUBEICHBI B

JlucuumirHa BXOJUT B COCTaB 00s3aTeIbHON YacTH 00pa3oBaTeIbHOM MPOrpaMMBI

tabnwrie 1.
Ta6mmma 1 — [lepedeHs KOMITETEHIIMIA ¥ UHIUKATOPOB MX JTOCTHIKCHUS
Konu
Kareropus (rpynna) Kon u HanMeHoBaHME HHAMKATOpA
HAaMMEHOBaHHE
KOMIIETEHIINH JOCTUKEHHSI KOMITETEHIIUI
KOMIETEHINH
OIIK-1 Cnocoben
HCIIOJIb30BaTh OIIK-1.3.1 3HaTh dhyHIaMEHTAIbHBIC
MOJIO’KEHUS, 3aKOHBI | 3aKOHBI TIPUPOJIBI U OCHOBHBIC (DU3HYECKHE
U METOJIbI U MaTeMaTUYeCKUE 3aKOHBI

Oo6menpodeccnoHanbHbIE

CCTCCTBCHHBIX HAYK

OIIK-1.Y.1 ymerb npuMeHATH (pusnueckue

KOMIIETEHIIUH
A MaTEMATHUKH I 3aKOHBI 1 MAaTEMATUYECKUE METOIBI ISl
penieHus 3a1a4 pelIeHus 3a/1a4 TeOPETUIECKOTO U
WH)XEHEPHOU MPUKJIAHOTO XapaKkTepa
JIEATENLHOCTH
ITK-2 Criocoben
pean30BhIBATh
IPOTrPAMMEIL
porp [IK-2.3.1 3HaTh METOIUKH MPOBEACHUS
IKCIIEPUMEHTATHHBIX .
[Ipodeccuonanbubie . MCCJICIOBAaHMI TTapaMeTPOB U
HCCIICI0BaHUH,
KOMIIETEHITUN XapaKTEPUCTHUK y3JI0B, OJIOKOB
BKJIIOUasi BEIOOP .
PaTUOTEXHUUECKUX YCTPOHUCTB U CUCTEM
TEXHUYECKHAX
CpeACTB U 00paboOTKy
pe3yIbTaTOB
TIK-3.3.1 3HaTh OCHOBHBIE TEXHUYECKHE
XapaKTEPUCTUKHU PATHOTEXHUUECKUX
I1K-3 Crnocoben P p pan
OCYILIECTBIATEL OO cucrem
ym P K3Vl YMETh OCYIIECTBIISATh COOp 1
M aHAJIN3 UCXOIHBIX
aHaJIN3 UCXOIHBIX JAHHBIX JUIS pacuera
JAHHBIX TS pacyeTa . o
[Ipodeccuonanbubie JIeTaJeH, y3JI0B U yCTPOMCTB
U TIPOCKTUPOBAHUS
KOMIIETEHITUN PAAMOTEXHUUYECKUX CHCTEM

JleTalei, y3J10B U
YCTPOMCTB
PalUOTEXHUYECKUX
CHCTEM

[1K-3.B.1 BiazeTs HaBEIKaMU OOOCHOBAHMS
Y MHXXEHEPHOT'0 pacyeTa OCHOBHBIX
TEXHUYECKUX XapaKTEPUCTHUK JIeTaJIeH,
Y3JI0B U YCTPOMCTB PaIOTEXHUUECKUX
CHCTEM

3. Mecto mucuuiuivHbl B cTpykrype OI1
JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS
IPY U3YYEHUHU CIICAYIOIIMX JTUCIMUITINH:
— «ODJIEKTPOTEXHUKAY,




— «OIIEeKTPOHHKAY,

— «PaanoTexHuueckre Henu U CUTHAIIBD.

3HaHUs, TOMy4YEHHbIE TPU HM3YYEHUU MaTepualia JaHHOM IUCUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITENILHOE 3HAUYCHUE, TAK M UCIIOJIB3YIOTCS MTPU U3YyYCHHUH IPYTHX AUCIIUILINH:

— «YcTpoiicTBa mpueMa u 00pabOTKU CUTHAJIOBY,

— «Iudporas 06paboTKa CUTHAIIOBY,

— «YcTpoiicTBa reHeprupoBaHus U (HOPMHUPOBAHMS CUTHAJIOBY.

4. OO0BEM U TPYIOEMKOCTh TUCITUTUTHHBI
Jlanubie 00 oOmeM oO0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCHUIUIHHE (U paclpeielIeHHe dTOW TPYJOEMKOCTH IO CEeMeCTpaM) MPEACTABICHBI B
Tadmmie 2.

Tabnuna 2 — O6beM U TPYIOEMKOCTh TUCIHMITIIHHEI

N TpynoeMKOCTb IO cEMeCTpaM
Bun yuebnoit paboTbl Bceero Nos NeG
1 2 3 4
Oowan mpyooemkocmap oucCyunIuHbL, 3/ 788 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npakmuueckoilt n0020moeKu 23 13 10
Ayoumopnuie 3auamus, BCEro 4yac. 54 30 24
B TOM YHCIIE:
nexumn (JI), (gac) 18 10 8
npaktudyeckue/cemunapckue 3anatus (I13), 8
18 10

(dac)

naboparopusie pabots (JIP), (dac) 18 10 8

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

HK3aMeH, (4Jac) 18 9 9
CamocmosamenvHaa paboma, Bcero (dac) 216 105 111
Buo npomesicymounoin ammecmayuu: 3a4er, OK3.

OKk3.,
mudd. 3ager, sk3amen (3auer, [dudd. 3ay, JK3.
OK3.
DK3.%%)
IIpumeuanue: " kaHnaaTCKuil SK3aMeH
5. CopnepkaHue TUCIUIIITUHBI
5.1. Pacmpenenenue TpyJI0EMKOCTH JUCHUIUIMHBI 110 pa3zesiaM U BUIaM 3aHSATUH.

Pazaenbl, TeMBbI TUCITUTIIIMHBI M KX TPYJOEMKOCTh TIPUBEJICHBI B TaOIuUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUIIINHBL, HX TPYAOEMKOCTh

Pasnenbl, TeMbl AUCHUILTAHBL Jlexunn | TI3 (C3)) - JIP KT CPC
’ (gac) (gac) (gac) (gac) (uac)
Cemectp 5
Pazgen 1. O6mue CBSI[GHI/ISI 00 aHaJIOrOBBIX ) 2 30
JIICKTPOHHBIX YCTPONCTBAX.
Pasnen 2. DieKTpOHHbIC YCUITUTEIH. 10 10 12 69
HUroro B cemectpe: 10 10 10 105
Cemectp 6
Paznen 3. OnepannoHHbIC YCHIUTEIH. 4 4 3 56
Paznen 4. YcTpoiicTBa reHepUpOBaHHs CUTHAJIOB. 4 4 55
Uroro B cemectpe: 8 8 8 111
Hroro 18 18 18 0 216




[IpakTueckass TOATOTOBKA 3aKJIIOYAETCS B  HEMOCPEJICTBEHHOM  BBIIIOJTHEHUU
oOydJalolMMuUCs  OMpeNelIeHHBbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oy;ymieit
npodecCHOHATBHOMN e TETbHOCTBHIO.

5.2. CopepxaHue pa3ziesoB U TEM JICKIIMOHHBIX 3aHSTHM.
Copep:xanue pa3fesioB ¥ TeM JICKIMOHHBIX 3aHITUN MTPUBEICHO B Ta0IHIIE 4.

Tabnuua 4 — Copeprkanue pa3iesoB U TEM JIGKIIMOHHOTO IIMKJIA

Howmep pasnena Ha3BaHue u conepxanue pa3fesioB U TeM JICKIIMOHHbIX 3aHATUN

1 Tema 1.1.

AHaNOTrOBEIC CUTHAJIBL: TUIHI U TapaMeTpbl. OCHOBHBIC TEPMUHBI U
OTIpeICTICHHsI aHAIIOTOBOM ANEKTPOHUKH. OCHOBHEIE IMapaMeTphl
AHAJIOTOBBIX 3JICKTPOHHBIX YCTPOUCTB. [IpenmyIiecTBa 1 HEIOCTATKH
MPUMEHEHUS aHaJIOTOBON CXEMOTEXHHUKH.

Tema 1.2.

Pa3HOBUAHOCTH aHAJOTOBBIX AJEKTPOHHBIX YCTPOUCTB. [IpuMepsl ux
UCTIONB30BaHus. BEI0Op srieMeHTHO# 0a3bl.

2 Tema 2.1.

YcunurtenbHple ycTpoiicTBa. OOIME CBeMeHUS 00 YCHINTEIHHBIX
YCTPOWCTBAaX, WX OCHOBHBIX IapaMeTpax M XapaKTCPHCTUKAX,
CTPYKTYPHBIE CXEMbI, KJIaCCH(DUKAIIHUS YCUIUTEIBHBIX YCTPOWCTB.
Tewma 2.2.

OOpatHas CBs3p B YCWINTENSX. [paH3UCTOPHBIC YCHIIUTEIU:

MPUHOUITAAIBHBIC CXEMbI U CPABHUTCIILHBIC XapaKTCPUCTUKU.

3 Tewma 3.1.

OOmue cBeneHUus 00 ONEPAIMOHHBIX YCHWJIMTENSX, WX OCHOBHBIX
mapamMeTpax U XapaKTepUCTHUKax. BHYTpEeHHAS CXEMOTEXHHKa
onepanuoHHbIX ycunureneh. JuddepeHimanbapiii, HHBEPTHPYIOIIHH
Y HCMHBEPTUPYIOLIUN ONEPaAlMOHHBIA YCUIUTETb.

Tema 3.2.
BapuaHTsl mpuMeHeHus OTIEPAIlIOHHBIX yCUIIUTENEH: N3MEPHUTEIbHBIE,
CyMMAaTOpBHI, HWHTErpaTophl, g hepeHITuaTOPEI, (bunbTpHI,
KOMIIapaTOpPhl, FTEHEPATOPBI.

4 Tewma 4.1.
T'eneparopsl rapMOHUYECKHUX KOJICOAHWIA: Ha3Ha4Y€HUe u

KjIaccupuKanys, OPUHIMI ACUCTBUS M cxeMmHble pemeHus. CBY-
TeHEPaTOopBHI.

Tema 4.2.

I'enepaTopsl HErapMOHHUYECKUX KoseOaHuii: Ha3Ha4YeHHE,
KJTacCH() KA, TPUHII ACHCTBYUS U CXEMHBIE PEIICHUS.

5.3. TlpakTuyeckue (CEMUHAPCKHE) 3aHATHUS
TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh PUBEACHBI B TAOIHIIE 5.

Tab6mmma 5 — [pakTudeckue 3aHITHS U UX TPYJOEMKOCTh

N3 Hux Ne
No | Tembl npakTrueckux | ®@OpMbI NPaKTHYECKUX | TPYyIOEMKOCTb, |IPaKTHYECKOH |pa3iesnia
/1 3aHATHI 3aHATHI (uac) MMOATOTOBKH, | TACIIHII
(dac) JIUHBI
Cemectp 5
1 | Pacuer OCHOBHBIX | Pelienue 3amau 12 4 2
apaMeTpoB




YCUJIUTENbHBIX
YCTPOMCTB
Cemectp 6
2 | Pacuer Pewienue 3anau 8 2 3
MHBEPTHUPYIOIIETO
OTIePAITMOHHOTO
YCUIIUTES
Bcero 18 6
5.4. JlaGopatopHbie 3aHATHUSA
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTh MPUBEICHBI B TAOIUIIE 6.
Tabmuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTb
N3 aux Ne
Ne HaunmenoBanwue nabopaTopHbIx paboT TpyAOCMKOCTS, | MPAKTHUICCKOH | pasjieina
1/ (qac) MOJATOTOBKH, | JHCIIHAI
(dac) JIUHBI
Cemectp 5
1 | UccnenoBanue yCHIMTENBHOIO YCTPOMCTBA B 4 1 2
00JIaCTH CPETHUX YaCTOT.
2 | UccnenoBanue YaCTOTHBIX CBOICTB 6 1 2
YCUJIUTENBHOTO YCTPONUCTRA.
Cemectp 6
1 \ HccnenoBanue onepaiiOHHOTO YCHIIMTEIS 8 4 3
Bcero 18 6

5.5. KypcoBoe npoekTupoBaHue/ BBIMOTHEHHE KYPCOBOM paOOThI

Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

5.6. CamocrosTenpHas paboTa 00ydJarommXCcs
Buzsl camocTosTensHON paboTHI M €€ TPYIOEMKOCTh NPUBEIEHBI B TaduIe 7.

Ta6mumia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYI0EMKOCTh

Buna camocrositenbHOM pabOTHI Bzzzo’ CemecTtp 5, yac Cemectp 6, yac

1 2 3 4
W3ydenue TeopeTuyeckoro mMarepuasia 150 70 20
nucturiuael (TO)
KypcoBoe npoextupoanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3) 16 10 6
Brimonnenue pegepata (P)
[TonroroBka K TeKyIeMy KOHTPOJIIO 30 16 14
ycneBaemoctu (TKY)
Jomamuaee 3amganune (/13)
KonTtponbabie paboTel 3a0uHnukoB (KP3)
ITogroroBka Kk IpOMEKYyTOYHOMN 20 9 11
arrectaruu (I1A)

Bcero: | 216 105 111




6. IlepeueHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUTSL CAMOCTOSITEIILHOM pabOThI 00YJAIONTUXCS TI0 TUCIUILTAHE (MOIYITIO)
Y4eOHO-MeTOINYEeCKHE MaTepHallbl JUIsl CAMOCTOSITEILHON PabOThl O0YYarOIUXCsl yKa3aHbl B
ma. 7-11.

7. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YU€OHBIX M3IaHUI
[lepedyeHpb neUaTHBIX U 3JEKTPOHHBIX YUeOHBIX U3/IaHUH MPHUBEICH B TaOIuIIE 8.
Ta6mmia 8— [lepeueHp meyaTHBIX W AIEKTPOHHBIX YUCOHBIX U3aHUN

KomuectBo 3x3eMIuIsipoB B

[udp/ bubnuorpaduueckas ccpiika OubmoTeke
URL agpec
(KpoMe AJIEKTPOHHBIX IK3EMILTSIPOB)
621.3 1145 ITaBnoB B. H. CxemMoTexHUKa aHAJIOTOBBIX 20

9NEKTPOHHBIX YCTPOMCTB : yueObHoe nocodue / B.
H. ITaBnos. - M. : Axangemus, 2008. - 288 c. : puc.
- (Briciree npodeccroHaibHOe 00pa3oBaHHME.
Pamuorexnuka). - bubmwmorp. : c. 284 (7 Hass.). -
ISBN 978-5-7695-2702-9

621.38 K79 | Kpekpadrt, /1. Ananorosas snekrponuka. Cxemsr, | 10
cucTeMbl, oopadoTka curnana / JI. Kpekpadt, C.
[xepmxnuy; ep.: A. A. Ky3eMuuesa; pen.: A. A.
Jlanmn. - M.: Texnocdepa, 2005.-360c.

621.14J125 | Jlockytos E. JI. CXeMOTEXHUKA aHAJIOTOBBIX 8
3JICKTPOHHBIX YCTPOUCTB/Y4. mocodue. 13-
BO «By30Bckoe obpazoBanuey, 2016, 264 c.

621.7b18 Bopucenko A. JI. CxeMOTeXHUKA aHAJIOTOBBIX 6
3NIEKTPOHHBIX YCTPOUCTB. DYyHKITMOHATBHEIC
y3J1bl aHAJIOTOBBIX yCTpoicTB/ Y. mocooue, CIIO,
2016, 305 c.

621.56D26 ®unatos B.H., CmupnoB B.M. Onextponuranue | 30
ycTpoiicTB u cucteM/Yu. nocmobue. CI10 I'YAII,
2021, 102 c.

8. IlepeueHb IEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
MH()OPMAMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTH «/HTepHET»
[Tepeuenn AIIEKTPOHHBIX 00pa30BaTEeNbHBIX pecypcoB UH(POPMALIMOHHO-
TENICKOMMYHHUKAMOHHON cetn «MHTepHeT», HEOOXOAMMBIX Ui OCBOCHHS JIUCIUIUINHBI
npuBezeH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pPa30BATEIBHBIX PECypcoB HHOOPMAITMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTu «HTepHeT»
URL anpec HaumenoBanue
https://biblio-online.ru/ Ob6pazoBarenbHas mIaThopma
https://biblio-online.ru/ DneKTpoHHass OMOIMOoTEKa
https://znanium.com/ Hayuno-00pa3zoBarenbHbIN TOpTa

9. Ilepeuyens nHOOPMAITMOHHBIX TEXHOJIOTHUI
9.1. IlepeyeHp TpOrpaMMHOrO OOECHEUEHHs, HCIOJIB3YEMOro IPH OCYIIECTBICHUU
00pa30BaTENBHOTO MpOoIiecca M0 AUCIUIIIHHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPAMMHOT0 oOecrieueH s npeacTasieH B Tadnure 10.

Ta6muma 10— [Tepeders mporpaMmMHOTO 0OeCIieueHUs

Ne i/t HaunmenoBauue

He npenycmotpeno




9.2. Ilepeuenn MH(pOPMAITMOHHO-CIIPABOYHBIX CHUCTEM,UCIOJIb3YEMbBIX npu
OCYIIECTBIICHUHU 00pa30BaTEIHHOIO MPOIIecca MO AUCIUILITNHE

[lepeuenp uCHOIB3yeMbIX HMH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IHIPEICTAaBICH B
tabmuue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HanmenoBanue

He npenycmotpeno

10. MarepuanbHO-TeXHHUYECKas 0a3a
CoctaB MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [UII  OCYIIECTBIICHHS
00pa30BaTeNnbLHOTO MpoIiecca Mo TUCIUILUINHE, TIPECTaBlIeH B Tabmuiel?2.

Ta6mmma 12 — CoctaB MaTepuambHO-TEXHUUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep ayautopun
/1 MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOUMOCTH )
JlexuroHHas ayguropus 22-02
MynbsTUMeauiiHas JIEKIMOHHAS ay TUTOPHUS 22-02
3 | JJaGoparopusi aHATOTOBOW CXEMOTEXHUKH 22-02

11. Ouenounsle cpeacTBa s NPOBEACHUS IPOMEXYTOUHOM aTTecTaluu
11.1. CocTaB OLIECHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUYHOM aTTECTalMHU
o0yyJaromuxcs Mo JUCUUIUIMHE TpUBeAeH B Tabmuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEICHHSI IPOMEKYTOUYHOM aTTeCTaIllH

Buza npomeXyTo4HON aTTeCTaluu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BONpOCOB K AK3aMEHY;
TecTsl.

11.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHA C(POPMUPOBAHHOCTH (OCBOCHU)
KOMITETCHIIMK OOYyJaronuMuUCs TPUMEHSETCSl S-OaibHas IIKajga OIeHKH CHOPMHPOBAHHOCTH
KOMIIETEHIIN, KOTopasi mpuBeJeHa B Tabnuie 14. B TeueHne cemMecTpa MOXXET UCIOIB30BaThCS
100-6amnpHas  mIKaja  MOJYJbHO-PEUTHHTOBOM  CHCTEMBl  YHHBEPCHUTETa,  IpaBUIIa
UCTIOJIb30BaHUSI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJbHBIM HOPMAaTHBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu orieHKH YpoBHS c(pOpPMUPOBAHHOCTH KOMIETEHIHH

OreHKa KOMITETEHITUN

XapaktepucTrka chopMUPOBAHHBIX KOMITCTCHITUI
5-0aiuIbHAs IKaIa PaKIep (bop

— oOyyaronuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CIIEI0BATEIBHO 1 IPAMOTHO €0 M3J1araer;

— ONUPAsACh HA 3HAHUS OCHOBHON M JONOJHUTENBHON JMTEPATYpBHl,
TECHO MPHBS3bIBAET YCBOCHHBIC HAYYHbIE TOJOXKEHUS C MPAKTUUYECKOM
JIeSITeIbHOCTBIO HAIIPABJICHHUS;

— yMeJl0 00OCHOBBIBAET M APTyMEHTUPYET BbIIBUTAaEMbIE UM UJIEH;

— JIENAeT BBIBOALI U 00OOIIEHUS;

— cBOOOIHO BJIQICET CUCTEMOH CIIEHUAIM3UPOBAHHBIX MTOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»




OreHKa KOMITETEHIA X .
- —— apakTepucTrKa c(hOPMHUPOBAHHBIX KOMITCTCHITUIA
— o0y4aronuiicst TBEpI0 YCBOMI MPOTrPaMMHBINA MaTepuall, TPaMOTHO U
0 CYHIECTBY M3Jaraer €ro, ONWpasCh Ha 3HAHMS OCHOBHOM
JUTEPATYpBHI;
«OpOMION — HE JIOMYCKAeT CYLIECTBEHHBIX HETOYHOCTEM; 3
— YBSI3bIBAET YCBOCHHBIE 3HAHUS C IPAKTHUECKON NEATEIbHOCTBIO
«BAYTCHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHbIE [TOJIOKEHNUS;
— JIeJIaeT BBIBOJIBI U 0000IIECHMS;
— BJIAJICET CUCTEMOM CIIELUATIM3UPOBAHHBIX OHSATUM.
— 00y4Jaronuiics yCBOMJI TOJIBKO OCHOBHOM MPOrpaMMHBIM MaTepHal,
[0 CYIIECTBY M3JIaraeT €ro, ONHpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYpBHI;
— JIOITyCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;
«yZI0BJIETBOPUTEIIHHOY .
GATTOHOY — UCHBITBIBAECT 3aTPYAHEHHUS B IPAKTUUYECKOM NPUMEHEHUH 3HAHWUU
HallpaBJICHUS;
— cJ1a00 apryMEeHTHPYET HayuHbIE MOJI0KECHHUS,
— 3aTpyaHseTcs B GOPMYIMPOBAHUH BBIBOJIOB M 0000IICHNUH;
— YaCTUYHO BIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITHII.
— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOTPaMMHOTO
MaTepuaa;
— JIOIYCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  TIpU
«HEYIOBJIETBOPUTEIIHLHO ]
HE 3ATTCHOY paccMOTpeHHH MTPoOIeM B KOHKPETHOM HalpaBlICHUH; y
— UCIIBITBIBAET TPYIHOCTH B IPAKTUYECKOM IIPUMEHEHHUH 3HAHUU;
— HE MOKET apr'yMEHTHPOBATh Hay4YHbIE MTOJIOKEHUS;
— He (OpMYIHPYET BHIBOJOB M 0000IICHUH.

11.3. TunoBbie KOHTPOJIBHBIE 3a/IAHUS UM UHBIE MATEPHUAIIBI.
Bormpocs! (3agaun) nist s3Kk3amMeHa npecTaBieHbl B Tadnuie 15.

Tabmuma 15 — Borpocs! (3amaun) 11 S5K3aMeHa

Ne i/ [lepeuens BompocoB (3a1au) i SK3aMeHa Kozn
MHJMKaTOpa
1 AHasoroBsle 3JEKTPOHHBIE ycTpoicTBa: omnpeaenenue, OIIK-1.3.1
KJ1acCU(UKalLKs, OCHOBHbIE TaPAMETPBHI.
2 DJNEeKTPOHHBIE YCUJIMTEIH: ONpeAeseHue, KiaccupuKarms,
OCHOBHBIE TEXHHUYECKHE MapaMeTPhl U XapaKTEPUCTUKH.
3 OcobeHHOCTH BKIIOYEHUsI TpaH3ucTopa ¢ obumm smurrepom OIIK-1.V.1
(09), ¢ obmmm xomtekTopoM (OK) u ¢ o6meit 6a3oit (OB).
4 [Tpuniun paboThl YCHJIMTENBHOTO KacKaga Ha OUIOISPHOM
TPaH3UCTOPE, BKIIOYEHHOTO 1o cxeme ¢ O0.
5 JIuHeitHbIe U HETMHEWHBIC HCKAKEHUS B YCUITUTEIIAX. I1K-3.3.1
6 AUYX n @YX ycunuTenpHOro Kackaja.
7 [Tepexoanas xapakTepUCTUKA YCUITUTENS.
8 IIpoxonHas (aMIuIMTyqHAs) XapaKTEPUCTUKA YCUIIMTENS U
€ro IMHaMUYEeCKUH JHUana3oH.
9 Busl nomex, BIUSIONMX HA pa0OTy YCUITUTETISL.
10 Pexxumbl A u AB paGoThl yCHIIUTETLHOTO DJIEMEHTA. IK-3.V.1
11 Pesxxumbl B u C paboThl yCHIIUTENBHOTO JIEMEHTA.
12 KII[{ ycuiurenbHOrO Kackajaa. YCUIUTEIW MOIIHOCTH
(oOrmue cBeacHU).
13 CriocoObI MUTaHUS TPAH3UCTOPHOTO YCUITUTEIIS.
14 OOpatHas CBsI3b B YCHIIUTENSAX U BUJIbI OOPATHBIX CBSI3EH.
15 OtpunatenbHas oopatHas cBsi3b (OOC) B ycunutensx u ef




Ha3HaYCHHE.

16 Ycunurenu mocTOSTHHOTO Toka. O0IIre CBEICHHUS. [IK-3.B.1

17 TpaH3uCTOPHBIN PE3UCTOPHBIN YCUIIUTEIBHbBINA KacKa/l.

18 TpaH3uCTOpHbIC YCUIUTENH C N30UpaTEIbHON Harpy3KOi.

19 TpanchopMaTOpHBIA YCHIUTENH MOIITHOCTH.

20 BectpancopmMaTopHbIi yCUITUTENb MOITHOCTH.

21 CocraBHo# TpaH3uCTOp (cxema J[apauHTTOHA).

22 Huddepenunansupie yeunurenu (V). OOmme cenenus.

23 Padora JIY npum omHOBpEeMEHHOM JCHCTBMM Ha BXOJaX
cuH(pazHoro u qudQepeHInaIbHOTO CUTHATIOB.

24 JeiictBue riryookoit OOC B J1Y.

25 Onepaunonnsie ycunutenu (OY). OOmue cBeneHus.

26 [TapameTrpsl uaeansHoro OY W OCHOBHBIE NpaBUjia €ro)
(GyHKIIMOHUPOBAHUSI.

27 HeunBeptupyromuii 1 ”HBEpTUPYIOMIKI ycruTenau Ha OY.

28 WNuBeptupyromuii cymmarop Ha OVY.

29 Heunseprupyrommuii cymmarop Ha OVY.

30 Nurerpatop Ha OV.

31 Huddepenumarop vHa OV.

32 Huddepenunansuoe Brimoyenue OY.

33 Kommnaparops! curnaios Ha OVY.

34 ABTOreHepaTopsl TapMOHUYECKHX CHUTHAJIOB: IPUHLIMIIBL
MTOCTPOCHHUSI ¥ paOOTHI.

35 TpexToueuHasi cxema TPaH3UCTOPHOIO aBTOrE€HEpaTopa.

36 CTaOuabHOCTh YACTOTHI aBTOTEHEpPATOpa M CIOCOOBI €€
YIIY9IIEHUSI.

Bomnpocs! (3agaun) uis 3adera / nud¢. 3auera npencrabiaeHsl B Taduuie 16.

Ta6mmia 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera
Kon
Ne i/t [Tepeuens BonpocoB (3a1a4) 1yist 3adeta / nudd. 3auera HHMKATOPA

Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

[lepeyeHp TeM Ui KypCOBOTO IPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOM pabOTHI
MpeICTaBICHBI B Ta0mmie 17.
Tabmuna 17 — IlepeueHb TeM 7151 KypCOBOTO MPOSKTUPOBAHMS/BBHITIOTHEHHUS] KYPCOBOM pabOTHI

Ne i/t

KypCOBOI1 pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOT'O MPOEKTUPOBAHMSI/BBITIOTHEHUS

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

BOHpOCBI IJid IPOBCIACHUA HpOMC)KyTO‘IHOfI arrectalun B BHUAC TCCTUPOBAHHUA

MpeICTaBICHBI B Ta0mmie 18.

Ta6muia 18 — [IpumepHsIii mepedeHs BOMPOCOB ISl TECTOB

. Kog
No /it [IpumMepHBIil mepedeHb BOPOCOB JIJIsl TECTOB
MHANMKATOpa
1 UYTo HCIoNB3yeTCs B KA4€CTBE aKTUBHOI'O JIEMEHTA B aHAJIOIOBBIX OIIK-1

AJIEKTPOHHBIX YCTPOUCTBAX?
BriGepere npaBUIIbHBINA OTBET.
1. Tpanchopmatop.
2. Kownpencarop.
3. Tpanzucrop.




4. CTabuiauTpoH.
IIpaBuibHBIN OTBET: 3

Ot kakuX PU3NYECKUX BEITUYNH 3aBUCUT CONPOTHBIICHUE MPOBOIHIKA?
1. Ot ero mJIUHLIL.
2. Ot mmoniaau ero rnornepevyHoro CEYeHMsI.
3. Ot cumsl TOKa.
4. OT yAenbHOTO COMPOTUBIICHHUS.
[IpaBunbHbIl oTBET: 1, 2, 4

Haiitu cooTBeTCTBHE YCTPOICTBA U €r0 (DYHKIIHH.

1. Teneparop.

2. Ocmumnorpad.

3. Ycunurens.

4. BbINpAMUTETD.
a) [IpeoOpazoBanme HAMPSHKEHUS IEPEMEHHOTO TOKA B HAIIPSHKCHUE
MOCTOSIHHOTO TOKaA.
0) [IpeoOpazoBaHue YHEPTHH UCTOUYHUKA TOCTOSHHOTO TOKA B YHEPTHIO
ANEKTPUICCKUX KOJICOaHUM.
B) YBEJIWYEHUE SHEPTUU BXOJHOTO CUTHAJIA C UCIIOIH30BAaHHEM
MCTOYHUKA TOCTOSTHHOTO TOKA.
r) OTOOpaXaeT U aHATU3UPYET ANEKTPHUUECKUE CUTHATIBL.
CootserctBue: 1 —0;2-1;3-B;4 —a.

JlaTh mocnenoBaTebHOCTh pacyeTa TPAH3UCTOPHOIO YCHUIIATEIA.

a) Pacuer no mocrossHHOMY TOKY. 0) Pacuer mo nepemMmeHHOMY TOKY.
B) Br16op Tpansucropa.

[TpaBuUNBHBIN OTBET: B, a, O.

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

Bri6epeTe nmpaBuiIbHBINA OTBET U 3aMUIIATE APTyMEHTHI,
000CHOBBIBAIOIIIE BHIOOP OTBETA.
KakoBbI (hyHKIIMM aHATIOTOBBIX AJIEKTPOHHBIX YCTPOHCTB?
1. TIpeoOpa3oBaHue aHAIOTOBOTO CUTHAJIA B IU(PPOBOH.
2. IIpeoOpa3oBaHue TUCKPETHOTO CUTHAJA B HETIPEPHIBHBIN.
3. TIpeobpazoBaHue aHAIOTOBBIX CUTHAJIOB.
4. TlpeoOpazoBanue 1U(POBOrO CUTHATIA B AaHATIOTOBBIH.
[IpaBuiabHBIN OTBET: 3

Ha3znauenue oTpunarenabHoil 0OpaTHOM CBA3H B YCUIIUTEISIX.

1. Pacmmpenue noyiochl IpomyCcKaHusl.

2. YBenuueHHE HETMHEWHBIX UCKAXEHUIN CUTHAIA.

3. Crabwmzanus KodhPuImeHTa yCuieHus.

4. PacmmpeHune TMHAMHUYECKOTO JIMaNa3oHa.

5. YBemuuenue koduimenTa yCuiIeHus o HaMPsHKEHUTO.
[IpaBunbHebIil oTBeT: 1, 3, 4.

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

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

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

HazoBute ocHOBHEBIE CBOMICTBA NACAJIBHOTO ONIECPATMOHHOTO YCHUIIUTCIIA.

I1K-2,3




OtBet: beckoneuno Gosbmre KOAOPUITUEHT YCUIICHUS U BXOTHOE
COIMMPOTUBJICHHUH, 6€CKOHGLIHO MaJIOC BXOJHOC COMPOTHUBIICHUC.

5 Urto Ha3wIBaeTCs apeioM HYIIS B YCUITUTENSIX IOCTOSTHHOTO TOKa.
Ortgert: Jlpeiid Hynst — 3TO HECTAOUIBLHOCTH HYJIEBOTO YPOBHS
BBIXOJHOT'O HAIPSKEHUS WM TOKA.

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

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX padOT

No i/t ITepeyeHb KOHTPOJIBHBIX PadbOT

1. OO6mwue cBeneHust 0 paauoNepearouXx ycTpoiictBax. OCHOBHBIC MMApaMETPhI U
CTPYKTypHasi cCXeMa paauonepeaaTdyuka.

2. Hasnauenue, NIpUHIUIIBI TOCTPOCHUS U pabOTHI TEHEPATOPOB C BHEITHUM

B0o30Oyxeauem (I'BB).

Cxewmpl, HacTpoiika u napamerpsl ['BB.

4. Tpanzuctopubie LC-aBToreneparopsl (Al'). ITpuniun paboTel 1 yCIoBHs

CaMOBO30YKJICHHUS.

Pexxumbl camoBo30ykaenus Al

6. KBapuesblii pe3oHATOp: KOHCTPYKIIMS, CBOWMCTBA, SKBUBAJICHTHAs CXE€Ma U
YacTOTHAs XapaKTepUCTHUKA.

7. ABroreHeparopbl C KBaplieBOW crabunm3arueil 9actotbl. OCHILISTOpPHAS U
(buIbTpOBas CXEMbI KBapIIEBbIX T€HEPATOPOB, UX CPABHEHHUE.

8. CuHTe3aTopbl YaCTOT M HMX MECTO B COBPEMEHHBIX PaJIUOTEXHHUUYECKHUX
cucremax. [lapameTpsl cuHTE3aTOPOB 4acTOT. [IpsIMON MU KOCBEHHBIM METOJIbI
(dhopMUPOBaHUS CETKH YacTOT.

(98]

9]

9. Kuucrponsl - Ha3HaueHHe, O00JacTh MPUMEHEHMs, NPUHIUN pPalOTHI,
Pa3HOBHUIHOCTH, OCHOBHBIE XapaKTEPUCTUKHU.
10. MarneTpoHbl — Ha3HaueHWE, OOJACTh MPUMEHEHHUS, TPUHIUN PaOOTHI,

Pa3HOBHUIHOCTH, OCHOBHBIE XapaKTEPUCTUKHU.
11.Ilemn cormacoBanuss W (GUIABTpPAIMM B pajuonepesaTINKax: Ha3HauCHUE,
Pa3sHOBUIHOCTH, OCHOBHBIE MTAPaMETPhI U TPEOOBAHUS, MPEAbIBISEMbIC K HUM.

11.4. Mertomnueckue MaTepHabl, ONPEACIISIONINE MPOLETYPHI OIICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIMX dTanbl (HOPMUPOBAHMS KOMIETCHIUH, COIEpKarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpyOmMX TMOPSIOK W MPOUERYyPY

IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalluu 00y4aroImuxcs
['VAIL

12.  Metonuueckue yka3zaHus JUIsl 00 yJaroIIUXCs 0 OCBOCHHIO JUCITUTITMHBI

12.1. MeTtonuueckne yKazaHUS IS OOYYArONIUXCS 10 OCBOCHHIO JICKI[MOHHOTO
Martepuana.

OcHOBHOE Ha3zHAaY€HUE JIEKIIMOHHOTO Marepuajga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
IyOOKOE€ W SICHOE€ M3JIOKEHHE ydeOHOTo Marepuaia. HasHaueHHe COBpEMEHHOH JIEKIIMH B
paMKax JUCHUIIIIMHBI HE B TOM, I{T06LI HOJIy‘-II/ITB BCHO I/IH(bOpMaI_[I/IIO Io T€MEC, a B OCBOCHHHU
byHIaMEHTAIBHBIX MPOOJIEM AUCIUIUIMHBI, METOJIOB HAyYHOTO TO3HAHHWSA, HOBEHIIMX
JOCTHKEHUI HaydyHOU MbICTH. B yueOHOM mporiecce JICKIHs BBITIOTHSIET METOI0JIOTHYECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAIMOHHYI0 (YHKIIWUU. JIEKIHs packpbiBaeT MOHATUHHBINA amnmapar




KOHKPETHOW 0o0JlacTH 3HaHUs, €€ MpoOJIeMbl, JaeT LEJIbHOE IMpEeICTaBlIeHHE O TUCIMILIMHE,
IIOKa3bIBAET B3aMMOCBS3b C IPYTUMHU JAUCLUILINHAMU.

[Inanupyemble pe3yabTaThl IPH OCBOCHUH 00YUYaIOUIMMHUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJIyYEHHE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBSA3aHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX OIPEEIIIEeTCS LEJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOH TEME;

— TIOJIy4EHHE OIbITa TBOPYECKOH pabOThl COBMECTHO € MPENOJaBaATEIEM;

— pa3BUTHE NPOPECCHOHATBHO-/IENOBBIX  KAauyecTB, JIIOOBM K TpEeAMETy H
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIUIEHUS.

— TOSBIIEHHUE HEOOXOIMMOI0 HHTEpeca, HEOOXOAMMOTO IJIsi CAMOCTOSITEILHON paOOTHI;

— TIOJy4YyeHHE 3HAaHUNH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKH U O
IPOTHO3€E UX Pa3BUTH Ha OJIKaIINe roJIbl;

— HayuyuTbCs METOJMYECKH oOpadaTbiBaTh MaTepuasl (BBIAEIATH IJIABHBIE MBICIH U
IOJIOXKEHUS, TNPUXOAUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPATH MX B  Pa3JIMYHBIX
dopmynHupoBKax);

— TOJIy4eHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIeKUMOHHBI MaTepual MOXKET CONPOBOXKIATbCA JIEMOHCTpalUMed CIaujoB U
UCIIO/IB30BaHUEM pa3aTOYHOTO MaTepuaja MpU TMPOBEICHUM KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHUS OTJCIBHBIX TEMATHK MO JUCLIUIUINHE.

CrpyKTypa npeiocTaBlIeHNs JIEKIUOHHOTO MaTepuania:

- U3JI0)KEHHE OCHOBHBIX TEOPETUUECKHUX BOIPOCOB B PAMKaX pacCMaTpUBAEMOU TEMBI;

- CONIPOBOXKJCHUE MYIbTUMEAUHHBIM MaTEPHAIIOM;

- OTCBUIKM K NPUMEHEHHIO MaTepUaloB PAcCMATPHUBAEMOM TEeMbI B JIAOOPATOPHBIX
paborax;

- BBIBOJIBI M 0000IIIEHNE U3TI0KEHHOTO MaTepHara;

- OTBETHI HAa BOSHUKAIOIUE Y CTYIEHTOB BOIIPOCHI IO TEME JIEKIIHH.

12.2. MeTtonuueckre yKazaHus s OOydYaloIMUXCS IO MPOXOXKICHUIO MPAKTHUYECKHUX
3aHSATHH.

[IpakTrueckoe 3aHATHE SBISIETCS OJHON M3 OCHOBHBIX (DOpM OpraHm3anuu y4yeOHOTro
mporiecca, 3aKII0YaroNIasicss B BRIOTHEHUN 00YyJalOIIMMUCS MO/ PYKOBOJICTBOM TIPEIOaBaTes
KOMIUIEKCa YYEOHBIX 3aJaHWi C 1EJbI0 YCBOCHUS HAYYHO-TEOPETHYECKHX OCHOB Y4eOHOMH
JTUCITUTUIMHBL, TPHOOPETEHUSI YMEHUH M HABBIKOB, OIIBITA TBOPUYECKOH JEATEIHLHOCTH.

[lenpr0 MpakTHUECKOTO 3aHATHUS TSI 00YUAIOMIErocs sSBJISETCS MPUBUTHE 00yUYaIOIIUMCS
YMEHHH U HaBBIKOB MTPAKTUYECKOU IEATENBHOCTH 110 U3YyYaEMOW JTUCLUIIIMHE.

[Tnanupyembie pe3yIbTaThl TP OCBOCHUH 00YYAIOIIUMCS TIPAKTUYCCKUX 3aHITHIA:

— 3aKperuieHue, yriayOJleHHWe, pacllMpeHre W JAeTalu3alis 3HAHUW TMPU PEIICHUU
KOHKPETHBIX 3a]1ay;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENTLHOCTA  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJICHHEC HOBBIMM METOJAMH W METOAMKAMH H3YYCHHs] KOHKPETHOW y4eOHOM
JUCIUTLTUHEL

— BBIPA0OTKAa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TOMYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHUI;

— obecrieueHUEe parMOHAIBHOTO COYETAHHS KOJUIGKTHBHOM M MHIWBHAYyaJIbHOW (Gopm
00ydeHwUsI.

TpebGoBanus kK IPOBEACHUIO NPAKTUYECKUX 3aHATUN

[IpakTuyeckue 3aHATHSA TNPOBOAATCA B (opMe pemeHus 3agad 1[0 MPUHLIUIAM
(YHKIIMOHUPOBAHUS y3JI0B M OJOKOB CHUCTEM, HCHOJNb3YIOUIMX aAHAJOTOBBI CHUTHAN, C
BO3MOXHOCTBIO MOJENUPOBaHUA HX paboTsl Ha DOBM. Jlns yCHEMIHOTO NPOXOXKACHUS




NPAaKTUYECKUX 3aHATUH HEOOXOAMMO IMpPEIBAPUTEIILHOE OCBOCHHE TEOPETHUECKOro MarepHaja
COOTBETCTBYIOLIETO pa3zesa JUCIUIIIUHBIL.

12.3. MeTtonuueckne yKa3zaHusl i1 OOy4YalOMMXCSA IO BBITOJTHEHHUIO JIA0OPaTOPHBIX
pabor.

B xoze BeITIOTHEHUS Ta00paTOPHBIX PabOT 00yUarOIMUACS JOMIKEH YIIyOUTh U 3aKPENUTh
3HAHUS, IPAKTUYECKUE HABBIKH, OBJIAJETh COBPEMEHHON METOJUKON U TEXHUKOM 3KCIIEPUMEHTA
B COOTBETCTBHH C KBaJU(UKAIMOHHOM XapaKTEPUCTHUKON oOyudaromerocs. BeimoaHeHue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-TIPAKTHYECKON, PACUeTHO-aHAIUTHYECKOM
4acTe U KOHTPOJIbHBIX MEPOITPUATHIA.

Brimonnenue 51abopaTopHBIX paboOT OO0y4aromMMCs SBISETCS HEOTHEMJIEMOH YacThiO
U3YYEHUS JUCIUIUIMHBL, ONpeNesiseMoil y4eOHbIM IUIaHOM, U OTHOCUTCS K CpelCTBaM,
00eCTeYnBaOIIUM pPeIIeHUE CIIeTyIONUX OCHOBHBIX 33a/a4 00y4aromerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUS IPOIECCOB, SBICHUM U OOBEKTOB,
M3Yy4aeMbIX B paMKaXxX JaHHOMW JAUCIUIUIMHBL,

— 3aKperuvieHHe, pa3BUTHE U ACTAIW3alUs TEOPETHUYECKHX 3HAHUM, MOJyYEHHBIX Ha
JEKLMSX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3Y4aeMOH TUCIUIIIHE;

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSTENBHOH  paboThl ¢ J1a0OpaTOpHBIM
000py0BaHUEM U IPUOOpaAMHU.

3agadue U TpeOGoBaHU K IIPOBEACHUIO J1a00pPaTOPHBIX PaboT
Crpykrypa u dopma oTdyeTa 0 JJadopaTopHoil padbore

CrpykTypa otuerta o JlabopatopHoil pabore u mnpaBmwina ero odopmieHus. Ilo
pe3yabTaTaM BBINOJIHEHHS JIAOOpPaTOpHOW pabOThI CTyIEeHTaMU OQOpMIIsieTCS OT4YeT, (Gopma
KOTOporo yrBepxknaercsi kademnpoid. Ilpumep odopmieHus oruera o jabopaTopHOil padote
BBICTaBIIsIETCS Ha KadeApaabHOM CTEHJAE WIM B JIOKAIBHOU cetu kKadenpsl. B obmem ciaydae
0TYeT 0 JabOpaTOpHOU paboTe JODKEH CONEPKATh CIIEAYIONIHE Pa3Iebl:

— 11e71b Ta00paTOpPHOI paboTH;

— HCIIOJIb3YEeMEbIC CPEJICTBA;

— OCHOBHBIE TEPMUHBI U OTPE/ICICHNUS;

— OMUCaHue 3a/1aHus (MOCTAaHOBKA 33J1ad, IMO/JICKAIINX BBITIOJHEHHUIO B IIPOIIECCE

71a00paToOpHOil paboThI, OCYILIECTBIIIEMAs! CTYICHTOM);

— ONMCaHWEe OCHOBHOM 4acTH (KpaTKasi XapaKTepHCTHUKa 00bEKTa UCCIICIOBAHUS; METOANKA

WIM TIporpamma J1adopaTopHOi paboTHI; pe3yabTaThl pacyeToB, NpEICTaBICHHbIE B (hopme
Tabnuil, rpadUKoOB, TMarpaMm | T.11.);

— BBIBOJBl (aHAMM3 W HMHTEPIpETalysl pe3ylbTaToB, IOJYYCHHBIX TMPH BbIMOJIHEHUH
71abopaTopHOil paboTHI B BUJIE KPATKUX, HO TPUHIMITHAIEHO HEOOXOAMMBIX TI0KA3aTEIbCTB,
000CHOBaHUH, pa3bsICHEHUH, COTIIACOBAaHHBIX C LIEJSIMUA U TEMOM J1a00opaTopHOil paboThI).

[Tpuem 3amuThl OTYETOB O TAOOPATOPHBIX paboTax. 3amMnUTa OTYETOB O JIAOOPATOPHBIX
pabotax sBisieTcss OJHOW M3 (OPM TEKYIIEro KOHTPOJS YCIIEBAeMOCTH CTyAeHTOB. IIpuem
3alIUTHl OTYETOB O JIA0OPAaTOPHBIX pPabOTaxX OCYMIECTBISECTCS MpENnoJaBaTeieM, BeIyIIUM
nabopatopHblii npakTukyM. [Iporeaypa npuema oT4eToB O JaOOPAaTOPHBIX pabOTax BKIIOYAET
TIPOBEPKH:

— COOTBETCTBHS O(POPMIICHHS MTPEIBSIBIIEMBIM TPEOOBAHUSM;

— 3HAHUU CTYJICHTOM OCHOBHBIX TIOHSITUM, OMNPEAEICHUA M TEOPETHUYECKUX IOJOKECHUH,
IPUMEHSEMBIX IIPU BBIITOJHEHUH JTa00PaTOPHBIX pabdoT;

— 3HAHWU CTYICHTOM METOJMKH BBIOJIHEHHS Ta00paTOpHOil paboTHI;

— YMEHH CTYACHTOM OOBSICHUTH TOJTYYEHHBIC PE3yJIbTaThI;

— CTENEHH CaMOCTOSATEIIEHOCTH BBIMTOJHEHHS J1a00PaTOPHOM pabOTHI.



[Tpuem 3amuTHl OTYETOB O JAOOPATOPHBIX pabOTax PEKOMEHIYETCsl OCYIIECTBIATH B
paMKax COOTBETCTBYIOIIEH J1a00paTOpHOIl pabOTHI.

3amuTta 7a00paTOpHBIX  paboOT  MpeArmonaracT MNPOBEACHHE  CAMOOICHKH U
BHYTPHUTPYIIIOBOH OIICHKH, KPUTHYECKOTO aHAIN3a MCIIOJIb3YEMBIX JUIS OIICHKH METOAOB. Takke
CTYACHTBHl OIICHHMBAIOT pa3pabOTaHHYIO MPOrpaMMy ITUCHUIUIMHBI U (HOPMUPYIOT CBOM
NIPEIO’KEHUIO 110 €€ COBEPIIICHCTBOBAHUIO.

TpeboBanus kK 0hOPMIIEHHIO OTYETA 0 J1a0OpaTOpHOI padore

[To xa)x10# BBIMOTHEHHOM paboTe CTYACHT OPOpMIIsSET OTUET HA CTAHAAPTHBIX JINCTAX
dopmara A4 c 06sa3aTenbHBIM IPUMEHEHHEM NIEPCOHATBHOT0 KoMIbloTepa. Coaepxanue oTyera
MIPUBEJICHO B KOHIIE KaXKI0M J1TaOOpaTOpHON PabOTHI.

TekcT HOKyMeHTa CleAyeT pacmnojiaratb ¢ OJHOM CTOPOHBI JHUCTAa. JIMCT cuMTaercs
3aIOJTHEHHBIM, €CJIM PaCIOJIOKCHHBIM Ha HEM TEKCT, PUCYHOK WJIM cXeMa 3aHuMaer 2/3
pabodero mois TOKyMeHTa. BlokeHUs B JOKYMEHT IMYCTHIX JUCTOB HE AomyckaeTcs. JIucTsl
rOTOBOM pabOTHl CHIMBAIOTCS 1O BCEH JUIMHE IO JIEBOMY Kpaw JOKyMeHTa. B ciydae
UCTIONIb30BAaHUSI B JOKYMEHTE JIMCTOB C albOOMHBIM pACIOJIOXKEHHUEM TEKCTa JIUCTBHI
MOJIINBAIOTCS B JOKYMEHT CTOPOHOM, C KOTOPOM pPacroyioKeH 3arojoBok. CKperuieHue
JOKYMEHTa C OJHOTO YTJIa KAHIIENSPCKOW CKPENKOW WM CKPENKOW CKOPOCIHIMBATENsI, a TaKKe
npeJcTaBieHue padoThl B BUE BIOXKEHHUS JHCTOB B MOJIMATUIICHOBBIN (Daiiia He JomycKaeTcsl.

Heo0OxomuMo moaYepKHyTh 3HAUMMOCTh JAHHOTO JTala, Tak Kak B OTYETE OTpakaeTcs
MOJIHOTA M KAa4yeCTBO NPOBEIACHHOIO MCCIENOBaHUSA, a TaKKe yMEHHE CTyJeHTa 0000ImaTh U
JIeJIaTh BBIBOJIBI, Y€TKO U TPaMOTHO OTYUTHIBATHCS O MPOJICIaHHOM padore. Bee mepeuncieHnbie
9JIEMEHTHI  oOecnednBalOT (GopMHUpOBaHWE y OyAymero CrHenMHalucTa HEOOXOIUMBIX
KOMIIETECHIIUH.

B mensx »SkoHOMHM y4eOHOrO BpEMEHHM OTYET PEKOMEHAYETCS  BBIMOJHATH
OJIHOBPEMEHHO C IIPOBEIEHNUEM UCCIIEOBAHNM.

OO06001IeHNs ¥ BBIBOABI 0 KaXKIOMY MYHKTY 3aJaHus (MporpaMMbl paboOThI) CIeAyeT
3aMMChIBaTh Cpasy ke MOCIe MOTyuYeHHOro rpaduka, XapaKTepUCTUKH, OCIUILIOTPAMMBI WITH
TaOJINLIBI.

[Tpu HanmucaHuU BBIBOJIOB CIEAYET BO3ICPKUBATHCS OT OOBSICHEHUM, HAOTIOAaeMbIX UITH
MPOUCXOAAIIMX TIporieccoB. B BwIBoje HeoOxomumo akieHtupoBaTh BHUMaHue TOJIBKO nHa
pe3yNbTaTe 3KCIePUMEHTAIBHOTO UCCIICIOBAHMS.

KonnektuBuble (OpuramHbpie) OTYETHl HE aomyckarorcs. Kaxapiii cryaeHT odopmiser
CBOM OTYET U OTYUTHIBACTCS 33 HETO MHAWBUIYyaTbHO.

3ammTa 1abopaTopHO PabOThl OpraHu3yeTcst B GopMe HHIAUBUAYATHHON Oecebl 1
COJICPKUT B cebe:

— mnpoBepky otuera Ha cootBeTcTBUE TpeboBanusim 'OCT u ECKJI;

— OTBETHI Ha BOMIPOCHI MO MOPSAIKY BBIOJIHEHUS J1a00paTOpHOM paboThI;

— OTBETHI Ha BOMPOCHI M0 MPUHILIUITY PAOOTHI ANEKTPUUECKUX MPUHIIUIHATBHBIX CXEM,
MPEIUIOKEHHBIX CTYICHTY ISl UCCIICIOBAHUS;

— OTBEThl Ha KOHTPOJIbHBIE BOIPOCHI, NMPUBEACHHBIE B KOHIE KaxJ0H J1abopaTOpHOI

paboTHI.

[Tepeuens BOMpPOCOB, MpeaIaraeMbIX JJIsi OTBETA CTYICHTY, OPEACIIAeTCS HHANBUIYAILHO U
3aBHCUT OT YCIIEBAEMOCTH CTYACHTA B paMKaX M3y4aeMOM TeMBbI.

B ciydae ecnu B mporiecce MHAMBUAYaIbHON Oecebl CTyIeHTOM OyneT
MPOJEMOHCTPUPOBAHO MOJTHOE HEMTOHUMAHUE 1eJIel, METOJUK U CYTH HCCIE0BAaHUS EMY MOXKET
OBITH MPEIOKEHO MPOBEACHUE SKCIIEPUMEHTA 10 TeMe JabopaTopHOil paboThl, HO C APYTHUMHU
HAYaJIbHBIMU YCIOBUSIMHU.

[Tocne 3anuThl 1a00paTOPHOM pabOTHI OTYET Y CTyIEHTa 3a0UpaeTCs, ¥ XPAaHUTHCS Ha
Kadenpe 10 MpoBeIeHUs IK3aMEHa.



3ananus v TpeOOBAHHSA K NPOBEIEHUIO JaA00PATOPHBIX PadoT

[621.375.4] TpaH3ucTopHBIE YCHIWUTEIN MEPEMEHHOro Toka: 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/ob1l main.shtml).

TpebdoBanus kK 0)OpMIIEHHIO 0TYETA 0 JIA0OPATOPHOI padoTe

W3znoxens! Ha caiite I'YAII (http://guap.ru/guap/standart/ob1 main.shtml).

12.4. Meronuueckue yKa3aHus A 0OYYarOUIMXCS M0 MPOXOKACHUIO CaMOCTOSTEILHOM
paboTsl

B Xoze BBIMOJHEHUS CaMOCTOSTENbHON paboThl, 00yJalOUIHIicS BBIOTHAET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpErojaaBaressi, HO 0e3 ero HemnocpeaCcTBEHHOTO
Y4YaCTHA.

st oOydvaroruxcsi 1Mo 3a04HOM ¢dopme oOydeHHs, CaMOCTOSTENbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mporecce BBITIOJIHEHHS CaMOCTOSTENBHOM paboThl, y obOywaromerocs (GopMupyercs
nesnecooOpasHoe MiIaHupoBaHUE pabouero BpEMEeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHUHM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HaHHM, oOecrieunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TNepuOJ OOydYeHHs, IOMOTaeT TIOJIYYUTh HABBIKM IOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepHallaMH,  HANpaBJSIOIMIMMU  CAMOCTOSITENIbHYIO — paboTty
00yJaroNUX CSASBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHal 1o JUCIHILINHE;

— METOJIUYECKHE YKa3aHUS MO BBIMOJIHEHHIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
1o 3a049HOU (popme oOydeHHs).

12.5. Meronuueckne yKa3zaHWs I OOYYalOmUXCS 10 TPOXOXKIECHUIO TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTHU MPEIyCMAaTPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IENbI0 OICHUBAHUS XOJla OCBOCHHS
JTUCIUIIAHBI.

Texkymuil KOHTPOJIb OCYILIECTBIIACTCS IIyT€M MMCBMEHHOI'O OIIpOca CTYACHTOB IIOCIIE
OKOHYAHUSI M3JIOKEHMSI OUEPEHOTO paszfesia JAUCHUUIUIMHBL Pe3yiabTaThl TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH YYHUTBIBAIOTCS HA IIPOMEKYTOUYHOM aTTECTAlMU KAaK JOIOJHUTENIbHBIA KPUTEpUN
(GhopMHpPOBaHMSI HTOTOBOM aTTECTAIIMOHHOM OIICHKH.

12.6. MeTonuueckne yka3aHUs I 00YYarOIIUXCS TI0 MPOXOKIACHUIO MTPOMEKYTOUHOM
aTTeCTallUu.

[Ipomexyrounass  arrectanus  OOydYalOIIUXCs — MPEAyCMaTpUBAaeT  OIICHHBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHHs MO nuciuruiiHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOYyYaloIIMMCS B IpOLECcCe
W3YYCHUS BCEW MUCIUILIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSTEIHHONU pabOThl, CHOCOOHOCTH
OPUMEHATh UX Ul pElICHUs MPAKTUYeCKUX 3aJay. ODK3aMeH, Kak IMpaBuio, MPOBOAMUTCSA B
NepUoJ HSK3aMEHALIMOHHOW CECCHMM M 3aBEPIUAETCSl ATTECTAllMOHHOM OLIEHKOM «OTJIMYHOY,
«XOpOILIOY», «YAOBIECTBOPUTEIBHO», «HEYAOBICTBOPUTEILHO.

Cucrema OLIEHOK IIPU NMPOBEAECHUU ITPOMEXYTOUHON aTTECTAllMU OCYILECTBISETCS B
COOTBeTCTBUU ¢ TpeboBanmsmu [lomoxkennit «O TekymeM KOHTPOJIE YCIIEBAEMOCTH U
OPOMEXyTOuHOU arrectauuu cTyaeHToB ['YAII, oOydarommxcs MO MporpaMmam BBICIIETO
obpazoBarus» U «O MOAYTLHO-PEUTHHTOBON CHCTEME OIICHKHM KadecTBa Y4eOHOW paboThI
crynentoB B 'Y AIDy.



Jluct BHeceHUs: M3MEHEHUH B pabouyto MporpamMmy JUCIHUILTAHBI
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