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b1.0.42 Teopusi IMHEHHBIX YIEKTPUYECKHUX IeNel
pabodas mporpamMMa JUCIUILINHBI

CrnennanbHocThb — 23.05.05 CucreMbl o0ecnieueHust ABIKEHHS OE310B
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OO1m1ast TPyI0EMKOCTh B 3.€. — 3 @DopMBbI _IPOMEIKYTOUHOM _ aTTECTAllMU B CEMECTpax,
Yacor no yueoHomy many (YII) — 108  kypcax

ouHast popMa 00y4eHHUs:IK3aMeH4 CEMECTp

3a04Has popma 00ydeHHsI: IK3aMeH3 Kypc

Ounas ¢popma 00yueHusn Pacnpenesienne 4acoB JUCHMILIMHBI 10 CEMeECTPaM
Cemectp 4
Hroro
Uucno Heaelb B ceMecTpe 17

Bun zanarui Yacos no YII Yacos no YII
Ay):[l/lTOPHaﬂ KOHTaKTHasi padoTano BUAaM y4eOHbIX 51 51
3aHATHI
— JICKIIUN 17 17
— IPaKTHYCCKUE 17 17
— 1abopaTopHbBIe 17 17
CamocTosiTeTpbHasi padoTa 21 21
IK3aMeH 36 36

Hroro 108 108
3aounas popma o0yueHust PacnpeneieHue 4acoB JMCUMILIHHBI 110 KypcaM
Kypc 3 Hroro

Bun 3anarui Yacos no YII Yacos no YII
AyauTopHasi KOHTAKTHas padoTa o BHIAM y4eOHbIX 12 12
3aHATHI
— JIEKIUHA 4 4
— IPaKTHUYECKUE 4 4
— tabopartopHble 4 4
CamocrosiTe1bHasi padora 78 78
OKk3aMeH 18 18
3auer

Hroro 108 108
UUTA
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PabGouass mporpamma JIHUCHMIUIMHBI pa3padOoTaHa B COOTBETCTBUHM C (enepatbHbIM
rOCYy/IapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICIIETO OOpa30BaHUS — CICHHAIUTET TIO
crenanbHOCTH 23.05.05 Cuctembl oOecTieueHHs IBMKCHHS TI0€37I0B, YTBEPKAEHHBIM MPUKA30M
MunucrepcrBa oopazoBanus 1 Hayku Poccuiickoit @enepanun ot 27.03.2018 Ne 217.

IIporpammy cocraBuiI:

K.T.H., JOIICHT A.I'_ EMenbsiHOB

Pabouas mnmporpaMmma  AUCHUIINIMHBI PpacCMOTpPEHA U ono6peHa 11 UCIIOJB30BAHHA B

yu4eOHOM TIpoliecce Ha 3aceqaHuu Kadeapbl «IJIEKTPOCHAOKEHUE», MPOTOKONI OT «27» ampens
2024 r. Ne 32

3aB. kadenpoii, K.T.H., JOLIEHT C.A. Oununmos



1 HEJIA U 3AJAYM JUCHOUTLIMHBI

1.1 lleaunpenogaBaHus JUCHUILINHBI

(dbopMHUpOBaHUE 3HAHWIA O MOHATHIX W MCETOAAX TCOPHUU JIMHCHHBIX SJICKTPHUUCCKUX IEHCH MPHU aHaIu3e W
1 CHHTE3€ PSIKUMOB PabOTHI U MPOCKTHPOBAHUU JIICKTPOTEXHHUYCCKUX YCTPONCTB, UCMOJIB3YEMBIX B CHCTEMaX
obecIieueHyst JBIKEHHS TT0€3/[0B
2 (dbopmupoBanue 6a30BO# MOJrOTOBKH JIJIsl YCIEIIHOTO U3YYCHHUS CHCIUATBHBIX TUCIUILIHH
1.2 3agaun AMCHHIIIHHEI
1 M3yYCHUE MPUHIUTIOB MIOCTPOCHUSI JIMHEHHBIX JICKTPHUECKHX LETEH U MX XapaKTEPUCTHK
) OCBOCHHE METO/I0B MOATOTOBKU M MPOBEICHUS SKCIIEPUMEHTAIIBHBIX HCCIIETOBAHUI JINHEWHBIX DEKTPHUCCKUX
Henei ¥ peKUMOB UX PabOTHI

1.3 e BocUTAHNUSA M 3224 BOCIUTATEIbHOH Pa0oThl B pAMKaX THCHHMILIHHBI

ITpodeccnoHaIbHO-TPYIOBOE BOCIIUTAHHE 00YHIAIOIINXCS

Henp npodeccrnoHambHO-TPYI0BOTO BOCIUTAHUSA — (POpMUpOBaHHE y 0OYJAOUIIXCS OCO3HAHHOW MPO(ECCHOHATBHOM
OpHCHTALH, IIOHUMAaHHS OOLIECTBEHHOTO CMBICIA TPyJa M 3HAYMMOCTH €ro mIs ceds JIMYHO, OTBETCTBEHHOIO,
CO3HATEIBHOTO M TBOPYECKOI'O OTHOLIGHHWs K Oymymiell AesATeNbHOCTH, NPO(ECCHOHAIBHOW ITHKH, CHOCOOHOCTH
NpeIBUICTh W3MEHEHHUs, KOTOPbIE MOTYT BO3HHUKHYTH B NPO(ECCHOHANBHOH NesTeNbHOCTH, U YMEHHIO paboTaTh B
M3MCEHEHHBIX, BHOBb CO3JaHHBIX YCIOBUAX TPYy.a.

Llens gocTUraeTcs Mo Mepe peleHus B €AMHCTBE CIEAYIOIUX 3a1au:

— (popMUpOBaHKE CO3HATENLHOI'O OTHOLIEHHS K BHIOPaHHOH Tpodeccui;

— BOCIIUTAHME YECTH, TOPAOCTH, JIOOBU K HPoecCHu, CO3HATENHLHOTO OTHOLIEHHS K NPO(eCcCHOHATBHOMY AOMrY,
MOHMMAEeMOMY KaK JINYHAsi OTBETCTBEHHOCTh U 00SI3aHHOCTb;

— (opMHUpOBaHHE TICUXOJIOTUH MTPO(ECCHOHAA,;

— (GopMupoBaHUe MPOPECCHOHATBHON KYIbTYPBI, STHKH MPO(ECCHOHAIBLHOTO OOIICHHUS;

— (hopmupoBaHnE COIMATbHON KOMIIETCHTHOCTH U IPYyTHe 3aJadl, CBA3aHHbIC C MMUIKEM NMPOGECCHH B aBTOPUTETOM
TPaHCIIOPTHON OTpaciu

DKOJIOTHICCKOE BOCIIUTAHUE 06yqa}0m1/1xc;{

Ienp 3KOJNIOrMYECKOTO BOCIHUTAHHUSA — (DOPMHUPOBAHME OTBETCTBEHHOTO OTHOIICHHSA K OKpYXaIOIIEH cpene, KOTopoe
CTpouTcsl Ha 6a3e HKOJIOTHYECKOT0 CO3HAHMS, YTO MPEIoaracT coOMoeHue HPAaBCTBEHHBIX W IPABOBBIX NTPHUHIIUIIOB
HNPUPOAONOIb30BaHUSA U MPOMAaraHfy HAECH €ro ONTUMH3ALMH, aKTUBHYIO NEATENBHOCTh MO HM3YyYEHHIO M OXpaHe
IIPUPOJBIL.

Lenp mocTuraeTcst Mo Mepe peueHus B €IMHCTBE CIEAYIONINX 3a/1ay:

— pa3BUTHE YKOJOTUIECKOTO CO3HAHUS M YCTOWIMBOTO SKOJIOTHUECKOTO TIOBEICHUS;

— (opMupoBaHHEe YMEHHI U HABBIKOB Pa3syMHOTO MPHUPOJOINOJB30BAHUS, HETEPIUMOTO OTHOIIEHUS K JCHCTBHSIM,
MIPUHOCSIIIAM BpeEJ] SKOJIOTHH;

— IPUOOPETEHNE OIBITa SKOJIOTO-HATIPABICHHON AEATEIIEHOCTH;

— CTaHOBJICHHE M Pa3BHTHE Y OOYYAIOMIMXCS 3KOJOTHYECKOH KYIBTYPHI, OCPE)KHOTO OTHOUICHHS K POIHOHM 3eMIle,
NPUPOAHEIM OorarcTBaM Poccum m Mupa, MOHMMaHWE BIFSIHHS COMUAIBEHO-YKOHOMHYECKUX MPOIIECCOB HA COCTOSHUE
MIPUPOIHOMN U COLIMATILHOM cpeabl;

— (hopMupoBaHHEe y 00YJaIOUIMXCS IKOJIOTHISCKON KapTHHBI MUpa, Pa3BUTHE Yy HUX CTPEMJICHHS Oepedb W OXPaHATh
HIpUPOY;

— pa3BUTHE YKOJOTUIECKOTO CO3HAHMS, MUPOBO33PEHUS U YCTOMYMBOTO YKOJIOTUYECKOTO TTOBEJCHHS

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

Biox/gacte OITOTT | Biok 1.Jucummummasr (Moxynn) / O0s3aTeTbHAs 9acTh

2.1 TpeOoBaHus K NpeABaAPUTEJIbHON NOATOTOBKE 00y4al0LIerocs

b1.0.07MaremaTnka

D | —

b1.0.11®Pwu3uka

3 b1.0.12Xumus

2.2 JIncuMnJMHbI M NPAKTHKH, AJI51 KOTOPbIX U3yYeHUe JAHHOM IMCUHIJIMHbI
He00X0IMMO KaK MpeAllecTByIOLIee

b1.0.13Maremarndeckoe MOACITUPOBAHUE CHCTEM U TPOIIECCOB

Bb1.0.14UmxeHepHast 5KOJIOTHS

Bb1.0.41Teopus aBTOMaTHIECKOTO YIPABICHUS

B1.0.47Peneiinas 3ammra

Bb1.0.50ABTOMaTH3a1MS CHCTEM 3JIEKTPOCHAOKEHNUS

AN | W=

B3.01(1)BrimonHeHne BRITYCKHON KBAMH(UKAIMOHHON paboTHI




3 IIVTAHUPYEMBIE PE3YJIBTATBI OBYUYEHUA 11O JUCHUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJBbTATAM
OCBOEHHSAOBPA30BATEJBHOM ITPOT'PAMMBI

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIH

KOZ[ 1 HAMMCHOBAHUC
HHAUWKaTOopa
JOCTHKCHUS KOMIICTCHIINH

[Inanupyemsble pe3yabTaThl 00ydeHUs

OIIK-1. Cocoben
pelIaTh HHXCHEPHBIC
3a7a4u B
npodeccnOHaNBHOMI
JeATEeIBHOCTH C
UCIIONB30BAaHHEM
METOJIOB €CTECTBEHHBIX
HayK, MaTeMaTHIeCKOTr0
aHaIM3a U

OIIK-1.6. Ucmoms3yet
METO/Ibl MATEMAaTHIECKOTO
aHaIM3a ¥ MOJEIMPOBAHHS
JUIs1 000CHOBAHMS PUHATHS
pelieHuii B
npodecCHOHANTBHOM
JIeSITeIIbHOCTH

3HaTh: OCHOBHBIC 3aKOHBI M METOJBI pacdera JTHHEHHBIX
3NEKTPUYECKUX LENEHN TOCTOSHHOIO U IEPEMEHHOr0 TOKa,
3HATh OCHOBHBIE NIPUEMBl aHAJIM3a U CHHTE3a JIMHEHHBIX
JNEKTPUYECKUX LENed, 3HaTb METOJUKU IPOBEINECHUS
3KCIIEPUMEHTAIbHBIX HCCIICTOBAaHUN JIMHEHHBIX
9NEKTPUYECKUX LIETIEH, 3HaTh COBPEMEHHOE IIPOIPaMMHOE
oOecrieueHHs Ui pacyera JIMHCHHBIX JJICKTPHYCCKHIX
neneun

MOJCJIMPOBAaHUA

YMeTh: BBINOIHATH pacdyeTol U ONpEeACIATh HapaMETpPbl

JIMHEMHBIX QJICKTPHUUICCKUX nemneu IIOCTOSAHHOI'O u
NEPEMCHHOTO TOKa, MPUMCHICMBIX B pa3IMYHBbIX
9JICMCHTaXx n YCTpoﬁCTBaX CHCTEM obecneueHUs

JABMKCHUS TOE310B; MPOU3BOJUTH U3MEPCHUS OCHOBHBIX
QJICKTPUYCCKUX  BCJIHNYUH, O6pa6aTBIBaTL PE3YIbTAThI
HSMCPGHHﬁ, NPpUMCEHATH COOTBCTCTBYIOIICC MPUKIATHOC
nporpaMMHOC 06GCHG‘I€HI/IG, H€O6XOZ[I/IMOC U1 pacdeTa U
CXCMHOTI'0 IMOCTPOCHUA DIIEMCHTOB H YCTpOﬁCTB CHUCTEM
obecneueHus JBHO)KCHUA ITOC310B

Baagers: HaBbIKaMU NPAKTUYECKOrO  HMCHOJIb30BaHUS
OCHOBHBIX 3HaHMH B 00JIaCTH TEOPHHM JIMHEHHBIX
3JIEKTPUYECKUX LIeTel, BJIaJeTh OCHOBHBIMU METOJAMU
pacuera JMHEHHBIX 3JEKTPUYECKUX LENel MOCTOSSHHOTO U
[IEPEMEHHOIO0  TOKa, MPUMEHSIEMBbIX B  Pa3JIUYHBIX
JJIeMEHTaX M  YCTPOHMCTBAaX CHCTEM  OOecreyeHHs
JIBIOKCHUS TIO€37I0B, BJIAJCTh HABBIKAMH pPabOTHl B
COBPEMECHHOM IIPUKIATHOM IPOTPaMMHOM OOECTICICHUHT
JUIsl pacuyera M MPOECKTHPOBAHMS IJNEKTPUUYECKUX Lienen
AIIEMEHTOB M YCTPOHCTB CHUCTEM OOECIICUeHUS NBIKCHUS
M0€3/0B

4 CTPYKTYPA U COAEPXAHHUE JUCHUIIJIMHBI

Kon

Hanmenosanue paszieJios,
TeM
U BHJIOB PaboThI

Ounas dopma

3aounas gpopma

Cemectp

Yacel

Yacel Kon

Jlek

IIp | JIab

HHIMKaTOpa
JAOCTHKCHUSA
KOMIICTCHIIUHA

Kype/

CP ceccHst Jlek | IIp | Jlao | CP

1.0

Pa3nen 1 JIuneiinas
3JIeKTPHYECKasl IeNb —
MO/IeIb PeaibHOI Lenu

3/

3UMHSSA

OIIK-1.6

OO1ye MoHATHS U Onpe-
nenenust. Knaccuduka-ims
JIMHEWHBIX 3JICKTPU-IECKHX
reneii. 3akonsl Kupxroda

3/
3UMHSS

OIIK-1.6

JlaGopaTopnas pabora Ne 1.
«[IpuMeHeHNe MPUHIHIA
HaJIO)KEHHMs (TIPUHIIUIIA
CYNEpIo3u-11H) s
OIIpeIeIIeHUs] PeaKin
JIMHEHHOH 1Ienn Ha
MIPOU3BOIILHOE
NIEPUOINYECKOE BO3/IEH-
CTBHE»

3/
3UMHSAS

OIIK-1.6

IpakTrueckas pabora No 1.
«OrmpenieneHne YacTOTHBIX
XapaKTepUC-THK
2JIEKTPUYECKUX IieTeit
NIEPBOTO MOPSII-Kay

3/
3UMHSST

OIIK-1.6

JlabopaTopnas padora Ne 2
«HccrnenoBanue A -
I1apaMeTpOB YEThIPEX-
MOJIFOCHHKA

3/
JIETHSAS

OIIK-1.6




IIpakTrueckas pabora No 2.

«OrnpeneneHne 4acTOTHBIX 3/
15 Pl 2 OIIK-1.6
XapaKTEePUC-TUK aKTUBHBIX JICTHSISt
RC neneii»
Paznen 2 Teopus 3/
2.0 MACCHMBHBIX 10 OIIK-1.6
. JIeTHSISI
JABYXIOJIIOCHBIX IIenei
CaoiictBa (GyHKIH#T BXO-
21 JIHBIX CONPOTUBIICHUI 3/ 4
. (mpoBogUMOCTEl) ITac- JIETHSS OIIK-1.6
CHBHBIX/IBYXIIOJIOCHU-KOB
JlabopaTtopHas padora Ne 3
«OrmpenencHue
nepeaaToyHbIX QyHKIMN 3/
22 pex bymr 2 OIIK-1.6
Harpy)KeHHBIX YETBIPEX- JICTHSISt
MOJIFOCHHUKOB, X HOP-
MHPOBaHHE»
IpakTuyeckas pabora Ne 3
«OrmpenencHue
KOMILJIEKCHBIX Tepea- 3
23 TOYHBIX (QYHKIUH 1 Jac- 4 OIIK-1.6
TIETHSS
TOTHBIX XapPaKTEPUCTHK
KoJie0aTeNIbHbIX KOHTY-POB
B PEKUME PE30HAH-Ca»
Pa3znen 3 Teopus 3/
3.0 e © - eop y 10 OIIK-1.6
YeThIPEXNOJIIOCHBIX Heneii JIeTHSS
YpaBHeHUsI, TapaMeTpsl 1
CXEMBI 3aMeIICHHS by
3.1 3JIEKTPUYECKOH e 2 OIIK-1.6
JICTHSISt
YEeTHIPEXIONOCHUKA B Z, Y,
H, F, A, B - popmax
JlaGopaTopHas pabora Ne 4.
«OrnpeneneHne BpeMEHHbBIX
XapaKTEePUC-TUK JTUHEHHBIX
3JIEKT-PUYECKHX LIeTIeH U 3/
32 p H 2 OIIK-1.6
UX TIPUMEHEHHE JUIS OTpe- TIETHSS
[IeJICHUS] PEaKLiK LeTH Ha
[POU3BOJILHOE BHEII-HEEe
BO3ICHCTBUE»
IpaxTrueckas padora Ne 4.
«Omnpenenenue 3
33 cobcTBeHHBIX A 1 H 2 OIIK-1.6
JIETHSS
apaMeTpoOB YETHIPEXIIO-
JIFOCHUKOBY
JlabopaTtopHast padora Ne 5.
«Pacuér u usmepe-Hue 3/
3.4 | pabouero ocnabie- 2 OIIK-1.6
JICTHSISI
HuAnonyssenses GHY
TUna «k» 1 «m»»
Ipaktryeckas pabora Ne
5. «Onpenenenue 3/
3.5 XapaKTEPUCTUUECKUX 2 OIIK-1.6
JICTHSIS
T1apaMeTpoOB YeThIpex-
TIOJIFOCHUKOBY
Paznen 4 Teopus neneii 3
4.0 ¢ pacnpee-JéHHbIMH 6 OIIK-1.6
JIeTHAS
napaMeTpamMu
OO01Ke MoHATHS U
omnpenenenus. [Tapa- 3
4.1 METpBI, CXeMa 3aMe-1IeHUs 2 OIIK-1.6
. JICTHSIS
1 ypaBHEHHS OTHOPOTHON
JNEKT-PUYECKOMN JIMHUHU.
JlaGopaTopHas pabora No
6. «MccnenoBanme 3/
42 | 2= A 2 OIIK-1.6
¢uapTpoB YebbinieBa u JIETHSS
BbarrepBopray
Ipakrryeckas pabora Ne 6. 3/
43 «PacyeTnonmHO-MHaIbHBIX 2 OIIK-1.6
JIETHSIS
LC —uib-TpoB»
Pazpnen S. Teopus 3/
5.0 JIEKTPHYECKHX 42 OIIK-1.6
JICTHSISI
¢uasTpos
DekTpudecKue Gpuib-Tpbl
1 X KJacccU(UKa-Ius.
CXxeMbl POCTEH-IITHX 3/
5.1 P 4 OIK-1.6
MACCUBHBIX (HHITb- JICTHSIS

TPYIOIMX U KOPPEKTU--
pyIolux Iemnei.




AxtuBHbIle RC-QUIBT-pEL,
CIOCOOBI UX IOCT-POCHHUSL.
CuHTe3 (UIIbT-pOB MO
3alaHHBIM pabo-4nuM
XapaKTepUCTHKaM

44

JlabopaTtopHast padora Ne 7.
«MccrnenoBanme ak THBHBIX
(HIETPOBY

3/
JIETHSS

OIIK-1.6

52

IpaxTrueckas pabora Ne 7.
«Pacuér aktuBHBIX LC-
(HIETPOBY

3/

JICTHSA

OIIK-1.6

53

JlabopaTtopHast padora Ne 8.
«ABTOMATH3UPO-BaHHOE
MPOEKTUPOBAHKE

1 (POBBIX PUIBTPOBY

OIIK-1.6

5.4

IpakTuyeckas pabora Ne 8.
«AHAaJIH3 TAPMOHH-YECKUX
KoJie0aHUH B JUTMHHON
JIMHUH 0€3 OTeph)»

3/

JICTHSA

OIIK-1.6

Kownrposbnas pabora Ne 1
«Omnpenenenue
[IEPBUYHBIXITAPAMET-POB U
YaCTOTHBIX Xa-PaKTEPHCTUK
VISl Hea-BTOHOMHBIX
POXOI-
HBIXUCTBIPEXIOTIOC-HUKOB)

3/
JIeTHSIs

30

OIIK-1.6

PI'P Ne 1 «Ompenenenue
MIEPBUYHBIX [TAPAMETPOB U
YaCTOTHBIX XapaKTe-PHCTUK

OIIK-1.6

JJ1s1 HCABTOHOM-HBIX
TMIPOXOAHBIX Y€THI-
PEXIIOIOCHUKOBY

®Dopma MpoMeKyTOYHOIH 4 36 3/ 18 OTIK-L6
aTTeCTALMH - 9K3aMeH JIeTHAS i

* KOI[ HHAWKATOpa JOCTHIKCHUA KOMIICTCHIUH ITPOCTABJIACTCA WJIM AJIA BCCI'O pa3jiciia, Uik AJIA
KaXxa0i TCMBI, UJIW OJI KaXXKA0I'0 BuJa paGOTLI.

5. ®OHJ] OUEHOYHBIX CPEJACTB JIJ1s1 TPOBEIEHUS .
TEKYIIEIO KOHTPO.ISI YCIIEBAEMOCTH U MPOMEKYTOYHOM
ATTECTALIMM OBYYAIOIUXCS MO JUCUUIIIUHE

@DoH] OIIEHOYHBIX CPEACTB VIS POBEICHHS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IPOMEXKYTOUHOH aTTecTalun
IO IMCUUILTHHE 0(OpMIIeH B Bujie npuioxeHus Ne 1 x pabodelt mporpaMme JUCHUIUIMHBI M Pa3MEIeH B 3JIEKTPOHHOMN
nH(popManmoHHO-00pa3oBaTesbHOM cpene MHCTHTYTa, JOCTYITHOM 00yyaroneMycs 9epe3 ero JINYHbIN KaOHHeT

6 YYEBHO-METONYECKOE 1 THOOPMALIMOHHOE OBECIIEYEHUE
JACHUILTAHBI

6.1 YueOHas JuTeparypa

6.1.1 OcHoBHas JINTEpaTypa

Koin-Bo k3.
Bubmmorpadudeckoe onrcaHue B Oubnmoreke/
OHJIANH
Beneuxwii, A. ®. Teopust THHEHHBIX IEKTPUICCKHX Hemei : yueOHuk / A. @. benenkuii.
— 3-e m3x., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 544 c¢. — ISBN 978-5-8114-
0905-1. — Texker : aneKTpoHHBIH // JIaHb : 3JIeKTPOHHO-OMOIMOTeYHas cCTEMa. — .
6.1.1.1 OHJIAHH
URL: Pexxum noctyna:
https://e.Janbook.com/book/209825
(mara obpamenus: 23.04.2024)
Bonkos, E.A. Teopust THHEHHBIX SIEKTPUIECKUX LIETIEH )KEIEe3HO0POKHON aBTOMATHKH,
TeleMeXaHUKH U cBsi3M : yaeOHuk / E. A. Bonkos, 3. U. Cankosckuii, /. FO. Cugoposuu.
6112 | — Mocksa : UzgatensctBo "Mapupyt", 2005. — 509 ¢. — 5-89035-311-X. — Tekcer : orUaiiH
T anexTpoHHbIH // YMII KT : anextponnas 6ubmmorexa. — URL:
https://umczdt.ru/books/1201/225896/
(mara obpamenus: 23.04.2024)



https://e.lanbook.com/book/209825
https://umczdt.ru/books/1201/225896/

KpusopotoBa, B. B. Dnekrpudeckne TUHAH ¢ paclpeaeIeHHbIMU TapaMeTpaMHy B
YCTaHOBHMBIIEMCS peKMMe paboThl : yueOHO-MeToqundeckoe nocobue / B. B.
Kpusoporosa, M. 3. Ky3nenosa. — Upxkytck :UpI' YIIC, 2019. — 68 c. — Tekcr :

6.1.1.3 9JIEKTPOHHBIH // JIaHb : anexkTpoHHO-OnbIMoTeuHast cucrema. — URL: OTTAHH
https://e.lanbook.com/book/157975
(nara obpamenus: 23.04.2024)
6.1.2 JlonoJHuTEeNbHAS TUTEpAaTypa
Kon-Bo 3k3.
Bubnuorpaduueckoe onucanue B Oubmnoreke/
OHJIAWH
KoncrantiHOB, A. M. DIIeMEHTH U YCTPOMCTBA SJCKTPOHUKH CHCTEM
aneKkTpocHabxeHus : yaeoHoe mocodue / A. M. KorcrantuaoB. — XabapoBcek :
JABI'VIIC, 2021. — 95 ¢. — Texkcr : 3neKTpoHHBIH // JIaHb : 351eKTpOHHO-ONOIHOTeUHAS .
6.1.2.1 OHIIalH
cucrema. — URL:
https://e.lanbook.com/book/25942 1 ?category=938
(mata obpamenns: 23.04.2024)
CoxomnoB, M. M. OCHOBHI keJIe3HOIOPOKHO aBTOMAaTHKH U TeJIEMEXaHHUKH : ydeOHOe
nocobue / M. M. Cokonos. — Owmck :OMI'VIIC, 2020 — Yacts 1 — 2020. — 78 ¢. —
ISBN 978-5-949-41258-9. — Texkcr : aneKTpoHHEI# // JIaHb : anekTpoHHO-OMOIMOTeUHAs .
6.1.2.2 OHJIalH
cucrema. — URL:
https://e.lanbook.com/book/165701
(nata obpamenus: 23.04.2024)
Uepesos, I'. A. PacueT 21eMEHTOB CHCTEM aBTOMATHKH U TeJIEMEXaHUKU: IPAKTUKYM !
yaebHoe mocodue / I'. A. Uepesos. — ExarepunOypr : , 2020. — 40 c. — TekcT :
6.1.2.3 ANEeKTPOHHEIH // JIaHb : 3NeKTpoHHO-0NOIHoTeuHas cucrema. — URL: OHJIAWH

https://e.Janbook.com/book/170392
(mata obpamenus: 23.04.2024)

6.1.3 YueOHO-MeTOANYeCKH e Pa3padoTKH (B T. Y. AJIfl CAMOCTOSITeIbHON padoThl 00y4alOIIUXCH)

Bubmmorpadudeckoe onrcaHue

Koi-Bo 3k3.
B OuOmoTexe/
omnaiitn/OMOC

6.1.3.1

A.I'. EmenbsinoB, K.B. Menakep. Teopust TMHEHHBIX 3JIEKTPUYECKUX
uerneil. MeToueckrne yka3aHus 110 BBIMOTHEHHIO J1a00paTopHbIX padot Nel-2 mst
CTYJICHTOB OYHOM U 3a049HO# popm o0ydeHus creruanbHocTd 23.05.05 «Cuctemsl

obecrieyeHust JBIKEHUS MOE310B» Beex crienuanu3aiuii / A.I'. Emenbsnos, K. B.
Menaxkep — Uura: 3a6M1KT, 2021. — 35 c.
[DnexkTponHsIii pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book id=28543.pdf
(mara obpamenus: 23.04.2024)

onmaitg/ DUOC

6.1.3.2

A.T'. EmenbsiaoB, K.B. Menakep. Teopus THHEHHBIX 3NIEKTPUIECKHX [IeNei. YueOHo-
METOJIMYECKOE MOCOOHE 110 BHIMOIHEHHIO J1a00paTOpHBIX paboT Ne3-6 1uist cTyJeHTOB
OYHOM ¥ 3209HOM (hopM 00yueHus crerpanbHocTh 23.05.05 «CructeMsl obecnieueHust
JBIDKEHUS 1TOe3/10B» Beex cnenuanuzamnuii / A.I'. EmenssHoB, K. B. Menakep — Yura:

3a0MKT, 2021. - 54 ¢

[DnexkTponHsIii pecypc]:

http://zabizht.ru/cgi-bin/viewer.pl?book id=28542.pdf
(mara obpamenus: 23.04.2024)

onnaiin/ DUOC

6.1.3.3

A.T'. EmenssanoB, Menakep K.B. Teopust TMHEHHBIX 2JIEKTPUYECKHUX IIETICH.
Meroauyeckre yKa3aHus 10 BHIITOJHEHHIO J1a00PaTOPHBIX paboT AJIsl CTYACHTOB OUHOM U
3a04yHO (hopm 00ydeHus cneruanbHocTH 23.05.05 «Cuctemsl oOecnieueHrs IBUKESHUS
moe3a0By» Bcex cneruanusanuii / A.I'. Emenssinos, K. B. Menakep — Uwnra: 3a611KT,
2021.-25c.

[OnexTponHsIii pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book id=28541.pdf
(nata obpamenus: 23.04.2024)

onnaiin/ SUOC



https://e.lanbook.com/book/157975
https://e.lanbook.com/book/259421?category=938
https://e.lanbook.com/book/165701
https://e.lanbook.com/book/170392
http://zabizht.ru/cgi-bin/viewer.pl?book_id=28543.pdf
http://zabizht.ru/cgi-bin/viewer.pl?book_id=28542.pdf
http://zabizht.ru/cgi-bin/viewer.pl?book_id=28541.pdf

6.1.3.4

A.I'. EmenbsaoB, Menakep K.B. Teopust THHEHHBIX DIEKTPHIECKUX IICTIEH.
MeToandeckre yKa3aHus M0 BHIOJHCHUIO KOHTPOJIBHOM pabOTHI I CTYICHTOB
3209HOU (hopMBbI 00yUeHus crieruanbHOCTH 23.05.05 «CucteMbl 00eCIeYeHUS IBHKCHUS
moe3noBy» Beex crenuanusanmii/ A.I'. Emenssanos, K. B. Menakep — Yuta: 3a01KT,
2021.-30c.

[DnexTpoHHBIH pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book id=28544.pdf
(mata obpamenns: 23.04.2024)

ounaiin/ DUOC

6.1.3.5

A.T'. EmenpsaoB, Menakep, K.B. Teopust mHHEHHBIX 3MEKTPHICCKHUX MEMEH.
Mertoauueckre yKa3aHNs K BBIMOJHEHHUIO IPAKTHUECKUX U CAMOCTOSTENBHBIX paboT 1iIs
CTYACHTOB 2 Kypca o4HOH 1 3 Kypca 3a0uHoi popm oOyuerns cnennanbHoct 23.05.05

«CucreMbl o0ecIieueHHs IBHKCHUS 1T0e310B», crienuanu3aiuii COJ[1
«DnekTpocHabkeHne xKene3Hsx qopory, COJ2 «ABTomMaTnka U TeneMexaHuKa Ha
KenezHoopoxkHoM tparcmopte»/ A.I'. Emenssaros, K. B. Menakep — Uura: 3a0/KT,
2021.—-42c.

[DnexTpoHHBI pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book id=28540.pdf
(mara obpamenus: 23.04.2024)

onnaiin/ DUOC

6.1.3.6

A.T. Emenssanos, Menakep, K.B. Teopus THHEHHBIX 3JEKTPUUECKUX LETICH.
MeTtoan4ecKkue yKa3aHus 10 BBITOJHCHHUIO PACYCTHO- IpapuueCKor paboThI s
CTYJICHTOB O4HOM (hopMbl 00yueHuUs crienuanbHocTd 23.05.05 «Cucremsl obeciedeHuUs
IBIDKEHUS 1Oe3/10B» Beex cnenuanuzanuii / A.I'. EmenssHoB, K. B. Menakep — Yura:
3a0lXKT, 2021. — 30 c.

[QnexkTponHsIii pecypc]:
http://zabizht.ru/cgi-bin/viewer.pl?book_i1d=28545.pdf
(mata obpamenus: 23.04.2024)

onnaiin/ DUOC

6.2 Pecypchbl HH(pOpMAIIHOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu «AHTEpHET)

6.2.1

ACY bubmmoreka 3a6MKThttp://zabizht.ru

6.2.2

OBC "UsnarensctBo "Jlane" https://e.lanbook.com/

6.2.3

OnexTpoHHas OHOMMOTEKa Y4eOHO-METONMYECKOro IIEHTpa MO OOpa3sOBaHUIO HAa JKENE3HOJOPOIKHOM
TpaHcnoprehttps://umczdt.ru/books/

6.3 IIporpamMHoe obecrieyeHne H HHPOPMANIOHHbIE CIPABOYHbIE CHCTEMbI

6.3.1 bazoBoe nporpamMmHoe o0ecrieyeHmne

6.3.1.1

MicrosoftWindows 7 Professional, mutiensus Ne 49156201, rocynapcrBennsiii kouTpakT oT 03.10.2011 r. Ne
139/53-0AD-11

6.3.1.2

MicrosoftOffice 2007 Standard, munensus Ne 45777622, rocymapctBeHHbI# koHTpakT ot 10.08.2009 r.
Ne64/17-OA-09; MicrosoftOffice 2007 Standard, nuuensuss Ne 44718393, rocynapcTBEeHHBIH KOHTPAaKT OT
18.10.2008 r. Ne 92/32A-08

6.3.1.3

Sunexc. bpaysep. IlpuknagHoe mporpamMmmHoe obecrieueHue oOrnero HasnadeHus, O(QUCHBIC MPUIOKCHHUS,
JIMIIEH3Us. — CBOOOIHO PacIpOCTpaHsIeMoe IporpaMMHoe obecreuenue mo aunen3ud BSD License

6.3.14

ACY «bubnmoTtekay, CBUAETEIBCTBO O TOCYJAapCTBEHHON peTUCTpaluy nporpaMmsl i O9BM
Ne 2009611107, 3apeructpupoBato B Peectpe nporpamm anst 9BM 19.02.2009

6.3.1.5

BJ] ACY «bubamoTeka, CBHICTENBCTBO O TOCYIAPCTBEHHOH PETUCTpaIiH POrpaMMEl st DBM
Ne 2009620102, 3apeructpupoBatno B Peectpe nporpamm 1yt 9BM 27.02.2009

6.3.2 Cnennuaiu3upoBaHHOE NPOrPaMMHOe ofecreyeHue

6.3.2.1

MathworksMathLabR2011b, mumensus Ne 30721537, rocymapctBenHBIA KOHTpakT 139/53-OAD-11 ot
03.10.2011 r.

6.3.2.2

MathworksSimulink, smnensus Ne 30609473

6.3.2.3

NIMultiSim 10.1, munersus Ne M73X46947, rocynapctBeHHBIH KOHTpAKT 65/17-0OA-09 ot 10.08.2009 r.

6.3.2.4

Mathcad14-15 Axanemnueckas StudentEdition 25 users, nunensus Ne 427604, KOHTpaKT roCyAapCTBEHHBIN
koHTpakT 139/53-OA3-11 ot 03.10.2011 1.

6.3.3 UndopmanuonHbie cipaBoOYHbIe CHCTEMbI

6.3.3.1 | WudopmanmonHo-cripaBoyHas cucrema «I apanT»

6.4I1paBoBbIe H HOPMATHBHBIE JOKYMEHTBI

6.4.1 | He npenycmotpeno

7 OMUCAHUE MATEPUAJTBHO-TEXHUYECKOU BA3HI,

HEOBXOJINMOM JIJISI OCYIIECTBJEHHUS OBPA3OBATEJIBHOI'O ITPOIIECCA

1O JMCIUIIJIMHE

YueOnsiii 1 naboparopusiii kopryca 3a0MKT HWpI'YIIC naxomsarcst mo aapecy: 672040 3abaiikanbckuit
Kpaii, ropox Yura, yauna Marucrpanbhas, aom 11



http://zabizht.ru/cgi-bin/viewer.pl?book_id=28544.pdf
http://zabizht.ru/cgi-bin/viewer.pl?book_id=28540.pdf
http://zabizht.ru/cgi-bin/viewer.pl?book_id=28545.pdf
http://zabizht.ru/
https://e.lanbook.com/
https://umczdt.ru/books/

Vuebnas aymutopus 2.1 IS TPOBEACHHS MPAKTHUESCKUX 3aHATHH, Ja0OpPaTOpHBIX paboT, KypcoBOTO
MPOCKTHPOBAHUS (BBIIOJHCHUS KYPCOBBIX palOT), TEKYMIEro KOHTPOIS U MPOMEKYTOYHOW AaTTCCTAIUH,
YKOMITJICKTOBaHHAS CIICIIHATH3UPOBAHHON MEOCThIO M TEXHHYCCKUMU CPEACTBAMU 00yUeHUs (KOMIBIOTEPHI C
MOJKJIFOUCHHEM K ceTd HHTepHeT, o0eclednBarone JAOCTYH B 3JICKTPOHHYK HH(POPMAIMOHHO-
oOpazoBatenpHyl0  cpeny 3a0MKT  UpI'VIIC, TenmeBu3op) ClyXKalluM{A JJIs  [PEICTABICHHS
CHCIHATM3UPOBAHHON MH(DOPMAITK OOIBIION ayIUTOPUU

YuebHas ayauropus 3.7 sl MPOBECHUS JICKIIMOHHBIX W MIPAKTUYCCKUAX 3aHATHUI, TPYIIIOBBIX U
WHIUBUAYAIBHBIX KOHCYJIBTAIUI, KYPCOBOTO MPOCKTUPOBAHHUS (BBIOIHEHUS KYPCOBBIX pa0OT), TEKYILETO
KOHTPOJISI ¥ IPOMEKYTOUHOM arrectanni. OCHOBHOE 000pYAOBaHHUE: CHEUATM3UPOBAHHAS MeOeTIb,
MYJIBTHMEAUATIPOCKTOP, YKPaH, HOYTOYK (TIepeHOCHOM), J{71s MpoBeeHns 3aHIATHI HMEIOTCS yIeOHO-
HaTJBIIHBIE TIOCOOMS (TIpe3eHTaNNH, IIaKaThl), 00eCIIeYNBAIOIINE TEMAaTHUECKUE HILTIOCTPAIIH CONCPKAHUS
JACLAILIAHBI

YuebHast aymuropus 4.21 mias mpoBeneHHsI NMPAKTHUECKUX 3aHATHHA, JaOOpaTOpHBIX padoT, TPYHIIOBBIX U
WHIMBUIYaIbHBIX KOHCYJIBTAlMi, TEKYIIero KOHTPOJS M NPOMEXKYTOYHOH aTTeCTAllMd, YKOMIUICKTOBAHHAS
CIICIIMATTM3UPOBAaHHON MeOebI0 U TEXHHYECKHUMH CpelcTBaMy 00y4deHus (JlabopaTopHas ycTaHOBKa «Teopus
JIMHEHHBIX AJEKTPUYECKHX Lenei» - 3 wT., ocruiuiorpad — 3 IT.), CIyKaIUMHK AJIs TPECTaBICHNs Y4eOHOH
ndopmanun Oonbinol ayauropud. s NpoBeEHUS 3aHATHH MMEIOTCS Y4eOHO-HArJIsAHBIE IOCOOHS
(mpe3eHTanuHy, IJIaKaThl), 00eCeYNBAIONINE TEMATHUECKHE HILUTIOCTPALIUY COJICPIKaHHs IUCIUILIUHEL

YuebHas ayautopus 2.12 nansd TOpoBeAEHUS JIEKIMOHHBIX M MPAKTUYECKUX 3aHATHH, KypCOBOTO
MPOEKTUPOBAHMS (BBIIOJIHEHHSI KYPCOBBIX padoT), TPYNIOBBIX ¥ MHAMBUAYAJIbHBIX KOHCYJIbTALNH, TEKYLIEro
KOHTPOJISI M TPOMEXYTOYHOH arrectaimu. OCHOBHOE O00OpYJOBaHME: CIHENUMAIU3UPOBaHHAS MeOeb,
MYJIBTHMEANANIPOCKTOP (TIEPEHOCHOH), AKpaH (NIEpEeHOCHOM), HOYTOYK (IIEPEHOCHOI), y4eOHO-HAaTIIAIHEIC
nocoOus (Mpe3eHTaIH, TUIAKATHI).

Yuebnast ayzutopus 2.3 1 NPOBEACHHS JCKIMOHHBIX W MPAKTHIECKUX 3aHATHH, 1ab0OpaToOpHBIX padoT,
KypCOBOTO IIPOEKTHPOBAHHMS (BBIIOIHCHUS KyPCOBBIX padOT), TPYNIIOBBIX U MHIUBHIYAJIbHBIX KOHCYIbTAIINN
TEKYIIEro KOHTPOJSI M NMPOMEXYTOUYHON aTTeCTalli, YKOMIUIEKTOBAHHAS CIICIUATM3HPOBAaHHOW MeOelbio 1
TEXHHYECKUMH CpeACTBaMH 00ydeHUs (KOMIBIOTEPHI C MOAKIIOUeHNEM K ceTi MHTpeHeT, obecrieunBaroniye
JOCTYII B 3JEKTPOHHYIO WH(pOpMannoHHO-oOpa3oBarensHyo cpeny 3a0llDKTUpI' YIIC), cmyxammmu s
npesacTaBiIeHus y4eOHoil nHdopManuu Oonbmoi ayauropun. s NpoBeAeHHs 3aHATHH MUMEIOTCS Y4eOHO-
HarJIsAHbIE TIOCOOMS! (TUTIaKaThl, NPE3eHTAlNH), 00ECIIeYNBaIOIINe TEMAaTHYECKUE HILTIOCTPALMH COJIePIKaHHs
JUCHUIUINHBI

YuebHas aymuropus 1.25 amd NpoBeACHUS JCKIHMOHHBIX M MPAKTUYECKUX 3aHATHH, TPYNIOBBIX H
WHIUBUAYAIBHBIX KOHCYJIBTAllMM, KYpCOBOTO NPOEKTHUPOBAHUS (BBIMOJHEHUS KYpCOBBIX paloT), TEKYyILEro
KOHTPOJISI M TPOMEXYTOYHOH arrectaru. OCHOBHOE O00OpyZOBaHME: CIENMAIU3UPOBaHHAs MeOelb,
MYJBTUMEANANIPOCKTOP, B3KpaH (TEPEeHOCHOH), HOYTOYK (TMEepeHOCHOH), y4eOHO-HATrMSAHBIE ITOCOOUS
(TIpe3eHTaNy, TUTAKATHI).

[Tomemennst Ui caMOCTOSITENIEHON PabOThl 00YYAIOMIMXCsl OCHAIICHBI CHENNATU3MPOBAHHOW MeOenbio 1
KOMITBIOTEPHOH TE€XHHKOH, IMOIKITIOYEHHOH K MH(POPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTn «MHTepHeT» ¢
BBIXOJIOM B JICKTPOHHYIO HH(OPMAIIMOHHO-00pa3oBaTenbHyo cpeny 3a0IKTUpI 'YIIC.

[Tomermenns U1t caMOCTOSATEBHON pabOThl 00YJaIOIIMXCS:

- YUTaJIBHBIN 3aIT;

-2.11,2.17

IMomemienne 3.25 nanast XpaHeHHS © OPOPHIAKTHYSCKOTrO OOCITY)KUBaHHS y4eOHOrO OO0OPYHOBAHHS.
OCHAIIICHHOCTh: KOMIIBIOTEPBI, PYYHOH CJIECAPHBIA HHCTPYMEHT, O3JICKTPOTCXHHYCCKHA HHCTPYMEHT,
MPUHAJICKHOCTH VIS AWK, MeOesb, y4eOHO-HATIISIHBIC TOCOOUS

8§ METOANMYECKHUE YKA3AHUA JISA OBYYAIOIIUXCA
1O OCBOEHUIO M CIINIIJIMHBI

Bun yue6HO#M
JeSITeTbHOCTH

Opranuzanus yaeOHON AesITeNbHOCTH 00yUJatomerocs

Jlexmms (oT maTHHCKOTO «lection» — YTeHne) — BU ayJUTOPHBIX YISOHBIX 3aHATHIH.
Jlexmms:  3aKIaAbIBA€T  OCHOBBI Hay4HBIX 3HAaHMH B CHCTEMaTH3MPOBAHHOW,
MOCTIeIOBATENbHOM, 0000mEeHHON (opMme; pacKpBIBa€T COCTOSIHHE W TIEPCIIEKTHUBHI
pasBUTHSl COOTBETCTBYIOIIEH OOJACTH HAyKHM M TEXHUKH, KOHLEHTPUPYET BHHUMaHHE
oOyJaromuxcsi Ha  Haubomee  CIIOKHBIX, y3JIOBBIX  BOIIPOCAX;  CTUMYJIUPYET
Jlexuns TI03HABATEJbHYIO aKTUBHOCTH 00YYaIOIINXCSI.

Bo Bpemst JIEKIIMOHHBIX 3aHATHH 00ydJalOIUiics JOIDKEH yMETh CKOHLIEHTPUPOBATh
BHUMaHHE Ha M3yYaeMbIX IpoOjeMax M BKIIOYHTH B pPabOTy BCE BHABI IaMSTH:
CJIOBECHYI0, 00pa3HyI0 M1 MOTOPHO-/IBUTaTeIbHYIO0. [ 3TOT0 Bech MaTepHal, u3jaracMbli
npernojasaTeieM, oOydaromeMycs HEOOXOAMMO  KOHCIEKTHpOBaTh. B KOHCHEKT
pEeKOMEHAyeTCs BBINMCBHIBATh OMpeEIeNeHNs, (POPMYIHPOBKH M JIOKAa3aTeIbCTBA TEOPEM,




¢dopmynsl u T.. Ha momsiX KOHCIIEKTa CJIEAYEeT IIOMEYaTh BOINPOCHI, BBIICICHHBIE
oOydJaromumMces Uil KOHCYNbTallMM C MperojaBaTeneM. BBIBOAbBI, MONyYCHHBIE B BUAE
(dopMyn, pexkoMeHIyeTcs B KOHCIIEKTE MOJYepKUBATh MM OOBOJWTH PaMKOM, YTOOBI
Jgy4mie 3anoMuHanuch. [lojle3HO COCTaBUTH KpaTKUM CIPaBOYHMK, COJEp Kaluil
OIIpeeIeHNs BaKHEWIIMX TOHATHH M Hauboyiee 4YacTo ymnoTpeOiyisieMble (OPMYJIbI
qucnuruinHel. K kaknol nexnuu ciegyeT pazoOpaTbe Marepuan Npeablaylied JIeKLUu.
Wzyyas matepuan mo Y4eOHHMKY WIM KOHCHEKTY JICKIHMH, CIIeIyeT NepeXOAuTh K
CJIEIyIOIIEMY BOIIPOCY TOJBKO B TOM CIIydae, KOTja XOpOIIO YCBOCH MPEABI YN BOIPOC.
ITpn 3TOM HEOOXOIMMO BOCHPOHU3BOIUTE HA OyMare Bce pacCyXICHUS, KaK UMCIOILIHECS B
y4eOHHKE WIM KOHCIIEKTE, TaK M MPOMYIIEHHbIE B CHIY HMX IPOCTOTHL. Psin Bompocos
JVUCIUIUIMHBL MOJKET OBITh BBIHECEH Ha CAMOCTOATENbHOEC H3ydeHHe. Takoe 3amaHue
TpeOyeT OnepaTHBHOTO BBIIOJHEHUS. B KOHCHEKTe JeKIuii He00X0IUMO OCTaBUTH MECTO
JUISL OCBEIICHHS YMOMSHYTHIX BOHpPOcoB. OO0O3HAYMTH BOMPOCHI, TEPMHUHBI, MaTEpHal,
KOTOPBIN BBI3BIBACT TPYAHOCTH, IIOMETUTD U IOIBITATHCSI HANTH OTBET B PEKOMEH1yeMOn
nrepatype. Eciu camocTosiTesIbHO He yaeTcst pa3o0parhbesi B MaTepHaie, TO He00X0auMo
copMyIMpOBaTh BOIIPOC W 33/1aTh MPENOAABATENI0 Ha KOHCYJIBTAIMHU, HA MPAKTUYECKOM
3aHSITHU

HpaKTquCKoe 3aHATUC

[MpakTryeckoe 3aHATHE — BUJ ayTUTOPHBIX YUEOHBIX 3aHATHH, IIeeHaNpaBIeHHAas
¢dbopma opraHuzaiMu y4eOHOro mpoliecca, MPU pealu3aluyd KOTOPOH oOydaroiiuecs: Mo
3aJaHUuI0 W TI0J] PYKOBOACTBOM IIpCHIOoAaBaTeCid BBIINOJHAKOT MNTPAKTUYCCKUC 3aJlaHusd.
INpakTHueckne 3aqaHus HAMpaBlICHBl Ha YIIIyOJICHHE HAYYHO-TEOPETHYECKUX 3HAHUM W
OBJIQJICHHE OTPEEIICHHBIMA METOJaMH paboTHI, B MpOIEcce KOTOPHIX BHIPAOATHIBAIOTCS
YMEHHS ¥ HaBBIKM BBITOJHEHHUS TEX MIIM MHBIX YIeOHBIX ICHCTBUH B JaHHOU chepe HayKH.
INpakTHYecKne 3aHATHA Pa3BUBAIOT HAYYHOE MBIIIICHUE W PEUb, MMO3BOJSIOT MPOBEPHUTH
3HAHUS OOYYAIOIMXCS, BBICTYMAIOT KaK CPEICTBAa ONEPATHBHOW OOpaTHOM CBA3M; IENb
MIPAKTUYECKUX 3aHATHH — YIIyONnaTh, pacUIMpsTh, JETATU3UPOBATh 3HAHMA, MOTyYCHHBIE
Ha JeKIuH, B 0000mICHHOH QopMe W  COmCHWCTBOBaTh BBIPAaOOTKE HABBIKOB
podeCcCHOHANBLHOMN eI TEIbHOCTH.

Ha mnpakTH4ecKux 3aHATHAX MOAPOOHO PacCMATPHBAIOTCS OCHOBHBIC BOIPOCHI
JUCHUIIINHBI, p336l/lpaIOTCﬂ OCHOBHBIC THIIBI 3aJ1a4. K KaXI0MYy NPAKTHUICCKOMY 3aHATHIO
CleyeT 3apaHee CaMOCTOSATENbHO BBIMOJHWTH JOMAIHEC 3aJlaHWe W  BBIYYHUTH
JIEKIIMOHHBIN MaTepual K ciemyroneil Teme. CHCTeMaTHIECKOE BBITIOJHEHHE IOMAIITHHUX
3a7aHuil 00SI3aTENBHO M SBISETCS BaXHBIM (DAKTOPOM, CIIOCOOCTBYIOIIMM YCIEITHOMY
YCBOEHHMIO TUCIUILTHHBL.

Ocoboe BHHMaHWE cieayeT oOpamaTh Ha OINpEAeICHHE OCHOBHBIX MOHSTHI
JUCIUTLTHHBL. OOyYaronuiics J0JDKeH MOAPOOHO pasbupaTh MPUMEPHI, KOTOPHIE TIOSICHSIOT
TTOHSTHS

JlaboparopHoe 3aHATHE

OCHOBHOW MEJBI0 JTA0OPATOPHBIX pPadOT SBIACTCA TeopeTHIeckoe OOOCHOBAHME,
HarjsiAHOC I/I/I/IJ'II/I OKCIICPUMEHTAJIBHOC MOATBEPKIACHUC I/I/I/IJ'II/I MpOBEPKa CYHICCTBCHHBIX
TEOPETUYECKUX TMOJOXKEHUH (3aKOHOB, 3aKOHOMEPHOCTEH) aHaJdM3 CYLIECTBYIOIINX
METOAUK U METOJOB UX p€an3aliun U T.1. OHu 3aHUMAIOT IPEUMYHICCTBEHHOC MECTO IIPpH
U3y4YeHUHM JUCLUUIUIMH 00s3aTeJbHOM YacTH M 4acTd, (OpPMHUPYEeMOW ydacTHHKAMHU
o0Opa3oBaTenbHBIX OTHOIIEHNH bioka 1.

[To xapakTepy BBIOTHAEMBIX JTA0OPATOPHBIX PadOT BO3MOXKHEI:

-03HAaKOMHTENbHBIE  pabOTHI, WCIONB3yeMbIe JUIA  3aKPEIUICHUS  W3YyYCHHOTO
TEOPETUIECKOTO MaTePUAIIBI,

- aQHATUTHYECKHE PabOTHI, MCIONB3YeMble U TONyYeHHUS HOBOM MHpOpMamuu Ha
OCHOBE (hOpMATM30BAHHBIX METOJIOB;

-TBOpUYECKHE pPabOTHI, OPHUCHTUPOBAHHBIE HA CAMOCTOSTEIBHBI BEIOOP IOIXOIOB
peleHus 3aaau.

[Ipexne, 4eM NPUCTYNHTH K JTaOOPATOPHBIM 3aHATHIM, 00yYaroIIMCcsS HE0OX0AUMO
TOBTOPUTH TEOPETUUYECKUU MaTepuan mo Teme pabotel. Kaxmas maboparopHas pabota
OCHalIeHa METOJUYCCKUMHU YKAa3saHUAMH, pa3pa6OTaHHI)IMI/I npenogaBaTeiiMi, BEAYITUMHA
JACHUILINHY.

IIpakTdeckas MOArOTOBKA, BKIOYaeMas B JIabOpaTopHBIE Pa0OTHI, IPEAIIoJiaraeT
BBINOJIHEHHE O0YyYalolMMCsT OTJIENBHBIX 3JIEMEHTOB paboT, CBS3aHHBIX C Oynymel
NIpoQeCCHOHANBLHON JAEATEIBHOCTRIO M HANpaBICHHBIX Ha (OPMHUpPOBAaHHE YMEHHH W
MIPAaKTHYECKUX HABBIKOB

CamocTosgTeabpHas
pabora

OOyyeHne 1Mo MUCLMILIMHE MPEIYCMaTPUBAET AKTUBHYIO CaMOCTOSITENBHYIO paboTy
oOyuatomerocs. B paznene 4 paboueil nmporpaMmsl, KOTOpBIH HasbiBaeTcst «CTPyKTypa U
CoZIep’KaHuE JUCHUIIIMHB), BCE Yachl CAMOCTOSTENBEHON pabOThl paclycaHbl IO TeMaM U
BorpocaM. OOydaromuiicss u3ydaer y4eOHbIH MaTepuan U eci, HECMOTPSI Ha M3yYeHHBIH
MaTepHall, 3aJaHNs BBHIIONHUTh HE YHAETCS, TO B 00s3aTEIHHOM HOPSIKE HEOOXOAMMO




IIOCETHTh KOHCYJBTAIMIO IIPEIoJaBaTeNs, BeXyIIero INPAKTHYCCKHE 3aHATHS W/HIN
KOHCYJIBTAIIHIO JICKTOPA.

CamocrostensHas padoTa 00yJaromerocs sIBIsETCs] OCHOBHBIM CPEICTBOM OBJIAJICHUS
y4eOHBIM MaTepualioM BO BpeMs, CBOOOJHOE OT 00s3aTeNbHBIX YYEOHBIX 3aHSITHIL.
CamocTosTenbHas paboTa oOyuarolerocs Haj yCBOGHHEM Y4eOHOrO MaTepuala MOXKET
BBINOJIHATECSL B OMOJMOTEKE, ayAWTOPUSX U CaMOCTOATENILHOM paboThl, a Takxke B
JOMAlIHUX YCJIOBHUAX. YueOHBIH MaTepuaa JUCHUILIMHBI, NPEIYCMOTPEHHBIH Y4eOHBIM
IUIAHOM, I YCBOGHHS 00YYaIOIMMCS B IIPOLIECCE CAMOCTOSTENBHON PabOThI, BHIHOCUTCS
Ha TPOMEXKYTOYHYIO aTTECTAlMI0O HapsAgy C y4eOHBIM MarepHaioM, KOTODBIA
pa3pabaTbIBaJICs TIPH MTPOBEACHNH YICOHBIX 3aHATHH.

CopepxaHre CaMOCTOSTEIbHON pabOTH 0O0ydaromerocs ompeaessieTcss ydeOHOH
IpOrpaMMOil TUCIMIUIMHBI, METOAMYECKUMH MaTepHallaMH, 3aJaHHAMH W yKa3aHUSIMHU
IperogaBaTes.

CamocrosiTennpHasgs paboTa OO0ydYaroIIUXCsl OCYLIECTBIISICTCS B ayJUTOPHOH U
BHEayJIMTOpHOH (opmax.

Kommieke yueOHO-METOANYECKUX MaTepUalioB IO BCEM BHUJAM Y4EOHOW JesTeNbHOCTH, NMPEIyCMOTPEHHBIM pabouei
MPOrpaMMOM TUCLUIUIMHBI, Pa3MeIleH B AJIEKTPOHHOH HH(popMaroHHo-o0paszoBarenbHoit cpene 3a0lIXKTUpI VIIC,
JIOCTYITHOW 00y4aroleMycs 4epe3 ero JUYHbINH KaOMHET.




IIpuio:xkenne Ne 1 k padoueid nporpamme

®OHJ OLIEHOYHBIX CPEJICTB

JJI51 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl yCIeBAeMOCTH
U NIPOMEKYTOYHOM aTTecTalun



1 O01mue moJIoKeHus

@OoH/1 OLIEHOYHBIX CPEACTB SBISICTCS COCTAaBHOW YacThl0 HOPMATHBHO-METOINYECKOTO
o0ecrevYeHns CUCTEMBI OIICHKU Ka4eCTBAa OCBOCHUS 00YJaIOIUMUCS 00pa30BaTeIbHOM MPOTPAMMEL.

@OHIBI OIICHOYHBIX CPEACTB MPEIHA3HAYCHBI JIISI HWCIOJIB30BaHUS OOyUYarOIIUMUCH,
mpernojaBaTeNsaiMu, aaMUHUCTpanueid MHcTHTyTa, a Takke CTOPOHHMMH OOpa30BaTEIbHBIMH
OpraHu3alUsIMK JUIsS OLICHUBAHHs KayecTBa OCBOCHHs 0Opa30BATENBHON IMPOrpaMMBlI M YPOBHSI
c(OpPMHPOBAHHOCTH KOMITETCHIIUN Y 00yJarOIUXCS.

B cooTBeTcTBUU ¢ TpeOOBaHUSIMH JICHCTBYIOIIETO 3aKOHOIATENILCTBA B chepe 00pa3oBaHus,
OIICHOYHBIE CPENCTBA IpeacTaBisitoTcs B Bujie @OC i1 mpoBeeHUS POMEKYTOYHOM aTTeCTaI|H
oOyuaromuxcst o auciiuimHe. C yderom aeiictByromero B Muacturyre Ilonoxkenus o gopmax,
NEPUOANYHOCTH U TOPSJIKE TEKYIIEro KOHTPOJS YCIMEBAEMOCTH W IMPOMEKYTOYHON aTTeCTAIHH
obOyuaronuxcst (Bbiciiee oOpa3oBaHWe — OakajgaBpuaT, CIEIUATUTET, MarucTparypa), B COCTaB
®OC ans mpoBeJCHHS MPOMEKYTOYHON aTTECTAIllMU IO JUCIUIUIMHE BKIIOYAIOTCS OIEHOYHBIC
Cpe/CTBa JIJIsl POBECHHSI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH O0YUYAIOIIUXCSI.

3amauamu OOC SBISAIOTCS:

— OIIEHKA JIOCTHYKCHUH 00YYarOLIUXCs B MPOIECCE N3YUCHHS TUCIIUILIHHEI,

— ofecrieyeHHE  COOTBETCTBUSI ~ PE3Y/IbTaTOB  OOydeHHs  3agadam  Oyaymei
npoECCUOHATBLHON JESITEIPHOCTH YEpe3 COBEPIICHCTBOBAHHWE TPAJMIMOHHBIX W BHEIPCHUC
MHHOBAIIMOHHBIX METOJ0B 00yUeHHUs B 00pa30BaTEIbHBIN MPOIECC;

— CaMOIIO/ITOTOBKA M CAMOKOHTPOJIb O0YYAOIINXCs B IPOLIECCe 00yUSHHUS.

@DOHJT OIICHOYHBIX CPEIACTB C(HOPMHUPOBAH HA OCHOBE KIIFOUEBBIX MPHUHITUIIOB OICHUBAHUS:
BaJIMTHOCTh, HAJIGKHOCTh, 00BEKTHBHOCTD, 3P(PEKTUBHOCTD.

st onleHKH YpOBHsSI COPMHUPOBAHHOCTH KOMIICTCHIIMH HCIIOJIB3YETCS TPEXYpOBHEBAs
cucrema:

— MUHUMAJBHBIA YPOBEHb OCBOCHHS, OOS3aTeNBbHBIA JJIsi BCEX OOYYAMOIIUXCS IO
3apepriennto ocBoenust OIIOIL; maer oOmiee mpencTaBieHHE O BHUJE JEATEIHHOCTH, OCHOBHBIX
3aKOHOMEPHOCTSIX (YHKIIMOHUPOBAHUS OOBEKTOB MPO(EeCCHOHAIBLHON JeATeIbHOCTH, METOJOB H
QITOPUTMOB PEIICHUS MPAKTHUECKUX 3a]1ay;

— 0a30BBIi  YpOBEHb  OCBOCHHS, IPEBBINICHUE MHUHUMAIBHBIX  XapaKTEPUCTUK
c(OpPMUPOBAHHOCTH  KOMIIETEHIIMK; TMO3BOJISIET  peliaTh TUIOBBIE  3a/ladyd, MPUHUMAThH
po(ecCHOHANILHBIC W YIPABJICHYECKHWE PEHICHUS T0 W3BECTHBIM aJTOpPUTMaM, TpaBHIAM H
METOIUKAM;

— BBICOKHUU yYPOBEHH OCBOCHWS, MaKCHMAJILHO BO3MOXHAsSI BBIPAKEHHOCTH XapaKTEPUCTHK
KOMIIETEHIIHI; MpernoiaaraeT TOTOBHOCTh PeliaTh MPAKTHUECKHUE 3a/1a4H TOBBIIIEHHOHN CII0KHOCTH,
HETHUTIOBBIE 33J[a4d, MPUHUMATh MPOPECCHOHAIBHBIC W YIPABICHUYCCKHE PEIICHUS B YCIOBHUSIX
HEMOJHOW  OMpEeJEeNeHHOCTH, TpPU  HEJAOCTATOYHOM JIOKYMEHTATbHOM, HOPMAaTUBHOM H
METOUYECKOM 00€CTIEUEHHH.



2 IlepeyeHb KOMNETEHIIUI ¢ YKa3aHMeM 3TANOB UX ()OPMHUPOBAHUSL.
IToka3aTe/in OLleCHUBAHUSA KOMIIETCHIUI, KpUTEPHUH OLICHKHU

Jucuumnuna «Teopus JMHEHHBIX SJEKTPUUYECKUX IIEMei» ydacTByeT B (OpPMHUpPOBAHUU
KOMITETECHIINH:
OIIK-1.CriocobeH pemiaTh WHXEHEPHBIE 3a7adyd B TPO()ECCHOHATBLHON NEATETLHOCTH C
HCIIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX HayK, MAaTEMaTUYECKOI0 aHaIn3a U MOJICITUPOBAHHS.

HporpaMMa KOHTPOJBHO-0ICHOYHBIX MCPOHPI/IHTI/Iﬁ

oyHasi popma o0yueHust

HaumenoBanue Kon HaumenoBanue
OOBEKT KOHTPOJIS
KOHTPOJIbHO- HUHANKaTOpa OILIEHOYHOTO
Ne (monsiTHe/TemMa/pa3nen u T. 1.
OLIEHOYHOT'O JIOCTHKEHUS cpeacTaa
JUCITUTUTAHBI )
MEpPOTPHUSITHS KOMIETEHITNH (dopma mpoBeneHu)
CobecenoBanue (yCTHO),
1 Texymunii Paspen 1. JIunelinas snekrpudeckas OIK-1.6 TECTHPOBaHUE (KOMITBIOTEPHBIC
KOHTPOITb LIETIb — MOAENb PeanbHOH [enn ' TEXHOJIOTHH), 3aIINTa
nabopaTOpHOH pabOTHI(yCTHO)
CobecenoBanue (yCTHO),
> Texymumii Pasnen 2. Teopust maccuBHbIX OIK-1.6 TECTHPOBaHUE (KOMITBIOTECPHBIC
KOHTpPOJIb JIBYXTIONIOCHBIX Iiemeit ' TEXHOJIOTUH),3aIIUTa
J1a00paTOPHOH PaboThI(yCTHO)
CobecenoBanue (yCTHO),
3 Texywmuii Paznen 3. Teopust 4eTHIPEXTTONIOCHBIX OIIK-1.6 TECTUPOBaHHUE (KOMIIBIOTEPHBIE
KOHTPOJIb nenen ' TEXHOJIOTUH), 3aIlUTa
J1a00paTOPHOH PaboThI(yCTHO)
CobecenoBanue (yCTHO),
4 Texymuii Paznen 4. Teopus uerneii ¢ OIK-1.6 TECTUPOBaHHUE (KOMIIBIOTEPHBIE
KOHTPOITb pacIpenenéHHbIMU ITapaMeTpaMu ' TEXHOJIOTHH), 3aIINUTa
nabopaTopHO paboTHI (YCTHO)
Paspen 1 JIunelinas snekTpuyeckas Lenb
— MOJIeJIb peaIbHON IICTIH.
p N CobecenoBanue (yCTHO),
Pasnen 2 Teopust naccuBHBIX N
o 3aImuTa 1abopaTopHOi padoThI
JBYXIIOJIOCHBIX IETICH.
Texymmuit Pasznen 3 Teopus 4eTBIPEXITOIIOCHBIX (yeTHO), TecTHpOBaHNE
5 yi o P P OIIK-1.6 (KOMITBIOTEpHBIE TEXHOJIOTHH),
KOHTPOJIb LETIeH.
. pacdeTHo — rpaduyeckas
Paznen 4 Teopus nemneii ¢
N paboTa (MMCHEMEHHO)
pacnpenenéHHBIMU TapaMeTpaMu.
Pasnen 5 Teopus anexkTpuyeckux
GUIBTPOB
Paznen 1 JIuneiiHas anexTpudeckas 1eTb
— MOJIeJIb peaIbHOM 1IeTIH.
Pazpnen 2 Teopus naccuBHbIX
BYXIIOJIFOCHBIX LIETIEH.
ITpomexxyrounas gaZz[en 3 Teo nﬂuquLI EXIOJIOCHBIX Oxsamen (cobecenosanue),
6 p YT . P P OIIK-1.6 JK3aMEH — TECTUPOBAHUE
aTTecTalus nemnei.

Pasnen 4 Teopus neneit ¢
pacupeenéHHbIMY TapaMETPaMHU.
Pasnen 5 Teopus anexkTpuueckux

($MIBTPOB

(KOMITBIOTEpHBIC TEXHOJIOTHH)

*<DopMa MMPOBCACHUA KOHTPOJIBbHO-OLICHOYHOI'O MCPONIPUATHA: YCTHO, TIMCbMCHHO, KOMIIBFOTCPHLIC
TCXHOJIOTHH.




IIpor

aMMa KOHTPOJIbHO-0LIEHOYHBIX MeponpusTHii

3aouHasi gopma o0yueHust

Hanmenosanue
OOBEKT KOHTPOJIS Kon nnnukaropa Hanmenosanue
Ne KOHTPOJIbHO-
(TmoHsTHE/TEM/pa3e H T.J. IOCTIDKEHHUS OIIGHOYHOTO CpEe/ICTBA
ILII. OLIEHOYHOI'0 %
JTVICTIUTUTAHBI) KOMIETEHITIH (dpopma mpoBeseHU)
MEPOIPHUSITHS
Paspen 1 JIunelinas anekTpudeckas
LIeTb — MOJEJb PeabHOM LEeIH.
Paznen 2 Teopus maccCUBHBIX
A p o CobecenoBanne (yCTHO),
JIBYXTIOIOCHBIX IICTICH.
Texymmuit Pazpnen 3 Teopust 4eThIPEXTIONIOCHBIX KOHTpOIE:Ha4 pabora
1 Y o OIIK-1.6 (IUCBMEHHO),
KOHTPOJIb LEeIeH. Ny
N 3aIuTa J1abopaToOpHOI
Paznen 4 Teopus neneii ¢
N paboTsl (YCTHO)
pacnpenenéHHbBIMH TapaMeTpaMu.
Paspen 5 Teopus anexTpudecKux
¢$uIBTPOB
Paznen 1 JIuneiiHas anexTpudeckas
[IeTb — MOJEJb PeabHOM LEeITH.
Paznen 2 Teopus macCHBHBIX
JBYXIIOJFOCHBIX IIEITe JK3aMeH
ITpomexxyTounas PaZ;eJI 3 Teopus ‘IeTLI. EXIOJIFOCHBIX (cobecenosanne),
2 P YT . p P OIIK-1.6 9K3aMEH — TECTUPOBAHUE
arTecTalus LENEn.
. (KOMITBIOTEpHBIE
Paznen 4 Teopus nemneii ¢
TEXHOJIOTHH)

pacupenenéHHbIMU TapaMEeTPaMHU.
Paspen 5 Teopus anexkTpudecKux

(buIBTPOB

*d)opMa MMPOBEACHNA KOHTPOJBbHO-OLICHOYHOI'O MCPONIPUATHA: YCTHO, IMCbMCHHO, KOMIIBFOTCPHBIC
TCXHOJIOTHH.




2 OnucaHue nMokKa3aTeJieil U KpUTepHeB OLEHUBAHUSI KOMIIETeHIM A
HA Pa3s/JMYHbIX 3Tanax ux (popmuposanus. Onucanmue MKaJI OLeHUBAHUS

KonTponp kadecTBa OCBOEHHUS [AHUCLUUIUIMHBI BKJIOYaeT B ceOs TEKYIIMH KOHTPOJIb
YCIIEBAEMOCTH M INPOMEXKYTOYHYHO arrecTauuio. Texkylui KOHTPOJIb YCIEBAEMOCTH U
MPOMEXKYTOUHAsI aTTeCTalMsl OOy4YaloUIMXCsS MPOBOJSATCS B IENSAX YCTAHOBJICHUS COOTBETCTBUSA
JOCTIDKEHUH  OOydalomMXCsl IOATalHBIM — TpeOOBaHUSAM  00pa3oBaTENbHOM IMpOrpaMMbl K
pe3ynbraTam o0y4deHus 1 pOpMHUPOBAHUS KOMIIETCHLIUH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH — OCHOBHOW BHJI CHCTEMATUYECKOW MPOBEPKU 3HAHUM,
YMEHHM, HaBBIKOB OOy4arolmMxcs. 3afada TEKYIIero KOHTPOJISI — OIEpaTHBHOE M DETYJspHOE
ylpaBieHue y4eOHOW JesATEeTbHOCThIO OOyYaloImuXcs Ha OCHOBE OOpaTHOM CBSI3U U
KOPPEKTUPOBKHU. Pe3ylbTaThl OLIEHNBAHUS YUUTHIBAKOTCS B BUJIE CPEIHEN OLEHKH IIPU MPOBEACHUU
IIPOMEKYTOYHOM aTTECTALUU.

JUis  oleHMBaHMS PpE3yJbTaTOB OOY4YEHHS HCIONB3YeTCS 4YeThpexOayuibHas —IIKaja:
COTIIMYHOY, «XOPOILIOY, KYAOBICTBOPUTEIBHOY, «HEYIOBICTBOPUTEIHHO» U JIByXOaJUIbHAS IIKaIA:
«3a4YTEHOY, «HE 3aUTCHO».

[lepeueHb OLEHOYHBIX CPEJICTB, HCIOJb3YEMbIX JUIsl OLICHMBAHMS KOMIETEHLMH Ha
pa3MuYHbIX dTanax ux (OPMUPOBAHMS, a TaK K€ KpaTKas XapaKTepUCTUKAa OSTUX CPEACTB

IIPUBEJICHBI B Ta0JIUIIE.

HaumenoBanue [IpencraBnenue
Ne OILIGHOYHOT'O Kpatkas xapakTepuCcTHKa OLIEHOYHOTO CpesICTBA OILIGHOYHOT' O
cpencTBa cpenctea B ©OC
CpenctBo sl HPOBEPKM YMEHHM NPUMEHSTh IOIy4eHHBIE
Pacuerno- 3HAHMs 10 3apaHee ONPENEICHHON METOAMKE Ul pelleHus 3anad | Tunosoe 3aganue s
1 | rpaduyeckas WK 331aHUH 110 pa3feny AUCLUIUIUHEL. BBINOJIHEHHS PACYETHO-
pabota (PT'P) MoskeT OBITh HCIOJB30BAaHO JJs OLIGHKW 3HAHWM, YMEHHH, | rpaduyeckoi paboThl
HaBbIKOB M (WJIH) OTBITA AESTEIbHOCTH 00YJAOINXCS
CpencTBo NpOBEpKHM yMEHHH MPUMEHSATH IIOJNyYCHHBIE 3HAHUS THIOBOE 3aaHHe U1
) KonrponsHas JUISL peIICHNS 3a1a4 OTPEICNICHHOTO THIIA TI0 TEME WIN pa3ziely. BBIIOHOHA
pabota (K) MoskeT OBITh HCIIOTB30BAHO IS OLICHKH 3HAHWUH U YMEHUH

o0yJaromuxcs

KOHTPOJILHOHM PabOThI

3 | CobecenoBanue

CpencTBo KOHTPOIIS HA MPAKTHIECKOM 3aHSATHH, OPTaHH30BaHHOE
Kak cIrieuanbHas Oecela IperoaaBaTeNss ¢ OOydJaromuMmcs Ha
TEMBI, CBSI3aHHBIC C M3y4acMO# MUCHUIUIMHOW, W PacCYHTaHHOE
HAa  BBUICHCHME  00ObeMa  3HaHHU  OOydYaroIerocss 1o
OTIpeNIelIEeHHOMY pa3jiely, TeMe, Ipobieme U T.I1.

MoskeT ObITh HCIOJb30BAHO IS OLICHKU 3HAHUH 00YJarOIIUXCs

Bonpocs! ans
cobecemoBaHus 110
TeMam/pasaesnam
JACLIMIUIMHEI

CucteMa  CTaHIApPTU3UPOBAHHBIX  3aJ]aHUM,  IMO3BOJIAIOIIAS
TectupoBanue aBTOMavTI/BHpOBaTL NpOLENYPY H3MEPEHHMS YPOBHS 3HAHUW U DOH TECTOBLIX
4 | (KOMIIBIOTEpHBIE YMEHHH 00ydJaromierocs. N
TEXHOJIOTHH) MoxeTr OBITh HCIOJIB30BAHO JUIA OIIEHKH 3HAHWH, YMEHHH, SanatmH
HaBBIKOB M (MJIM) OTBITA AESTEIbHOCTH 00YJaIOMINXCS
CpenctBo, IO3BOJISIONIEE OLEHHTh YMEHHE OOyJaromerocs
MICBMEHHO n3JIarath CyTh MIOCTaBJIEHHOM 3agaun, | OOpasen 3aaHus s
amura CaMOCTOATE/IBHO NPHMEHATH  CTAHJAPTHBIE METOJbl PEIICHHS | BBIMONHEHMA
5 | nabopatoproii MOCTABJICHHOH  3ajauél ¢  WMCHONL3OBAHWEM  MMEIOMEHCS J'Ia60paT0pHOE/I paboTsl
paboT! nmabopaTtopHOW  0a3pl, TPOBOMUTH  aHANM3  IOJYYCHHOTO | M NPUMEPHBIH

pe3ynbrarta paboThI.
MoskeT OBITh HCIIOJIb30BAHO MJIsi OICHKH YMEHWH, HABBIKOB M
(nn) OTbITa AESITENLHOCTH 00YJarOIINXCS

nepeueHb BOPOCOB
JUTS €€ 3aITUTHI

6 | Dx3ameH

CpencTBo, MO3BOJIAIONIEE OLEHUTH 3HAHUS, YMEHUS, HAaBBIKOB U
(mmi) oTIbITa AEATENFHOCTH 00YUAIOIMIEToCs 10 THUCITUITIINHE.
MoxeT OBITh NCII0JIB30BAHO JUIS OLICHKH 3HaHWH, yMEHHUH,

Ilepeuenn
TEOPETHUECCKUX
BOIIPOCOB ¥ THUTIOBOE
(pIe) IpaKTHYECKOE
(ue) 3aganue (1) K

HABBIKOB ¥ (MJIH) OIBITA AESTEILHOCTH 00YYAIOIIUXCS aK3aMeny(o0pasen
9K3aMEHAIMOHHOTO
Omera)
7 Tecr — Cucrema ABTOMATH3UPOBAHHOTO KOHTPOJIS ocBoenust | MOH/I TECTOBBIX
[IPOMEXYTOYHAsI KOMIIETEHIMHA  (YacTH  KOMIIETEHIMI) OO0ydYaromuMcs 10 | 3aJaHuid




aTTecTaIys B
(dbopme sK3aMeHa

JUCHHUILINHE C HCIIOJIb30BAHHUEM I/IH(bOpMaHI/IOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH.

MokeT OBITH HCIIOJIB30BAHO JJIA  OLCHKH 3HaHHﬁ, yMeHHﬁ,
HaBBbIKOB U (I/IJ'II/I) OIIbITa ACATCIBHOCTHU 06yqa101u1/1xc;1

Kputepun u mkajibl olleHUBAHUS KOMIIETEHIIUI B pe3yJibTaTe U3Yy4YeHUs TUCHUILINHBI
PH NPOBeAEHUM MPOMEKYTOYHOM aTTecTAIMUB (DOpMe IK3aMeHa.

IIIxaaa oueHUBAHUS YPOBHS OCBOCHUA KOMIIeTeHII M it

Yposenb
[kaJs! OLEEHUBAHUS Kpurepun otieHuBaHus OCBOCHHUS
KOMITETEHIUI
OOyyaromuiicsi MPaBUILHO OTBETHJ HAa TEOPETHYECKHE BOMPOCHL.
IMoka3zan oTiAMYHBIE 3HAHHS B paMKax y4eOHOro Mmarepuaa.
[IpaBubHO BBHITIONHII MpakTHYECKUe 3amaHusd. [loka3an oTInJYHEIe .
COTITUYHOY . Bricokuit
YMCHUS U BJIAJICHHUS HABBIKAMH ITPUMCHCHHUS MTOJyYCHHBIX 3HAHUHN U
YMEHUU TpH pEIICHWH 3ajad B pPaMKax yd4eOHOro MaTepuaa.
OTBETUII HA BCE JOMOJHUTEIBHBIC BOMPOCHI
OOyuaronuiicss ¢ HEOONBIIMMH HETOYHOCTSIMH OTBETHJI Ha
TEOpeTUYECKHE BOMPOCHL. [lokasan Xopoliue 3HAHUSA B paMKax
yuebHoro marepuana. C HEOONBIIMMH HETOYHOCTSIMHU BBIMOIHUII
«XOPOIIIOY npakThudeckue 3aaaHus. [lokaszan XOpollhue YMEHHUs W BIaJCHUS bazoBbrit

HaBbIKaMHW TIPUMCHCHUS MOJYUCHHBIX 3HAaHUH U yMCHI/Iﬁ pu
peuicHu 3aJla4d B paMKax y‘IC6HOFO MaTtepuaja. OTBetnn Ha
OOJILLINHCTBO JAONOJIHUTCIIbHBIX BOIPOCOB

«YZOBIIETBOPUTEIBHO»

OOyJarommiicst C CYIIECTBCHHBIMH HETOYHOCTSIMH OTBETHJI Ha
TeopeTHdecKnue Bonpockl. [lokasan ymoBIeTBOPUTEIbHBIC 3HAHUS B
paMkax ydeOHOro Marepuana. C CyIIECTBEHHBIMH HETOYHOCTSIMH
BBIMOJIHWI IpaKkTHdeckue 3anaHus. Ilokazan ynoBiIeTBOPUTEIbHbIE
YMEHUS U BJIaJeHHUA HaBBIKAMH IIPUMEHEHUS MTOJyYCHHBIX 3HAaHUH U
YMEHUH IpHU peIIeHUH 3ajjad B paMKax ydyeOHOro MaTepHaia.
JlomycTHsl MHOTO HETOYHOCTEH NpH OTBETE Ha JONOJHHUTEIbHBIC
BOIIPOCHI

MuHuManbHBIA

«HCYAOBJIECTBOPUTCIBHO»

OOyuarommiicss TpH OTBETE HA TEOPETHYECKHE BOMPOCH M MpHU
BBINIOJIHEHUH ~ NPAaKTHYECKMX  33JlaHui  MPOJAEMOHCTPHPOBAI
HEJJOCTAaTOYHBI YPOBEHb 3HAHMW M YMECHWH NPH PELICHUH 331ad B
paMkax y4eOHoro martepuana. [Ipu oTBeTax Ha IOMOJHUTEIBHBIC
BOIIPOCHI OBUIO JIOMYIICHO MHOYKECTBO HENIPABHIIbHBIX OTBETOB

Komnerenmnuu ne
c(OpMHUPOBAHEI

Tect — IIPOMCIKYTOYHAA aTTCCTAllUA B (I)OpMe OK3aMCHa.

IIIkana oneHUBaHUS

Kpurepun oniennBanus

«OTIUYHO»

OOyyvarommiicst BepHO oTBeTHa Ha 90 — 100 % TecTOBBIX 3amaHUi NPH NPOXOXKACHUN
TECTUPOBAHMS

«XOPOLIO»

OOyuarommiicst BepHo orBeTwa Ha 80 — 89 % TecTOBBIX 3aaHW NPH NPOXOKACHHH
TECTUPOBAHUS

«YAOBJICTBOPUTCIILHO»

OOyyvarommiicst BepHo orBeTHn Ha 70 — 79 % TecTOBBIX 3aaHW NPH NPOXOXKACHHH
TECTUPOBAHMS

«HCYAOBJICTBOPUTCIBHO»

OOyyarommiicst BepHO OTBETHI Ha 69 % M MeHee TECTOBBIX 3a/laHMH NPH MPOXOXKICHUN
TECTHPOBAHUS

Kpurepun u mkajbl OieHUBAHUS Pe3yabTATOB 00y4YeHUs NPH NPOBEACHUH

TEKYIIEro KOHTPOJIA YCIIEBACMOCTH

PacuetHo-rpaduueckas pabora (PI'P)

IIxana oneHUBaHUS

Kpurepuu onenuBanust

«OTIUYHO»

OOyyJarommiicss MOJHOCTHIO M TPaBWILHO BhIMOMHWI 3anaHue PI'P. ITokazanm oTimyHbIC
3HAHUS, YMEHUS W BIIAJICHUS HaBbIKAMU NPUMEHEHHsI MX IPU PELICHHMM 3a7ad B paMKax
ycBOeHHOTO ydeOHOoro marepuana. PI'P odopmiieHa akkypaTHO W B COOTBETCTBHUHU C
MIPEIbSBIIEMBIMU TPEOOBAHUSIMU

«XOPOLIO»

OOyuaronwmiics BeimoytHWI 3ananue PI'P ¢ Hebonpmmmu HeTogHOCTsMU. [lokaszan xopomrue




3HaHUS, YMEHUS M BIaJCHUS HaBBIKAMU NPUMEHEHUS WX MPH PEHICHWH 3a1ad B paMKax
YCBOGHHOTO y4ueOHoro marepuana. Ecte HegocTatku B oopmienuu PI'P

«YAOBJICTBOPUTCIILHO»

OOyuaronumiicss BeimoNHUI 3amanue PI'P ¢ cymecTBeHHBIMEH HeTOYHOCTAMU. [lokaszan
YAOBIETBOPUTENbHbIE 3HAHUSA, YMEHHUS M BIAJCHUS HABHIKAMH MPUMEHEHHUS HUX MpPHU
pellcHUM 33Ja4 B paMKax YCBOGHHOTO y4yeOHoro Matepuana. KauectBo odopmienus PT'P
HMeeT HeIOCTaTOYHBIN YPOBEHb

«HCYIOBJICTBOPUTECIIBLHOY

[Ipu Bemonnennun PI'P oOyuwaromuiicss mMpoaeMOHCTPHPOBANl HEJOCTATOYHBIH YPOBEHb
3HAHWH, yMEHUH W BIaJCHUS UMM IIPH PEIICHUU 3a7ad B paMKax YCBOSHHOT'O Y4eOHOTO
MaTepuaa

KonrponbHas padora

IIxana oneHuBaHU

Kpurepun onieHnBanus

«3Ba4yTCHO»

[TonHoe packpbITHE TEMBI, yKa3aHHE TOYHBIX Ha3BaHUM W OINpENETCHUH, NpaBHIbHASL
(GopMynHpOBKa TIOHATHH W KaTeropuid, NpPUBEIEHb BCe HEOOXOIUMbIE (OPMYIIb,
COOTBETCTBYIOILIAsl CTATUCTUKA U T.II., BCE 3aaHUs BBIOJIHEHBI BEPHO (BCE 3a/la4Ml PEIICHBI
MIPAaBHUIIHHO)

HemocrarouyHo moiHOE pAcKpBITHE TEMBI, OTHA-IBE HECYIICCTBCHHBIE OIMUOKH B
OTIpeNIeIEHNH TIOHSATHH W KaTeropuif, B (opMyJax, CTATUCTHYECKMX MNAHHBIX W T. I,
KapAWHAIFHO HE MEHSIOIIHE CYTh HW3JIOKEHHUS, HAIWMYHUEC HE3HAYMTEIHHOTO KOJIHYECTBA
TpaMMAaTHYECKUX M CTIIIMCTHYECKUX OLIMOOK, OIHA-IBE HECYIIECTBEHHBIC MOTPEUTHOCTH
TIpH BHITIOJTHCHHUH 33JaHUH WM B PEIICHUSAX 3a7a4

OtBeT oTpaxaeT JIHUIIb o0liee HANpaBJICHUE U3JI0KEHHs JIEKLIMOHHOTO MaTepuaa, HaJluuue
OoJsiee ZBYX HECYLIECTBEHHBIX HJIM OJHOM-IBYX CYIIECTBEHHBIX OIIMOOK B ONpPEICICHUH
MOHATHH U KaTeropuid, GopMynax, CTaTUCTUYECKUX JTAHHBIX U T. I.; OOJBIIOE KOJIUYECTBO
rpaMMaTHYeCKUX M CTHIMCTHYECKHX OLIMOOK, OJIHA-IBE CYIIECTBEHHbIE OLIMOKH IpHU
BBIIIOJHEHUY 3a/1aHUI WIK B PELICHUAX 3a1a4

«HC 3a4YTCHO»

OO0y4arIIMACIISMOHCTPUPYET Ccl1adoe MOHMMaHHWE IPOrpaMMHOIO Marepuana. Tema He
packpeiTa, Oojiee ABYX CYIIECTBCHHBIX OIIMOOK B OINPEACIICHHM IMOHSATUNM M KaTErOpuil, B
(dopMynax, CTAaTUCTUYECKUX JAHHBIX, TP BBHITIOJHEHUN 3aJaHUH WIHA B PEIICHUAX 3a1ad,
HAJIMYHE TPAMMATHYECKUX U CTHIMCTHYSCKUX OMIHOOK H Jp.

Hert orBera. He Ob1I0 MOIBITKH BEBITIOJIHUTE 3aJaHUE

CobOecenoBanus

IIIkana oneHUBaHUS

Kpurepun onennBanms

«OTJIUYHO»

B otBere oOywaromierocss OTpakeHbl OCHOBHBIC KOHICTIIMA H TEOPUH II0 JAHHOMY
BOIIPOCY, MPOBE/ICH UX KPUTUUECKUI aHAJIN3 U COMOCTAaBJICHUE, ONMMCAHHBIE TEOPETHUECKHE
MOJIOKEHUS WJUTIOCTPUPYIOTCSL MPAaKTHYECKMMU TPUMEpPaMH U 3KCIIEPUMEHTAJIbHBIMH
naHHpIMA. OOyuatomumcst GopMyIupyeTcss 1 000CHOBBIBAETCS COOCTBEHHASI TOUKA 3PEHHSI
Ha 3adBJICHHbIE NPOOJEMBbI, MaTepwal u3Jaraercsi NPO(PECCHOHATBHBIM S3BIKOM C
UCIOJIb30BAHUEM COOTBETCTBYIOLIEH CUCTEMBI IOHATUI U TEPMUHOB

«XOPOLIO»

B otBere o0Oywaromerocsi ONMCBHIBAIOTCS M CPaBHHUBAIOTCA OCHOBHBIE COBPEMEHHBIE
KOHLEMIMY W TEOPHUH 10 JAaHHOMY BOIIPOCY, OIHCAHHBIE TEOPETHUECKUE ITOJIOKEHUS
WITIOCTPUPYIOTCSL  MPAaKTHYECKUMH  NpUMepaMH, oOydaromumcs — GopMyampyercs
COOCTBEHHass TOYKa 3pPEHUS] Ha 3asBJICHHBIE NPOOJIEMbI, OIHAKO OH HCIBITHIBACT
3aTpyJHEHUs B €€ apryMeHTanuu. Marepuan uznaraercst mpoQecCHOHANBHBIM S3BIKOM C
HCIIOJIb30BAHHEM COOTBETCTBYIONIEH CHCTEMBI TIOHSITHH U TEPMHUHOB

«yIOBJIETBOPHUTEIHHOY

B oTBere 0Oyuaromierocst OTpa)keHbl JIMIIL HEKOTOPBIE COBPEMEHHBIE KOHIIETIIINN U TEOPHH
0 JAHHOMY BOIPOCY, aHAJIW3 M CONOCTAaBICHHE J3TUX TEOPUH HE MPOBOIUTCS.
OOyuarommiicsi  HWCIBITBIBACT  3HAYUTENbHBIE  3aTPYQHEHHUS NPH  WUIIOCTPAINH
TEOPETUIECKUX MOJOXKECHUH NMPAKTHYECKIMH IpUMepaMH. Y O00YyJaromerocs OTCYyTCTBYET
COOCTBEHHasl TOYKa 3pEHUs] Ha 3adBICHHBIE TpoOiIeMbl. Marepuan u3naraercs
PO ECCHOHATBHBIM S3BIKOM C HCIIOJIE30BAaHHEM COOTBETCTBYIOIIEH CHCTEMBI MOHATHH U
TEPMHUHOB

«HCYAOBJICTBOPUTCIILHO»

OtBeT oOydaromerocss He OTPa)kaeT COBPEMEHHBIE KOHIETIIMM W TEOPUU IO JTaHHOMY
Bompocy. OOydJaromiics He MOXET MPHUBECTH IPAKTHYECKHX IpUMepoB. Marepuan
n3naraeTcs  (OKUTEHCKMM»  SI3BIKOM, HE HUCIOJB3YIOTCS TOHATHA U TEPMHHBI
COOTBETCTBYIOIIEH HAyYHOU 00IacTH.

OTBeT OTpa)kaeT CHCTEMY (OKMTEHCKHX» MPEICTAaBICHUH 00ydYaromerocs Ha 3asBICHHYIO
npoOieMy, OOydaromuiicss He MOXET Ha3BaTh HHM OJIHOH HayYHOM TEOpHUH, HE JaeT
orpeeseHus 6a30BbIM MOHITHAM




3amura 1ab0opaToOpHON

paboThI

[IIkana oneHnBaHUS

Kpurepun onieHnBanus

«OTIIHYIHO»

JlaGopaTopHast paboTa BBIIIOJIHEHA B 0003HAUCHHBIN IIPETIOIaBaTeNIeM CPOK, MUCEMEHHBIN
otdeT Oe3 3aMedaHni.

JlabopatopHasi paboTa BBIIIOJHEHAa OOYYAIOMKMCS B MOJHOM 0OBeMe ¢ cOOMIOIeHUEM
HEOOXOIUMOIT rocuenoBarerbHOCTA. OOygaromuiics pabotan TOJTHOCTBIO
CaMOCTOSATEIBHO; IIOKa3aJl HEOOXOAMMBIE Ul TNPOBEICHHS pAbOTBHl TEOPETHYSCKUE
3HaHUS, MPaKTUYeCKWe YMEHHsS M HaBbIKA. Pabora (oT4er) odopmileHa akKypaTHO, B
HanboJlee ONTHUMANBHON ISl (PMKCAIIMN PE3yIIbTaTOB opMe

«XOPOLIO»

JlaboparopHas paboTa BEITIONIHEHA B 0003HaUEHHBIH IIPETI0AaBaTeIeM CPOK, MUCHbMEHHBIN
OTYET C HEOOJIBIIMMH HEJI0UYeTaMHu.

JlaGopaTopHast paboTa BBIIIOJIHEHa 00YYAIOIUMCS B TTOJTHOM 00bEME M CaMOCTOSITEIIBHO.
JlonymeHbl OTKJIOHEHUS OT HEOOXOJMMOM MOCIIE0BAaTEIILHOCTH BBIMOJIHEHUS, HE
BIMSIOIINE HAa MPaBUIBHOCTh KOHEYHOrO pe3yibrara. Pab0oTa mOKa3plBaeT 3HAaHUE
00y4JaromuMcs OCHOBHOTO TEOPETHYECKOr0 MaTepuana M OBJIAJCHHE YMEHUSIMHU,
HEOOXOANMBIMH ISl CAMOCTOSITEIILHOTO BHIITOJIHEHUS paboThI. JOMMyieHbl HETOYHOCTH U
HEOPEKHOCTH B 0(OPMIICHUH PE3yIbTaTOB PabOTH (0TUETA)

«YAOBJICTBOPUTCIILHO»

JlabopatopHast paboTa BHIIIOJIHEHA C 33/ICPKKOH, MICEMEHHBIN OTIET C HETOUYSTAMH.
JlabGopaTopHast paboTa BBIOTHAETCA U OpopMIIseTcss 00yJaronMMCs TIPH TTIOCTOPOHHEH
nomomy. Ha BeImonHeHHWe paboTHI 3aTpadmBaeTcsi MHOTO BpeMeHH. OOydaromiuiics
MIOKa3bIBaCT 3HAHMS TEOPETHYECKOTO0 MaTephajia, HO HCIBITHIBACT 3aTpyJHEHHE NpHU
CaMOCTOSATENBHOM paboTe C HICTOUYHWKAMHE 3HAHWH WM IpHOOpaMu

«HCYIOBJIETBOPUTECIILHOY

JlaGopaTopHast paboTa He BBIIIOJIHEHA, TUCHhMEHHBIH OTYET HE MPE/ICTaBIICH.

Pe3yJ'H)TaTbI, TMOJIYYCHHBIC 06yqa}ou114Mc;1, HC MO3BOJIAIOT CACIATh IMPaBUJIbHBIX BHIBOAOB
W TIOJIHOCTBIO PAacXOIATCS C MOCTaBICHHOH wenblo. [lokas3piBaeTcs IUIOXO€ 3HAHUE
TEOPETUYECKOT0 MaTepuaa 1 OTCYTCTBHE HEOOXOAUMBIX YMEHUH.

JlabopatopHasi paboTa HE BBINOJHEHA, Y YYallIerocs OTCYTCTBYIOT HEOOXOAUMBIC IS
MPOBCACHUA pa6OTI)I TCOPCTUUCCKUEC 3HAHUA, NPAKTUICCKNEC YMCHUA U HaBBIKN

TecTupoBaHue — TEKyIUNA KOHTPOJIb:

IIIkana oneHUBaHUS

Kpurepuu onieHnBaHus

«OTIUYHO»

OO6yuatonuiics BepHO oTBeTHI Ha 90 — 100 % TecTOBBIX 3aAaHUN MpPU MPOXOXKIACHUH
TECTUPOBAHUSI

«XOpPOoUIO»

OO6yuatonuiics BepHOo oTBeTHaI Ha 80 — 89 % TecTOBBIX 3aaHUN NIPH MPOXOKACHUH
TECTUPOBAHUSI

«YAOBJICTBOPUTCIILHO»

OO6yuatonuiics BepHO oTBeTHaI Ha 70 — 79 % TecTOBBIX 3afaHUN NPU MPOXOKICHUU
TECTHPOBAHHS

«HCYAOBJICTBOPUTCIILHO»

OOyuaronuiicst BEpHO OTBETHJI Ha 69 % M MeHee TECTOBBIX 3a/laHHH NPH MPOXOXKIACHUU
TECTUPOBAHUS




3. TunoBble KOHTPOJILHBbIE 32IaHUS UJIM MHbIE MAaTEPUAJIbI, HEOOXOAUMbIE
JJISL OLlCHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AEATEeJbHOCTH,
XapaKTepu3yiuXx 3Tanbl GopMUpoOBaHUS KOMIIETEHIUM
B Mpolecce 0CBOEHUS 00pa30BaTeIbHOM MPOTrPaMMbl

3.1 TunoBoe 3axaHue 1Jis1 BHINIOJTHEHUsI pacyeTHO-rpaduyeckoi padoTsl

BapuanTel 3amaHuii JUIs  BBINOJHEHHS PAcCUeTHO-TpadUuecKoil paboThl BBUIOKEHBI B
9JICKTPOHHOM  WHpOpManMoOHHO-00pazoBarenbHol  cpeae  3a0VDDKTHUpI'VIIC, moctymHoM
o0yyJaroueMycs 4epe3 ero JIMYHbIN KaOUHET.

Huxe mnpuBeaen oOpaseln; THIIOBOTO 3aJaHUs Ui BBHIIOJHEHHS pacueTHO-rpapuuecKkoi
paboThI 10 TeMaM JUCHUIUIHHBL, TPEIYCMOTPEHHBIMU pabodell IporpaMMOil TUCIIUITIIHHEI.

OO6pa3zer] TUTIOBOTO 3a/1aHUS [T BHITIOJIHEHUS pacueTHO-TpapuuecKoi paboTh

Br160p BapraHTOB BBITIOJHEHUS 3aJIaHUS I PACYCTHO-TPaAPUICCKON paObOThI BHITOIHSICTCS
COIJIACHO JIBYM TMOCJIEIHUM IudpaM 3aueTHOW KHUXKKU oOyuaromierocs. Eciu nHomep 02, To
BBIOMpaeTcs cxema Homep 2, U T.1. [Ipu 3ToOM He0OXO0MMO BBITTOIHUTH 3aIaHUS:

1. PaccMoTpeTh mpeACTaBICHHBIM B 3aJaHUM YETBIPEXIOJIIOCHUK B BHAE KacKagHO-
COCJIMHEHHBIX YETHIPEXMOJIOCHUKOB, KaK IMoKazaHo Ha puc.10.

2. Onpenenuts sneMeHTsl A |, By, Ci, I} MaTpuiibl A nepBOro 4eThIPEXIOJIOCHHUKA.

3. Ocy1iecTBUTh MPOBEPKY BhINONHEHUs yenoBus: Al — B;Cy =1.

4. OnpenenuTsb dIEMEHTHI Ay, By, C,, I, MaTpuiibl A2 BTOPOro 4eThIPEXIOIOCHUKA.

5. OcyuecTBUTh NpoBepKy ycinoBus AxJl, — BoCy =1.

6. OmnpenenuTh MaTpUIly A MCXOJIHOTO YETHIPEXMOIIOCHUKA, IPEICTABICHHOTO B 3a/laHUH,
MyTeM YMHOXXEHHUS MAaTPUIL AJIEMEHTAPHBIX YETHIPEXITOTIOCHUKOB A U Aj.

7. OcymectBuTh NpoBepkKy ycanosus AJl — BC =1.

8. Jlnms TpoBepku  aJIeKBaTHOCTH  BblpakeHH A=A|'Aj;, HCIOIb3yeMOro  JUIst
YEeTBHIPEXTOMIOCHUKA TOPSAKA BBIIE TPETHEro, OMNPEACIUTh MATPHUIly A HENOCPEICTBEHHO s
HCXOJIHOTO YETHIPEXTIOMIOCHHKA.

9. CpaBuuth 3meMeHTsl A, B, C, /| maTpulibl A, momydeHHbIE ABYMsI CIIOCOOAMHU.

10. [loctaButh B moNy4eHHbIE BbIpaxkeHHs g napamerpoB A, B, C, ]I, HOMUHaJIbHbIE
3HAQUEHUS] DJIEMEHTOB HCCIEAYyEeMOro0 YETBIPEXMOMIOCHUKA M TPOU3BECTH COOTBETCTBYIOILIUE
YIPOLIEHUS BbIPAXKEHUI.

3.2 TunoBoe 3aJaHue 1Jis1 BBINOJHEHUs] KOHTPOJILHON padoThI

Bapuantsl 3agaHuii Uis BBIMOTHEHHS KOHTPOJIHHOW pPAaOOTHI BBIJIOXKEHBI B JIIEKTPOHHOM
uHpopmanmonHo-oopazoBatenbHO cpene 3a0MKTUpI VIIC, noctymHo#t oOywaromeMycsi uepes
€ro JIMYHBIA KaOUHET.

Hwxke npuBeneH oOpaser] TUMIOBOTO 3aJaHWs IS BBIMOJTHEHUS KOHTPOJIBHOW pabOTHI MO
TeMaM JUCUUTUINHBI, TPEAYCMOTPEHHBIMU paboyeii MporpaMMoi TUCIUTUTHHEIL.

Br16op BapraHTOB BBITIOJIHEHHS 3aJIaHUSI JJIT KOHTPOJIBHON pabOTHI BHITIOIHSETCS COTIACHO
JIBYM TIOCIEAHMM IudpaM 3a4eTHON KHIDKKH oOyudatomerocs. Eciu Homep 02, To BbIOHMpaeTcs
cxema HOMep 2, u T.a. [Ipu >TOM HEOOXOAMMO BBIMOJTHUTH 3aJaHUS HA SKCIEPUMEHTAIHHBIC
HCCICAOBAHUS:

1.PaccmoTpeTs npencTaBICHHBIM B 3aJaHUM YETBIPEXIIOIOCHUK B BHJE KACKaJHO-
COEIMHEHHBIX YETHIPEXMOIIOCHUKOB, COTJIACHO cXeMbl Ha puc. 10.

2. Onpenenuts anmeMeHTsl A1, By, Cy, JI; MaTpuier A mepBOro 4eThIPEXIOTIOCHHUKA.

3. OcyuiecTBUTh MPOBEPKY BhINONHEHUs yenoBus: A/l — B;Cy =1.

4. OnpenenuTs 2IEeMEHTHI Ay, By, C,, [l MaTpuiel A2 BTOPOTO YETHIPEXIIOIIOCHUKA,



5. OcymectBuTh NpoBepky ycnoBus Ayl — B,C, =1.

6. OnpenenuTs MaTpully A UCXOJIHOTO YETHIPEXIOIIOCHUKA, MPEACTABICHHOTO B 3aJaHuH,
MyTEeM YMHOXXEHHUS MaTPHIL AJIEMEHTAPHBIX YE€THIPEXITOTIOCHUKOB A U Aj.

7. OcymuectBuTh npoBepky ycaosust AJl — BC =1.

8. I8 TNpOBEpKHM  aJACKBATHOCTU  BblpaxkeHuss A=A A, HCOOIB3yeMOTo  JIst
YETHIPEXTOMIOCHUKA TOPSAKA BBILIE TPETHErO, OMPEACIUTh MaTpUlly A HENOCPEACTBEHHO Jisi
HCXOJIHOTO YETHIPEXTIOMIOCHHKA.

9. CpaBuuTh 21eMeHThl A, B, C, | maTpulibl A, OTydeHHBIC JBYMsI CIIOCOOAMMU.

10. IlocTtaBuTh B MOJIy4eHHbIC BbIpakeHus i napametrpoB A, B, C, ]I, HoMuHaJIbHBIC
3HAQUEHHUS DJIEMEHTOB HCCIEAYEeMOr0 YETHIPEXMOMIOCHUKA M TPOU3BECTH COOTBETCTBYIOIINE
YIPOIIEHUS BBIPAKCHHH.

3.3 O6pa3sen 3aganus JJsl BbITNOJHEHHsI JIa00OpaTOPHOH padoThI U NPUMEPHBI NepevyeHb
BOIIPOCOB /ISl €€ 3alUThI

3amanus I BBHIMOJTHCHHS Ja00paTOPHBIX PadOT W MPUMEPHBIC TIEPEYHH BOMPOCOB JUISI UX
3alUThl BBUIOKEHBI B DIEKTPOHHON uH(MOpMannoHHO-oOpa3zoBaTenbHoil cpene Hpl VIIC,
JOCTYITHON oOydaromemMycs 4epe3 ero JUIHbIN KaOWHET.

Hwuxe mpuBenen oOpasen 3aiaHus AJis BBIIOJHEHHs Ta0OpaTopHOW pabOThl M MPUMEPHBIN
NepeYeHb BOMPOCOB IS €€ 3aIIHTHI, MPEAYCMOTPEHHAs padovei mporpaMMoin AUCIHILTAHBL.

O0pa3zer| 3aaHus U BBITOJIHEHHS 1a00paTOPHOI pabOTHI M TPUMEPHBIH MEpeYeHb BOIPOCOB
IS €€ 3aIUThI

Jladoparopnass paGora Nel. IIpuMeHeHMe NPUHIUNA HAJOKeHHsA (MPUHUIMIA
Cynepno3uuuu) JJsi  ONpelesieHHs peaKluM JHHEeHHOW Lenu Ha NPOU3BOJIbHOE
NnepUuoauvecKoe Bo3ieiicTBUE

3ananue

Onpenenutbh peakUUIO JIMHEHHOW JJIEKTPUYECKOW IENM, Ha BHEIIHEE IEPHOJUYECKOE
BO3/ICIICTBHE, YUCIIOBbIE 3HAUEHHUS TapAMETPOB KOTOPOT'0 yKa3aHbl B TabuuIle | UCXOAHBIX JaHHBIX,
B COOTBETCTBMM C HOMepaMmH BapuaHTOB. Homepa BapumaHTOB BBIOMPAIOTCS MO ABYM IOCIEAHUM
YrcllaM B HOMEPE 3a4€THOM KHUKKU 00Yy4aroIerocs.

CpaBHUTP HaWJCHHYIO aHAJIUTHYECKUM IIYyTEM pEaKUHMI0 LENM C OCHUIUIOTPaMMOM,
MOJIyYEHHOU B MporpaMMe JIeKTpoHHOro MoaenupoBanus Multisim10.1.

IIpumepHBbIii epeyeHb BONPOCOB IS 3alIUTHI JIA00paTOPHO padoThl

1. 3anumuTe ypaBHEHUS YETHIPEXTIOIIOCHUKA BA -ITapaMeTpax.

2. 3anuImuTe ypaBHEHHUS YETHIPEXIIOIIOCHUKA, HAXOMAIIETOCs B PEXKUME XOJIOCTOrO X0Ja Ha
BBIXOJHBIX y371aX, BA-IlapaMeTpax.

3. BeiBenuTe C MOMOINBIO TOJYYEHHBIX ypaBHEHUH BblpakeHusi mapametpoB A u C u
00BSICHUTE UX (PU3UUECKUI CMBICT U Pa3MEPHOCTb.

4. 3anmummMTe YypaBHEHHs YETHIPEXIOJIOCHHUKA, HAXOJAIIEToCs B PEXHME KOPOTKOIO
3aMBbIKaHUs Ha BBIXOJHBIX y3/1aX, BA-IlapaMeTrpax.

5. BeiBenuTe ¢ NOMOIIBIO TIOJYYEHHBIX YpaBHEHUH BbIpakeHHsI mapameTpoB B u D u
00BSICHUTE MX (PU3UIECKUN CMBICIT U PA3MEPHOCTb.

6. Kak paccuntsiBaroTcst A-napameTpsl KaCKaJIHOI0 COEIUHEHUS YETHIPEXIIOIOCHUKOB.

7. CKONbKO HE3aBHUCHMBIX KOMILJIEKCHBIX MapaMeTpoB JalOT IOJHOE OMHCaHue paboTh
JMHENHOr0 HEAaBTOHOMHOT'O ¥ aBTOHOMHOT'O YETBIPEXIIOIOCHUKOB Ha paccMaTpuBaeMonyacTore?

8. Kak cBsi3anbl Mex 1y OO0l mapaMeTpbl 00paTUMOTO YEThIPEXITTOIIOCHUKA?



9. Kak cBsizanbl Mexay cobOoif  mapamerpel XX — 00paTUMOro  CUMMETPUYHOIO
YEThIPEXIIOIIOCHUKA?

10. Kak cBs3anbl Mex 1y co00it mapamerpbl K300paTHMOTO CHMMETPUYHOTO
YEThIPEXIIOIIOCHUKA?

3.4 TunoBwbie KOHTPOJIbHBIC 3aIaHUA 1JISl IPOBECICHUA TECTUPOBAHUA

@OHJ1 TECTOBBIX 3aJaHUM MO TUCLUUIUIMHE COAEPKUT TECTOBBIE 3a/1aHUS, PACIIPEIEICHHbIE 10
paszenaM U TeMaMm, ¢ yKazaHHMEeM UX KOJIMYeCTBa U TUIIA.

Ctpykrypa (poHJa TeCTOBBIX 3aJaHH M0 TUCIUIUINHE

Hupukarop Tema KomnuuecTtso
JOCTUXKEHUS Xapakrepuctuka T3 TECTOBBIX 3a/1aHUH,
B coorBeTcTBHU ¢ PIT]]
KOMIETEHITHH tuns! T3
2-0T3
3uaHue 2313
Tema 1. Obm1rie TOHATHS U OTIPEICIICHUS. - 0T3
Krnaccudukarnms THHEHHBIX 3JCKTPUIECKUX YMmenue 23713
neneid. 3akonbl Kupxroga
. 2-0T3
HeiicTBue 23713
2-0T3
3HaHue 2373
Tema 2. CBoiicTBa QYHKITHIT BXOJHBIX 3= 073
COTIPOTHBIICHUH (TIPOBOAUMOCTEI) HACCUBHBIX YMeHue 2313
OITK-1.6. JIBYXTIOJTFOCHUKOB [ 5013
Ucnonbsyer 2 —-3T3
METO/IbI 2-0T3
3HaHue
MaTeMatuyeckoro | Tema 3. YpaBHEHUs, TapaMeTPHI U CXEMBI 2-3T3
aHaJm3a u 3aMELIEHUs JIEKTPUIECKOHN Lenn VMeHe 2-0T3
MOJIEIMPOBaHUS yetbpexnoitocinka B Z, Y, H, F, A, B - 2 -3T3
Ju1st 000CHOBaHUS | opmax . 2-0T3
TIPUHATHS Aeiictaue 2-3T3
peuieHuii B Tema 4. O01ye TOHATHS U ONIPEICTICHISL. 3Hamme 2-0T3
npodeccHoHaNbH [TapameTpsl, cxema 3aMeIleHus] U ypaBHEHUS 2 -3T3
O JIeSTeNbHOCTH OJHOPOIHOMN JIEKTPUUECKOMN JIMHUU. 2-0T3
YMmenue
2-3T3
HeticTBue 2-0T13
2-3T3
Tema 5. Dnexrpuueckue GUIBTPHI U UX 2-0T3
N 3HaHue
knacccugukanys. CXeMbl POCTEHIITIX 2 -3T3
MTACCHBHBIX (PHIIBTPYIOIIUX U v 2-0T3
KOPPEKTHPYIONHX 1eneil. AkTuBHbIe RC- MeHHe 2-3T3
GUIbTPBI, cOCOOBI MX nocTpoeHus. CuHres 2 OT3
(GUILTPOB 110 33JaHHBIM Pab0YUM JHelictBue 27 313
XapaKTEPUCTHKAM B
60:
Hroro 30-0T3
30-3T3

[MTonusit kommekT O T3 XpaHUTCS B JIEKTPOHHON HH(DOPMAIIMOHHO-00pa30BaTEIbHON cperie
3a0KTUpI' VIIC u obywaromnuiics uMeeT BO3MOKHOCTh O3HAKOMHUTBCS C JEMOHCTPAIIMOHHBIM
BaprantoM OT3.

Huxe npusenen obpasell TUIIOBOTO BapHaHTa UTOIOBOTO TECTa, IPETyCMOTPEHHOT0 paboyeit
IIPOrpPaMMOM TUCIUIUINHEL.




Oo0pa3zen TUIIOBOTO BAPMAHTA UTOTOBOI0 TECTA,
NMpPexyCMOTPEHHOr0 pado4eil mMporpaMmMoii I CHUNIHHbBI

1.HazoBure »s1eMeHT 1end, B KOTOPOM TIPOUCXOAHMT HeoOpaTUMoe MpeoOdpa3oBaHUe
JNEKTPUYECKON PHEPTUU B TEIUIOBYIO, a HANPsHKEHHE Ha €ro 3aKHMax M TOK 4Yepe3 HEero CBS3aHbI
MPONOPIUOHAIBHON 3aBUCUMOCTBIO:

1 pe3ucrop ¢ conporuBieHueM R;

2 KaTylIKa C UHIYKTUBHOCTbIO L;

3 KOHJEHcaTOp ¢ eMKOCThIO C;

4 ucrounuk D/C.

2. VYkaxwure, r1ie N300pakeH HEIIMHEHHBIN AJIEMEHT JIEKTPUUECKON 1ETIN
R(i) COL(1) e

a) 6) B) r)

3K naccuBHBIM 3JIEMEHTAM OCIIHN OTHOCATCA

1 uaeaabHBIC HCTOYHUKYU TOKA,

2 peajbHbIE HCTOYHUKH TOKA;

3 peanbHbie uctouHuku J/C;

4 pe3ucTophbl, KaTyIIKH, KOHACHCATOPHI,
5 uneanpHble ncTouHuku JJIC.

4. Kak 3anuceiBaercsa 3akoH OMa i 3aMKHYTOM 1I€TIH, COCTOSIIIEH U3 MOCIEA0BaTEIbHOTO
coenHEeHUs n conpotusiennit RS , s=1,2...n, m ucrounnkos JIC EK=1,2,3...m, rk=1,2,3...m

11 =U/R;
21 = YR Er /(BmRs) + Qk=171));
3= 1n=0;

421? Ian=Z;<n=1 Ey .

5. B ueM 3akiro4aeTcst METOA y3J10BbIX TIOTEHIIMATIOB?

| BBIIENAOT OJHY BETBb JJIEKTPUYECKOM LENU, PACCUUTHIBAIOT B HEH TOK, 3aMEHUB
OCTAJIBHYIO YaCTb CXEMBbl DKBUBAJIEHTHBIM IT'€HEPATOPOM;

2 BBIACISAIOT OJIMH KOHTYP 3JIEKTPUUECKON IIENH U PACCUUTHIBAIOT B HEM TOK;

3 ompenensoT YMCIO KOHTYPOB U PACCUMTHIBAIOT B HUX KOHTYpPHBIE TOKH, a 3aTEM Y€PE3 HUX
ONPENENAIOT TOKH B BETBSX;

4 paccuMTBHIBAIOT MOTEHIMAIBI Y3JIOB, a 3aTEM ONPEIEIISIOT TOKHA B BETBSX.

6. Uto Ha3bpIBaeTCA BETBBIO JIEKTPUUECKON 1eH?

1 OTpe30K AIEKTPUUYECKON LIETH, TJIe MPOTEKAETTOK;

2 y4acCTOK 3JIEKTPUUECKOM 1IeTIH, 3aKITIOUEHHBIN MEXy IBYMs y3JIaMH;

3 cBA3aHHbBIE MEXY COOOM AIIEKTPUUECKHE FTIEMEHTBHI, 10 KOTOPBIM TEUET OJIUH U TOT K€ TOK;
4 >eKTpUYECKUIA TPOBOA.

7. UTO Ha3bIBa€TCsl COBMECTHOM BETBBIO 3JIEKTPUUECKONULIETIN?



1 OTpe30K AIEKTPUUECKOM LENH, TJ€ MPOTEKACTTOK;

2 y4acTOK 3JIEKTPUYECKON LIENH, 3aKI0UEHHBIN MEXKIY ABYMs y3JIaMH;

3 cBA3aHHBIC MEXY COOOM AIIEKTPUUECKHE 3JIEMEHTHI, 10 KOTOPBIM TEUET OJJUH U TOT K€ TOK;
4 31eKTpUYECKUN TPOBOA.

8. B yeM 3akirodaeTcsi METOJ1 SKBUBAJICHTHOI'O reHeparopa?

| BBIIENSIOT OJHY BETBb JJEKTPUYECKOM MU, PACCUMTHIBAIOT B HEH TOK, 3aMEHUB
OCTaJIbHYIO YaCTh CXEMbI 9KBUBAJICHTHBIM CXEMOM;

2 BBIJIETISIIOT OJUH KOHTYP AJIEKTPUUECKOM 1IEMH U paCCUYUTHIBAIOT B HEM TOK;

3 ompeAessItoT YMCIO KOHTYPOB U PACCUUTHIBAIOT B HUX KOHTYPHBIC TOKH, a 3aT€M 4Y€pe3 HUX
ONPEAENSAIOT TOKU B BETBSIX;

4 pacCUUTHIBAIOT MTOTEHIIMAIBI Y3JIOB, @ 3aTEM OIPECISIOT TOKA B BETBSIX.

9. K cumMeTpuyHOM Harpy3ke, COCAMHEHHOW «TPEYTrOJbHUKOMY», MPHUIOKEHO JMHEHHOE
Hanpsbkenue Uy = 220 B, nuneiinsiii Tok [7= 5 A. Koaddunuent momnoct cose = 0,8. Haiitu
AKTUBHYIO MOITHOCTH TpeX(ha3zHOU IIETIH.

1 1524BT;

2 1130BrT;

3 1870BT;

4 2100BT.

10. Ilo 3akony<................ >UIs ydacTKa Lenu crpaBeyinBo BelpaxeHue [=U/R.

11. Ecniu Ha cxeme (CM. PHUCYHOK), MpPHU HEU3MEHHOM JICUCTBYIOIIEM 3HAYCHUU ToKa [
YMEHBIIHUTH €ro 4acTtoTy f B JIBa pasa, TO JICHCTBYOIIee 3HaYeHue HanpsokeHus Uc<................ >B
JIBa paza

I C R
o=
—>
Ul U,
¢

13 Omnpenenuts JMHEHHOe U (a3HOe HANpsHKEHUS B Tpex(asHoi uenu: HanpsukeHue Ucy —

Stveevreereeenns >, a nanpsbkenue Ucyv— dasnoe;... 4
B o——
C B
14. Ecnu Hanpskenune U =12 B u cuna toka I = 200 MA, TO <........c...... >penu coctaBuT 60
Owm;... I
—
+
15. EMKOCTHOE <................ >Xcup |y 5 00 Mx® u yrmoBoil wacrore 314 pap/c

paBHO 32 OMa.



16.  Bo3MOXHBHI <................ >hopM  3amMcH  YpPaBHCHHMH  COCTOSHUS [TaCCUBHOI'O
YCTBIPCXIIOJIFOCHUKA.

17. YrinoBas 4yacTtoTa CBsi3aHa C<................ >YacTOTOMN Yepe3 BblpaxeHue: 0 =2muf

18. IIpu npoxoXJIeHUUL................ >TOKa 4epe3 JUHEUHYIO JIEKTPUUYECKYIO IIENb BBIIACIACTCS
TEIIO.

3.5. Bonipocs! 7151 co0ecejoBaHusI N0 pa3jiesaM IHCHUILTHHBI

Bompocer s cobeceoBanus mo Temam/pasjeniaM AUCIHUILTAHBI BBUIOXKEHBI B 3JIEKTPOHHOMN
nHpopmanmonHo-oo6pazoBatenbHO cpene 3a0VKTUpI VIIC, goctymHo# oOywaromeMycsi depes
€ro JIMYHBIA KaOWHET.

Hwxke mpuBeneHsl BONpPOCHI Uit coOECeOBaHMS IO paslenaM  JAMCHUIUIMHBL,
MPEyCMOTPEHHBIMU pa0do4eil mporpaMMoi JUCIUILITUHBIL.

Bonpocs! i1 codbeceoBanust paszaenaM JUCHUILTAHBI

Pa3nes 1 JIuneiinasi 3eKTpUYecKasi elnb — MoO/eJIb peajibHOM Henu

1.1 YeMm omiinyaroTcss Mexay coOOil MCTOYHUKU HampspkeHust U Toka? M3o0pasure 1uist HUX
CXEMBbI IUTAHUS IBYX NapAJICIbHBIX TPUEMHUKOB.

1.2. HaueptuTe cxeMy »3JIEKTPUYECKON IIE€MH, COCTOSAIIEH HW3 MCTOYHUKOB TUTAHUSA,
notpeburens (He copepxkamero D/IC) u coenuHUTENbHBIX MPOBOAOB. OO03HAYBTE AIEMEHTHI
CXEMBI U HAMUIIIUTE BhIpakeHHe 3akoHa OMa Jyist BCel 1enu.

1.3. Hanumure 3akoH Oma A y4yacTKa LENU, COAEPIKALIErO TOJbKO MPUEMHUK SHEPTrUU
(maccuBHBII).

1.4. Hanummte 3akon OMa Jj1s yyacTKa el Yepe3 NPOBOJAUMOCTH.

1.5. Hamummre 006001IeHHbIH 3aKk0oH OMa (JI71s1 aKTHBHOTO yJacTKa IIeTIn ).

1.6. Chopmynupyiite 3akoHbl Kupxroda v HaummTe ux MaTeMaTH4YeCKHE BHIPAKEHUS.

1.7. BeiBenuTe BBIpAKEHUE JIJI1 SKBUBAICHTHOTO CONMPOTUBIICHUS y4acTKa LEMH, COCTOSIIIETO
13 N NIOCJIEIOBATEIbHO COEUHEHHBIX COTPOTUBIICHUMN.

1.8. BeiBeauTe BrIpa)kK€HUE /1711 SKBUBAJIEHTHOTO CONPOTUBIIEHUS Y4acTKa LEMH, COCTOSIIErO
13 N NapajjieIbHO COEAUHEHHBIX COPOTUBICHUMN.

1.9. Hanummre BhIpakeHHe OanaHca MOIIHOCTH JUIsl LETMH C HECKOJBKUMU HCTOUYHHUKAMU
MATAaHUS U HECKOJIbKUMU PE3UCTOPAMH.

Pa3nes 2 Teopust macCHBHBIX ABYXIOJIIOCHBIX Lenen

2.1. JlaiiTe onpeneneHne NacCUBHOTO JBYXITOJIIOCHUKOB B IIETIH IEPEMEHHOTO TOKA.

2.2. Kak 3KCHEpHMEHTaIbHO OINPEAEIUTh MApaMETPhl NMACCUBHOIO JIBYXIOIIOCHUKA B LIETIH
MEPEMEHHOT0 ToKa?

2.3. UTo nOHMMAIOT MOJ aKTUBHOM, PEaKTUBHOW M MOJHOW MOIIHOCTHI0? HazoBUTE eAMHUIIBI
UX U3MEpPEHUS.

2.4. TlpuBenute ¢GopMyibl A pacueTa aKTUBHBIX M PEAKTUBHBIX IPOBOAMMOCTEH U
CONPOTHUBIICHHUS LIETIH CHHYCOUAAIBHOIO TOKA.

2.5. IlpuBenuTe BEKTOPHBIE AMArpaMMbl IPOCTENINX IBYXIIOIIOCHUKOB B LIEMH IEPEMEHHOTO
TOKA.

Pazgen 3 Teopusi 4eThIPEXTOMIOCHBIX LeMel

3.1. 3anumuTe CUCTEMY YpaBHEHUI YETHIPEXIIOIIOCHUKA B Z-(opMe.

3.2. 3anuiuTe CUCTEMY YpaBHEHHI UeThIPEXIIOMIOCHHUKA B Y -popme.

3.3. Kak BoIpaxarorcs Kod(pUIMEHTHl ypaBHEHUN YeThIPEXIOMOcHUKA B A — (opme uepe3
napameTpbl T-00pa3HON CXeMBbI 3aMEIICHUS ?



3.4. Kak BeIpaxkatorcsi mapameTpsl [1-o0pa3Hoi cxembl 3amenieHus depes KodhPHUImeHTsI
YpaBHEHMIA YETHIPEXIONIOCHUKA B A — hopme?

3.5. Kak u3mensiercss KoaQphuueHT 3aTyXaHusl oL HU3KOYaCTOTHOTO (PUITbTpa, COCTOSIIETO U3
YHCTO PEAKTUBHBIX COMPOTHBIICHUN, TPH WM3MEHEHUH YIJIOBOM YacTOTBl OT HYJS [0
O6eckoHeyHOCTH?

3.6. Kak um3menserca kodpduuueHT (as3pl 3 HMU3KOUACTOTHOTO (PHIBTPA, COCTOSILIETO M3
YUCTO PEAKTUBHBIX COMPOTHBIICHWN, TPH WM3MEHEHUH YIJIOBOM YacTOTBl OT HYJS [0
O6eckoHeyHOCTH?

3.7. Kak u3mensiercst ko3 (UIMEHT 3aTyXaHUsl O BBICOKOYACTOTHOTO (DMIIBTPA, COCTOSIIETO
U3 YHCTO PEAKTUBHBIX COMNPOTHBICHUN, NpPU HM3MEHEHHHM YIJIOBOM YAacTOThl OT HyNd [0
O0eckoHeuyHoCTH?

3.8. Kak m3mensercs xkoddpdummeHT ¢aspl 3 BHICOKOYACTOTHOTO (DHIIBTpPA, COCTOSIIETO M3
YUCTO PEAKTUBHBIX CONPOTHBJICHUN, MpPU M3MEHEHUH YIJIIOBOM YacTOThl OT HYJIsS [0
OeckoHeuyHoCTH?

3.9. Ins kakux cXeM U Kak MOTYT OBbITh OIpe/eleHbl PE30HAHCHBIE YIJIOBbIE YacTOTHI T- U
[1-00pa3HBIX (QWIBTPOB, €CIIM W3BECTHHI BEIUYHHBI WHIYKTUBHOCTH W €MKOCTEH, BXOISIIUX B
cxemy QuiIbTpOB?

3.10. Ompenenure KOIPQPUIUEHT 3aTyXaHUS OIHOTO  YCTHIPEXIIONFOCHHWKA, ECIIH
KOX(P(UIIMEHT 3aTyXaHHs 0 KaCKaJIHOTO COSAMHCHUS JBYX OJMHAKOBBIX YETHIPEXTOIIOCHUKOB B
pexuMe coraacoBaHHOM Harpy3ku paseH 3,6 Hr.

3.6 IlepeyeHb TeopeTHYECKHUX BOMPOCOB K IK3aMeHY
(17151 OLIEHKM 3HAHUI)

Pazgea 1. Jluneiinasi 3jieKTpuYecKas uenb — MoJieJib peaJbHOM LeMu.

1 PeasibHbIE 27IEMEHTHI LIETIEH U UX [TAPAMETPBI.

2 HWneanbHBIEIEMEHTHI IETIEH U X MTapaMeTphbl

3 He3aBucumble HCTOYHUKHU HANPSYKEHUH B JINHEHHBIX 3JIEKTPUYECKUX LICTISIX.
4 He3aBHUCHMbIE HCTOUHUKH TOKOB B JINHEHHBIX 3JIEKTPUUYECKHUX LETSIX.

5 3aBucumsle (YIpapiasieMble)UCTOUHUKHN HAPSDKEHUH B TMHEHHBIX 2JIEKTPUUYECKUX IIETISIX.
6 3aBucuMble (yIpaBisieMble) HCTOYHUKH TOKOB B JINHEUHBIX DJIEKTPUUECKHUX LETISIX.
7 Knaccuduxaius TMHEHHBIX 2MEKTPUUYECKHUX IETIEeH.

8 XapakTepHCTUKH (YaCTOTHBIE) SNIEKTPHUUECKUX LIETEH.

9 XapakTepuCcTUKH(ONEePaTOPHBIE)ITEKTPUUECKUX LETEH.

10 XapakTtepucTHKU (BpEMEHHBIC)IIEKTPUUECKHUX LETIEH.

11 ITapamerpuueckue JIEKTPUYECKHUE LIETIH.

12 TlepemeHHBIN pe3UCTOP.

13 IlepeMeHHas UHAYKTUBHOCTD.

14 TlepemeHHast EMKOCTb.

15 JluneliHas 3yeKTpUYecKast LeNb KaK MHOTOIIOJIFOCHHUK.

16 AHanmu3 ¥ CUHTE3 DJIEKTPUUECKHUX LIETICH.

17 T'pa¢ snexrpuyeckoit renu. OCHOBHbIE MMOHITUS U ONPEACTICHHUS.

18 OcHOBHBIE TIpaBuUIIa YIPOIIECHUS CTPYKTYPHI TpadoB.

19 Tonosornyeckue MaTpula COEAUHEHHH.

20 Tomonornyeckue MaTpUId CEYEHUN.

21 Tononornyeckue MaTpuia KOHTYPOB.

22 TlpaBuna cocTaBieHHs TONOJOTHYECKUX MaTpull. [Ipumepsl.

23 Matpuna coeTuHeHUH (MHIIUACHIHH).

24 Tlepssriii 3akoH Kupxroda B MaTpuuHoii popme.

25 Marpuna ceyeHui.

26 Ilepssrii 3akoH Kupxroda B MaTpuuHoii popme uist cedeHHid.

27 Marpuna riaBHbIX KOHTYpPOB.



28
29
30
31
32
33
34

Bropoii 3akon Kupxroda B marpuunoii popme.

OcHoBHbIe IoArpadsl rpada AMEeKTPUIECKO HENu: MYTh.

OcHoBHbIe IoArpadsl rpada 371eKTpuYecKon Lenu: KOHTYP.

OcnoBHbIe IOATpadb! rpada meKTpuyecKon Ienu: AepeBo.

OcHoBHbIe noArpads! rpada 31eKTpUYECcKOol Lenu: J0IOIHEHUE IepeBa (XOpabl).
OcnoBHbIe IoArpads! rpada 3MeKTPUYECKOl eNu: CeYeHHUE.

CoOTHOIIEHUS MEXY TOIOJOTHYECKUMHU MAaTPULIAMH.

Pa3zgen 2. Teopusi macCUBHBIX JABYXIOJIOCHBIX LeNel
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69

OcHoBBI TeOpHUH rpada IICKTPUUECKON CXEMBI.

DJIEeMEHTHI ABYXMOJIIOCHBIX 1ernei: R.

OnemeHTsl AByxnotocHbIX neneit: L u C.

Cxema rpada: ontuManbHas U HET.

['pad arekTprudecKoii CXeMBI: 3alpeIleHHBIH.

Curnanbnble rpadpl. OCHOBHbBIE MOJOKEHUS U 3aKOHOMEPHOCTH.

[Tpumenenue rpada AIEKTPUICCKON TSI .

['pad u kpuTEpUN NPUMEHIEMOCTH.

I'pad u mpocTas anekTpuyeckas 1emb.

CurnanbHble rpadbl U UX TPUMEHEHUE JJI pacueTa CIOKHBIX JIEKTPUUYECKUX Ieneil.
[Tonsitre y3ma rpada.

VY3en rpada, ero napameTpsl.

Knaccudukanus y31oB rpada.

OcHoBHbIe NpaBuiia MpeoOpa3zoBaHs CUTHAIBHOTO Tpada Ha OCHOBE UCKIIIOUEHUS
IIPOMEXKYTOUYHOTO y37a.

[Tpumenenue 3akoHoB Kupxroda 1ist mocTpoeHus! CUTHAJIBHBIX IpadoB.
[IpumeneHne 3aKOHOB KOHTYPHBIX TOKOB JIJIsl TOCTPOEHUSI CUTHAIBHBIX TpadoB.
[TprMeHeHre 3aKOHOB Y3JIOBBIX YPaBHEHHH JIJIsl IOCTPOSHUS CUTHAIBHBIX I'padoB.
[TpeoOpaszoBanue rpad)oB U KX CBS3b C MPEOOPA3OBAHUSIMHU HICKTPUICCKUX CXEM.
®opmyia Ma3oHa.

Kanonnueckue cxembl macCUBHBIX RC-IBYXIIOJIFOCHUKOB.

Kanonnueckue cxembl NacCUBHBIX RL-ABYXIOIIOCHUKOB.

Kanonnueckue cxembl macCuBHBIX LC- TBYXITOJIFOCHUKOB.

Peaknusi cxembl MaCCUBHOTO JIBYXITIOJIFOCHUKA HAa BHEIIHEE BO3CIICTBUE.
CgoiicTBa (GyHKIIUM BXOJHBIX COMPOTUBIEHNUN TACCUBHBIX JIBYXITOJIOCHBIX IETEH.
CaoticTBa (DyHKIUI BXOIHBIX MPOBOUMOCTEN TACCUBHBIX JIBYXITOTIOCHBIX ILIETICH.
CxeMbl COeIMHEHHS TACCUBHBIX JBYXITOJIOCHUKOB: TTOCJIEIOBATEIbHASI.

CxeMbl COeIMHEHMS TACCUBHBIX JBYXIOJIOCHUKOB: MMapaiebHas.

[Ipuemsbl aHanm3a ABYXIOJIIOCHBIX IETEH.

OrpaHuuuTeNbHbBIE YCIOBUS IPUMEHEHHUS aHAIM3a JIBYXIIOJIFOCHBIX LENEH.
[IpuemMbl CHHTE3aIBYXIIOTIOCHBIX IICTICH.

OrpaHuuuTenbHbIE YCIOBUS IPUMEHEHUS CUHTE3a JIBYXITOJIFOCHBIX LEMEN.
YacToTHBIE XapaKTEPUCTUKHU JBYXITOIIOCHUKOB.

Bpemennbie xapakTepUCTUKU JBYXIOIOCHUKOB.

[Ipu€mbl TOCTpPOEHUSI CXEMBI TACCHBHOTO JBYXIIOJIOCHMKA 1O 3aJaHHON (QYHKIIUU
BXOJIHOTO COIIPOTHUBIIEHHUS - Z(]P).

[Tpuémbl MOCTPOEHUS CXEMBI TACCHBHOTO JBYXITOIIOCHHUKA 10 3aJaHHOW (DYHKIIMHM BXOJIHOM
IPOBOAMMOCTH - Y (D).

Pa3nesn 3. Teopust 4eTbIPEXMOTIOCHBIX L ENeH

70
71

VYpaBHEHHUS M CXEMBI 3aMEILICHUS YETHIPEXMOJIIOCHBIX 1enen ¢ mapamerpamu: Z, Y, H,
VYpaBHEHHUs U CXEMBI 3aMEIIEHUS YEThIPEXTIOIOCHBIX 1enel ¢ napamerpamu:F, A, B.



72 VYpaBHeHus u mapameTpbl «T»-00pa3HBIX CXeM 3aMEIICHUs] IMMACCHBHBIX (0OpaTUMBIX)

YETHIPEXTOIIOCHUKOB.

73 VpaBHenuss u mnapamerpbl «I[I»-00pa3HbIX cXeM 3amellleHusi MacCUBHBIX (0OPATUMBIX)
YETHIPEXTOIIOCHUKOB.

74 YpaBHeHuss u mapameTpbl «l'»-00pa3HBIX CXEeM 3aMelIeHHUs] MAaCCUBHBIX (0OpaTHMBIX)
YETHIPEXTOIFOCHUKOB.

75 YpaBHEHHS U CXEMBbI 3aMEIICHUS ONEPALIMOHHBIX YCUIUTEIICH.

76 VYpaBHenuss u mapamerpbl «l[I»-00pa3HBIX CcXeM 3aMellleHUs MACCUBHBIX (0OpPaTUMBIX)
YETBIPEXITOJIFOCHUKOB.

77 YpaBHeHuss U mapameTphl «l'»-00pa3HBIX CXEeM 3aMeIICHHUS IMaCCUBHBIX (0OpaTUMBIX)
YEeTBIPEXITOJIFOCHUKOB.

78 CoenuHeHUs  YETHIPEXIONIOCHUKOB W ONpENeNieHWe  IMapaMeTpoB  COCAMHEHUM:
nocie0BaTeIbHOE.

79 CoenuHeHus  YETHIPEXIMOIIOCHUKOB W ONpElIENieHWe  IMapaMeTpoB  COCAMHEHUM:
napasuieJIbHOE.

80 CoenmHeHusi  YETHIPEXIIONIOCHUKOB M OMNpEIEICHHE  MapaMeTpoB  COCIUHCHHI:
MOCIIE0BATENbHO — MapaljiesIbHOE.

81 CoenmHeHus: 4eTHIPEXIIOMIOCHUKOB U OIPEACIICHHE TTapaMeTPOB COCIUHEHUMN: MapaieIbHO

— MOCJIEI0BATENILHOE.

82 CoenuHeHUs YETHIPEXIIOIIOCHUKOB U ONPEJEICHNUE MTapaMeTPOB COEIUHEHUI: LENOoYeYHOe
(kackamHoe).

83 IlemoueyHoe (KackaJHOE) COEOUHEHHE YETHIPEXIOJIIOCHUKOB IPH  COIVIACOBAHHBIX
Harpys3Kkax.

84 CoOcTBeHHBIE TapaMeTpPHI IepPeIavH.

85 Paboune napameTpsl - BXOJIHbIE, IPUBEIEHHBIE COPOTUBICHUS YETHIPEXITONIOCHUKA

86 Paboune napameTpsl - BXOAHbBIE COIIPOTUBIICHUS MEPEIAYN YEThIPEXTIOIIOCHHUKA.

87 Paboune k03 PULHEHTHI epelaun TOKAYETIPEXTIOIIOCHBIX LIeTIeH.

88 dyHkIMU nepegaun TOKaueThIPEXTIONIOCHBIX LIETIEH.

89 Paboune k03 PULIMEHTHI epelaun HanpsKeHUs YeThIPEXTIOIIOCHBIX LENeH.

90 dynkuuunepenayy HarpsHKEHUs YETHIPEXITONIOCHBIX LENeH.

91 PaGoune korpPUIHEHTHIIEPEaAYN MOIIHOCTH YETHIPEXTIOIIOCHBIX IIETIEeH.

92 ®yHKuMY NEpesaud MOIIHOCTH YETHIPEXIIONIOCHBIX LIeNeH.

93 OO6mmue cBoiicTBa (QYHKIMH Nepeaayn 0OpaTUMbIX YETHIPEXTIOIIOCHBIX LEHeH.

94 YeThIpEXIOIIOCHUK KaK NEPEJATOYHOE CUTHAJILHOE 3BEHO.

95 Pexumbl paboThl YETHIPEXIOIIOCHUKA: PA0OUUil peKuM.

96 Pexxumbl paboThl yeThlpexmnontocHuka: K3.

97 Pexumbl paboThl UETHIPEXTOIIOCHUKA: X X.

98 IIpoxomaHOM YEThIPEXTIOIOCHUK.

99 CuMMeTpHUUYHBINA YETHIPEXITOIIOCHHUK.

100 CoenuHeHMs 3B€HbEB YETHIPEXTIOIIOCHUKOB M TIApaMETPhl COSTMHEHUN: MapaieIbHOE.

101 Coennnenus 3BCHBEB YETBIPEXIIOJIIOCHUKOB u napaMmeTpsl COEIMHEHUI:
MoCJIeI0BaTEIbHOE (1IETIOYEHHOE).

102 CoennHeHNs 3BEHBEB YETHIPEXIIOIIOCHUKOB U ITapaMeTPhl COEIMHEHUI: BCTPEYHOE.

103 Bripaxenus Z, Y, H — napameTpoB uepe3 A-nmapamMeTpsl.

104 YpaBHEHUs YETHIPEXIOIIOCHUKA B THIIEPOOTNYECKUX (DYHKIIHSX.

Pa3nes 4. Teopus neneii ¢ pacnpeaeJéHHbIMH IapaMeTPaMH
105 Otnnume cxem ¢ cOCpeIOTOYCHHBIMHU ITapaMeTpamMu U pPACIIPEACICHHBIMH.
106 OnexTpuueckue LEeNM C pacnpeAcaéHHbBIMM napaMeTrpaMd. OCHOBHBIE MOHATHS U
3aKOHOMEPHOCTH.
107 IIpuMeHseMOCTb LIETIEN C paclpeleIeHHBIMU ITapaMETPAMHU...
108 DnexTpuueckue Henu ¢ pacnpeaenéHHbIMU napaMerpamu. [lepBudnbie mapameTpsl.



109 DnekTpuyeckue IEnu ¢ pacnpeaeIEHHbIMUA apameTpaMu. BTopruHbie mapameTpsl.

110 IloHATHE OIHOPOAHOM IEKTPUUECKOMN AIUHHON JIUHUM.

111 IlonAaTre HEOAHOPOIHOM ANEKTPUUECKOMN JJIMHHON JTMHUU.

112 Cxema 3amenieHusi U ypaBHEHHUS OJJTHOPOJHOM SIEKTPUUECKON JIMHUM.

113 Pexxumbl pabOTHI OTHOPOIHOM JIEKTPUUECKONW KOPOTKOM JIMHUH.

114 IloHATHe CUMMETPUYHON AJIMHHOM JIMHUM.

115 BwiBox TenerpadHbIX ypaBHEHUN JTUHUU.

116 YpaBHeHUs AIMHHOW JIMHUU NPU NEPEXOAHOM PEXUME IapMOHHYECKOI'O IEPEMEHHOIO
TOKA.

117 VYpaBHeHHMs IMHHOM JIMHUM TIPA YCTAHOBUBILEMCS peXUME TapMOHUYECKOTO
MIEPEMEHHOT0 TOKa.

118 BosHOBBIE IPOLIECCH B OAHOPOJHON JJIMHHOW JTMHUU: 11 JJAI0LIUE BOJIHBI.

119 BoaHoBbI€ MTpO1IECCH B OJJHOPOAHON IJIMHHOM JIMHUU: OTPa>KEHHBIE BOJIHBI.

120 CooTHomueHusI MEXAY KOMIUIEKCHBIMM aMIUIMTYJaMU MAJaloUMX U OTPaKEHHBIX BOJIH:
IIPU MOJIKJIFOYEHHOW Harpys3Ke.

121 CooTHolEeHUSI MEXAY KOMIUIEKCHBIMHM aMIUIUTYJaMU MaJalolUuX U OTPaKEHHBIX BOJIH:
npu K3 B Harpyske.

122 CooTHolIEeHUSI MEXAY KOMIUIEKCHBIMM aMIUIMTYAAMM MaJaloluX M OTPAKEHHBIX BOJIH:
pu XX B Harpyske.

123 VYcnoBue cornacoBaHusl JJIMHHON JIMHUN U HArPY3KH.

124 OcHoBHbIEC TapaMeTPbl BOJIHBI.

125 TlepBuUuHbIE U BTOPUYHBIE TAPAMETPHI JITIMHHON JTMHUU.

126 KoadgdunueHT oTpakeHUsI ITUHHOMN JIMHUH.

127 Pacnpenenenue HanpsyKeHUI BAOIb OAHOPOAHON JUIMHHOM JIMHUU: OOIINE BBIPAXKEHHUSL.

128 PacnpeneneHnue TOKOB BI0JIb OAHOPOJHON JJIMHHON JTMHUH: OOIIHE BIPAKESHHUS.

129 Yactable ciyyau 0JTHOPOAHOM JAJIMHHON JIMHUU: COTJIACOBAaHHAs JIMHUS.

130 YactHble cayyan OAHOPOJHOM JUIMHHOW JIMHUU: 3JIEKTPUUECKH IJIMHHAS JTUHUSL.

131 YactHble ciiydyan OJJHOPOAHOMN JJIMHHOW JIMHUU: HIEKTPUUECKU KOPOTKAs JINHUS.

132 Jlunus 6e3 moTepsb, €€ MepBUYHBIC TAPAMETPHI.

133 JIunug 6e3 noteph, €€ BTOPUUHbIE TTAPaMETPBHI.

134 TenerpadHble ypaBHEHUs AJs TUHUM O€3 TOTEPb.

135 OpnHopomHas JIMHHAS JTMHUS KaK Y€ThIPEXITOIIOCHUK.

136 Omnpenenenue napaMeTpoB OAHOPOJHON JUIMHHOM JIMHUU U3 OIBITOB XOJIOCTOr0 X0/a.

137 Omnpenenenre mnapaMeTpoB OJHOPOJHOM JUIMHHOW JIMHUM W3 ONBITOB KOPOTKOTO
3aMBIKAHUA.

138 Cxembl 3aMenIeHus IITMHHON JIMHUU.

139 HckyccTBeHHBIE NTMHHASINHUU.

Paspnen S. Teopust djieKTpU4ecKHX (PUILTPOB

140 DnexTpuueckue GUIBTPHI U UX KiIacCU(UKALINSL.

141 Cxempl mpocTeHmux (GUIBTPYIOIIMX ©  Koppektupyromux unened RC wu  ux
xapaktepucTuku: RC - GuiabTpbl HU3KUX YaCTOT.

142 Cxempl mpocTeHmux (GUIBTPYIOIIMX U Koppektupyromux uneneit RC wu  ux
xapaktepuctuku: RC — BbICOKHX 4acToT/

143 Cxempl mpocTedmmx (GUIBTPYIOIMX M Koppektupyromux neneit RC wu  ux
xapakTepucTiku: RC—punbTpsl 3arpaguTeabHbIE.

144 Cxempl mpocTedmux (UIBTPYIOIIMX U Koppektupyromux uneneir RC wu  ux
xapakTepucThku: RC—puinbTpsl moiaocoBsIe.

145 AxtuBzble RC-QuiabTpsl, c1ocoObI MX MOCTPOCHUS.

146 AxtuBable RC — QuibTpbl ¢ pa3BA3bIBAIOLIUMUYCUIUTENSIMUC YaCTOTHO-3aBHCHUMOMN
00paTHOH CBS3bBIO.



147 AxtuBable RC — GuiabTphl ¢ pa3BsA3bIBAIOIIMMHUYCHIATEIIMUCMHOTOTIETIIEBON 00paTHOM
CBS3bI0.

148 YcnoBus npomyckanuss RCraccuBHBIX GUIBTPOB, UX XapaKTEPUCTUUECKHUE ITapaMETPBHI.

149 YcnoBus 3anepxxuBanusiR CriacCUBHBIX (DMIIBTPOB, UX XapaKTEPUCTHUECKUE MTAPAMETPHI.

150 YcnoBust nponyckanusi peakTHBHbIX LCHacCuBHBIX (DUIBTPOB, X XapaKTEPUCTUUCCKUE

napameTpsbl.
151 YcnoBus 3anepxkuBanuspeakTHBHbIX LCIIaCCUBHBIX (UIBTPOB, UX XapaKTEPUCTUUYECKUE
napameTpbl
152 YcnoBusi mpomyckaHus W 3aJepKUBAHUS PEAKTUBHBIX (QUIBTPOB, HX pabouune
napameTpsbl.

153. YcnoBue cornacoBanus maccuBHOro RC-duiabTpa ¢ Harpy3koii.

154. YcnoBue cornacoBanusi peakTHBHOTO nmaccuBHOro LC—(unbTpa ¢ Harpy3Koi.
155. Onpenenenue pacueTHOE, pe30HAHCHOM YaCTOTHI pabOThI PUIIBTPA.

156. OnpenencHue MOJIOCH POITyCKaHUS/3aIepKKH (PUIBTpA.

157. YcnoBue onpenenaeHus Moockl padounux 4acTOT MACCUHOTO (QHUIIBTpA..

158. PeaktuBabie HY ¢unbTps! Trmna k.

159. PeaktuBabie BU ¢hunbTpsl THA K.

160. PeakruBnublie CY ¢punbTphl THA K.

161. PeakTuBHBIC 1TOI0COBBIC (PUIBTPHI THIA K.

163. PeakTuBHBIE 3arpaxaatoniie GuiIbTpsl THMa k.

164. PeaxtuBasie HU ¢uabTpel THIA M.

165. PeaktuBnbie BU ¢unbTpe! THIIA M.

166. Peaktuabie CU punpTpsl THIIA M.

167. PeakTHBHBIE MTOJIOCOBBIE (PHIIBTPHI TUIIA M.

169. PeaktrBHBIC 3arpakaaronye GUIbTPhI TUIIA M.

170. Buzpl anmpokcuManuu, IpUMEHsIeMbIe TIPU CHHTE3€ (PHIIBTPYIOIINX LETeH.
169. IlonmHOMHMANIBHBIC (DUIBTPHI.

170. BuusHMEe nOTEph HA XapaKTEPUCTUKU (QUIBTPOB.

171. BnusHHE HECOTIACOBAHHOCTU HPArpy30K HA XapaKTEPUCTUKU (PUITBTPOB.
172. Cunte3 GpUABTPYIOMMX IIENed MO 3alaHHbIM pab04YUM XapaKTEPUCTHKAM.
173. Pacder GpuIbTPOB MO 33AaHHBIM YaCTOTHBIM XapaKTEPUCTUKAM

174. TpebGoBaHUsI K TIEKTPUUECKUM (DUITBTPAM.

3.7TunoBoe npakTH4ecKoe 3aJaHue K IK3aMeHy
(JU1sL OLIEHKH yMEHUIN)

PacnipenenieHre NpakTUUECKUX 3aJaHMM K OK3aMEHY HAXOAWUTCA B 3aKpBITOM IS
oOyyaromuxcs goctymne. Pa3paboTaHHbI KOMIUJIEKT THUIOBBIX NMPAKTUYECKUX 33/JaHUN K HK3aMEHY
HE BBICTABIISIETCS B 3JICKTPOHHYIO HH(pOpMaIlMOHHO-00pa3zoBatenbHyto cpeny 3a0DKTUpI ' YIIC, a
xpaHuTcs Ha Kadenpe-pazpadborunke B coctae POC 1o TUCHUTITHHE.

Hwxe npuBeneH o0pasel TUIIOBOTONPaKTHUECKOT03aJaHUSKIK3aMEHY.

06pa3eu TUIIOBOT'OIIPAKTUYCCKOTO3aJaHUAKIK3AMCHY

Onenute Qu3nveckue napamMeTpsl JUIMHHOMN JIMHUY, BIUSIONINE HA BETUYHHY BOJTHOBOTO
conpotusiieHus (328 +J45,5) Om nuHUM, NIpH NepecedyeHu BbICOKOBOIbTHOM JIDIT — 3T0:
1- akTUBHOE, OMHUYECKO€e conpoTuBiieHne 328 Owm;
2- peakTUBHOE, MHIYKTUBHOE U EMKOCTHBIE CONpoTuBiIeHus (45,5 Om);
3- cymMMapHoO€e, KOMIIEKCHAs! BETUYMHA COMPOTUBIICHUSI.

3.8TumnoBoe NnpakTH4ecKoe 3aJaHNe K IK3aMeHY
(17151 OLIEHKH HaBBIKOB U (MJIM) OMbITA AEATEIHHOCTH)



Pacripenenienrie  mpakTHUYECKHX 3aJaHW K OSK3aMEHY HAXOAWUTCA B 3aKPhITOM IS
oOyyaromuxcsi 1octyme. PazpaboTaHHBIN KOMILIEKT TUIIOBBIX MPAKTUYECKUX 3aJaHUN K SK3aMCHY
HE BBICTABISICTCS B JICKTPOHHYIO MH(DOpMaIMOHHO-00pa3oBaTenbhyio cpeny 3a0KTUpI YIIC, a
XpaHUTCs Ha Kadenpe-pa3padoTunke B coctae POC 1Mo TUCIHILIHHE.

Hwuxe npuBeneH oOpaselr THIIOBOTOMPAKTUIECKOT03a/IaHUSK 3a4ETY.

O0pa3zer THIIOBOTOMPAKTUUECKOT03a/IaHUSKIK3aAMEHY
Jana cxema 3aMelIeHus JBYXITOIIOCHUKA, ONPEICIIUTE €r0 SKBUBAJIEHTOE BBIXOIHOE

conpoTuBiieHue nmpu T-o06pa3noit cxeme 3amemenus: R =120 Om, L= 0,32 m['w, C=12 Mk, G =
10 mcum.



4. MeToau4eckue MaTepuabl, ONpeAeIsIolue Npouea1ypy OeHMBaHUA
3HAHUM, YMEHUH, HABBIKOB U (MJIH) ONBITA AEATEILHOCTH, XapaKTepHU3YIOLIHX

3Tanbl POPMHUPOBAHUS KOMIIETEHIIUIH

B Tabnune mnpuBeAeHBbl ONUCAaHUS TMPOLENYp TMPOBEACHHS KOHTPOJIbHO-OILEHOYHBIX
MEPOTIPUSTHIA U MPOLEAYpP OLICHUBAHUS PE3YJIbTaTOB O0YyUEHHUSI C IOMOIIbIO OLIEHOYHBIX CPE/ICTB B
COOTBETCTBUH C paboyeil MporpaMMoil TUCHUIUIHHBY/ TTPAKTHKY.

HaumenoBanue
OLICHOYHOT'O
CpeACTBa

Onucanus npoueaypnl NIPpOBEACHUS KOHTPOJIbHO-OIICHOYHOT'O MEPOIIPUATUA U
npoueaypbl OUCHUBAHUA PE3YJILTATOB OGy‘IeHI/IH

PacuerHo-Tpaduueckas
pabota (PT'P)

[IpenonaBaTens He MeHe, 4eM 3a JABE HeAenu 10 cpoka 3ammrtel PI'P momxen
CoO0IIUTh KaXkaoMy oOydaromemycst Homep Bapuanrta PI'P. 3ananus PI'P BbutoxeHs! B
QNEKTPOHHOH  WH(pOpMaNHOHHO-oOpa3oBarenpHOW  cpeme  3ablDKTHUpI VIIC,
JIOCTYIHOW oOyd4aromemycss depe3 ero Ju4HBIM kaOwHer. PI'P  momxmHa OBITH
BBIIIOJIHEHA B YCTAHOBJICHHBIM IIPEMOAaBaTeIeM CPOK M B COOTBETCTBUU C
TpeboBaHusMH K odopmienuto PI'P  (TekcroBo wm Tpaduueckon gacTeid),
chopmynupoBanHsiME B [lonoxennmn «TpeGoBaHuMs K O(OPMIICHHIO TEKCTOBOH U
rpadudeckoit moxymeHTanuu.HopMmokoHTponb» (B mociemHeil pemakmmm). PIP B
HAa3HAYCHHBIN CPOK CHAIOTCS Ha MpoBepKy. Eciu npenycmorpena ycrHas 3amura PI'P,
TO oOydarommiica OOBACHAET pELIeHHEe 3a/ay, YKa3aHHBIX IIpernojaBaTelieM, U
OTBEYAET Ha €r0 BOIPOCHI

KonrponbHas padborta

[IpenomaBatens Ha YCTAHOBOYHOM 3aHSATHH JOBOJUT 10 OOYYaIOIIMXCS: TEMBI,
KOJIMYECTBO 3aJaHWi B KOHTPOJIbHOH pabore. KoHTponbHas pabora momkHA OBITH
BBINIOJIHEHA B YCTAHOBJICHHBIN CPOK M B COOTBETCTBHH C MPaBHIAMHU K 0(GOPMIICHHIO
(TexcroBoil W rpaduueckoil dacrteil), cdopmyaupoBaHHbIMH B [lojoxeHun
«TpeboBanus K odopmIiIeHHIO TEKCTOBOU u rpaduyeckoit
JokyMeHTauuu.HopMOKOHTpOIB» B HOCIHEAHEW — penakuuu.  BeInonaHeHHas
KOHTpOJIbHAs paboTa mepenaercs JUlf MPOBEPKU IMPETOJaBaTENI0 B yCTAHOBJICHHbBIE
cpoku. Ecnu KoHTposbHast paboTa BBINOJIHEHA HE B COOTBETCTBHHU C YKa3aHUSIMH HJIH
HE B IIOJIHOM 00beMe, OHa BO3BpallaeTcs Ha J0paboTKy

CobecenoBanue, IperyCMOTPEHHOE Pabodeii MPOrpaMMoi TUCIUILINHBL, TIPOBOJUTCS
Ha TpakTHYecKOM 3aHATHM. lIpemomaBarens Ha  NPaKTHYECKOM  3aHATHH,

CobecenoBanue NPEIIIECTBYIONEM 3aHITHIO TMPOBEIEHUSI KOHTPOJIS, JOBOAUT O O0YHYaIOIIUXCATEMY,
BONPOCHl  JIIs  TOATOTOBKM K cobecefoBanmio. PesynbpTaTel  cobecenoBaHus
Hpero/iaBaTelb JOBOAUT JI0 00YyUarONIMXCsl Cpa3y MOCIIe 3aBEepIICHUsI coOece10BaHusl
TectupoBaHue MNPOBOAUTCS 1O pe3yjibTaTaM OCBOCHHS TEM MM Pa3JelioB
JUCHUINIMHBI WX IO OKOHYAaHHUIO €€ U3YUYCHUSA BO BPEMA IMPAKTUIYCCKUX 3aHaThil. Bo
TeCTHpOBaHI/Ie BpEMs TPOBCIACHUA :FeCTHpOBaHI/ISI IIOJIB30BATHCA y‘le6HI/IKaMI/I,V CIIpaBOYHUKaAMU,
(KOMIIbIOTEpHBIE KOHCIEKTaMH JIeKIUH, TeTpajsiMud JJIsl MPAKTHYECKUX 3aHATHA HE pa3pelieHo.
[penonaBaresb HA MPAKTUIESCKOM 3aHSTUH, MIPEALISCTBYIONIEM 3aHITHIO MPOBEICHUS
TEXHOJIOTHH)

TECTA, AOBOJIHUT [0 O6y‘la}OH.II/IXC$[Z TEMBI, KOJIHUYECTBO 3a£[aHPIﬁ B TCECTC, BpPEMs
BBITTOJTHCHMUA. PeSyJ’IBTaTLI TECTUPOBAHUA BUIAHBI O6y‘la}OH.ICMYC$[ Ha KOMIIBKOTEPC
Cpa3y MOCJIC MPOXOKACHUS TCCTA

3amura nabopaTopHOH
paboTsI

BaruTa 1a00paTOpHBIX paboT MPOBOAUTCS BO BpeMsl 1a00paTOPHBIX 3aHATHI. Bo Bpems
MpOBEJCHUSI  3aIMUTBI  JIAOOpaTOpHOl  paboThl  TOJIB30BAThCA  y4eOHUKAMH,
CIpaBOYHHKAMHM, KOHCIICKTAMH JICKIIUi, TETPAISIMH HE Pa3perieHo.
[MpenonaBarens Ha JiabopaTopHOil paboTe, MPEALIECTBYIONIEH 3aHATHIO IMPOBEICHUS
BaIUTBHI JTAOOPATOPHOW pPabOThI, JOBOAMUT N0 OOydalOmUXCs: HOMEp 3alluIiaeMoin
mabopaTopHOi paboThI, BpeMs Ha 3aIIUTYy JJa0opaTOpHOU pabOTHI.

IIpenogaBatens nHGOPMUPYET OOYUAIOMIUXCS O PE3yJIbTaTax 3allUThl TadopaTOpHOH

pa6OTI)I Cpasy Nnocji€ €€ KOHTPOJIbHO-OUCHOYHOI'0 MEPOIIPUATHUSA

JIns opraHu3anM W TPOBEACHUS TPOMEXKYTOYHON AaTTeCTAllMd COCTABISIFOTCS THIIOBBIC
KOHTPOJIBHBIC 3alaHud HWJIIM HWHBIC MaTCpHaAJIbI, HGO6XO)II/IMBIG 1A OLICHKHU 3HaHHI>'I, yMeHPIfI,
HaBBIKOB M (WJIM) OMBITA ESATEIBHOCTH, XapaKTEPU3YIOMINX 3Talbl (POPMUPOBAHUS KOMIIETCHIINH B
HpoIecce OCBOCHHSI 00pa30BaTEeIbHON IIPOTPAMMBEL.

[lepeueHb TEOPETHUECKHX BOIPOCOB W THUIIOBBIE MPAKTHUYECKHE 33/JaHHs PA3HOTO YPOBHS
CIIOYKHOCTH JIUISI TIPOBEJICHHS TPOMEXKYTOYHOH aTTecTaluy OOydYarolfecsl MOJTydYaroT B Hadaje



ceMecTpa uepe3 dJIEKTPOHHYIO HHGOPMAIMOHHO-00pa3oBaTenbHyo cpeny 3abllDKTUpI YIIC
(TMYHBINA KaOMHET 00ydJaroIerocs).

Onucanue npoueayp NpoBeaeHNsi MPOMEKYTOYHOM aTTecTalluM B (popMe IK3aMeHa
U OLleHMBaHHS Pe3y/JbTATOB 00y4eHHs

[IpomexyTrouHas arrecranus B popme 3K3aMeHa MPOBOJIUTCS IMyTEM YCTHOTO coOece0BaHMUs
1o 6useraM win B GopMe KOMIBIOTEPHOT'O TECTUPOBAHMUS.

[Ipn mnpoBeneHUMM MPOMEXKYTOUHOM aTTectauuu B (opme cobecenoBaHUS OUIIETHI
COCTABIIAIOTCSL TAKUM 00Pa30M, YTOOBI KXKABIN M3 HUX BKJIIOYAT B CE0sl TEOPETUUECKHUE BOIPOCHI U
MPAKTUYECKHE 3a/1aHusl.

bunet conepuT: ABa TEOPETUUECKUX BOMPOCA JUIsl OLEHKU 3HaAHUN. TeopeTuueckue BOIpOCH
BBIOMPAIOTCS M3 MEPEYHs BOMPOCOB K SK3aMEHY; JBa MPAKTHMUECKUX 3aJaHUS: OAHO U3 HUX IS
OLIGHKM YMEHHUH; Apyroe MpaKTHYeCKOe 3aJaHue JUIs OLCHKHM HaBBIKOB M (WJIHM) OIbBITa
JESITEIbHOCTH.

Pacrnipenienenuie TeopeTHUECKUX BONPOCOB M MPAKTUYECKUX 3aJaHUM 10 3K3aMEHAI[MOHHBIM
OusieTaM HaXOJUTCS B 3aKPBITOM Ui oOydaromuxcs qoctyme. PazpaboTaHHbI KOMIUIEKT OUIIETOB
(25-30 OmneTOB) HE BBICTABISETCS B JJICKTPOHHYIO HH(POPMAIIMOHHO-00PA30BATEIBHYIO CpPEIy
3a0KTUpI VIIC, a xpanutcs Ha kadenpe-pazpadorunke POC Ha OyMaKHOM HOCUTENE B COCTaBE
®OC no JUCHUTIINHE.

Ha sk3amene oOyuaromuiics Oeper OuieT, Ais MOATOTOBKH OTBETa HAa 3K3aMEHAI[MOHHBIH
Oounet oOyuaromeMycst OTBOJUTCS BpeMs B Ipesenax 45 MuHyT. B mporecce orBeta 00y4aromerocs
Ha BOIPOCHI U 33/1aHus OHIieTa, MPenoiaBaTesib MOXKET 33a/1aBaTh JOMOIHUTEIbHBIE BOIIPOCHI.

Kaxnplii Bompoc/3aianue OwWiieTa OLIEHUBACTCS IO YETHIPEXOAJUIBHOW CHCTEME, a Janee
BBIUMCIISIETCST cpefHee apu(MeTHYecKoe OIEHOK, MOMYyYEHHBIX 3a KaKIblii BOIPOC/3a/laHue.
Cpennee apudMeTndecKoe OICHOK OKPYTIISIETCS 10 LEJIOTO 10 MPaBHJIaM OKPYTJICHHS.

[Ipyn mpoBeneHUM MPOMEKYTOUHOM aTTecTanud B (POpME KOMIIBIOTEPHOTO TECTHPOBAHHS
BapHUaHT TECTOBOTO 3amaHus Gopmupyercs uz OT3 mo aucHUIUIMHE CIy4ailHBIM 00pa3oM, HO C
ycnoBueM: 50 % 3amaHuil JOKHBI OBITh 3aAaHUSIMU OTKPBITOrO THMa U 50 % 3amanuii — 3aKphITOro
THUTIA.

Oo0pa3zen 3K3aMeHALIMOHHOT0 OuJieTa
JUIs 00y4aroImuxcst O4HOU (hopMbl 00yUEHUS

« LBoEEa Buaer Ne 1 Ha hK3aMeH g:fiz(ﬁﬂﬁ}g
0 JUCLIUIIJIMHE ) AP

3a6KT . . «DNEKTPOCHAOKEHUE
(MpT'VTIC) «Teopust TMHEHHBIX 2JEKTPUUECKUX LIenei» 3a611KT
20 20 4 cemecTp (axkynpTeTa OY4HOr0 00y4YEeHHUS C.A DYIHIIOR

y4eOHBIN TOf

1 quLIpéXHOJHOCHI/IK KaKk 3BCHO BHGKTpH‘{eCKOﬁ OCIIN. COCI[I/IHCHI/IH 3BCHBCB M IIAPAMCTPLI
COCI[I/IHGHI/II\/'IZ napajijiCJIbHOC, EMMOYCUYHOC, BCTPCUHOC

2. Ilpuémbl MOCTPOEHHUSI CXEMbI IMACCHBHOIO JABYXIOJIOCHUKA IO 33JaHHON (YHKIMH BXOJIHOTO
COIIPOTHUBIIEHUS - Z(p) WIN BXOAHOM MpoBouMOCTH - Y (p).

3. V3BecTHBI TOK M HaMpsDKEHUE Ha BXOJIE MTACCUBHOTO JIBYXIOJIIOCHUKA. Onpeaenure
AKTUBHYIO, PEAKTUBHYIO U MOJHYIO MOUTHOCTH B II€MHU IIPU U3BECTHOM TOKE:!
i= 2 sin(mt), A, u=200*2sin(ot+60°),B.




4. PaccunTaiiTe BOJTHOBOE CONPOTHUBICHHE JJIUHHON JIMHUM U KO3()(PULIUEHT pacrpocTpaHeHHMS,
€CIIM W3BECTHBI TIEPBUYHBIC MapaMeTphl JHHHH: Ry=94 Owm/km, Ly=0.808-107 Tm/km,
C=28.052:10"

Cocmasun: Emenvsanos A.T.

Oo0pa3en 3k3aMeHALIMOHHOT0 OMJIeTa
JUIs 00y4aroIuXxcs 3a09HOM (HOpMBI 00yUeHHS

@Eﬁ Buaer Ne 1 Ha sk3aMeH S;Zfiz(ﬁﬂ;f
IO JUCILIUIIJINHE )
(I?Iig“l/&l’}ll'([]é) «Teopus JIMHENHBIX NIEKTPUUECKUX LICTICH» «aﬂngI; %%{;?{,K CHuey
20 /20 3 Kypc 3a049HOTO (hakyiIbTeTa C.A DIIIILIOR
y4eOHBIN TOJT

1 quBIpéXHOJIIOCHI/IK KaxK 3BC€HO BHCKTpI/I‘ICCKOﬁ OCIIN. COCI[I/IHCHI/IH 3BC€HBCB M IIapaMETPBbI
COCIUHCHHIL: napajjiCJIbHOC, HCIMOYCYHOC, BCTPCUHOC

2. Ilpuémbl MOCTPOEHHUSI CXEMbl IACCUBHOTO IBYXIIOJIOCHHKA MO 33JJaHHOM (DYHKIIMM BXOIHOTO
COINPOTHUBIIEHUS - Z(p) WIK BXOJIHOM NPOoBOUMOCTH - Y (P).

3. 3BeCcTHBI TOK U HaIpsKCHUE HA BXOJC MAaCCHUBHOT'O ABYXIIOJIFOCHUKA. OHpeI[eJ'II/ITC
AKTUBHYIO, pCAKTHUBHYIO U IMMOJIHYIO MOITHOCTH B LICIIU ITPU U3BECTHOM TOKC!:

i= 2 sin(wt), A, u= 200*2sin(wt+60°),B.
/
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4. PaccuuTaiiTe BOJIHOBOE COINPOTHBIICHUE IJIUHHOW JHHUHM U KOA(P(UIMEHT pacrpoCTPAHCHUS,
€CIM W3BECTHBI TMEpBUYHBIE mapameTpbl JuHUU: Rp=94 Om/km, L,=0.808107 Tu/km,
Co=28.05210"

Cocmaesun: Emenvsanos A.T.




