T'AOY BO «IATECTAHCKUU T'OCYJIAPCTBEHHbBIN
YHUBEPCUTET HAPOJHOI'O X035 CTBA»

Ymeeporcoenvl pewvenuem
Yuenozo coesema /[I'YHX,
npomokon Ne 11

om 06 uona 2023 2.

KA®EJIPA <MHOOPMAIIMOHHBIE TEXHOJIOI'NN 1
NHOOPMALIUOHHASA BE3OITACHOCTDb»

OLIEHOYHBIE MATEPHUAJIBI
MO JUCLUIIJIMHE
«JEKTPOHUKA M CXEMOTEXHHUKA»
HATIPABJIEHUE [IOJIFTOTOBKU 10.03.01

NHOPOPMAILIMOHHAS BE3OITACHOCTD, ITPO®NJIb
«bE3OITACHOCTBb ABTOMATU3NPOBAHHbBIX CUCTEM»

YpoBeHb BhICIIET0 00pa3oBaHMs - OaKalaBpuaT

JOKYMEHT MoarnMcAH
QNEKTPOHHOW MOAMUChLIO

CepTtudmkat: 0D8142F19CA901112FC315F43B93C341
Bnapeneu: byyaeB Axven NammngoBuy
Hencteutenen: ¢ 19.05.2022 no 12.08.2023

. J

Maxaukana — 2023



YK 681.518(075.8)
bbK 32.81.73

CocraBurenb — MycrtadaeB Apcian ['acaHOBUY, JOKTOp TEXHMYECKHX HAYK,
notieHt, npodeccop kadenpsl «MHDOpMAIMOHHBIE TEXHOJOTHMH U WHOOPMAIMOHHAS
6e3omacHocTh» JIT'YHX.

Buyrpennuii penenseHt — [amkueB Cunmuban MaromenoBud, JOKTOP
XUMHUYECKUX HayK, npodeccop, npodeccop xadenpsl «MHbDoOpMamoOHHbIE TEXHOJIOTUU
u uHpopmaimonHas 6e3omnacuocts» JAI'YHX.
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OneHouHble Marepualibl MO0 AUCHUIUIMHE «DJIEKTPOHHKA U CXEMOTEXHUKA
pasMeIieHbl Ha ouIMaibHOM caiite Www.dgunh.ru

MycradgaeB A.I'. OueHouyHble Marepuanbl MO JUCHUIUIMHE «DJIEKTPOHUKA U
CXeMOTexHuKa» il  HampasieHuss mnoarotoBku 10.03.01  Hudopmanmonnas

0e301acHOCTh, Mpoduiib «be30macHOCTh aBTOMATU3UPOBAHHBIX CHCTEM». — Maxadkara:
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PekoMeH10BaHbI K YTBEPKICHUIO PYKOBOJIUTEIEM OCHOBHOM MpohecCHOHATbHON
o0pa3oBaTenbHON MPOrpaMMbl BBICIIEr0 00pa30BaHMs — MPOrpaMMbl OakanaBpuara 1o
HanpapieHuto noaroroBku 10.03.01 Wudopmanmonnass 6e30macHOCTb, NPOGUIIb
«be301macHOCTh aBTOMATU3UPOBAHHBIX CUCTEM», K.MIEM.H., ['acaHoBoOi1 3.A.

Onobpennl Ha 3acemanuu kadenpel «HDOpMalMOHHBIE TEXHOJOTHH U
uHpopmanmonHas 6e3onacHoctb» 31 mas 2023 r., npotokoi Ne 10.
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Ha3znayeHune O1leHOYHBIX MaTepuaioB

OneHouHbIle MaTepuasbl I TEKYIIEro KOHTPOJIs YCIEeBaeMOCTH (OLIEHUBAHUS
X0/la OCBOCHHUS JUCHUIUIMH), JJI1 TMPOBEACHUS MPOMEKYTOUHOM aTTeCTaluu
(oLleHUBaHUSI TMPOMEXKYTOUYHBIX U OKOHYATENIbHBIX PE3YJbTaTOB OOYYEHHS IO
JTUCIUIUIMHE) OOYyYaroNIMXCsl MO JUCHUIUIMHE «DIJIEKTPOHUKA U CXEMOTEXHHKa» Ha
COOTBETCTBHE MX Y4YEOHBIX JOCTMKEHUH MO3TAIHBIM TPEOOBaHUSAM 00pa30BATEIHLHOMN
nporpamMmbl  Beiciiero oOpazoBanus 10.03.01 HWudopmarmonHas 06e30MMacHOCTS,
npoduis «be3omnacHoCTh aBTOMaTU3UPOBAHHBIX CUCTEM)

OueHouHblE Marepualibl MO AWCHUIUIMHE «DJIEKTPOHHKA U CXEMOTEXHUKa
BKJIFOYAIOT B ce€0s: MepeyeHb KOMIETEHIMI C YKa3aHUEM BUIOB OLIEHOYHBIX CPEICTB B
MIPOLIECCE OCBOEHUS TUCLUIUIMHBI, ONMHUCAHHUE IOKA3aTEIe U KPUTEPUEB OLICHUBAHUS
KOMITETEHIIMM Ha Pa3IMYHBIX 3Tanax ux (OpMHUPOBAHHUS, OMIMCAHKE ITKAJ OIECHUBAHMUSI,
TUIIOBBIE KOHTPOJIbHBIE 3a/IaHUs WIM UHbIE MaTepuaibl, HEOOXOAUMBIE JUIsI OLICHKU
3HAHWM, YMEHUHN, HaBBIKOB U (WJIM) OMbITA JACSATEIBHOCTU, XaPAKTEPU3YIOIIUX ITaIlbl
¢dopmupoBanus komneteHuMid B mponecce ocBoeHus OIIOIIl;  meroguueckue
MaTepUasbl, ONPEACAIONNE NPOLEAYPbl OLICHWBAHUS 3HAHWUNA, YMEHHW, HAaBBIKOB U
(unn) ombITa ACSITENBHOCTH, XapaKTEPU3YIOIIUX 3Tabl (OPMUPOBAHUS KOMIIETEHIUH.

OneHoyHble MaTepuanbl CPOPMHUPOBAHBI HAa OCHOBE KIIIOUEBBIX IPHUHIIUIIOB
OLICHUBAHUS:

- BQJIMJHOCTU: OOBEKTHl OLEHKH JOJLKHBI COOTBETCTBOBATh IOCTABICHHBIM
1easiM oOy4eHHUS;

- HaJeKHOCTH: HCIOJIb30BAaHUE €IMHOOOPA3HBIX CTAHJIAPTOB U KPUTEPHUEB IS
OLICHUBAHUS TIOCTHXKCHU;

- 00OBEKTUBHOCTH: pPa3Hble 00yYarolmuecs A0HKHbBI UMETh PABHbIE BO3MOKHOCTHU
IUTSl TOCTHOKEHUS yCIiexa.

OCHOBHBIMH MapaMeTPaMu U CBOMCTBAMHU OLICHOUYHBIX MAaTE€PHUAJIOB SIBJISIOTCS:

- IpeIMETHAasl HaIPAaBJICHHOCTh (COOTBETCTBHE MPEIMETY HM3YUEHHsS] KOHKPETHON
T CLUUTUINHBI);

- collepkaHue (CoCTaB M B3aMMOCBA3b CTPYKTYPHBIX €AMHHUL, OOpa3yroIux
COJIepKaHUE TEOPETUUECKOM U MPAKTUYECKOW COCTABISAOIINX JUCIHUILINHEI);

- 00beM (KOJMYECTBEHHBIN COCTAB OIEHOYHBIX MaTEpPHAJIOB);

- KQUeCTBO OLICHOYHBIX MaTepUajioB B LEJIOM, OOECIEUMBAIOIIEE MOJyUYECHHE
OOBEKTUBHBIX U JJOCTOBEPHBIX PE3YJIbTATOB MPH MPOBEACHUH KOHTPOJIS C Pa3IMYHBIMU
LETISIMU.



PA3JEJI 1. NEPEYEHb KOMIETEHIIUN C YKA3AHUEM BU0OB
OINEHOYHBIX CPEACTB B IPOLHECCE OCBOEHUA JUCHUITJINHBI

1.1Tlepeyenn (popMupyeMbIX KOMIETEHIUH

KO, q)OpMYHI/IpOBKa KOMIICTCHIIHN
KOMIIETCHIIUHN
OIIK OBHIEITPO®PECCHUHOHAJIBHBIE KOMIIETEHIIUN
OITK-4 CriocobeH mpuMeHATh HeoOXoIuMble (PM3NYECKHE 3aKOHBI U MOJAEIH JIJIs
pelieHus 3aaau npodeccuoHaIbHON 1eATeIbHOCTH;

1.2. IlepeyeHb KOMINIETEHIUI ¢ YKA3aHHEM BHI0B OLICHOYHBIX CPEICTB
Dopmupyemuoie Koo u IInanupyemole Yposnu Kpumepuu Buow
KOMnemenyuu | HaUMEHOBAHU | pPe3yIbmamyl | O0CEOCHUS OoyeHueanus OUEHOYHbBIX

e UHOUKamopa| o00y4eHus no |KomMnemeHy | chopmuposanno cpeocme
OOCHMUIICCHUA | OUCUUNIUHE, uit cmu
KOMRemeHyuu | Xxapaxkmepusyro KomnemeHyuil
wiue Imanvl
dopmuposanusn
KomnemeHnuyuil
NOIIK-4.3 3HaTh: [Toporoserii |O6yuatomuiics | Baok A
Hcnonesyer |- IPUHIKIbBI|  YPOBEHb | C1a00 (YaCTUYHO)|—3ananus
TIPUHIIMIIBI paboThI } SHAET MPUHUAIL | oo nvrerppHOT
paboThI COBPEMEHHOM paboThI o VDOBHS
AJIEMEHTOB U |paHO3JIeKTPOHH COBpPEMEHHOM M
(QyHKIMOHANL |0 ammaparyphl paauosnekTponn |~ BOTMPOCHL JULA
HBIX y3JI0B |H IIPOLIECCHI, oif ammaparyps! u |00CYKICHHUS
ANEKTPOHHON |MpOTEKAIoIe B MIPOLIECCHI,
OTTK-4 anmapatypel  |HHX; IPOTEKAIOINE B
npu - OCHOBHBIE HUX W TIPHHIIHAITBI
Crniocoben
WCCIIEIOBAaHUH | IPUHIIUTIBI POEKTUPOBAHUS
MIPUMEHSITh
CPEICTB MIPOEKTUPOBAHU U HUCCIEIOBaHUS
HE00X0IMMBbIE
3aIUTHI o " CXEM
¢duznyeckue
nH(pOpMaLIUK | UCCIIEOBAHUS AEKTPOHHBIX
3aKOHBI " >
CXEM YCTPOWCTB;
MOJIEH JUTST = =
ANEKTPOHHBIX bazoBbiii | OGyuaronuiicst c
pelieHus 3ajaad o
YCTPOUCTB; YPOBEHb | HE3HAYUTEIbHBIM
npodeccuoHanb
o U omubKamMu U
HOM
OT/IENIbHBIMU
JESITENbHOCTH;
npoGenaMu 3HaeT
TIPUHITUITBI
paboTsl
COBPEMEHHOM
PaaMOdIIEKTPOHH
Ol ammaparypsl U
MIPOLIECCHI,
MIPOTEKAIOIINAE B
HUX W TPHHIIHAITHI




Dopmupyemeole Koo u Inanupyemoie Yposnu Kpumepuu Buow
KOMnemeHyuu | HAaUMEHOBAHU | pPe3yIbmamyl | OCEOCHUS OoyeHueanus OUEHOUYHbBIX
e uHouKamopa| 00yueHus no | KoMnemeHy | chopmuposanno cpeocme
JocmudiceHus | oucuyuniume, ui cmu
KOMRemeHyuu | Xxapaxkmepusyro KomnemeHnyuil
wiue Imanvl
dopmuposanusn
KomnemeHnyui
POEKTUPOBAHUS
U HCCIe0oBaHUs
CXeM
3JIEKTPOHHBIX
YCTPOICTB;
[TpoaBunyt |OGyvaromuiicst ¢
BIil YPOBEHB | TpeOyeMoii
CTEINEHbIO
MOJTHOTHI u
TOYHOCTU  3HAET
HPUHLIUIIBI
paboTsl
COBPEMEHHOM
PaanOdIIEKTPOHH
Ol anmapaTtypsl U
IPOLIECCHI,
IPOTEKAOIUE B
HUX W TPUHITATIBI
POEKTUPOBAHHUS
U HCCIeAOBaHUs
CXeM
AJIEKTPOHHBIX
YCTPOMCTB;
YMmeTh. - | IToporogsrit | O0y4aromuiics BJok B —
NPUMCHATH ~ HAa| YPOBEHb |CHabo (YaCTUYHO) 3amapms
MPaKTUKE YMECT NPUMEHATE | o o rovicruBH
METO/bl aHANIN3a Ha MPaKTHKE
OT0 YpOBHS
AIEKTPUUECKUX METOAbl aHaIHM3a
Hernei; >leKTpuueckux | SaAadH,
- OITPENIEIIATH nemneu ul— KOMILICKT
OCHOBHBIE ONpEeNENATh TEMAaTUK TUTST
ImapamMeTphl u OCHOBHBIC peq)epaTOB u
XapaKTePUCTHKHU napaMmeTpbl Y| npesenTauuit
AIEKTPUIECKUX XapaKTEPUCTUKH
CXEM. 3IEKTPUUYECKUX
CXeM
bazoBeiit | OOyuaromiuiicst ¢
YPOBEHb | HE3HAYUTEIHHBIM

U 3aTPyIHEHUSMU
yMEET NMPUMEHATh
Ha MPAaKTUKE
METOIBI aHajn3a
AJIEKTPUYECKHUX




Dopmupyemeole
Komnemenyuu

Koo u
HauMeHoeaHu
e unouxamopa
oocmusiceHus
KOMnemeHuuu

Inanupyemoie
pe3yiomamol
00yuenusn no
oucyuniune,
xapaxkmepusyio
wiue Imanvl
dopmuposanusn
KomnemeHnyui

Yposnu
oceéoenus
Komnemenuy
ui

Kpumepuu
OUeHUBAHUA
chopmuposanno
cmu
KomnemeHuui

Buowt
OUEHOUYHbBIX
cpeocme

nenei u
OIIPENEIATh
OCHOBHEIE
rapaMeTpsl 51
XapaKTEPUCTUKU
AIEKTPUUECKUX
CcXeM

IIponBunyT
bIil YPOBEHb

OO6yuarommiics
yMeeT IPUMEHSATh
Ha MpaKTHUKE
METOJBI aHaJin3a
AIEKTPUUECKUX
ereun "
OTIPENIETISATh
OCHOBHBEIC
napameTpbl u
XapaKTePUCTUKHU
AIEKTPUUECKUX
cXeM

Baaners:
HaBBIKAMHA

pacuera cxeMm Hu
BbIOOpa
JJIEMEHTOB
PasvoOdIIEKTPOHH
O anmaparypsl

[ToporoBssiii
YPOBEHBb

OO6yuarommiics
cnabo (4YaCTUYHO)
BJIQJICET
HaBBIKAMU
pacuera cxeM H
BBIOOpa
JIIEMEHTOB
PaIUO3NEKTPOHH
01l anmnaparypsl

bazosriit
YPOBEHD

OOyuaromuiica ¢
HE3HAYUTEIIbHBIM
¥ 3aTPyIHEHUSIMH
BJIQJICET
HaBBIKaMU
pacuera cxeM W
BbIOOpa
JIIEMEHTOB
PaarodIEKTPOHH
Ol anmnaparypsl

baok C -
3aJaHHS
PaKTHUKO-
OpPHEHTHUPOBAHH
OTr0 YPOBHS

— 3a/1a4H;

- J1abopaTopHbIE
paboTHI.

OO6yyarommmiics
CBOOOHO
BIIaJIeeT
HaBbIKaMH
pacuera CXeM u




Dopmupyemeole Koo u Inanupyemoie Yposnu Kpumepuu Buow
KOMnemeHyuu | HAaUMEHOBAHU | pPe3yIbmamyl | OCEOCHUS OoyeHueanus OUEHOUYHbBIX
e uHouKamopa| 00yueHus no | KoMnemeHy | chopmuposanno cpeocme
JocmudiceHus | oucuyuniume, ui cmu
KOMRemeHyuu | Xxapaxkmepusyro KomnemeHnyuil
wiue Imanvl
dopmuposanusn
KomnemeHnyui
BBIOOpaA
3JIEMEHTOB
PaZAMOdIIEKTPOHH
Ol anmaparypsl

PA3JIEJI 2. 3aganusi, He00X0aMMBbIe JJIsl OLEHKH IJIAHUPYEMBbIX pe3yJIbTATOB
00y4eHHMS 110 JUCHHMIIUHE

Jliist npoBepku ¢cOPMHPOBAHHOCTH KOMIIETEHIIUN
OIIK-4 CnnocoOeH NpuMEeHATh HE00X0AuMble (pr3uvYecKre 3AaKOHbI U MO/IeJIH ISl
peLieHus 32124 NPO¢eCcCUOHAIBHOMN AeATEeJbHOCTH;
HNOIIK-4.3 Ucnoab3yeT NPUHIHUANBI PA00THI 3JIEMEHTOB M PyHKIMOHAJIbHBIX
Y3J10B 3JIEKTPOHHOI annapaTypsbl IPH UCCIAEAOBAHUHU CPEICTB 3aIUThI
HHpoOpMaALMH

baok A. 3ajaHust penpoAyYKTHUBHOIO YPOBHA («3HATHY)

Al. Bonpocsl st 00Cy:KIeHUS

DIIEKTPOHHO-BIPOYHBIN IEPEXO/I.

Mexanu3M 00pa3zoBaHus p—N-miepexo/ia.

p—N-iepexoj1 B pPaBHOBECHOM COCTOSIHUHU.

AHanu3 HEPAaBHOBECHOTO p—N-miepexoa.

BonbramnepHas xapakTepucTuka uaeaabHoro auozaa (dhopmyna Hlokmm).

p—N-miepexo/1 mpu NpPsSIMOM U OOpaTHOM HampsKeHUsX. MexaHu3msbl po0ost p—N-

nepexonaa (TyHHEIbHBIN, TaBUHHBIN, TETIJIOBOM).

Pa3zHoBHIHOCTH MOTYTPOBOIHUKOBBIX IHOJIOB.

8. BrimpsmuTenbHbIe TOTYPOBOAHUKOBBIE TUOABI. XapaKTEPUCTUKU U ITAPAMETPBHI.
Binsinue BHEIIHUX YCITIOBUW HA XapaKTEPUCTUKH U MAPAMETPHI.

9. Paboumii pexuM JaHMOJa Ha IIOCTOSHHOM Toke. IlpuMeHeHWe AuomOoB s
BBITIPSIMJICHUS TIEPEMEHHOTO TOKA.

10.Mopenu BBITIPSIMUTEIBHBIX TUOOB.

11.CtaOunuTpOoHbI: XapaKTepUCTUKH, TapaMeTPbl, TPUMEHEHHE.

12. TynnenbHbld quoA. 3oHHas quarpamma u BAX.

13.Bapukan: npuHuun padoThl, IPUMEHEHHE.

14 ImniynbCHBIE TUOABI: TPUHIUN ACUCTBUS.

15.CtpykTypa 1 IpUHIUT ACHUCTBUS OUTIOISAPHOTO TPAH3UCTOPA.

16.Cxewms1 Brimtouenus (09, Ob, OK).

17.Cratnueckune BAX u nmapaMeTpsl 111 OCHOBHBIX CXEM BKJIIOUEHUS.
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18.Pexxum paboThl OUMOISPHOTO TPAH3UCTOPA HA TIOCTOSTHHOM TOKE

19.Pexxum paboThl OUTIOJISIPHOTO TPAH3UCTOPA HA TIEPEMEHHOM TOKE

20.CTpyKTypa YCUIIUTEIIS

21.TlonsiTue o Kjaccax yCUJICHUS

22 . Knaccudukamus mosneBbix TpanzuctopoB (I1T). Ilpunuum aeficTBHS IMOJIEBOTO
TPaH3UCTOPA.

23.Ctpyktypa u npunnun geiictuss IIT ¢ ympaBusitomuM p—N-mepexonoM u
6aprepoM [otTku. Cratnueckue BAX u mapaMeTpbl B cXxeMe ¢ OOIIHUM HCTOKOM.

24.Ctpykrtypa u npunuun aeiicrsust MOII-Tpansuctopa.

25.0cHoBHbIE cxeMbl BKroueHus [1T.

26.ITpuMeHeHre TONEBBIX TPAH3UCTOPOB B CXEMAaX YCUIICHHUS.

27.Pabora [1T B UMy nbCHOM peKUME.

28.Ycunurenu ¢ 00IMMUM CTOKOM

29.Ycunutenu ¢ 00IHUM UCTOKOM

30.0OcHoBHBIE TTapaMETPbl YyCUIIUTENCH U KiIacCU(PUKALIMS YCUITUTEICH.

31.B yem cocTtout U uyTO AaeT (PUIMUECKUII METOJ aHaiu3a CXEMbl IMPOCTEHIEro
ycuuTens?

32.YT0 KCIOJIb3yeT, B UEM COCTOMUT U YTO JaeT rpa@uuecKuil METO]] aHaIu3a CXeMbl
OpOCTeHIIero ycunurens?

33.UT0 UCTIONIB3yET, B YEM COCTOUT U YTO JIaeT rpadoaHaAIUTUYECKUM METOT aHaIu3a
MPOCTEHIIEro yCUuIuTens?

34.TIpeoOpa3oBaTesd aMILTUTY BT

35. OyHKIMOHATIBHBIE TIPe0OpazoBaTeIn

36.0meparopHbIe TPeoOpa3oBaATETH

37.0c0o0E€HHOCTH 1 COCTaB OMEPAIMOHHOTO YCUITUTEIS

38.BbIBO/IBI M TapaMeTPhl ONEPALMOHHOTO YCUTUTEIS

39.CBoiicTBa OMEPAIMOHHOTO YCUIIUTENS C UACAIbHBIMU TTapaMeTpaMu

40.BausiHue oTpuiaTeIbHOM 0OpaTHON CBSI3U HA MTapaMeTPhl yCUIIUTENSA

41. OnepanMOHHBIN YCUIIUTENb ¢ PEaTbHBIMU ITapaMeTpamMu

42.ba3ucHbie GUIBTPHI U UX HJI€ATEHBIC YaCTOTHBIC XapaKTEPUCTUKU

43.Dunptpel barTepBopTa U MX cBOKCTBA

44 . Dunptpel UeObllieBa U MX CBOWCTBA

45.]lenopmupoBanue u Tpanchopmariis GUIbTPOB

46.ba3oBeie nornyeckue saeMeHThl UppoBeix MC Ha OUNONSPHBIX U TOJIEBBIX
TPaH3UCTOPAX.

47.Jlornueckue JIeMEHThI Ha OUMOJIIPHBIX TPAH3UCTOPaX.

48.JIornueckue snementsl Ha MOII-Tpan3ucropax.

49.KoMmOUHAITMOHHBIE JIOTHYECKHE QYHKIIUU

50.ITocnenoBarenbHbIC (BpeMEHHBIE) JTIOTHYecKUe QYHKIIUU

baok B. 3aganns peKOHCTPYKTHBHOIO YPOBHA («yMeTb»)
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B1. 3apayu nuis pernenust

3aoaua 1

3amaya 2

3agaya 3
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3amaua 4

3amauya 5

3amaua 6

3amauga 7
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3amaua &

3agaya 9

3amaua 10
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Sagaya 11

3amaua 12

3agaya 13
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3amaua 13

3amaua 14

3amaua 15

3amaua 16

3agaya 17

3amauga 18
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3amaua 19

3amaqga 20

3amaua 21

3amava 22

3amayga 23

3amauga 24

3amaua 25
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3amaua 26
JIns 3alaHHOTO THUIA TPAH3UCTOPa PACcCUUTATh €r0 MapamMeTphbl B KOHKPETHOU paboueit
TOYKE

3amaua 27
Hcrnonp3ys cripaBoYHBIC TTapaMeTphl 3aJaHHOTO TPAH3UCTOPA, TOCTPOUTH €Tr0 Pabodyro
001aCcTh

3anaya 28
s tpansucropa KII103M noctpouts Harpy3ounyto npsamyro npu Ec = 10 B; Rec =1
KOM.

3agaya 29

[Io cemeicTBY BBIXOJHBIX (CTOKOBBIX) XapaKTEPUCTHK IOJEBOTO TpPaH3UCTOpa
(manpumep, KI1031) nocTpouTh €ro cTok-3aTBOpHYIO xapaktepuctuky Ic = f(Usn) mis
HanpsokeHus: Ucu = const.

3anada 30
[To cTOK-3aTBOpPHON XapaKTEpPHCTUKE TPaH3UCTOpa 3aJaHHOTO THMA OMpPEICIUTh
KPYTH3HY XapakTepucTuku S npu paznuusbix Usn. [loctpouts rpadux S = f(Usn).

B2. Temaruka pedeparoB U nmpe3eHTaLUi

MOII-Tpan3uctopel. OCHOBHBIE XapAKTEPUCTUKU U TEXHOJIOTUU U3TOTOBJICHUS.
OOpaTHbI€ CBA3M B YCHUIIUTESX.

Huddepennmansubie ycunuTenu Ha ounossipabix 1 MOII-Tpan3ucropax.
MHOroKackajgHble YCUIUTEIN MOIIHOCTH.

Onepaunonnsle ycunurenu Ha MOII-Tpan3ucropax.

OyHKIIMOHAIBHBIE Y371l HA 0a3e nHTerpaibHbix OY.

KMOITI-unBeptop.

OnTo03/1eKTPOHHBIE TPUOOPHI.

. [IpuHuumnel paboThl U YCTPOMCTBO THOAOB

10 NMnynbcHbIE CTaOMIM3aTOPhI HAPSIKEHUS.

11.McTouHMKHM CTAOMIIBHOTO TOKA U HAITPSKEHUS.

12 . Monynsiiust u gemoxynisiusi. ConeKTpbl MOIYJIMPOBAHHBIX CUTHAJIOB.
13.[udpossie curnansl. COEeKTpbl JUCKPETU3UPOBAHHBIX U HU(PPOBBIX CUTHAIOB.
14 MynbTUBHOpATOPHI.

15.T'enepaTopsl UMIYJILCOB Ha cnenuanu3upoBaHHbix MC.

16. Ananoro-nudpoBbie Tpeodpa3zoBaTEH.

17.1ludpo-ananorossie mpeoOpazoBaTeIn

18.1{ucdpoBsie u aHaIOTOBBIE (QUITHTPHI.

CoNoakrwdE
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Baok C. 3aganus NpaKTUHKOOPHEHTUPOBAHHOIO YPOBHS JJIsl AMATHOCTHUPOBAHUA
chopMHUPOBAHHOCTH KOMIIETEHIIUI («BJIAIETH))

C1. 3agaum nos pemieHus

3amaua 1

3amaya 2

Samayga 3

3amaua 4

3amayga 5
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3amaya 6

Ra2
L
C
R1
Usx > —
= A B - Usbix

C

Yenosue sa0aquu: Haitmu xosgpuyuenm ycunenua no HanpaxceHuio kackada ¢ onepayjuoHHbIM
yeuaumenem.

3amauga 7

3agaya 8
[TpoBecTu ananu3 paboThl cxembl 3a1aHHOT0 neMenta TTJIL.

3amada 9
Jlist 3apanHoi cxembl Jtoruyeckoro 3meMenTa TTJI oObsACHUTh NPUYUHBI YITYUIIEHUS
OBICTPOJIEUCTBUS M KaK BBITIOJIHSETCS 3aJaHHast JJorudeckas (QyHKIHSL.

3amauga 10
CocTaBUTH JIOTHUECKYIO CXeMy, BeinoHsomyo ynkuuto 31-HE Ha ocHOBe 6a30BOT0
anemenTta K176JIIT1

3amaua 11
N306pa3uth cxemy, BbIMONHAPIIYIO jJorudeckyto gynkuuto 3MJIM-HE, na ochHoBe
noruyeckoro snemenTa K176JII11 u o0bsicHUTE ero padoTy.
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3amaua 12

[Tonb3ysice cxeMoit 6azoBoro sorudeckoro snemeHTa DCJI, 0OOBACHUTH BBIMOJHEHUE
3a/TaHHOM JIOTHYECKOW (PYHKIIMH U yiIydllieHue ObICTpOAeCTBUS Mo cpaBHeHuto ¢ TTJI-

QJICMCHTOM.

3amaua 13

Hapucosares mnpocreimyro cxemy snemenra WAL,

OCOOCHHOCTH €ro paboTHlI,

OOBSICHUTH BBIMOJHEHUE 33/IaHHOM JIOTUYECKOW (YHKIMH U Apyrue (HyHKIMOHATBHBIC

BO3MOXKHOCTH

3amaua 14

3anucarh B BUJIE BOCBMUPA3PSAIHOrO JBOMYHOTO YKCIIA CO 3HAKOM JOMOJHHUTEIbHBIN
KOJI 4Kciia MUHYC 35

3amaua 15

Ha xaxom Beixoze nemudpaTopa NoBTOpsieTCs curHai A4?

D |T

L

&

1 | DC

C

7
&

s

4

A—ﬁ)E

B R =

Kaxkoe uncno 3aroputcst Ha U POBOM UHIUKATOPE?

f—

[==JEN SN V]

DC

7

Samayga 16
sMo|1
48H 2
5 A 4
8
20H 16
ey B 2
8 64
128
Samauga 17

[=- I S

DC

VYkazatb BOCbMHpa3psaHOe cIIOBO X (x7... Xo), KOTOpPOE Haao IOJaTh HA BXOJbI

MYJBTHUIIIICKCOpA

¢yuxmmu F=FABC  +AB C+A BC.

JJIA
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0 MS

Ty o
de

[l

C2. BoinosiHeHne J1a00paTopHOi padoThl
A4. BbinosiHeHHe J1a00paTOPHOI padoThI

JladoparopHasi padora «McciaenoBanue noJynpoBOAHMKOBBIX 1HOI0B
Hean padoThl

1. N3yunTh NpUHOUI JEHCTBUS M XapaKTEPUCTUKH COBPEMEHHBIX JHOJO0B U
CTaOMIJIUTPOHOB.

2. [IpuoOpecT  NpakTUYECKWE  HABBIKM 1O  3KCHEPUMEHTAIBHOMY
ONPENEIICHUI0 XApPAKTEPUCTHK M  [apamMeTpoB  BBIIPSIMUTEIBHBIX JHOIOB U
CTaOMIJIUTPOHOB.

3. OKCIIEpUMEHTAIBHO NOATBEPIUTh TEOPETUUECKUE 3HAHNUS, IOJyYCHHBIE HA
JIEKIIMOHHBIX 3aHATHUAX MO MOJIYIPOBOJHUKOBBIM JUOJIaM U CTAOMIIUTPOHAM.
IIporpamma paéoThbI

1. B cpene nporpammel Electronics Workbench (uiu nodo6noti) CMOAEIUPOBATH
CXeMy YCTAaHOBKH IS HMCCJICIOBAaHUS CHadaja MpsSMOM, a 3aTeM OOpaTHON BETBEM
BOJIBTAMIIEPHON XapaKTEPUCTUKHU BBIIPSIMUTEIBHOTO TUOAA.

2. DOKCHEpUMEHTAIBHO ~ HCCIIEIOBAaTh MPSIMYI0 U OOpaTHYH  BETBU
BOJIbTAMIIEPHON XapaKTEPUCTUKHU BBIIPSIMUTEIBHOTO TUOAA.

3. Ha ocHOBaHMM 3KCIIEpMMEHTANBHBIX JAHHBIX PACCUNUTATh JTUHAMUYECKOE
CONPOTHUBJIEHUE AUOJA IIPU NMPSMOM U OOPATHOM BKIIFOUEHUHU.

4, B cpene nporpammer Electronics Workbench cmonenupoBaTh cxemy
YCTAaHOBKM JUISI HKCCJIEAOBAHMS CHayajga TMpsSMOM, a 3areM oOpaTHOM BeTBeH
BOJIbTAMIIEPHON XapaKTEPUCTUKHU MOJIYIPOBOJHUKOBOIO CTAOMIUTPOHA.

. OKCHEpUMEHTAJIbHO HCCIEA0BaTh MPSAMYI0 M OOpaTHYKO BETBU BOJIbTAMIIEPHON
XapaKTEPUCTUKU CTAOMIIUTPOHA.

. Ha  oOcCHOBaHMM  3KCIIEpUMEHTAJbHBIX  JAHHBIX  pAcCUUTaThb JHMHAMUYECKOE
COTIPOTHBIICHUE CTAOMIUTPOHA MIPU MPSIMOM U OOPATHOM BKJITFOUCHHH.

YcraHoBKa JUISI UCCIENOBAHUS TIOJYIIPOBOJHUKOBOTO JHOJA BKJIIOYAET B CeOs
UJCANTbHBIA MCTOYHUK TIOCTOSIHHOTO HampsikeHuss E; mudpoBoit BombTMeTp PV ¢
BHyTpeHHUM conpoTtuBieHueM 10 MOw; mudpoBoit amnepmerp PA ¢ BHYTpEeHHUM
conpotuBieHueM 1 MOM U OOBEKT HCCIEIOBAHUM - BBIMPSIMUTENbHBIM nuoj VD u3
oubnmorexu generall.
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Hccnenosanue IpsAMOU BETBU BOJIBTAMIIEPHOU XapaKTEepUCTUKH
BBINPSMUTENBHOTO AMOA POBOJUTCS 1O cXeMe puc. 1, a oOpaTHoil - o cxeme puc. 2.

Puc. 1. Cxema aiis uccrneqoBaHus MPSMOA BETBU BOJIBTAMIIEPHON XapaKTEPUCTHUKH BHIIPSIMHUTEIHFHOTO JHOIA

Puc. 2. Cxema nst uccienoBanusi 0OpaTHON BETBH BOJILTAMIIEPHOUN XapaKTEPUCTUKU
BBINIPSIMUTEBHOTO TMOAA

Jns  uccnenoBaHus — MOJYNPOBOJAHMKOBOTO  CTAOMJIMTPOHA  BUPTYaJIbHAs
YCTAaHOBKA BKJIIOYAET B CeOsl: MACATbHBIA UCTOYHUK MOCTOSTHHOrO TOoKa |; mudpoBoi
BOJILTMETP PV ¢ BHyTpeHHUM comnpoTuBieHruemM 10 MOwM; uudposoit amnepmerp PA ¢
BHYTPEHHUM conpoTuBieHueM 1 MOM u 00BEKT ucciaeAoBaHuil - ctadbuiutpod VD u3
Ooubmmorexu motorl.

HccnenoBanre mpsiMoil BETBH BOJIbTAMIIEPHOW XapaKTEPUCTUKU CTAOMIUTPOHA
MIPOBOJIUTCS IO CXE€ME PUC. 3, a 00paTHOM - IO cxeMe puc. 4.

I'Iopn.qox BbIMOJNTHEHUA paGOTbI npm unccnenoosaHun BbINPAMUTENIBHOIO
avopa

1. O3HAaKOMUTBCA C DJICKTPUUECKUMH CXEMaMM [JIi CHATHS NOpPsSMOU U
oOpaTHOM BeTBel BOJBTAMIICPHOM XapaKTCPUCTHUKU JHOAa BXOMISIIMMH B HHUX
npubopamu u iemMeHTamu (puc. 1 u 2).

2. OTBeTUTh, HA KOHTPOJIbHBIE BoOMpochl. [lomyuuTs paspenieHue Ha
BBITIOJTHEHUE JTA00PATOPHOU pabOTHI.
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Puc. 3. Cxema y1st uiccieoBaHuUs IPSIMOM BETBU BOJIbTAMIIEPHON XapaKTEPUCTUKA
CTaOMIUTPOHA

Puc. 4. Cxema ucciienqoBanusi 00paTHOM BETBU BOJIbTAMIIEPHON XapaKTEPUCTUKU

CTaOMIIUTPOHA
7. CobOparb cxeMy u3 pabO4YMX 3JIEMEHTOB, B COOTBETCTBMM C puC. 6.1.
CoenrHeHHne AIEMEHTOB MTPOU3BOAUTCS C TOMOIIBIO MBIIIIH.
8. 3agaTh 3HAYEHHWS MApaMETPOB DJIEMEHTOB, BXOJAIIMX B COCTaB
HCCIIEYEMOM DIIEKTPUUECKON CXEMBI.
Q. BricTaBuTh HauasibHOE 3HaUeHUE HanpsbkeHus 0 B, BKIIOUUTH cOOpaHHYIO

CXEMY U IIPOU3BECTH U3MEPEHHMS TOKA U HAIIPSKECHMUS.
10. HM3menss 3HaueHue mapameTpoB McTouyHuka Hampstkerus ot 0 1o 0,85 B u

PEruCTpUpPys IOKa3aHUs amIlepMeTpa U BOJIBTMETPA, HCCIEA0BATH IPSIMYIO BETBb

BOJIbTAMIIEPHON XapaKTEPUCTHKHU AU0Ja. Pe3ynbTaThl n3MepeHuit 3anectu Tabi. 6.1.

Tabmnura 6.1
U B i - -
: 0 0.2 0.4 0.6 0.65 0.7 0.75 0.8 0.85
fnp. MA
.. OM

11. Tlo »KCHepUMEHTANBHBIM JIaHHBIM pacCUMTaTh M 3aHECTH B Tabm. 6.1
3HAYEHUS MPSMOTr0 TMHAMUYECKOTO COMPOTUBIICHUS JUOAA
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rae - MIpUpAIlECHUs] TOKAa U HANPsDKEHMS], ONPEIeSIEHHbIE 110 BOJIbTAMIIEPHON
XapaKTEPUCTHKE.

12.  HccnemoBath 00paTHYIO BETBh BOJIBTAMIIEPHON XapaKTEPUCTHKHU U0/ TIO
cxeMe Ha puc. 1.5.

13.  HM3MeHss 3HaueHHE MapaMeTpoB UCTOUHMKA HarpsbkeHus oT 0 g0 300 B u
perucTpupys Moka3zaHus amMmIiepMeTpa U BOJBTMETpa, HUCCIEA0BaTh OOpaTHYIO BETBb
BOJIbTAMIIEPHOM XapaKTePUCTUKHU AHOJA. Pe3ynbTaTsl M3MEpeHHst 3aHECTH B Ta0. 6.2.

Tabmura 6.2

Usep- B 0 10 20 50 100 200 300

La0. MEA

14.  Jlns 3Hauenus oopatHoro HampspkeHUs U, = 200 B paccunrtats 3HaUeHue
CTaTHYECKOTO 0OPAaTHOTO COMPOTUBICHUS

15. IlocTpouTh mpsAMyr0 U OOpaTHYIO BETBU BOJBTAMIIEPHOW XAPAKTEPHUCTHKHU
muona |= f(U). Ilpsmyro BETBb anmpOKCHMHUPOBATH IBYMsS OTPE3KaMU U ONPENEIINTH
BEJIMUMHY NOPOroBoro HanpsokeHus U, 1nona.

IHopsinok BbINOJIHEHNSI Pa00THI NP UCCIAEA0BAHUN CTAOMINTPOHA

1. Cobparb cxeMy puc. 3 uIsl KCCIIEOBAHUS MPSIMON BETBU BOJILTAMIIEPHOM
XapaKTEPUCTUKU CTAOMIUTPOHA.

2. 3anaTh 3HAUYCHUS TAPAMETPOB AIEMEHTOB MOJIETTUPYEMOI CXEMBI.

3. UccnenoBarh  mpsiMyr0  BETBb  BOJIBTAMIIEPHOM  XapaKTEPUCTUKU

CTaOMJINTPOHA, U3MEHSISI 3HAUCHMSI UCTOUYHMKA HanpsbkeHus ot 0 1o 1,2 B. Pe3ynbTaThl
M3MEpPEHUI 3aHECTH B TalII. 3.

Tabnuna 3
UgpB | 0 | 02 | 04 [055| 06 | 07| 08|09 | 10| 12
Ipp. MA
Fap. OM
4, CoOpaTh cxeMy [JIsi HCCIICIOBaHHUS OOpaTHOM BETBU BOJbTAMIIEPHOM
XapaKTEPUCTHKH CTaOUIUTPOHA (pHC. 4).
S. HccnenoBath  0oOpaTHYIO  BE€TBb  BOJIBTAMIEPHOM  XapaKTEPUCTHKHU

CTaOMIUTPOHA, W3MEHsS 3HadeHWs ucrtouHuka Toka oT 0 mo 100 mMA. Pesynprars
M3MEPEHUI 3aHECTH B TaOII. 4.
6. [TocTtpouts Tpaduk BOJBTAMIEPHONW XaPAKTEPUCTUKH CTAOMIMTPOHA
(TpsiMyt0 1 OOPATHYIO BETBH).
Tabanma 4

23



no

o1 &~

A ODN -

Iosp MA 0 0.5 1 2 5 10 20 40 30 100
'[/?cép‘ B
7. [To 06paTHOI BETBU BOJIBTAMIIEPHON XapaKTEPUCTUKH OMPEICTUTh:

MUHUMAIBHBIA |ermin 1 MAKCUMAJIBHBINA |ormax TOKHA CTaOMIIN3ALINH,
MUHUMATBHOE Ucrmin 1 MAaKCUMAITBHOE Ucrmax HAITPSIKEHUS CTAOMIIM3AIIAH.
8. Paccuurarthb:

CpeaHee 3HAUCHHUE TOKa CTa0MIU3aIuu

CpeaHee 3HAUCHHUE HAMPSKEHUS CTaOMIIN3aluu

JTUHAMHYECKOE COMPOTUBJICHUE CTAOUIUTPOHA B CEPEAMHE yUYacTKa CTaOMIIN3alUN
AL,

oop

rae AUgp, 1 Alggp- TpHpalieHust HalpsDKeHUsS W TOKa B cepeinHe pabodero ydacTka
CTaOMJIUTPOHA.

Q. [lo skcriepuMEHTaNbHBIM JTaHHBIM pPACCUMTAaTh W 3aHECTH B TaOil. 6.3
3HAYEHUS MPSMOTO TUHAMUYECKOTO COMPOTHBIICHUS CTAOMIUTPOHA

rae Aly,, AUy, - Ipupanienyst Toka 1 HanpspKEHUs, ONPENEICHHbIE 110 BOJIbTaMIIEPHOU
XapaKTEpUCTHKE.

Copnep:xanue oTyera

. Ienb u mporpamma paboTHI.

Cxembl BHPTYAJIbHBIX YCTAHOBOK, BBIIIOJIJHCHHBIC I10 OTCUCCTBCHHBIM CTaHAAPTaM.

. Tabnuupl 1 BoIbTAMIEPHBIC XAPAKTEPUCTUKHU JTMOJA U CTAOMJIUTPOHA, MMOCTPOCHHBIE

0 pe3yJbTaTaM HKCIIEPUMEHTOB.

. PacdeT OCHOBHBIX IMapaMeTpoOB IUOAA M CTAOUIUTPOHA.
. Kpartkue BbIBOJIBI O paboTe.

KonTpoabHbIe BONPOCHI

. KaxoBsI 11e116 1 iporpamma paboThbl?

. Kakue BbI 3HaeTe MOIyNpOBOJHUKOBBIE MATEPUATIBI?

. UeM 0TJIMYarOTCS MOJYNPOBOJIHUKY N- U P-TUIOB?

. UTo siBNsieTCS OCHOBHBIMHM HOCUTEISIMU B ITOJIyIIPOBOJHUKAX N-TUMA?
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5. Uto sBNsS€TCS OCHOBHBIMHU HOCUTEIISIMU B TTOJTYITPOBOTHAKAX P-THMA?

6. Uto siBIIsIeTCS HEOCHOBHBIMH HOCHUTEIISIMU B TIOJYIIPOBOHUKAX N-THMA?
7. UTo sBNII€TCS HEOCHOBHBIMH HOCHTEIISIMU B TIOJYIIPOBOTHUKAX P-THMA?
8. Uto npencrapisieT codboit pn-nepexon?

9. M3 kaKkuX MOJyPOBOIHUKOB COCTOSIT TUOBI M CTA0MIIUTPOHBI?

10. KakoBel  Ha3HaueHWe ¥  00JAacTH  MPUMEHEHHS  MOJYNPOBOJHUKOBBIX
BBIIIPSIMUTEIBHBIX JUO0B?

11. KakoBbl  HazHaueHHe ¥  O0JACTH  MPUMEHEHHS  IMOJYHPOBOJIHUKOBBIX
CTaOMJINTPOHOB?

12, Yro Takoe BOJbTAMIEpPHAs XapaKTEPUCTHKA MOJYMPOBOJHUKOBOIO THOJA
(ctabunmutpona)?

13. Kak o0o3HauaioTcs MONYyNMPOBOJHUKOBBIE JMOABI M  CTAaOWJIMTPOHBI Ha
MPUHIUITAATIBHBIX 3JICKTPUUECKUX cXeMax?

14. Kakass BeTBb BOJBTAMIIEPHON XapaKTEpUCTUKU SBISETCS paboueil  Juis

CTa6I/IJIHTp0Ha, a KaKasd IJIs1 BBIIIPAMUTCIIBHOT'O ,ZII/IOI[a?

Ilpu 3awume pezyromamos pabomvl He0OXOOUMO 3HAMbL OMEemvl HA 6Ce

8blULENEPEeYUCTeHHbLE BONPOCDL U, KPOME MO20, HeODX0OUMO YMemb.:

1. OObsICHUTH YCTPOMCTBO W TMPUHIUIN JACHCTBUSA TOJYIPOBOJHUKOBOTO JUONA U
CTaOMIIUTPOHA.

2. O0BSCHUTH TTOBEJCHUE BOJIETAMIIEPHON XapaKTEPUCTUKH MOTYTIPOBOAHUKOBOTO MO
Y CTaOUJIUTPOHA.

3. HapucoBaTe mpUHIMNHAIBHBIE DSJIEKTPUYCCKUE CXEMBbI YCTAHOBOK IS CHSTHSA
BOJIbTAMIIEPHBIX XapaKTEPUCTUK THOAA U CTAOMIMTPOHA.
OnpenenuTh U3 BOJIBTAMIIEPHBIX XapaKTEPUCTUK TUOJIA U CTAOMIMTPOHA X OCHOBHBIE
nmapameTpBhl.

JlabGopaTopHas padora «McciaeqoBanue moJynpoBoIHUKOBBIX BHINPSIMHUTEJIE
Llenv pabomwei: W3yYWUTH TIPUHUWAN AEUCTBUS KW OCHOBHBIC XapaKTEPUCTUKHU
0JHO(A3HBIX BBIIPAMUTENICH, 03HAKOMHUTHCS C TMPUHIMIIOM JIEHCTBHS M OCHOBHBIMH
XapaKTePHUCTHKAMHM CTJIAKHUBAIOMINX (DUIBTPOB.

IIporpamma pa6éoTsbl
1. B cpene mporpammel Electronics Workbench cmopenupoBaTh CXeMy YCTaHOBKH ISt
HCCIIEIOBAHNUS  OJHOMOJIYIIEPUOAHOTO,  JIBYXIIOJYNEPUOJHOTO M MOCTOBOIO
BBITIPSIMUTES.
2. DKCHEpPUMEHTANbHO TMOJIYYUTh BHEIIHIOI XapaKTePUCTUKY OIHOIOIYIEPUOIHOIO,
JBYXIIOJIYNEPUOAHOTO U MOCTOBOTO BBIIPSIMUTENS, 0€3 eMKOCTHOTO (PUIIBTpA.
3. DKCIEPUMEHTANBHO TMOJIYYUTh BHEIIHIOK XapaKTEPUCTUKY OIHOIMOIYIEPUOAHOIO,
JABYXIOJYTIEPUOTHOTO U MOCTOBOTO BBIIPSAMHUTES], C EMKOCTHBIM (DPUIIBTPOM.
4. BeluMcnuTh CpefHee 3HaueHUEe HamlpsKEHUS U KOdPPHUIIMEHT MyJbCaluil pa3inyHbIX
BBINPSIMUATEIIEH.
S. OnpeneneHne 3aBUCUMOCTH aMIUIMTY/Jbl IYJIbCALIMM BBIXOJHOIO Ha-
NPSDKEHHUsT OT TOKA HArpy3Kd Uil OJHOIIOJIYIIEPUOJHOTO BBIIPAMMUTENS U
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MOCTOBOTO BBIIPSIMUTENS C QUIBTPAMHU.

NMopsaaok BbINOMHEHUA PaboTbl MPU UCCIIEIOBAaHUK OAHOIOIYIIEPHOIHOTO

BBITIPSIMUTEIISI
1. Cobepute Ha paboueM MoJjie CXeMy, IIOKa3aHHYIO Ha pucC. 5.
2. Hccnenyiite paboTy BRIIPAMUTEIST 0€3 €MKOCTHOTO (GUIbTpa, OTKIIOUYHB

ero. Ha Bxox A ocmmmnorpada mogaeTcsi BEIXOJHOW CHTHAJ, a Ha BXoa B - BXOJHOM.
3apucyiTe OCIMILIOIPAMMBI.

3. N3MepbTe MakcUMalbHbIE BXOJIHbIE UM BBIXOJHBIC  HAIPSKECHHUS.
VYcranaBiauBass pa3iuUyHbIE 3HAYEHUSI CONPOTHUBICHHUS HArpy3KH BBIIPSIMUTEIS
(pe3uctop R1), cHumuTe nmoka3zanus BOJITMETPA U aMIIEpMETpPa, 3aHeCs uX B Ta0I. 6.5.

Puc. 5. OgHononyneproIHbIN BBITPSIMUTEID
4, ITocTpoitte BHELIHIOIO XapaKTEPUCTUKY OTHOTIOJIYTIEPUOLHOTO
BBITIPSMUTES, pabOTaIOIIET0 6€3 eMKOCTHOTO (PHIIbTpA.
S. [ToaxmtounuTe EMKOCTHBIA (UIABTP, CHUMHUTE W MOCTPOMTE BHEIIHIOIO
XapaKTEPUCTHUKY BBIIIPSMUTENS aHAJOTUYHO PAHEE ONMCAHHOMY.
6. 3apucyiTe OCHMIIIOTPaMMBbl HANPSKEHUI TP IBYX PA3JIMYHBIX 3HAYEHUSX

eMKOCTel (QUITBTPYIOIIETO KOHIEHCATOPA.
Tabnuua 5. BHenmHss XxapakTepucTHKa OJTHOMOIYIEPHUOIHOTO BEIIPSMUTEIS

1. Beraucnure njis 3TUX 3HAUCHUH eMKOCTEH KOHJIeHcaTopa (PriibTpa cpeiHee
3HAYCHUE HAIPSHKEHUS U KOO PHUIIMESHT myIbcaIui.

NMopanok BbINOSIHEHMA PabOTbl NPU KCCICAOBAHUN JBYXITOIYIICPUOIHOIO

BBITIPSIMUTEIS C OTBOJOM OT CPEIHEH TOUYKH
1. CobGepure Ha paboyem 1oJie CXeMy, TOKa3aHHYIO Ha puc. 6.
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Puc. 6. /IByxnonynepuoaHblid BHIIPSIMUTEL C OTBOJOM OT CPEIHEH TOUKU

2. Uccnenyiite paboTy BeIIpsIMUTENS 0€3 UHIYKTUBHOTO (PUIIBTPA, OTKIIOYUB
€ro ¢ IOMOIIBIO BBIKIIIOYATENA. 3apUCYHTE MOJyYEHHbIE OCIIIIOTPAMMBI.
3. N3MepbTe MakcUMalbHBIE BXOJIHBIC M BBIXOJHBIC  HAIPSIKEHUS.

VYcraHaBnuBas pas3iMyHble 3HAYEHUS CONPOTUBIIEHUS HArpy3Kd BBITPSMUTENS
(pesuctop RI1), cHumMuUTE MOKa3aHUA MYJbTUMETpPA, pa0OTAIOIMIET0 B PEXHUME
BOJIbTMETpA, U aMIEPMETPOB, 3aHeCs uX B Ta0y. 6. AmnepMmerpsl A1 U Az U3MEPSIIOT

MIOCTOSIHHYIO COCTAaBIIIONIYIO, a ammepMerp Ap; - mnepeMeHHyr. CpaBHUTE UX
MMOKAa3aHMsI.

4, IToctpoiiTe BHEIIIHIOIO XapaKTEepUCTUKY JBYXTIOJIYTIEPUOTHOTO
BBITIPSIMUTES, paboTaroniero 6€3 HHAYKTUBHOTO (QUIIbTpA.

5. [ToaxmtounTe WHAYKTUBHBIN (UIBTP, CHUMHUTE M TOCTPOMTE BHEIIHIOIO
XapaKTEPUCTHUKY BBIIPSIMUTEIIS AaHAIIOTUYHO PAHEE ONMHUCAHHOMY.

6. 3apucyiTe OCIMILIONPaMMBbl HANIPSIKEHUN MPHU JIBYX Pa3TUYHBIX 3HAUCHUSIX

(GUIABTPYIOINUX UHAYKTUBHOCTEMH.
Tabnuua 6. BHemHsAs XapakTepuCTHKa ABYXIOIYNEPHOJHOTO BEIIPSMHUTEINS C OTBOAOM OT CpeqHen
TOYKH

ITapamerp be3 dunbTpa C MHAYKTUBHBIM (DUIBTPOM
U,,B
I, MA
7.  BplumcnouTe ans 9TUX 3HAYCHWH WHAYKTUBHOCTH (UIBTpa CpeaHee

3HAUYEHUE HAINPSKEHUS U KOAQPUIIMEHT myIbcanuil.

NMopsagok BbINOMIHEHUS pPaboOTbl MPU  HCCICAOBaHUHM  MOCTOBOI'O

BBITIPSIMUTEJIS
1. CobGepure Ha paboyem moJie cxemy, TOKa3aHHYIO Ha puc. 7.
2. Uccnenyiite paboTy BeIIpsMUTENss 6€3 €eMKOCTHOTO GUIbTpa. 3apucyiTe
OCIIJIJIOTPaMMbl HAMPSKEHU.
3. HM3meppTe MakcuMalbHBIC BXOAHBIE W  BBIXOJHBIC  HAIPSHKCHUS.

VYcranaBnuBasi pas3idyHble 3HAYEHUSI CONPOTUBIIEHUS HArpy3Kd  BbIIPSIMUTENS
(pe3uctop R1), cHumuTe Moka3zaHus BOJIbTMETPA U aMIIepMETpa, 3aHECS UX B TAOIUILY
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6.7.

4, [TocTpoiiTe BHEIIHIOIO XapaKTEPUCTUKY OJTHOTIOJIYTIEPHOTHOTO
BBINIPSIMUTEIIS], paboTaroIIero 0e3 eMKOCTHOTO PUiIbTpa.

S. [ToaxmtounTe EMKOCTHBINM (UIBTP, CHUMHUTE M TOCTPONTE BHEUIHIOKO
XapaKTEPUCTHUKY BBIPSMUTENSI aHAJIOTUYHO PaHEe ONMMCAHHOMY.

6. 3apucyiiTe oCHMIIIIOTPaMMBbl HAMIPSHKEHUN TIPH IBYX PA3IMYHbBIX 3HAUEHUSIX
eMKOCTel (QUITBTPYIOIIETO KOHIEHCATOPA.

Puc. 7. MoCTOBOM BBIIPSIMUTEI
Tabnuua 7. BHenHss XxapakTepucTHKa OTHOMOIYIEPHUOIHOTO BEIIPSMHUTEIS

I[TapameTp Be3 punsrpa C eMKOCTHBIM (hribTpoM
U,,B
[, MA
1. Beraucnure nj1s 3TUX 3HAYCHUH eMKOCTEH KOHJIeHcaTopa (PriibTpa cpeiHee

3HAUYEHUE HAIPSHKEHUS U KOADPUIIMESHT MmysIbCcaIui.

nOpﬂ.D,OK BbINOJIHEHUA paGOTbI NMPU omnpeacicHuu 3aBUCHMOCTH
aMIUTMTYJbl  MYyJbCALIMM  BBIXOJHOTO HANpPsDKEHUS OT TOKAa HArpy3ku IS
OJIHOTIOJIYIIEPHOJHOTO BBIMPSAMUTEIS U MOCTOBOT'O BBIIPAMHUTENIS € (PUITBTpaMu

CHATh 3aBUCUMOCTb aMIUIMTY/bl MYyJbCALMU BBIXOAHOTO HANpPSDKEHHS OT TOKa
Harpy3Ku JJid BBIIpAMUTENEH C (UIbTpaMH, 3aHOCS MOKa3aHus B Tabiuny 8. Tok

HArpy3KH CJIeAyeT U3MEHATh UHTEPBAJIaMU B 5 MA.
Tabnuna 8. 3aBUCMMOCTh aMILIUTY/AbI TyJIbCALMI BBIXOJHOTO HAIPSYKEHHS OT TOKA HArPY3KH

Iapamer O AHOTIOMY IEPUOAHOE J{ByXIOMIy [IepHOIHOE
P P BBHITIPSAMJICHHC BBHIIPSMIICHHE (MOCTOBAs CXEMa)
U My e, 2 MB
I, MA

KoHTponbHBIE BONTPOCHI

1. UTO NMpPOMCXOAWUT C BBIXOAHBIM HAIPSIYKEHHEM BBIIPSMUTEINS MPU POCTE
TOKa Harpy3Ku: HaNpsHKEHUE PacTeT, NAaJaeT Uil OCTAETCS HEU3MEHHBIM?
2. B kakom cnywyae cpenHee 3HAUEHUE HAIPSIKEHUS BBIIPSAMUTENS MPH

M3MEHEHHUH TOKa Harpy3KU U3MEHSETCs 3HauuTeIbHee: 0e3 ¢hunbTpa ¢ GuiabTpom?
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3. B kakol cxeme BBIIPSAMHUTEN NPU OJHOM M TOM K€ CPEIHEM TOKE Ha-
Ipy3Kd TeueT OOJBIIMI TOK 4Yepe3 MNPOBOASIIMA JUOM: B ABYXIIOIYNEPUOIHON
MOCTOBOW, B OJTHOTIOJIYTIEPUOIHOM, B IBYXITOJIYIIEPUOAHON CO CPEAHEN TOUKOMN U IByMS
nuoaamMu?

4.  Kak 3aBUCHUT HaIlpspKEHHE IMyJbCAIM BBIIPSMUTENSA C (PUIBTPOM OT TOKa
Harpy3KH: HapsDKEHUE MyJIbCalluii MTalaeT, PacTeT, OCTAETCs] HEM3MEHHBIM?

5. OauHaKOBBHI JIM YaCTOTHI BXOJHOTO M BBIXOJHOTO CUTHAJIOB B CXEMax OZHO-
U IBYXTIOJYTIEPUOTHOTO BBITIPSIMUTEINECH?

6.  KakoBbl pa3nuyusi MEXIy BXOJHBIM M BBIXOJHBIM CUTHAJIaMU OJHO- U
JABYXIOJYTIEPUOTHBIX BBIMPSIMUTENCH?

7. Kakue dakropbl BIMSIOT Ha BeIMYMHY Kod(h(uiMeHTa Mylbcaluii BbI-
OPSIMUTENSE C EMKOCTHBIM (PHIIBTPOM Ha BBIXOJE?

8.  CpaBuute cpeaHHe 3HAYCHUS BBIXOJHOTO HAMPSOHKEHHS JJISI CXEM OJHO- U

JIBYXIIOJIYTIEPUOJTHOTO BBIIPSIMUTENIEH C €MKOCTHBIM (UIBTPOM Ha BBIXOJE IMPHU
OJIMHAKOBBIX Harpy3Kax.

Kak BKiIIO4arOT KOHJEHCATOp W JPOCCEbh CTIaXUBAIOIMIETO (UIBTPAa OTHOCHUTEIBHO
Harpy3ku?

JlaGopaTopHnas padora «McciienoBanne OUMOJISIPHOTO TPAH3UCTOPA»

[lear pabOTHI: M3Yy4YUTh MPUHIUI JEHCTBUS W XapaKTEPUCTUKU OUMOJISIPHBIX
TpaH3uCTOpOB. O3HAKOMUTHCS C METOAUKON CHSTHUS BOJIbTAMIIEPHBIX XapaKTEPUCTUK
TPaH3UCTOPOB.

IIporpamma padoTsI

1. UccnenoBanne 3aBUCMMOCTH TOKa KOJUIGKTOpa OT ToOKa 0a3bl H
HaIpsHKeHUs: 0a3za-dMUTTED.

2. AHanu3 3aBUCUMOCTH KO3(PUIIMEHTA YCUIIEHHUS TI0 TOCTOSIHHOMY TOKY OT
TOKa KOJUIEKTOPA.

3. Uccnenoanue paboThl OUMOISIPHOTO TPAH3UCTOPA B PEKUME OTCEUKH.

4, [Tomy4yeHue BXOIHBIX U BBIXOJIHBIX XapaKTEPUCTUK TPAH3UCTOPA.

5. Omnpenenenue kodhduipieHTa nepegadu mo NnepeMeHHOMY TOKY.

6. WccnenoBanue TMHAMUYECKOTO BXOHOTO COMTPOTHUBIICHHS TPAH3UCTOPA.

Mopanok BbiNONHEHUA paboThbl MPU onpeieJieHHH CTATHYECKOro Kod(duiineHTa
nepeaaym TOKa TPAH3MCTOPA

1. Cobepute Ha paboyeM Mose cxemy, MoKa3aHHyo Ha puc. 8. BKIIOUUTH cxemy.
3anmucaTh pe3yNbTaThl MU3MEPEHHsI TOKa KOJUIEKTOpA, TOKa 0a3bl W HAIMPSIKEHUS KOJI-
nexktop-sMutTep. [lo momydeHHBIM pe3ylbTaTaM MOJCYUTATh CTAaTHUYECKU Kodddu-
IMEHT TIepeIaur TPAH3UCTOPA.

2. M3mennts HOMHHaAN uctounuka JJIC Eg go 2,68 B. Briouuth cxemy.
3anucaTh pe3ynbTaThl HM3MEPEHUS TOKA KOJUICEKTOpa, TOKa Oa3bl M HaAIPSKCHUS
KOJUIEKTOP-A>MUTTEP. [10 moTydeHHBIM pe3ysibTaTaM MoACYUTaTh KO3PhUIMeHT Ppc.
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3. N3mennts HOMuHAN uctounnka IJIC Ex 5 B. 3anycTuth cxemy.

Ppc =

Puc. 8. Cxema 151 onpeienieHust cTaTnaeckoro koadduipenTa nepeaayn
TOKa TPaH3UCTOpa

4. 3anucaTh pe3yibTaTbl HW3MEPEHUS TOKa KOJUIEKTOpa, TOKa 0a3bl H
HaIpsDKEHUs.  KOJUIEKTOp-3MuTTep. Ilo monydeHHbIM pe3ynbTraraMm MOJCYUTATh
CTaTUYECKUH KO3 (ULMEHT Neperayu TpaH3ucTopa Ppc. 3aTe€M yCTaHOBUTh HOMHHAI
Ex paBubiM 10 B.

Mopsagok BbINOAHEHNST paboThbl NPU u3MepeHnH 0GPATHOIO TOKA KOJIJIEKTOpa

Ha cxeme puc.8 msmenuts HoMuHan ucrounuka IJC Ep mo 0 B. Brmtouuts
CXEMy. 3anucarhb Pe3yJbTaThl U3MEPECHUS TOKA KOJUIEKTOPA U1 JAHHBIX 3HAYCHUM TOKa
0a3bl U HAMPSHKEHUS KOJUIEKTOP-IMUTTED.

[Mopsiaok BbINOSIHEHUS pPaboTbl NPU NMOJyYeHHM BBIXOAHON XapaKTepHCTHKH
TpaH3ucTopa B cxeme ¢ 0D

1. B cxeme (puc. 8) mpoBecTH M3MepeHus TOKa KoJieKTopa lx ams Kaxmoro
3HaueHus Ex u Eg. I1o 3TuM gaHHBIM OCTpOUTH rpaduk 3aBUCUMOCTH |k oT Ex.
2. Ha paGouem mosie nmporpamMmbl coOpaTh cxeMy, H300pakKeHHYIO Ha puc. 9.

Bximrounts cxeMy. 3apucoBaTh OCHWJLIOTPAMMY  BBIXOJHOW  XapaKTEPHUCTHKH.
[ToBTOpuTh W3MepeHus s pasHbIX 3HaueHnd Ep. Ocmuuiorpammbl  BBIXOJHBIX
XapaKTEPUCTHK JJI Pa3HbIX TOKOB 0a3bl HEOOXOIMMO U300pa3uTh Ha OJTHOM Tpaduke.

3. [To BBIXOJIHOM XapakTEPUCTHKE HAUTH KOA((UIMEHT mepeaadn Toka Mpu
n3MeHeHun 6a3oBoro Toka ¢ 10 MA 10 30 MA, Ex =10 B.
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Puc. 9. Cxema 17151 osy4eHuUs: BBIXOJHOM XapaKTEpPUCTUKU TpaH3ucTopa B cxeMe ¢ O

Mopsagok BbINOMHEHUS paboTbl MNPV mOJMyYeHHM BXOAHOH XapaKTEePUCTHKH
TpaH3ucropa B cxeme ¢ 09

1. Cobpatp cxemy (puc. 8). YCTaHOBUThH 3HAUCHUE HANPSKEHHUS] UCTOUYHHUKA
Ex paBubim 10 B u mpoBecT n3mepenus Toka 0assl |y, HanpspkeHus: 6aza-smurrep Ugs
Toka sMuTTepa |y /Ui pa3nuuUHbIX 3HAYEHUN HamnpspkeHust uctouHuka Ep. OOpatuthb
BHMMAaHHE, YTO KOJIJIEKTOPHBIA TOK TPUMEPHO PABEH TOKY B IIETIH SMUTTEPA.

2. [Toctpouts Tpaduk 3aBUCUMOCTH TOKa 0a3bl OT HaNpsOKeHHs Oaza-
AMUTTEP.

3. CoOpath cxeMy, wuzo0OpaxeHHyro Ha puc. 10. Bxiaouuth cxemy.
3apucoBaTh BXOJHYIO XapaKTEPUCTUKY TPaH3UCTOPa, COOII0ast MacITao.

4, [Io BXOIHOW XapaKTEPUCTUKE HAWTH CONPOTHUBIIEHUE Ipx MPHU U3MEHECHHUU

0azosoro Toka ¢ 10 MmA 1o 30 MA.
gy =15 +PBpc "1y
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Puc. 10. Cxema a1 mosty4eHus] BXOJHOM XapaKTEPUCTUKH TpaH3uCcTopa B cxeme ¢ 0D

Mopagok BbINOMHEHUS paboTbl MNPV mOJMyYeHHM BXOAHOH XapaKTePUCTHKH

TPAH3UCTOPa B cxeMe ¢ o0uiei 0a30it
1. IlocTpouTh TpaduK 3aBUCUMOCTH TOKAa SMUTTEpa OT HaNpspDKeHUs Oasza-

OMUTTED.

2. OTkpeITh ¢aiiin co cxemoit, n3o0pakeHHoW Ha puc. 11. Bkirouuts cxemy.
3aprcoBaTh OCLHUILIOTPAMMY HOJyYEHHON XapaKTEPUCTHUKHU.

3. [Io momy4yeHHOW XapakTEpPUCTUKE HAUTH CONPOTHUBIEHUE [5 TIPH

n3MeHeHun 6a3oBoro Toka ¢ 10 MA go 30 MA.
AU _ Usgs2 = Usay
Q‘Ils Isz o I:51
4, Haiitu conportusnenue I o ¢popmyie , = 25 mB/l5, ucnonb3ys 3HaueHue
I> mpu Ig =20 MA.

Ipx
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N =

Puc. 11. Cxema a1 moy4eHus! BXOJHOM XapaKTEPUCTUKH TpaH3ucTopa B cxeme ¢ Ob

KoHTposabHBIE BONIPOCHI

1. OT 4ero 3aBUCHUT TOK KOJUIEKTOpA TpaH3ucTopa?

2. 3aBucut M KO3pGUUIUEHT Ppc OT TOKa Koyuiekropa? Ecmu ga, To B Kakow
crenenn? OOOCHOBATh OTBET.

3. UYT0 Takoe TOKM YyTEYKH TPAH3UCTOPA B PEKUME OTCEUKU?

4, UTo MOXHO CKa3aTh O 3aBHCHMOCTH TOKa KOJUIGKTOpa OT TOoKa Oa3bl |
HaIPSKEHUS KOJUIEKTOP-AMUTTEP 1O BBIXOAHBIM XapaKTepUCTUKaM?

S. UTo MOXHO cKa3aTh MO BXOJHOM XapakTEPUCTHKE O Ppa3IuuUuu MEXITY
nepexooM 0aza-sMUTTEP U AUOJOM, CMEIIIEHHOM B IIPSIMOM HampaBlIeHUN?

6. OnrHAKOBO JIM 3HAYEHHUE I'px B JIFOOOM TOUKE BXOHOM XapaKTEPUCTUKU?

7. OrHAKOBO JIM 3HAYEHHUE I TIPH JTF0OOOM 3HAYCHUHU TOKA SMUTTEpa?

8. Kak oTnmnyaercs mpakTH4YeCKOe 3HAaYEHUE COMPOTUBIICHUS I3 OT BBIUUCIECHHOTO

o opmyiie?

JlabopaTopHas padora «MccienoBanue moJjieBOro TpaH3uCTOpPa

[lens paOOTHI: W3YYUTHh NPUHIMUI JACHUCTBUS U XapaKTEPUCTUKU TMOJIEBBIX
TpaH3uCTOPOB. O3HAKOMUTHCS C METOAUKON CHSTHUS BOJIbTAMIIEPHBIX XapaKTEPUCTUK
TPaH3UCTOPOB.

IIporpamma padéoTsl
CHsITHE CTOKOBBIX XapaKTEPUCTUK MOJIEBBIX TPAH3UCTOPOB;
CHsiTHE CTOK-3aTBOPHOM XapaKTEPUCTUKU MOJIEBBIX TPAH3UCTOPOB;
BrrunciieHre KpyTH3HbBI CTOK-3aTBOPHOI XapaKTEPUCTUKH MOJIEBBIX TPAH3UCTOPOB.

Jlns uccneqoBanus cemelicTBa BBIXOAHBIX BAX mojieBoro TpaH3ucTopa B CXeMe C
OU MoxeTr ObITH HCHOJB30BaHA cxema Ha puc. 12. OHa COAEPNKUT HMCTOUYHHUK Ha-
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npspKeHust 3aTBop-uctok Uy, uccienyemslid Tpan3uctop VT, uctouHuk nutaHus U,
BoJIbTMETP Uy JUIsl KOHTPOJISL HAPSKEHUS! CTOK-UCTOK U amnepMetp lg 11 u3Mepenust
TOoKa cToka. BeixogHas BAX cHumaercs npu (UKCUpOBaHHBIX 3HadeHUsIX Uy myTem
n3MeHeHus HanpsbkeHus: Ug m u3aMepenust Toka croka lyg. Hanpspkenne Uy, ipu koTopom
TOK | mMeeT 0IM3K0€e K HyJI0 3HAUCHHE, HA3bIBACTCS HANPSJICEHUEM OMCEYKU.

—+—_Al
rzn4393
& -
— Ukt
L Ukt —
— 1y Ueb ——10v
& L &

Puc. 12. Cxema miist uccnenoanus BAX mosneBoro TpaH3ucTopa ¢ yIpasisSionuM P-N-Iepexo1oM

s uccnenoBanus xapakrepuctuk M/III-TpaH3uCcTOpPOB UCHOJB3YETCS CXeMa Ha
puc. 13. C ee MoMOIIbIO MOXKHO TOJIYYHTh CEMEMCTBO BBIXOJHBIX XapaKTEPHCTHUK
MJII-TpaH3ucTopoB NMpu (UKCUPOBAHHBIX 3HAYEHUSX HAIpsDKeHUs Ha 3atBope Ug u
nooxkke Up. Pacmonaras TakuMu XapakTepUCTUKaAMU, MOYKHO ONPEACIINTh KPYTU3HY
TpaH3UCTOpa S MpHU YIOpaBIEHUM CO CTOPOHBI 3aTBOpa, a TaKXKe KPYTHU3HY MpH
YIPABICHUU CO CTOPOHBI TOIOKKH S, = Alg/AUp;, cratmdeckuii KOdQPUIIHESHT
yemnnenust M = AUq /AUg; Beixonnoe auddepennmanpaoe conpoTtuBienne Ry = AUg/Alg
U JIpyTHUe TTapaMmeTphl.

o— [ Al
° i 1
S T
_— 0.5V — 1ov
—y Ueh Ukb
L > L L

Puc. 13. Cxema mist uccnenoBanus xapakrepuctauk MJIII-Tpar3ucTopon

[MopsiAoK BbINONMHEHUS paboThl MPU CHATHHM CTOKOBBIX XapPaKTePUCTHK

CoOepute Ha pabouem mosie cxemy (puc. 12) u Bxirounte cxemy. CHUMUTE CTOKOBBIC
XapaKTEPUCTUKH IOJEBOrO TPAH3UCTOpAa C P-N MEepexoaoM M KaHajoMm N-tuma: o =
f(Uey), Uiy = const. TlepBonauyanbao ycranoButh U, = 0, a 3aTeM CHHUMHTE CTOKOBBIE

XapaKTCPUCTUKHU ITOJICBOI'O TPAH3UCTOpPA C ABYMA APYTMMH 3HAYCHUAMU U3H.
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2. B cooTBeTcTBUM C TOJYyYEHHBIMH J@HHBIMHU IIOCTPOMTE CTOKOBBIE (BBIXOJHBIE)
XapaKTEpUCTHUKU ITOJIEBOIO TPAH3UCTOPA.

Mopsaok BbINOMHEHUS PpabOThl NMPY CHATHH CTOK-3aTBOPHOH XapaKTEePUCTHKHI

1. CobGepure Ha pabouem moisie cxeMmy (puc. 13) u Brimounte cxemy. CHUMUTE CTOK-
3aTBOPHBIC XapakTepUCTUKH TojeBoro Tpamsuctopa: I = f(Uy), U, = const.
Ycranosute Uy, = 10 B, u cHUMUTE TTOKa3aHUsI MPUOOPOB MPH 3TOM 3HAYCHUH st U,y
ul..

2. B cooTBeTcTBHHU C TTOTYYCHHBIMH JJAHHBIMHU TIOCTPOUTE CTOK-3aTBOPHBIC Xa-

PaKTEPUCTUKH TOJIEBOTO TPAH3UCTOPA.

Mopsanok BbIMNONMHEHUS PaboTbl NPV BBLIYHMCIEHHH KPYTH3HbLI CTOK-3aTBOPHOM

XapaKTePUCTUKHU
Onpenenure KPyTU3HY CTOK-3aTBOPHOM XapaKTEPUCTUKH MO (hopmyJie
_ dl,
dU

31

pu U, = const.

TunuuHbIc 3HAUYCHUS TAPaMETPOB TPAH3UCTOPOB:

U., = 0,8 - 10 B - HanpsbkeHNE OTCEUKU;

Ri = 0,02 - 0,5 MOM - BHyTpEeHHEE CONPOTUBIICHUE TPAH3UCTOPA,;
S=0,3-7MA/B - kpyTH3Ha CTOK-3aTBOPHOI XapaKTEPUCTUKH;
Rex = 108 - 10° OM - BXOHOE CONPOTHUBIIECHHE TPAH3UCTOPA;
Cuis=Cei =6 -201D, C,. = 2 - 8 1D - MEKIIEKTPOTHBIC EMKOCTH.

KouTpoJsbHBIE BONIPOCHI

1. Yewm 00ycIOBIECHO Ha3BaHUE MOJIEBBIX TPAH3UCTOPOB?

2. Yem oOOBSCHSETCS YNpaBJSAIOUIME CBOMCTBA MOJEBBIX TPAH3UCTOPOB C P-N-
nepexoaom?

3. B ueM paznuuue MosieBbIX TPAH3UCTOPOB M TPAH3UCTOPOB C P-N-TIEPEXOJOM U
M/III-Tpan3uctopoB?

4. KakoBbI OCHOBHBIE TapaMETPhI MOJEBBIX TPAH3UCTOPOB € P-N-IIEpEX00M?

S. UYro Takoe pexxum obeHeHus U pexuM oboraienus B M/III-rpan3zucropax?

6. KakoBel  mpeumymectBa ~ M/II-Tpan3ucropoB  mepexn  OUIOJSAPHBIMU
TpaH3ucTopamu?

JlabopaTopHas padora «McciieqoBanne XapakTepuCTHK YCHUJIUTEIS HATIPSKEHU D)

Llenv pabompi: W3y4WUTh TPUHIUIT JCHCTBUS W XAPAKTCPUCTUKU YCHIUTENS
HanpsokeHusl. O3HAKOMHUTBCA C  METOAMKOW CHSTUS AMIUIMTYJTHOW M YaCTOTHOMU
XapaKTEPUCTHUK YCUITUTENS.

IMopsioK BbINOJTHEHUS] PA0OTHI
1. Ha pabGodem mosie cobepuTe yCWIHTENb HAMPSHKEHUS, paOdO0TaOIIEr0 MO CXeMe C
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o0wmuM SMUTTEPOM (pHc. 14).

Puc. 14. - Cxema i ucciaeqoBanusi pabOThl yCUIIUTEIST HATPSIKEHUS
2. 3anmaiiTe 3HaYCHUS (PYHKIITMOHAIIBHOTO T€HEpAaTOpa B COOTBETCTBHH C pHC. 6.15.

Puc. 15. - ITapameTpbl pyHKIIMOHAIBHOTO F€HEpaTOpa
3. Ilpu wuccrenoBaHUM OCHUIUIOTPAMMBI PEKOMEHAYETCS YCTaHOBUTH MapaMeTphl B
COOTBETCTBHH C puc. 16.

Puc. 1 6 - ITapameTtpsl ocuusuiorpada npu UcciaeA0BaHUM AMIUIATYAHOU
XapaKTEPUCTUKU YCUIIUTENS HATPSHKEHUS

4., CuuMuTe aMIUTHTYIHYIO XapaKTEPUCTHKY YCHIIMTENS IPH PA3HBIX COMPOTUBICHHSIX HATPY3KH B LI
KOJUIEKTOpa (BXOMHOE HANpsOKEHWE W3MEHSTH B mpeaenax ot 1 go 3 B). JlanHble n3MepeHmii 3aHECUTE B
Tabm. 9.

Tabnuma 9. Pe3ynbTaThl M3MEpEHUS aMIUTUTYTHOW XapaKTEPUCTHUKU YCUITUTEIS
HanpsbkeHus1, coopanHoro nmo COJ, paboTarouiero B pexxume kiacca A
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[To maHHBIM TaOJI. 9 MOCTPOUTH rpadUUECKUE 3aBUCHMOCTH f = const Ug, - f (Uex), UTS
Pa3HBIX CONPOTUBIICHUI HArPy3KH (JBE KPUBBIC HA OJJHOM YEPTEKE).

CHUMHTE YaCTOTHYIO XapaKTEPUCTHKY YCHIIUTENs MPU Pa3HBIX COMPOTUBICHUSAX
Harpy3kd B IEMH KOJUIGKTOpa. (PEKOMEHIyeTcs 4acToTy H3MeHsATh oT 10 ['m).
Jlannable nu3Mepenuii 3anecute B Ta0. 10.

Ta6nuua 1 0. Pe3ynbTaThl U3MEPEHUS] YACTOTHOM XapaKTEPUCTUKU YCUITUTEIS
HanpspkeHus, coopanHoro no COJ, padoTaromiero B pexxume kiacca A

[To manubM Taba. 6.10 mocTpouTth rpaguueckue 3aBUCUMOCTU U, = f (@), Uy = const
JUTSL pa3HBIX COMPOTHUBIICHUIN HArpy3KkH (J1Be KpUBbIEC HA OJIHOM Ipaduke).
Onpenenute KOAIQPUIMEHTH! YCWICHHS IO HAMNPSKEHUIO IO aAMIUIATYAHOU
XapaKTEpUCTUKE I JIMHEWHOM W HEJIMHEWHOW 4YacTh IMPU  PaA3IMYHBIX
CONPOTUBJICHUSAX KOJUIEKTOPHOU HArpy3KH.

Crenaiite BBIBOJBI O BJIUSHHUM BEJIIMYUHBI KOJUIEKTOPHOW HArpy3ku Ha
aMIUTUTYAHYIO U YaCTOTHYIO XapaKTEPUCTUKU YCUITUTENSI HAMIPSKCHMUS.

KonTpoJibHbIE BONIPOCHI K padoTe

OOBbsICHUTE NPUHLINI JEHCTBUS YCUITUTEIS HAMIPSKEHUS.

J71st yero HEOOXOAUM PE3UCTOPHBIN IETUTENb B LIENU 0a3bl YCUIUTEI?

C kakoil 1IeJIbI0 YCTAaHABIMBAETCS PE3UCTOP U KOHJEHCATOP B AMUTTEPHOU LENHU

CUITUTENS?

Kakoe Ha3HaueHue pe3ncTopa B LIENU KOJUIEKTOpa?
N300pa3uTh aMITUTYTHYIO XapaKTEPUCTUKY YCUITUTEIS HAIPSIKEHUS.
[ToueMy YacTOTHasi XapaKTEPUCTHUKA YCWIHMTENS HMMEET CIaJl Ha HU3KUX U

BBICOKMX 4acTOTax?
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JlaGopaTopHnas padora «McciienoBanne padoTbl ONEPANMOHHOIO ycuJjaureis'

LJenv  pabomwvl: W3y4YeHHE NPHUHLMINA, PaOOThl, OCHOBHBIX MApaMETPOB H

XapaKTEPUCTHK ornepannoHHoro ycunutens (OY).

agbrwnE

IIporpamma pa6oTnl
HccnenoBaHre HHBEPTUPYIOIIETO YCHUITHTEIS
HccnenoBaHre HEMHBEPTUPYIOIIETO YCHIIATEISI
HccnenoBanne CyMMUPYIOLIETO YCUITUTENS
HccnenoBanne nudepeHIHaTbHOTO YCHITATEIS
Ananu3 mapamerpoB OY

[MopsiAoK BbINONHEHUS paboThl NPY HecieI0BaHHH HHBepTHpYIomero OY

1.
2.

3.

Cobepure cxemy unBeptupytomiero OY B coorBeTcTBUU C puc. 17.

VYcranoBute mnapaMmeTrpbl (PYHKIIMOHAIIBHOTO TEHepaTopa W ocuuwuiorpaga B
COOTBETCTBHH C puc. 18 1 19 cOOTBETCTBEHHO. 3apUCyITE OCUUIIOTPAMMBI.

CHATh M TIOCTPOHUTH 3aBUCHUMOCTBH JCUCTBYIOIIETO 3HAYCHUS Uguy = T (Upy) JUIS
yactoThl £ =1 x['mI.

Onpenenuth Ugyxmax, TPU KOTOPOM TOSIBISIIOTCS HEJIMHEWHBIE HCKAKEHUS TPHU
MIOMOIIN ocHuiuiorpada.

N3yunTh, KaKk BIUSIET BKIIOUEHHUE-BBIKIIOUEHUE OTPULIATEIIBHOM OOpaTHOM CBSI3U Ha
ycunurenbHbIe cBoiicTBa OV.

CHSTh ¥ MOCTPOUTH 3aBUCUMOCTh KOA((PUIIMEHTa YCUIIEHUSI OT YaCTOThI BXOJIHOTO
curasa. OnpenenuTs 4acToTy cpesa npu ycaosuu K= 0,707 Ky,

Puc. 17. Cxema HHBEPTUPYIOIIErO YCHUIUTENSL.
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Puc. 18. [TapameTpsl GyHKITHOHATIEHOTO TeHEpATOPa

Puc. 19. [Tapamerps! ocrimumiorpada

Nopsagok BbINONHEHWS paboThbl NPU ucciel0BaHNN HeMHBepTHPYIOIIero OY

1.
2.

Cobepute cxeMy HenHBepTupytomiero OY B cooTBeTcTBHM € puc. 6.20.
VYcranoBute mnapaMmeTpbl (DYHKIIMOHAJIBHOTO TeHeparopa u ocuwuiorpada B
COOTBETCTBHHU C pUC. 6.18 1 6.21 cOOTBETCTBEHHO. 3apUCYITE OCLIUILIOIPAMMBI.
BrinonHute A1 JaHHOW CXEMBI T€ K€ UCCIEIOBAaHUS, YTO U JJI1 UHBEPTUPYIOIIETO
YCUJIUTETIS.

Puc. 2 0. Cxema HEMHBEPTUPYIOLIETO YCUIUTEIA

Puc. 21. [TapameTtpsl ocuusiorpada

MopsiAok BbINOMHEHNst paboTbl MPU HCCIEI0BAHME CYMMHPYOIIET0 YCHIHTEIs

1.
2.

3.

CobepuTte cxemy cymmupytomiero OY B COOTBETCTBUH C pHC. 22.

YcTaHoBUTE MapaMeTpbl PYHKIMOHAIBLHOTO TeHepaTopa U ociuniorpada B COOTBETCTBUM ¢ puc. 18 u 23
COOTBETCTBEHHO.

N3MeHs1s1 HOMHMHANBHBIE 3HAYEHUS BXOIHBIX COHpOTHBHeHHfI, BBIYUCIIUTEC aHAJIUTUYCCKU BCIIMYUHY
BBIXOJHOT'O HAIIPsSKEHUSA, IPOBEPHTEC COOTBETCTBUE IMOJTYUYCHHBIX 3HAUYeHUH W 3HAYEeHHH BBIXOIHOT'O
HaANPSDKEHUS Ha OCIAILIOTPaMMe.

3apucyiite ocuuuiorpaMmbl. CHOPMYTUPYHTE U 3aIIUIIUTE BBIBOBI IO UCCIIEIOBAHUIO.
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Puc. 22. CxeMa cyMMHUPYIOIIETO YCUITUTENS

Puc. 23. TlapameTpsl octiiiiorpacda mpu UCccleJOBAHUU CYMMUPYIOIIETO YCHIUTES

MopsaoKk BbINOMHEHUs paboTbl NpU  mcciaegoBanud  auddepeHnnaILHOro

YCHITUTEJIS

1. CoGepute cxemy muddepenuuansaoro (passoctroro) OY B COOTBETCTBUH C pHC. 24.

2. U3MeHsiss HOMUHAJIILHBIE 3HAUCHMUS BXOIHBIX COHpOTHBJ’ICHI/Iﬁ, BBIYHCIIMTC AHAJIUTUYCCKHU BCIIMYUHY
KO3 UITMEHTa YCUIICHHS, TIPOBEPHTE COOTBETCTBHE TIOTYUCHHBIX aHAIUTUYECKH 3HAYCHHI KOdPPHUIIEeHTa
YCWJICHHS M PE3yJIbTAaTOB, OJIYYSHHBIX Ha OCHHIUIOTPaMME.

3. 3apucyiite ocummrorpammbl. CHOPMYITHPYIATE U 3aIHIIKTE BEIBOJBI IO HCCIIEIOBAHMIO.

Puc. 24. Cxema nudpepeHunanbHOT0 yCUInuTeNs.

AHajau3 napamerpos OY
1. Paccuurtath 3HaueHust Ky I8 UHBEPTUPYIOUIEro (Kyy) U HE WHBEPTUPYIOIIETO

(Kvn)
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2. Omnpenenuts rTyOMHY OTpHULIATEIBHON OOPATHOM CBSI3U

3. Paccumrarite L UHBCPTHUPYIOWICTO  YCHIIMTCIII BXOJHOC W BBIXOOHOC
COIIPOTUBJICHUC

4, Paccumratite I HCHHBCPTHUPYIOHICTO YCHIIHUTCII BXOAHOC MW BbBIXOIHOC
COIIPOTUBJICHUC

5. Omnpenenute cooTHoIeHUe Rs, R2, R1 U Roc, Ip KOTOpOM B AudpepeHImaIrHoM
BKIIFOUECHHUU OV Ugx = Uexi-Uex2

KoHTposbHbIe BONIPOCHI

Kaxoit npuHmn padoTsl 1 KO3P(ULIHUEHT ycuiieHusl HHBepTHpYtouero OY?
Kaxoit npunimn padoTsl 1 KO3P(GULUKUEHT yculIeHusI HeMHBepTHpYytouero OY?
Kaxkoii npunnun padotsl nuddepennuansaoro OY?

B xakux 351eKTpOHHBIX yCTpoucTBax npumensercs OY?

Urto Takoe yacToTHas xapakrepuctuka OY?

Yro Takoe (a3oBasi xapaKTepUCTHKA?

ok wdE

Bbaok /1. 3ananus 1)1 HCNOJIb30BAHMS B PAMKAX NMPOMEXKYTOYHON aTTeCTAlNU

1. IlepeyeHb 3K3aMeHAIIMOHHBIX BONIPOCOB
OO61ue cBeeHust 0 MOJIYIPOBOJHUKAX.
XapakTepuCTUKU P—N-niepexona.
[TomynpoBOJHUKOBBIE THO/IBI.
AHann3 nernen ¢ IMoaaMu.
M cTOYHMKM BTOPUYHOTO 3IEKTPOIUTAHHUS.
Beimpsamurenu.
CrnaxuBaromue GUiIbTPHI.
Crtabunm3aTtopbl HATPSHKCHHUS.
Y CTpolCTBO ¥ IPUHITUI ICUCTBUS OUITOJISIPHOTO TPAH3UCTOPA.
0. Bonbpr-amnepHbie XapaKTEPUCTHKN OUTOISIPHBIX TPAH3UCTOPOB.
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11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217,
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

Omnpenenenue paboueit TOUKU TPaH3UCTOPA.

[Ipocreiiive Moaen OUNOJIIPHBIX TPAH3UCTOPOB
[lepenaTounasi XapaKTepUCTUKA CXEMBI C OOIIUM SMHUTTEPOM
OMUTTEPHBIN OBTOPUTEIH

Mopenu GUNONIIPHBIX TPAH3UCTOPOB VISl pEKMMa MaJloro CUTHAa.
YceunutenbHbIN Kackaj Ha OUIIOJISIPHOM TPAH3UCTOPE, BKIIFOUEHHOM I10 CXEME C
00IIIUM AMUTTEPOM.

Knaccudukanys noneBbIx TpaH3UCTOPOB.

[ToneBpie TPa3UCTOPBI C YIPABISIOMIMM P—N-IIEPEXOI0M.
MOII-Tpa3ucTopsl ¢ UHAYHUPOBAHHBIM KaHAJIOM.
MOII-Tpa3ucTopsl ¢ BCTPOCHHBIM KAHAJIOM.

Monenu MOII-Tpan3ucTopos.

Ycunurens Ha MOJIEBOM TPAH3UCTOPE C YIPABISAIOMNUM P—N-IIEPEXOIOM.
Yeumurens Ha MOII-TpaH3ucTOpe ¢ HHIYLHUPOBAHHBIM KaHAJIOM.
Krnaccudukaiys 1 OCHOBHBIE TapaMeTPhl YCUIIUTENEH.
OOpaTHbI€ CBA3HU B YCHUIIUTEISX.

Bnusinue oOpaTHBIX CBsA3€M HAa XapaKTEPUCTUKHU YCUIIUTEICH.
HuddepennmanbHble YCUITUTEIH.

Huddepennmansubie ycunutenu Ha MOII-Tpan3ucropax.
HuddepeHnnanbHble YCUIUTEIN Ha OUNIOSPHBIX TPAaH3UCTOpaXx.
Vcummrenn MOITHOCTH.

OnepalmoHHbIE YCUIIUTEIU Ha OUTIOISPHBIX TPAH3UCTOPAX.
Onepannonnsie ycunurenu Ha MOII-Tpansucropax.

OO6mume cBeeHus 00 IEKTPOHHBIX (PUITBTpax.

[lepenaTounble PyHKIIMU aHATOTOBBIX (DUIBTPOB.

[TaccuBubie LC-punbTpsi.

AxtuBHbie RC-OUIBTPHIL.

AHanorosble 1 IU(POBbIE CUTHAIBL.

ba3oBbIe TOTMUECKHE DJIEMEHTHI.

Jlornueckuii UHBEPTOP.

Jlornyeckuii MTHBEPTOP HA OUMOJIIPHOM TPAH3UCTOPE.
KMOITI-unBeptop.

DneMEeHTHI TPaH3UCTOPHO-TpaH3ucTopHoM Joruku (TTJI).
Onementsl KMOII-noruku.

OcHOBHBIE MapaMEeTPhI TOTUYECKHUX AIEMEHTOB.

[udparopsl, AeundpaTopsbl U Npeodpa3oBaTed KOJIOB.
MynbTUILIIEKCOPBI U JEMYJIBTUILIEKCOPHI.

CyMMaTopsl.

PA3AEJI 3. Onucanne nokasareseil 1 KpuTepueB OLlCHUBAHUSA KOMIIETEHIMH HA

PA3JIMYHBIX JTAIlaxX UX (l)OpMI/IpOBaHl/IH, OIIMCAaHHC IIKAJ OICHUBAHUA
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bannpHO-pelTHHTOBas CUCTEMa SBIACTCA 0a30BOM CHCTEMOW OIICHUBAHUS
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI 00y4aromuxcs 09HOM opMbl O0ydEeHUSI.

HTorosas orienka c(hOpMHUPOBAHHOCTH KOMITETEHIIMH() 00yJaronuxcsi B paMKax
OQJITbHO-PEUTUHIOBOM CHUCTEMBI OCYILIECTBIISIETCA B XOAE TEKYIIEro KOHTPOJIS
yCIEBAEMOCTH, MPOMEKYTOYHOM aTTeCTalli M OMNpeleisieTcss Kak cymma O0alios,
MOJIYYEHHBIX O0YUYaIOIIMMHUCS B Pe3yJIbTaTe MPOXOXKICHUS BceX (HOPM KOHTPOJIS.

Onenka chopMUPOBAHHOCTH KOMITETEHIMHU(M) MO AUCHMIUIMHE CKIAIbIBACTCS U3
JBYX COCTaBIISIOUIHX:

v\ mepBas COCTaBJISIOIIAs — OIEHKA MperogaBaresieM C(HOpMHUPOBAHHOCTH
KOMITETCHIIMK(H) B TEYCHHE CEMECTpa B XOJI€ TEKYIIEro KOHTPOJS YCIEBAEMOCTH
(makcumym 100 6Gamno). CrpykTypa TMEpBOM COCTaBJISIIONICH  OMpeAessieTcs
TEXHOJIOTUYECKON KApTOW JUCLUIUIMHBI, KOTOpas B Hadajle ceMecTpa JOBOAUTCA 0
CBEACHUS 00YJarOIINXCS;

v/ BTOpas COCTaBIAMONIAas — OIEHKa CPOPMHUPOBAHHOCTH KOMIETEHIIUH(I)
oOy4aronuxcs Ha sk3ameHe (MakcumyM — 30 6asioB).

JI71st CTYIEHTOB OYHO-3a04HOM (hOpMbl 00yUeHUsI MPUMEHATCS 4-0aruibHast IIKaia
OLICHUBAHUSI PE3YJIbTATOB TEKYIIETO KOHTPOJIS YCIEBAEMOCTH U MPOMEXKYTOUHON
aTTecTally 00y4YaroIuXCcs

YPOBHU MPOJABUHYTHIN 0a30BbIN MMOPOTOBBIN JIOTIOPOTOBBIN
0CBOCHUA YPOBEHb YPOBEHb YPOBEHb YPOBEHb
KOMIIeTeH Uil
100 — 85 u=> 70 -84 51-69 0-50
O0aJIbHAA
IKaJa
4 — pansIbHAS COTIIMYHOY «XOpOULIO» «YIIOBJIETBOPUT | «HEYIOBJIETBOP
HIKAJIa €IBbHO» UTEIIBHOY

IlIkaJia OLEHOK NPH TEKYIeM KOHTPOJIe YCIIeBaeMOCTH
110 Pa3JIMYHbIM IOKA3aTeJaAM

Ilokazamenu ouenusanusn cghopmuposannocmu | bannwt Ouenka
KomnemeHyuil
Beinmonnenue npaktuueckux 3amanuil (pemenue | 0-20 | «HEyAOBIETBOPUTEIHHOY
3a/1ay) «YIOBJIETBOPUTEIBHO»
«XOPOUIO»
«OTIUYHO
BrimoiHeHrE TabopaTOPHBIX 3a1aHHIMA 0-20 | «HEYIOBIETBOPUTEITHLHOY

«YJOBJIETBOPUTEIHHO
«XOPOUIO»

«OTIHUYHO»
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OtBeThI HA YCTHBIC BOITPOCHI

0-10 | «HEeyIOBIETBOPUTEIILHOY
«YIOBIETBOPUTEIILHO
«XOPOIIIOY

«OTIHUYHO»

[ToaroToBka u 3amuTa pedepara

0-10 | «HEYIOBIETBOPUTEIHHOY
«yJIOBJICTBOPUTEILHOY
«XOPOIIIO»

«OTIHNYIHO»

HO,ZII‘OTOBKa IMPEC3CHTAINU

0-10 | «HEYyIOBIETBOPUTEIBHOY
«YIOBJIETBOPUTEITHHOY
«XOPOIIIO»

«OTIHUYHO»

CooTBeTCTBHE KpHUTEpHUEB OlICHUBAHUA YPOBHIO OCBOCHHUSA KOMIIeTEHIIUH

M0 TEKYIIEMY KOHTPOJIO YCIIEBACMOCTH

bannw Ouenka Ypoeseno Kpumepuu oyenueanusn
0C80CHUA
KomnemeHyuu
0-50 | «aeynosnerBopu | Jlomoporoseiii | OOydaromuiics He mnpuoOpen 3HaHuS,
TEIHHOY YpOBEHb YMEHUSI U HE BIIAJIC€T KOMIIETCHIIUSIMH B
o0Beme, 3aKpETIEHHOM paboueit
MIPOTPaAMMOM TUCIIUTIITUHBI
51-69 | «ymoBnerBopute | [loporossrit He wmenee 50% 3amaHmii, mOIek)aIiux
JTEHOY yYpOBEHb TEKYyIIEMy KOHTPOIIO  YyCIIEBa€MOCTH,
BBITIOJTHEHBI 0€3 CYIIECTBEHHBIX OIIMOOK
70-84 | «xopormio» bazoBblit OOyuaromuyMcsi BBITIOJIHEHO HE MeHee
YPOBEHb 75% 3amaHuil, MOAJIEKAIIUX TEKYLIEMY
KOHTPOJIFO  YCIIEBAEMOCTH, WA TpHU
BBITIOJIHEHUHM BCEX 3aJaHUM JOIMYIICHBI
HE3HAUYUTEIbHbIE OIIMOKHU; 00yJarouics
MoKa3an BJIQJICHHC HaBBIKAMH
CHUCTEMaTHU3AINH Marepuana u
NpPUMEHEHUsT  €ro  TpW  PEIICHUU
MPAKTUIECKUX 3aJIaHMI; 3aJIaHUs
BBITIOJTHEHBI 0€3 OINO0K
85-100 | «oTanyHO» [Tpoasunyteiit | 100% 3amanuii, mojyiexaniux TEKyIIeMy
yYpOBEHb KOHTPOJIIO  YCIIEBAEMOCTH, BBITTOJTHEHBI

CaMOCTOSITEJILHO U B TpeOyeMOM 00beMe;
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oOy4aronuiics NOpOSBIISIET  yYMEHHE
0000111aTh, CUCTEMATU3UPOBATh MaTEpHAIl
M TOpPUMEHSITh €ro TMpu  PElICHUU
MPAKTUYECKUX 3aIaHuM; 3a/IaHus
BBITIOJTHEHBI c noAPOOHBIMU
MOSICHEHUSIMU U apryMEHTHUPOBAHHBIMU
BBIBOJIAMHU

HIkana oleHOK 10 MPOMEKYTOYHOM aTTeCTalluK

Haumenosanue ghopmot bannwi

npomesicym OYHOU ammecm ayuu

Ouenka

DK3aMeH

0-30

«HEYJIOBIIETBOPUTEIIBHO)
«YIOBIIETBOPUTEIIBLHO
«XOpOILIO»

«OTIINYHO

CooTBeTCcTBHE KPUTEPHUEB OLICHUBAHUA YPOBHIO OCBOCHHUSA KOMHeTeHHI/Iﬁ

o HpOMe)KyTOqHOﬁ arrecranmm oﬁyqalomnxm

Bannu Ouenka Yposens Kpumepuu ouyenueanus
0ceoenus
KomnemeHuuil
0-9 | «aeynosnerBopu | Jlomoporoseiii | OO0yuaromuiicss He MpuoOpen 3HaHUA,
TEIHHOY YpOBEHb YMEHUSI U HE BIIAJICET KOMIIETCHIIUSIMHU B
o0beMme, 3aKpETICHHOM paboueit
IPOTpPamMMOi JTUCITUTITHBL,
oOyyaromuiics He CMOT OTBETUTh Ha
BOIPOCHI
10-16 | «ymoBnetBopure | [Toporossrii OOyuaromuiics Aaj HEMOJHbIE OTBETHI HA
JTEHOY YpOBEHb BOIIPOCHI, C HEJI0OCTaTOYHOU
apryMeHTaIlued, MpaKTHYECKUE 3aaHus
BBITIOJTHCHBI HE TIOJTHOCTBIO,
KOMITCTCHIINHM, OCBAaWBaeMbIC B TIPOIIECCE
W3YUYCHUS JHUCIUIUIMHBI C(POPMUPOBAHBI
HE B TTIOJITHOM 00BbEeMe.
17-23 | «xopomro» bazoBsrit OOyuaromuiics B IEJIOM  TpHOOpen
YpOBEHb 3HAHUS W YyMEHUS B  paMKax

OCBaMBACMBIX B IIPOLCCCE O6y‘I€HI/I$I I10
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IUCLUAIIINHE KOMIIETEHIINH;
0oOyyJaroImuiicss OTBETHJI Ha BCE BOIPOCHI,
TOYHO Jaj OMNpPEACJICHUS U TOHSATHSA, HO

3aTPYAHACTCA MNOATBCPANTD
TCOPECTUICCKUC IIOJIOXKCHUA
MMPAaKTUICCKUMU IIpUMCpaMU,

oOyyaroImuiicsl MoKa3aja XOpolue 3HaHUs
0 TNPEAMETY, BJaJCHUE HaBbIKAMHU
CUCTEMAaTHU3alUN MaTepuaia U
IOJIHOCTBIO ~ BBINOJHWJI ~ IPAKTHUECKUE
3aJlaHus

25-30 | «OTIIMYHOY [IponBunyTHI
YPOBEHb

OOyuaronuiicss ~ mpuoOpesl  3HaHWI,
YMEHHsSI M HaBBIKM B TIOJHOM OOBEME,
3aKpEIUICHHOM pabodeid  IporpaMmon
JUCIUIINHBL, TEPMHHOJIOTMUECKUN
anmapaT  MCIOJNb30BaH  IMPaBUJIBHO;
OTBETHI HOJIHBIE, 00CTOSTEIbHBIE,
apryMEHTHPOBAHHBIE, TIOJITBEPKICHBI
KOHKPETHBIMHU pUMepaMu;
OOy4Jaromuiicss  MpOSIBISIET  YMEHUE
0000111aTh, CHCTEMATU3UPOBATh MaTEpHAII
U BBINOJIHAET IMPaKTUUYECKHE 3aJaHus C
OJIPpOOHBIMU MOSICHEHUSMU u
apryMEHTHPOBAHHBIMH BBIBOJAMHU

PA3AEJI 4. Metoanyeckue MaTepuaJibl, ONpeae/siionue npoueaypbl OeHUBAHUSA
3HAHUM, YMEHHMH, HaBBIKOB, XapaKTepu3ywlHe IJTanbl (POPMHUPOBAHUSA
KOMIIEeTeH U

B oak3ameHanMoHHBIM OWJIET BKJIIOYCHO JBa TEOPETHUSCKHX BOMpoca U
MPaKTUYECKOE 33JIJaHNe, COOTBETCTBYIOIINE COACPKAHUIO POPMUPYEMBIX KOMITETECHITHH.
DK3aMeH NPOBOAMWTCS B yCTHOW ¢opme. Ha oTBer m pemieHue 3amadul CTYICHTY
OTBOJIUTCA 45 MUHYT. 3a OTBET HAa TEOPETUUCCKHUE BOMPOCHI CTYJACHT MOKET TOJIYYHTh
MaKCUMaJIbHO 15 6aiioB, 3a pelieHue 3aaa4yu 15 6amios.

YCTHBIA ONpOC MPOBOAUTCS HA NPAKTUYECKUX U JIEKIIMOHHBIX 3aHATHSIX.
CryneHty 3amaeTcsi BONPOC HAa OCHOBE MPOWJIECHHOIO WM H3y4aeMoro B JaHHBIN
MOMEHT Martepuaina. CTylIeHT JOJLKEH AaTh BEPHBIM OTBET Ha MOCTABJICHHBIM BOIPOC,
OOBSCHUTD JIOTUKY U TIOCJIEIOBATEIHHOCTD MOTYYEHUSI BEPHOTO OTBETA.
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MeToauKa OlIEHUBAHUS OTBETOB HA YCTHBIE€ BOIIPOCHI

banabl Onenka IlokazarTenu Kpurepun

9-10 COTIUIHOY 1. ITonHoTa [TonHO M apryMEHTHPOBAHO JTaHBI OTBETHI 110
JAHHBIX OTBETOB; conepkanuto 3ananusi. OOHapy eHO
2. ApryMeHTUpPOB | NMOHMMAaHHE MaTepuaia, MO>KeT 000CHOBATh
AQHHOCTb JJAHHBIX CBOM CY)KJIEHUSI, IPUMEHUTH 3HAHUS Ha
OTBETOB; MPaKTHKE, IPUBECTH HEOOXOAUMBIE IPUMEPDI
3. IlpaBuiIbHOCTD HE TOJIBKO 110 YYeOHHKY, HO
OTBETOB Ha CaMOCTOSITENILHO COCTaBJIeHHBIE. M3m0KeHe
BOTIPOCHI. MaTepHasa Mocyie0BaTeIbHO U TPABUIIBHO.

7-8 «XOpOILIOY CTyneHT AaeT OTBET, yIOBJIECTBOPSIIONINIA TeM

Ke TpeOOBaHUSIM, YTO M JIJISl OLICHKU
«OTJIMYHOY, HO J0oMycKaeT 1-2 omudku,
KOTOPBIE CaM K€ MCIIPABJISICT.

5-6 «YAOBJIETBOPUT CryneHt oOHapyKMBaeT 3HAHWE U TOHUMaHHE
eIIbHOY» OCHOBHBIX NOJIOKECHHUH TaHHOTO 3aJaHus, HO:
1) u3naraer MaTepua HETIOIHO U IOITyCKAeT
HETOYHOCTH B OIPEICIICHIH MTOHATUH HITH
(OpMyITHPOBKE PABUI;

2) He yMeeT JI0CTaTOYHO TITyOOKO U
JI0Ka3aTeJIbHO 00OCHOBATH CBOM CYKICHUS U
IPUBECTH CBOH IIPUMEPHI;

3) uznaraet MaTepHuall HeTOCIe0BaTeIbHO U
JTOTTYCKAeT OIITUOKH.

0-4 «HEYJOBJIETBOP CryneHT oOHapyX1BaeT HE3HaAHUE OTBETA Ha
UTEJIBHO» COOTBETCTBYIOIEE 3aJJaHUE, JOITYCKAET
olIMOKH B (hOPMYITMPOBKE ONpPEACTICHUN U
IIPABUJI, UCKAXKAIOIIHE UX CMBICII,
Oecrops104HO U HEYBEPEHHO M3JIaraer
MaTepuai; OTMEYAIOTCs TaKUE HEJOCTATKU B
IMOATOTOBKE CTYACHTA, KOTOPBIC ABJIAIOTCA
CCPHLE3HBIM MPEIATCTBUEM K YCIICITHOMY
OBJIA/ICHUIO MOCJIEAYIOIINM MaTePHATIOM.

Jlabopamopnas paboma — 310 (HopMa opraHuzalu yueOHOro Impolecca, Korjaa
oOyuJaroluecss Mo 3aJaHWi0 W IO PYKOBOJCTBOM TMPEMOAaBATENsl CaMOCTOSTEIHHO
pa3pabaThIBalOT MPUIOKEHHUS, OCYIIECTBISIOT HACTPOHKY TIOJICUCTEMBI O0€30MacCHOCTH,
MPOBOJAT HM3MEPEHHUs, DJIEMCHTApHBIC WCCIACAOBAHKMS Ha OCHOBE CIICIIHAILHO
pa3paboTaHHbIX 3anaHuid. JlabopatopHas paboTa Kak BHJ y4eOHOTO 3aHSITHS JOJKHA
MPOBOJIUTHECA B CIHEIUAIbHO  OOOPY/NOBAaHHBIX  y4e€OHBIX  JabopaTopusix.
[IpoioKUTENTFHOCT, - HE MEHEE JABYX aKaJeMHUYecKux dacoB. HeoOxomumbiMu
CTPYKTYPHBIMH 3JIEMEHTaMH J1abopaTOpHON pabOoThl, MOMHMO CaMOCTOSTEIbHOU
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NEATEeIbHOCTU CTYJEHTOB, SIBJISIIOTCS MHCTPYKTaX, MPOBOJMMBINA MpErnojaBaresieM, a
TaK)Ke opranuzanusi o0Cy>X/I€HHsI HTOTOB BBIMOJIHEHUS J1a00paTOPHOU pabOTHI.

Copepskanue 1a0OpaTOPHOTO 3aHATUSL OMpeAesaeTcs mepeuyHeM (PopMUpYyeMbIX
KOMIIETEHIIMA 10 KOHKPETHOM Y4YeOHOM IUCIUIUIMHE, a TaKXKe XapaKTepUCTUKOU
npodeccoHanbHON AESTENBbHOCTH BBIMMYCKHUKOB, TPEOOBAHUSMHU K pe3ysbTaTam
OCBOEHHMSI OCHOBHOM Npo(deccruoHanbHOM 00pa30BaTeIbHON MPOTPaMMBI.

3amura nabopaTOpHON pPabOTHI TMO3BOJIAET OLEHUTh YMEHUE U BIAJICHUE
oOydJaronierocss HM3jaraTb CyThb IIOCTaBICHHOW 3aJauyd, MPUMEHATHh CTaHJApPTHBIC
METOJIbI PpEILICHHs] 3aJaud C HCIOJIb30BAHUEM HMeEIoIIencs TabopaTopHoi 0a3bl,
MIPOBOJIUTH aHAJIMU3 PE3YJIbTATA PAOOTHI.

MeTOIll/IKa OLICHUBAHUA BbINNOJIHCHUA HﬂﬁOpﬂTOpHLIX 33):[aHI/Iﬁ

bannwt Ouyenka Ioka3zarenu Kpurepun
18-20 «OTJINYHO» 1. IlonHoTa 3a/iaHue BBIIOJIHEHO caMOCToATENbHO. [Tpu
BBITTOJTHEHHSI ATOM COCTAaBJICH MTPABHIIBLHBIN aJITOPUTM
1a00paTOPHOTro peLIeHMs], B JIOTHYECKUX PACCYKICHHSX U B
3aJlaHus; pELIECHUH HEeT OIMOOK, MOIy4YeH BEepHBIN
2. CBOEBpEMEHHO | OTBET, 3aJ[aHHE PELICHO PallMOHAIBHBIM
CTb BBINIOJHEHUS CIOCOOOM.
14-17 «XOPOILIO» 3aJaHus; 3agaHue BBIIOJIHEHO C IIOMOIILIO
3. IlocnenoBarens | mpemomasaresns. [lpu 3Tom cocraBieH
HOCTh H NPaBUJIBHBIN aITOPUTM PELICHHUS, B
paloHaIbHOCTh JIOTHYECKUX PACCYNKACHUSIX U PEIICHUU HET
BBITTOJTHEHHSI CYIIECTBEHHBIX OIINOOK; €CTh 00BSICHEHUE
3aJlaHus; peleH s, HO 3aJJaHHE PEIIEHO
4. CaMOCTOATENBH | HEpalUuOHAIBHBIM CIOCOOOM HITH JAOMYIICHO
OCTb PEILEHUS. He 0oJiee IBYX HECYIIECTBEHHBIX OLIMOOK,
IIOJIy4E€H BEPHBIN OTBET.
11-13 «yZOBJIETBOPUT 3a/iaHue BBINOJIHEHO C M0/ICKa3KaMU
€JIbHO» npenogasarens. [Ipu 3ToM 3agaHue NoHATO
NPaBUIBHO, B IOTHYECKOM PACCYKICHUHU HET
CYIIECTBEHHBIX OIINOOK, HO JOMYIIEHBI
CYIIECTBEHHBbIE OIIMOKHU B aJITOpUTMAaX W/HIN
pacuerax; 3a/laHue PeIIeHO He MOJIHOCThIO
WX B O0ILIEM BHJIE.
0-10 «HEYIOBJICTBOP 3a/taHue He BBITTOJHEHO MJIH BBITOJIHEHO
UTEIBHO» HEIPaBUIBHO.

MynbTUMeaMiiHAS TTPE3CHTAIMS, CO3/JaHHast B porpamMme Power Point, seiseTcst
HaIJISIIHBIM  TIPE/ICTABJICHUEM PE3yJIbTaTOB CBOETO Y4YEOHOro TpyAa, IOMOJHEHHEM

pedepara, nokana.
ba3oBbie pekomMeHnanuu:
OO6muit 06bem npe3eHTanuu - 13-15 cnaiinos.
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CrpykTypa npe3eHTanuu

AJITOPUTM BBICTpAaMBaHUsI MPE3CHTALMU COOTBETCTBYET JIOTUYECKOW CTPYKTYpE
paboThI M OTpaXKAET MOCIIEI0BATEILHOCTh €€ ITAIIOB.

Cnaiin 1: «TUTYJIBHBIA JUCT», HA KOTOPOM YKa3aHO IIOJHOE HAaMMEHOBAaHUE
KOJUIe/Ka, TeMa  HAay4YHO-HCCIEIOBAaTEeNbCKON  (MCCleqoBaTeNbCcKo)  paboThI,
uH(popmals 00 aBTOpe U PyKOBOJIUTETIE.

Cnaiig 2: akTyaabHOCTh (OUH ab3alr), TOMyCKaloTCsS PUCYHKHU.

Cnaiin 3: uenp, 3a/1a4n; 00BEKT U MPEIMET UCCIICTIOBAHUSI.

Craiiner 5 — 13/18: ocHOBHBIE TE3UCHI BBHICTYIUICHHSI, OTPAXKAIOIINE COJIEPKaHUE
npaktrdeckor gactu BKP ¢ ucmomp3oBanuneM cxem, rpadukoB, aumarpamm, Ghopmyd,
MaTeMaTHYECKUX MOJIEICH, TaOIHII.

Cnaiiipl mepex BBIBOJAMM: IPOTHO3UPYEMbBIE PpE3YyJbTaThl HCCIEAOBaHUS,
(rpaduku, THCTOTpaMMBbI, AMArpaMMbl, CXEMbl); ASKOHOMHUYECKas 3(PPEeKTUBHOCTDH
IIPOEKTA. I0KA3aTENbCTBO COUMAIBHON 3HAYMMOCTH U T.II..

Crnaiig npeanocieHui: BBIBObI HCCIEI0OBAHUS.

Hrtorosslii cnaig.

Odopmienue npe3eHTaIum.

B npe3enTanuu HE0OXOAMMO BBIJCINUTD KIIFOUEBbIE TIOHATHUS, TEOPUH, TPOOIEMBI,
KOTOpbIE PACKPBIBAIOTCA B TMPE3CHTAlMM B BUJE CXEM, Juarpamm, TaOiuIl,
JOMOJHAKOINX WIA [OMOTAIIMX JIYYIIEMY BOCHPHUATHIO TEKCTa JIOKJIAJa.
[IpensioxkeHus: B Mpe3eHTALMK JOJHKHBI ObITh KOPOTKMMH, MaKCUMyM — 7 cioB. Kaxaas
oTnenbHas HHGOpMAaIHs TOJKHA OBITh B OTACIBHOM NPEIJIOKEHUH WM Ha OTAEIbHOM
cranzue.

MeToauKa OLlEeHMBAHUSA BbINOJTHEHUS MPe3eHTAlMI

baaiblOnenka Iloxasarenu Kpurepun
9-10 |«oTIIMYHO» 1. TlonmHoTa BBHINOJHEHUSBBINOIHEHB  Bce  TpeOOBaHUA K
[Ipe3eHTaIHi]; HAlMCAaHUI0 W 3allUTe [PEe3eHTALNH:
2. CBoeBpeMeHHOCTh0003HaUeHa MpobdieMa U 000CHOBaHa €€
BBITTOJIHCHU A, AKTYaJIbHOCTb, CACJIaH KpaTKI/Iﬁ aHaJIn3
3. HpaBI/IJ'IBHOCTB OTBCTOB HAPA3JIMYHBIX TOYCK 3pCHHUA HAa|
BOIIPOCHI; paccMaTpUBaeMyIO POOIEeMY U JIOTHYHO

H3JI0KCHA COOCTBEHHAs MTO3UIIHA,
c(hOpMyIHPOBaHbI BBIBOJIBI, TeMa
PacKpbITa MOJHOCTHIO, BBIIEPKaH 00BEM,
coONrofieHpl TPeOOBaHUS K BHEIIHEMY)
0(OpMIICHHUIO, JIaHBI MPaBUIbHBIE
OTBCTHI HA JOIIOJTHUTCJIBHBIC BOHpOCLI.

7-8  |[«xopormmo» OcHoBHbIE TpeOOBaHUS K MPE3EHTALUN U
€ro 3alluTe BBIMNOJIHEHBI, HO MPHU 3TOM
JOMYIIEHbl HeAo4YeThl. B  uacTHOCTH,
MMEIOTCS. HETOYHOCTH B  HM3JIOKEHUU
MaTepuana; OTCYTCTBYET JIOTMYECKas

MMOCJICAOBATCIIBHOCTE B CYXKJICHUAX, HC
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BBIJICP/KaH o0beM MIPE3CHTALNH;
MMEIOTCS yIyIeHUsI B opopMIIeHUH; Ha|
JIOTIOJIHUTEIIbHBIE BOIIPOCHI IIPU 3aILLUATE
JTaHbI HETIOJHBIE OTBETBHI.

5-6 |«yIOBICTBOPUTEIHHOY VIMEroTCS  CYIIECTBEHHBIC OTCTYIUICHUS
oT TpeOoBaHui K pabote. B wacTtHOCTH:
TeMa  OCBEUICHA JIMIIb  YaCTHUYHO,
OMYIICHB!  (haKTHUYECKUEe OIMUOKH B
COJICp)KaHWU TPE3CHTAUU WU  TPH
OTBETE Ha JIOMOJIHUTEIBHBIE BOIIPOCHI.

0-4 |«HeynoBueTBOpHU- Tema mpe3eHTalMd HE  pacKpbITa,
TEJIbHOY 0OHapyKUBACTCS CYIIECTBEHHOE
HEMIOHUMAaHUE POOIIEMBI.

Tembl pedeparoB mnpemyiararoTcss Ha BbIOOP WIM MO HMHHUIMATHBE CTYJIEHTA.
CryneHT BbINONHSAET pedepaT M BBICBUIACT Ha MPOBEPKY mpenojasarento. llocie
IPOBEPKU COOTBETCTBUS COAECPKUMOTO TEME, a TaKXKE MNPABUIBHOCTU OQOPMIICHUS
Ha3Ha4yaeTcs JIeHb 3allUThI. 3alUTa MPOEKTa MPOUCXOAUT B paMKax perjaamenTa: 10-15
MUHYT BBICTYIUJIEHUE, 1aJie€ OTBETHI HA BOIIPOCHI 110 TEME ITPOEKTA.

MeToanka OleHUBAHUSA BbINOJIHEHUS pedepaToB

bannu Ouyenka IHoka3arenun Kpurepun
9-10 COTITUYIHOY 1. [TonHOTA BrimosHeHbI Bee TpeOoBaHUS K pedepaTy; JaHbl
BBITIOTTHEHUS MIPaBIJIbHBIE OTBETHI HA JIOMIOHUTEIBHBIE
pedepara; BOTIPOCHI.
7-8 «XOPOIIO) BrimonHeHsl 0OCHOBHBIE TpeOoOBaHUs K pedeparty,

2. [TpaBUWIBHOCTH

HMMEIOTCSl HEeZI0UeThl B 0DOpMIICHUH; Ha

Q1BCIOE Ha JIOMIOJTHUTEIIbHBIE BOIPOCHI MPH 3allUTe JaHbI
BOIPOCBL, HETIOJHBIE OTBETBI.
4-6 «ymoBierBoput | 3. CaMOCTOATENBH | TpeGoBauus K pehepary BBIIONHEHBI HE
CIIbHOY OCTb BBINOJHEHHS | OJIHOCTHIO; AOMYIICHBI (PAKTHYECKHIE OIITHOKH
pedepara. IIPYU OTBETE HA JOMOJHUTEIbHBIE BOIPOCHI.
0-3 «HEYIOBIIETBOP Pedepat He BbImONHEH; OOHapyXUBaeTCA
UTETbHOY CYIIECTBEHHOE HEITOHUMaHHUE B TOM, KaK €ro

BBIITOJIHATE.

IIpakTH4yeckoe 3aHsITHE - ATO 3aHATUE, HANPABICHHOE HAa YIIIyOJIeHHEe Hay4YHO-
TEOPETUYECKUX 3HAHWW M OBJIAJICHUE OINPEICICHHBIMU METOJAMH CaMOCTOSITEIIbHOU
pabotel. B mporecce Takux 3aHATHH BBIPAOATHIBAIOTCS TMPAKTHUYECKUE YMEHUS
(BBIUMCIICHUHN, PACYETOB, WCIOJIB30BAHUS TaOIMI], CIPABOYHUKOB, HOMOTPAMM).
Ilepen nmpakTHYECKUM  3aHATHEM  CIEAYET HM3YYUTh  KOHCIIEKT JIEKIMU U
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PEKOMEH/IOBAaHHYIO  MpernojaBaTesieM  JUTepaTypy, oOpamias BHHUMaHHME  Ha
IPAKTUYECKOE IPUMEHEHHE TEOPUM W HAa METOJUKY pEIICHUsS THUIOBBIX 3aj]ad.
Ha mnpakrtuueckoM 3aHSITMM TJABHOE - YACHUTh CBSI3b pEIIAEMBbIX 3a7ad C
TEOPETUUYECKUMH TOJOKEHUsAMU. [Ipu pelieHnn MNpeayioKeHHOM 3aJaud  Hy»KHO
CTPEMUTBHCS HE TOJBKO MOJYYUThH MPABUIBHBIA OTBET, HO M YCBOUTH OOIIMN METOJ

penieHus noJ00HbIX 3a1a4.

PGKOMCHI[yeTC}I HCIIOJIb30BATbh CJ'IGI[YIOIHI/Iﬁ IMOPAIOK 3allMCU PCUICHUS 3a/1a4n:

e MCXOJIHBIE JaHHBIE JJISI PEIICHHS 3a/1aui (UTO JIaHO);
e UTO TPeOYyETCs MOJIYYUTh B PE3yJIbTATE PEIICHHUS;
e KaKue 3aKOHBI ¥ TIOJIOKEHHUS JI0JKHBI OBITh IPUMEHEHBI,

o 00U maH (1mocae0BaTeIbHOCTD) PEIICHHUS;

e PACUYCTHBI;
° HOJIyLIeHHLII\/'I PE3yJIbTaT U €TI0 aHAJIN3.

MeToauka olleHUBAHUS BBINOJHEHUA MPAKTUHYECKHUX 3a]aHui (3a1a4)

bannw

Ouenka

IToxa3zarenu

Kpurepun

18-20

«OTJIIMYHO»

1. ITonHoTa
BBITIOJTHEHUS
[IPAKTUYECKOTO
3a/1aHus;

2.  CBOEBpEMEHHOCTh
BBITIOJTHCHUS 3a]IaHNS,
3. IlociemoBaTeILHOCTD
131 paIlMoOHAIBHOCTh

14-17

«XOopouIo»

BBIIIOJIHEHUS 3aJaHus,
4. CaMOCTOSTEIHLHOCTD
pelIeHus;

11-13

«YAOBJICTBOPUTECIBHO»

3alaHue PEIIEHO CaMOCTOSITENIBHO.
[Ipu 5TOM cocTaBieH NpPaBUIbHBIN
QITOPUTM  pEIleHUs
JIOTUYECKUX

3aJjaHus, B
pacCcyKICHHUAX, B
BbIOOpEe (GOpMYyN U pEUIeHHH HeT
OIMOOK, TMOJIyY€H BEpPHBIN OTBET,
3aJjaHne

pPELIEHO  palHOHAIBHBIM

CII0COOOM.

3ajjanie  pemieHo ¢ TOMOIIBIO
npernoaaBaTes. [Tpu 3TOM
COCTaBIieH TMPaBWIbHBIA aNTOPUTM
pellieHus 3aJaHusi, B JIOTUYECKOM
pacCyX JI€HUH U  pEIIeHUHu  HeT
CYHICCTBCHHBIX OIHI/I6OK; IMpaBUJIBHO
bopmyn s

00BICHEHHE

cenaH
pelieHus;

BBIOOD

ecThb
pelIeHusi, HO 3aJaHue PEeIIeHO
HEpAI[MOHAIBHBIM ~ CIIOCOOOM  WJIH
JomylmeHo  He  Oonee  OBYX
HECYIIIECTBEHHBIX OLIMOOK, MOJTYy4YeH

BEPHBII OTBET.

3ajaHue peIIeHO C MOJICKa3KaMHu
npenogasarens. [Ipu sTom 3aganue
IMOHATO IPaBUJIBHO, B JIOTHYCCKOM
PacCyXKJIGCHUH HET CYIIEeCTBEHHBIX

o1




0-10

«HEYOOBJICTBOPHU-
TCIIBHO»

OLINOOK, HO JIOTTYIIICHBI
CyIIeCTBEHHbIE OIIMOKM B BBIOOpE
dbopMyn wWIM B MaTEeMaTHYECKHX
pacuerax; 3aJaHME pEUICHO He
HOJHOCTBIO MJIM B OOIIIEM BHUJIE.

3aJaHue HE PEILICHO.
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Jincr AKTyaJu3alnuyu OHCHOYHbIX MATCPHAJIOB 110 JUCHUILJIMHE
«3JIBKTp0HI/IKa H CXEMOTECXHHUKA»

O1neHOYHbIE MaTepHaIbl IEPECMOTPEHBI,
00CYXKIeHbI U 0JI00pEHBI Ha 3aceTaHuu Kadeapbl

IIpoTokoit oT « » 20 r. Ne

3aB. kadeapoit

OueHouHbIE MaTEpHAIIbI IEPECMOTPEHBI,
o0cykJeHbl U 0JJ0OpEeHbI Ha 3acelaHnu Kadeapbl

[IpoTokoit ot « » 20 r. Ne

3aB. kadeapoit

OreHOYHBIE MaTEPHAITBI TIEPECMOTPEHBI,
00CyXIeHBI U 0JIOOPEHBI Ha 3aceaHuu Kadeapsl

[Iporokoit ot « » 20 r. Ne

3aB. kadeapoii

OreHOYHBIE MaTEPHAITBI TIPECMOTPEHBI,
00CyXIeHBI U 0JIOOPEHBI Ha 3aceaHuu Kadeapsl

[Iporokoit ot « » 20 r. No

3aB. kadenpoit
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