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ObsacTh NpUMEHeHus

®onp oneHouHBIX cpeacTB (POC) — sBnseTcs 00s3aTeIbHBIM IPUIOKEHUEM K paboueil mpo-
rpaMMe JTUCHUIUTHHBI « DJIEKTPOHUKa» U 00ecleuyuBaeT MPOBEPKY OCBOCHHUSI IIAHUPYEMBIX pe3yibTa-
TOB 00y4eHHs (KOMIETCHIINA U X HHIUKATOPOB) MOCPEICTBOM MEPONPHITHIA TEKYIIECH U MTPOMEKY-
TOYHOMH aTTecTallH [0 AUCIUIUIMHE.

Hesn u 3a1aun PoH/IAa OLIEHOYHBIX CPEACTB

HGHBIO @OHI[& OILICHOYHBIX CpGI[CTB ABJISICTCA yCTaHOBJIeHI/Ie COOTBCTCTBUS ypOBHSI IIoaAroToOB-
KM 00y4aromuxcs TpeOoBaHusIM deepaIbHOr0 rOCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa.

JIst TOCTHIKEHUS TOCTaBIeHHOU 11enr DOHI0M OIIEHOYHBIX CPEACTB MO JTUCIMIUIMHE «DJIEK-
TPOHHMKA» PELIAIOTCS CICIYIONINE 3aJaUH:

— KOHTPOJIb M YIPABJICHHE IMPOIECCOM MPHOOpPETEHUs OOYYAIOIIMMUCS 3HAHWMA, YMEHUH H
HaBBIKOB, HpGI[yCMOTpeHHLIX B paMKax I[aHHOﬁ JUCHUITIINHBI,

— KOHTPOJIb U OIICHKA CTETICHH OCBOCHHS KOMIIETCHIIUMH, MPEAYCMOTPEHHBIX B paMKaxX JaHHOM
JUCIUIIINHEL,

— obecrieueHre COOTBETCTBUS PE3yNbTaTOB 00y4eHHs 3adadaM Oyayiieid mpodeccnoHanbHOMI
NCATCIIBHOCTHU qepe3 COBepHICHCTBOBaHI/IC TpaI[I/IIII/IOHHBIX nu BHCIIpeHI/Ie HNHHOBAIIMOHHBIX MCTOIOB
oOyudeHus B 00pa3oBaTeNbHBIH Mpoliecc B paMKaxX JaHHOW JUCIUILTHHBIL.



1. IlepeyeHb MIAaHMPYEMbIX Pe3yJ1bTATOB 00yUeHHs MO AUCHHUILINHE, COOTHECEHHBIX ¢ MJIAHUPY-
e€MBbIMH pe3yJibTaTaMHi 0OCBOCHHS 00pa30BaTeJIbHOI MPOrPaMMBbI

1.1. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHS MO TUCIHUIIHHE, COOTHECEHHBIX ¢ MJIAHH-
PYeMbIMH pe3yJIbTATAMH OCBOECHHSI 00Pa30BaTeIbHOI MPOrpaMMBbI

B pesynbrare ocBoenust OOII 6akanaBpuara 00ydaromuics JOMKEH OBJIAJCTh CICIYIOIIUMU PE3yilb-

TaTaMy O0YYCHHS 1O JUCIUTUINHE:

Koabt  kommne- | HammenoBanue komie- | Ilepeyens nmjaHupyembiX pe3yJbTaTOB 00y4eHUS
TeHI Ui TeHIUH 10 JUCHMILIHHE
OIIK-2 Crniocob6en yuactBoBath B | 3-OIIK-2 3HaTh OCHOBHBIE IPUHIUIIBI IPOSKTUPOBA-
IPOEKTUPOBAHUU TEXHU- | HUS TEXHUYECKUX OOBEKTOB, CUCTEM U TEXHOJIOIHYe-
YEeCKUX OOBEKTOB, CHU- | CKHX IPOLIECCOB C Y4ETOM IKOHOMUYECKHUX, KOJIO-
CTEM U TE€XHOJIOTUYECKUX | TMYECKUX, COLUANBHBIX U JPYTUX OrPAaHUYECHUIN
nporieccoB ¢ yderom | Y-OIIK-2 ymeTrb mpoeKTHpOBAaTh TEXHHUYECKUE O0B-
9KOHOMHYECKUX, 3KOJO- | €KThl, CHCTEM M TE€XHOJOIMUECKUX IPOLIECCOB C yue-
THYECKUX, COLUAIBHBIX U | TOM 9KOHOMUYECKHX, SKOJIOTUIECKHUX, COIIMATIBHBIX U
JPYTUX OrpaHUYeHUi JPYTUX OTPaHUYECHUIN
B-OIIK-2 Bnaserhs HaBbIKAMM MPOEKTUPOBAHUS TEX-
HUYECKUX OOBEKTOB, CHUCTEM M TEXHOJIOIMYECKHX
IIPOLIECCOB C YYETOM HKOHOMHUYECKUX, JKOJIOTHYE-
CKHUX, COLMAJIbHBIX U APYTMX OrpaHUYEHUH
OIIK-4 Crocoben  mpoBoauTh | 3-OIIK-4 3HaTh OCHOBHBIE METO/IBI TIPOBEICHHS IKC-
U3MepeHuss U Halmole- | IepUMEHTAIBHBIX HCCIEI0BaHUM, KOHTPOJIL U Jua-
HUs, 00pabaThiBaTh ¥ | THOCTHUKH;
npencTaBiaaTh skcnepu- | Y-OIIK-4  ymeTs 1O0b30BaThCS  COBPEMEHHBIMU
MEHTaJbHbIC JAaHHbIC CpeACTBaMU HW3MEPEHHUs, KOHTPOJII U 00paboTKH
9KCHEPUMEHTAIbHBIX JaHHBIX;
B-OIIK-4 BrnaneTh HaBBIKAMU BBIOOpAa METOAMK H
000pyIOBaHUSl JUIS TIPOBENCHHS DKCIEPUMEHTAIb-
HBIX HCCIIEZIOBAaHUM U M3MEpEeHuH, a Takxke o0padoT-
KH ¥ TIPEJICTABIICHUS MOyYEeHHBIX YKCIIEPUMEHTANb-
HBIX JIaHHBIX.
OIIK-6 Cnocoben  nmpunumats | 3-OIIK-6 3HaTh 3 PexTuBHBIE U O€30MaCHbIE TEXHU-
000CHOBaHHbIE TEXHHYE- | YECKUE CPEACTBAa U TEXHOJIOTUU B obnacTu mpodec-
CKME pelIeHHs] B TPO- | CHOHAJIBLHOM JeATeNbHOCTH;
beccnoHambHON nes- | Y-OIIK-6 ymeTh mpuHHMaTh 0OOOCHOBAHHBIE TEXHM-
TEIBHOCTH,  BBIOMpATh | YeCKUE PEHICHHs B MPO(ECCHOHAIBHOW NesTEeIHHO-
spdexTuBHbIE U 0e3- | cTH, BBIOMpaTh 3(PeKTUBHBIE U Oe30MacHble TEXHU-
OlacHBIE  TEXHHYECKHUE | YECKUE CPENICTBA U TEXHOJIOTHH;
cpeactsa u TexHonorun | B-OIIK-6 Bnajgerh HaBBIKAMHU pELIEHUsS CTaHIApT-
HBIX 3a/a4 TPOPECCHOHATBHON NEeSTEITBHOCTH, BBI-
oupass >pdexTrBHBIE U Oe30MacHbIe TEXHUYECKHE
CpeACTBa M TEXHOJIOTHU.
OIIK-7. Crocoben 3-OIIK-7 3HaTh OCHOBHBIE TIOJ0KEHUSI HOPMATUBHOU
AHAIIN3HPOBATD, U TEXHUUYECKOW JOKYMEHTAIH B IPO(PECCUOHATBHON
COCTaBJIATh M MPUMEHATH | ACATCIbHOCTH,
TEXHUYECKYIO VY-OIIK-7 ymMeTh aHaIU3UPOBATh, COCTABIIATH U IIPH-
JOKYMEHTALHIO, MEHSTh TEXHUYECKYIO IOKYMEHTAIINIO, CBA3aHHYIO C
CBSI3AHHYIO C Ipo(eCCHOHATIBHOMN I€ATENbHOCTBIO, B COOTBET-
PO eCCHOHAIBHOI CTBHH C IEHCTBYIOIIMMU HOPMATUBHBIMU JTIOKYMEH-

JESTENILHOCTBIO, B
COOTBETCTBUHU C
JEHUCTBYIOIUMHU

TaMU B COOTBETCTBYIOIIEH OTPACIIH;

B-OIIK-7 BnageTh HaBRIKAMH UCIIOJIB30BAHUS TEX-
HUYECKOM M HOPMATUBHOM JOKYMEHTAIUU MIPU pe-
IICHUH 33/1a4 MPOPECCHOHATHHON JIEITeITLHOCTH.




HOPMAaTUBHBIMHA
JOKYMCHTaMU B

COOTBETCTBYIOLIEH
OTpaciu
YKII-2 Cnocoben wuckath HyX- | 3-YKI-2 3HaTh: MeToauku cOopa u oOpabOTKH WH-
HbI€ UCTOYHUKH HH(Op- | POpMALMU C UCIOTB30BAHUEM LU(PPOBBIX CPEICTB, a
Malid W JaHHbIe, BOC- | TAKXKE aKTyaJbHbIE POCCUUCKHE U 3apyOexHbIe HC-
NpUHUMATh, AHAIU3UPO- | TOYHUKU HH(popMaK B chepe npodeccHoHaNTbHOMI
BaTh, 3allOMUHATh WU Te- | AEATEIbHOCTH, IMPUHLHUIIBI, METOJIbI U CPEACTBa pe-
penaBath HHPOPMAIIHIO C | ICHHUS CTAHAAPTHBIX 33]1a4 MPOo(ECCUOHATBLHOM Jes-
UCIIONIb30BaHUEM  IU}- | TEIBHOCTH C UCHOJB30BaHUEM IIU(PPOBBIX CPEJICTB U
POBBIX CPENICTB, a TaKXe | C YIETOM OCHOBHBIX TpeOOBaHUU HMH(OPMAIIMOHHON
C MOMOIIBI0 AITOPUTMOB | OE30MACHOCTH
npu pabore c¢ momyudeH- | Y-YKII[-2 YMeTh: NpUMEHSATh METOIUKU TIOMCKa,
HBIMHU M3 PA3IMYHBIX UC- | cOopa U 00padoTKu MHGOPMAIUU; C UCIIOJIB30BAHU-
TOYHUKOB JIAHHBIMH C | €M IUQPPOBBIX CPEICTB, OCYIIECTBIATh KPUTHICCKHIA
nenblo  3(pQPEeKTUBHOrO | aHANU3 U CUHTE3 MHQOPMAINH, [TOJIYYeHHON U3 pa3-
UCIIONIb30BAaHUSI  TOJIy- | HBIX WMCTOYHUKOB, W pEIIaTh CTAaHIAPTHBIC 3a7add
YEHHOUN uHpopMaluu | mpodeccuoHaNTbHON AESITETbHOCTA C MCIOJIb30BaHH-
JUTSL PEIICHUS 33129 eM IU(QPOBBIX CPEACTB U C YUETOM OCHOBHBIX TpeOO-
BaHUU MH(GOPMAIIMOHHON 06€30MacCHOCTH
B-YKII-2 Bnagers: Mmerogamu moucka, coopa u 00-
paboTKH, KPUTUYECKOTO aHAIM3a U CUHTe3a MHGOp-
Mallid C KCIIOJIb30BAaHUEM ITU(PPOBBIX CPEACTB IS
pelleHrs TOCTaBICHHBIX 3a]a4, HaBbIKAMU TOJrO-
TOBKM 0030pOB, aHHOTAIlMW, COCTaBleHUs pedepa-
TOB, HAYYHBIX JIOKJAJ0B, MyOIUKauii u Oubnuorpa-
¢un 1Mo Hay4YHO-UCCIIEOBATEIbCKOM paboTe C HcC-
MOJIb30BaHUEM HHU(POBBIX CPENICTB U C YUETOM Tpe-
O6oBaHui HHGOPMAITMOHHON OE30MTaCHOCTH
VYKE-1 Cnocoben wucnonb3oBath | 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHA-

3HAHUIA CCTCCTBCHHOHA-
YUHBIX JIACITUIIINH,
HpI/IMeHSITI) MECTOAbI Ma-
TEMATHYECKOr0 aHaJIn3a
nu MOI[CJ'II/IpOBaHI/ISI, TEO-
PETUYECKOTO M JKCIIEPHU-
MEHTaJBLHOTO  HCCIIENO0-
BaHUS B IIOCTaBJIEHHBIX
3a/1ayax

YYHBIX JUCIUIUIAH, METOJbl MaT€MaTHYECKOrO aHa-
JIn3a ¥ MOJEIUPOBAHUS, TEOPETUUECKOTO U DJKCIe-
PHUMEHTAIBLHOTO UCCIEA0BAHUS

V-VKE-1 yMmeTh: uCHONb30BaTh MaTeMaTHYECKUE
METOJIbl B TEXHHYECKHUX MPHIOKEHHSIX, PACCUUTHI-
BaThb OCHOBHBIE YMCIIOBBIE XapaKTEPUCTHUKH CIlydail-
HBIX BEJIMYMH, PEIIaTh OCHOBHBIE 33/1a4d MaTEMAaTH-
YECKOM CTAaTHCTUKH; pEeIlaTh THUIIOBBIE pPACUETHBIE
3a1a4un

B-YKE-1 Bnagers: MeTOZAaMH MAaTEMaTHYECKOI'O
aHalv3a U MOJAEJIMPOBAHUA, METOJJaMH PEIICHUS 3a-
Jad aHajM3a W pacueTa XapaKTePUCTUK (UBNUECKUX
CHUCTEM, OCHOBHBIMHM TIpHeMaMu OOpaOOTKU IKCIIe-
PUMEHTAIBHBIX JTAHHBIX, METOJaMH PalbOTHI C MpH-
KJIQJIHBIMU TPOTPAMMHBIMU POAYKTAMHU

1.2. Dranbl popmupoBanusi komnerenuuii B npouecce ocsoenusi OOII 6akanaBpuara

KoMMnoHEeHThI KOMIETEHINH, KaK MpaBuilo, GOPMUPYIOTCS NMPU U3YYEHUH HECKOJIbKUX AUCLU-
IIJIMH, a TAK)K€ B HEMAJION CTEIEHM B Ipouecce NnpoxoxaeHus npaktuk, HMP u Bo BpeMsa camocTos-
TeIbHOMN paboThl oOyuaromierocs. Beimonaenue u 3amura BKP sBistoTcs Bumom yueOHOM AesTeNbHO-
CTH, KOTOPBIH 3aBepIuaeT npouecc GopMupoBaHHs KOMIETEHIIHH.



MecTo MUCHMIUIMHBI M COOTBETCTBYIOIIMH 3Tanm (POPMUPOBAHUS KOMIETEHIIUNA B IIEJIOCTHOM
MpoIecce MOATOTOBKHU MO 00pa30BaTENbHON MPOrpaMMe MOKHO OINPENETUTh M0 MaTpUIle KOMIIETECH-
uuii, kotopast npuBoauTcs B PII qucuumnivHel.

Oransl GopMHPOBAHUS KOMIIETSHIIUU B TIPOIIECCE OCBOCHUS JUCIIUILTAHBL:

- HaYaJIbHBII dTal — Ha 9TOM dTane GOPMHUPYIOTCS 3HAHUEBBIC U HHCTPYMEHTAIbHBIC OCHOBBI KOMIIE-
TEHIIUHU, OCBAUBAIOTCSI OCHOBHBIC KaTeropuu, GopMHUpyroTcsi 6a30Bbie yMeHUs. CTYIEHT BOCIIPOHU3BO-
JUT TEPMHHBI, (AKThl, METO/IbI, TOHATHS, TPUHIUIILI U TIPABWIIA; PEIIaeT yueOHbIe 3aa4M 10 o0pas-
ay;

- OCHOBHOIi dTan — 3HaHMsI, YMEHUs, HAaBBIKH, oOecreunBaronue GopMHUPOBAHUE KOMIICTCHIINH, 3Ha-
YUTEIHHO BO3PACTAIOT, HO €IIe HEe JOCTUTAIOT UTOTOBBIX 3HaueHUH. Ha 3TOM 3Tarme cTyneHT ocBauBa-
€T aHATUTUYECKUE JICHCTBUS C IPEIMETHBIMU 3HAHUSMU 10 TUCIUILINHE, CIOCOOCH CaMOCTOSTEIIEHO
pemath yueOHbIC 332491, BHOCS KOPPEKTHBBI B JITOPUTM JICUCTBHH, OCYIIECTBIISISI KOPPEKIHIO B XOJIE
paboThl, MEPEHOCUT 3HAHMS U YMEHHUS HA HOBBIE YCIIOBUS;

- 3aBepIIAIOIIMIA 1Tall — HAa 3TOM JTare CTYJCHT JOCTUTAaeT UTOTOBBIX IOKAa3aTelIel MO 3asiBICHHOM
KOMITIETECHIINH, TO €CTh OCBAaWBAET BECh HEOOXOIUMBIN 00BEM 3HAHUH, OBJIAJIEBACT BCEMU YMEHUSMH U
HaBbIKaMU B cepe 3asBieHHON KomneTeHnud. OH CoCcOOEH HCMONb30BaTh 3TH 3HAHUS, YMEHUS,
HAaBBIKH MPU PEIICHUH 3aa4 MOBBIIIICHHOW CJI0)KHOCTH U B HECTAHJIAPTHBIX YCIOBUSX.

Oranbl (HOPMUPOBAHKS KOMIIETSHIIMA B XOJI€ OCBOCHHS JUCIIUIUIMHBI OTPAXKAIOTCS B TEMAaTH-
yeckoM 1iane (cm.PII).

1.2. CBa3b Mexny (GOpMHPYEMbIMH KOMIIETEHIHSAMHU U (pJOPMAMH KOHTPOJISI HX OCBOEHHUS
1.3.

Ne | Konrposmpyembie HNupukarop npoctuxkeHusi kKomme- | HammeHoBaHue  ouneHo4-
n/n | pasgenanl (TeMbl) AUC- | TEHIHH HOI0 Cpe/ICTBA TeKyllei u
HMILTHHBI NPOMEKYTOYHOM aTTe-
cTAUMHU
Tekyuas arrecrauus
1. OneMmeHnTHas 6Oa3a co- | OIIK-2; OIIK-3; OIIK-4; OIIK-6; | JlomamHue 3a1aHust
BpeMeHHbIX 3nekTpoH- | YKII-2; VKE-1 KonTtponbHas pabora
HBIX YCTPONCTB JlaGoparopHble pabOThI
2. Yeunurenu daeKTpuaye-
CKHX CHTHAJIOB.
3. W cTOYHUKH BTOPHUYHO-
ro MUTaHUS
4 HNmnynbcHblE W aBTO-
TE€HepaTOpHbIE yCTPOM-
CTBa.
IIpomeskyTOoUHAs aTTecTAUMS
OK3aMeH OIIK-2; OIIK-3; OIIK-4; OIIK-6; | Dx3amMeHalMOHHLII OMIIET
YKII-2; VKE-1




2. Onucanue noxKa3areje u KpUTEPUEB ONCHUBAHUA KOMIIeTEHIIMi HA PA3JTUYHBIX 3Talmax ux (l)OpMHpOBaHI/IH, OIIMCaHHuE HNIKAJ OICHUBAHUA
Koneunsivu pe3yjabTaTaM OCBOCHHUSA IMPpOrpaMmMbl JUCHHUIIIMHBI SABJIAIOTCA C(bOpMI/IpOBaHHBIe KOTHUTHUBHBIC ACCKPHUIITOPBI «3HATH», «YMCTHY,
«BJIAACTb», PACIIMCAHHBIC MO0 OTACJIbHBIM KOMIICTCHILUAM, KOTOPBIC NPUBCACHLI B m1.1. q)OpMI/IpOBaHI/IC 9TUX ACCKPUIITOPOB MPOUCXOAUT B HPOLECCE

M3y4YeHHs TUCLMILIMHBI 10 3TalaM B paMKax pa3JIMYHOIo BU/a y4eOHBIX 3aHATUH M CAMOCTOATENIBbHOM paboThI.
Briensrores Tpu ypoBHSI CQOPMHPOBAHHOCTH KOMITETCHIIMN HA KaX/IOM dTare: HOPOTOBbIi, TPOJABUHYTHIA U BHICOKHIA.

YpoBHHU Coaep:xaTtejibHoOe OcHOBHbIE MPU3HAKHU BbljIeJI€HNUsI YPOBHA BPC, ECTS/IIarudanabuas
ONUCAHMe YPOBHS % ocBoe- | mMIKajda IS OLEHKH
HHA JK3aMeHa/3a4yera
Bricokui TBopueckas gesaTenb- | BxirodaeT HUKECTOSIIMM YPOBEHD.
Bce  Buapl  KOMIETEHIMH | HOCTb CryneHT JeMOHCTpHpYeT CBOOOAHOE oOanaHue
cOpMHPOBAHBI HAa BBICOKOM KOMIIETEHIUSIMHU, CIIOCOOEH NPHUMEHUTh UX B HE- A/
YPOBHE B COOTBETCTBHUHU C IiE- CTaHJAPTHBIX CHTYAUMAX: MOKA3bIBAET YMEHHE Ca- | oy 100 T
JAMU UM 3aa4aMM JUCLUILIU- MOCTOSITEIbHO NPUHHUMATh pPEILIEHUE, pelaTh Ipo- 3auTeHo
HBI Onemy/3ajjayy TEOPETHYECKOro MM MPUKIIAJHOTO
XapakTepa Ha OCHOBE H3YYEHHBIX METOJ/OB, Ipue-
MOB, TEXHOJIOTHI
IIpoaBUHYTHIN IIpumeHeHne 3HaHMK U | BirrodaeT HUKECTOSIIMM YPOBEHD.
Bce  Buapl  kommeTreHuu# | ymeHudl B Oosiee 1mu- | CTyZEHT MOXET J0Ka3aTh BJIQJICHUE KOMIIETEHLUS- B/
chopMHUPOBaHBI Ha TIPOJBUHY- | POKHX KOHTEKCTaX | MU: JEMOHCTPUPYET CIOCOOHOCTh COOMpaTh, cucTe- | 8§5-89 Odenp xoporo/
TOM YpOBHE B COOTBETCTBHMHM C | yueOHOH M MpodeccHu- | MaTU3UPOBaTh, AHAIM3UPOBATh U I'PAMOTHO UCIIOJb- 3auTeHo
HeIsIMM U 3a/ladaMM  JUCIU- | OHAJIbHOM JIeATeNbHO- | 30BaTh MH(OPMALMIO U3 CaMOCTOSTEIbHO HaljeH-
TIJTUHBI CTH, HEXENU M0 00pa3- | HbIX TEOPETUUYECKHX UCTOUHUKOB U WIITIOCTPUPOBATH
1y, OoiblIeld J0Jdel | UMU TEOpEeTHUYECKUE TOJ0KEHUS WK 000CHOBBIBATh C/
CaMOCTOATENIBHOCTH M | IPAKTUKY IPUMEHEHHUS. 70-84 Xoporo/
WHUIIHATUBBI 3aureHo
IToporossrit PenponyktuBHas ges- | CTyaeHT JeMOHCTPUPYET BiIaJeHUE KOMIETeHIUAMH | 65-69 D/Y nosnerBoputenbHo/
Bce  Buapl  KOMIETEHIMH | TETBHOCTD B CTaHJApPTHBIX CUTYyallUsSX: H3JaraeT B Ipejaenax 3auTeHo
c(OopMHPOBaHBI Ha TOPOTOBOM 3a/1a4 Kypca TEOPETHUECKH M MPAKTUUYECKH KOHTPO-
YpOBHE JTUPYEeMbId MaTepHal. 60-64 E/ IMocpencTBeHHO
/3adreHo
Huske noporosoro OTcyTcTBHE MPU3HAKOB MIOPOTOBOTO YPOBHS: KOMIIeTeHIH He chopmupoBansl. | 0-59 HeynosnersopurensHo/
CTyneHT He B COCTOSIHUU MPOJEMOHCTPUPOBATh 001aJaHNe KOMIIETCHIIUSMU B Hezauteno
CTaH/IAPTHBIX CUTYyalHsIX.




OueHuBanue pe3yabTaToB 00YYEeHUS CTYAEHTOB MO TUCHUIUIMHE OCYIIECTBIISETCS MO perjiaMeH-

Ty TEKYILETO KOHTPOJISL U IPOMEKYTOUHOM aTTecTaiuu.
Kputepun onieHnBaHusl KOMIIETEHIIUN Ha KaXKJIOM 3Tale U3y4eHUsl TUCHUIUIMHBI JUIS KaXI0Tro

BU/JIa OLIEHOYHOTO cpeacTBa U npuBoasaTcs B 1. 4 @OC. UToroBeiil ypoBeHb CHOPMUPOBAHHOCTH KOM-
NEeTeHINH NPU U3YyYeHUH AUCHUIUIMHBI onpeensercs no tabnuue. [Ipu 3ToMm cienyer moHUMaTh, 4YTO
IpaHUIla MEXKIY YPOBHSMHU IJII KOHKPETHBIX PE3yIbTATOB OCBOCHHS OOpPA30BaTEIBHON MPOTPaMMBbI

MOXCET CMCIIATHCA.

Yposenb  cpopmupoBaHHOcTH | Tekyumuii KOHTPOJIbL IIpome:xxyTouyHas aTTecTanus
KOMIIETCHIIUH
BBICOKHI1 BBICOKHI1
BBICOKM I MIPOABUHYTHIN BBICOKMH
BBICOKHH IIPOJIBUHYTHII
MIOPOTOBBIN BBICOKMH
BBICOKHH IIOPOrOBBIN
IIPOJIBUHYTHIN NPOJABUHYTHIN NPOABMHYTBII
IIPOJABUHYTHIN MMOPOTOBBIN
IIOPOrOBBIN IIPOJIBUHYTBII
IIOPOTOBbIN NMOPOToBbIi NMOPOroOBbIN
MOPOroBbIi HHKe IOPOroBoOro

HUIKC ITOPOTOBOI'0

HHKE ITIOPOroBoro

3. Meroanueckne MaTepHaJbl, ONpede/silOlIde NMPoUelypPbl OLUEHUBAHMS 3HAHWNA, YMEHWI,
HABBIKOB MJIU OIBITA JeATEJbHOCTH, XapaAKTePU3YIOLIUX 3Tanbl (POPMHUPOBAHNS KOMIIETEHLIMIA.
— MWrorosast atrecrauus no JUCUUIUIMHE SIBJISETCS MHTErPajbHBIM IOKa3aTelleM KauecTBa
TEOPETUYECKUX M IMPaKTUUYECKUX 3HAHUI M HaBBIKOB OOYyYaOLIMXCS MO JUCIHUIUIMHE U
CKJIa/IBIBAETCS U3 OLICHOK, MOJIYYEHHBIX B XO/I€ TEKYILEH U POMEKYTOYHON aTTECTALINH.
— Texymas arrecranusi B CEMECTpPE NMPOBOJUTCS C LIEIbI0 00eCreueHns CBOEBPEMEHHOM 00-
paTHOM CBSI3U, AJISl KOPPEKIIUU 00YUEeHHUsI, aKTUBU3ALIUK CAMOCTOSITENIbHOU paboThl 00yya-

FOIHXCA.

— HpOMe)KyTOqHaH arTecTanusd npcaAHasHa4YCHa JJId 00BEKTUBHOI'O IMOATBCPKACHUA U OLC-
HUBAaHHA JOCTUTHYTBIX PE3YJILTATOB 06y‘IeHI/I$[ IMOCJIC 3aBCPIICHUA U3YUYCHUA JUCHUIIIIMHBI.

- TeKYH_Ia}I aTTeCTalus OCYHICCTBIIACTCA JIBA pa3da B CEMCECTP:

o konTtposabHas Touka No 1 (KT Ne 1) — BeicTaBnsieTcsi B 2JIEKTPOHHYIO BEIOMOCTh HE
no3aHee 8 Helenu ydyeOHOro cemecrpa. Biitoyaer B ceOsl OLEHKY MEpONpUsSTUIl
TEKYILEro KOHTPOJs ayJUTOPHOM M CaMOCTOSTEIbHON paboThl 00ydaromerocs mo
pasnenamM/TeMaM y4eOHOM TUCHIUILTUHEI ¢ 1 1o 8 Hejeno yueOHOro ceMecTpa.

o koHTposabHas Touka Ne 2 (KT Ne 2) — BeicTaBnsieTcsi B 3JIEKTPOHHYIO BEIOMOCTh HE
no3aHee 16 Henenu ydeOHOro cemectpa. BxitouaeT B ceOsi OLIEHKY MepOonpusTUil
TEKYIEr0 KOHTPOJS ayJUTOPHOM M CaMOCTOSTEIbHONH paboThl 00ydaromerocs mo
pasnenam/TeMaM y4eOHOU TUCIUIIIMHEL ¢ 9 o 16 Henmemo yaeOHOTOo ceMecTpa.

P C3YJIbTAThI TCKYI_I_[eﬁ u HpOMC)KYTO‘-IHOI\/'I aTTeCTainvu IMOABOIAATCA IIO IIKAJIC 6aHHBHO-pCﬁTHHFOBOﬁ

CHCTCMBI.

JTan peHTHHIOBOI CHCTEMBI / Henens bann

Ouneno4yHoe cpeacTso MuHmiyn™ Makcivym
Texymas arTecramus 1-16 36 60
KonTposabHasi Touka Ne 1 7-8 18 30
KontponbHas padota 18 30
KonTpoabHasi Touka Ne 2 15-16 18 30




KonrponbHas pabora 18 30
IIpomexyToUHAs aTTECTAMSA - 24 40
3auer -

DK3aMeHAIMOHHBIN OneT - 24 40
HUTOI'O no aucuumivge 60 100

* MuHUMaJIbHOE KOJUYECTBO OaIOB 32 OLIEHOYHOE CPEICTBO — ITO KOJUYECTBO OaioB, HaOpaHHOE
00y4aromMMCsl, IPH KOTOPOM OLIEHOYHOE CPEICTBO 3aCUMTBIBACTCS, B NPOTHUBHOM Cllydae 0Oydaro-
IIMHACSA JIOJDKEH JIMKBUAMPOBATh IOSBUBLIYIOCS aKaJEeMHUYECKYIO 3a/J0JDKEHHOCTb 10 TEKyIled win
IIPOMEXYTOUHOM arrecTanuy. MUHUMaNIbHOE KOJIMYECTBO OAJJIOB 3a TEKYILIYIO aTTECTAlMIO, B T.U.
OTJEJILHOE OLICHOYHOE CPEJCTBO B €€ COCTaBe, U NMPOMEXYTOUHYIO aTTecTalnuio cocrasiser 60% ot
COOTBETCTBYIOIIUX MaKCUMAaJIbHbIX OaJlJIOB.

CTy#eHT cuMTaeTcs aTTeCTOBAHHBIM IO pa3jely, 3a4eTy WM JK3aMEHy, eClIi OH HaOpasl He MeHee
60% ot MakcuMaabHOTrO Oaia, MpeayCMOTPEHHOro paboyeil porpaMmMoi.

CryneHT MOXeT ObITh aTTECTOBAH MO AMCLUIUIMHE, €CIIM OH aTTECTOBAH IO KaXXJIOMY pasjeiy, 3aue-
Ty/9K3aMEHY U €T0 CyMMapHbIH Oai coctaBisier He MeHee 60.




4. TunoBble KOHTPOJIbHbIEC 32/IaHUS WJIM MHbIe MATEPUAJIbI, HEOOXOAUMBbIE /ISl OLICHKH 3HAHMIA,
YMeHHUii, HABLIKOB

3aoanue 1
Ha pucyHKke npejcTaBIIeHO YCIOBHOE rpaduueckoe H300pakeHue . ..

BapI/IaHTBI OTBCTOB.:

1) crabunuTpoHa; 2) BBIIPSIMUTEIILHOTO JHO/IA;
3) Bapukara; 4) GUITIOJIIPHOTO TPAH3UCTOPA.
3aoanue 2

Ha pucynke npezctaBiieHO YCIOBHOE rpaduueckoe n300pakeHue . ..

N

BapI/IaHTBI OTBCTOB.:

1) crabunuTpoHa; 2) BBINPSIMUTEIILHOTO TUO/A;
3)auona llorTku; 4) OUITONIIPHOTO TPAH3UCTOPA.
3aoanue 3

Ha pucyHke npescraBieHo ycloBHOeE rpaduieckoe H300paxkeHue ...

BapI/IaHTLI OTBCTOB!:

1) tupucropa; 2) TOJIEBOT0 TPAH3UCTOPA C YIIPABIISIOMIAM PN- TIEPEXOI0M;
3)MOII tpan3ucropa ; 4) OUTIONIAPHOTO TPAH3UCTOPA.
3aoanue 4

Ha pucynke npezacraBieHo yclioBHOE rpaduyeckoe H300paKeHue . ..

e

BapI/IaHTBI OTBCTOB!:

1) tupucropa, 2) TOJIEBOTO TPAH3UCTOPA C YIIPABJISIOMIUM PN - TIEPEXOJIOM;
3)MOII tpan3ucropa ; 4) OUITONIAPHOTO TPAH3UCTOPA.
3aoanue 5



Ha pucynke npezacraBieHo yclioBHOE rpaduyeckoe H300paKeHue . ..

BapI/IaHTBI OTBCTOB:

1) tupucropa; 2) TOJIEBOT'0 TPAH3UCTOPA C YIIPABIISIOMIUAM PN - TIEPEXOJI0M;
3)MOII tpan3ucropa ; 4) OUIIOJIIPHOTO TPAH3KCTOPA.
3adanue 6

Ha pucynke npezcraBiieHO YCIOBHOE rpaduueckoe H300pakeHue . . .

BapI/IaHTBI OTBCTOB:

1) GUIOISIPHOrO TPAaH3UCTOPA PNP - THIIA; 2) OUIOJISAPHOrO TpaH3uCTOpa NPN -
THUIIA,

3) MoJsIeBOr0 TPAH3UCTOPA C YIPABJSIONMM PN - epexoaoMm;  4) MOII tpan3ucropa.

3aoanue 7

Jln1s ipeicTaBIeHHON Ha PUCYHKE CXEMbI BBIIPSAMUTENS MPU CUHYCOUIaIbHOM N3MEHEHUN
HanpsDKeHUsl Usx JMarpaMma HarpsDKeHUs Uy Ha pe3rcTope Harpy3Ku OyleT UMeTh BUJL:

BapunaHTbI OTBETOB:

1) 2

v

3) au,
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3aoanue 8

Jly1s ipeicTaBIeHHON HA PUCYHKE CXEMbI BBIIPAMUTENS MPU CUHYCOUIaTbHOM U3MEHEHUU
HANPSDKEHUs. Upx JUarpamMma HarpspKeHUs Uy Ha pe3ucTope Harpys3ku OyAeT UMEeTh BUT ...

BapuanTsl 0OTBETOB:

AN

3aoanue 9
Kakoii Bu1 MeeT ocIiyuiorpaMMa HarpspkeHus Uz, KOHTpoJIMpyeMoro Ha auoxae J2?

Uz

Bapuantsl 0TBETOB:

1) 2)

r\mr\t, NaWa¥a¥




2\ A

Tuz TUZ
t
>

BYAVAVA

3aoanue 10
B 1ByX1O/TyIeproIHOM BBITIPSMHTEIIE MPOU30IIIET OOPBIB B BETBH € 1rU0oA0M [12.

Kak Oyner BBIMIISIIETh OCIIIIIONpaMMa CUTHAJIa Ha Harpy3Ke B 3TOM cirydae?

BapuanTsl 0TBETOB:

1) N

AWAWATY

3)

12



3aoanue 11
Kakas cxema BKJIFOUCHHS TPAH3UCTOpA MPEACTaBICHAa HA pUCYHKE?

i

i
- —
T L2 Q,Q Rn T Uape
KB
BapI/IaHTBI OTBETOB:

2) cxema ¢ 00LIMM KOJUIEKTOPOM;

1) cxema c obmeli 6a3oif;
3) cxema ¢ O0IIHUM SMUTTEPOM;

3aoanue 12
Kakast cxema BKITIFOUSHUS TPAH3UCTOPA MIPEICTABICHA HA PUCYHKE?

Em

BapuaHTbl 0TBETOB:
1) cxema ¢ ob1eit 6a3oif; 2) cxema ¢ O0IIMM KOJIJIEKTOPOM;
3) cxema ¢ 00IIUM SMUTTEPOM;

3aoanue 13
B kakom pexxume paboTaeT TpaH3UCTOp MPHU MOIKIIOYEHUH K €T0 BHIBOAM HAIPSHKEHUN B COOTBET-

CTBUH CO CXEMOM?

Uss Uxs
-+ -+
BapI/IaHTLI OTBCTOB:

2) HaCHIIICHUS;
4) MHBEPCHOM.

1) akTUBHOM;
3) orceuku;

3aoanue 14
13



B kakom pexxumMe paboTaeT TPaH3UCTOP MPH MOIKIIOYCHUH K €r0 BBIBOIAM HAIPSDKEHUH B COOTBET-
CTBUH CO CXEMOM?

BapI/IaHTBI OTBCTOB:

1) akTUBHOM; 2) HaCHIIICHUS;
3) oTceukwu; 4) WHBEPCHOM.
3aoanue 15

B kakom pexxumMe paboTaeT TPaH3UCTOP MPH MOIKIIOYCHHH K €r0 BBIBOJIaM HAIPSDKEHUH B COOTBET-
CTBUM CO CXEMOM?

BapI/IaHTLI OTBCTOB!:

1) akTUBHOM; 2) HACBILICHHUS;
3) oTceyku; 4) MHBEPCHOM.
3aoanue 16

bunonsipHbIil TpaH3UCTOP BKJIIOYEH MO cXeMe ¢ o0miei 6a30ii. Moryt nu npu 3ToM ko3 Quim-

eHThl iepenaun Toka Ki u nepenaun Hanpspkenus Ku mpeBbInaTh eiMHUILY?

BapI/IaHTBI OTBCTOB!:

1)o6a moryr; 2) Ki moxer, Ku He MOKeT;
3) Ku mosxer, Ki He MOXeT ; 4) oba HE MOTYT.
3aoanue 17

bunonspHbIil TpaH3UCTOP BKJIIOYEH M0 CXEME C 00IIUM IMUTTEPOM. MOTyT JIH IPH 3TOM KO-
s dunments! nepenaun Toxka Ki u nepenaun Hanpsbkenus: KU mpeBblmaTh eTMHHAILY?

BapuaHTbl OTBETOB:

1)oba moryT; 2) Ki moxer, Ku He MOKeT;

14



3) Ku mosxer, Ki He MoxerT ; 4) oba HE MOTYT.

3aoanue 18
bunonspHbIi TpaH3UCTOP BKIIOYEH 10 CXeMe ¢ 00IMM 3MHUTTEpoM, T1e Rp = 10 kOMm, Rk = 2kOmM.
[Tokazanus BoiabTMETpOB 1pu 3ToM V1 = 1B, V2=8B. Onpenenuts TOk SMUTTEPA TPAH3UCTOPA.

BapuanTsl 0TBETOB:

1)4,1MA; 2) 3,9MA;
3) 4,0 MA; 4) 0,1MA.
3aoanue 19

bunonspHblii TpaH3UCTOP BKIIIOYEH IO CXeMe ¢ 00LIMM SMUTTEpOM, rae Rs = 10 kOM, Rk = 2kOm.
[Tokxazanus BonbT™METpOB IpH 3ToM V1 = 1B, V2=8B. Onpenenuts ko3pHUIUEHT epeaadu ToKa.

BapI/IaHTBI OTBCTOB!:

1) 40; 2) 8;
3)5; 4) 20.
3aoanue 20

s panzuctopa KT343B onpenenuts ko3hdunmeHT ycuieHus Toka 06aser hop mpu Uk=4B u I =
0,4mMA
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BapuanTts! 0TBETOB:

1) 50; 2) 38;
3) 1000 ; 4) 120.
3aoanue 21

CTpyKTypa Kakoro TpaH3uCTOpa N300paXkeHa Ha PUCYHKe?

= CUCK :+

=e)
Tan

) |
n 11 n

P

BapI/IaHTLI OTBCTOB!:

1) GunossipHOTO NPN-THTIA; 2) OUIIOISIPHOTO PNP-THUIIA;

3) MOJIEBOTO C YMPABISIOMIAM PN — MEPEX010M 4) MOII ¢ BCTpoeHHBIM N-KaHAJIOM;
5) MOII ¢ uHaynMpOBaHHBIM N-KaHAJIOM; 6) MOII ¢ BCTpoeHHBIM p-KaHAIIOM;
3aoanue 22

Tpan3ucTop , BKIFOYEHHBIN 110 CXEME C OOIIMM SMHUTTEPOM, paboTaeT B ycuiauTene kiaacca D.
OcmmorpaMma BEIXOJHOTO CUTHAJA (HAMPsKeHHE KOJIEKTOpa) peICTaBlIeHa Ha pUCcyHKe. B kakom
peXrMe HaxOUTCsl OUTTONIIPHBINA TPAH3UCTOP, KOT/1a BEIXOJAHON CUTHAI UMEET BBICOKUN YPOBEHbB?

Beicoxmit
YPOBEeHb
curHamNa, B
JaHHOM 16
cay4ae 11.6 B.




BapI/IaHTBI OTBCTOB.:

1) akTuBHOM; 2) HaChILLEHUS;
3) orceuku; 4) MHBEpCHOM.
3aoanue 23

Ha pucynke npeacraBieHsl AuarpaMMbl U3MEHEHHS] BXOAHOTO U BBIXOJIHOTO HANPSKEHUHN YCUIIUTEIS.
Onpenenuts KOAXPPHUIUEHT YCUICHUS HaNPsKEHUS.

BapuanTsl 0TBETOB:

1) 50; 2) 10:
3) 100 ; 4) 35,

3aoanue 24 Kaxoii u3 rpadpuxoB BAX npuHaIIeKuT yka3aHHOMY TPaH3UCTOPY?
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Bapuantsl 0TBETOB:

1) 2: Io,MA
Ucnz / 1.6
Ucns Ucn=10B 1.9
/<’ 0.8
I
:{/-/' Uen=2B 7104
- Usu, B -2 —16 —08 0
'{"ri'sll.(’)'l‘(.‘- O Ui’sll
Ic, A
[T
32 Uc1 =30 B7
24 7
16 //f
3) 8 5B ]
‘{

//
2
0 2!4 6 8 Us B

3aoanue 25.Kaxoii Buj 00paTHOM CBSI3U UMEET YCWIMTEIb B CXE€Me, IIPE/ICTaBIIEHHON Ha PUCYHKE?

]
E, (:9 Us K U, E] z,
|

1) mocnenoBaTeNBHYIO 1O TOKY; 2) TOCIIeI0BATENBHYIO 110 HATIPSKEHHIO;
3)napajuienpHyI0 MO TOKY; 4) napaJuieNbHYIO TI0 HAPSKEHUIO.
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MHUHUCTEPCTBO HAYKHU M BBICHIEI'O OBPA3OBAHMSA POCCHMCKOM
OEJEPAIINUN

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE VYYPEX/IE-
HUE

BBICIIEI'O ITPO®ECCHUOHAJIBHOI'O OBPA3OBAHU S

«HanunoHabHBIN UcCaea0BaTENbCKUN siAepHbId YHUBEpcUTEeT «MUDI»

OOHMHCKMIA THCTUTYT ATOMHOM SHEPreTUKHU —

bunuan geaepaabHOTO TOCYIapCTBEHHOTO aBTOHOMHOI'O 00pa30BaTeIbHOTO YUPEIKICHUS BBICIIIETO

npodecCHOHAIBHOTO 00pa3oBanus «HalMoHaIbHBIM HMCCIIEIOBATEIBLCKHA SACPHBIA YHHUBEPCUTET
«MUDPN»

Otnenenue siaepHOl (GU3UMKHA U TEXHOJIOTHMA

HaIpaBJICHUE MOJATOTOBKHU: 22.03.01 MarepuanoBeieHHE U TEXHOJIOTUU MAaTEpPUAJIOB
Hucuunnuna DNEeKTPOHUKA

IIpumep 1adopaTopHoii padoThI

Jlabopatopnas padora 1
CBOVCTBA M XAPAKTEPUCTHUKH MMOJYIIPOBOJHUKOBOI'O INOJA

Hean padoTsi

I/I3yquI/Ie CBOMCTB MOJIYIIPOBOAHUKOBLBIX JUOJO0B - BBIIIPAMUTECIBHOI'O AU0J4a U AUOJ1a loTTKM.

Teopernyeckue cBeIeHU

[TomynpoBOJHUKOBBIM JTMOJIOM Ha3bIBAIOT MOTYIPOBOAHUKOBBIA IPHOOP, UMEIOIIUNA OAUH p-N - Te-
pexon u cHaOXeHHbIN IByMs BbiBoAaMu (A-aHox, K-karon), mpenHa3HaueHHBbIH 1711 TpeoOpa3oBaHust U
KOMMYTAIIMH SJICKTPUYECKUX CUTHATOB [1-3]. B 3aBHCHMOCTH OT Ha3HAYCHHS U CBOWCTB pa3iMnvaroOT
BBINPSIMUTENbHBIE 110/l AMO0ABI III0TTKH, CTAOMIUTPOHBI, BHICOKOYACTOTHBIE AUOABI, UMITYJIbCHBIE
JTMOJTbI, BapUKaIbl, CBETOIUOIbI, (DOTOIUO/IBI, AUOAHBIE ONTPOHBI U T. M. CBONCTBA MOIYIPOBOIHUKO-
BOTI'0 JJMOZA OIIPEIEIIIOTCS CBOMCTBAMU P-N—IIepexoa.

B BBINIpAMUTENBHBIX IHOJAX HCIIOIB3YETCS CBOMCTBO OJHOCTOPOHHEH IIPOBOJUMOCTH P-N—
nepexojia: MpoITyCKaTh AMEKTPUUYECKUI TOK IPU IpsSMOM HarpsbkeHud (puc. 1.1) 1 mpakTHuecku He mpo-
IIyCKaTh - IIPY U3MEHEHUH TTOJISIPHOCTHU IIPUIIOKEHHOTO HAIIPSHKCHUS.

Puc. 1.1. YcaoBHoe rpa(bﬂqecxoe 0003HaYCHUE U HaIIpaBJICHUA NPSAMOT'O I'OKa U HAIPSPKCHUSA TUOAA

BoinpssMUTENBHBIN MO ABIISIETCS CYHIECTBEHHO HEIMHEHMHBIM 35ieMeHTOM. BAX uaeanbHOro nuoaa
(ueanbHOTO p-N-TIepexo/ia) OMUCHIBAETCS CAEAYIOIIMM ypaBHEHUEM [2]:
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In=1, (exp (%i) - 1) Q)

rre |- Tok uepes I1/1; Uy - nanpspxenue, npunoskennoe k I1/1; lo - o6parnsrit Tok I1/] (6epetcs u3 cripa-

BOYHMKA); Or = KT/Q— TemmeparypHblii moteHiman (¢, = 25MB npu KOMHaTHO# Temrieparype); M—
k03 urmeHT, yunteiBarommii otkiioHeHne BAX oT uaeanbHoro 3akona (m =1-+4). Jlnsg uaeaabHOTO

muoma m = 1.

Kak mo0oii HenuHelHbIi 35emMenT, [1/] umeeT pa3iinyHoe CONMPOTUBIICHUE TOCTOSHHOMY U Tepe-
MEHHOMY TOKY.

Ha ocnHoBe (1) MoryT ObITh HalIEHBI

Rcr - ctatnyeckoe conpoTuBiieHHE (CONPOTUBIICHHE TOCTOSTHHOMY TOKY)

U I +1 :
1;1 lﬂ [0

r1e s - conpoTusieHune 6a3bl auoaa (1+30 Om),

Mo- auddepeHManbHOE CONPOTUBICHUE (COMPOTHUBICHHE MIEPEMEHHOMY TOKY Majloi aMIUIUTY-
BT

aUa _ maer

Jlst npsiMbIX BeTBel paccunThiBaroT 3aBUCUMOCTH s = T (I1), Rer = T (171), rne = f (1), a7 oOpaTHbIX BeTBeii -
Rer = f(Un), rne =T (Up). [pu aTom

3 ety 3
rB(.[;[): l- = (4)

R =—; )

I, MA

257

B -10

Uy, MB

Puc. 1.2. TlosicheHus k BeipakeHusIM (4-6)

C nenpro O0JIeTYeHNsT pacyeToB CXEM C JHOJIAMU YacTO TOJIB3YFOTCS JIMHEHHOM anmpOKCHUMAaIe X

BAX [2], xak mokazano Ha puc. 1.3. [Ipu Takoii anmpokcumarm BAX 3ameHsieTcst TMHEWHBIMHA (DyHKIH-
smu. [ mpsiMoid BETBU

1 u'’
I,Z[ = E(Uﬂ — UO), U[[UO;rHP = LT
(7)
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Jlnst oOpaTHO# BETBU

1 u

Uy — Io; Uy < 0;75p = = . (@)

Lﬂ ==

To6p

a)

Puc. 1.3. a)-nuneiinas anmnpokcumarms BAX;0) - cxema 3aMeIieHusl 110 MOCTOSTHHOMY TOKY 0OpaTHO
CMELIEHHOI'0 IM0/Ia; B)- CXeMa 3aMELIeHHUs TU0/a B MPSIMOM BKIIIOUEHUH

Puc. 1.4. YcnoBHoe rpaduueckoe o6o3nauenue auoaa [lortku

Huons! lortku (Puc.1.4) — 3T0 MoaynpoBOAHUKOBBIE TPUOOPHI, B KOTOPBIX MCIIOJIB3YIOTCS CBOM-
CTBa MOTeHUUaNbHOrO Oapbepa (Oapbepa LIIoTTKM) Ha KOHTAaKTe MeTaul — MOJIYIpPOBOAHMK. B pac-
CMaTpHBAEMbIX TUOJAaX M3 3a Pa3HOH BBICOTHI MOTEHIMAIbHBIX OapbepoB AJIS AJIEKTPOHOB M JIBIPOK
HEeT UH)KEKIIMM HEOCHOBHBIX HOCUTEINEH 3apsiia, HET U TaKMX MEJUIEHHBIX MIPOLECCOB, KAK HAKOIJIEHNE
U paccacbIBaHHE HEOCHOBHBIX HOCHUTENEH B 0aze. B pe3ynbTare HHEPLUUMOHHOCTD JHOOB C BhINpsMIIE-
HUEM Ha KOHTaKT€ METAJLI-TMIOIYIPOBOJHUK OIpeesieTcs BEMUYMHON 0aphepHOl EMKOCTH BBIIPSAM-
mstromiero konrakra (Coap =1 nd). Kpome Toro, y 3TX AM0I0B HE3HAYUTEIbHBIE aKTUBHBIE IOTEPU
(mpsimoe Hamnpsikenue Unp= 0,4 B, uro Ha 0,3 B meHbllle, yeM y KpeMHHEBBIX IUOA0B). B cBs3M ¢ TeM,
4T0 O6apbepHast EMKOCTh M TIOCJIE0BATEIIbHOE aKTUBHOE CONPOTHUBIICHUE B TAKUX JAMO/aX HEOOJbIINE,
COOTBETCTBEHHO Majlo M BpeMs INepe3apsaaku EMKOCTH; 3TO JaET BO3MOXKHOCTh MCIOJB30BaTh AUOIbI
HIoTTKH B Ka4ecTBe CBEPXCKOPOCTHBIX MMIYINbCHBIX Auo0B (f = 3+15 I'T1r), Hanpumep, B HEKOTOPBIX
CXeMax B KadyecTBe ObICTPOJECHCTBYIOMIMX JIOTapU(PMHUUECKHUX HJIEMEHTOB U B MOIIHBIX BBICOKOYA-
CTOTHBIX BBINPSIMHUTENSX, B KOTOPBIX JUOJBI CIIOCOOHBI paboTaTh Ha yactorax A0 1 MI'n npu Uosp =
50B u Inp = 10A.

IMoaroroBka k padore

1. O3HaKOMHUTKCS C OMMCAHKEM JIAOOPATOPHOM PaOOTHI.

2. V3y4nTh TEOpeTHUYECKHE OCHOBBI 10 MaTepHajaM JICKIHIA WM MIEPEUHI0 PEKOMEHIOBAaHHOU TIpe-
II0JIaBaTEJIEM JINTEPATYPHI.

3. M3yunTh onmcaHusi U TEXHUYECKHE XapAKTEPUCTHKH MOAYJEH CTEeH/Ia, IPUMEHSEMBIX NPH BbI-
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MOJIHEHUU JAaHHOW padoThl: «McTOUHMKK TuTaHUs», «Pe3uctopsl/ AKTHBHas Harpyska», «Hemu-
HEHMHBIE AIIEeMEHTh», «V3MepuTenbHbie TPUOOPED», «MyIbTUMETPHD».
4. B cooTBeTCTBUU C pabOUMM 33/JaHUEM MTOATOTOBUTH TAOIHUILIBI JUIs 3aIUCH NU3MEPEHUH.

5. O3HaKOMHTBCS C XapaKTepUCTUKaMU BhIpsiMuTenbHOro auoaa 1N4007 wu nuonma IloTtTkm
1NS5822.

Pabouee 3apanue

1. Cobpatb cxemy i UccienoBanus BeipssMuteabHoro nuoaa VD1 6moka «Henuneid-
HbI€ DJIEMEHTBI» Ha NOCTOSIHHOM Toke (puc. 1.5). B xadectBe R1 ucnons3oBats conporusienue 100
Owm 6ioka «Pe3ucropbl/ AKTUBHAs Harpyskay. [ u3amMepeHuss Toka UCIOJIb30BaTh OJUH U3 MYJIb-
THUMETPOB 0J0Ka « MyIbTUMETPBI», JAJISI U3MEPEHUST HAMPSHKEHUS UCIIOIb30BaTh OJUH U3 MPUOO-
poB Onoka «M3MmepurenbHble TpUOOPHI», 3a1aB AJIsI HUX COOTBETCTBYIOIIUE PEKUMBI paOOTHI.
B kauecTBe MCTOYHMKA MUTAHUS WCIIONB30BATh CTAOMIM3UPOBAHHbINA perymupyemMblii ncrounuk E1 G1oka
«cToyHnK nUTaHus. PydKy perynmpoBKY HAMpsDKEHUST ICTOUYHHUKA YCTAaHOBUTH B KpaiiHee JIEBOe MOJI0xKe-
HUE, TIOBEPHYB €€ MPOTUB YacoBOM cTpenku /10 ynopa. Cobupasi cxemy 0co00e BHUMaHHE OOpaTUTh Ha T0-
JISIPHOCTH MOJKITIOYEHHS HICTOUHMKA MTUTaHus. [IpecTaButh cxemy JUisi MPOBEPKH MPEToaaBaTelio.

+
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Puc. 1.5 UccnenoBanne nonynpoBOJHUKOBBIX JUOIOB

2. BxurouuTh anekTponuTaHue mMoxyned creHna. CHATh mpsiMyiro BeTBb BAX BBIIPSMHTEIEHOTO
mona VD1 ]/1s atoro, perynupys HanpsbkeHHe ncTouHuka nutanus El, 3agaBate mpsiMoil TOK  Mo-
nma (1; 2; 3; 5, 7; 10; 15; 2053 0 ;...; 70MA) 1 u3MepsITh IpsMoe HampshkeHue. Pe3ynbraTel n3MepeHuit
3aHECTU B TaONHUIly. BBIKIIIOUNTH AJIEKTPONUTaHUE MOJYJel cTeHna. Pydky peryaupoBKH HaNpsDKEHUs
ucroyHuka E1ycTaHOBUTH B KpaiiHeEe JIEBOE NOJIOKEHUE

3. ns caaTust oOpaTHOM BeTBU BAX BBITPSIMUTEIBHOTO THUOAA MOJISPHOCTH TOAKIIOYECHHS HCTOY-
HHUKa nuTaHug E1 u3MeHuTh Ha MpOTUBONOI0XKHYI0. CHATH 00paTHYI0 BeTBh BAX BBIIPAMUTEIEHOTO
muona VDI. s atoro, perynupys HanpsbkeHue ucrouHuka nutanus El, 3amaBath oOpaTHOe Harps-
xernne (1; 1,5; 2; 3;5; 7; 10B) u u3mepars oOpaTHbIi TOK AM0Aa. Pe3ynpTaThl H3MepeHHii 3aHECTH B
TabnuIy. BIKIIIOUNTH 3eKTponuTaHue Moaysei creHaa. Pydky peryaMpoBKH HanpshKeHHS MCTOYHUKA
ElycTaHOBUTSE B KpaiiHee JIEBOE MOJI0KEHHE.

4. CobOpatp cxeMmy Ui uccienoBaHus BeimpsMutenbHoro muona lllorrkm VD3 6moka «Hemu-
HEHBbIE 2JIEMEHTHI» Ha IOCTOSHHOM TOKE B COOTBETCTBUM C pHUC. 1.5, 3aMEHUB B CXEME BBIIPSI-
mutensHbId quoa VD1 Ha auon Hlortkm VD3. TpencTaBuTh cXxemy AT MPOBEPKH MPEII01aBaATEIIIO.

5. CusaTh npsiMyto U oOpaTHyto BeTBH 1uoja I1I0TTKH, BBITOJHUB MYHKTHI 2,3 1715 3TOTO MO0/,

6. B omnoii cucteme koopauHat noctpoutsb rpaduku BAX mis oborx auonoB. Tam ke cremyeT it Kax-
Joro oza noctpouts BAX uneansHoro p.-n - nepexona u o gopmyse (1) mpu lo - ycpenHeHHOM 00paTHOM
TOKE COOTBETCTBYIOLIEro auoa. HeoOXoauMelil s pacyeToB mapamMeTp M- @r MOXKHO OIPEeNUTh 10
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m-Qp = =2 = Taett, Lok 4 =

KOOPAWHATHI ABYX 3KCHCPUMCHTAIIBHBIX TOYCK BAX JnoJa B 00J1aCTH MaJIbIX TOKOB, HO CYIIICCTBCHHO

OTJIMYAIOIIMXCS 110 BEJIMYMHE (HAIIPUMED, Ha TOPSIIOK ).

7. Ha ocHOBE OKCIICPUMCHTAJIbHBIX JAHHBIX IIOCTPOUTH 3aBUCUMOCTU I AIBYX JUOI0B:

e G e L) e =1(1,) npu U, >0;

R (U,)5 e =(U,) mpa U, <0

8. IIpoBecTn NMMHEapU3aIMIO MPSAMBIX U 00paTHBIX BeTBeli BAX mcciemyeMbIx IMOI0B U PacCUMTATh
napaMmeTpsbl cxeM 3amereHus. [IocTpouTs cxembl 3aMelleHust TM0/I0B ¢ YKa3aHUEeM MOMYIIECHHBIX Mapa-

METpPOB.
Ouenka IIxaJja

OTinyHO KommgectBo BepHbix orBeToB: 90-100%

Xopo1io KonnyectBo BepHbIX OTBETOB B HHTepBaie: §1-89%
Y 10BIETBOPUTEIILHO KonnyectBo BepHbIX 0TBETOB B HHTepBasie: 60-80%
HeynoBaeTBOpUTENIBHO KonnyecTBo BepHbIX 0TBETOB B HHTepBane: 0-59%
WIn

3auTeHo KonnuecTBo BEpHBIX 0TBETOB B HHTEpBase: 60%
Hezauteno KonnyecTBo BepHBIX 0TBETOB B HHTepBaie: 0-59%
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