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1 MHACIIOPT ®OHJJA OHEHOYHbIX CPEJACTB

@oH/ OLIEHOYHBIX CPEACTB Y4YEOHON NUCIMILIMHBI MOKET OBITh MCIOJB30BaH NPU Pa3IMYHBIX
00pa30BaTENbHBIX TEXHOJIOTUSX, B TOM YHUCIE W KakK JWCTAHIMOHHBIE KOHTPOJBHBIE CPEICTBA IPH
AIIEKTPOHHOM / INCTAHIIMOHHOM OOYUYCHHH.

B pesynbrare ocBoenust yueOHo# nucuurmuinabl OI1.04 DiekTpoHHMKa W MUKpPOIPOLIECCOPHAs
TexHuka oOydaromuiicss momkeH oOmangate npexycmorpeHHbiMu @I'OC mo cnemmansaoctn 23.02.06
Texnuueckast SKCIUTyaTalMsl MOJBM)KHOTO COCTaBa JKEJE3HbIX JIOPOI CIEAYIOLUIUMMHU 3HAHUSIMU,
YMEHHUSIMH, KOTOpble (GOPMHUPYIOT 00mIHe U npodeccHoHaIbHBIE KOMIIETCHIIUH, a TAaKXKe JTUYHOCTHBIMU
pe3yibTaTaMi, OCBAaUBAEMbBIMH B paMKax MPOTrpaMMbl BOCIIUTAHMUSL:

- YMeTh:

Y1. u3MmepsaTs mapaMeTprl dJEKTPOHHBIX CXEM;

¥Y2. n01p30BaThHCS AEKTPOHHBIMU ITPUOOpPaMU U 000PYI0BaHUEM.

- 3HATH:

31. npuHUMI pabOTHl U XapaKTEPUCTUKHU AIIEKTPOHHBIX TPUOOPOB;

32. mpuHIUT pabOTHl MHKPOTIPOIIECCOPHBIX CHCTEM.

-001He KOMIIeTeHMH |

OK 01. Bri6upats criocoObl pemieHus 3aaad npohecCHOHATBHON NeATeNIbHOCTH MPUMEHUTEIBHO
K pa3jIM4HbIM KOHTEKCTaM;

OK 02. Vcnonb30BaTh COBPEMEHHBIE CPECTBA MMOUCKA, aHAIM3a U MHTEpIpeTauu nHpopmanuu
1 MH(GOPMALIMOHHbBIE TEXHOJIOTUY JIJIs1 BBITIOJIHEHUS 3a/1a4 MPO(PeCcCHOHANbHOMN 1eATeIbHOCTH;

OK 03. IlmanupoBaTh U peain30BbIBaTh COOCTBEHHOE MpPO(ecCHOHAIbHOE M JIMYHOCTHOE
pa3BUTHE, IPEANIPUHUMATEIBCKYIO JESITEbHOCTh B MPOQecCHOHANBHOMN cepe, UCIOoNb30BaTh 3HAHUS T10
(uHAHCOBON T'PAaMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYALIUSIX;

OK 04. DpdexkTnBHO B3aUMOICHCTBOBATh U Pa0OTaTh B KOJJIEKTUBE M KOMaH/IC,

OK 05. OcymecTBiiTh YCTHYI0O M MUCbMEHHYI0O KOMMYHHMKAIIMIO HAa TOCYJAPCTBEHHOM SI3BIKE
Poccuiickoit deneparuu ¢ yaeToM 0COOEHHOCTEH COIMAIBLHOTO M KYJbTYPHOTO KOHTEKCTA;

OK 06. IlposBasiTe rpaxJaHCKO-TATPUOTHYECKYIO MO3HUIUI0, JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPATUIIMOHHBIX OOIIEYEIIOBEYECKUX IICHHOCTEH, B TOM YHCIE C Y4ETOM
rapMOHHU3alMU  MEXKHAI[MOHAJIBHBIX W  MEXKPETUTHO3HBIX OTHOIIEHUH, MPUMEHSATh CTaHAApThI
AHTUKOPPYINIIUOHHOTO TTOBE/ICHUS;

OK 07. CopeiicTBOBaTh COXPAaHEHHIO OKPYKAIOIIEH CPElbl, PeCypCOCOCPEIKECHUIO, MPUMEHSTh
3HaHMUS 00 M3MEHEHUH KJIMMaTa, IPUHIMUIBI OepexIIMBOro MPOU3BOJACTBA, IPPEKTUBHO JIEHCTBOBATH B
Ype3BhIYAHBIX CUTYALIUSX;

OK 09. [Tonp3oBaThcs MpohecCHOHANTBHON JOKYMEHTAIIUEH Ha TOCYIapCTBEHHOM U HHOCTPAHHOM
SI3BIKAX.

-npogecCHOHAIbHbIE KOMIIETEHIIHH

IIK 1.1. DxcrutyaTupoBaTh KEJIE3HOJOPOXKHBIM MOIBUKHONW COCTaB (MO BUAAM IOJBUKHOTO
COCTaBa).

IIK 1.2. IIpoBoaAUTh TEXHUYECKOE OOCIYKMBAHHE U PEMOHT KEJIE3HOJOPOKHOTO MOIBUIKHOTO
COCTaBa B COOTBETCTBUU C TPEOOBAHUAMHU TEXHOJIOTUYECKUX MTPOIIECCOB.

IIK 1.3. OGecnieunBath 6€30MaCHOCTb JBMXKEHUS JKEJIE€3HOI0POKHOTO MOJIBUKHOTO COCTABA.

IIK 2.3. OuenuBarh u obOecneuynBaTh SKOHOMHUYECKYIO 3((EKTUBHOCTh MPOU3BOJCTBEHHOTO
Iporecca, Kak B IIEJIOM, TaK U Ha OTJEJIbHBIX ATalax.

IIK 3.1. OpopMIATh TEXHOJOTHUECKYIO JOKYMEHTALUIO.

IIK 3.2. Pa3pabareiBaTh TEXHOJIOTMYECKHE IPOLIECCHl HA PEMOHT OTIENBHBIX JIeTajed W y3J0B
KEJIE3HOJOPOKHOTO MOJBMKHOIO COCTaBa B COOTBETCTBUHU C HOPMATUBHOM TIOKyMEHTALIUEN.

JIP 10 3aboTsmuiicst 0 3almMTe OKPYXaroiel cpeapl, COOCTBEHHOW M Uy»KOM 0e30MacHOCTH, B
TOM 4HCIIe IU(POBOH.

JIP 18 IlleHHOCTHOE OTHOIIEHHE OOYYaIOUIMXCS K JIIOASM HHOW HAIlMOHAJIBHOCTH, BEpHI,
KYJIBTYPbI; YBOKUTEIBHOIO OTHOLIEHHUS K UX B3IJIA1aM.



JIP 27 IlposBasromuii criocCOOHOCTH K HEMPEPHIBHOMY Pa3BUTHIO B 001aCTH MPO(PeCcCHOHATBHBIX
KOMIIETCHIIUN U MEXKIUCIMIUIMHAPHBIX 3HAHUM.
JIP 30 OcymiecTBasiOmUNA MOWCK M HCIOJIb30BaHHE HHMOpMAIMK, HEOOXOAUMOW yIs
3 PEKTUBHOTO BBIMOJIHEHHUS PA3IMYHbIX 33124, MPO(HECCHOHATBFHOTO M IMYHOCTHOTO PA3BUTHS.
DopMoii MPOMEKYTOUHOH aTTECTAIIUU 10 YIeOHOH AUCIUTIIINHE SBIISICTCS DK3aMEH.



2. Pe3yabTaThbl 0CBOEHHS Y4eOHOI N CHUIIUHBI, OJIeKAIUEe IPOBePKe
B pesynbrare arrecTanuu no y4eOHOM TUCHHUIIMHE OCYIECTBIAECTCS KOMIUIEKCHAsI TIPOBEPKA
CIIEIYIOIINX YMEHUH U 3HAHUH, a TaKkKe THHAMUKA (POPMUPOBAHHS OOIUX KOMITCTEHITHIH:

Tabmuua 1.1

PesyabTaTnl 00yuenus:
yMeHHsl, 3HAHMA,

dopma U MeTObI
KOHTPOJIA U

KOMIETEeHIHH U OcHOBHBIE MOKA3aTe/IH OIIEeHKHU Pe3yJIbTATOB OLeHKH
JIMYHOCTHBIE pe3yabTaToB
pPe3yJIbTAThI o0y4yeHust

VY 1- uzmepsthb — l3mepeHre OCHOBHBIX MTapaMeTPOB DKcrepTHOe

MapaMeTpPhbl JIEKTPOHHBIX
CXeM

MOJIYIPOBOIHUKOBBIX JIMOJIOB, TPAH3UCTOPOB,
TUPHUCTOPOB;

HaOJIOIeHUE U
OIICHKA 3aIIUTHI

OK 01-07, 09 — /3mepeHre OCHOBHBIX MTapaMeTPOB OTYETOB 110
IIK1.1, TIK1.2, TIK1.3, | vHBEPTHPYIOIIEr0 ¥ HEMHBEPTUPYIOIIETO 1ab0paTOPHBIM
11K2.3, TIK3.1, 11K3.2, YCHIIUTENEH; 3aHATHAM
JIP10, JIP18,JIP27, JIP30 | — W3mepeHue OCHOBHBIX HapaMeTPOB

0JTHO(a3HOTO MOCTOBOTO HEYITPABIISIEMOTO

BBITIPSIMHUTEIIS;

M3MEpEHUE OCHOBHBIX ITAPaMETPOB

OJTHOTIOJTYTIEPHOTHOTO YIIPABJISEMOTO

BBITIPSIMHTEJIS.
V 2- noas3oBaTbes Hcnons3oBanme 37IEKTPOHHBIX TPUOOPOB U DKCnepTHOE

AIIEKTPOHHBIMHU
npudopaMu u
000pyI0BaHUEM

OK 01-07, 09

[1K1.1, TIK1.2, TIK1.3,
[1K2.3, TIK3.1, T1K3.2,
JIP10, JIP18,JIP27, JIP30

000pyI0BaHUS

HaOJIIOIeHUE U
OIICHKA 3aIlUThI
OTYETOB I10
71a60paTOPHBIM
3aHATUAM

3 1 - mpuHIMI paboTHI U
XapaKTePUCTUKH
AJIEKTPOHHBIX MPUOOPOB
OK 01-07, 09

I1K1.1, ITK1.2, TIK1.3,
I1K2.3, ITIK3.1, T1K3.2,
JIP10, JIP18,J1P27, JIP30

— - DnexTpodu3nuecKre CBOMCTBA
MOJIYTIPOBOIHUKOB; IOHSTUS IEKTPOHHON U
JILIPOYHOM MPOBOJIMMOCTH; YCTPOMUCTBO U CBOMCTBA
p-n-miepexona;

— YcTpoicTBO, MPUHITUIT JCHCTBUSA,
XapaKTEePUCTUKH, ITApaMETPbl OCHOBHBIX
MOJIYTIPOBOIHUKOBBIX IPUOOPOB;

— Hasnauenue u knaccudukanys BHIIPIMHUTENCH;
CXEMBbI U MIPUHITUM JEHCTBUS OTHO(PA3HBIX U
Tpex(a3HbIX CXeM BBINPSAMIICHUS; HA3HAUCHUE U
CXEMBbI MPOCTEHUIINX CTIIAKUBAIOLIUX (DUIBTPOB;
MPUHIINI CTAOUITU3allMU HAPSHKEHUS U TOKA;
MPOCTEHINNE CXeMbI CTaOUITH3aTOPOB;

— IlpuHIUn ycuneHus Toka, HalpsKEHUs,
MOIIHOCTH; IPUHLIUII JEHCTBUS U CXEMBI
MPOCTEHIIEr0 YCUIUTEIBHOTO KAacKa/la; Ha3HAueHHE
U KJaccuuKaIus yCUIUTENei; BUIbI
MEKKacKaHOU CBs3H;

— Kuaccudukanus 31eKTpOHHBIX T€HEPaTOPOB;
paboTa cxeM 3NEeKTPOHHBIX TeHEPATOPOB Pa3HBIX
THUIIOB;

Ouenka npu
MIPOBEJICHUU
YCTHOT'O OTIpoca,
[IPU 3alUTe
OTYETOB 10
71a00paTOPHBIM
3aHATUSM




— YcnoBHble 0003HaYCHUS, TAOIUIBI UCTHHHOCTH
OCHOBHBIX JIOTHUECKUX HJIEMEHTOB;

— YcnoBHble 0003HaYCHHS, HA3HAUYCHHE BHIBOIOB,
pUMeHeHHe KOMOMHAIIMOHHbIE IU(POBBIE
YCTPOMCTBA;

— YcnoBHble 0003HaYCHHS, HA3HAUYCHHUE BHIBOIOB,
PUMEHEHHE TI0CIIEeI0BATEIbHOCTHBIC I (PPOBLIE

YCTPOMCTBA;

[Tpuntun paboThl, TAOIUIEI HCTUHHOCTH TPUTTEPOB.
3 2- npuHLHUI pabOThI — Ha3nauenue, xnaccuduranus u 00I1acTb Onenka mpu
MHUKPOIPOIIECCOPHBIX MIPUMEHEHHSI 3aIIOMUHAIOIINX YCTPOWCTB; IPOBEICHUN
CUCTEM — IHudposas 06pabOTKa AMEKTPUUECKUX CUTHAJIOB: | YCTHOTO Ompoca
OK 01-07, 09 JMCKpeTH3anus, kBantoBanue. [IpuHImn padboTs Tectnposanne.
[IK1.1, I[1IK1.2, T1K1.3, aHaJIOrO-1M(POBOTO U U(PPO-aHATIOrOBOIO
[1K2.3, [1IK3.1, T1K3.2, npeoOpa3oBarens, IpUMEHEHHE;

JIP10, JIP18,JIP27, JIP30 | CrpykTypa mpolieccopa, Ha3HaueHHe CTPYKTYPHBIX
0JIOKOB. APpXHUTEKTypa MPOIECCOPOB.
MHUKpPOKOHTPOJIIEPHI, CHCTEMBI Ha KPHUCTAILIE,
IPUMEHEHHE.

3 OIIEHKA OCBOEHMSI YYEFHOU JJUCIATLJINHBI

3.1 ®opMbI M1 MeTOAbI KOHTPOJIS

[IpenMeTom OLIEHKM CiIy>)KaT yMeHHUsI M 3HaHus, npeaycmorpeHHeie @I'OC no aucuurminHe
OI1.04 DnexTpoHHKAa ¥ MHUKPOTPOIIECCOPHAsl TEXHWKA, HANpaBlICHHbIE Ha (OPMHUpPOBAHUE OOUTUX H
npodecCHOHAbHBIX KOMIIETEHIIMH, a TakKe JUYHOCTHBIX pPEe3yJlbTaTOB B paMKax MpOrpaMMbl
BOCITUTAHHUSL.

KoHTposb 1 onieHKa pe3yabTaToB OCBOCHUS AUCUUIUIMHBI OCYIIECTBIISIETCS MPENoIaBaTeIeM B
mpolecce NpOBEACHHUS J1a0OpaTOPHBIX 3aHATUH, a TakkKe BBINOJHEHUS O00ydarolUMUCs
WHIMBUIYAIbHBIX 3aaHUH (COOOIICHHMIT).




KoHTpoms u o1ieHKa 0cBoeHus yueOHOM AMCHUIUIMHBI 10 TeMaM (pa3zeiiam)

Tabnuua 2.2

JJieMeHT y4eOHoil

(I)OPMLI H METOAbI KOHTPOJIA

AMCUUILINHBI Texkymmii KOHTPOJIb Py0e:xHblii KOHTPOJIb IIpome:xxyTouHas aTrTecTanus
®opMa KOHTPOJIA IIposepsiembie VY, 3, dopMma IIpoBepsiembl ®opma | IIpoBepsiembie Y,
OK, IIK, JIP KOHTPOJIA e V,3, 0K, | kourpoas 3, OK, IIK, JIP
1K, JIP
Pazaen 1. DiaexTpoHHbIE Ixzamen 31, V1, V2,
npuoopbLI OK1-OK9
IIK 1.1, IIK 1.2, IIK
1.3, IIK 2.3, [IK 3.1,
TIK 3.2,
JIP10,JIP18,JIP27,JIP3
0
Tema 1.1. Yemmuwuit onpoc 31,
®U3NYECKHE OCHOBBI OK 01-07, 09
IIK1.1,IIK1.2, IIK3.2,
TTOTYHPOBOHIKOBRIX JIP10, JIP18,JIP27, JIP30
npubopoB ’ ’ ’
Tema 1.2. Yemuwiii onpoc 3LV1, V2,
[MonynposonuukoBsie | Tecmuposanue OK 01-07, 09
JTHOIBI Jlabopamopnas paboma Nel 1IK1.1, 1IK1.2, TIK1.3,
1IK2.3, [IK3.1, IIK3.2,
JIP10, JIP18,JIP27, JIP30
Tema 1.3. Tecmuposanue 31, V1, V2,
Tupucropsr Jlabopamopnas paboma Ne2 OK 01-07, 09

IIK1.1,IIK1.2, TIK3.2,
JIP10, JIP18,JIP27, JIP30

Tema 1.4. Tpanzucropsl

Yemuwu onpoc
Tecmuposganue

Jlabopamopnas paboma Ne3, 4

31, V1, V2,

OK 01-07, 09

1IK1.1, IIK1.2, IIK1.3,
1IK2.3, IIK3.1, IIK3.2,
JIP10, JIP18,JIP27, JIP30

Tema 1.5. UnTerpansueie | Ycemuuiii onpoc 31,
MMKPOCXEMBI OK 01-07, 09
IIK 1.1,
JIP10, JIP18,JIP27, JIP30
Tema 1.6. Yemmuwuit onpoc 31,
IMonynpoBoaHukoBbie | Jlabopamopnas paboma Ne5 OK 01-07, 09




¢doTorpudopsI

Camocmosmenvras pa60ma

IIK1.1, [IK1.2, [IK1.3,
IIK2.3, [IK3.1, TIK3.2,
JIP10, JIP18,JIP27, JIP30

Paznen 2. DiaekTpoHHBIE Ok3amen 31, V1, V2,
YCHJIMTEH U OK 01-07, 09
remepaTopbI [IK1.1,1TK1.2, TTIK3.2,

JIP10, JIP18,JIP27,
JIP30
Tema 2.1. DnextpoHHble | Yemuwbiii onpoc 31, V1, V2,
YCUITHTENH Tecmuposanue OK 01-07, 09
Jlabopamopnas paboma Ne6 1IK1.1IIK1.2, TTK3.2,
JIP10, JIP18,JIP27, JIP30
Tema 2.2. DnextpoHusie | Yemmuwiii onpoc 31, V1, V2,
reHepaTophl Tecmupoeanue OK 01-07, 09
Jlabopamopnas paboma Ne7,8 | 1IK1.1, TIK1.2, TIK1.3,
IIK2.3, IIK3.1, IIK3.2,
JIP10, JIP18,JIP27, JIP30
Pa3pen 3. Dkzamen 31, V1, y2,
Hcrounuxku OK1-0OK9

BTOPUYHOI'O MUTAHUSA

IIK 1.1, IIK 1.2, IIK
1.3, IIK 2.3, IIK 3.1,
IIK 3.2,
JIP10,JIP18,JIP27,JIP3
0

Tema 3.1.
Heynpasnsiemblie
BBINPSIMUTEIH

Yemmuwiii onpoc
Jlabopamopnas paboma Ne9

31, V1, V2,

OK 01-07, 09

IIK1.1, I[IK1.2, IIK1.3,
1IK2.3, I[IK3.1, IIK3.2,
JIP10, JIP18,JIP27, JIP30

Tema 3.2. Yrpasnsemsie | Ycmuuiil onpoc 31, V1, V2,
BBITTPSMUTEITN Jlabopamopnas paboma Nel( | OK 01-07, 09
Camocmosmenvras paboma 1IK1.1, TIK1.2, IIK1.3,
1IK2.3, IIK3.1, I[IK3.2,
JIP10, JIP18,JIP27, JIP30
Tema 3.3. Yemmuwuii onpoc 31, V1, V2,
CriaxxuBatorue Jlabopamopuas paboma Nell | OK 01-07,09
Pm— K11, TIK1.2, TIK1.3,
1IK2.3, IIK3.1, I[IK3.2,
JIP10, JIP18,JIP27, JIP30
Tema 3.4. Yemmuwuit onpoc 31, V1, V2,
Crabuiu3aropsl Jlabopamopnas paboma Nel2 | OK 01-07, 09




HaIpsKCHUA U TOKa

Camocmosmenvras pa60ma

IIK1.1, [IK1.2, [IK1.3,
IIK2.3, [IK3.1, TIK3.2,
JIP10, JIP18,JIP27, JIP30

Paznen 4. Ox3zamen 31,
Jlornueckue OK 01-07, 09
YCTpOMCTBA IIK1.1, IIK1.2, [IK1.3,
TIK2.3, I[IK3.1, IIK3.2,
JIP10, JIP18,JIP27,
JIP30
Tema 4.1. Yemmuwuii onpoc 31,
Jlornueckue 3J1EMEHTBI OK 01-07, 09
1 POBO TEXHHKH JIP10, JIP18,JIP27, JIP30
Tema 4.2. Yemuwiii onpoc 31,
KoMOuHamoHHbIE Jlabopamopnas paboma OK 01-07, 09
nudpoBkie ycTpoiictBa | Nel3,14,15 JIP10, JIP18,JIP27, JIP30
Tema 4.3. Yemmuwuii onpoc 31,
[MocnenosarensHocTHbIE | Jlabopamopras paboma OK 01-07, 09
uupoBkIe ycTpoiictea | MNel6,17 JIP10, JIP18,JIP27, JIP30
Pazgea 5. Dkszamen 32,
MukponpoueccopHbie OK 01-07, 09
CHCTEMBI TIK1.1,IIK1.2,
JIP10, JIP18,JIP27,
JIP30JIP10,
JIP18,JIP27, JIP30
Tema 5.1. Yemuwiii onpoc 32,
I[TonynpoBOAHUKOBAS OK 01-07, 09
IaMsaTh IIK1.1,IIK].2,
JIP10, JIP18,JIP27, JIP30
Tema 5.2. Yemmuwiii onpoc 32,
Awnanoro-iupposeie u | Tecmuposanue OK 01-07, 09
1M (PO-aHATOTOBBIE TIK1.1,1IK1.2,
yeTpoticTsa JIP10, JIP18,JTP27, JIP30
Tema 5.3. Yemmuwiii onpoc 32,
MUKpOIpoIeccops Camocmosmenvhas paboma OK 01-07, 09
1IK1.1,IIK1.2,

JIP10, JIP18,JIP27, JIP30




4 3AJJIAHUSA AJ51 OHEHKHW OCBOEHUSA JUCHUTIJIMHBI
4.1 Temnsl 3cce (pedepaToB, 10KIAI0B, COOOIIEHUI)

du3nUecKue 0CHOBBI MOIYIPOBOAHUKOBBIX TPHOOPOB
[TosrynmpoBOAHUKOBBIE THOT

Tupucropsl

Tpanzucropsl

NHTerpanbHble MUKPOCXEMBbI

[TonynpoBoaHUKOBBIE POTONIPUOOPHI

DNEeKTPOHHBIE YCUITUTENN

DNEeKTPOHHBIE TeHePaTOPBI

©oN R WNRE

Heynpasiisiembie BoIIpSIMUTENTN

[ERY
o

. YHp ABJIICMBIC BBIIIPSAMUTCIIN

-
-

. CrnaxxuBaromye GuiIbTpsl

[EY
N

. Crabunnzatopsl HAIpPsHKEHUS U TOKa

[EY
w

. Jlornueckue 3eMeHThl IU(PPOBOM TEXHUKH

[EEN
N

. KomObunanmonssie iudpoBsie yecTponcTBa

[EY
(S}

. [locnenoBarenbHbIe ITU(POBBIE YCTPOHCTBA

[EY
(3]

. [TomynpoBogHUKOBAsA MaMsITh

-
\l

. AHanoro-1udpoBsie 1 UPPO-aHATIOTOBBIE YCTPOHCTBA
. Muxkpormponeccopsl

[ERN
[00]

KoHTpoJb BBIMOIHEHUST JAHHOTO BHUJIa CAMOCTOSITEIIBHOW PaOOTBl OCYIIECTBISIETCS BO BPEMs
y4eOHOTO 3aHSITHS B BHUAC MPOBEPKH MperojaBaTeieM MHCbMEHHOTO 3cce (pedepara, MOKIana,
COOOIIEHHST) WM YCTHOTO BBICTYIUJICHUSI 00YJarOIIerocs.

Kpurepun oueHku:

«5» — 0aJIOB BBICTABIISAETCS O0YdYarOIIEMYCs, €CJIM TeMa PacKpbiTa BCECTOPOHHE; MaTepuai
nofoOpaH  aKkTyalbHBIM, M3JI0KEH JIOTHYHO U  I[OCJIEJOBATEIbHO; MaTepHal JOCTaTOYHO
WUTIOCTPUPOBAH JTOCTOBEPHBIMU MPUMEPAMU; MPE3EHTAIUS BBHICTPOCHA B COOTBETCTBUU C TEKCTOM
BBICTYIUICHHUS, apTYMEHTAIUs U CUCTEMa JIOKA3aTEeIbCTB KOPPEKTHBI.

«4» — QannoB BBICTABISIETCS OOYyYalOMIEMYCs, €CIM TeMa pPacKpbiTa BCECTOPOHHE;, HMMEIOTCS
HETOYHOCTH B TEPMHUHOJIOTUM W U3JIOKEHUHU, HE MCKAXKAWIIUE COJAEpPKaHHE TEMBbI, MaTepHal
mofoOpaH aKTyalbHBIM, HO U3J0XKEH C HapylIeHHEM MOCIEA0BATEIbHOCTH; HEI0CTaTOYHO
JOCTOBEPHBIX IPUMEPOB.

«3» — OangoB BBICTABIAETCS OOy4aroleMycs, €CJId TeMa COOOIEHUS COOTBETCTBYET
COJICpKAHUIO, HO PACKpPbITa HE IOJHOCTbIO; MMEIOTCS CEpbE3HbIE OIIMOKM B TEPMHUHOJIOTHU U
U3JI0OKEHUH,  YacTUYHO  HCKAXKAIoL[UMe  CMBICI  COJAEp)KaHUs ~ ydeOHOro  MaTepuaa,
MaTepuag  M3JI0KEH  HENOCIENOBATEIbHO M HEJIOTMYHO;  HEJAOCTaTOYHO  JOCTOBEPHBIX
IIPUMEPOB.

«2» — 0aJIOB BBICTABIIAETCS 00YJaIOLIEMYCsl, €CIIU TeMa HE COOTBETCTBYET COJEP)KAHUIO, HE
packpeITa; 1MoJ100paH HEIOCTOBEPHBIM MaTepHai; rpyOble OIIMOKM B TEPMHHOJIOTUH M HM3JI0XKEHUH,
MOJIHOCTBIO HCKaXaloIlMe CMBICT CoJiepXaHusd ydyeOHOro wmarepuaina; HH(opManus H3JI0XkKeHa
HEJIOTMYHO; BBIBO/IbI HEBEPHBIE WIIM OTCYTCTBYIOT.
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4.2 TecToBbBIC 3aJaHusA

dusnveckne 0CHOBDI paﬁoTbI MOJIYIIPOBOAHHUKOBBIX l'[pHﬁOpOB.

BapnaHT 3aJaHusA

1.CoOcTBeHHasi MPOBOAUMOCTD 3TO:

1) [IpoBoguMocCTh «p» THUIA
2) [IpoBoguMoOCTh «N» TUIA

3) [IpoBOAMMOCTD «p» U «Ny» THUNA

4) IIpoBoAMMOCTb NOJTYIIPOBOIHUKA O€3 TpUMecH
2.KoBajnieHTHasi CBAA3b — 3TO CBA3b

1) Mexay 2JIeKTpOHAMH COCEIHUX aTOMOB KPUCTATMUECKON PEIICTKA

2) CBs13b MKy IPOTOHAMH

3) CBs13b MKy HOHAMH

4) CBs3b MKy TIPOBOIHUKAMH
3.7KecTKOCTh MOJIYNPOBOAHHUKA 00eCcTIeYnBAETCS

1) TIpoBOAMMOCTBIO «p» THIIA

2) KoBasleHTHO# CBSI3bI0 B KPHUCTAIUTMYECKOM PEIIeTKE

3) IIpoBOIUMOCTBIO «N» TUIIA

4) TIpoBOAUMOCTBIO «p» U «N» TUTIA

4 3anpemeHHasi 30HA MOJYNPOBOAHUKA
1) Bosnbliie ueM y AUAIEKTPUKA

2) MeHbliie 4eM y TUIIeKTPHUKa

3) PaBHa 3anpereHHo 30He AUIIEKTPHKA

4) OtcyrcTBYyeET

5.3anpemeHHas 30Ha NOJIYNPOBOIHUKA
1) Bosbliie 4eM y AUAIEKTPUKA

2) MeHbliie 4eM y TUIIeKTPHUKa

3) PaBHa 3anpereHHoi 30He AUIIEKTPHKA

4) OtcyrcTBYyeET

Kontposanpyembie komnerenunu: OK 01-07, 09

[IpaBunbHbI OTBET -4;1;2;2

BapuanT orBeTa

Kpurepun onenkn

Yucio 3aganni Yuci10 npaBUILHBIX OTBETOB Onenka
5 5 5
5 4 4
5 3 3
5 2 2
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IMorynpoBOIHUKOBBIE THO/bI.
Bapuant 3aganus
1.IlpsiMoe BKIIIOYEHHE «P-N» MepPexo/ia MPOUCXOIUT B ciaydae:
1) [oakmroueHNE «+» UCTOYHUKA TUTAHUS K «P» 00JIaCTH
2) IoakimroueHne «+» UCTOUYHHMKA MUTaHUSA K «N» 00J1acTh
3) IlonkmroueHue «+» UCTOYHMKA MUTAHUS K «p» U «N» 00sacTu
4) be3 NoaKII0YEHUSI HATIPSKEHUSI
2. O0paTHoe BKJIKYEHHE «P-N» mepexoaa MPOUCXOUT B ciaydae:
DIToaxiroueHue «+» KCTOUHUKA TUTAHUS K «p» 0071acTH
2) IMoaxmroueHne «+» UCTOYHHUKA IUTAaHUS K «N» 00JacTu
3) IMoakiroueHne «+» UCTOUHHMKA MUTAHKUS K «P» U «N» 0071aCTH
4) be3 moIKIF0UEHUS HAMPSHKEHUS
3. [Ipsimoe BKJIIOYEHHE THO/Ia MPOUCXOAMT B CiIyvae:
DIToaxnroueHue «+» KCTOYHHUKA TUTAHUS K aHOTY
2) IMoaxmroueHne «+» UCTOYHHUKA TMTAHUS K KaTOILy
3) IMoaxmoueHne «+» UCTOUHHUKA MUTAHUS K aHOJIY K KaTOIy
4) be3 Mo IKIF0UEHUS HAMTPSHKEHUS
4. O0paTHOe BKJIIOYEHHE THO0/1A MPOUCXOIUT B ClIydyae:
1) ToakmoYeHNE «+» UCTOUYHUKA MIUTAHUS K aHOY
2) IMoaxmroueHe «+» UCTOYHUKA MUTAHUS K KaTOLy
3) IMoaxmroueHre «+» UCTOYHUKA MUTAaHUS K aHOIY K KaTOIy
4) be3 Mo AKIF0UEHUS HAMPSHKEHUS
5. AHOI0M /1M0/1a HA3BIBAETCS:
1) BeiBog u3 «p» 001aCTH «P-Ny» MIACTUHKA
2) BeiBo 13 «N» 001aCTH «P-N» TUIACTHHKH
3) BeiBo 13 Gassl
4) BbIBOJI M3 KOJUIEKTOPA

Kontpoanpyembie komnerenunu: OK 01-07, 09
BapuanT orBeTa

[TpaBunbHeIi oTBEeT —1;2;1;1
Kpurepun onenkn

Yuciao 3aganni Yucs10 npaBUIbHBIX O0TBETOB Onenka
5 5 5
5 4 4
5 3 3
5 2 2
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Bunoasipabie TPaH3UCTOPBI.
Bapunanr 3axanus

1.bunoasipHbIi TPAH3UCTOP HMeeT

1)1 BeIBOJ

2)2 BbIBOJA

3)3 BbIBOIA

4)4 BeiBO/IA

2.BbIBOJbI OMIIOJIAPHOT0 TPAH3UCTOPA UMEIOT HA3BAHUSA

1) Anon, kato.

2) Dmmurep, 6aza, KOJJICKTOP.

3) Anog, 6a3a, Kato/I.

4) AuHop, 6a3a, KOJJICKTOP.

3. BUNOJISIPHBINA TPAH3UCTOP B J1eKTPHYECKON cXeMe HCIOJIb3yeTCsl KaK

1) YcunutenbHbIN 3JICMEHT.

2) EmMkocTHO# 31eMeHT.

3) IMepexoHOE COMPOTHUBIICHHUE.

4) AKTHBHOE CONIPOTHBIICHHE.

4. BUNOJSIPHBIA TPAH3UCTOP «N-P-N» THHIA NpeaycMarpuBaer 0a3y, BK/IIYEHHYIO U3
MOJTYNPOBOTHHKA

1) «p» Tuma

2) «Ny THmAa

3) «p-ny» THMma

4) ¥3 MOJyIPOBOIHUKA O€3 TIPHMECH

5. B KOHCTPYKIMH TPAH3UCTOPA MPEAYCMOTPEHO

1) 2 «p-n» mepexoaa

2) 1 «p-n» mepexon

3) 3 «p-n» mepexoma

4) 0 «p-n» mepexoaa

Kontposanpyembie komnerenunu: OK 01-07, 09
BapuanT orBeTa

[IpaBunbHbIH oTBET -3;2;1;1;1
Kpurtepum onieHKku

Yuciao 3aganni Yucs10 npaBUIbHBIX 0TBETOB Onenka
5 5 5
5 4 4
5 3 3
5 2 2
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IloJsieBbIe TPaH3UCTOPBI.
Bapuant 3aganus
1.0T1iimune OMIMOJISIPHOTO TPAH3UCTOPA OT 10JIEBOIO.
1) OtcyrcTBYeT KOJIEKTOP.
2) OtcyrcTBYyeT 0a3a.
3) OTcyTCTBYET SMUTTED.

4) OTCyTCTBYET OJIH U3 BHJIOB IIPOBOJAUMOCTH (JICKTPOH, JBIPKA)

2.BBbIBOJaMH 10JIEBOT0 TPAH3MCTOPA He SABJISIIOTCH:
1)Ucroxk

2)Crok

3)3aTBop

4)Anon

3.I1oJieBoii TpaH3uCTOP M300pETEH:

1)Panbie OumnosnsspHoOro

2)I1o3xe 6GUMONSIPHOTO

3)OTHOBPEMEHHO ¢ OUTTOISIPHBIM

4.11oJ1eBoif TPAH3UCTOP YNPaBJIsSETCSA
1)DneKkTpru4ecKuM mojiem

2)25eKTpOMarHuTHBIM I0JIEM

3)He ynpasinsiercs

5.Koa¢g¢dunueHT ycuneHus 1moJeBoro TpaH3ucropa
1)Bbimie OumnossipHOTo

2)Hwuxe 6unonsipHoro

3)PaBen OunosisipHOMy

Kontpoanpyembie komnerenunu: OK 01-07, 09
BapuanT orBeTa

[IpaBunbHbIi OTBET -4;4,2;2;1
Kpurtepum onieHKku

Yuciao 3aganni Yucs10 npaBUIbHBIX O0TBETOB Onenka
5 5 5
5 4 4
5 3 3
5 2 2
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Tupucropsl
Bapuant 3apanus
1. Tupucrop umeer “p-n” nepexoabl B KOJIUYECTBE
11
2)2
3)3
4) 4
2.YupaBJjisieMbIM THPHCTOPOM Ha3bIBaETCS
1) Tpuon.
2) Tpunucrop.
3) dunucrop.
4) Bapucrop.
3. TupucTtop(TpUHHCTOP) NMpPeAyCMATPUBAET
1) 1 BeIBOSI.
2) 2 BBIBOJIA.
3) 3 BBIBO/IA.
4) 4 BBIBOJIA.
4. luHuCTOp MMeeT
1) 1 BbIBOSI.
2) 2 BBIBOJIA.
3) 3 BBIBO/IA.
4) 4 BbIBOIA.
5.Ha3nauenue Tupucropa
1) D10 ympaBiasieMbIii 110
2) DTO YCHUIIUTENBHBIN 2JIEMEHT
3) DTO TOKOOTPaHUYHUBAIOIIHI DIIEMEHT
4) DT0 UHIYKTUBHOE CONIPOTUBIICHUE

Kontpoanpyembie komnerenunu: OK 01-07, 09
BapuanT orBeTa

[IpaBunbHbIN OTBET -3;2;3;2;1
Kpurepun onenkn

Yuciao 3aganni Yucs10 npaBUIbHBIX O0TBETOB Onenka
5 5 5
5 4 4
5 3 3
5 2 2
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DJIeKTPOHHBbIE YCHJIMTEIN
Bapuanr 3aganus

1.BxoaHoii XapakTepHMCTHMKOH B cXeMe BKJIIOYEHHsI TPAaH3UCTOpPa ¢ oOuieii 0a3oii
Ha3bIBaeTcs

1) 3aBUCUMOCTH TOKA 0a3bl OT BXOJHOTO HAIIPSDKEHHS Oa3a-3MHUTTEP

2) 3aBUCUMOCTb TOKa 3MUTTEPA OT BXOJHOTO HANPSDKEHHS IMUTTEp-0a3a

3) 3aBUCHMOCTb TOKa 0a3bl OT HANIPSHKCHUS 0a3a-3MHUTTEP-KOJIICKTOP

4) 3aBUCHMOCTh TOKA KOJUIEKTOPA OT BXOJIHOTO HAMPSHKEHUS KOJJICKTOP-3MUTTEP

2.BX01HOIi XapaKTepUCTHUKOH B cXeMe BKJIIOYEHHS] TPAH3HCTOPA C OOIIUM IMHUTTEPOM
Ha3bIBaeTCsH:

1) 3aBUCHUMOCTH TOKA 0a3bl OT BXOJHOTO HAIIPSDKEHHS Oa3a-3MUTTEP

2) 3aBUCHMOCTh TOKa 3MUTTEPA OT BXOJHOTO HAMPSDKEHHS AIMUTTEP-0a3a

3) 3aBUCHMOCTH TOKa 0a3bl OT HANPSHKEHUS 0a3a-3MHUTTEP-KOJIICKTOP

4) 3aBUCHMOCTh TOKA KOJUIEKTOPA OT BXOJIHOTO HAMPSHKEHUS KOJJICKTOP-3MHUTTEP

3.BX0aHOIT XapaKkTepuCTHKOI B cXeMe BKJIKYEHUS TPAH3MCTOPA C 001IeM KOJJIEKTOPOM
Ha3bIBaeTcs

1) 3aBUCUMOCTH TOKa 0a3bl OT BXOJHOTO HAIPSDKEHHS Oa3a-dMUTTEP

2) 3aBUCHMOCTh TOKa 3MUTTEPA OT BXOJHOTO HAMPSDKEHHS IMUTTEP-0a3a

3) 3aBHCHMOCTH TOKa 0a3bl OT HAMPSHKEHUS 0a3a-IMHUTTEP-KOJIICKTOP

4) 3aBUCHMOCTh TOKA KOJUIEKTOPA OT BXOJIHOTO HAMPSHKEHUS KOJJICKTOP-3MHUTTED

4. BbIXOIHOH XapaKTePUCTHKON B cXeMe BKJIKYEHHS] TPAH3UCTOPA ¢ 00IIHM IMUTTEPOM
Ha3bIBaeTcs

1) 3aBHCHUMOCTD BBIXOJHOTO TOKA KOJUICKTOPA OT HAMPSDKEHHS KOJUIEKTOP-IMHUTTEP.

2) 3aBHCUMOCTbD BBIXOJIHOTO TOKa KOJUICKTOPA OT HANpPsDKEHHS KOJUIEKTOp-0asa.

3) 3aBHCUMOCTH BBIXOJJHOTO TOKA KOJUIEKTOPA OT HAMPSHKEHHSI SMUTTEP-KOJIICKTOP.

4) 3aBHCHMOCTH BBIXOJHOTO TOKa 0a3bl OT HANPSDKEHUs 0a3a-KOJUIEKTOP.

5.BbIX0HOH XapaKkTepHCTHMKOH B cXeMe BKJIIOUYEHHSI TPaH3UCTOpa ¢ oOuieii 0a3oii
Ha3bIBaeTcs

1) 3aBHCHUMOCTD BBIXOJHOTO TOKA KOJUICKTOPA OT HAMPSDKEHHS KOJUIEKTOP-IMHUTTEP.

2) 3aBHCUMOCTbD BBIXOJHOTO TOKa KOJUICKTOPA OT HAMPSHKEHHsI KOJUIEKTOp-0asa.

3) 3aBUCUMOCTD BBIXOJJHOTO TOKA KOJUIEKTOPA OT HAPSHKEHHS SMUTTEP-KOJUICKTOP.

4) 3aBUCHMOCTh BBIXOJHOTO TOKA 0a3bl OT HANPSHKEHHUS 0a3a-KOJIEKTOP.

Kontposanpyembie komnerenunu: OK 01-07, 09
BapuanTt orBeTa

[IpaBunbHbIH oTBET -2;1;3;4;3
Kpurtepumn onieHKku

Yucio 3aganni Yuci10 npaBUIbLHBIX OTBETOB Omnenka
5 5 5
5 4 4
5 3 3
5 2 2
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DJIEeKTPOHHBbIE T€HePATOPHI
BapuaHTt 3aganus
1.9/1eKTPOHHBIM I'eHEePATOPOM HA3HIBAETCSI
1)VYcrpoiicTBo, mpeoOpasyroiiee MEXaHUIECKYI0 SHEPTHUIO B AJICKTPUYECKYIO.
2) YCTpoicTBO, Mpeodpasyroliiee MepeMeHHbIH TOK B TIOCTOSIHHBIM.
3) YerpoicTBo, mpeobpasyroiiee ¢ MOMOIIBI0 YCHIUTEIBHBIX MPHOOPOB TMOCTOSHHBIA TOK B
IIEPEMEHHBIN.
4) YcTpoiicTBO, peoOpasyroliee 3JACKTPUISCKYIO SHEPTUIO B MEXaHUYECKYIO.
2. B 2JIeKTPOHHBIM TeHepaTopax CHHYCOMIAJIbHOI0 HANPSKEHUS] CHTHAJBI YIPABJICHUSA
NoJa0TCs

1) Ot mysnbTHBHOpaTOpa
2) Or Tpurrepa.
3) OT BHEIIIHEro aTYHKA.
4) Ot reHeparopa MHUJI000Pa3HOTO HAMPSIKEHUS
3.9/1eKTPOHHBbIE reHePATOPHI CHHYCOUAATLHOI0 HANPSI’KEHUSI HUHAYE HA3BIBAIOT
1) 2X TOYCUHBIMHU.

2) 3X TOYCUHBIMHU.
3) 4X TOYEUHBIMH.
4) 5Ti TOYCYHBIMHU.
4. Kosieb6aTeIbHBII KOHTYP BBIXOHO# 1€NH 3JIeKTPOHHOT0 T€HEPATOPa COCTOUT M3
1) 2X CONPOTUBIICHHIA.
2) EMKOCTH ¥ CONPOTHBIEHHUS
3) UHIyKTUBHOCTH U COTIPOTHUBJICHHUS.
4) UHIyKTHBHOCTH ¥ EMKOCTH.
5. B 0CHOBY 2J1eKTPOHHBIX T€HEPATOPOB CHHYCOMIAJTbHOT0 HANPS)KEHHS 1M0JI0KEHO
1) Hanuuwne xoJutekTopa.
2) Hanmuuwre B BBIXOAHOM [IEMTH aKTHBHOM HAIPYy3KH.
3) Hanmnuwme B BRIXOAHO# 1ienu KojiebaTeapHoro koutypa LC
4) Hannurie B BBIXOHOM 1€ EMKOCTHOM HArpy3KH.

Kontposanpyembie komnerenunu: OK 01-07, 09
BapuanT orBeTa
[IpaBunbHbIi oTBET -3;1;1;4;2
Kpurtepum onieHKku

Yuciao 3aganni Yucs10 npaBUIbHBIX O0TBETOB Onenka

5 5 5

5 4 4

5 3 3

5 2 2

KonTpoasHnasi pabora
3aganne
OnummTe cjieayruue BUAbI JOTH4eCKHX 3JIeMEHTOB:
1. norudeckuit anemeHT U: ycnoBHoe 0603HaYeHHE, TAOIHUIIBI HICTUHHOCTH;
2. Mudparop: ycmoBHOoe  o0O3HaueHWE, HA3HAYEHHE  BBIBOJOB, IMPUMEHEHHUE
KOMOHWHAITMOHHOTO IU(POBOTO YCTPOMUCTBA;

3. Tpurrep: YCIIOBHOE o0Oo3HaueHue, Ha3HAYCHUE BBIBOJIOB, MPUMEHEHNE

MOCJIEIOBATETFHOCTHOTO IIU(POBOTO YCTPOICTBA.
Kputepun onenkn:
BBITIOJTHEHBI IPABUIILHO BCE 3a/IaHUS — «5»,
JIBA 3a/TaHUsT — «4»,
OJHO 3aJaHuE — «3»,
3aJIJaHUs BBITIOJTHEHBI HEMPABUIBHO — «2%.
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4.3 JIaGopaTopHbIe padoThI

JlaboparopHoe 3ansitue Nel
HccnenoBanue padboTsl 1M010B
Heas: HWccnenoBate pabOTy AMOAOB, SKCHEPUMEHTAIBHO MOJYYUTH BOJBTAMIIEPHYIO
XapaKTEepUCTUKY MOJIYIIPOBOJIHUKOBOTO AMOJA U IO HEHM OINPENEIUTh €r0 OCHOBHBIE CBOICTBA.
KonTposabHbIe Bonpockl
1. OObsicHUTE NPUHIMI JEHCTBUS TOIYIPOBOJHUKOBOIO U0/,
2. Ilepeuncnure cBOICTBA IM0/1A, BKIFOYSHHOTO B MPSIMOM M 0OpaTHOM HaIpaBJICHUH.

JlabopaTtopHoe 3ansiTue Ne2
Hccnenopanue padborsl THPHCTOpPA
Heab: DxcriepiMeHTaIbHO UCCIIE0BATh PUHIUI JEHCTBUS THPUCTOPA.
KonTpoabHble Bonpocsl
1. OObscHUTE MPUHININ ASUCTBUS THPUCTOPA.
Kakum o0pa3oM MpoucxXoauT CMEHa COCTOSIHUN TUPUCTOPA.

JlaGopatopHoe 3ansaTHE Ne3
HccnenoBanue padboTsbl TPAH3UCTOPA B pe:KMMe YCHJIEHHS], H3MepeHHe OCHOBHBIX MapaMeTpoB.

Heab: DOKcrepUMEHTANBHO OIpPENEIUTh OCHOBHBIE CBOMCTBA OMIIOISIPHOTO TPaH3UCTOpPA B
pa3NMYHBIX peXKHMax pabOTBl W O3HAKOMHUTBCS C XapaKTEPUCTUKAMHU TPaH3UCTOPA; H3MEPHUTH
OCHOBHBIE ITapaMeTpPHI.

KonTposabHbIe BOIPOCHI
1. OObscHUTE NPUHIMN ACUCTBHUS TPAH3UCTOPA.
2. Ilepeuncnute XapakKTepUCTUKH U PEXKUMBI pabOTHI TPAH3UCTOPA.

JlaGopatopHoe 3ansTHe Ned
HccaenoBanue padoThl TPAH3MCTOPA B KJIIOYEBOM pPe:KMMe.
Leab: 03HAKOMUTHCS C MPUHIUIHAIBHON CXeMOW TPaH3UCTOPHOTO KJIH0Ya U ero paboToi.
KonTposbHbIe BOIPOCHI
1. OnummuTte KIIIOYEBOH PeXUM pabOThI TPAH3UCTOPA.
2. Tlouemy BpeMeHHbIE AUArPAMMBI UMEIOT (POPMY, OTIMUYHYIO OT IPSIMOYTOJIBHOMN?
3. Uto Takoe BXO/Has1, BBIXO/HAS U COBMEIIEHHAS XapaKTEPUCTUKU TpaH3ucTopa?

Jlaboparopnasi padora NeS
HccaenoBanue padorsl GOT031€KTPOHHBIX NPUOOPOB
Heab: uccienoBats paboTy POTOITEKTPOHHBIX TPUOOPOB Ha MpUMepe (HOTOPE3UCTOPA, CHATH BOJIBT-
aMIIEPHBIE XapaKTEPUCTUKU (POTOPEZUCTOPA U OTPEACTUTh YYBCTBUTEIHHOCTE Mprbopa.
KonTpoJsbHbIe BONPOCHI

1. Vkaxute HazHaueHHE (OTOPE3UCTOPOB.

2. Ha3zoBuTte JOCTOMHCTBA U HEJOCTATKH (POTOPE3UCTOPOB.

3. IlpuBenute ocHOBHBIE TapaMeTpbl GOTOPE3UCTOPOB.

JlaGopaTopHoe 3ansiTHe Ne6
HccaenoBanne 3JIeKTPOHHOI cXeMbl HHBEPTHPYIOLET0 M HEMHBEPTHPYIOLIEr0 YCHJIUTeeid,
U3MepeHHe OCHOBHBIX TapaMeTpPoB
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Ileab: 03HAKOMUTBCA C MPUHLMIIMAIBHON CXEMOW HMHBEPTHUPYIOIIETO M HEUHBEPTUPYIOLIETO
YCWIHATENIEH Ha OCHOBE OIEPALMOHHOIO YCUJIUTENS, BBIIIOJHEHHOTO HAa MHUKPOCXEME, U IPUHLUAIIOM
€ro paboThl; UCCIIEI0BATh OCHOBHBIC TAPAMETPBI.

KoHTpoJ/IbHbIE BOIIPOCHI
1. Kakoil ycunutenb Ha3bIBalOT ONEPALMOHHBIM?
2. OnumuTe Ha3HAYEHHUE HHBEPTUPYIOIIECTO U HEMHBEPTUPYIOIIETO BXO/IOB.

Jlaboparopnasi padora Ne7
HccaenoBanne padorsl aBToreHeparopa tuna LC.
Heas: uccnenoBars padoty cxeM reneparopos LC Ha TpaH3ucTopax.
KonTpoabHble Bonpochl
1. OnummTe CTPYKTYPHYIO CXEMY aBTOT€HEPATOpA.
2. OnumuTe MPUHIUT pabOTHI KOJIeOaTeTbHOTO KOHTYpa.

JlabopaTropnasi padora Ne8
HccaenoBanue padboTsl MyJIbTHBHOpaTOpA.
Heab: 03HAKOMUTHCS C MPUHIUIHAIBHON cXeMOW MyJIbTUBUOPATOPA U IPUHLIUIIOM €r0
paboTEHI.
KoHnTpoJibHbIE BOIPOCHI
1. JlaiiTe onmpeneneHne MyJIbTUBHOpATOpA.
2. Tlouemy nanHast cxema MB Ha3bIBaeTCSI CHMMETPHYHON?

JlaGopaTtopHasi padora Ne9
HccnenoBanue 31eKTPOHHOM cXeMbl 0THO()A3HOT0 MOCTOBOI'0 HEYNIPABJISIeMOr0 BLINPAMHUTEJIS,
HU3MepeHue OCHOBHBIX IapaMeTpoB

Heab: 03HAKOMHUTBCA CO CXeMOW OJHO(A3HOTO MOCTOBOTO HEYIPABIISIEMOTO BBIIPSMHUTES;

HCCIIeIOBATh €€ CBOMCTBA; U3MEPUTh OCHOBHBIE ITapaMETpHhI.
KonTposbHbIe BOPOCHI

1. OObscHUTE NPUHIMIT JCHCTBUS BHIIPSIMUTEIIS.

2. Ilepeuncnute OCHOBHBIE TAPAMETPbI BHIIPSIMUTEIIA.

3.  OnuuuTe CTPYKTYPHYIO CXEMY BBIIPSIMUTEICH.

Jlaboparopnas padora Nel0
HccnenoBanue 31eKTPOHHOM cXeMbl OIHONOJIYTIEPUOIHOI0 YIIPABJIAEMOI0 BhINPSIMHTEJIS,
H3MepeHue OCHOBHBIX IapaMeTpoB

Henab: O3HAKOMUTBHCS CO CXEMOH OJHOMIONYNEPHOTHOTO YIPABISIEMOrO BBINIPSIMUTEIS;

UCCIIEIOBATh €€ CBOMCTBA; U3MEPUTh OCHOBHBIE ITAPAMETPHI.
KonTpoJsbHbIe BONPOCHI

1. Kak BiuseT BemMUMHA YyIJIa PEryJlupoOBaHUS Ha IOCTOSHHYIO COCTAaBIISIOIIYIO
BBIIIPSIMJIEHHOTO HAITPSKEHUS.

2. Ha3zoBute nmpuMeHeHHE YIPaABISEMbIX BBIIPSIMUTEICH.

JlaGopaTopnasi paGora Nell
HccaenoBanue CBOMCTB CIVIAKMBAOIIUX (PUILTPOB
Ieab: O03HAKOMHUTBCA C THUIOBBIMM CXEMaMM CIJIQKMBAIOMIMX (DUIBTPOB; HCCIIEAOBAThH
CBOMCTBA CIIIAXHUBAIOIUX (PMIBTPOB Ha MPUMEPE MPOCTOr0 MHAYKTUBHOTO (puibTpa.
KonTposabHbIe BONPoChI
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1. OnumuTe Ha3HAUYCHUE CTIAKUBAIOIMINX (PHIBTPOB.
2. HazoBuTte OCHOBHBIE BUJIBI CTIQKHUBAIOIINX (PHIBTPOB.

JlaGopaTopnasi paGora Nel2
Hccnenopanne napaMeTpu4ecKoro cradMan3aTopa HanpsizKeHust
Heab: 03HAKOMUTBCS C IPUHLIUIIOM PaObOThl NAPaMETPUUECKOTO CTA0MIN3ATOPa HAIIPSKEHUS;
HCCIIEI0BATh €T0 CBOMCTBA.
KonTposabHbIe Bonpockl
1. Tlouemy maHHasi cxeMa Ha3BaHA MAPAMETPUUECKON?
2. B kakoMm HampaBlIeHUH BKIIFOYCH CTAOMIIUTPOH B cxeme?

JlabopaTtopHoe 3ausitue Nel3
HccaenoBanne pyHKkumoHATbHBIX cxeM Mg paTopos U Jemmgparopos
Hean: nccnenoBanue NpUHIMIIA TOCTPOSHHUS MIU(PPATOPOB U IEMIUPPATOPOB.
KonTposbHbie Bonpochl
1. Kakwe cymiectByroT aermdpaTopsl 1o Crioco0y MOCTPOSHNS?
2. Yro npezcrapisier Mukpocxema MJ13, rae oHna npumveHsiercs?
3. Yo npezcrapisier mukpocxema 514112, tae oHa mpuMeHsiercst?

JlaGopaTopHoe 3ansTHe Nel4
HccnenoBanue pyHKIMOHAIBHBIX CXeM MYJIbTHIIJIEKCOPOB M 1eMYJIbTHILJIEKCOPOB
Henn: uccnenoanre GyHKIMOHUPOBAHKS MYJIBTUITIEKCOPA U IEMYITBTUILIEKCOPA.
KonTposbHbIe BOPOCHI

1. CxoybKO BBIXOJOB Oy/eT Y MyJIbTUILIEKCOpa Ha 2 alpecHBIX BXo1a?

2. CKOJIBbKO aIpeCHBIX BXOJOB OyIeT y MyJbTHILIEKcOpa Ha 4 nH(OPMALIMOHHBIX BXoAa?

3. CKOJBKO CTPOK OyAeT B TaOJIMIIC HCTUHHOCTH Y MYJIBTHIUIEKCOpA Ha 32 MH(GOPMAITMOHHBIX
Bxozaa?

4. Ckonpko CTONOIOB Oyzmer B Tabnauile WCTHHHOCTH y MYJbTHIUIEKCOpa Ha 32
nH(pOpPMaLMOHHBIX BXxoaa?

5. CKoJbKO CTpOK OyZAeT B Tabiivile UCTUHHOCTH y nemudparopa Ha 4 Bxoja aapeca?

6. Kak Hy)XHO MU3MEHHUTHh (PYHKIMOHAIBHYIO CXEMY MYJIbTHILUIEKCOPa, YTOOBI OH HaXOAMJICS B
aKTUBHOM COCTOSIHMHM IIPH pa3pelaroieM curuaie, paaom 0?

JlaGopaTopHoe 3ansiTHe NelS
HccaenoBanue pyHKIHOHAIBHBIX CXeM CyMMATOPOB

Henn: uccrnenoBanue (QyHKIIMOHUPOBAHUS JIBOMYHOTO YETHIPEXPA3PSIHOTO KOMOMHAIIMOHHOTO

cyMmaropa.
KoHTpo/bHbIe BONpPochI

1. Kakas MakcuMmaibHasi CyMMa MOKET OBbITh MOTyYeHa Ha BBIXOJIAX BOCBMHPA3PSIHOTO JBOMYHOTO
cymmaropa?

2. Kak m3MeHHTCS pe3ylbTaT CyMMUPOBAHUS B YETBHIPEXPA3PSTHOM CyMMATOpe, €CJIM CUTHAI Ha
Bx0Jie Cy IBMEHUTCS C HyJIS Ha €IMHUILY?

JlaGopaTopHoe 3ansiTne Nel6
HccaenoBanue pyHKIMOHAJIBHBIX CXeM CYETYHKOB
Iesas padoThl: n3yuyeHne GyHKIMOHUPOBAHMS JBOUYHO-IECATUYHOIO CUETUHKA.
KonTposabHbIe BONPoChI
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1. Tloka3aTs BXoabl 1 BeIXoel HA Puc. 1. u Puc. 2.
2. JlaTh ompeneneHne CUeTIHKA.
3. Yo sBiisieTcs OCHOBOU cueTunKa?

JlabopaTropHnoe 3ansitue Nel7
HccnenoBanue padoThl MHTErPaJbHBIX TPUITEPOB HA JTOTMYECKHX JJIeMEHTaX

Henb: uccrnenoBanne (yHKIMOHUPOBaHMA RS- TpurrepoB, BBHIMOJHEHHBIX Ha 0a30BbIX

anemenTax TTJI «MJIM-HE» u «1-HE».
KonTposabHbIe Bonpocsl
1. Kakoe ycTpoHCTBO Ha3bIBAIOT TPUTTEPOM.
2. Tursl TpUrTEpOB.
3. Kakue pexxuMbl pabOTHI TPUTTEPOB.
4. Yem oTiinyaercs CUHXpOHHBINH RS-Tpurrep ot acuHXpoHHOTO?
5. YI'O pa3nuuHbIX TUIIOB TPUTTEPOB.

Kontpoanpyembie kommerennuu: OK 01-07, 09, TTIK 1.1-1.3, T1K2.3, T1K3.1-3.2
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Ilepeuens Bonpocos (3axa4)
IS TIPOMEKYTOYHOM aTTecTanuu (IK3aMeH)

1.  ®wusnyeckue CBOWCTBA MOIYNPOBOAHUKOB. COOCTBEHHAs M TPUMECHAs! TPOBOIUMOCTh
HOJIyIIPOBOIHUKOB.

2. DIEeKTPOHHO-BIPOYHBIN EPeXxo U (PU3UIECKUE TPOLIECCH] B HEM.

3. CpoiicTBa p-n-nepexoaa Ipu OpsIMOM M OOpaTHOM BKJIIOYEHHM BHEIIHETO HMCTOYHUKA.
BonbT-aMnepHast XxapakTepucTHKa p-Ii- Iepexoa.

4. [Tpo6oii 31eKTPOHHO-ABIPOYHOTO TTepexoaa. Buapl mpo0os U MX XapaKTepUCTHKA.

5. YCTpoiicTBO U KiTacCU(pHUKAIHS JHOI0B.

6. BoinpsimutensHble AMOJBI, YCIOBHOE TIpaduyeckoe 0003HaueHHE B cxeMax. BonbT-
amnepHas xapakrepuctuka (BAX).

1. CraTudeckue U JUHAMUYECKHUE MapaMeTphl JUOI0B; MPUHIIUITBI MAPKUPOBKH.

8. YCTpoHCTBO M NPUHLMI JEHCTBUS OUIOJSPHOIO TPAH3UCTOPA; PEXKHUMBI pabOThI
TPaH3HUCTOPA.

9. CxeMbl BKJIIOUEHHUS TpaH3UCTOpa. XapaKTEpPUCTUKA CXEM BKIIOYEHMS; CTATUYECKUE

XapaKTePUCTUKH U TIapaMeTpbl, 00J1acTh TPUMEHEHHUS.

10. TupwucTOpbl, yCTPOHCTBO ¥ MPHHIUN JCWCTBUS. BonbT-ammepHas XapaKTepHCTHKa
THUPHUCTOPA.

11. Knaccuduxanuss ¥ OCHOBHBIE MapaMeTpbl TUPUCTOPOB. [IpUHIMMIBI MapKUPOBKHU
THPHUCTOPOB.

12. CoBpeMeHHBIE CHIIOBBIE ITOJTYITPOBOHUKOBBIC TIPHOOPEI.

13. Hasznauenue u kinaccuuKaius BEIIPSIMUTEICH.

14. TlpuHuun BBIIPSAMIIEHUS TNEpEeMEHHOro Toka. OaHO(a3HbIe BBIIPSAMUTENN: MPUHIUI
JeMCTBYSI, OCHOBHbBIE TApaMETPBI.

15. JIByxmonynepuoJHble  BBIIPAMUTENN: CXEMbl, MPUHLUI JEHCTBUSA, OCHOBHBIE
napameTpsl. Beimpsmurenbabie yctanoBku [1C.

16. Tpexda3Hbie BHITPSIMHUTEIU: CXEMbI, TPUHIIUII JEWCTBUSI, OCHOBHbBIE ITApaMETPHI.

17. Vupansiemble BHIIPSIMHUTEIN: CXEMbI, TPUHIIUI JCHCTBHUS.

18. CrunaxuBarouiue GUIbTPbI: YCTPOUCTBO U MPUHIMII JCHCTBUS.

19. Haznauenue u kiaccupuKalus ODJIEKTPOHHBIX ycunuteneil. OCHOBHBbIE IOKa3aTelu
pabotsl DY.

20. XapakTepHucTHKa pabounuX PEKUMOB YCHIIMTEIBbHBIX A1eMeHTOB. CriocoObl obecreueHus
paboyero pexuma.

21.  Kackansl npeaaputenbHoro yeusenus (KIIY): naznauenue, pexxuM pabOThl, CXEMBI.

22.  IlpuHUMII MOCTPOCHUS BBHIXOJAHBIX KacKa/I0B, HA3HAUYECHUE, CXEMBI.

23.  VYcuwmurenu mnocrossHHoro Toka (YIIT): HasHadenuwe, OcoOEHHOCTH YCTPOHCTBA U
paboTHI, CXEMBI.

24. Knaccudukamus uHTerpanbHbix MuKpocxeM (MMC) mo TeXHOJIOTMH HM3rOTOBIICHUSA,
CTEeTeHH UHTErpaluu, QyHKIMOHAIILHOMY HA3HAYCHHUIO.

25.  IIpunuun mapkupoBku UMC, ocHOBHBIE TapaMeTphbl.

26. Ilonsatue o wmukponpoueccopax (MII), ycrpoiictBo, Ha3HaudeHue. IlepcrieKTUBEI
npumenenust MII B cxemax IIC.

27. Ilporpammupyemble KOHTPOJUIEpBI: Ha3HAYeHHWE, CTPYKTypHas CXeMa, MPUHLUI
JIEUCTBUSL.

28.  IlapameTpbl OMHOYHOIO UMIIYJIbCA U UX MEPUOANYECKOH MOCIEeA0BATENLHOCTH.

29. Cxembl au¢p¢epeHIUpyOMel U HMHTErpUpYONIEH Lenei: HazHaueHHe W IPUHIHI
JNEUCTBUA.

30. Tpan3zucropHble KIIOUU: HA3HAYCHHUE, CXeMa, IPUHIIUIT JeHCTBUS.

31. CumMeTpuyHbIH MyIbTUBHOpATOp: HA3HAUEHHE, CXeMa, IPUHIUI JeHCTBUS.

32.  BiokuHr-reHepaTopbl: Ha3HAYEHHE, CXEMBbI, IPHHLIUI 1CHCTBHSL.
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33. T'enepatop mmi000pa3HBIX UMITYJIBCOB: HA3HAYCHUE, CXEMa, TIPUHITUIT ICHCTBUS.

34. CumMeTpuyHBIE TPUITEPHI: HA3HAUCHHUE, CXEMbI, IIPUHIIHIT ACHCTBUSL.

35.  ®eppoTpaH3UCTOPHBIE MYJIbTUBHOPATOPHI: HA3HAYEHUE, IPUHLIUI ICHCTBHSL.

36. OcHoBuble normueckue smementol M, WM, HE, ux peneliHOKOHTaKTHBIA aHAJOT,
ycIoBHOE rpaduueckoe 0003HaUCHUE B CXeMaX, TaOIUIbl HICTUHHOCTH.

37.  CXeMmbl JIOTHYECKHX 3JIEMEHTOB, BHITIOJIHEHHBIX HA TPAH3UCTOPAX, PE3UCTOPAX U JHOIAX.

38.  Jlormueckue snementsl (JID) va UMC, ux BubI, Torrueckas (yHKIUS, BBITOTHsIEMAs
6azosemvu JID (TTJI, 9CJI, MOIITJI, KMOIITJI).

39. AcunxpoHHBIe RS-TpUTTEpHI: CXEMBI, YCTPOICTBO, NPHUHLIUI ACUCTBUS, TaOIUIA
IIEPEKIIIOYEHU .

40. D u T- Tpurrepsl: cXeMbl, yCTPONCTBO, IPHHIIUN JICHCTBHSA, TaOIHIIa TTIEPEKITIOYCHHN.

41.  JK- Tpurrepsl: cXembl, yCTpOHWCTBO, IPUHLUIT J€HCTBUSI, 0COOEHHOCTH pabOThl, TabinLa
MIEPEKITIOYEHU .

42.  Bwujabel THPUCTOPHBIX ITpeoOpa3oBareneli, Ha3HayeHue, mpuMeHenne Ha [1C.

43.  3aBUCUMBIC HHBEPTOPHI: HA3HAYCHUE, TPUHIIUII ICHCTBHUS.

44.  BbIIpsSMUTENBbHO-UHBEPTOPHBIE MTPe0Opa3oBaTeI: Ha3HAUYEHUE, YCTPONCTBO, MPHHIIMII
NEUCTBUS B pEKUME TATH U TOPMOKEHHUSL.

45. VMnynbcHBIE pPEryasTOpbl HampsOKEHHWs: Ha3HauyeHWe, BHJIbI, MPUHILMI JCHCTBHUA,
npuMeHenue Ha [1C.

46. TuUPHCTOPHO-WMITYJIbCHBIC TIPeoOpa30BaTeIM € YaCTOTHOW MOMYJISAIHUCH, TPHHIIHIT
NENCTBUA.

47.  TupHCTOpPHO-UMITYJIbCHbIE TMpeoOpazoBaTeNd C MIUPOTHOW MOAYNIALMEH, MPUHIIMII
NENCTBHUA.

48.  ABTOHOMHBIC HHBEPTOPHI M MMPEOOpa30BaATEH YaCTOTHI U (Pa3: Ha3HAUYCHHE, PUMCHECHHE
Ha [1C.

49. HMmnynbcHOE perylupoBaHUE HAMPSKEHUSI IPU PEKYIIEPATUBHOM TOPMOKEHHH.

50.  CUHXpOHU3HPYIOUIUE YCTPONCTBA YIPABIAIOMIUX HMIIYJIbCOB: Ha3HAUEHUE, CXEMBbI,
MPUHIIUIT JEHCTBUSL.

51. @azocaBuraroniye YCTPONCTBA YIPABISIOMIMX HWMIYIbCOB: Ha3HAYeHHWE, MPHUHIIUII
NEUCTBUSL.

52.  VYcrpoiicTBa npeaBapUTEIbHOTO (GOPMUPOBAHUS U YCUIICHHS YITPABIISIOMIUX UMITYJIbCOB.

53.  Pacmpenenenue 3JIeKTPUUYECKUX UMITYJIbCOB: Ha3HAUYEHUE, CXEMBI, IPUHIIUIT JCHCTBUSI.

54.  YyBCTBUTENbHBIC 3JIEMEHTHI M JATYUKH: Ha3HAUEHUE, TPEOOBAHUS K HUM.

55.  DnexTpoMexaHWYeCKue JaTYMKU: Ha3HaYeHHe, KOHCTPYKIUS, IPUHLIUIT ACHCTBUS.

56.  JlaTyuku JaBJI€HUS: Ha3HAYCHHUE, KOHCTPYKIUS, MIPUHLIUIT AEHCTBHUS.

57.  JlaTyuky CKOPOCTH: Ha3HAUYEHUE, KOHCTPYKIIUS, IPUHIIUIT JCHCTBUS.

58.  CenbcuHBI: HA3HAYCHHUE, KOHCTPYKIIHS, IPUHIIUI ICHCTBUS.

59.  JlaTyuku TEIUIOBBIX BEIMYWH: HA3HAUYCHUE, YCTPOUCTBO, IPUHIIMIT JCHCTBUS.

60. DnexTpoHHBbIE, MOHHBIE U TMOJYIPOBOJHHKOBBIC NATUMKU: Ha3HAUYEHHUE, YCTPOMCTBO,
MIPUHIIU JSHCTBUSL.

61. MarHuTtHble YCUITUTENU: YCTPOUCTBO, mpuHuu aAerictBud. [Ipumenenne MY na I1C.

62. MarauTHble YCUIIUTEIN ¢ 00paTHOM CBA3bIO: YCTPONUCTBO, MPUHIIUIT ICHCTBHSL.

63.  bricTposeicTByIOIME MAarHUTHBIE YCUIIUTEIH: YCTPOMCTBO, MPUHIIUI JCHCTBUS.

64. 3aparoiye U UCTIOJHUTENIbHBIE 3JIEMEHTHI, UX BH/Ibl, HA3HAUCHHE.

65. Kiaccudukanus aBTOMaTHUECKUX CHCTEM.

66. OcHOBHBbIE 2IEMEHTHl ABTOMAaTUYECKUX CUCTEM U MX Ha3HAYCHHE.

67. CrpykTypHas cxema YNpaBJE€HHs BBIIPIMUTEILHO-UHBEPTOPHBIM MpeoOpa3oBaTesieM:
Ha3zHaueHue OJIOKOB, MIPUHIUI JICHCTBHUS.

68. 3amauM U NPUHIMITEI ABTOMATHYECKOTO YIIPABIECHUS U PETYITUPOBAHUS.

69. HemnocpencTBeHHbIE CHCTEMbI ABTOMATUYECKOTO PETYIUPOBAHUSL.

70.  CucreMbl aBTOMaTHYECKOTO PETYIMPOBAHHUS TETJIOBO30B, UX BUIBI.

71. ABTOMaTHYECKOE peryaupoBaHHE MYCKa, BUJIbI U UX XapaKTEPUCTHKH.
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72. DOyHKUMOHANBHBIE CXEMBl ABTOMATHUYECKOTO PEryJupoBaHHs M WX BUAbL llpumeps
npumeHenus Ha [1C.

73.  ABTOHOMHBIE U IIEHTPAJIN30BAaHHbBIE CUCTEMbI aBTOBOKICHHS TTOE3/10B.

74.  OcHOBHbIC HAmpaBICHUS PA3BUTUS ABTOMATUKH M SJIEKTPOHHOW TEXHMKH B OOJIACTH
sKcIuTyaTanuu 1 pemonra I1C.
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Ipunoocenue
Tunosoii dK3aMeHALMOHHBIA OWJIeT

OTXT — ctpykrypHoe nonpaznenenue OpUIIC — ¢punumana Hpusl'YIIC

Paccmotpeno Ha 3aceganuu 3K3AMEHALII/IOHHI>H7I BUJIET Ne O YTBEPXIAIO
MIpeIMETHOM (LIMKIJIOBOM) KOMUCCHH OI1.04. DieKTpOHUKA 1 PykoBonutens CTpyKTYpHOIo
« » 20__r. MHUKPOIIPOI[ECCOpHAas TEXHUKa nozpasaenenns CIO (OTXKT)
I1.A.T'paueB
[pencenarens IMLK I'pynmna Cemectp 4 «31» aBrycra 2024 r.
W.B. babkuna

HNucTpykuus ajst o0yqyaromuxcst
KoHTpoapHO-U3MepuTeNnbHble MaTepHalibl COAEPKaT 3 3a1aHus.
BaumarensHO npounTaiiTe 3a1aHue.

Bpewms BomnonHeHus 3aaanusa — 1 gac.

Yacrs A.

OnumuTe cOOCTBEHHYIO M IIPUMECHYIO TPOBOAMMOCTD ITOJTYITPOBOTHHKOB.

JlaiiTe onpeneneHne 3IEKTPOHHOTO TeHEpaTopa.

[IpuBeanTe KacCU(PUKALUIO BHIIPSIMUTENCH.

Pacckaxxute nipo ycrmoBHBIE 0003HAUEHUS U TAOJIUIIBl HICTUHHOCTH JIOTHYECKOTO 31eMenTa U.
. HazoBute o6nactu npuMeHeHus! HUPPOBBIX CUTHATHHBIX POLIECCOPOB.

Yacts B.

Onpenenure KOAIPPUIMEHT YCUICHHS IO MOIIHOCTH YCHJIUTENS, €CIM Ha BXOJE YCUJIMTENS
Psx=2,5BT, Ha BEIX0Je UBBIX=250B, IBRIX=1A.

Yacts C.

CocTaBbTe 2JIEKTPOHHYIO CXEMY MTPOCTEHIIET0 YCHIIUTENS], MOSICHUTE MPUHIUI €T0 paObOTHI.

oo E

IlIpenooasamens ApecroBa E.C.
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9Ta0HBI OTBETOB

Bapuant Nel

Yacrts A.

1. Tenepamust map CBOOOMHBIX, T. €. CHOCOOHBIX TEPEMEIIaThCs TMOJa JACHCTBHEM
MPUIIOKEHHOTO HANIPSHKEHHSI, 3aPSI0B JIENIAeT KPUCTAIUT CIIOCOOHBIM POBOIUTH AIIEKTPHUECKUH TOK, a
AJIEKTPOIPOBOIHOCTh TAaKOTO KpHUCTa/lla Ha3blBaeTcs COOCTBEHHOM. JlJi1 yBEJIMYEHHMS KOJIMYECTBa
cBOOOTHBIX HOCHTEJEH 3apsiia B KPUCTAILI TOIYIPOBOTHUKA TOOABIISIIOT IPHUMECH: DJIEMEHTBI TPEThEH
Wik nsaTod rpymnmbl Tadbmunel MengeneeBa. [lpu 3Tom mepexon Hocutesne 3apsaa B cBOOOAHOE
COCTOSIHUE IPU HAJUYMM IPUMECHBIX YPOBHEW CYIIECTBEHHO OOJerdaercs, Tak KaK COKpallaercs
Y4aCTOK 3aIlpPEIIeHHONW 30HBI, KOTOPBIA 3JIEKTPOHAM HaA0 IIpeoaoJieTb. [IpoBoauMocTs Kpucramuia
BO3pacTaeT. OJIEKTPONPOBOJHOCTh, BO3HMKAIOIIYIO 3a CYET IPUMECHBIX aTOMOB, Ha3bIBAIOT
npuMecHoi. llsTuBasieHTHas NOpUMech B YETHIPEXBAJIEHTHOM KpHUCTaUle CO3JA€T AIIEKTPOHHYIO
AJIEKTPOTPOBOIHOCTb, @ MPHUMECH, MOCTABIIAIONIAS AJIEKTPOHBI B 30HY MPOBOJUMOCTH  HA3bIBAIOT
NOHOpHOM. KpucTamibl ¢ 3I€KTPOHHOM 3JIEKTPONPOBOAHOCTHIO, B KOTOPBIX AJIEKTPUYECKUN TOK
CO3/aeTcs YIMOPSIOYEHHBIM JIBU’KEHHEM OTPULIATENIbHBIX 3apsA0B, HAa3bIBAIOTCS KpUCTAJIaMU THUMA N
(oT negative — oTpuLaTeNbHbIN). TpexBajeHTHas akKLENTOpHAas NPUMECh B YETHIPEXBAJICHTHOM
KpUCTAJIJIE CO3[aeT JBIPOYHYIO AJIEKTPONPOBOAHOCTh, a IMPUMECh, OTOMparoIias SJEKTPOHBI U3
BAJICHTHOM 30HBI HA3bIBACTCA AKLENTOpHOH. KpucTamael ¢ JIbIpOYHOM 3JIEKTPONPOBOJHOCTHIO, B
KOTOPBIX AJIEKTPUYECKHM TOK. CO3JaeTcs YMOPSAOYEHHBIM JBUKEHHEM IOJIOKUTEIbHBIX 3apsioB,
Ha3bIBAIOTCS KpUCTAJJIaMH TUIA P (0T positive — MOJIOKUTEIbHBIN).

2. RC-reneparopoM Ha3bIBalOT TEHEPATOp TapMOHUYECKUX KOJICOaHWH, B KOTOPOM
MIPUMEHSIETCS pe3ucTUBHO-eMKocTHas 1enb (RC-1ens), oOnanaronias 4acTOTHOW N30MPaTeIbHOCTHIO.

Baxubim noctomnctBoM RC-reHepaTopoB sIBisSIeTCS BO3MOXKHOCTh HMX HW3TOTOBJIEHUS 1O
uHTerpayibHOM TexHoJornu. OmHako RC-reHeparopsl HMMEIOT HHU3KYH CTaOMJIBHOCTH YacCTOTHI
TEHEPUPYEMBIX KoJieOaHui, 00yCIOBIEHHYI0 HHU3KOH M0OpoTHOCThIO RC-memei, a Takke IIIOXYIO
(dhopmy KoJieOaHUH B CHITY TUIOXOH (DUITBTpAIIMU BBICIIMX TAPMOHHK B CIIEKTPE BBIXOJHOTO KOJICOAHHUS.
RC-renepatopbl MOTyT paboTaTh B IIMPOKOM JWaria3oHe 4acToT (OT JoJied repra 10 IECATKOB
Merarepl]), OJHAaKO HallUId MpPUMEHEHWE B almaparype CBsI3M U HU3MEPHUTEIbHON TEXHUKE
MPEUMYILIECTBEHHO Ha HU3KUX YacToTaX. RC-reHepaTop 0OBIYHO BKJIIOYAET B Cc€0s MIMPOKOTOIOCHBIN
YCHJIMTEIIb, BBITIOJIHEHHBIH Ha JIaMIle, TPAH3UCTOpE WIIM MHTerpaibHoi cxeme u RC-mienb oOpaTHOM
CBs3HM, OONaNaroNIyl0 HU30MpaTeIbHBIMU CBOWCTBAMU U OMNPEACISAIONIYI0 YacTOTy KojeOaHuM.
Ycunurenb KOMIIGHCUPYET MOTEPU SHEPTUU B MACCHUBHBIX 3JIEMEHTAaX U OOECIEeUMBAET BBHINOJIHEHUE
aMIUIUTYIHOTO YCJIOBUS camMoBo30yxkaenus. lLlembp oOpaTtHOM cBsi3u oOecrieunBaeT BBINIOJHEHUE
($a30BOro yCIOBHS CaMOBO30YK/IEHUS TOJIKO HA OJHOU 4acTOTeE.

3. YcrpoiicTBO, MpeaHa3HauYeHHOE UIs MpeoO0pa3oBaHus SHEPTUM HCTOYHHKA MEPEMEHHOTO
TOKa B TIOCTOSHHBII TOK Ha3bIBaeTCsl BbIIpsAMUTENEeM. CXeMbl BBIIPSIMICHUS (BBITPSIMHUTEIIH)
KIIACCU(UIPYIOT MO CIEAYIOIIUM OCHOBHBIM IIPU3HAKAM:

— 10 yuciy ¢a3 UCTOYHUKA MMUTAHUS EPEMEHHOTO HAMPSHKEHUS Pa3nyaroT BBIIPAMUTEIH
01H0(a3HOTO TOKA U BBIIPSMUTENN TPeX(Pa3HOTO TOKA;

— 10 crnoco0y MOAKIIOUEHHUs] BEHTUJIEH KO BTOPUYHOM 00MOTKe TpaHchopMaTopa — HyJIEBbIE
CXEMBI, C HCIOJb30BaHUEM HYJIEBOH (CpelnHei) TOUYKM BTOPHMYHOW OOMOTKH TpaHchopmaTopa M
MOCTOBBIE CXEMbI, B KOTOPBIX HyJIeBas TOYKa H30JIMPOBAHAa WJIM BTOPUYHbIE OOMOTKH
TpaHc(hopMaToOpa COEJMHEHBI B TPEYTrOJIbHHUK.

— 1o noTpelnseMoil Harpy3Koi MOIIHOCTH BBIIPSAMUTENN JENATCS Ha MAaJOMOIIHbIE
(enuuuiel KBT), cpenneit MomtHOCTH (ecaTku KBT) u 6ombioit momHoctu (> 100 kBT).

— HezaBucumMO OT MOIIHOCTH BBIIPSMHUTENS] BCE CXEMbI JENATCS Ha OJHOTAKTHBIE WM
OJTHOTIOJTYTIEPUO/IHBIE U IBYXTAKTHBIE (JBYXIIOIYIIEPHUOJIHBIE).

— Ilo HazHaueHwuto:

a) MAJOMOIIHbIE BBINPSAMHUTENIM, Kak MpaBWIO OAHO(A3HBIE, HCIOJB3YIOT B CHCTEMax
yIpaBJICHHUS, AJIs MUTAHUS OTJENbHBIX Y3JIOB DJIEKTPOHHOUN anmaparypsl, B U3MEPUTEIBHOU TEXHUKE U
Ap-;
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0) BBIIPSIMUTENN cpenHel W OOJBIION MOIIHOCTH CIIy)aT MCTOYHUKAMHU THTaHHS
IIPOMBIIIJIEHHBIX YCTAHOBOK.

4. Cxemy U Ha3bIBalOT CXEMOI JTIOrMUYECKOIO YMHOKEHUS MM CXEMOW KOHBIOHKIMU. Tabauna
COBIIAJAET C TAOIUIeH yMHOKEHUS [IBOMYHBIX YHCEIL.

O0X1=0, 15¢li=1.
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5. Ob6nactT mnpuMeHEHHs] LHU(POBBIX CHUTHAIBHBIX MPOLECCOPOB: KOMMYHHKAIMOHHOE
o0opy/noBaHUe, YIJIOTHEHHE KaHAJIOB Iepeladyd JAaHHbBIX, KOJMPOBAaHUE ayJIuO- U BHJIEOTIOTOKOB,
CUCTEMbI THAPO- U PaHOJIOKallMM, pAacllO3HABaHUE PEeYM U M300paKeHH, peyeBble U MY3bIKaJIbHbIE
CHUHTE3aTOPBhl, aHAJIM3ATOPhI CIIEKTPa, YIPABJIEHNE TEXHOJOTUUECKUMH TpolieccaMu, Ipyrue o0nacTu,
r7e HeoO0XoIMMa OBICTPOACHCTBYIOIIAst 00paboTKa CUTHAJIOB, B TOM YHKCJIE B pealbHOM BPEMEHH.

Yacrs B.

OmnpenernseM MOIIHOCTh, OT/IaBAEMYIO Ha BBIXOJI€ YCUIIUTENS
Pprix = Uppix * Ipix = 2501 = 250BT
Haxonum ko3 puunieHT ycuaeHus o MOIHOCTH

Kp = =——=100
"7 Py 2,5
Yacts C.

[IpuHiun paboThl TPAH3UCTOPHOTO YCUIIMTENS OCHOBAH Ha TOM, YTO C MOMOIIbIO HEOOIBIINX
W3MEHEHUI HanpspKEeHUsl WIM TOKa BO BXOJHOM LEMU TPaH3UCTOPAa MOKHO TMOJTYYHMTh 3HAUUTEIHHO
00JIbIIME U3MEHEHHUS HAIPSKEHUS WIIM TOKA B €0 BHIXOTHOM LEMu.

N3meHeHne HampspKEeHUs AIMHUTTEPHOTO TMEPexXojia BhI3BIBAET M3MEHEHHE TOKOB TPaH3UCTOpA.
DT0 CBOWCTBO TPAH3UCTOPA UCTOJIb3YETCS ISl YCUIIEHUS NIEKTPUUYECKUX CUTHAJIOB.

Jlnst mpeoOpa3oBaHMsi W3MEHEHHH KOJUIGKTOPHOTO TOKA, BO3HUKAMOIIMX IO JCUCTBHEM
BXOJIHBIX CHUTHAJIOB, B M3MEHSAIOIIEECS HAIMPSKEHHE B KOJUIEKTOPHYIO IIeTb TPAH3UCTOPa BKIIIOYAIOT
Harpy3Ky. Harpyskoii yarie Bcero CIy>KUT pe3UCTOp WM KojeOaTenbHbIi KOHTYp. Kpome Toro, npu
YCUJICHUU TIEPEMEHHBIX JIEKTPUYECKUX CHTHAJIOB MEXAy 0a30i M SMUTTEPOM TPAH3UCTOPA HYKHO
BKJIFOUUTh MCTOYHHMK IOCTOSIHHOTO HAIpsDKEHHS, HAa3bIBAEMbIH OOBIYHO MCTOYHMKOM CMEIEHUs, C
MIOMOIIBI0 KOTOPOTO YCTaHABJIMBACTCS PEXKHUM PabOTHI TPAH3UCTOpA. DTOT PEXKUM XapaKTepuszyercs
MIPOTEKAHUEM Yepe3 €ro JEKTPOJIbl IPU OTCYTCTBUU BXOJHOTO AJIEKTPHUYECKOI'0 CUTHalla HEKOTOPBIX
MTOCTOSIHHBIX TOKOB SMUTTEPA, KOJJIEKTOpa U 0a3bl.

B sT0i1 cxeme Harpy3koii ycunutens sBisercs pe3uctop Rk, a ucnoinb3ys pesuctop Re, 3agaror
HE0OXO0IUMBIN TOK 6a3bl TPAH3UCTOPA.

Cxema TpaH3HCTOpHOrQ
YCHAHTENs1 ¢ (PHKCHPOBAHHBIM TO-
KOM Gashl

KPUTEPUUM OLIEHKU

3a BBINOJIHEHUE KaXI0T0 33aJaHus 4acTH A CTylaeHTy Hauucisercs no 12 6amnos, B - 10 u C yactu
20 6a/mI0B COOTBETCTBEHHO.
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OtmeTka (oLeHKa)

KosmmuecTBo npaBuibHBIX
OTBETOB B %

5 (oTIU4HO) 86-100

4 (xopor1iio) 76-85

3 (yAOBJIETBOPUTENHHO) 61-75
2 (HEeYAOBIETBOPUTEIILHO) 0-60
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