[lokyMeHT noanucar npocroit <R gaIePAHAE I 0CYTApCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUPEkKICHUE
WHdopmauwsa o BnagenbLe: BhICIIIETO 00pa30BaHUs

OU0: Menewko Jlionmuia AHaTONbEH I HEBOCTOYHBII FOCYIAPCTBEHHBIH YHMBEPCUTET IMyTeii coo0meHus"
[lomKHOCTb: 3aMecTuTeNb AupekTopa no yyebHoli pabote (IBT'VTIC)

[ata nognucanus: 11.10.2024 09:20:51
YHukanHPT1ARK WWCTI/I”%'T YKEJIE3HOOPOXKHOTO TpaHCTIopTa - ¢huauan GpeaepaibHOTO TOCYIapCTBEHHOTO
/18c45¢d302599 Rl TR BopHsUBaTenbagro yupexnenns Bbiciero 06pasoBanus «JlanbHEBOCTOUHbII

rOCYIapCTBEHHBIA YHUBEPCUTET NYTEH COOOIIEHU B I'. Y CCYPUIICKE
(ITpumM KT - duwman ABI'VIIC B r. Yccypuiicke)

YTBEPXIAIO

3aMecTUTeNnb JUPEKTOpa 1o YP

c 7 JI.A. Menemko

VR

' 05.06. 2024

PABOYAA ITPOI PAMMA

qucuumnael - OI1.04 DJeKTPOHMKA U1 MHKPOIPOLECCOPHAS TEXHUKA

aust crierpansHocTd 23.02.06 "TexHuueckas SKCILTyaTalys MOIBIKHOTO COCTaBa yene3Hbix gopor (B)"

[Tpoduns monydyaemoro mpodeccuoHanTsHOTro 00pa30BaHMsI IPU PEATU3AIMH POTPAMMBI CPETHET0 00IIEero
00pa3oBaHMs: TEXHOJIOTHIECKUIT

CocraButenn(n): npenoaasarens, Konai Urops I'enHagneBuy

O6cyxnena Ha 3acenanuu [THK: [TpumWXKT - cnenmansroct 27.02.03 "ABTOMaTHKA U TeleMEXaHUKa HA
TpaHcropTe (KEJIE3HOAOPOKHOM TpaHcnopTe)"

IIporoxoin ot 08.05.2024 Ne 5

[pencenarens ITLK: H.B. Ty6onbies

. YCCypHICK
2024 1.



Pabougas nporpamma gucruruinabl OI1.04 DnekTpoHrKa B MEKPOIIPOIIECCOPHAS TEXHUKA

paspaboTaHa B cooTBeTcTBUM ¢ DenepanbHbIM T'OCYAApPCTBEHHBIM OOpPa30BAaTENbHBIM CTAaHIAPTOM CPEIHETO
podeCCHOHaTBLHOTO cTaHmapTa mo crenuanbHocTH 23.02.06 "TexHuueckas dKCINTyaTamnus IMOABMKHOTO COCTaBa
xene3HsIX Jopor (B)" yTBepxkaeHHBIM nprka3oM MuHHcTepcTBa 0Opa3zoBanus u Hayku Poccuiickoit depepanunt ot
22.04.2014 Ne1002

Keammukanms TeXHUK

®dopma o0yueHus OYHasA

OBBEM JIMCIUILINHBI B YACAX C YKASAHUEM OBA3ATEJIBHON 1 MAKCUMAJIBHOM
HATPY3KHN OBYUAIOIIUXCSA

Yacos 1o yueOHOMY TUTaHY 96 ®DopMBI TPOMEKYTOYHOH aTTECTAIIMH:
Dk3ameH (5 cemecTp)
B TOM YHCIJIC:

o0s13aTesIbHas Harpy3Ka 64
camocTosTelpHast paboTa 24
KOHCYJIbTAIHN 8

Pacnpenesienue yacoB JUCHUILIMHBI 10 ceMecTpaM (Kypcam)

CemecTtp 5 (3.1)
(<Kypc>.<Cemectp Ha Kypce>) ' HUroro

Henennb 16

Bun 3anarTuii VII PIT VII PIT

Jlextum 42 42 42 42
JlaGoparopHbie 22 22 22 22
Koncynprammm 8 8 8 8
Hroro ayn. 64 64 64 64
Konrakrhas pabora 72 72 72 72
Cawm. pabora 24 24 24 24
Hroro 96 96 96 96




1. AHHOTAIIUA JUCHHUIIJINHBI

CoOcTBeHHasI ¥ MPUMECHas MPOBOAUMOCTE IOJTYNPOBOAHUKOB. du3nueckne OCHOBBI 00pa30BaHMS M CBOMCTBa p—n Mepexona.
Emxocts  p-n-mepexonma, mnpoGoii p-n-mepexoma. KoHcrpykiust anonoB. OCHOBHBIE — XapaKTEpUCTUKH W NapaMeTphbl
MOJTYTIPOBOAHUKOBBIX AM00B. Kiaccupukanus moaynpoBOIHUKOBEIX JHOIOB, YCIOBHBIE 0003HaYeHHUsI. MapKupoBKa, IPUMEHEHNE

Koncrpykiust tupucropoB. IlpuHnmm pgedCTBHS THPHCTOPOB, KiaccuuKanus, ycjaoBHble oOo3HaueHus. (OCHOBHBIE
XapaKTepUCTHKH M TapamMeTpsl THPHUCTOPOB, NpuMeHeHHe. [IpuHmum meHcTBUs, KilacCHUKAmUs TPaH3UCTOPOB, YCIOBHBIE
0003HaueHnsi. OCHOBHBIE XapaKTEPUCTHKH U TapaMeTpbl TPaH3UCTOPOB. CXeMbl BKIIIOYEHUS OUIOJISPHBIX TPAaH3HUCTOPOB. PesKUMBI
pabotsl. IlonsTne 00 »rmeMeHTaX, KOMIIOHEHTAaX HHTErPAJbHBIX MHKPOCXEM; aKTUBHBIE M IACCHUBHBIC JJIEMEHTHL. YPOBEHb
uHTerpanuu. Kiaccudukanus MHTETpaIbHBIX MUKPOCXEM, cucTeMa 00o3HaueHuid. Porope3nuctopsl, GoToIU0 b, GOTOTHPHCTOPHI,
(OTOTPaH3UCTOPHI, CBETOAMOABI: MX HMPUHLMI IEHCTBHUS, YCIOBHBIE 0003HaueHHMs, MpuMeHeHrne. ONTPOHbI, NPUHIMUI ACHCTBUSL,
yCIIOBHbIE 0003HaueHHs, 00JacTh NPUMEHEHHS. TepMHCTOpBI, NPUHIMI JCHCTBHS, YCIOBHbIE O00O3HA4YEHHUs, IPUMEHEHHE.
Knaccudpukanusa ycunurenei, crpykTypHas cxema ycuiaurens. OCHOBHBIE XapaKTEepPUCTUKU W TapaMeTpbl ycuiauTenei. Pexumsr
paboThl yCWIIMTENeH. YCHIUTENH HANPSHKCHUS. YCHIUTEIH MOIIHOCTH. Ycumnmurtend Toka. JuddepeHnuanbHple yCHUIUTEIH.
OmnepalMoOHHbIE YCHUJIMTENIM, MHTETPajIbHOE HCIOJHEHHE, YCIOBHOE OOO3HaueHHe, npuMeHeHue. Kiaccupuxauus sIeKTPOHHBIX
rerepatopoB. ABroreHepatop tuna RC. Cxema, nmpuHuun pabotsl. CtaOuin3aiiys 4acToThl reHepaTopoB. KBapiieBblii reHeparop.
Onekrpuyeckue MMITYIbChl. Knaccudukanus, OCHOBHbIE MapaMeTphl. [eHeparop JIHMHEHHO-M3MEHSIOUIETOCS HAaIpPSKEHHUS.
CHUMMETpHYHBI MYJIbTUBHOpaTop. MyNnbTHBHOpaTOp Ha omepanuoHHoM ycuwnurene. Tpurrep Ilmurra. Knaccudukanms
Boinpsimuteneil. [IpuHnmn neicTBus oAHO(A3HBIX BBHIIPAMUTENCH, BpEMEHHBIE JTHArpaMMbl HANpsDKEHUH, OCHOBHBIE MAapaMETph.
Tpexda3Hple BHIIPAMUTENH, NPUHIMI AEHCTBHUS, BpPEMEHHbIC AuarpamMmbl. [IpuHIOUI OEHCTBUS YHPaBISEMBIX BBHITPSIMHUTENCH.
Bpemennsle aumarpammbl. [IpumeHenne. OcoOeHHOCTH Tpex(as3HbIX yIpaBisieMbIX Bblnpsmurened. Cucrema ynpaBiIeHUsS
BeIpsiMuTeNsIMA. HazHauenne u knaccudukanms ¢uasTpoB. CriiaxuBaromue GUIBTPHL ¢ TACCHBHBIMHU JJEMEHTaMHU: €MKOCTHEIE,
uHaykTuBHbIe. [Ipunnun neiicteus. Koaddunuent crnaxuBanus. OnMHO3BEHHbIE © MHOTO3BEHHbIE (DMIIBTPBI. AKTHBHBIE (DHIIBTPHL.
Krnaccupukanus crabuinm3aTtopoB, npuMeHeHHe. [IpuHIMI paboThl MapaMeTpHYecKOro cTaOMiIH3aTopa HampshKeHHs. [IpuHIHI
paboThl KOMIICHCAIIMOHHOTO cTabuiin3aTopa HanpsbkeHus. KomneHcannoHnHbli crabunusarop Toka. Jlormueckue anements: 1, NJIN,
HE. Ycnosusle o6o3nauenust, Tabmunsl ucruaaoctd. Jlornyeckue snementsl MJIIUM-HE, U-HE. YcnosHele 0603HaueHus], TaOIUIILI
uctuHHOCTH. OnemeHT 2U-HE B WHTEerpajbHOM HCIOJHEHHH, NPHHUUI paboThl. KomOuHanuoHHBIe IH]pOBBIE ycTpoiicTBa:
mmdparop, nemmdpaTop, MYJIbTUILIEKCOP, JEMYIBTHIUIEKCOpP, MOMyCyMMaTOp, CyMMarop. YCJIOBHbIE 00O3HAYCHUs, Ha3HAUCHHE
BBIBOZIOB, IPUMEHEHUE.

TocnenoBaTenbHOCTHBIE U(POBBIE YCTPOICTBA: TPHUITEP, CUSTUHK, PETHCTP. YCIOBHBIE 0003HAUEHMs, Ha3HAUeHHE BHIBOJIOB,
npumenenue. RS-tpurrep, JK-tpurrep, D-tpurrep, T-tpurrep; npuHuumn padboTsl, TabIUIBI HCTUHHOCTH.

Haznauenue u kinaccudukaiys 3amoMHUHAIOIINX YCTPOMCTB.

CraTtuyeckue, TMHAMUYECKHUE, TIepenporpaMMHUpyeMble 3allOMHHaIomue yecrpoicta. @maui-namsats. O01acTh IPUMEHEHHUS.

Iudposas 00pabOTKa 3IEKTPUYSCKUX CHUTHAJIOB: JUCKPETH3allus, KBaHTOBaHWE. I[IpHHIUN pabOThl aHAIOro-nu(ppoBOro
npeoOpazoBarens, npuMeHeHue. [IpuHuun padboTsl HU(ppPO-aHAIOTOBOTO Ipeodpa3oBaTes, IPUMEHEHHE.

CTpyKTypa npoiieccopa, Ha3HaueHUE CTPYKTYPHBIX 010K0B. ApxurekTypa npoueccopoB. CISC-, RISC-, VLIW- mporieccopsr.
Miukpornpoueccopbl, pa3HOBUIHOCTH, TpruMeHeHre. [{uppoBble cUurHanbHbIC POLIECCOPHI, PUMEHEHHE. MUKPOKOHTPOJLIEPHI,
CHCTEMBI Ha KpHCTaJlIe, IPUMEHEHHE.

2. MECTO JUCIHUTIMHBI B CTPYKTYPE OBPA3OBATEJBHOM IMMTPOTPAMMBI

Kon nucuuninHer: |OH.04

2.1|TpeGoBaHus K NpeABAPUTEIbHON NOATOTOBKE 00Y4aIOLIErocsi:

2.1.1|OnexTpoTexHuka

2.2 ﬂHCHHHHHHLl H MMPAKTUKH, VI KOTOPBLIX OCBOCHUE JAHHOM JUCHMILJIMHBI HE00X0AUMO KaK npeamecTeyrouiee:

2.2.1|DkcrmyaTanus MoABUKHOTO cOocTaBa (BaroHsl) U odecreyeHrne 0e30macHOCTH ABMKSHHUS TI0€310B




3. IEPEYEHDb IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHUS 11O JUCIUIIJIMHE , COOTHECEHHBIX C

IVIAHUPYEMbBIMH PE3YJIbTATAMHA OCBOEHMS OBPA3OBATEJILHOM ITPOT'PAMMBbI

B pe3yibTaTe 0CBOEHUS AMCHUIIMHBI 00YYAOIIUICSH T0JIKEH:
OcBouTth 001mHKe 1 NpodecCHOHATBHbIE KOMIETEHIIUH:

OK 1: IIoHUMATB CYLIHOCTb U COLUAILHYI0 3HAYMMOCTh CBoOell Oyaymieii npodeccun, nposBJIATh K Heil ycToiiunBbIii HHTepec

3HaTh:
VYposens | |CymHocTs cBoelt Oyaymieil npodeccuu
CormanbHy0 3HAYUMOCTh CBOCH Oyayiueit npodeccun,
BocTtpeboBaHHOCTS OyayIIeh mpodeccuu
Ymern:
VYporenb 1 [[ToHMMaTh CyHIIHOCTH CBOEGH Oymyliei mpodeccuu
IToHNMAaTb CONMANBHYIO 3HAYUMOCTB CBoeil Oyaymielt mpodeccun
. [IposiBNATE yCTOMUMBBIN HHTEPEC K CBOCH Oynyiiei mpodeccuu
OK 2: OpraHu3oBbIBaTh COGCTBEHHYIO 1eSITEJIbHOCTH, BLIOUPATH THIIOBBIE METOIbI M CIIOCOOBI BHINIOJTHEHUST
npodeccHoHANIBHBIX 32124, OLeHUBATH UX Y (PEeKTUBHOCTH U Ka4eCTBO
3HaTh:
VYposenb | [CnocoGbl opranu3zanuy cOOCTBEHHOU ACATEIBHOCTH
THIOBBIE METOMIBI M CIIOCOOBI BHITIOTHEHUSI IPO()eCCHOHATBHBIX 3a1au
Kpurepun orieHkH 3 PEKTUBHOCTH U Ka4eCTBa BBITIOHEHUSI TPO(ECCHOHATBHBIX 3a1a4
YMmertn:
VpoBensb | |OpraHu30BBIBaTh COOCTBEHHYIO IEITEIBHOCTh
BriOupats TUIIOBBIE METOIBI M CIIOCOOBI BEIITOIHEHHMS TPOPECCHOHANBHBIX 3a1a4
VYmeer oneHMBaTh 3()(HEKTHBHOCTE U KAYECTBO BHIIOIHEHHS MTPO(ECCHOHANBHBIX 33134
OK 3: [IpuHuMAaTh pemieHusl B CTAHAAPTHHIX U HECTAHAAPTHBIX CUTYAlMsAX H HECTH 32 HUX OTBETCTBEHHOCTH
3HaTh:
VYposenb | [CriocoObl pelieHus B CTaHAAPTHBIE CUTYALHU
CriocoObl pelieHns] HeCTaHJAPTHBIX CUTYalni
CrocoOblI peliieH s B CTAHAAPTHBIX U HECTAHIAPTHBIX CUTYAIHSIX U OTBETCTBEHHOCTD 3a MIPUHSITHIC PEIICHUSI
YMmertn:
Vposenb | |[TIpuHHMATh pENICHUE B CTAHAAPTHBIX CHTYAIIHIX
IIpuHEMaTE penieHre B HECTaHIAPTHBIX CHTYALHSX
HpI/IHI/IMaT]) PCHICHUEC B CTAaHAAPTHBIX U HECTAHAAPTHBIX CUTYalUAX 1 HECTH 34 HUX OTBCTCTBECHHOCTh
OK 4: OcymiecTBASTh MOUCK H MCNOIb30BaHNe HHOPMAIH, HEOOX0TUMOI 1151 3 (P(PeKTUBHOIO BBHITIOJIHEHUSI
npodecCHOHATBHBIX 32124, NPo¢ecCHOHAILHOT0 H THMYHOCTHOTO Pa3BUTHS
3HaThb:
VYposenb | [Mcroununku nHGOpMALTUH
. Uctounuky HHGOPMAIMU U CIIOCOOBI UX UCTIOIb30BaHUS
Hcrounnkn nHGOpManny, He0OX0JUMOH TS 3()(HEKTUBHOTO BBIOIHEHHUS TPO(YECCHOHANBHBIX 3a/1a4,
Mpo¢eCCHOHAILHOTO ¥ IMYHOCTHOTO Pa3BUTHUS M CIIOCOOBI MX MCIIOJIL30BAHUSI.
Ymets:
Yposens 1
OcymecTBIATh TTOMCK MHPOPMAIHU
OcymiecTBIIATh IOMCK U UCTIONb30BaHue HH(OopMaLu
OcymecTBISTh TIOMCK M UCIIONh30BaHNE HHPOPMALUH, HEOOXOIMMOH JUIs 9D (HEKTUBHOTO BHITOTHEHHS
npo¢eCCHOHATBHBIX 33/1a4, MPOYECCHOHAIBHOTO ¥ IMYHOCTHOTO Pa3BUTHSI.
OK 5: Ucnoub30BaTh HHGPOPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH B MPo(deccHOHAIbHOI 1eATeIbHOCTH
3HaThb:
Vposens 1
Crnoco0bl UCTIONB30BaHUS HHPOPMAIMOHHO-KOMMyHHKAIIUOHHBIX TEXHOJIOTHI B MPO(ECCHOHATBHON AEATEIbHOCTH.
NudopmanmoHHO-KOMMYHHUKAIIOHHBIE TPO(QECCUOHANBHOMN AeATEIbHOCTH.
HHdpopManmoHHO-KOMMYHHUKAIMOHHBIE TEXHOJIOTHH
Ymern:
VYposens | |Hcnonb3oBaTh HHYOPMAILIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH.

Hcnonb3oBaTh I/IH(I)OpMaLU/IOHHO-KOMMyHI/IKaLII/IOHHBIe TCXHOJIOTHUHU B HpO(I)eCCI/IOHaHBHOﬁ JCATCIIbHOCTH
Hcnons3oBaTh HH(bOpMaHI/IOHHO-KOMMyHI/IKaHI/IOHHBIe TEXHOJIOI'UH B HpO(beCCHOHaJ'ILHOﬁ ACATCIIBHOCTH .

OK 6: PaGoTaTh B KoOJIJIeKTHBE U KOMaH/e, 3P(PeKTHBHO 001IATHCS ¢ KOJIEraMu, PyKOBOACTBOM, NOTPEOHTEIAMU

3HaTh:

VYposens 1

OcCHOBBI 00ILIEHHS B KOJUIEKTUBE U KOMaH/Ie
[TpuHIMIIEL 1€T0BOTO OOIIEHUS
OcCHOBBI 001LIEHHS B KOJUIEKTHUBE X KOMaH/I€ ¥ IIPUHIIUIIBI JIEIOBOTO OOLIEHUS ¥ OpraHu3aluy paboThl KOJJIEKTHBA

YMeTh:




VYposens 1

Paborarh B KOJIIIEKTHBE M KOMaH/IE
PaGoratb B KOJUIEKTHBE U KOMaH1e, 3 GEKTUBHO 0OLIATHCS C KOJUIETaMU.
PaGorarh B KOJUIEKTHBE U KOMaH e, 3Q(EKTHBHO OOLIATHCS C KOJUIETaMHU, PYKOBOJICTBOM, MOTPEOUTENIAMU

OK 7: BpaTb Ha ce0sl OTBeTCTBEHHOCTD 32 pa00Ty 4/1eHOB KOMaH/bl (10AYHHEHHBIX), Pe3y./1bTAT BbIIIOTHEHHSI 32 JaHUI

3HaTh:
VYporenb 1 [TIpaBa u 00s13aHHOCTH paOOTHUKOB B chepe MPoheCCUOHATBHON AEeITEIbHOCTH
[IpaBa u 00s3aHHOCTH PaOOTHHUKOB B chepe NpodecCHOHATBFHON e TeIbHOCTH, HOPMaTHBHBIE JTOKYMEHTHI,
peryaupyole NpaBoOTHOIIEHHS
IIpaBa u 00s13aHHOCTH PaOOTHHUKOB B chepe NpodecCHoHATBLHOH e TeIbHOCTH, HOPMATHBHBIE JOKYMEHTHI,
peryaupyroiye IpaBOOTHOILEHHS ¥ BUJbI OTBETCTBEHHOCTH 3a PE3yJIbTaThl TPYI0BOH NESTENbHOCTH
Ymern:
VYposenb |  [bparth Ha ce0s1 OTBETCTBEHHOCTH 3a pabOTy WICHOB KOMaH IbI
Bpatb Ha ce0s1 OTBETCTBEHHOCTD 3a Pa0OTY WICHOB KOMAH/BI M OLICHUBATE PE3yJIbTaThl TPYIOBOH AEATEIbHOCTH
Bpatb Ha ce0st OTBETCTBEHHOCTD 3a paOOTY WICHOB KOMAHbI M OLIGHUBATH PE3YJbTAaThl TPYIOBOH JIESTEIBHOCTH U
3alMIaTh CBOU MpaBa
OK 8: CamocTosiTeJIbHO ONPee/ AT 321241 NPo¢ecCHOHATBHOI0 U IMYHOCTHOTO PA3BUTHS, 3aHUMATHCS
camM000pa3oBaHHeM, 0CO3HAHHO IUNIAHUPOBATDH MOBBbINICHHE KBAJIH(PUKALMHI
3HaTh:
VYporenb | [3amgaun npodeccHOHANBEHOTO M TMYHOCTHOTO Pa3BUTHS
3anauu npoheCCHOHAIBHOTO U JINYHOCTHOTO Pa3BUTHS, IIyTH CaMOO0Opa30BaHUs
3agaun IpohecCHOHANBEHOTO U IMYHOCTHOTO PAa3BUTHS, TyTH CaMOOOPa30BaHMUS U MOBBINICHUS KBAIH(DHUKAIIH
Ymets:
VYpoens | |CaMOCTOSATENBHO ONPENETATh 3aJa9H MPO(HECCHOHATIBHOTO U IMYHOCTHOTO Pa3BUTHS
CaMoCTOATENBHO ONPEeNaTh 3aa4l MPOGECCHOHANIBHOTO U IMYHOCTHOTO Pa3BUTHUS, 3aHUMATHCS
camoo0pa3oBaHUuEM
CaMoCTOATENBHO ONPEEIATh 33Ja4H MPOPECCUOHAIBHOTO U IMYHOCTHOTO Pa3BUTHS, 3aHUMAThCS
camMo00pa3oBaHIEM, OCO3HAHHO IUIAHUPOBATH MOBBIIICHHE KBATH(OUKALIUH.
OK 9: OpueHTHPOBATHCA B YCJIOBHAX YACTOI CMeHBI TEXHOJIOTHII B MPo¢ecCHOHAIBLHOM AesATeIbHOCTH
3HaTh:
Yposenb |  [HoBbIe TexHOIOTHH B IPO(ECCHOHAIBHOHN IESTEIBHOCTH
HoBble TeXHOIOTHH ¥ TEXHHYECKHE CPENICTBA B MPO(ecCHOHANBHON ASSTENFHOCTH
HoBble TeXHOJIOTHH U TEXHUYECKUE CPECTBA U OpraHU3aIi0 paboT B Mpo(hecCHOHATBHOM AEATENbHOCTH
Ymets:
VYposenb | [OpueHTHPOBATHCS B YCIOBUSAX YaCTOH CMEHBI TEXHOJIOTUH B TPOQECCHOHANBHON ICATEILHOCTH
OpHUEHTHPOBATHCS B YCIOBHUAX YaCTONH CMEHBI TEXHOJIOTUH U TEXHHYECKUX CPEICTB B MPO(ECCHOHATBHOM
JIeSTEeIbHOCTH
OpHEHTHPOBATHCS B YCIOBHUX YaCTONH CMEHBI TEXHOJOTHH U TEXHHYECKUX CPEICTB B MPO(eccHOHATBHOM
ACATCIBHOCTHU, MPOABJIATH HMHTCPEC K MMOBBIILICHUIO 3(1)(1)CKTI/IBHOCTI/I BBIIIOJTHECHUA HpO(l)CCCI/IOHaJ'IbeIX 3aga4.
K 1.1: DxkcniyaTHpoBaTh MOABUKHOMN COCTAB 7KeJI€3HBIX 10POT
3HaThb:
VYposens | |KoHCTpyKIMIO, IPHHIMI JEHCTBHS H TEXHUUECKHE XapaKTEPUCTUKH 000PYIOBaHHS ITOIBI)KHOTO COCTaBa.
HewucnpaBHoCTH y3710B M JieTajiel HOABHKHOTO COCTaBa
IIpaBuia TeXHMYECKOHN IKCIUTYaTallUK MTOBIKHON COCTAB KEJIE3HbIX J0POT.
Ymern:
VYpoBeHb | |BBITONHATS OCHOBHBIE BUIBI pa0OT IO IKCILTyaTallly MOABKHOTO COCTaBa; YIPABISTH CHCTEMAaMH ITOIBHKHOTO

cocTaBa B COOTBETCTBUU C YCTAHOBJICHHBIMHU TpC6OBaHI/I$IMI/I.

IIK 1.2: IIpon3BoIuTH TeXHMYECKOE 00CIY:KMBAHUE U PEMOHT IOIBH:KHOI0 COCTABA JKeJIe3HBIX /IOPOT B COOTBETCTBHU €

TpeﬁOBaHl/IflMl/I TEXHOJOTHYCCKHUX MpoLeccoB

3HaTh:
VYporenb | [KOHCTpYKIHIO, IPUHIIUIT JCHCTBUS U TEXHHYCCKHE XapaKTEPUCTUKH 000PYI0BAHHS MTOIBHKHOTO COCTaBa
HGI/ICHpaBHOCTH NOABHIKHOI'O COCTaBa, UX l'IpI/ISHaKI/I u CHOCO6LI X BBISABJICHUS
CHCcTeMy TEXHHUUECKOT0 00CITYKUBAHUS M PEMOHTA MOABHKHOTO COCTaBa, HOPMATUBHBIC JOKYMEHTHI 110
obOecrieueHnI0 0€30MaCHOCTH JABMIKEHHS MTOABHIKHOIO COCTaBa
YMmern:
VYposenb | [OnpenensaTh KOHCTPYKTUBHBIE OCOOCHHOCTH Y3JIOB U J€TaJICH IMOIBUKHOTO COCTABA,
OGHapy)KI/IBaTb HCHCHpaBHOCTI/I, OHpC}]eHHTB COOTBETCTBHUEC TCXHHUYCCKOT'O COCTOAHUA HOpMaTHBHOﬁ HOKyMCHTaL[HCﬁ
PerynupoBaTh U HCIIBITBIBATH 000PYI0BAHHE MIOBHIKHOTO COCTABA.
IIK 1.3: O0ecnieunBaTh 0€30IACHOCTD JBHKEHHU MOJIBHKHOI0 COCTaBAa
3HaTh:
VYposenb | |. HopmaTuBHBIE JOKYMEHTHI IO O0€CIIeUeHHIO 0e30I1aCHOCTH TOABHKHOTO COCTaBa

TTopsiIoK IeHCTBHS B CTAHAAPTHBIX M HECTAHIAPTHBIX CUTYAIHSIX [IPU PELIEHHH TPOPECCHOHATBHBIX 3a1a4
IopsiIOK UCHONB30BaHMS TEXHUUECKHUX CPEICTB IPH PEIICHUU NPOPECCHOHANBHBIX 3a1a4 U1 00eCIeueHH s
0€30IIaCHOCTH JIBMKEHHS




YMeTh:

Yposenb |  |OGHapyxHBaTh HEUCIPABHOCTH, PEr'YJIMPOBATh M UCHBITHIBATh 000pynoBanue I1C.
OmnpenensaTs COOTBETCTBUE TEXHUIECKOTO COCTOSIHUS 000pYI0BaHHS MOABIKHOTO COCTaBa TPEOOBAHMSIM
HOPMATUBHBIX IOKYMEHTOB, BHIIIOJIHATH OCHOBHBIE BU/IbI pa0OT 10 HKCILTyaTalluH, TEXHHYECKOMY 00CITyKHBA "HUIO U
PEMOHTY MOJBIKHOTO COCTaBa
YnpaBiaTs cucTeMaMy MOJIBUYKHOTO COCTaBa B COOTBETCTBHHU C YCTaHOBJICHHBIMU TPeOOBaHUSAMHU
IIK 2.3: KoHTpo/1MpoOBaTh M OLIEHUBATH KA4€CTBO BHINOJIHSIEMBIX padoT
3HaTh:
Yposenb |  |Opranusanuio Npou3BOACTBEHHOTO U TEXHOJIOTHYECKOTO IPOLIECCOB.
Hopmuposanue Tpyna.
Pecypchl opranuzanuu, nokasarenn ux 3pQEeKTHBHOTO UCTIOIb30BaHHUS.
YMmertn:
VYporenb 1 [TIpoBepsiTh Ka4ECTBO BBHIIOJIHAEMBIX Pa0OT.
CtaBUTH MPOU3BOJCTBEHHBIE 331241 KOJUIEKTHBY HCIIOTHUTENCH
3amuImaTs CBOM IpaBa B COOTBETCTBUH C TPYIOBBIM 3aKOHOJATEILCTBOM
IIK 3.1: OdopmasiTe TEXHHYECKYIO H TEXHOJIOTHYECKYIO TOKYMEHTAIUI0
3HaTh:
VYposenb |  |TunoBbie TEXHOIOTHYECKUE MPOLECCHl HA PEMOHT JAeTalleil U y3JI0B NOJBIKHOTO COCTaBa
TeXHUYECKYIO U TEXHOJIOTHUECKYIO JOKYMEHTAINIO, IPUMEHIEMYIO TIPH PEMOHTE, 0OCTY>)KUBAHUH U SKCILTyaTallu|
TOJIBU>KHOTO COCTABa.
IMopsinok oopMITEHHST TEXHIYECKOH M TEXHOJIOTHIECKON TOKYMEHTAIN!, IPUMEHSIeMOH TPy pEMOHTE,
00CITy’)KUBAaHUU M SKCIUTyaTalluy MOABHKHOTO COCTaBa.
Ymets:
VYposens |  |BeiOupats HEOOXOAUMYIO TEXHHIECKYIO M TEXHOJIOTHIECKYIO TOKYMEHTAIHIO.

[Tonp30BaThCs HEOOXOIUMON TEXHUYECKOH U TEXHOJIOTHYECKON JOKYMEHTALIUEH.
OGopMIIATh TEXHUYECKYIO U TEXHOJIOTHUECKYIO TOKYMEHTAIIHIO

IIK 3.2: Pa3paﬁaT]>IBaTl> TEXHOJOIHICCKHUE MPOUECCHI HA PEMOHT OTACJIbHBIX IIETaJleﬁ " y3J10B MNOABHUIKHOI'0 COCTaBa

JKeJIe3HBIX I0POT B COOTBETCTBUU ¢ HOPMATHBHOI JOKYMeHTaLHel

3HaTh:
VYposens 1 [TunoBble TeXHOIOrMYECKUE MPOLIECCHI HA PEMOHT JieTajlel U y3JI0B MOJBUKHOTO COCTaBa
TeXHUUECKYIO U TEXHOIOTHYECKYIO JOKYMEHTALUIO, IPUMEHIEMYIO IIPU PEMOHTE, 00CITY’KUBAHUM U SKCILTyaTallul
MOJBUKHOTO COCTABA.
YMmern:
Vposens | |Pa3pabaTbIBaTh KapThl 3CKH30B

PazpabaTbIBaTh MapIIPYTHBIE KapThL.
Pa3pabaTsIBaTh KOMIIIEKT




4. CONEP)KAHUE JUCHUILIAHBI , CTPYKTYPUPOBAHHOE 11O TEMAM (PA3JEJJAM) C YKASAHUEM
OTBEJEHHOI'O HA HUX KOJITMYECTBA AKAJJEMHUYECKHNX YACOB 1 BUJIOB YYEBHbBIX 3AHATHU

Sallf:”ll“ll/lﬂ HaumenoBaHnue pa3aesioB u TeM /BU/I 3aHATHS/ Celnci;lc;p / Yacos Kon:::en- Jlutepatypa | Ilpumeuanue
Paznen 1. DaexTpoHHble NPUOOPHI

11 Tema 1.1. ®usnueckue OCHOBBI 5/3 2 OK10K4 | J1.1J12.1J13.1 AKTHBHOE
MOJYIPOBOIHUKOBBIX TPUOOPOB. OK 50K 6 21 CIyIIaHue
CoOcTBeHHasl U IPUMECHAas IPOBOJUMOCTD MK 1.1 TIK
MOJIYIPOBOAHUKOB. DH3HMUECKHE OCHOBBI 12
06pa3oBaHus U CBOKCTBA p-n Mepexoa. EMKOCTb
p-n nepexona. /Jlex/

1.2 Tema 1.2. IToJrynpoBOIHUKOBBIE THOBI. 5/3 2 OK10OK3 | JI1.1JI12.1J13.1 AKTHBHOE
Koncrpyknust 1uonoB. OCHOBHBIE OK 50K 6 o1 CIyIIaHHE
XapaKTePUCTHKH U TapaMeTPhI OK7IIK 1.1
MOJYIPOBOJAHUKOBBIX J110/10B. Knaccugukanus
MOJTYTIPOBOAHUKOBBIX ANOJIOB, YCIOBHEIE
00o3HaueHus. MapkupoBka, npuMeHeHue./JIex/

1.3 JlaGopaTopHasi padora Nel 5/3 2 OK1OK?2 | J1.1J12.1J13.1 Jlexmus -
HWccnenoranue padboThl 11008, /J1ab/ OK 60K 7 21 BH3YaJIU3aIHsI

OK8OK9
MK 1.1 TIK
1.3TIK 3.1

1.4 Tema 1.3. Tupucropsbl. 5/3 2 OK 10K 6 | J1.1J12.1J13.1 AKTHUBHOE
Koncrpykuus Tupuctopos. [Ipuaninn nefictust K 1.1 IIK 21 CIyIIaHue
TUPHUCTOPOB, KIacCU(UKALUS, YCIOBHbIE 1.2TIK 2.3
o6o3Hauennss. OCHOBHBIE XapaKTEPUCTHKH H
HapaMeTpbl TUPUCTOPOB./JIex/

15 JlaGopaTopuas padora Ne2 5/3 2 OK 10K 4 | JI1.1J12.1J13.1 AKTHBHOE
HWccnenoBanue padboThl TUpUcTOpa /J1a6/ OK 60K 7 21 ClylaHue

MK 1.1

1.6 Tema 1.4. Tpanzucropsbi 5/3 2 OK1O0OK?2 | J1.1J12.1J13.1 AKTHBHOE
Bunonsipusie Tpansucropsl. [IpuHnmm neiictus, OK3 OK 5 21 CIyIIaHue
Ki1accu(UKaLus, yCIOBHbIE 0003HAUCHUSI. OK60K9
OcHoBHBIE XapaKTEPUCTUKU U TTAPAMETPhI K 1.1 IIK
TpaH3UCTOPOB. CXeMbl BKIIOUECHUS OUIONSPHBIX 3.1TIK 3.2
TPaH3UCTOPOB./JIeK/

1.7 Tema 1.4. Tpan3ucTopsl 5/3 2 OK 1 OK 6 | JI1.1J12.1J13.1 AKTHBHOE
IToneBsie Tpan3uctopsl. [IpuHiun neicTus, K 1.1 IIK 21 CIyIIaHue
KJaccuUKalys, yCIOBHbIE 0003HAYCHUSI. 1.21IK 1.3
OCHOBHBIE XapaKTEPUCTUKH U apaMeTPhI
TpaH3UCTOPOB. PexxuMsl padots! /JIex/

1.8 JlaGopaTopHasi paGoTa Ne3 5/3 2 OK 10K 6 |JI1.1J12.1J13.1 Jlexums -
HccnenoBanue paboThl GUITONISIPHBIX OK70K8 €] BU3YaJIM3alINs
TpaH3ucTopos /J1ab/ MK 1.1

1.9 JlaGopaTopuas padora Ned 5/3 2 OK 10K 4 | JI1.1J12.1J13.1 Jlexuus -
HWccnenoBanne paboTHI MOJIEBBIX TPAH3UCTOPOB OK6ITIK 1.1 €] BH3YalIHu3anus
/J1ab/ MK 1.3 TIK

2.3

1.10 Tema 1.5. UnTerpajibHble MUKPOCXeMbI 5/3 2 OK1O0K3 | JI1.1J12.1J13.1 AKTHBHOE
TTonstre 06 ameMenTax, kommnoHeHTax UMC; OK 50K 6 21 CIyIIaHue
AKTHUBHBIE U ITACCUBHBIE 3JIEMEHTHI. Y POBEHb OK7IIK 1.1
uHTerpanmu. Kinaccupukanus HHTErpanbHbIX MK 1.2 IIK
MHKDOCXEM., cucTeMa 00o3HaYeHui /JIex/ 3.11IK3.2

111 Tema 1.6. IlosrynpoBoJHHKOBBIE 5/3 2 OK1O0K?2 | JI1.1J12.1J13.1 Hrposeie
doronpudopsr oropesucropsl, POTOANOIBL, OK4 0K 6 21 METO/IbI
(horoTHpHCTOPHI, POTOTPAH3UCTOPHI, OK 8 OK9 o0y4eHus
CBETOAMO/Ibl: UX TIPUHLIUN JIEHCTBUS, YCIOBHBIE K 1.1

0003HaueHUs], IPUMEHEHHE.
HOJIYIIPOBOAHUKOBBIE Ja3€Pbl, IPHHIMIT
neiictBus, npumeHenue. ONTPOHbI, IPUHLUI
JEeHCTBUS, yCIOBHBIE 0003HAaUeHUs, 001acTh
IpUMEHEHUs. TepMUCTOPBI, IPUHLUI ACHCTBUS,
ycI0BHbIe 0003HadeHus], TpuMeHeHue/JIex/

Pa3pen 2. Dj1eKTPOHHbIE yCUIHTEIH H
reHepaTopbl




2.1 Tema 2.1. D/1eKTPOHHBIE YCHIUTEIH 5/3 OK 10K 6 | JI1.1J12.1J13.1 AXTHBHOE
Knaccuukanus ycunurenel, CTpykTypHas cxema MK 1.1 IIK €] CllylIaHHe
ycmntens. OCHOBHBIE XapaKTEPUCTHKH H 231K 3.1
HapaMeTps! ycriauTeneil. PexxuMel paGoTe
yeunurenei. /Jex/

2.2 Tema 2.1. D/1eKTPOHHBIE YCHIMTEIH 5/3 OK1OKS5 | JI1.1J12.1J13.1 AXTHBHOE
Ycunureny HanpspKeHHs. Y CUIIMTENN MOITHOCTH. OK 6 OK 9 €] CllylIaHHue
Yeunurenu Toka. J[updepeHnnanbupie YCHITUTEITH. MK 1.1 TIK
OnepanyoHHbIE YCUINTENU, UHTEIPATbHOE 12TIK 1.3
UCIIOJIHEHHE, YCIOBHOE 0003HaYeHUE, IPUMEHEHNE
/J1ex/

23 JlaGopaTopHasi paboTa Ne5S 5/3 OK1OK3 [ JI1.1J12.1J13.1 Jlexuus -
HVccnenoBanue 3IeKTPOHHBIX cXeM ycuiurenei /J1ao/ OK 4 OK 6 31 BU3YyaJIM3aIIUs

OK7IIK 1.1

2.4 Tema 2.2. DJIeKTPOHHBIE FeHEPATOPbI 5/3 OK 10K 6 | JI1.1J12.1J13.1 AXTHBHOE
Kraccuduxanus 351eKTpOHHBIX TEHEPaTOPOB. OKS8IIK 1.1 €] CllylIaHHue
Agroreneparop tuna RC. Cxema, MpUHIKIT PabOTHI. IIK 1.3 [IK
Crabunu3anys 4acToThl reHepaTopoB. KBapiieBblit 231K 3.2
TeHepaTop. DINEeKTPUIECKUE UMITYIIbCHI.

Knaccugukanus, ocHoBHbIe apameTpsbl./JIex/

2.5 Tema 2.2. DJ1eKTPOHHbIE TeHePATOPBI 5/3 OK1OK2 | J1.1J12.1J13.1 AKTUBHOE
T'enepaTop MMHEHHO-M3MEHSIOMIETOCS HATIPSDKEHUSI. OK3 0K 4 91 CITylIaHve
CuMMeTpHYHbIH MyIbTUBUOPATOpP. MynbTUBUOPATOD OK 50K 6
Ha ornepanroHHOM ycuurene. Tpurrep [lImurra OK70K38
/J1ex/ OKO9IIK 1.1

MK 2.3 IIK
31

2.6 JlaGopaTopHasi paboTa Ne6 5/3 OK1OK3 [ JI1.1J12.1J13.1 Jlexuus -

HWccnenoBanue MmynsTUBHOpaTopoB /J1a6/ OK 4 OK 6 31 BU3YyaJU3aIHs
MK 1.1
Pa3gesn 3. McTOYHHKH BTOPHYHOTO MATAHUS

3.1 Tema 3.1. HeynpasiisieMble BHINPAMUTEIU 5/3 OK1O0OK6 [ JI1.1J12.1J13.1 AKTUBHOE
Knaccudukanust Beimpsimuresneii. [Tpunimn gericTeus OKS8IIK 1.1 91 CITylIaHve
0IHO(A3HBIX BHIIPSIMUTENICH, BpEMEHHBIE
JarpaMMbl HalPsDKEHUH, OCHOBHBIE MTApaMeTpPBI.

TpexdasHble BEIIPSIMUTENH, IPUHIUI AHCTBUA,
BpEeMEHHbIC TuarpamMmbl /JIex/

3.2 JlabopaTopHas padota Ne 7 5/3 OK1O0OK3 [ JI1.1J12.1J13.1 Jlexus -
HWccnenoBanne 31eKTPOHHON CXEMBI OTHO(A3HOTO OK 4 OK 5 31 BU3YaJIU3AIHS
MOCTOBOTO HEYIPABISIEMOTO BEIIPSIMUATEIS, OK 6 OK 9
U3MepeHHe OCHOBHBIX mapamMeTpos /J1ab/ IIK 1.1 [IK

1.2TIK 2.3

33 Tema 3.2. Ynpapasiemble BbINTPIMUTEH 5/3 OK 10K 6 | JI1.1J12.1J13.1 AKTUBHOE
IIpuHuMn gelcTBYs ypaBIseMbIX BBIIPIMUTEICH. OK 8IIK 1.1 €] CITyIlIaHuE
Bpemennsie quarpammel. [Ipumenenue.

OcobeHHOCTH TPeX(Pa3HBIX YIPABIAEMbIX
BeIIpsiMHTeNed. CHcTeMa yrpaBIeHHs
BBIIpsIMUTEISIM /JIex/

34 JlaGopaTopHas pabota Ne 8 5/3 OK10K4 | JI1.1J12.1J13.1 Jlexrus -
HccnenoBanue 21eKTPOHHON CXEMBbI OK6ITIK 1.1 €] BU3Yyalu3alus
OJTHOTIONTYIIEPHOTHOTO YIPABIISIEMOTO BBIIPSIMUTEIIS,

U3MEpPEHHEe OCHOBHBIX mapameTpos /J1ab/

3.5 Tema 3.3. CriaaxkuBawimue GuIbTPbI 5/3 OK 1O0K?2 | JI1.1J12.1J13.1 AKTUBHOE
Hasnauenue u knaccupuxanus GuiIbTpoB. OK3 0K 6 €] cllylIaHue
CriaxxuBaromue QuiIbTpbl C TACCUBHBIMU OK 8 0OK9
3JIEMEHTaMH: EMKOCTHbBIE, UHAYKTHBHbIE. [IpuHInn NK 1.1 [IK
neiicteus. KoadduimeHt crimakupanusi. 1.2
OnHO3BEHHBIE U MHOTO3BEHHbIE (QUIBTPHI. AKTHBHBIE
¢bunbTpel/JIex/

3.6 JlaGopaTopHas pabota Ne 9 5/3 OK10K4 | JI1.1J12.1J13.1 Jlexus -
HccnenoBanne CBONCTB CrIaKHUBAOLIMX (PHIBTPOB. OK6IIK 1.1 21 BU3yaTH3aIHs
/J1a6/ MK 2.3 TIK

3.1




3.7 Tema 3.4. CTadnIu3aTOPbl HANPSIZKEHUS U TOKA 5/3 2 OK 10K 3 | JI1.1J12.1J13.1 AXTHBHOE
Knaccupukanus crabunuzaTopos, IpUMEHEHHE. OK40OK5 €] CllylIaHHe
[MpuHimn paboThl MapaMeTPUUECKOT0 CTa0UIM3aTopa OK 6 OK 8
HanpsbkeHus. [IpuHnun paboTsl KOMIEHCALIMOHHOTO K 1.1 IIK
crabunu3aTopa HanpsbkeHus. KoMeHcamoHHbIi 1.2
crabunuzatop Toka/Jlex/

3.8 JlaGopaTopnas padora Ne 10 5/3 2 OK 1 OK 6 | JI1.1J12.1J13.1 Jlexus -
HccnenoBanue napaMeTpUuECKOro CTaOHIM3aTopa OKO9IIK 1.1 ) BH3yaJTH3aIHs
HanpsbxkeHus /J1a6/ IK 1.2 TIK

3.1
Pa3nen 4. Jloruyeckue ycTpoiicTBa

41 Tema 4.1. Jlornyeckue 3jieMeHThI HUPPOBOIi 5/3 2 OK1OK2 | JI1.1J12.1J13.1 Jlexuus -
TeXHUKH OK 40K 6 € BH3yaTH3aIHs
Jlornueckue snementsl Y, UJIW, HE. YcnoBHbie K 1.1
0003HaueHMs, TAOIMIBI HCTUHHOCTH. Jlornueckue
snementsl UJIN-HE, U-HE. YcnoBHEIC 0003HAYCHUS,

Tabmuupl ncruaHocTH. DniemeHt 21-HE B
UHTETPalbHOM UCIIOJHEHUH, IPUHIUN paboTsl/JIex/

4.2 JlaGopaTopnas padora Nell 5/3 2 OK1OK3 | JII.1J12.1J13.1 AXTHBHOE
HccnenoBanne IOrM4ecKUX MHTETPAIIbHBIX CXEM OK4OK 6 €)! CllylIaHue
/J1ab/ OK 8TIK 1.1

IIK 2.3 TIK
3.1

4.3 Tema 4.2. KomOnHanuoHHble nudpoBbie 5/3 2 OK1O0OK2 | JI.1J12.1J13.1 AXTHBHOE
ycTpoiicTBa OK30K4 €] ClIylIaHue
KombunanuonHssie udpoBbie ycTpoiicTsa: OK 50K 6
mudparop, emuppaTop, MyJIbTUILIEKCOD, OK9IIK 1.1
JIEMYTBTUILIEKCOP, IOTyCYyMMAaTop, CyMMaTOp. K 1.2
YcnoBHble 0003HaYEHUS, HA3HAUEHUE BBIBOJIOB,
npumenenue/JIex/

4.4 Tema 4.3. IlocJienoBaTeIbHOCTHBIE HU(POBHIE 5/3 2 OK1O0OK®6 [ JI1.1J12.1J13.1 Jlexuus -
ycTpoiicTBa OK8IIK 1.1 € BU3YaIU3aIHs
TTocnenoBarensHOCTHBIE HU(PPOBBIE YCTPOHCTBA: K 3.1
TPHUITEp, CUETUHK, PETHCTP. Y CJIOBHBIE 0003HAYCHHS,

Ha3HaueHME BBIBOJIOB, IpUMEHeHHe. RS-Tpurrep,
JK-tpurrep, D-tpurrep, T-Tpurrep; npuHIHAIT
paboThl, TabnuIBl HICTUHHOCTH/JIeK/

Pa3nea 5. MukponponeccopHbie CHCTEMBI

51 Tema 5.1. IlonynpoBoaHNKOBasl NAMATH 5/3 2 OK1OK3 | JII.1J12.1J13.1 AXTHBHOE
Hasnauenue u kinaccupuKanus 3aOMHHAIOIIX OK4OK 6 €] cllylIaHue
ycrpoiictB. CTaTndeckne, ITMHAMUYIECKHE, IIK 1.1 [IK
MEPENPOrpaMMHUPYEMBIE 3aIIOMUHAIOILNE 1.2TIK 2.3
ycrpoiictea. @manr-naMsaTe. O0acTh MPUMEHEHHUS

Iex

5.2 Tema 5.2. Anajoro-nudpoBsie u 5/3 2 OK 1 OK S5 | JI1.1J12.1J13.1 AKTHBHOE
nM¢poaHaIOroBbie yCTpoiicTBa OK 6 OK 8 31 ClIylIaHue
Iudporast 00pabOTKa IJTEKTPHUUECKHX CUTHAIIOB: OKO9IIK 1.1
JUCKpeTH3alys, KBaHToBaHue. [IpuHImn paboTsl
aHaIoro-1M(ppoBOro MpeodpazoBaTels, IpHMEHEHUE.

ITpuHuun padoTs! UGPo-aHATIOTOBOTO
npeoOpa3oBarelsi, npuMeHenue./Jlex/

53 Tema 5.3. Mukponpoueccopbl 5/3 2 OK 1 OK 3 | JI1.1J12.1J13.1 Jlexuus -
CrpyKTypa npoueccopa, Ha3Ha4eHHE CTPYKTYPHBIX OK 40K 6 € BHU3yaTu3aLus
6mokoB. Apxutekrypa npoueccopoB. CISC-, RISC-, OK9IIK 1.1
VLIW-nponeccopsl. MUKpOTIpO1I€CCOpSI, MK 1.2 [IK
Pa3sHOBUAHOCTH, MpuMeHeHue. Luppossie 3.1
CHTHAJIbHBIE POLIECCOPHI, TPUMEHEHHE.

MHUKPOKOHTPOJIIEPHI, CHCTEMBI Ha KpUCTaJe,
npumeHenue /JIex/

6.1 Pabora ¢ orcraronumu cryaenramu /Konc/ 5/3 2 JI1.1J12.1J13.1

6.2 Pa6ora ¢ orcraroumu cryaeHramu /Konc/ 5/3 2 JI1.1J12.1J13.1

6.3 Pabora ¢ orcraroumu cryaenramu /Konc/ 5/3 2 JI1.1J12.1J13.1

6.4 Pabora ¢ orcraroummu cryaenramu /Kome/ 5/3 2 JI1.1J12.1J13.1




5. OIEHOYHBIE MATEPHUAJIBI JIUISI IPOBEJEHUS ITIPOMEXKYTOYHOM ATTECTALIAA

Pa3memennbl B NPUJI0KCHUH

6. YHAEBHO-METOJNYECKOE H THOOPMAIIMOHHOE OBECIHEYEHUE JUCHUIIITNHBI

6.1. PexoMennyemas 1urepatypa

6.1.1. IlepeyeHb OCHOBHOIi JINTEPATYPbI, HEOOXOAUMOI /151 OCBOEHHUSI TUCHMILIMHBI

ABTODBI, COCTaBUTEIHN 3arnaBue H3parenbcTBO, IO

J1.1 I'ykoBa H.C. ONeKTPOTEXHUKA U 3IEKTPOHUKA: y4el. mocodue Mocksa: ®I'BY JI1O "YMII no
00pa30BaHMIO HA XK.]I.
TpaHcnopre", 2018,

6.1.2. IlepeyeHb 10NOTHUTE/ILHOIl JIMTEPATYPbl, HEOOXOAMMOIi 111 OCBOCHUS AU CIHMILIMHBI

ABTOpI)I, COCTaBUTCIIN 3armaBue I/I3Z[aTeJ'H)CTBO, rong

JI2.1 Munenuna C.A. DJeKTpOTEeXHHKA, IIEKTPOHUKA M cCXeMoTexHuKa: yueOHuk |Mocksa: FOpaiir, 2019,
u npaktukym s CI1O

6.1.3. TlepeyeHb y4eGHO-METOANIECKOT0 00ecTIedeH s IJIsi CAMOCTOSITeJIbHOI padoThl o6yuaroumxcs no aucuummne (MK,

M
ABTOpBI, COCTaBUTEIH 3arnaBue W3natenscTBo, rox
JI3.1 Munennna C.A., DJIeKTPOTEXHHKA, IICKTPOHUKA M CXeMOTeXHHKa: yueOHuk |Mocksa: FOpaiit, 2020,
Mpunenun H.K. u npaktukym aist CITO
6.2. ITepeuennb pecypcoB HHGOPMAHOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH "HTepHeT", HEOOXOAMMBIX /IJIsl 0CBOEHHUS
AUCHMIITHHBI
31 |3ﬂeKTp0HHaﬂ 6ubneorexa YMII KT htt://lumczdt.ru/books/

6.3. [lepeyennb nHGOPMANMMOHHBIX TEXHOJIOTHIl, HCIIOIb3yEMBIX IPH O0CYIIECTBIEHAH 00Pa30BaTEILHOTO NMpoIecca mo
AUCHUIUIAHE , BKJIIOYAsi epeYeHb MPOrpaMMHOT0 obecriedeHusI 1 NHPOPMANMOHHBIX CIPABOYHBIX CHCTEM (NPH
HEOOX0IUMOCTH)

6.3.1 Ilepeyenb MporpaMMHOro obecrev4eHust

Office Pro Plus 2007 - TTakeT oducHBIX mporpamm, jui.45525415

Visio Pro 2007 - BexTopHsblii rpadyecKiii peaakTop, peAakTop AUarpaMm U OJIoK-cxeM, IHi.45525415

Windows XP - Onepannonsas cucrema, iui. 46107380

WInRAR - Apxusarop, mui.LO9-2108, 6/c

Awnrusupyc Kaspersky Endpoint Security mist 6u3neca — Paciuupenssiii Russian Edition - ArTuBupycHast 3amunra, KOHTpakT
469 IBI'YIIC

Microsoft Windows XP SP3

Free Conference Call (cBoGonHast umeH3ust)

Zoom (cBOOOIHAS JTUIICH3M )

6.3.2 Tlepevens HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM

7. ONUCAHUE MATEPHAJIbHO-TEXHUYECKOM BA3bI, HEOBXOJAUMOM JIJI OCYIECTBJEHUS
OBPA30OBATEJIBHOI'O ITPOLECCA IO JUCIIUIIJINHE

Aynuropus Haznauenune OcHarueHue
(ITprumMKT) Y4eOHas aymuTopus I MPOBEACHUS [IporpamMmmHOe obecrieueHue:
Aynuropust Ne 604. 11abopaTopHBIX M IpakTHuecKux 3ausaTuii, [ Microsoft Windows XP (Ceexenust 06 Open License 44290841)
JlaGoparopust IPYIIOBBIX U WHIMBUITYaTbHBIX Microsoft Office Professional Plus 2007 (Csenenust 06 Open License
JJIEKTPOHUKH U KOHCYJIbTAIMH, TEKYLIEr0 KOHTPOJISI U 66234276);
MHKPOIIPOIIECCOPHOH  |POMEKYTOUHO# aTTeCTAINH, a TAKKe Kaspersky Endpoint Security 8 (Ne nuuensun 1356-160615-113525-730-
TEXHHKH. JUISL CAMOCTOSITENILHOM PabOThI 94); Foxit Reader
JlaGopatopust mpubopoB Jocka ayquropHas;
U YCTPOWCTB xommbrotep Intel(R) Celeron(R) CPU 2.53GHz (2527
aBTOMATHKH. MTI'u)/1GB/80GB/DVD-RW/Monutop Acer V173;

JIOCKa ayIUTOpHAs;
MaKeT pa3BETBICHHON PEIbCOBOM LEMH;

cTen/ibl nHpopManuoHHble: «TexHrnka 6e30MacHOCTIY;

TUTAKATHI 110 TUCHUILTNHE «DIEKTPOHUKA U MUKPOIPOIECCOPHAst
TEXHUKAY,

creny «Turbl kabenei»,

nabopaTopHsle cTeH bl «[IpoanmexTpoHnKay;

CTeJIax ¢ MpuOopaMu U yCTPOHCTBAMU aBTOMATHKH.




8. METOAUYECKHUE YKA3AHUWA 1JIA OBYYAIOIIIUXCSA 11O OCBOEHUIO JUCHUTIINHBI

IIpoBeneHre y4yeOHOTO Mpoliecca MOXKET ObITh OpraHu3oBaHO ¢ ucmoib3oBanueM JDIIOC yHuBepcuTeTa U B HU(POBON cpene
(Tpymnmbsl B COIMANBHBIX CETAX, JJNEKTPOHHAS IOYTA, BHACOCBA3b W Apyrue Imnardopmel). YueOHbIE 3aHATHSA C NPUMEHEHHEM
JICTaHIIMOHHBIX 00pa3oBarenbHbIX TexHOoorui (JIOT) NpoXoAsT B COOTBETCTBUH C YTBEPKIAEHHBIM PACIIHCAHUCM.

Texymmidi KOHTPOJIb U MPOMEXKYTOUHAS aTTecTanus odyuaromuxcs npooaurcs ¢ npumenenreM JOT. [Ipuctynas Kk H3y4eHUIO
JICIUIUTAHBI, CTYICHTY HEOOXOIUMO O3HAKOMHTBCS C TEMaTHYSCKUM IUIAHOM 3aHSATHH, CIHCKOM PEKOMEHJOBAaHHOW Yy4eOHOM
nuteparypsl. CiieayeT ysCHUTD IOCIIEe0BATEIbHOCTE BBITOJHEHHS M CPOKH CIauH J1a00paTOpHBIX padoT.

Ha 3aHATHAX HEOOXOJMMO KPATKO, CXeMAaTHYHO, TIOCIIEI0BATENbHO GUKCHPOBATH HA3HAUYCHHE, KOHCTPYKIIMS U MPUHITUIT ISHCTBHS
MOJTYTIPOBOAHUKOBBIX 3JEKTPOHHBIX MPUOOPOB, MX B3aMMOJCHCTBHE B JJIEKTPHIECKON cXeme. BBIBOIBI, (HOPMYIHPOBKH, BBIIEIATH
KJIFOYEBbIC CIIOBA, TePMUHBL. OOO3HAYUTH BOIPOCHI, TSPMHHBI, MaTEpUal, KOTOPBIA BBI3BIBAIOT TPYAHOCTH, IOMETUTH M MOMBITATHCS
HaliTH OTBET B pEKOMEHAyeMoW imreparype. Eciam camocTosTeNnsHO He yaaeTcss pa3o0paTbCs B MaTepHane, HEoOXOAUMO
c(hOpMyIHPOBATH BOMPOC U 33]aTh MPEMOAaBATENI0 Ha KOHCYJIBTAIMH, HA MPAKTHYECKOM 3aHSTHH.

IIpu moaroToBke K JIaOOPAaTOpPHBIM paboTaM HEOOXOJMMO H3YyYHTh PEKOMEHIOBAHHYKO Y4eOHYyIO iurtepatypy. I[IpopaboraTh
KOHCIICKT JICKIIMH M COOTBETCTBYIOILIHE Pa3/ieibl PEKOMEHIOBAHHOW JIUTEPATYpPhl, HEOOXOAUMO 3aKPEIHUTh TEOPETHICSCKHE 3HAHUS C
[IPUMEHEHNEM MaKeTOB, HaTypaIbHBIX 00pa3IoB NeHCTBYIOMINX CTeHI0B. [Ipn MoAroTOBKE K 9K3aMeHy HEOOXOIUMO OPHEHTUPOBATHCS
HA KOHCTICKTBI JICKIIUH, PEKOMEHIYEMYIO JIUTEPATypPy, 00yYaroIie IPOrpaMmBbl.

VYpoBeHb U IITyOWHA YCBOCHUSI MOJYJIS 3aBUCST OT aKTHBHON M CHCTEMAaTHYECKOH paboThl Ha 3aHITHSIX, H3yYCHHS PEKOMEHIOBAHHOM
JIUTEPATYPBHI M BBITIOJIHEHHS JTA00PaTOPHBIX PaboOT.
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dopmupyemsbie kommerennuu: OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK 08, OK 09, IIK 1.1, IIK 1.2,
MK 1.3, 1K 2.3, TIK 3.1, T[IK 3.2

1. OnucaHue noka3areJieil, KpUTepHeB M IKAJ OLICHUBAHHUS KOMIIeTeHIHIA.

1.1.ITokxa3aTenu U KpUTEPUU OLIEHUBAHUS KOMIETEHIIUN

OOBEKT OICHKI YpoBHH cHOpMUPOBAHHOCTH Kpurepwnii oneHuBaHHAA
KOMIETEHIMH pe3ynbTaToB 00y4eHUsI
OOyuaromuiics Huskuil ypoBeHb YpoBeHb pe3yNbTaToB 00y4eHHS
IToporoBsiif ypoBeHb HE HHXE [TOPOTOBOT0
IToBblIIEHHBIN YPOBEHb

1.2. IlIkamnbl OlCHUBAHUS KOMITCTCHIUH MPH CAa4e SK3aMeHa (KBaTU(PHUKAIIMOHHOTO YK3aMEHA)

JIOCTUTHYTBIN YPOBEHD XapakTepucTHKa YPOBHS COPMUPOBAHHOCTH [Ikana oreHUBaHUs
pe3ynbTata 00ydeHus KOMITETEHITUI 9K3aMeHa
OOyuaronmiics:

-00HapYXWJI IPOOEITBI B 3HAHUAX OCHOBHOTO
y4eOHO-TIPOrPaMMHOT0 MaTepHaa;
i = v’

Huzknit JIOITY CTHJI IPHHIMIHAIBHbIE OIIHMOKH B BBITIOTHEHUH 3aJaHUH
. HeynosneTBopurensHO

YPOBEHBb NPEeyCMOTPEHHBIX IIPOrPAMMON;

-HE MOXKET IIPOJOJDKUTE 00yYeHHE MU MIPUCTYIHTH K
npohecCHOHABHON IeATENEHOCTH 110 OKOHYaHUH TPOrpaMMBbl 0e3
JOIIOJTHUTCIIbHBIX 3aHATHH 11O COOTBCTCTByIOHIeﬁ JUCHUIIIINHEC.

OOyuaronuics:

-00HapyKHJI 3HaHHE OCHOBHOTO y4eOHO-IIPOrPaMMHOTO
Marepuaia B 00béMe, He0OXO0IMMOM IS NajibHelel yuaeOHoi u
npeCcTosIeH TpodeccnoHaIbHOM NesTebHOCTH;
-CIIPaBJISICTCS C BHIMOJHEHHEM 3aJlaHu i, TIPETyCMOTPEHHBIX

IToporosslit MIPOrpaMMON;
. . . N Y 10BNIETBOPHUTEIBLHO
YPOBEHBb -3HAKOM C OCHOBHOI1 JINTEpaTypoii, peKOMEHIOBaHHOH paboyeit
NpOrpaMMOil AUCIUILINHEL
-JIOIYCTHJI HETOYHOCTH B OTBETE Ha BOIPOCHI U MPYU BHIIIOTHEHUH
3aJaHMil 0 y4eOHO-IPOrpaMMHOMY MaTepuaiy, Ho obnasaer
HEO0O0XOIMMbIMHU 3HAHUSIMU VIS UX YCTPAHEHHS 110
PYKOBOJICTBOM IPENOIaBaTesl.

OOyuaronuics:

- 0OHAPYXKUIT MTOJTHOE 3HAHUE YICOHO-IPOTPAMMHOTO MaTepHaa;
-YCIEILIHO BBINIOJIHUWII 3a/1aHUs], IPElyCMOTPEHHbBIE TPOTPaMMOi;
-YCBOMJI OCHOBHYIO JIUTEPATYPY, PEKOMEHIOBAHHYIO paboUeii
TToBBIIIEHHBIH MpOorpaMMoi JUCIUIUINHBL Xopomo

YpOBEHb -II0Ka3aJl CHCTEMAaTUYECKUI XapaKTep 3HaHUK
y4eOHO-TIPOrpPaMMHOTO MaTepHaa;
-CII0COOCH K CaMOCTOSTEIILHOMY ITOTIOTHEHUIO 3HAHUH 110 Y4eOHO-
MIPOTPaMMHOMY MaTepUaTy 1 OOHOBICHHIO B XOJI¢ HaJbHEHIICH
y4e0HOi1 paboTHl M TPOeCcCHOHANEHON AATEIEHOCTH

Bricoknii OOyuaronmiics: OTIn4YHO
YPOBEHb -00HapyXHJI BCECTOPOHHHE, CUCTEMAaTHYECKHE U TITyOOKHe
3HaHUS y4eOHO-TIPOrpaMMHOI0 MaTepHaa;

-ymeeT cBOOOTHO BBITIONHSATH 3aJaHUA, TIPETYCMOTPEHHBIE
IIPOrpaMMON;

-03HAKOMMJICS C TOIIOJIHUTEIbHOU JIUTEpaTypoOi;
-YCBOWJI B3aMMOCBSI3b OCHOBHBIX IMOHITHH TUCIUIIIINH U X
3Ha4YeHHE /IS MPHOOpEeTeHns mpodeccum;
-TIPOSIBHJI TBOPUECKHE CIIOCOOHOCTH B MOHUMAHUH y4eOHO-
IPOrpaMMHOr0 MaTepuaa.




OmnucaHue 1IKan OLICHHUBAaHUA

1.3. KomnereHmu 00y4aromerocs OICHUBAIOTCS CIICIYIONIIM 00pa3oM:

[Tnanupyemsrit ConeprkaHue IIKaIbl OLCHUBAHUS
YpPOBEHb JIOCTUTHYTOT'O YPOBHS Pe3yJIbTaTa 00y4eHUs
pe3ynbTaToB HeynosneTrBopurensHo | Y 10BIeTBOPUTENBEHO Xoporio OTnnyHO
OCBOCHHMS He 3aureno 3auTeHo 3auTeHo 3auTeHo
Hecnoco6nocth OOyyaromuiicst OOyyaromuiics OOyyaromuiics
o0yuaromierocs crocobeH JIEMOHCTPHUPYET JIEMOHCTPHPYET
CaMOCTOSTEIBLHO CaMOCTOSTENILHO CIOCOOHOCTB K CIIOCOOHOCTB K
MIPOJIEMOHCTPUPOBATh | IPOJIEMOHCTPUPOBATH CaMOCTOSATEILHOMY CaMOCTOSTEILHOMY
HaJIM4ue 3HAaHUM NpU | HAJIM4Yue 3HaHUM [Ipu MIPUMEHEHUIO NIPUMEHEHMIO 3HAHUH B
pelIeHnH 3aJaHui, peLIeHUH 3aJaHul, 3HAHUH [IpU BEIOOpE crtocoba pernreHus
3Hath KOTOpBIE OBLIN KOTOpBIC OBLTH pELICHUH 3a1aHNH, HEM3BECTHBIX W
MPE/ICTABIICHBI TIPEACTABIICHBI AHAJIOTUYHBIX TEM, HECTaHIApTHBIX 33aJaHuil 1
IIPEroiaBaTeIeM BMECTE C|  NpenoaBaTereM KOTOPBIE TIPEACTABIISIT IIPU KOHCYJIbTATUBHOM
oOpazom BMecCTE ¢ MPeTnoiaBaTens, MOJIEPKKE B YaCTH
UX peleHus. 00pasiom ux U TIPH €T0 MEXKANUCIMIUIMHAPHBIX
peuieHus. KOHCYJIbTaTHBHOU CBSI3EH.
MOJJIEPIKKE B YACTH
COBPEMEHHBIX POOIIEM.
OTtcyTcTBHE Y OOyuaronmiics OOyuaronmiics OO0yuaronmiics
o0yyatorerocs JEMOHCTPHUPYET MPOJIEMOHCTPUPYET JEMOHCTPHPYET
CaMOCTOSITENIFHOCTH B | CAMOCTOSITETILHOCTD B CaMOCTOATENIFHOE CaMOCTOSTENIbHOE
NIPUMEHEHUH YMEHMU 110 | IPUMEHEHUU YMEHUN | [IPUMEHEHUE YMEHUH IIPUMEHEHUE YMEHUH
UCIIONIb30BAaHMIO METOJIOB | pemIeHus yaeOHBIX peLIeHUs 3aJaHui, peIIeHNS] HEM3BECTHBIX TN
VMeTs OCBOCHUS yueOHOI 3aJaHUH B TIOTHOM AQHAJIOTUYHBIX TEM, HEeCTaHIapTHBIX 3a/:[aHHu1“4 "
JVCIUTITHHBL. COOTBETCTBHH C KOTOpBIE TIPEICTABIISIT IIPU KOHCYJIbTATUBHOM
o0pasiom, MpernoiaBaTens, MOJJIEPIKKE TPETIOaBaTes
JAHHBIM 1 TIPH €TO B 4acTH
MPeroiaBaTeNIeM. KOHCYJIbTaTHBHON MEKANCIMIUTMTHAPHBIX
HNOAJEPKKE B YACTH CBSA3CH.
COBPEMEHHBIX POOIIEM.
Hecnoco6HocTth OOyyaromuiicst OOyyaromuiicst OOyyaromuiics
CaMOCTOSATENIEHO JEMOHCTPHUPYET JIEMOHCTPUPYET JEMOHCTPHPYET
MPOSIBUTH HABBIK PELICHUsI | CAMOCTOSATENILHOCTD B CaMOCTOSTENIFHOE CaMOCTOSATEIIBHOE
IMOCTaBJICHHOM 3aJa4u 1o | IPpUMEHCHU N HaBbIKa MMPUMEHCHUEC HaBbIKa MMPUMEHCHUEC HAaBbIKa
CTaHIapTHOMY 00pa3iry 10 3aJIaHUsIM, peleHus 3a1aHui, pELIEHUsT HEU3BECTHBIX WX
Brazers TIOBTOPHO. pelIeHne KOTOPBIX AQHAJIOTUYHBIX TEM, HeCcTaHJapTHBIX 33aJaHuil 1

OBUIO ITIOKA3aHO
npernoaaBaTeiemM

KOTOPBIC IIPEACTABIIAI
npenoaaBaTeiib,
" IIpA €ro
KOHCYJ'IBTaTHBHOfI
MNOAACPIKKE B HACTU

COBPEMEHHBIX POOJIEM.

P KOHCYITBTATHBHOM
MOIICPIKKE TPENOJaBaTeNs
B YacTH
MEKTUCTITUTHHAPHBIX
cBs3eH

2.IlepevyeHb NPUMEPHBIX BONPOCOB K IK3aMeHY
(OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK 08, OK 09, TIK 1.1, ITK 1.2, TIK 1.3, TTIK 2.3, 1K 3.1, IIK 3.2)

Ne | Bompoc DopmHpyeMBble KOMIETEHITHH

1 Ou3ruecKue OCHOBBI 00pa30BaHMs U CBOKWCTBA P-n Iepexojia OK 01; OK 02; TIK 1.1; TIK 1.2;
MK 1.3

2 Ou3HUecKHe OCHOBBI OIYIIPOBOTHIKOBEIX IPHOOPOB OK 01; OK 02; OK 04; TIK 1.1;
NK 1.2; TIK 1.3; TIK 2.3

3 CobcTBeHHAS ¥ MPHIMECHAs TPOBOANMOCTE TTOTYTIPOBOTHUKOB OK 01; OK 02; [IK 1.1; TIK 1.2;
K 1.3

4 TuMnsl 371€KTPONPOBOJHOCTH KOHTAKTUPYIOLIUX MaTEpUAIOB OK 01; OK 03; TIK 1.1; I1K 1.2;
MK 1.3; 11K 2.3

5 CaolicTBa p-n nepexona OK 01; OK 09; TIK 1.1; TIK 1.2;
K 1.3

6 IIpo6oii p-n nepexofa, €ro BUIbI OK 09; ITIK 1.1; ITIK 1.2; ITIK 1.3;

K 2.3




7 OCHOBHBIE XapaKTEPUCTHKH U MapaMeTPhl TUOOB OK 01; OK 09; TIK 1.1; TIK 1.2;
K 1.3

8 Knaccudukanus nomynpoBoJHUKOBbIX 110a0B. [Ipumenenne OK09;IIK 1.1; IIK 1.2; TIK 1.3;
TIK 2.3

9 Konctpykuus auonos OK 01; OK 04; OK 09; IIK 1.1;
TIK 1.2; TIK 1.3

10 TexXHOMOrusl U3rOTOBJICHUS AUOJ0B, BEIBOJBI AUOAA — AHOM M KaTO/T OK02; TIK 1.1; TIK 1.2 TIK 1.3

11 Cuctema 0003HAYCHHH TOTYIPOBOIHUKOBBIX TUOJIOB OK 01; OK 03; TIK 1.1; TIK 1.2;
TIK 1.3; 11K 2.3

12 | bunonspHsle TpaH3UCTOPHI, HA3HAYCHUE U IPHHIIMIT ICHCTBUS OK 09;IIK 1.1; IIK 1.2; TIK 1.3;
11K 2.3)

13 | Knaccudukanms OMNONSIpHBIX TPaH3UCTOPOB OK 09;IIK 1.1; I1IK 1.2; TIK 1.3;
I1K 2.3)

14 Cucrema 0003HaYeHHH OUTIOSAPHBIX U TIOJIEBHIX TPAH3UCTOPOB OK09;IIK 1.1; I[IK 1.2; I[IK 1.3;
I1K 2.3)

15 [Tonessie Tpan3ucTopsl. HazHaueHwe, MPUHIATT TEHCTBHS OK09;IIK 1.1; I[IK 1.2; [IK 1.3;
I1K 2.3)

16 | Kiaccudukanus mojaeBbIX TPaH3UCTOPOB OK 01; OK 09; TIK 1.1; T1K 1.2;
K 1.3

17 | IlpuHIMI AeHCTBYS, YCIOBHBIE 0003HAYCHUS TPAH3UCTOPOB OK 01; OK 03; TIK 1.1; TIK 1.2;
T1K 1.3; [IK 2.3

18 | Kiaccuduxanus THPUCTOPOB OK 01; OK 02; T1IK 1.3

19 Cucrtema 0003HaYCHUN THPHCTOPOB OKO01; OKO03;IIK 1.1; 1K 1.2;
IIK 1.3; [IK 2.3

20 TupucTopbl, HA3HAYEHUE U MIPUHLIMIT JEHCTBUS OK09;IIK 1.1; IIK 1.2; IIK 1.3;
TIK 2.3

21 ®otopesuctopsl. HazHauenue, npuHIUNI 1€UCTBUS OK09;IIK 1.1; 11K 1.2; 1K 1.3;
TIK 2.3

22 | YcnoBHble 0003Ha4YeHMsI, 00JacTh MPUMEHEHHS (POTOPE3UCTOPOB OK 09; 1K 1.1; TIK 1.2; [TIK 1.3;
TIK 2.3

23 ®dototupuctopsl. HazHaueHue, mpuUHINI JSHCTBHS OK09;IIK 1.1; 11K 1.2; I[IK 1.3;
TIK 2.3

24 | YcnoBHble 0003Ha4YeHUsI, 00JaCTh MPUMEHEHHS (POTOTHPHUCTOPOB OK 09; 1K 1.1; TIK 1.2; [IK 1.3;
TIK 2.3

25 ®otonuoasl. HazHaueHue, npuHIMN TEUCTBUS OK09; 1K 1.1; 11K 1.2; [IK 1.3;
K 2.3

26 ®dortoauoar!l. Y CIIOBHBIE 0003HAYCHUS, 00JIaCTh MPUMEHEHHS (DOTOINOIOB OKO09;IIK 1.1; [IK 1.2; [IK 1.3;
K 2.3

27 Ceeroaunoasl. Haznauenue, npuHUUI A€HCTBUSA OK09;IIK 1.1; I[IK 1.2; I[IK 1.3;
K 2.3

28 VYcnoBHBIE 0003HAYEHUS, 001aCTh IPUMEHEHUS CBETOTHOOB OK 01; OK 03; TIK 1.1; TTIK 1.2;
IIK 1.3; [IK 2.3

29 | OnrtpoHsl. HazHaueHue, IpUHINT NESHCTBHS, 00JIaCTh IPUMEHECHHUS OK09; TIK 1.1; T1K 1.2; T1IK 1.3;
K 2.3

30 Cucrema 0003HaYCHHH ONITPOHOB OKO09;IIK 1.1; [IK 1.2; [IK 1.3;
K 2.3

31 CBeToauo b, MPUHIUT IeHCTBHSA, 00JI1aCTh IPUMEHEHHUS OK09;IIK 1.1; I[IK 1.2; I[IK 1.3;
TIK 2.3

32 Cucrema 0603Hauennii CBETO 10108 OKO09;IIK 1.1; TIK 1.2; TIK 1.3;
TIK 2.3

33 | Ioustue 00 snemenTax, Kommonentax UMC OK 05; OK 09 TIK 1.1; TIK 1.2;
TIK 1.3; 11K 2.3

34 AKTHUBHBIE U TTACCUBHBIE DJIEMEHTH HHTETPATLHBIX CXeM OK09;TIK 1.1; TIK 1.2 TIK 1.3

35 | Heympasisembie BeinmpsMuteny. HazHaueHue, IPUHLKI ACHCTBUS OK 09;IIK 1.1; ITIK 1.2; TIK 1.3;
TIK 2.3

36 Yupasnsemsie BoilipsiMutenu. HasHauenue, npuHIuN 1edcTBUS OK09;IIK 1.1; [IK 1.2; T[TIK 1.3;
TIK 2.3

37 CucteMa ynpaBJeHHsI BHITTPSIMUTEISIMA OK 01; OK 09; TIK 1.1; TIK 1.2;
K 1.3

38 | OcHoBHbIE NapaMeTpsl U TPEOOBAHMS K CIIIAXKUBAIOIINM (HIBTPaM OK 01; OK 02; OK 09; I[IK 1.1;
TIK 1.2; TIK 1.3; TIK 2.3

39 HasnaueHue n KiaccupUKaIys CriakKuBaIOMUX QHIBTPOB OKO01;0K09;IIK1.1;IIK 1.2




MK 1.3 TIK 23

40 CrinaxuBaomuye QUIBTPHI € MACCHBHBIMH  dJeMeHTaMu:  eMkocTHble, | OK 01; OK 02; OK 09; TIK 1.1;
uHAyKkTHBHbIE. [IpuHIMn gedcTBus NK1.2; TIK 1.3; TIK 2.3
41 Tpurrep HImutra OK 01; OK 03; TIK 1.1; TIK 1.2;
MK 1.3; 11K 2.3
42 | Kiaccugukanus v IpuHIUI paboThl CTAOMIN3aTOPOB HANPSDKEHUST  TOKA OK 01; OK 09; IIK 1.1; T[IK 1.2
MK 131K 2.3
43 | Bunsl 1 OCHOBHBIE ITapaMeTPhl CTA0MIN3aTOPOB HANPSKEHUS M TOKA OK01; OK 09; IIK 1.1; T[IK 1.2
MK 1.31IK 2.3
44 | KiroueBoii pexxuM paboTHI TpaH3UCTOpa OK 01; OK 02; OK 03; IIK 1.1;
MNK1.2; 11K 1.3; 11K 2.3
45 CXeMBbl BKIIFOUCHHST OMITOJIIPHBIX TPAH3HCTOPOB OK 09; ITIK 1.1; ITIK 1.2; IIK 1.3;
K 2.3
46 Knaccudukarms nHTETpaTbHBIX MUKPOCXEM, CHCTEMa 0003HAYCHUH OKO01; OK09;IIK 1.1; TIK 1.2;
K 1.3
47 3aKOoHBI ¥ IIPaBHJIA JIOTHYECKUX TTEPEMEHHBIX OK 01; OK 03; OK 09; IIK 1.1
MKI1.1; TITIK 1.2; [TIK 1.3; IIK 2.3
48 Krnaccudukanus, HazHaYeHHE 1 0COOEHHOCTH JTIOTHICCKHX 3JICMEHTOB OKO01; OK09;IIK 1.1; TIK 1.2;
K 1.3
49 | KomOunupoBanHeie mw(ppoBeIe ycTpoiicTBa: mmdparopsr, nemmdpparopsr u | OK09; IIK 1.1; [TIK 1.2; TIK 1.3;
npeoOpa3oBaTeNd KOJOB 1K 2.3
50 | KomOuHHpOBaHHBIE IU(pPOBEIC YCTpOICTBa: MYJIBTUILIIEKCOPBI u | OK09;IIK 1.1; [IK 1.2; [IK 1.3;
JIEMYJIBbTUILIEKCOPBI K 2.3
51 | KomOuHHpOBaHHBIE IU(PPOBEIE YCTPOHCTBA: CYMMAaTOPHI, KOMITAPaTOPHI OK09; TIK 1.1; I1K 1.2; I1IK 1.3;
1K 2.3
52 | TlocnenoBarenbHOCTHBIE IM(PPOBBIE YCTPOWCTBA: TPUITEPHI OK 09; IIK 1.1; I1IK 1.2; TIK 1.3;
1K 2.3
53 | IlocnenoBarensHOCTHBIE IM(BPOBBIE YCTPOWCTBA: CYSTYUKU OK 09; IIK 1.1; IIK 1.2; TIK 1.3;
1K 2.3
54 | TlocnenoBarenbHOCTHBIC IM(PPOBBIE YCTPOUCTBA: PETUCTPHI OK 09; IIK 1.1; ITIK 1.2; TIK 1.3;
1K 2.3
55 | IocnenoBarensHOCTHBIE MG POBBIE YCTPOWCTBA: 3aIIOMHUHAIOLIHE YCTPOHCTBA OK 09;IIK 1.1; I1IK 1.2; TIK 1.3;
1K 2.3
56 | Amanoro-iudpoBbie yCTPOHCTBA OK 01; OK 05; OK 09; TIK 1.1;
MNK1.2;TIK 1.3; 11K 2.3
57 | Ludpo-aHamoroseie ycTporcTBa OK 01; OK 03; OK 09; TIK 1.1
MKI1.1; 1IK 1.2; IK 1.3; TIK 2.3
58 HazHauenue n K1accupUKaIys MOTYITPOBOTHIKOBOM MAMSITH OK 01; OK 02; OK 09; IIK 1.1;
MK 1.2;TIK 1.3; 11K 2.3
59 | Hudporas 00paboTKa IMEKTPHICCKIX CHTHAJIOB: JUCKPETH3AIINS, KBAHTOBAHHE OK 01; OK 03; OK 09; TIK 1.1
MKI1.1; T1TIK 1.2; [IK 1.3; TIK 2.3
60 VYcnoBHble 0003HAYCHHS, HA3HAUYEHUE BBIBOJIOB, MpUMEHEHHEe moimycymmaropa, | OK01; ITK 1.1; [IK 1.2; TIK 1.3;
cymMmaropa K 2.3
61 | OcobenHOCTH Tpex(a3HBIX YIPABISIEMbIX BBITPIMUTENCH OK 01; OK 03; TIK 1.1; I1K 1.2;
MK 1.3; 1K 2.3
62 | Mukpompoieccopsl, pa3sHOBUIHOCTH, IPIMECHEHHUE OK 01; OK 02; OK 09; TIK 1.3
63 KomneHcaoHHbI#H cTabUIH3aTop TOKa OK 01; OK 09; IIK 1.1; TTIK 1.2;
K 1.3
64 | MUKPOKOHTPOJUICPHI, CHCTEMbI Ha KPHCTAJLIC, IPUMCHEHUE OK 01; OK 02; OK 09; TIK 1.3
65 | Cxema BKIIOYEHHUS TPAH3UCTOPA C OOIIMM KOJUIEKTOPOM OK 03; TIK 1.1; TIK 1.2; TIK 2.3
66 | HasnaueHue U BHIBI MYJIbTHBHOPATOPOB OK 01; OK 09; TIK 1.1; TIK 1.2

MK 1.3TIK 2.3




HpI/IMep 9K3aMCHAIIUOHHOI'O oumera

JABTYIIC
[TpumI KT
«Paccm HO TIPEAMETHO-IIUKIIOBOM «YTBEpAkKAAIO»
ACCMOTPCHO Mpea eu O-TIHKIOBO DK3aMeHaluMOHHBIN OmieT Ne 1 « » 20 1.
KOMUCCHEI» -
« N 20 Ha DK3aMEH MO0 JUCIHUILINHE DIeKTPOHUKA
— 1 MUKPOIIPOLIECCOPHAs TEXHUKA 3aMecTHTeNb JUPEKTOpa Mo yIeOHOH
IIpencenarens
/ / 20 -20  yur. pabote / /
I'pymma JJOI131B, JOII33B
(nommuce, ©.1.0) (moxmuce, ®.1.0.)

dmsnyecKkie 0OCHOBBI 00pa3oBaHuA U cBoiicTBa p-n mepexona (OK 01; OK 02; TIK 1.1; I1K 1.2; TTIK 1.3)
Cucrema o6o3nauenuii ontponos (OK 09; TIK 1.1; I1K 1.2; I1K 1.3; TIK 2.3)

3. OmpenenuTh mapaMeTphl MPOCTEUIIEro GMILTpa (EMKOCTh KOHICHCATOPA, MHAYKTUBHOCTD Jpoccens GUiIbTpa,
k03 unment crinaxusanus uibtpa). Mexomnsie qannsie: Ug= 20 B, f, = 50 'y, H = 200, Ky 3x=0,006,
KIL.BbIX=0,67,r = 30 Om, RH =430 Om, cxema BBIIPSIMUTENS — MOCTOBAsI

IpenoxaBaresb / /
(moamucs, ®.1.0.)

N

3. TecroBble 3axanns. OueHka Mo pe3yJabTaTaM TeCTUPOBAHUS.

3.1. TIpumepusie 3apanus tecta (OK1, OK2, OK3, OK4, OK5, OK6, OK7, OK8, OK9, ITK1.1, [TK1.2, TIK1.3, [TK2.3, TIK3.1,
T1K3.2)
TECTOBBIE 3AJJAHUS

Ne | Bompoc dopmupyembie
KOMIICTCHIIUN

1 O0nacTh MOJTYNPOBOAHUKA, PACTIOI0KEHHAS BOJIM3H METaTypruueckoi rpanunbl Mexxay pun | OK 01; OK 02; ITK
CIIOSIMH, Ha3bIBAETCS: 1.1; [IK 1.2; TIK 1.3
[7 BanenTHEIHA c10i
[730Ha KOHTaKTa

L7 dpazoBslit mepexon
Mp-n nepexon
[73anmuparommuii cioit

2 Juddy3noHHEI TOK Yepe3 P-N mepexox 00yCIOBICH: OK 01; OK 02; OK
[T iprt0’KeHHBIM BHENTHUAM 3JIEKTPHUYECKUM TIOJIEM 04;TIK 1.1; TIK 1.2;
[T BnusHreM TeMIIepaTyphl K 1.3; IK 2.3

[J ctpemiieHreM 3JI€KTPOHOB 3aHSTh SHEPTETHICCKH YCTOWINBOE MOJOKCHUE
/7 pasHOCTBIO KOHIIEHTPAIMI OCHOBHBIX HOCUTENEH 3apsiia B P U N 001acTIX
[7 oTCcyTCTBHEM BHEITHETO JICKTPUUECKOTO TIOJISI

3 30Ha BOJNIM3M TpaHMIEI P U N 001acTe#, 00eIHEHHAS TOBM)KHBIMH OCHOBHBIMU HOCHTEIISIMH OK 01; OK 02; TIK
3apsija Ha3bIBAETCS: 1.1; [IK 1.2; TIK 1.3
[ BaneHTHBI CII0M

LT >MuTTEpHBII TIEpEX0
I 3anmparoiuii cnoi
[730Ha IpOBOANMOCTH
L7 dpazoBelit mepexo

4 IIpu noaxarOUeHNH K NOJYIMPOBOJHUKY MPSIMOro HampsKEHUs 30Ha P- N nepexona OK 01; OK 03; IIK
[Jpacumpsiercs; 1.1; TIK 1.2; TIK

M cyxaercs; 1.3;TIK 2.3

[T ue u3mensercs;

[J pacumpsiercsi CO CTOPOHBI P-CIIOST;
[J cyxaetcsi CO CTOPOHBI N-CJIOSE;

5 ITpu moAKIIFOYEHNH K MTOJIYIPOBOJIHUKY OOPATHOTO HAMPSDKEHUS 30HAP-N mepexoaa OK 01; OK 09; TIK
[J cyxaercs; 1.1; TIK 1.2; TIK 1.3
[Tue nzmensiercs;,

M pacumpsiercs;

L7 p-n nepexo/1 UMEET MOCTOSHHYIO IIUPUHY;




[T pacummpsiercst Co CTOPOHBI N-CJI0S;

BumnonspHbIe TPaH3UCTOPHI HMEIOT
OrtBer: 2, 1Ba

p-n mepexoxaa

OK 09; IIK 1.1; TIK
1.2; 11K 1.3; TIK 2.3

DNEKTPONPOBOIHOCTH B MOJTYIPOBOJHAKOBOM 3JIEMEHTE O0YCIIOBJICHA HATHYHUEM
HOCHUTENCH 3apsia.
Otgert: cBoOoHBIX, CBOBO/IHBIX, CBOOOHEIX

OK 01; OK 09; IIK
1.1; IIK 1.2; TIK 1.3

6. Yka3zaHHbIE 2JIEMEHTHI HMEIOT CJICAYIOINEC Ha3BaHUS:

a) MOJICBOM TPaH3UCTOp P-THIIA
1.
0) nuon
2.
SN B) OUMONAPHEIN TpaH3UCTOp P-N-P
L)
3.
T) CTaOMIINTPOH
4.
( % 1) GUIIOAPHBINA TpaH3UCTOP N-P-N

Ortser:1-6; 2-1; 3-B; 4-1; 5-a

OK 09; IIK 1.1; IIK
1.2;TIK 1.3; TIK 2.3

[TpuBenena cxema BKIIFOUEHHs N-P-N TpaH3ucTOpa ¢ o01iei 06a3oii. [IpaBuibHOE HanpaBieHne
TOKOB YKa3aHO Ha PUCYHKE:

|
b
|
]
1T
R

OK 01; OK 04; OK
09; TIK 1.1; TTK 1.2;
IK 1.3




Ortser: 1

10 | Hus oGecrieueHus paboThl P-N-P TPAH3UCTOPA, ITOJKIIOYEHHOTO 10 CXeMe C 00IINM OK 02; TIK 1.1; TIK
SMHTTEPOM, B HOPMAJIBHOM aKTHBHOM PEXHMe, KOJUIEKTOPHBIN 1 0a30BbIi niepexoast gosokusl | 1.2 TIK 1.3
OBITH CMEILICHBI B CJICYIOLINX HAPaBICHUSX:

[7Ug, B mpsmom; U,, B ipsiMom

[T Ug, B obpatHom; U,, B ipsiMmom
[7Ug, B obpatrom; U,, B 0O6paTtHOM
&7 Ug, B ipsimom; U,, B 0OpaTHOM

11 | VerpoiicTBo, B KOTOPOM MaJOMOITHEIN BXOJHOH CHTHAJ YIpaBIIET mepenadeii Oomnee OK 01; OK 03; TIK
MOILIHOTO CUTHaJIa B HArpy3KYy, Ha3bIBAETCS 1.1; IIK 1.2; TIK
OtBert: ycwurens, Ycuiurens, Y CUJIUTEJIb 1.3; 11K 2.3

12 — MpoCTeHIIee yCTPOUCTBO, O3BOJISIONIee ocymecTBUTh yeminenne. | OK 09; ITK 1.1; IIK
OTBeT: yCHINTENBEHBIA KaCKa, KacKaJ yCUICHUS 1.2; TIK 1.3; TIK

2.3)

13 | B ycunurensx NOCTOSIHHOTO TOKa HEJIb3s CBA3BIBATh NCTOYHHK U IPUEMHUK CHI'HaNa yepes OK 09; IIK 1.1; TIK
TpaHc(hOPMATOPhI U KOHJCHCATOPHI, [IOTOMY UTO: 1.2; TIK 1.3; TIK
/7 onu He TIPOIYCKAIOT HOCTOSHHYIO COCTABISIOILYIO TOKA; 2.3)

[73T0 3KOHOMHYECKH HE OTPAaBAaHHO;
[J ouu SABASAIOTCS TMHCHHBIMU 3JIEMEHTaMHU;
[Jtaxoe noakiIroueHre OYACT CO3AaBaTh CIUIIKOM OOIBIIOE HANPSDKCHHE Ha HATPY3KE;

14 | IlepenaTo4HOll XapaKTepUCTUKON YCHIUTEIHHOIO Kacka/ia Ha3bIBaIOT 3aBUCHMOCTE! OK 09; IIK 1.1; TIK
U, =1(l5) 1.2; 11K 1.3; TIK
JE, =1(E,,) 2.3)

Dlé = f(lk)
Muswx = f(Uex)
Dlé = f(st)

15 BAX Tpan3ucTopa, moAKIIOYSHHOTO MO cXeMe ¢ o0rieit 6a30ii, onmucrBacTCs OK 09; IIK 1.1; ITIK
¢bynkuueii 1, = f(Ug,)opu yenosuwu, uto: 1.2; TIK 1.3; TIK
MU,, = const; 2.3)

[JU,;>0;
[JU,;<0;
[JU, ;= const;
[JU,,=0.

16 PexumM paboThl yCHUIIUTEIS IPY BKIFOUCHHBIX UCTOYHUKAX uTanus,U,, =0 Ha3bIBatOT: OK 01; OK 09; TIK
[T pexxuMoM OTceukn 1.1; TIK 1.2; TIK 1.3
[T wuaceienus
M noxost
[T x51109eBBIM PEXHUMOM
[JycunurensHbIM

17 | Jns ycunuteapHOTO Kackana ¢ OO XapaKTepHBI CIEeIyIOIINe 3aKOHOMEPHOCTH: OK 01; OK 03; TIK
175145 Ud 1.1; TIK 1.2; TIK
O 1L ¥ U ¥ 1.3; TIK 2.3
;751 T U é
) Py R V)

I PV RV V)

18 | Ilpu yBenmueHNH TeMIIEpaTyphl B YCHIMTEILHOM KacKa/e: OK 01; OK 02; IIK
[Jvcye3atoT uryMbl YCHIMBAEMOr'0 CUTHAIIA 1.3
[Jnanaer tok I,

[Jtouka mOKOsI CMELIAETCsl BHU3 110 JINHUU HATPY3KH
M pacrer Tok |,
[J muHust HATPY3KH U3MEHSIET CBOM HAKIIOH

19 — mepeaaya HHQOPMAIIH WK SHEPTUN CUCTEMBI C BBIXOJIa YCTPOHCTBA Ha OK 01; OK 03; TIK
BXOI. 1.1; TIK 1.2; TIK
OtBet: Ob6patHas cBs3p; OC 1.3; TIK 2.3

20 | Ucnons3oBanue OC yMeHbIIIaeT BBIXOIHOW CUTHAJI, YBEIINIHUBAs €T0 OK 09; TIK 1.1; TIK




CTaOMIIBHOCTD.
OtBet: oTpuLATENbHON, OmpuyamenvHot

1.2;TIK 1.3; TIK 2.3

21 OC yBenuuUMBACT BBIXOJHOW CUTHAN, CHIDKas CTa0miIbHOCTH BhIXxoanoro | OK 09; 1K 1.1; IIK
napaMmerpa. 1.2; 11K 1.3; IIK 2.3
OTBeT: NOJIOXKUTENbHAS

22 OC npumeHseTcs B FeHepaTopax HalpsHKEHUsL. OK 09; IIK 1.1; TIK
OTBET: MOJIOKUTEIIbHAS; 1.2;1IK 1.3; T1IK 2.3

23 | Ha pucynke OMTIOISIPHOTO TpaH3UCTOPa BBIBOJ 0a3bl 0003HAUEH HOMEPOM: OK 09; IIK 1.1; TIK

1.2;1IK 1.3; TIK 2.3
OrtseT: 3
24 OK 09; IIK 1.1; IIK
Ha pucynke OMTIOISIPHOTO TpaH3UCTOPa BBIBOJ IMHTTEpA 1.2;TIK 1.3; 11K 2.3
0003HaueH HOMEPOM:
Ortger: 2
4

25 | [omympoBOMHUKOBEIN MPHOOP C ABYMS IEPEXOJaMH U TpeMsl U O0Jiee BEIBOIAMH OK 09; IIK 1.1; IIK
Ha3bIBACTCA. .. 1.2;1IK 1.3;I1IK 2.3
[J von
I Tpuon
/7 BUNONAPHBIN TPAH3UCTOP

26 | BBeaeHwue B MOJIYPOBOJAHUK aTOMOB COOTBETCTBYIOIICH MTPUMECH CIIOCOOCTBYET OK 09; IIK 1.1; TIK
A TIOBBIIEHUIO YIEKTPOIPOBOAHOCTH 1.2; TIK 1.3; TIK 2.3
LTTIOHIKEHHIO 3IEKTPOIIPOBOIHOCTH
L7 DnexTponpoBOIHOCTE HE H3MEHSETCS

27 | B pesynbraTe mepeMenieHus AIeKTPOHOB MTPOBOIUMOCTH 00pa3yeTcs OK 09; IIK 1.1; [IK
[J Teipounast IpoBOIAMOCTD 1.2; 11K 1.3; 11K 2.3
[JTlepemeHHast MPOBOAUMOCTH
M DnexTpoHHAS POBOUMOCTh

28 | bnokuHT-TeHEpaTop — 3TO YCTPOUCTBO s POPMUPOBAHHS: OK 01; OK 03; TIK
LT TOCTOSIHHOTO HaNpsKEHUST 1.1; IIK 1.2; TIK
[J cunycouansHOro HANPSHKEHHS 1.3; TIK 2.3
L7 muHEeHO-N3MEHSIFOIIIETOCS HATTPSKECHUS
/7 KOPOTKHX UMITYJIbCOB.

29 TBepmoe Teno NPUHSITO CYUTAThH TIOTYTIPOBOTHUKOM, €CITH PA3HOCTh dHepruil Mexxky HikauM | OK 09; TIK 1.1; TTK
YPOBHEM 30HBI IIPOBOAMMOCTH U BEPXHEM YPOBHEM BaJICHTHOM 30HBI: 1.2;TIK 1.3; TIK 2.3
[JPapHa 3
T Menbiue 3
[JBonpue 3

30 | IIpu kaKkux ycIOBUSX YCHIIMTEIb IPEBPALIAETCS B aBTOI€HEPaTop: OK 09; IIK 1.1; TIK

[JTlpu mo0KuTeNbHON 00PaTHOM CBSI3U
M TIpu oTpunaTenbHO 00paTHO#M CBA3M
[JTlpu obpatHoii cBsi3u paBHOIA 1

1.2;TIK 1.3; TIK 2.3




31 | B pesysbprarte nmepeMerieHus 3JeKTPOHOB MPOBOIUMOCTH 00pa3yeTcst OK 09; IIK 1.1; TIK
[J TeipovHast IpOBOANMOCTD 1.2; 11K 1.3; TIK 2.3
[JTlepemeHHasi MPOBOAUMOCTD
M IneKTpOHHAs TPOBOIUMOCTD

32 HesansToe 31eKTpOHOM PHEPTeTHUECKOE COCTOSIHUE B BaJICHTHOMW 30HE, 00J1a1atoniee OK 09; IIK 1.1; TIK
MIOJIOKUTEIBHBIM 3apSA0M, HaA3bIBAETCS: 1.2;1IK 1.3;1IK 2.3
[JTlonem
7 Npipkoit
[TVonom

33 | B pesynbraTe nepeMemieHus JHPOK MPOBOIUMOCTH 00pa3yeTcs: OK 05; OK 09 IIK
A7 [TpipoYHas IpoOBOAUMOCTh 1.1, TIK 1.2; TIK
[TTlepemenHast IPOBOANMOCTb. 1.3;TIK 2.3
[7DnekTpoHHas MPOBOIUMOCTh

34 | BBeaeHwue B MOYIPOBOJIHUK ATOMOB COOTBETCTBYIOIICH MPUMECH CITOCOOCTBYET: OK 09; IIK 1.1; IIK
AT TIOBBIIICHHUIO IEKTPOIPOBOAHOCTH 1.2TIK 1.3
LTTIOHMKEHHIO 3NEKTPOIIPOBOAHOCTH
[7DneKkTponpoBOIHOCTh HE H3MEHSACTCS

35 Juon, npeaHa3sHavueHHbIH sl mpeoOpa3oBaHusl IEPEMEHHOTO TOKA B IIOCTOSIHHBIH, OK 09; IIK 1.1; TIK
Ha3bIBACTCH. .. 1.2;1IK 1.3;TIK 2.3
LTTInocKOCTHOM qHO/.

/7 BeIIPSMUTENBHBIA IO,
L[] TyHHENBHBIH THOI.

36 | [TomympoBOMHUKOBEIEC IHOABI, pabOTaIOIIHE B PEXKUME IEKTPUICCKOTO MPOoOos: OK 09; IIK 1.1; IIK
LT VIMITy TbCHBIH THOJT 1.2; 11K 1.3; 11K 2.3
7 Crabunutpon
[ Toueunslii tuoxn

37 | Kak 3aBHCHUT TOK TepMODJICKTPOHHOM AYMHICCUU OT TeMIepaTyphbl HarpeBa Katoaa 1 paboThl OK 01; OK 09; TIK
BBIXOJA. .. 1.1; 11K 1.2; 11K 1.3
MY BenuunBaetcs
[TYwmenbmraercsi.

[THe n3mensietcs.
38 | Ha pucyHke OUIOSSIPHOTO TPAH3UCTOPA BBIBO KOJUICKTOPA 0003HAYCH HOMEPOM: OK 01; OK 02; OK
Otset: 1 | 09;TIK 1.1; TIK 1.2;
MK 1.3; [IK 2.3
4

39 [TorynpoBOoAHKUKOBEII PUOOP C ABYMSI IEPEXOTAAMH U TPeMsI U O0JIee BHIBOAAMHU OK 01; OK 09; TIK
Ha3bIBACTCH. .. 1.I; IIK1.2TIK 1.3
[ Tuon [IK 23
LI Tpuon
/7 BUnosIpHbIN TPAH3UCTOP

40 | HeszaHsToe >JeKTPOHOM SHEPIreTHYECKOE COCTOSIHUE B BaJICHTHOH 30He, 00Jaiaroniee OK 01; OK 02; OK
[IOJIOYKUTEIIBbHBIM 3apsA0M, Ha3bIBAETCS: 09;TIK 1.1; IIK 1.2;
[JTlonem K 1.3; [IK 2.3
M Npipkoit
[JWVonom

41 | YcTpoiicTBO, MpeIHa3HAuYEHHOE JJIs1 OTKPBITHS MITH 3aKPBITHS KaHama, nepeaatomiero sHepruto, | OK 01; OK 03; TTK

HAa3bIBAETCS. ..
LTKommyTatop

LT KnroueBoii aieMeHT
M Nemmdparop

1.1; TIK 1.2; TIK
1.3; TIK 2.3




42

Kakyto cTpyKTypy HMeeT TpaH3UCTOP. ..

OK 01; OK 09; TIK

Mn-p-n; I.LI; TIK1.2TIK 1.3
LIn-p-n-p; K 2.3
In-p;
LTp-n-p-n

43 | DIEKTPOHHO-IBIPOYHBINA MEPEXOJT ITO: OK 01; OK 09; TIK
[7n-n — mepexon 1.I; [IK1.2TIK 1.3
LT p-p — nepexon MK 2.3
Mp-n — nepexon

44 | AMIUIATYOHO-YaCTOTHOHM XapaKTEPUCTHKON YCHUIINTENS Ha3bIBAIOT 3aBUCUMOCTb. .. OK 01; OK 02; OK
[7 BBIXOHOM MOIIHOCTH OT YaCTOTBI BXOJHOTO CHTHAJIA 03;TIK 1.1; TIK 1.2;
L[7BXOMHOTO COTIPOTUBIICHHUS OT YaCTOTHI BXOJAHOTO CHTHANA IIK 1.3; 11K 2.3
[7BBIXOHOTO COMPOTUBIICHHUS OT YACTOTHI BXOJJHOTO CUTHAJa
ko3¢ puienTa ycHiteHHs OT 94acTOTHI BXOJHOTO CHTHAJIA

45 | BbIX0Jbl TPUITEpA UMEIOT Ha3BaHUE: OK 09; IIK 1.1; TIK
L7 T07105KUTENILHBIN U OTPHULIATETbHBIN 1.2;1IK 1.3;1IK 2.3
M upsiMOl 1 UHBEPCHBII
[Tnpsmoit u o6paTHbIi
[J yuBepTupyronuii ¥ He HHBEPTUPYIOIIMH

46 | B kakux eqUHHIAX U3MEPSIOTCS OCHOBHBIC TAPAMETPhI YCUIIUTEICH. . . OK 01; OK 09; TIK
[J7 B BompTax 1.1; TIK 1.2; TIK 1.3
[7B ammepax
M B nenmbenax

47 | DIeKTpOHHOE YCTPOHCTBO, C TOMOIIBIO0 KOTOPOTO OCyIIecTBIsieTcs mpeodpazoBanue sHeprun | OK 01; OK 03; OK
MIOCTOSTHHOTO TOKa B SHEPTHUIO IIEPEMEHHOT0 TOKa Pa3INIHON (POPMBI Ha3BIBACTCS: 09; IIK 1.1 IIK1.1;
[7Ycunurenem MOCTOSHHOTO TOKA IIK 1.2; TIK 1.3;
L7 BrinpsmuTeseM MepeMeHHOTo TOKa K23
M T enepaTopoM dIEKTPUUECKUX KOJIeOaHUH

48 | Harte ompenenenue, Tpurrep .... OK 01; OK 09; IIK
AT AMIyIbCHOE YCTPOMCTBO, UMEIOIIIEE J[BA CTOMKUX COCTOSHUSI, B KOTOPBIX OH MOYKET 1.1; IIK 1.2; TIK 1.3
npeObIBaTh KaK YrOAHO J0JITO
[7YcrpoiicTBO, UMEIOIIEE 1B CTOMKUX COCTOSIHUSI, B KOTOPBIX OH MOKET IPeObIBaTh KaK
YTOJHO JIOJTO
[JVIMnynbcHOE YCTPOMCTBO, UMEIOIIEE [[Ba CTOMKUX COCTOSHUS

49 Nwmeet onuH HHGOPMAIIMOHHBIN BXO], OIMH BXOJl CHHXPOHU3AIIMH U JBa BEIXO/A: MIPSIMOH H OK 09; IIK 1.1; IIK
WHBEPCHBIH, TAK)KE HA3bIBAETCS TPUITED C 3aJAEPIKKOH. 1.2;TIK 1.3; T1IK 2.3
7 D-tpurrep
LTRS-tpurrep
L[JT — tpurrep.

50 [udposble ycTpolcTBa, MOCTPOSHHBIE HA OCHOBE TPUTTEPOB U MpEAHA3HAUYCHHBIE TSI OK 09; IIK 1.1; TIK
YMEHBILIECHUS YaCTOThI UMITYJIbCOB B 1I€JI0€ KOJIUYECTBO Pa3, Ha3bIBAIOTCS: 1.2;TIK 1.3; 11K 2.3
M lenureny 4acTOTEI
L7 Cymmaropsr
[T Perucrtpsi

51 Hatb onpenenenue Peructp — OK 09; IIK 1.1; IIK
[JYucno uink cCHMBOJI, YY4aCTBYIOIIHE B MAIIMHHOM OIlepaluy 1.2; 1IK 1.3; TIK 2.3
M InekTpoHHAsE cCXeMa ISl BpeMEHHOTO XPaHeHuUsI ABOMYHON HHPOpMAaIHK (MAIIHHHOTO
CJI0Ba)
[7YcTpoiicTBO BBITIOIHSIOIIEE 10 KOMaHIaM HECKOJIbKO MPOCTEHIINX OTieparuii

52 Yucno 22 B IBOUYHON CUCTEME CUUCIICHUS OK 09; IIK 1.1; TIK
[710010 1.2;TIK 1.3; TIK 2.3
[710101
£+710110

53 | Tpurrep umeer BBIXOJIOB: OK 09; TIK 1.1; TIK
Ortser: 2, 1Ba 1.2;TIK 1.3; TIK 2.3

54 | DrexTpoap! NOJYIPOBOJHIUKOBOTO TPAH3UCTOPA NMEIOT Ha3BaHUE: OK 09; TIK 1.1; TTK




[Txomnnekrop, 6aza, SMUTTEP 1.2;TIK 1.3; 11K 2.3
[Janon, KaToj, ynpaBIIsOMIUI JIEKTPO/]

I ¢cTOK, UCTOK, 3aTBOP

[Janon, ceTka, Karo]

55 | [TomympoOBOMHHUKOBEIN JHOM UMEET CTPYKTYPY ... OK 09; IIK 1.1; IIK
LIp-n-p 1.2;TIK 1.3; TIK 2.3
LIn-p-n
Mp-n
[7p-n-p-n

56 YcTpoiicTBO, IpeAHa3HAYCHHOE IS CJIOKCHHUS TBOMYHBIX YUCEII, HA3bIBACTCH. .. OK 01; OK 05; OK
LI MynsTHmuekcop 09;IIK 1.1; TIK 1.2;
LTKommyTatop MK 1.3; TIK 2.3
] Cymmarop

57 | PeammzyeT TOTHYECKYIO OMEPAIHIO YMHOKEHHUS. .. OK 01; OK 03; OK
[ JTornueckwuii snement UJIN 09; IIK 1.1 IIK1.1;
M Jlornueckuii snement U1 IIK 1.2; 11K 1.3;

[J Jlornueckuii snement HE 11K 2.3

58 | AKTUBHBIMH 3JIEMEHTAMHU HA3BIBAIOTCS. . . OK 01; OK 02; OK
7' 3neMeHTSI, CoflepKaline BHYTPEHHUE UCTOYHUKH SHEPTHU 09; MK 1.1; TIK 1.2;
[7DneMeHTbl, B KOTOPBIX BHYTPEHHHE HCTOYHUKH SHEPTHU OTCYTCTBYIOT K 1.3; [IK 2.3
[ 3neMenThI, BEIPaGaTHIBAIOIIME DIEKTPHIECKYIO DHEPTUIO

59 | Ycrpo#cTBO, MpeaHa3HaYCHHOE /I OTKPBITHS WX 3aKPBITHA KaHana, nepearomniero sHepruto, | OK 01; OK 03; OK
Ha3bIBacTCH. .. 09; IIK 1.1 IIK1.1;
LTKommyTatop MK 1.2; TIK 1.3;
LT KroueBoii smeMeHT MK 2.3
M Nemmdparop

3.2. CootBercTBHE MEXIy OalIbHOW W PEHTHHTOBOH CHCTEMaMH OIICHWBAHUS 3HAHWN, YMEHHH, HAaBBIKOB W (WIJIH) ONBITA
JeATeIbHOCTH, YyCTaHABINBACTCA IOCPEACTBOM CIEAYIOMIEH TaOIuIIbL:

YpoBeHb
OO0BEKT IToxa3aTenu oLeHUBaHUS
OreHka pe3yJIbTaToB
OILIEHKH pe3ynbTaToB 00ydIeHUs
00yueHus
51 6aymtoB U MeHee «HeyznoBneTBopUTENHEHOY Hwuskwuii ypoBeHb
. 52 — 74 6aoB «Y IOBJIETBOPUTEIHHOY [ToporoBerit ypoBeHB
OOyuaronmiics =
75 — 84 6amioB «Xopomuio» [oBbIIEHHBIIT yPOBEHD
85 — 100 6annoB «OTINYHOY Bericokuii ypoBeHb




4.0ueHka oTBeTa 00y4Yal0lIero Ha BONMPOCHI IK3aMeHa (KBAJIM(PHUKALMOHHOT0 IK3aMeHa)

COﬂCp)KaHI/Ie HIKaJIbl OUCHUBaAHUA

DJIeMEHTbI OLCHUBAHHS HeynosnerBoputenbHo | Y IOBIETBOPUTEIBHO Xopouio OTim4HO
He 3aureno 3agTeHo 3auTeHo 3agTeHo
CooTBeTCTBUE OTBETOB
[onHoe HEcoOTBETCTBUE 3HaunTEIbHBIC HesnauurensHble
(hopMyIHPOBKaM BOIIPOCOB [ToxHOE cooTBETCTBHE
. 10 BCEM BOIpOCaM MIOTPEITHOCTH MIOTPEITHOCTH
(3amanwmii)
Crpykrypa,
MIOCJIEI0BATENILHOCTD U
3HauuTEIbHOE HesnaunrenbHoe CootBeTcTBUE
noruka orBera. YMenue | IlonHoe HecooTBeTCTBHE
HECOOTBETCTBHE HECOOTBETCTBHE | KPUTEPHIO NIPU OTBETE
YETKO, TIOHSATHO, TPAMOTHO KPHUTEPHIO.
KPHUTEPHIO KPHUTEPHIO Ha BCE BOIIPOCHI.

u CBO6OI[HO usjaratb CBOu
MBICJIN

3HaHUE HOPMATHUBHBIX,
MPaBOBBIX JOKYMEHTOB U
CHELUAIBHON JINTEPATYPBL

[lonHoe He3HaHUE
HOPMAaTUBHOU U
MpaBoBOM 6a3bl U
CIELUAILHOI
JUTEpaTypsl

Hmerot mecTo
CYIIIeCTBEHHEIC
YIyIIeHUs (He3HAHUE
OOJIbIIEH YaCTH U3
JIOKYMCHTOB U
crneuuaabHON
JIUTEPATyPHI MO
Ha3BaHUIO,
COJICPXKAHUIO U T.1.).

Hmerot MmecTo
HECYIIeCTBCHHEIC
VIYIICHUS H
HE3HaHue
OTHENBHBIX
(enuMHUYHBIX) paboT
U3 Ypcia
00s13aTenLHOMI
JUTEPATYPHIL.

IToHOE COOTBETCTBUE
JTaHHOMY KPUTEPHIO
OTBETOB Ha BCE
BOMPOCHI.

VYMeHue YBA3BIBATH TCOPUIO
C MPaKTUKOM,
B TOM YHCJIe B 00JacTH
poheCCHOHATBHOM
paboThI

YMeHue cBsA3aTh TEOPUIO
C MPaKTUKOH paboThI HE
MPOSIBIISIETCSL.

YMmenue cBI3aTh
BOIPOCHI TEOPUU U
MIPaKTUKHU TPOSIBIISETCS
peaxo

YMmenue cBI3aTh
BOMPOCHI TEOPUU U
MIPaKTUKHU B
OCHOBHOM
TIPOSIBIISIETCSI.

ITonHOE COOTBETCTBHE
JAHHOMY KPHUTEPHIO.
CnocoOGHOCTE
HHTETrPUPOBATH
3HAHUA U HpI/IBHeKaTI)
CBEJICHUS U3
paSHI/I‘IHLIX Hay‘IHI)IX

coep

KauectBO 0TBETOB Ha
JIOTIOTHUTEIHHBIE BOMPOCHI

Ha Bce mononHuTenbHBIE
BOMPOCHI MPEToaaBaTes
JaHbI HEBepHLIe OTBCTHI.

OTBeThI Ha OOJIBIITYIO
YacTh JOMOJHUTEIbHBIX
BOIPOCOB
NPETNoAaBaTes JaHbl
HEBEPHO.

1. JlaHbBI HEMOJIHBIE
OTBETHI Ha
JIOTIOJTHUTEIbHbIE
BOTIPOCHI
npernoaBaTes.
2. Jlan oquH
HEBEPHBII OTBET Ha
JIOTIOJTHUTEIIbHBIE
BOIPOCHI
npenojaBaTeis.

JlaHbl BEpHBIE OTBETHI
Ha BCe
JIOTIOJIHUTEIIbHBIE
BOIIPOCHI
IpernojaBaTens.




