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JIMCT JOITOJIHEHUI Y USMEHEHUM (AKTY AJIU3ALVN)

B pabouyto nporpammy OI1.04 DnekTpoHHKa U MUKPOMPOLIECCOPHAs TEXHUKA

OIIOII

23.02.06 TexHuueckas 3KCIUTyaTalus MOJABM)KHOTO COCTAaBa JKEJIE3HBIX JOPOT
(31eKTPOMOABUKHOM COCTaB)
Ha ocnosanuu
pewenus 3acedanus kageopul (T1LK)
TexHuyeckas SKCIUTyaTaIus MoJBUKHOTO COCTaBa KEJIE3HBIX JOPOT (TEIJIOBO3bI U

JAU3CIb-I10€3 14, BJIGKTpOHOIIBI/I)I(HOﬁ COCTaB)

nosiHoe HauMeHoBaHue kadenps! (ITLK)

"17" mas 2023 r., mpotoxois Ne 09

na 2023 | 2024 yuebnulii 200 8Hecenbl U3MEHEHUSL:

No / HanmeHOBaHME pazjena HoBas penakius

U3MEHEHUN HET

3aBenyromuii kadenpoit (mpeacemarens [TIIK)
N.H. benosepos



Pa6oyas nporpamma quctmmminabl OI1.04 DieKTpoHNKA I MEKPOIIPOIIECCOPHAs TEXHUKA

paspabotana B coorBercTBiU ¢ PI'OC, yTBepK/IeHHBIM IpHKa30M MUHKCTEpCcTBa 00pa3oBaHus U Hayku Poccuiickoit
®enepanun ot 22.04.2014 . Ne 338

Kpanugpukanust TexHuk

dopmaolOyueHus Ounasn

OBBEM JJUCHUILTUHBI (MJIK, IIM) B YACAX C YKA3AHUEM OBA3ATEJBHON U MAKCUMAJIbHOM
HATI'PY3KH OBYYAIOIIIUXCSA

OO011ast TpyI0eMKOCTb 96 YAC

YacoB 10 yueGHOMY IUIaHy 96 Buiel KOHTpOJISL B cemMecTpax:
Jlpyrue GpopMbl IIPOMEKYTOUHOM aTTeCcTalum
Ok3aMeH-5

Pacnpenenenne yacop qucuumiunsl (MK, IIM) no cemecTpam (kypcam)

Cewmectp 5 (3.1)
(<Kypc>.<Cemectp Ha Kypce>) Wroro

Hepnens 16

Bun 3ansTHit v | pog | vo | pog VIl PII]

Jlexiyn, ypoku 42 | 42 42 42
[IpakTnueckue 3aHsTUA
JlaGoparopHble 3aHATHS 22 | 22 22 22
CeMuHapCKHe 3aHATHS.
Kypcogas pabora
[IpomexxyTounas aTrectanus
WHnuBuayanbHBIN TPOEKT
CamocTosiTespHast paboTa 24 | 24 24 24
Koncynsranuu 8 8 8 8
Uroro 9% | 96 96 96




1. AHHOTALIUST JUCLIUILIMHEI (MK, IIM)

11

CoOcTBeHHAs 1 MPUMECHAs IPOBOJAMMOCTD IMTOIYIPOBOJIHUKOB. PH3ndecKrue OCHOBBHI 00pa30BaHUs U CBOIMCTBA
p—n nepexona. EmMxocTs p—n-niepexona, mpoboii p—n-tiepexona.

Konctpykuusa guomoB. OCHOBHBIE XapaKTEpUCTHKM U HapaMeTphl  MOJYNPOBOAHUKOBBIX — JHOMOB.
Knaccuduxaryist nomynpoBoHUKOBBIX IM0JI0B, YCIOBHBIE 0003HAYEeHHS. MapKupOBKa, IPHMEHEHUE
Koncrpykumst tupucropos. IlpuHImn pmefcTBUS THPHCTOPOB, KIacCH(UKAIMS, YCIOBHBIE OOO3HA4YEHHUS.
OCHOBHBIE XapaKTEPUCTUKU U TapaMeTPbl THPHCTOPOB, IPUMEHEHUE.

[puHnun neWcTBusi, KiaaccH(UKAIM TPAH3UCTOPOB, YCIOBHBIE 0003HaueHUs. OCHOBHBIE XapaKTEPUCTUKU U
rapameTpbl TpaH3UCTOpPOB. CXeMbl BKIIIOUYEHHS OWITOJSIPHBIX TPaH3UCTOPOB. Pexxumbl pabotsl. IlonsATHe 00
JJIeMEHTaX, KOMIIOHEHTaX MHTETPAIbHBIX MMKpPOCXEM; AaKTHBHBIE M IIaCCUBHBIE DJIEMEHTHL. YPOBEHb
uHTerpanuu. Kiaccudukamyss HMHTETpAIBHBIX MHKPOCXEM, cHucTeMa o0o3HaueHuil. DoTope3ncTopsl,
¢doroauonsl, (OTOTHPUCTOPHL, (OTOTPAH3UCTOPHL, CBETOJMOABL: WX TPUHLUI JEHCTBHS, YCIOBHBIE
0003HaueHH S, TPUMEHEHHE.

[TomynpoBOAHUKOBBIE J1a3ephl, IPUHIMIT NEHCTBUSA, MpHUMeHeHHe. ONTpPOHBI, MPUHIUI AEHCTBUS, YCIOBHBIE
0003HaueHHs1, 00J1acTh MpUMEHEeHUs. TepMHUCTOPBL, MPUHIMI ACHCTBUS, YCIOBHBIE 0003HAYCHUS, TPUMEHEHHE.
Knaccuduxkanust ycunureneil, cTpykrypHas cxema ycuiurtens. OCHOBHBIE XapaKTEPUCTHKH W TMapaMeTphl
ycunutened. PexuMbl paboThl ycuiuTened. YCHINTENN HanpsDKeHUsS. YCHIMTENH MOIIHOCTH. Y CHITUTENN
toka. Juddepenunansupie ycumurenn. OnepanyoHHblE YCHINTEIH, WHTETPAIbHOE HCIIOJNHEHHE, YCIOBHOE
0003HaUYeHHe, TPUMEHEHHE.

Knaccuduxanust dIeKTpOHHBIX TeHeparopoB. ABtoreHeparop tuma RC. Cxema, mUpuHOMI —PabOTEHL.
CraOwim3anys 4acToThl TeHepaTtopoB. KBapieBblii reHeparop. DieKTpuueckue MMITyJbebl. Kiaccudukanms,
OCHOBHBIE ITApAMETPBI.

["eHepaTop JIMHEHHO-M3MeEHsIoLIerocs] HanpspkeHus. CUMMETPHYHBIA MYyJIbTUBHOpaTop. MynbTHBHOpaTop Ha
onepanronHom ycunutene. Tpurrep IlImurra. Kriaccudukanus seimpsmutencit. [IpuHiun aedcTBus
0HO(A3HBIX BBIIPSIMHUTENEH, BPEMEHHBIE AWAarpaMMbl HaNpsDKEHHH, OCHOBHBIE mNapaMeTpbl. TpexdasHbie
BBITIPAMUTEIIN, TPUHIUIT )leﬁCTBHSI, BPEMCHHLIC AUarpaMMabl.

[IpuHOMT NEWCTBUS YNpaBiseMbIX BbIIpsMuTenei. Bpemennbie amarpammbl. Ilpumenenue. OcoOeHHOCTH
Tpex(a3HbIX yIpaBiIseMbIX BeIIpAMUTeNeH. CHcTeMa yIpaBICHHUS BBIIPSIMHUTEIIAMH.

Hasnauenue u knaccuduxanus ¢punsTpos. Critaxusaromye GUIBTPHI ¢ TaCCUBHBIMU JJIEMEHTAMU: €MKOCTHBIC,
mHaykTuBHBIE. [Ipunnun neiicteus. Kosdduuuent criaaxusanus. OXHO3BEHHBIE U MHOTO3BEHHbIE (DHIIBTPBL
AKTHBHBIE (HIIBTPBI.

Knaccuguxanus crabuian3aTopoB, NpuMeHeHue. [IpuHImn pabGoThl HapaMeTPHUUYEcKOro CTa0bmiIu3aTopa
HaNpsHKCHUS.

[TpuHIMI paGOTHl KOMIIEHCALIMOHHOTO CTabUIM3aTopa HanpsDKeHNs. KoMIeHcalnoHHbIH cTabuiIn3aTop ToKa.
UTornueckue dnementsl M, MW, HE. YcnoBHble 0003HaYeHUs, TaOIHIBI HCTUHHOCTH. JIOTHYECKHE DIIEMEHTHI
MJIN-HE, U-HE. VYcnoBuble o6o3Ha4yeHus, Tabmuibl uUCTUHHOCTH. OnemeHT 2U-HE B uHTerpambHOM
CTIOJTHEHUH, IPUHIUIT PaOOTHL.

KomOnHanonHsle U(POBEIE yCTpoHCTBaA: HM(paTop, AemupaTop, MYJIBTHIUIEKCOp, AEMYJIbTHILIEKCOD,
[10TycyMMaTop, CyMMaTop. Y CIIOBHBIE 0003HaYeHHS, HA3HAYeHUE BBIBOAOB, IPUMEHEHHE.
[TocnenoBaTtensHOCTHBIE LU(POBBIE YCTPOMCTBA: TPUITEP, CUCTYHMK, PETHCTpP. YCIOBHBIE 0003HAYEHHS,
HazHaueHWe BBIBOJIOB, npumeHneHue. RS-tpurrep, JK-tpurrep, D-tpurrep, T-rtpurrep; mpuHIUI pPabOTHI,
[TaOJINIBI MICTHHHOCTH.

Haznauenue u kiaccuUKanus 3aIOMHHAIONINX YCTPOHCTB.

CraTtndeckue, TUHAMHUYECKUE, TIEPEIPOrpaMMHpyEMbIe 3allOMUHAoNIMe ycTpoiicTtBa. Dmam-namars. Ob0macTb
[TPUMEHEHMSL.

[{rnpoBast 00pabOTKa PMEKTPUIECKUX CHUTHAJIOB: TUCKpeTH3amus, KBaHToBaHHE. [IpuHIMI paboTHl aHAIOrO-
nudpoBoro mpeobpasoBarens, mnpuMmeHeHue. [IpuHIENM paboTel IM(PO-aHATOTOBOTO Ipeodpa3oBaTes,
[TpUMEHEHHE.

CTpyKTypa mporeccopa, Ha3HaueHHe CTPYKTYPHBIX 0110K0B. Apxutekrypa mnpoueccopos. CISC-, RISC-, VLIW-
[TPOIIECCOPEI.

MuKporponeccopsl, pa3sHOBHIHOCTH, IpuMeHeHHe. Ll{udpoBble CHTHATBHBIC MPOIECCOPHI, TNPHMEHEHHE.
MUKpPOKOHTPOJIIIEPHI, CHCTEMBI Ha KPUCTAJIE, IPUMEHECHHE.
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MECTO JUCIHUATITMHBI (MJIK, ITM) B CTPYKTYPE OGPA3OBATEJBHOM ITPOT'PAMMBbI

Kon mucuurinyet: |OH.04

2.1

TpeGoBaHus K IpeABAPHUTE/ILHON NOATOTOBKE 00y4al0LIerocs:
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[1/].3 dusnka

2.1.2

OI1.03 DnexkTpoTexHuKa

2.13

/TnciuruinHa m3ydaercs B 5 cemectpe 3 Kypca




2.2{TucunnaIuHbI ¥ NPAKTHKH, IJ1 KOTOPbIX 0cBoeHue AaHHOoi qucuunaunsl (MK, ITIM) Heo0xoauMo Kak
npejauiecTByoniee:

2.2.1{MJIK.01.01 KoHCcTpyKImsl, TEXHUYECKOE, 00CIYKHBAHHE U PEMOHT IO/IBIDKHOTO COCTaBa (JIEKTPOIIOJBIIKHOM COCTAB)

2.2.2]MJIK.01.02 Dkcrumyaranusi MOABHKHOIO cocTaBa (EKTPOIOIBHIKHON COCTaB) M obecredeHre 6e30macHoCTH
IBIOKEHHS OE3/I0B

2.2.3]MIK.03.01 Pa3paboTka TEXHOJIOTUUECKHX MPOLIECCOB, TEXHNUECKOW M TEXHOJIOTHYESCKON IOKYMEHTAIHH
(3JIEKTPOTIOIBUKHOM COCTAR)

3. IEPEYEHbDb [INTAHUPYEMBIX PE3YJIbTATOB OBYUEHMUSI 10 JUCHUIIVIMHE (MK, IIM), COOTHECEHHbIX
C INIAHUPYEMBIMHU PE3YJIbTATAMHU OCBOEHUS OBPA3OBATEJBLHOM ITPOT PAMMBI

OK 1: IloHuMaTh CyIIHOCTH ¥ COMUAIBLHYIO 3HAYNMOCTH CBOEi Oyaymeil mpodeccnu, NPosiBIAATH K Hell yCTOWYHBBII
HHTepec

3HAaTh. OCHOBHEIE HaITpaBJICHUA PA3BUTHA OTCHYECTBEHHOI'O IMOJABUKHOT'O COCTaBa KEJIC3HBIX JOPOT'; 3HAYMMOCTb COBPEMEHHOT'O
IIOJABHUIXXHOI'O COCTaBa.

YMeThb: cpaBHUBATh Pa3BUTHE XKEJIE3HBIX JOPOT Pa3BUTHIX CTpaH Mupa 1 Poccuu; pazmuyaTh MOABUKHOM COCTaB MO
KOHCTPYKIIMOHHBIM OCOOEHHOCTSIM; (POPMHUPOBATH COOCTBEHHYIO TEXHHUECKYIO KYJIBTYPY

OK 2: OpraHu3oBbIBaTh COOCTBEHHYIO IeITEILHOCTh, BHIOUPATH THIIOBBIE METOIbI M CIIOCOOBI BHINIOJTHEHHS
npodhecCHOHAIBLHBIX 32/1a4, OLIEHUBATh UX d(P(EeKTHBHOCTh U KAY€CTBO

3HaTB:0CO0EHHOCTH OOecIieyeH s OE30IaCHBIX YCIOBHHI Tpyaa B cdepe npodeccnoHanbHOM NesTeIbHOCTH, TPABOBLIC,
HOPMATUBHBIC W OPraHU3AIIMOHHbIC OCHOBBI OXPAHbI TPY/IA B TPAHCIIOPTHBIX OPraHU3aIUIX.

YMeTh: Knaccu(UIMPOBATh MOABKHON COCTaB, OCHOBHBIC COOPYKECHUS M YCTPONCTB, KEIC3HBIX JOPOT; MOJIB30BATHCS
3JIEKTPOHHBIMHU NMPHOOpaMK U 000PYIOBAHHEM, OCYIICCTBIISTH KOHTPOJIb Hal COOIOICHUEM MPaBHIIOXPAHBI TPY A,
TPXHVIKVIﬁE"%OTIﬂ(‘HO(‘TVI U IDOURROICTREHHOW CAHUTANUN

OKa3: le/lHl/lMaTb pelmiecHUudA B CTAHAAPTHBIX U HECTAHAAPTHBIX CUTyallMsIX U HECTHU 32 HUX OTBETCTBCHHOCTb

3HaTh: coJiep)KaHUE aKTyaJIbHOH HOPMaTHBHO-TIPABOBOM JIOKYMEHTALIMH; COBPEMEHHAs Hay4Has U Mo ecCHOHATbHAS
TEPMUHOJIOTHSL.

YMeTh:0npenensiTh aKTyaIbHOCTh HOPMATHBHO-TIPABOBOI JOKYMEHTAIMU B TPOPECCHOHANIBHON eSTENbHOCTH; TPUMEHSTh
COBPEMEHHYI0 HaY4HYI0 MPO(GECCHOHATIbHYIO TEPMUHOJIOTHIO; TPEIYIPEKAATH TEPPOPHUCTHUECKHE aKThI; OKAa3bIBATh
MEIULUHCKYIO IOMOIIIb; obecrednBaTh 0e30MacHOCTh ABMYKEHHS IIOJBHKHOTO COCTABA.

OK 4: OcyuiecTBJISATh MOUCKH UCIIOJIB30BaHHE HH(pOPMAIUHU, He00X0aMMOoi 1Jist 3¢ eKTHBHOT0 BHINOJIHEHUSI
npodecCHOHAIBHBIX 32124, NPO(eCCHOHATLHOT0 U JINYHOCTHOIO PA3BUTHUS

3HATB:IPUHIUIIOB JICIOBOTO OOIICHUS B KOJUIEKTHBE; IPABOBOE MOJIOKEHHE CYOBEKTOB TPABOOTHOLICHHH B cepe
poheCcCHOHATIBHON IS TENBHOCTA; HOPMATUBHBIE JOKYMEHTBI, PEryJIMPYIOLIME TPABOOTHOIICHUS B TIpoLiecce
1podhecCHOHATbHOU IS TENEHOCTH

YMmeThb: 00HapyKUBATh HEUCIIPABHOCTH, PETYIMPOBAThH U HCTIBITHIBATH 000PYyI0BaHKE MTOABUYKHOTO COCTABA; ONIPEIENATh
COOTRBETCTBUE TEXHUIECKOTO COCTOAHMS 000DVIOBAHMS IIONBHXKHOIQ COCTABA TDEOOBAHUAM HODMATHRBHEIX TOKVMEHTOR

OK 5: Ucnoab30BaTh I(lH(l)OpMaHHOHHO-KOMMyHI/lKaHI/IOH]{LIe TE€XHOJOTHHU B ﬂqu)eCCHOHaJIbHOﬁ ACATECIbHOCTH

3HaTh: COBPEMEHHBIE CPEJICTBA M YCTPOWCTBA MH(POPMATU3AIINH; MOPSIOK UX TIPUMEHEHUS U TPOrpaMMHoOe o0OecTieueHre B
nnoheccHoHATRHON TeITeIRHOCTH

YMeTh: rpaMOTHO U3JIaraTh CBOU MBICIH M OhOPMIISATH JOKYMEHTBI 110 MPO(heCCHOHAIBHON TeMaTHKe Ha TOCYapCTBEHHOM
SI3BIKE, TIPOSIBIISITH TOJIEPAHTHOCTD B pabo4YeM KOJUIEKTHBE IPUMEHSTh CPECTBA MHPOPMAIIMOHHBIX TEXHOJIOTHH JUIS PEICHUS
podhecCHOHAIBHBIX 33/1a4; UCII0JIb30BaTh COBPEMEHHOE IPOrpaMMHOE o0ecrieueHHe

OK 6: PagoTaTh B KOJLIEKTHBE U KOMaH/ie, 3 (PeKTHBHO 001HATHCS € KOJJIEraMH, PYKOBOJICTBOM, OTPeOUTEISIMU

3HaTb: OCHOBHBIC HAIIPABIICHAS PA3BUTHUS IPEANIPUATHUS KaK XO3SICTBYIOMIETO CYObEKTa; IICHXOIIOTHIECKUE OCHOBEI
NeSATeIbHOCTH KOJUIEKTHBA, ICHXOJIOTHYECKINE OCOOCHHOCTH JIMYHOCTH: OCHOBBI TDOEKTHOHN JIEATEIBHOCTH

YMeThb: CTABUTH IIPOU3BOJCTBEHHBIE 331a4H KOJIICKTUBY UCIOIHUTENCH; JOKIAIBIBATh O XO/I€ BHITOTHEHUS
IIPOU3BOICTBEHHOM 3a/1a4M; IPOBEPATH KAUYECTBO BBHIIOTHIEMBIX paboT; 3alUIATh CBOU MIPaBa B COOTBETCTBUM C TPYAOBBIM
3aKOHOIATEITLCTBOM; OPTaHU30BEIBATh Pa0OTy KOJUIEKTHBA M KOMAaH/IbL, B3aUMOICHCTBOBATH C KOJUIETAMH, PYKOBOJICTBOM,
KITUEHTaMH B X0JIe TPO(eCCHOHATBHOMN e TETFHOCTH

OK 7: Bpatb Ha ce0s 0TBETCTBEHHOCTH 32 Pa00Ty YJIEHOB KOMAaHABI (MOAYNHEHHBIX), Pe3yJIbTAT BHINOJTHEHHS 3a1aHUI

3HaTh: KOHCTPYKIWH, IPUHINM JEHCTBHUS M TEXHUYECKNE XAPAKTEPUCTUKN 000PYJOBaHMS MTOIBIKHOTO COCTABa;
HOPMAaTHBHBIE TOKYMEHTHI 110 00€CTICUeHNI0 OE30MaCHOCTH JBIKEHNS TTOIBIDKHOTO COCTaBa; CHCTEMY TEXHUIECKOTO
00CITy>)KHBaHUS ¥ PEMOHTA MOBHKHOTO COCTABA; TEXHMUECKYIO M TEXHOJIOTHUECKYIO IOKYMEHTAIHNIO, IIPIMEHIEMYIO TIPH
pPEMOHTe, 00CITYKMBaHUN M SKCIUTYaTaIllMUIIOABHKHOTO COCTaBa; THITOBBIE TEXHOJIIOTHYECKHE ITPOIIECCH HA PEMOHT JAeTajle 1
| V3IIOB TTOIBIXKHOTOQ COCTARA

YMeTh: BBINOJHATE OCHOBHBIE BUBI Pa0OT 110 AKCIUTyaTAIlHH, TEXHHYECKOMY OOCITYKUBaHUH H
PEeMOHTY TOJBIDKHOTO COCTaBa; YMPABIATh CHCTEMaMH MOJBHXKHOTO COCTaBa B COOTBETCTBHHM C YCTaHOBJIEHHBIMU
TpeOOBAHUSIMH.

OK 8: CamocTosiTeTbHO ONIpeIesIsITh 321241 MPodeccHOHATBHOT0 M IMYHOCTHOI0 Pa3BUTHS, 3AHUMATHCS




3HaTh: OpraHU3alUIO IPOU3BOACTBEHHOIO ¥ TEXHOJOTHYECKOrO MPOLIECCOB; MAaTEPHATIbHO-TEXHUUECKHUE, TPYAOBBIE U
(bPMHAHCOBBIE peCypCHI MPEATIPUSTHSL, TTOKa3aTeNN X 3PPEKTHBHOTO UCTIOJIL30BAHMS; (DOPMBI OIJIaTHl TPYA B COBPEMEHHBIX
YCIIOBUSIX; OCHOBBI OpraHU3aliy paboThl KOJJIEKTHBA UCIIONMHUTENEH

YMeTh: JOCTUTATh KU3HEHHBIX U MPO(HECCHOHATBHBIX [EJIei; IPUMEHSTh PAIMOHATbHBIE IPHEMBI JIBUTATEIBHBIX (DYHKIHI B
poheCCHOHATIBHON JAEATETBHOCTH; TIOIb30BATHCS CPEACTBAMU MPOPUIAKTUKY MTEPEHANPSKEHISI XapaKTEPHBIMHU IS TAHHON
npodeccun (CrernuaTLHOCTH)

OK 9: OpueHTHPOBATHCA B YCJAOBHAX YACTOW CMEHBI TEXHOJIOTHIA B MPO(ecCHOHAIBLHOM AeSITeTbHOCTH

3HATh: COBPEMEHHBIX CPEJCTB M YCTPOWCTB HH(POPMATH3AINH; TOPAIOK UX PUMEHEHHUS U MPOrPaAMMHOE 00eCIIeUeHHE B
mpodecCHOHANBHOM AeATENFHOCTH

YMeTh: MNPUMCHATHL CPEACTBA I/IH(i)OpMaHI/IOHHI)IX TEXHOJIOTUI I peHICHU S HpO(I)eCCI/IOHaJ'ILHLIX 3aJa4; UCII0JIb30BaTh
COBPEMCHHOC IIPOI'paMMHOC obecreyeHme

IIK 1.1: IKCIJIYaTHPOBATH MOABHKHOM COCTAB JKeJI€3HBIX JIOPOr

3H3TBIKOHCprKHI/II/I, InpyuHOUIIa ﬂeﬁCTBHH 1 TCXHUYCCKHUEC XapaKTCPUCTUKU o6opyz[013aHI/m IIOABHUXKHOI'O COCTaBa,
HOPMATUBHBIC TOKYMCHTHI 11O obecnieyeHnIo 0e30I1acCHOCTH JABWKCHUSA MMOJABHUIKHOI'O COCTaBa, CUCTEMY TEXHUYCCKOI'O
O6CJ'Iy)KI/IBaHI/IH 1 pEMOHTA IMOJIBUKHOT'O COCTaBa

Ymern: ONpCACIATE KOHCTPYKTUBHBIC 0CcO0EHHOCTH Y3JI0B U )IeTaJ'Ieﬁ INOABUXKHOI'O COCTaBa, OGHap}f)KI/IBaTB HCUCIIPABHOCTH,
peryjampoBaTtb U HUCIBITHIBATH 060py}IOBaHI/Ie IMOJABHIKHOI'O COCTaBa, OMNPCAC/IATH COOTBETCTBUE TCXHUYCCKOIO COCTOSITHHA
o6opy[[013aHI/m IIOABHXKHOI'O COCTaBa Tpe60BaHI/ISIM HOPMATHBHBIX AJOKYMCHTOB, BBIIIOJHATL OCHOBHBIC BH/IbI pa60T 1o
OKCIUTyaTallii, TCXHUYCCKOMY O6CJ'Iy)KI/IBaHI/II/I 1 PEMOHTY MOJBHKXHOI'O COCTaBa, YIIPABIATH CUCTEMAaMH MTOJABUKHOTO COCTaBa B
COOTBETCTBUHC YCTAHOBJICHHBIMU Tpe60BaHI/ISIMI/I

NmeThb l'lpaKTH‘{eCKHﬁ OIBIT. B DKCIUTyaTalliH, TEXHUYECKOTO O6CJ’Iy)KI/IBaHI/I$[ U pEMOHTA zleTaneﬁ, ¥y3J10B, arpe€ratoB, CUCTEM
IMOJABUXKHOT'O COCTaBa KEJIE3HBIX JOPOrI' C obecrieyeHreM OE30MMaCHOCTH JBHUXXCHUS ITOC310B

IIK 1.2: HpOl/l3B0}Il/lT]) TEXHUYICCKOE oﬁcnymnBa}me U PEMOHT MOABUKHOT0 COCTaBa KEJIE€3HBLIX T10POr B COOTBETCTBUH C
TpeﬁOBaHI/IﬂMH TEXHOJOI'MYECKHUX ITPpo1eccoB

3HaTh: HHCTPYMEHTAJILHOTO KOHTPOJIS A€Tajlell B MPoIiecce PEMOHTA, BUIOB H3MEPUTEIBHOTO HHCTPYMEHTA, IIPUCTIOCOONICHHH,
npuOOpOB, MOPSJIOK X HCIOJIb30BAHMUS, METOABI U3MEPEHUH, TPEOOBaHUS K HUM, METOABI U MOKa3aTelu NUarHOCTHPOBAHMS,
JIMarHOCTUPOBAaHHE OCHOBHBIX Y3JIOB MEXaHMYECKOrO, JJIEKTPHUECKOr0 OOO0pYyIIOBaHHMS, HU3EJIb-TCHEPATOPHBIX YCTAHOBOK,
CPEJACTB IUarHOCTUPOBAHUS BATOHOB

YMeThb: onpenensaTs U3HOCH M MOBPEXKICHUS AETallell U y3JI0B BarOHOB, BHJIBI U MPHYMHBI BOSHUKHOBEHUS H3HOCOB JeTaleH,
y3JI0B M YCTaHOBOK BaroHOB

Hmernb ﬂpaKTﬂ‘leCKﬂﬁ ONBIT:B MPUMEHEHUU CUCTEMBI TEXHUYCCKOI'O O6CJ’Iy)KI/IBaHI/IH 1 pEMOHTOB BaroHoB

IIK 1.3: O0ecnieuyuBaTh 0€30MACHOCTH JIBHKEHHS NMOABHKHOI0 COCTABA

3HaTB:0053aHHOCTEH IEpCOHANa IMaCCAKMPCKOTO I0e3la, MOPSJOK HCIONB30BAaHUS CHCTEM, OOCIYy)XMBaHHE B MYyTH
CJICZIOBaHUSsl, KOHTPOJIb PA0OTHI CUCTEM, TEXHUIECKOW IKCILTyaTallui CUCTEMbI OTOILJICHHSI ACCAXKUPCKOT0 BaroHa.

YMeTb: TEXHUYECKOH OKCIUTyaTallid CHCTEMbI BOJOCHA0XKEHHS MAcCAKUPCKOTO BaroHa, O3KCIUIyaTHPOBaTh CHCTEMBI
BEHTHUJISILIUK [1aCCAXKUPCKOTO BaroHa, IKCIUTYaTHPOBATh YCTAHOBKU KOHMIIMOHUPOBAHUS BO3/LyXa, TEXHUYECKON IKCILTyaTalluu
ANIEKTPOOOOPYIOBAHUSI TTACCAXKUPCKOTO BaroHa, TEXHUYECKOH OSKCIUTyaTallid TOPMO3HOTO OOOPYAOBAaHHS MAcCaKUPCKOTO
BaroHa

HmMeTh NpakTHYECKHIl ONBIT: B TEXHUYECKOH OHKCIUTyaTallMU SJICKTPOIMOJBIKHOTO COCTaBa, TEXHUYECKOM HKCILTyaTalluu
MMOKaPHOM CHTHAJIM3AalUU TACCAKUPCKUX BArOHOB, SKCIUTyaTallMd »JIIEKTPOBO30OB B 3WMHHX YCJIOBHSX, TEXHHUYECKOH
SKCIUTyaTalldU JKEJIE3HBIX JOPOT M O€30MacHOCTh IBHKEHUS, 0€30IMacHOCTh IBW)KEHHUS IOE€37I0B, Ha3HAYCHUH, BHIIOB PadoT,
00s13aHHOCTH paOOTHUKOB, IIPaBHUIIa OXPAHEI TPyAa

IIK 2.3: KoHTpo/IMpOBATH M OLIEHUBATH KAYeCTBO BbINOJIHAEMBIX PadoT

3HaTh: HOPMATHBHBIE IIPABOBBIC AKTHI, PETYJIMPYIOIIME IOPANOK INPOBEACHHSA OIEHKM KadecTBa Ha JKEJIE3HOIOPOKHOM
TPaHCIIOPTE, CTaTyC OpraHU3alWii, OCHOBBI JKOHOMHYECKOW M (MHAHCOBOW JAESTEIBHOCTH, HOPMATHBHBIE JOKYMEHTBHI,
PETYIMPYIOIIME MTPOLECC KAYeCTBA MPOIYKIIHN

YMeThb:0praHu30BbIBaTh PA0OTY HMCIONHUTENEH, NPUHUMATL YIPABICHUYECKHE PEIICHUsS, KIACCH(HUIMPOBATh BUIBI, IPOIECC
TIPUHSATHS, OPTaHU3AIUIO UCTIOIHEHUS U KOHTPOJIb, METOABI M CIIOCOOBI IPHHATHS

HmeTh npakTHYecKHii ONBIT: B TPOBEPKE KAYECTBA BHIIOIHACMbIX padoT

3.1: OpopmMasATH TEXHHYECKYIO U TEXHOJIOTHYECKYIO JOKYMEHTALMIO

3HATB :TEXHUUYECKON U TEXHOIOTMUECKON JAOKYMCHTAaluu, HpHMeHHeMOfI Ipu pEMOHTEC, 06CJ'Iy)KI/IBaHI/II/I OKCIUTyaTallun
MOABHUIKHOI'O COCTaBa; TUIMMOBLIX TCXHOJOTMYCCKUX MPOLIECCOB HA PEMOHT Z[eTaJ'ICfI " y3JIOB IOABUKHOT'O COCTaBa

YMeTb:BLI6I/IpaTL HGO6X0)]I/IMyIO TCXHUYCCKYIO U TCXHOJIOTUYICCKYHO JOKYMCHTAIIUIO




HUmern HpaKTI/I‘-[eCKI/Iﬁ OIIBIT: B O(l)OpMJ'IGHI/II/I TEXHUYECKOHN U TEXHOJOTHIECCKON JAOKYMCHTAlMU

IIK 3.2: Pa3pa0daTbIBaTh TEXHOJOIrH4eCKHE MPOLECCHl HA PEMOHT OT/eIbHBIX JeTalell H y3JI0B IOABHKHOIO COCTaBa
JKeJIE3HBIX JOPOr B COOTBETCTBMH C HOPMATHBHOI JOKyMeHTanuen

3HaTh: TEXHOJIIOIUYECKOI'O mnmponecca, BHIbI, COCTAaBHBIC YaCTU, TCPMHUHLBI W ONPCACICHUA, MCTOJAbl PEMOHTA, OCHOBBI
pa3pa60TKI/1 TEXHOJIOTHYCCKUX ITPOLECCCOB, MOPAAOK U IpaBuUJia 3all1OJJHCHUSA KOHCTPYKTOPCKO-TCXHUYCCKHUX U TCXHOJIOTMYCCKUX
JOKYMCHTOB, ITpaBuJjida, KOAbI U O603Ha‘-I€HI/I$I, rpa(bﬂqecme I/I306pa)I(eHI/I$I Ha KapTe 3CKU30B

YMeTh: OpraHu30BbIBAThb, CTPYKTYPUPOBATDH, l'IpOH?,BOZ[CTBeHHLIfI UK, TEXHUYCCKYIO M TCXHOJOTMYCCKYIO IMOATOTOBKY
IIpOU3BOACTBA.

HMeTh MpakTHYECKHii ONBIT: Bpa3pabOTKe TEXHOIOTHYSCKUXIPOIIECCOB HA PEMOHT JeTajIei, Y3/I0B

B pesyabTate ocBoenust aucuuminabl (MK, IIM)o0y4yarommiicss 10J12keH

3.13unare:

3.1.1{[TpuHimmn paboThl M XapaKTEPUCTUKHU 3JIEKTPOHHBIX IPUOOPOB;
[TpuHIMO paboTH MUKPOIIPOLIECCOPHBIX CUCTEM.

OCHOBHbBIE HANpABJIECHUS PA3BUTUSA OTECUYECTBEHHOTO TOABMIKHOIO COCTaBa KEJIE3HBIX JIOPOT; 3HAYUMOCTH
COBPEMEHHOTO IMOJBIYKHOTO COCTaBa; OCOOEGHHOCTH oOecreucHHs Oe30MacHbIX YCIOBHH Tpyaa B cdepe
Hpo(beCCI/IOHaHI)HC)ﬁ JACATCIbHOCTU, TIPAaBOBBIC, HOPMATHBHBLIC W OpPraHU3allMOHHBIC OCHOBBI OXpaHbl Tpy/Jda B
[TDAHCIIOPTHBIX OpTaHU3alUAX; COACPKAHUEC aKTyaJ'[bHOﬁ HOpMaTHBHO-l’IpaBOBOﬁ JOKYMEHTallU; COBPEMCHHAas
Hay4Has U Mpo(ecCHOHaNbHAs TEPMUHOIOTHS; MPUHIIUIIOB JEI0BOr0 OOLIEHHUS B KOJIIEKTHBE; MPABOBOE IOJIOKEHUE
CyOBEKTOB MPaBOOTHOIIEHUH B cepe mpodhecCHOHATBHON AeSTeIbHOCTH;HOPMATUBHBIE TOKYMEHTHI, PEryIHpYOIINe
[pPaBOOTHOIICHHST B Mporecce MNPODECCHOHANBHOW —JIeATETbHOCTH; COBPEMEHHBIC CpEICTBA M YCTPOMCTBA
MH(GOPMATU3AIMH; MOPSAMAOK HX MPUMEHEHHs W MPOrpaMMHOE obecredyeHre B MPO(ECCHOHATBHOM eITebHOCTH,
OCHOBHBIC HAIPABICHUSI PAa3BUTHS MPCANPHATHS KaK XO3SHUCTBYIOMIETO CyOBEKTa; TCHXOIOTHYECKUE OCHOBBI
eATeIBHOCTH  KOJUICKTHBA, IICHXOJIOTHYECCKHE OCOOCHHOCTH JIMYHOCTH,; OCHOBBI IPOCKTHOW JEATEIBbHOCTH;
KOHCTPYKIWM, T[PHHIWI JCHCTBHSI W TEXHHYECKHE XapaKTCPUCTHKA O0OPYIOBAaHWS TOABHIKHOTO COCTaBa;
HOPMATHBHBIC JTOKYMEHTBI [0 00CCIIEUCHHIO OE30MAaCHOCTH JBH)KCHHUS MOJBHKHOTO COCTABA; CHCTEMY TEXHUYIECKOTO
00CITYy)KMBaHHUS ¥ PEMOHTA TIOABIKHOTO COCTABA; TCXHUYECKYIO U TEXHOJIOTHYECKYIO TOKYMEHTAINIO, TIPHMCHSACMYTO
[pU PEMOHTE, 00CITYKMBAaHUH U SKCILTYATAIMHUITOABMKHOTO COCTABA; THIIOBBIC TEXHOIOTHYCCKUE MPOIECCHI HA PEMOHT
netanell W y3J70B TOABMJKHOTO COCTaBa; OPTaHM3AIMI0 MPOW3BOACTBEHHOTO W TEXHOIOTHYECKOTO IIPOIIECCOB;
MaTepHaTbHO-TCXHUUECKHE, TPYAOBbIe M (HHAHCOBBIC PECYPCHI MPEINPHUSTHS, TMOKa3aTend WX S(PPEKTHBHOTO
MCITOB30BaHMS;, (DOPMBI OIUIATHI TPYAa B COBPEMEHHBIX YCIOBHSX; OCHOBBI OpraHM3ali paboTHl KOJUIEKTHBA
MCITOJIHUTEIEH; COBPEMEHHBIX CPEACTB M YCTPOWCTB WH(MDOPMATH3AINM; MOPSAOK WX MPUMEHEHHS U MPOTPAMMHOE
obecrieyeHre B MPO(ECCHOHANBHOW — MEATEIBHOCTH; KOHCTPYKIIMM, TPHHIMIA JEWCTBUS U TEXHHUYECKHE
XapaKTePUCTHKA OOOPYIOBaHHMS TIOABIKHOTO COCTaBa, HOPMATHBHBIC JOKYMEHTBI IO O0ECIICUYEHHIO 0e30MacHOCTH
IIBIDKECHHST TOJBHYKHOTO COCTaBa, CHCTEMY TEXHHYECKOTO OOCIYXHWBAaHUS M PEMOHTA ITOJBMIKHOTO COCTABa,
MHCTPYMEHTAJIBHOTO  KOHTPOJSL  JeTaleif B  MpoIecce PEMOHTa, BHAOB  H3MEPHTEIBHOTO HHCTPYMEHTA,
prcocobeHnii, mpuOOpPOB, MOPSIOK HMX KCIIONB30BAHUS, METOIbI M3MEpEHWi, TPeOOBaHHWS K HHUM, METOIBI H
[TOKA3aTeld  JMATHOCTHPOBAHWS, JHATHOCTHPOBAHHE OCHOBHBIX  Y3JI0B  MEXAaHHYECKOTO,  IJIEKTPUIECKOTO
000pyIOBaHMs, TU3€Tb-TCHEPATOPHBIX YCTAHOBOK, CPEICTB IMATHOCTHPOBAHWS BAroHOB OOM3aHHOCTEH mMepcoHaia)
[TacCaKMPCKOTO TI0e3/1a, MOPSIAOK HCIOIB30BAHUS CHCTEM, OOCIYKMBAHHWE B TIYTH CJICIOBAHHUS, KOHTPOJb PabOTHI
CHCTEM, TEXHMUYECKON DKCIUIyaTaIllid CHCTEMBI OTOILUICHHS IACCa)KUPCKOTO BAaroHa;HOPMATHBHBIC IMPABOBBIC aKTHI,
PETYIIMPYIONME TOPSAIOK MPOBEACHUS OICHKH KadyecTBa Ha JKEeJIE3HOIOPOKHOM TPaHCIOPTe, CTATyC OpPTaHH3aIlHiA,
OCHOBBI SKOHOMHYECKON ¥ (PMHAHCOBOM JESATEIBHOCTH, HOPMATHBHBIE JTOKYMEHTBI, PETYJIMPYIOIIIHE MPOIECcC KauecTBa
[TPOMYKIMH, TEXHMYECKOW W TEXHOJOTHYECKOM JIOKYMEHTAIIWH, MPUMEHIEMOM TPH PEMOHTE, OOCITy>XKMBaHUH
PKCIITyaTaliy TTOIBMKHOTO COCTaBa; TUITOBBIX TEXHOJOTHUECKUX MTPOIIECCOB Ha PEMOHT JeTajleil M Y3JI0B MOABUKHOTO
COCTaBa; TEXHOIIOTHYECKOTO MPOIecca, BU/IbI, COCTABHBIE YACTH, TEPMUHBI M OTPEIEICHHs, METOIBI PEMOHTA, OCHOBBI
pa3paboOTKM TEXHOJOTHUECKMX TIPOIECCOB, TOPSAMOK W TPaBWJIa 3allOJHEHHS KOHCTPYKTOPCKO-TEXHHYECKHX H|
TEXHOIOTHYECKHUX JOKYMEHTOB, TIPABHJIA, KO 1 0003HAUCHHS, TpapuIeCKie n300paXkeHHs Ha KapTe SCKU30B




3.2

YMeTh:

3.21

3MepsaTh napaMeTphl AJIEKTPOHHBIX CXEM,;
[Tonp30BaTHCS 3IEKTPOHHBIMH ITPUOOpaMK B 000pYZOBaHUE.

CpaBHMBAaTh DPA3BUTUE >KEIE3HBIX JOPOr pPa3sBUTBIX CTpaH Mupa M Poccuu; pasnuyaTe MOABHXKHOM COCTAaB IO
KOHCTPYKIIMOHHBIM  OCOOEHHOCTSM; ()OPMUPOBATH COOCTBEHHYIO TEXHHYECKYIO KYyJNbTYpy; KiIacCu(HINpPOBAaTh
[TOJIBIKHOM COCTaB, OCHOBHBIE COOPYKEHUS U YCTPOICTB, JKEJIE3HBIX JOPOT; MOJIb30BATHCS 3JIEKTPOHHBIMH ITPUOOpamMu
1 00OpymOBaHHEM, OCYIIECTBISTH KOHTPOJIb HaJ COONIOAEHHEM NpPaBHJIOXPAHBI Tpy/Aa, TEXHUKHOE30MacHOCTH M
[IPOU3BOACTBEHHON  CAaHUTAPUM  ONPENENATh  aKTyaJbHOCTh  HOPMAaTHBHO-IIPaBOBOM  JOKYMEHTallUHd B
MpoeCcCHOHATIBHON JIEITEbHOCTH; TIPHUMEHSITH COBPEMEHHYI0O HAy4YHYHI0 MPO(QECCHOHAJIBHYI0 TEPMHHOJIOTHIO;
[TpeynpeKaaTh TEPPOPUCTHIECKHIE aKThl; OKa3bIBaTh MEJUIITHCKYIO TOMOIIb; 00ecrieunBaTh 0€30MacHOCTh JIBHKEHUS
[TOJIBIDKHOTO COCTaBa; OOHApy>KMBAaTh HEHCIPABHOCTH, PETYJIHMPOBATh M HCIBITHIBATH O0OPYIOBAaHHE IMOJBHIKHOTO
COCTaBa; ONPEJENAThH COOTBETCTBHE TEXHHUYECKOTO COCTOSHHS O0OpYIOBaHHS MOIBHXKHOTO COCTaBa TPEOOBaHHUSIM
HOPMAaTHBHBIX JIOKYMEHTOB; T'PaMOTHO H3JIaraTh CBOM MBICIU M O(GOPMIIATH JOKYMEHTHI 10 MpodeccroHaIbHOMI
TEMaTHKE Ha TOCYJapCTBEHHOM S3bIKE, MPOSBIATH TOJEPAHTHOCTh B PabO4YeM KOJUIEKTUBE INPHMEHSITh CPE/ICTBA
MH()OPMALIMOHHBIX TEXHOJIOTUH IS pelleHus MpodeccHOHaIBHBIX 33/1a4; MCIIOJIb30BaTh COBPEMEHHOE POrpaMMHOE
oOecrieueHne; CTaBUTh MPOW3BOJICTBEHHBIC 3a/laull KOJUICKTUBY HWCIIOJHHUTENEH; TOKIIAbIBATh O XOJE BBITOIHEHHS
MIPOM3BOJICTBEHHOHN 3a/1a4; MPOBEPSATh KAueCTBO BBIMOJHIEMBIX palbOT; 3allMINATh CBOM NpaBa B COOTBETCTBHUHU C
TPYIOBBIM 3aKOHOJATEIbCTBOM;OPTraHN30BBIBATE PA0OTY KOJJIEKTHBA M KOMaH[Ibl; B3aMOJIEHCTBOBATh C KOJUIETaMH,
[PYKOBOJICTBOM, KJIMEHTAMH B X0l MNPO(ECCHOHATIBHOW MAEATENBHOCTH; BBINOJHATH OCHOBHBIE BUABI paboT 0|
PKCIUTyaTallK, TEXHUYECKOMY OOCITY>KMBAaHUHM U PEMOHTY IMOJIBUKHOTO COCTaBa; YIPABIISTh CHCTEMAaMH TOABUKHOTO
COCTaBa B COOTBETCTBUM C YCTAaHOBIICHHBIMH TPEOOBAHUSIMH; JIOCTUIaTh JKMU3HEHHBIX U MPO(ECCHOHAIBHBIX LENei;
NPUMEHSTh PAlOHAJIbHBIC TPHEMBbl JBUTATEIbHBIX (QYHKIUI B NMpodecCHOHATBHON JeSTebHOCTH; IMOJIb30BATHCS
CpeACTBaMHU MPOQUIAKTUKH TEPEHANPSDKEHNsT XapaKTepHbIMK ISl JaHHO# mpodeccuu (CrennaibHOCTH ) ;IIPUMEHSITH
cpeacTBa MH(MOPMAIIMOHHBIX TEXHOJIOTHH Ul peleHHs Mpo(ecCHOHANBHBIX 3ajad; HUCIOJIb30BAaTh COBPEMEHHOE
pOrpaMMHOE O0ECIIeUeHHUE; OINpPEeAesITh KOHCTPYKTHBHBIE OCOOCHHOCTH Y3JIOB W JieTajeil IMOJBM)KHOTO COCTAaBa,
0OHapy)XMBaTh HEHCIPABHOCTH, PEryIUPOBaTh M HCIBITHIBATE O0OPYAOBaHUE IOJBHKHOTO COCTABA, OIPEACINSATH
COOTBETCTBHE TEXHUYECKOTO COCTOSIHMSI OOOpYZOBaHMSI MOJBIXKHOTO COCTaBa TpeOOBAaHHUSIM HOPMATHBHBIX
TIOKyMEHTOB, BBINOJHATH OCHOBHBIE BHJBI PAa0OT MO IKCIUIyaTalldd, TEXHUYECKOMY OOCITY)KUBAHUM U PEMOHTY
[IOJBM)KHOTO COCTaBa, YIPABIATH CUCTEMaMH IIOJBHXKHOTO COCTaBa B COOTBETCTBUUC YCTAaHOBJIEHHBIMH
TpeOOBaHUSMHU; ONPENENISATh U3HOCHI M MOBPEK/ICHUS JIETAICH U y3JI0B BarOHOB, BUJBI M IPHYUHBI BOSHUKHOBEHUS
M3HOCOB JIETaJIeH, Y3JI0B U YCTAHOBOK BarOHOB; TEXHUYECKOW IKCIUTyaTallii CUCTEMbI BOJIOCHA0KEHHS TTACCAKUPCKOTO
BAaroHa, OKCIUIyaTHUPOBATh CHUCTEMbl BEHTWIILIMM [1AaCCAKUPCKONO  BAaroHa, JKCIULyaTUpPOBAaTb YCTAHOBKY|
KOHAWIIMOHUPOBAHNSA BO3IyXa, TEXHUYECKOH SKCIUTyaTalliM 3JIEKTPOOOOpYIOBaHMS IACCAKUPCKOTO BaroHa,
TEXHHYECKOH OKCIUTyaTallid TOPMO3HOTO OO0OpYIOBaHMsl IAacCaXMPCKOTO BaroHa; OPraHU30BBIBATH PadoTy]|
MCIIONTHUTEIEeH, TPUHUMATh YIIPABICHYECKHE PEIeHHs, KiIacCU(UITPOBATh BUIbI, IPOIECC IPUHSTHS, OPTAHU3ALIUIO
MCIIOJIHEHHUSI U KOHTPOJIb, METOJIBI M CIIOCOOBI MIPUHSITHUS; BBIONPATh HEOOXOJUMYIO TEXHHUYECKYIO i TEXHOJIOTUUECKYIO
TOKYMEHTALUIO

3.3

NMeTh NPAKTHYECKUH ONBIT:

3.31

B DKCIUTyaTallly, TEXHMYECKOTO OOCITY>KMBAaHMS W PEMOHTA JeTalel, y3JI0B, arperaroB, CHCTEM ITOJBUIKHOTO COCTaBa
DKEJIe3HBIX JOpOr ¢ o0ecrieueHneM Oe30IIaCHOCTH MABIDKCHHS II0€3/10B; B NPHUMEHEHHH CHCTEMBI TEXHHYECKOTO
00CITy>)KMBaHHS M PEMOHTOB BarOHOB; B TEXHHYECKOI 3KCIUTyaTallMy BarOHOB, TEXHUYECKOH SKCILTyaTalllH [I0XKapHOH
CUTHATM3ALMH MAacCAXUPCKUX BATOHOB, JKCIUTyaTallMd BaroHOB B 3MMHHUX YCIIOBHSX, TEXHHYECKOH OSKCILTyaTalluH
DKEJIe3HBIX JOpOr M 0e30IacHOCTh JIBW)KEHHUS, OE30IMacHOCTh [IBIDKCHHS I10€310B, HAa3HAUCHWH, BUAOB paloT,
00s13aHHOCTH pPaOOTHUKOB, MpaBHJIa OXpPaHBI TPYyHa; B NPOBEPKE KadecTBa BEHIIONHAEMBIX paboT; B 0opopMIIeHHN
TEXHHYECKOH M TEXHOJOTMYECKOH NOKYMEHTAalluH; Bpa3padOTKe TEXHOJOTMYECKHUXIPOLECCOB Ha PEMOHT JAeTalel,
y3110B




4. COAEP)KAHUE JUCHUIIVIMHBI (MK, IIM), CTPYKTYPUPOBAHHOE IIO TEMAM (PA3JEJIAM) C
YKA3AHUMEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX YACOB U BUJIOB YYEBHBIX

3AHATUN
Kon |HaummenoBanue paszaenos u tem /Bua| Cemectp / Yacos Komneren- Jutepatypa Tpumeuanue
3aHATHA 3aHATUs/ Kype 197071
Pa3nen 1. JleknnoHHbIe 3aHSITHS
1.1  [CoOcTBeHHas U TpUMeECHas 3/2 2 JOK1,0K2, JI1.1,JI1.2, |AKTUBHOE CilylIaHHE
[TPOBOAUMOCTb MOTYIIPOBOHUKOB. OK 3,0K4, Il1.3,JI2.1,
du3nyeckre 0CHOBBI 00pa30BaHUs U OK 5,0K7, I2.2,]123,
o OK 8. OK 09. PI2.4,31, 052,
CBOICTBa p-n nepexona. EMKocTh p- K 1? 1. [IK ’ D3, 24, D5,
- Iepexoa, Ipoboii p-1- 12, K 13, [6,27.98,29
nepexoza/Jlex/ [1K 2.3, TIK3.1,
IK 3.2
1.2 |KoHCTpyKUUS TMOMIOB. 3/2 2 OK 4, OK 5, VIl1.1,J11.2, CuTyalluoOHHBIN aHAU3.
OCHOBHBIE XapaKTEPHUCTUKH U OK 6, 0K 7, }I1.3,JI2.1, 3anuck JEKIUH Ha YPOKe,
apaMeTphl 0TYIPOBOAHUKOBBIX OK 8, OK 09, PI12.2,J12.3, HAOIOJIEHIE, DJIEMEHTHI
nuonoB. [1K 1.1, IIK U12.4, 51, 32, JIUCKYCCUU
Kiaccuduxanus 1.2, TIK 1.3.  [23,94,95, Onpoc 1o npoiaeHHOMY
[10JTyIIPOBOIHUKOBBIX JUOIOB, [1K 2.3, HK3.1,36’ 97, 98, 99 MaTepHaly, HaOJIIOICHHE
YCIIOBHBIC 0003HAUCHHSL. [K 3.2
MapxkupoBka, npumeHeHue/JIex/
1.3  [[TpuHuum meficTBus, KITaCCHPUKAIINSI 32 2 |[OK1,0K2, JI1.1,J11.2, CHTYyaIMOHHbI aHaAIN3.
TPaH3UCTOPOB, YCIOBHBIE OK 4, OK 5, H137 Hzly 3amnuch JICKIIMU Ha YPOKE,
TR — OK 6, 0K 7, P12.2,J12.3, HAOJII0ICHUE, YIEMEHTHI
OK 8, OK 09, }12.4,01, 32, JMCKYCCHH
MK 1.1, 1K~ [23, 94,55, Ornpoc 1o MpoAeHHOMY
1.2, 11K 1.3, 26, 37, 38, 39 Marepuany, HaOIoIeHue
[1K 2.3, TIK3.1,
K 3.2
1.4 |OcHoBHBIC XapaKTEPUCTHKH H 312 2 |OK1,0K2, JI1.1,]1.2, CHUTyaIMOHHBIH aHAITH3.
apaMeTphl TPAH3HCTOPOB. CXeMbI OK 4,0K 5, VIL3,JI2.1, 3anuch JEKIUK Ha ypoKe,
BITIOUeHHS GUITONAPHBIX OK 6, 0K 7, P12.2,J12.3, HAOJIIOICHUE, YIEMEHTHI
rpaH3HuCTOPOB. PeskiMbI OK 8, OK 09, 124,51, 52, AHCKYCCHH
P P MK 1.1, 1K~ |23, 94,95, Ormpoc 1o MpoHICHHOMY
padoTsy/JTex/ 1.2, TIK 1.3, 26, 97, 98, 39 MaTtepuay, HaOIoIeHUe
11K 2.3, TIK3.,1
K 3.2
15 [KoHCTpyKIMS THPHCTOPOB. 312 2 |OK1,0K4, JI1.1,]1.2, CHTyaIMOHHBIH aHAITH3.
[TpuHIMI NeiCTBHS THPUCTOPOB, OK 5,0K 6, 11.3,JI2.1, 3amich NCKIMH Ha yPOKE,
TACCHMKAIHS, YCIOBHBIE OK 7,0K 8, }12.2,JI3.1, HaOJII0/IeHUE, DIIEMEHTbI
o603HaYeHHs. OCHOBHBIE OK 09, ITK 1.1,/13.2. 91, 52. JHCKyceHn
MK 1.2, TIK |23, 94,35, Onpoc 1o npoiaeHHOMY
XApaKTCPHCTHKI I HTapaMETPEL 1.3, 1IK 2.3, 26, 57, 38, 99 MaTepuairy, HaOiroreHne
TUpUCTOPOB, IpUMeEHEHHE/JIex/ [1K3.1, TIK 3.2




1.6  [[TousTHE 00 3IEMEHTAX, 32 OK 3, OK 4, VIl.1,JI1.2, CHUTyalMOHHBIN aHAU3.
KOMIIOHCHTaX UHTETPAJIBHBIX OK 5,0K 6, I1.3,J12.1, 3ammce JIEKIUK Ha ypoKe,
MHKPOCXEM; AKTUBHBIE M IIACCUBHBIE OK7,0K8, [12.2,JI2.3, HAOJTIO/ICHHE, DIIEMEHTHI
3JIEMEHTHI. Y POBEHb MHTETPAIlUN OK 09, TIK 1.1, 124, 31, 92, AHCKycenn

7P P ' MK 1.2, TIK  [23,94,95, Omnpoc 110 o ICHHOMY
KitaccnuKalus HHTETpabHEIX 1.3, 11K 2.3, 26, 37, 98, 39 MaTepHrairy, HaOIroIeHHE
MUKPOCXEM, CHCTEMA [1K3.1, TIK 3.2
0003HaueHM/JIek/

1.7  |DotopesucTopsl, GOTOIMOMIEI, 3/2 OK 4, OK 5, PIl1.1,J11.2, CuTyalluOHHBIN aHAU3.
(boToTHPUCTOPBI, (HOTOTPAHIUCTOPEI, OK 6,0K 7, PI1.3,JI2.1, 3anuck JEeKIUH Ha YPOKe,
CBETOMObL: UX TIPUHLMI ACHCTBUS, OK 8, 0K 09, }12.2,]12.3, HaOII0/IeHNE, SIIEMEHTHI
YCIIOBHBIE 0603HAYEHHS, MK 1.1, TIK ~ }12.4,51, 32, JMCKYCCHH
[IPUMEHECHHUE. 12,TIK 1.3, [23,94,95, Onpoc 1o npoiaeHHOMY
[lorynpoBOAHUKOBBIE JIA3€PHI, [1K 2.3, I1K3.1, 96, 37, 58, 39 MaTepuay, HaOoIeHe
PUHIUI JEUCTBHS, IPUMEHEHHE. MK 3.2
OnTpOHBI, TPUHLIUIL JCHCTBUSI,

YCIIOBHBIC 0003HAUCHHS, 001aCTh
npuMeHeHUs. TepMHUCTOPBI,
PUHIUI JEUCTBHS, YCIOBHBIE
0003HaueHHs, mpuMeHeHue/JIex/

18  [Knaccudukaiys ycunmTesei, 3/2 OK 1, 0K 5, PIL.1,JI1.2, CHUTyaIMOHHBIH aHAITH3.
CTPYKTypHasi CXeMa yCHIIUTEIS. OK 6, 0K 7, }I1.3,JI2.1, 3anuch JEKIUK Ha YPOKE,
OCHOBHBIE XapPaKTEPUCTUKK 1 OK 8, OK 09, }12.2,J12.3, HaOIOIeHNE, DIIEMEHTHI
[apaMmeTpbl yCuJmTenen. Pexumsl MK 1.1, TIK 124,31, 92, JIUCKYCCUU
[paboThl ycunuTenei. Y cummrenu 12,TIK 1.3, [23,94,95, Onpoc 1o npoiaeHHOMY
HaInpsKEeHUs. Y CUITUTEN [K 2.3, I1K3.1, 26, 37, 98, 39 MaTepHaly, HaOJIIOICHHE
MOIITHOCTH. K 3.2
Y cuiiTenu Toka.

TuddepeHnraabHbIe YCUIUTEH.
OnepalliOHHBIC YCHIIUTEIIH,
HHTErPaIbHOE UCIIOTHEHUE,
YCIIOBHOE 0003HAYCHUE,

19  |Knaccugukauus 31eKTPOHHBIX 3/2 OK 3,0K 4, PI1.1,J11.2, CuTyalMOHHBIN aHaIN3.
reHepaTopoB. ABTOTEHEPATOp TUIA OK 5,0K 6, JIL.3,JI2.1, 3anuch JEKIUK Ha ypoKe,
RC. Cxema, pHHIHIT paGoThL. OK 7,0K 8, PI2.2,J12.3, HaOJII0ICHUE, STTEMEHTHI
CTabHIM3anust 4acTOTh OK 09, TIK 1.1,712.4, 51, 52, AHCKYCCHH

. [K 1.2, 1K [23,94,55, Ornpoc 1o MpoAeHHOMY
renepatopos. Kapuesbiii 1.3, IIK 2.3, 96, 37, 38, 39 MaTepHrairy, HaOIroIeHHE
reneparop/Jlex/. [1K3.1, TIK 3.2

110 |JnexTpHyecKHe UMITYIIBCHL. 3/2 OK 1,0K2, JI1.1,J11.2, CHTyalnnOHHBIA aHAJIH3.
KnaccuduKamms, OCHOBHBIE OK 3, OK 4, gé; , gg;’ 3anuck JEKIMH Ha YPOKeE,
HanaveTnss. [eHenaTop THHEHHO- OK 5, OK 7, 2y 2.5, HaOIIIOICHHE, SJICMEHTHI
1431\ljerﬂ}(l)31uerocsl Ii)aH IzmeHm OK 8, OK 09, (2.4, 91, 52, AHCKycCHH
. p ’ MK 1.1, TIK |23, 94,935, Ornpoc 1o mpoiIeHHOMY
CHMMETPHIHBL My TBTHBUOpATOP. 1.2, TIK 1.3, 26, 57, 38, 99 MaTepuairy, HaOiroreHne
MynbTHBHOPATOD HA OIEPALIHOHHOM [1K 2.3, TIK3.1,

ycuutene. Tpurrep Llmurra/Jlex/

MK 3.2




111 |Knaccudukanus BEIIPIMHTENCH. 312 OK 1,0K 2, JIL.1,JI1.2, CUTyalMOHHBIN aHATIH3.
[IpuHLMIT AeHcTBUS 0THO(A3HBIX OK 3, 0K 4, JI11.3,]J12.1, 3anuch IEKIKH Ha YPOKE,
BBIIPSMUTEIICH, BPEMCHHBIC OK 5,0K7, }12.2,]123, HaOIIOIEHHE, DIEMEHTHI
IMarpaMMbl HaIpsDKEHUH, OCHOBHBIE OK'8, OK 09, gg'g:zl 5:;2’ AUCKYCCUU

TIK 1.1, TIK > I T, Onpoc 1o npoiaeHHOMY
mapamerpsl. Tpexdasusie ’
P put. Tpexch . 1.2, TIK 1.3, 56, 37, 58, 39 MaTepHrairy, HaOIroIeHHE
BEITIPSIMUATEITH, IPHHIIAIT IEHCTBUS,
[1K 2.3, TIK3.1.
BpEeMEHHBIE JuarpamMmel/JIex/
MK 3.2

112 |[IpuHUMI AEHCTBHS YIIpaBIsIEMbIX 312 OK 1,0K2, JI1.1,J11.2, CHuTyalMOHHBIN aHATU3.
BEIIpAMUTENEH. BpeMeHHbIE OK 3,0K7, JI1.3,J12.1, 3anuch JEKIUK Ha YPOKE,
arpavmer, Tipumenense, OK 8, OK 09, P12.2,J12.3, HaOJIIOICHNE, YIEMEHTEI
OcoGeHHOCTH TpeX(pasHbIX MK 1.1, TIK - g12.4, 51, 52, AUCKYCCHH

P . 12,TIK 1.3, [23,94,95, Onpoc 1o npoiaeHHOMY
yTIPaBJIEMBIX BBITPAMUTCIICH. [1K 2.3, I1IK3.1, 96, 37, 38, 39 MaTepuairy, HaOJroICHHE
Cucrema ynpaBieHHs K 3.2
BBINPAMUTEIISIMU/JIex/

1.13 |HasHaveHue M KIaCCHPHUKAIHS 3/2 OK 1,0K 2, PIl.1,J11.2, CuTyalMOHHBIA aHAJIH3.
(QuibTpos. CriiaxuBaronue GpUiILTPLI OK 30K 6, OK 1.3, JI2.1, 3anuch JEKIUK Ha YPOKE,
C TIACCUBHBIMH JIIEMEHTAMH: 7,0K8,0K J12.2,J12.3, HaOI0IeHIE, 3JIEMEHTBI
€MKOCTHBIE, UHIYKTUBHBIE. [IpuHImn 09, IIK 1.1, TIK j:-ggz? ]:;532’ AUCKyCCHH
neficTams. Koodduument 1.2, 1IK 1.3, 36’ 37, 38’ 59 Ornpoc 1o npoIeHHOMY

[1K 2.3, I[1K3.1,]7°> 2/ 2% MaTepHay, HaOJII0ICHHE
criaxusanust. OJHO3BEHHBIEC U
MHOTO3BEHHBIE QDUIBTPHI. AKTUBHbIE IIK 3.2
¢bunbTpsl/JIex/

1.14 [Knaccudukanus ctaOHIM3aTopoB, 32 OK 1, 0K 2,, VIl1.1,J11.2, CHTyalnOHHBIA aHAJIH3.
npumenenue. [IpuHImMI paGoThl OK 5,0K 6, JI1.3,J12.1, 3anuch JEKUUK Ha ypoKe,
APAMETPHUECKOTO CTAGHIH3ATOPA OK 7,0K 8, P12.2,J12.3, HAOJII0ICHUE, YIEMEHTbI
HarpspkeHust. [IpuHnun padoTs OK 09, TIK 1.1,/12.491. 92. mcKycenm

P 1P g [K 1.2, 1K [23,94,55, Ompoc 1o npoiaeHHOMY
KOMIICHCAIIMOHHOI'O CTaOMIN3aToOpa 1.3, TIK 2.3, 96, D7, 38, 39 MaTepuany, HAGTIOICHHE
HanpspkeHus. KomieHcaimoHHbIi [K3.1, ITK 3.2
cTabuimnzarop Toka/Jlex/

1.15 |lormueckue smementsr U, MJIM, HE. 3/2 OK 1,0K 2, PIl1.1,J11.2, CHUTyallMOHHBIN aHATTN3.
'V c10BHBIE 0003HAUEHNS, TAOTHIIE] OK 6, OK 7, PI1.3,J12.1, 3anuch JEKIHMU HA YPOKE,
MCTHHHOCTH. JIOrnyecKye 2JIeMeHThI OK 8, 0K 09, }12.2,J12.3, HaOJIIOIEHNE, DIIEMEHTHI
VJIH-HE, U-HE. Ycnosubre 1K 1.1, TIK gi-“é f 13 ?27 JwCcKyccun
0603HaYCHNMSI, TAGTHIBI HCTHHHOCTH. 1.2, TIK 1.3, 56 7. 9% 99 Onpoc 1o npoiaeHHOMy

IIK 2.3, [IK3.1 72> 27> 7% MaTtepuay, HaOoIeHUe
OnemenT 21-HE B nunTerpaisnom
MCTIOJTHEHUH, TPUHIKT padoThl/JIek/ K 3.2

1.16 |KoMOuHAIMOHHbIE IH(PPOBEIE 32 OK 1,0K2, PIl1.1,J11.2, CHTyaIMOHHBIH aHAITH3.

yerpoiicTsa: mudparop, OK 3, OK 7, gé;, gg;, 3anuck JEKIKUU Ha YPOKE,
OK 8, OK 9 .2, J2.3, HaOJIFOIEHUE, DJIEMEHTEI

nemdparop, MyJIbTHILIEKCOP, ’ ’ >

nem Jil?mmitxcz Oy nEaTo K 1.1, TIK /124, 51, 92, AHCKYCCHH

Y P, OIyCyM P, 12,TIK 1.3, [23,94,95, Omnpoc 1o mpoiIcHHOMY
CyMMaTop. YCIIOBHBIE 0003HAYCHHSI, MK 2.3, IK3.1,[26: 27,98, 29| aTepHany, HAGIOZICHHE
Ha3HAYCHUE BBIBOJIOB, K 3.2

npuMeHeHue/JIex/




1.17  |[TocnenoBaTenbHOCTHBIE LU(POBBIC 312 OK 1,0K 5, PIl.1,J11.2, CuTyalMOHHBIA aHAJIH3.
YCTPOUCTBA: TPUTTEP, CUETUHK, OK 6,0K 7, JI1.3,JI2.1, 3anuch JeKIHuH Ha YPOKe,
perucTp. YCIOBHBIE 0003HAYEHUS, OK 8,0K 9, }I12.2,]123, HaOII0/ICHUE, YIEMEHTHI
Ha3HAYEHUE BbIBOJOB, IPUMEHEHUE. MK 1.1, 1K~ P12.4, 31, 92, JUCKYCCUU
RS-tpurrep, JK-tpurrep, D-tpurrep, 12,TIK 1.3, [23,94,95, Onpoc 1o npoiaeHHOMY
T-Tpurrep; npuHIUI padoTH, TIK 2.3, TIK3.1, 26, 97, 98, 39 MaTepuay, HaOo1eHe
Ta0JIMIBI HCTUHHOCTH/JIeK/ TIK 3.2

1.18 |Hasnauenue u KiIacCH(pUKALUSI 3/2 OK 1,0K2, VPIl.1,J11.2, CuTyalluOHHBIN aHAU3.
3aII0MMHAOIIKMX YCTPOUCTB. OK 3, 6, OK 7, P11.3, JI2.1, 3anuch NEKIKHU Ha YPOKE,
CTaTHuecKue, IMHAMUYECKUE, OK 8, 0K 9, PI2.2,J123, HaOJIIOCHHE, ITEMEHTEI
[epenporpaMMupyeMble MK 1.1, 1IK ~ }P12.4 31,52, JIUCKYCCUU
3arnoMuHaronme ycrpoiicrsa. dimi- 12,TIK 1.3, [23,94,95, Onpoc 1o npoiaeHHOMY
namsaTh. O01acTh mpuMeHeHus/JIex/ [1K 2.3, HK3.1,36’ 97, 38,39 MaTepuary, HaOJroICHHE

IK 3.2

1.19 |Uudposas obpaboTka 312 OK 1,0K2, JI1.1,J11.2, CuTyalMOHHBIN aHATU3.
DIIEKTPUYECKUX CUTHAIIOB: OK 3, 0K 4, PI1.3,]12.1, 3amuch JEKIUK Ha YPOKE,
MUCKpeTH3alys, KBAaHTOBaHHE. OK 5, OK 09, P12.2,J12.3, HaOIIOICHNE, SIeMEHTHI
[TpuHIMT paboTHI aHAIOTO- MK 1.1, TIK ~ P12.4,51, 32, JIUCKYCCUU
11(poOBOro Mpeodpa3oBaTels, 12,TIK 1.3, [23,94,55, Onpoc 1o npoiaeHHOMY
npuMmeHenue. [TpuHnun padoTe [1K 2.3, [1K3.1, 26, 37, 98, 39 Marepuainy, HabJroIeHue
11 (HpO-aHATOTOBOTO K 3.2
npeoOpa3zoBaTesisl, npuMeHeHue/Jlex/

1.20 [Crpykrypa npoueccopa, Ha3HAUCHHE 312 OK 1,0K 2, [PI1.1,]11.2, CuTyalnOHHBIA aHAJIH3.
CTPYKTYPHBIX OJIOKOB. ApXHTEKTypa OK 3, 0K 4, PI1.3,J12.1, 3anuck NEKIUHU HA YPOKE,
npoueccopos. CISC-, RISC-, VLIW- OK 7,0K 8, P12.2,J12.3, HAOJII0ICHUE, YIEMEHTbI
TIpoLeccophl. MHKpPOIPOIecCopsl, OK 9, 1K 1.1, P12.4,31, 32, JCKYCCHH
[pa3HOBHIHOCTH, IpUMeHeHue. /JIex/ MK 1.2, 1K [23,94.55, Ornpoc 1o MpoAeHHOMY

1.3, 26, 57, 98, 39 MaTepHrairy, HaOIroIeHHE
[1K 2.3, TIK3.1,
K 3.2

121 |[Oudpossle curHanbHBIE 3/2 OK 1,0K2, JI1.1,J]11.2, CuryauroHHbIi aHaM3.
[TPOLIECCOPEL, TPUMEHEHHE. OK 3,0K 4, PI1.3,JI2.1, 3anuch JEKIHMU HA YPOKE,
MHKPOKOHTPOJLIEPH], CHCTEMBI Ha OK 7,0K 8, }12.2,]123, HaOTI0/IeHNE, DIIEMEHTHI
KpHUCTaJUIe, MpuMeHeHue/JIex/ OK 09, TIK 1.1,P12.4, 51, 32, JIUCKYCCUU

MK 1.2, 1K |23, 94,95, Orpoc 1Mo MporIeHHOMY
1.3, 96, 37, 98, 39 MaTtepuay, HaOoIeHUe
[1K 2.3, TIK3.1,
K 3.2
Pa3znen 2. JlabopaTopHble 3aHSITHS

2.1 |VccnenoBanue padotsl aronos/I1p/ 312 OK 1,0K2, JI1.1,J11.2,
OK 3, 0K 6, P11.3,712.1,
OK 7,0K 8, [12.4,J13.1, I'pymmosast u
OK 09, TIK 1.1,J13.2, 91,32, | HHIMBUHIyalbHAS pabora,
MK 12, 1K [23. 94,95, KOHTpOIL
1.3, 96, D7, 28, D9| camocToATENFHON PabOTHI,

HaOItoIeHre

IIK 2.3, TIK3.1




2.2 |MccnenoBaHHe pabOTHI TPAH3HUCTOPA B 312 OK 1,0K 2, PIl.1,J11.2,
[peXXKUMeE YCUIICHUS, U3MEPEHNE OK 3, 0K 6, JI1.3,]J12.1, I'pynnosas u
OCHOBHBIX TTapameTpos/I1p/ OK 7,0K 8, P12.4,J3.1, WHAUBHIyaIbHast paboTa,
OK 9, TIK 1.1, P13.2,91,52, KOHTPOJIb
MK 1.2, TIK |23, 94,095, CaMOCTOSITENIbHOU padoTBhl,
1.3, TIK 2.3, [26,97,98,99 HaOro/icHNE
TK3.1
2.3 |AccnenoBanue pabOTHI TpPaH3UCTOPA B 32 OK 1,0K 2, JIL.1,JI1.2,
KroueBoM pexume/IIp/ OK 3,0K 4, JI1.3,J12.1, I'pynnoBas u
OK 5,0K 6, }12.4,]13.1, WHAUBHyalbHast paboTa,
OK 9, [IK 1.1, P13.2,91,32, KOHTPOJIIb
MK 1.2, TIK  [23, 94,05, CaMOCTOSTENILHON paboThl,
1.3, TIK23, [26,97.98,39 HaOroIeHne
[1K3.1, TIK 3.2
2.4  |Uccnenosanue paboOThI 312 OK 1,0K 2, VPIl.1,J11.2, I'pynmoas u
Tupucropa/Tlp/ OK 3,0K 4, JI1.3,JI2.1, WHIMBUIyalbHas paboTa,
OK 5,0K 6, }12.4,J13.1, KOHTPOIIb
OK 9, TIK 1.1, P13.2,31, 32, [camocrostenbHoit paGoTl,
1K 1.2, IIK 3, 54, 35, HaOJII0IeHNE
1.3, TIK 2.3, 96, 07, 38, 39
I1K3.1
2.5 [AccrnemoBaHue 37€KTPOHHOM CXEMBI 3/2 OK 1,0K 2, JIL.1,JI1.2, ['pynmoBas u
MHBEPTUPYIOLIETO U OK 3,0K4, VI1.3,J12.1,, | unmueupyansHas paGora,
HEMHBEPTHPYIOILIETO YCUIIUTEIEH, OK 5, 0K 6, P12.4,J13.1, KOHTPOJIb
M3MepeHre OCHOBHBIX napamerpos/IIp/] OK 7, OK 8, U13.2, D1, 92, | camoCTOSTEIbHOI paGoThI,
OK 9, TIK 1.1, |23, 94, 95, Habmoenue
K 1.2, TIK 96, D7, D8, 39
1.3, 11K 2.3,
11K3.1
2.6  |MccnenoBanue MyJIbTHBHOPATOPOB 312 OK 1,0K2, JI1.1,J11.2, I'pynmosast u
OK 3,0K 4, PI1.3,]12.1, UHUBHyalbHas paboTa,
OK 5,0K 6, P12.4,J13.1, KOHTPOJIb
OK 9, IIK 1.1, P13.2,31, 32, [camocrosttensroii paGoTs,
1K 1.2, IIK 03, 54, 35, HaOII0IeHUE
1.3, TIK 2.3, 96, D7, 38, 39
I1K3.1
2.7  [Accnemosanme pabotsl Tpurrepa/llp/ 3/2 OK 1,0K2, JIL.1,JI1.2, I'pymmnosas u
OK 3, 0K 4, JI11.3,J12.1, HHIUBHIyalIbHast pa0oTa,
OK 5,0K 8, PI12.4,J13.1, KOHTPOITb
OK 09, TTIK 1.1,P13.2, 51, 32, | camocTostTenbHO# paboThl,
[1K 1.2, IIK 3, 04, 35, HaOJII0IEcHUE
1.3.TIK 2.3 26, 27, 38, 39
I1K3.1
2.8  |MccnenoBaHue 3JIEKTPOHHOM CXEMBI 312 OK 1,0K 2, VPII.1,J11.2, I'pymmoBas u
0IHO(A3HOTO MOCTOBOTO OK 3, 0K 4, JI11.3,J12.1, WHIMBHIyalbHas paboTa,
HEYIPaBIISIEMOTO BEIIPSIMUTEIS, OK 5, 0K 8, P12.4,J13.1, KOHTPOJIb
13MCPECHHE OCHOBHBIX OK 9, TIK 1.1, P13.2,31, 32, camocrosrensHoit paboTEI,
napametpos/I1p/ 1K 1.2, [IK 53, D4, D5, HaGTIOIeHTE
1.3.TIK 2.3 26, 27, 28, 39

T1K3.1




2.9  |MccnenoBaHHE IEKTPOHHOM CXEMBI 312 OK 1,0K 2, JIL.1,JI1.2, I'pynmosas n
OTHOTIOIYIIEPHUOJHOIO YIIPaBIsEMOT0 OK 3, 0K 4, JI11.3,]J12.1, WHIMBHIyalbHas paboTa,
BBIITPSIMUTES, H3MEPEHUE OCHOBHBIX OK 5,0K 8, P12.4,J3.1, KOHTPOIIb
napamerpos/I1p/ OK 9, TIK 1.1, U13.2, 01, 52, | camocrosTensHOlM paboTHI,

[1K 1.2, IIK 93, 54, 35, HaOII0IeHnEe
1.3, IK 2.3, 96, D7, 98, 39
TK3.1

2.10 [HccnenoBaHue CBOWCTB 3/2 OK 1, 0K 2, VIL.1,JI1.2, I'pynnoBas u

crinaxuBaronux GpuisTpos/IIp/ OK 3, 0K 4, PI1.3,]12.1, UHUBHIyalbHas paboTa,
OK 5,0K 8, }12.4,J13.1, KOHTPOJIb
OK 9, TIK 1.1, P13.2,91, 32, | camocTosrensHoi paboTEHI,
1K 1.2, IIK 3, 54, 35, HaOII0IeHnE
1.3, 11K 2.3, 96, 37, 38, 29
T1K3.1

2.11 |HccnenoBaHue mapamMeTpUUECKOTO 3/2 OK 1,0K 2, JIL.1,JI1.2, I'pynnoBas u

cTabunu3aropa Hanpspkenust/IIp/ OK 3, 0K 4, PI1.3,]12.1, UHIUBHIyanbHas paboTa,
OK 5,0K 6, }12.4,J13.1, KOHTPOJIb
OK 7, 0K 8, P13.2,31,32, [camocrostensHoit paGoTl,
OK 9, TIK 1.1, 93,94, 55, HaOJII0IeHNE
K 1.2, TIK 96, 37, 38, B9
1.3, [IK 2.3,
I1K3.1

Paznes 3. CamocTosiTesibHAsI padoTa

3.1 [[Momroroeka K JlaboparopHOMY 3/2 OK 2,0K 3, VPIl.1,J11.2, PaboTa ¢ KOHCIIEKTOM
3anaruio MccnenoBanue paboThl OK 4, OK 5, J11.3,J12.1,
mronos/Cp/ OK 6, 0K 7, P12.2,J12.3,

OK 8, TIK 1.1, [12.4,J13.1,
1K 1.2, [IK J13.2, 01, 02,
1.3, 1K 23, [23.94.95,
MK3.1, K 3.2 [26: 97 98,99

3.2 [[ToxroroBka K JabopaToOpHOMY 312 OK2,0K3, JII.1,JI1.2, [PaboTa ¢ KOHCIIEKTOM
3ansaTuio MccnenoBanue padoThl OK 4, OK 5, JI11.3,J12.1,
TPaH3UCTOPA B PEXKUME yCHUJICHHUS, OK 6, 0K 7, PI2.2,J12.3,
3MepeHre OCHOBHBIX mapameTpos/Cp/ OK 8.TIK 1.1. P12.4,J13.1,

K 12, 1K P13.2,21, 92,
1.3, TIK 2.3, [23.94.95,
MK3.1TIK 3.2 [26: 97, 98,99

3.3 [[ToxroroBka k saboparopHOMY 3/2 OK2,0K3, JII.1,JI1.2, [PaboTa ¢ KOHCIIEKTOM
3arsTHIO ccnenoBanne paboTs OK 4, OK 5, PI1.3,]J12.1,
TPaH3UCTOPA B KIIFOUeBOM pesxume/Cp/ OK 6,0K 7, P12.2,J12.3,

OK 8, TIK 1.1, P12.4,JI3.1,
K 1.2, TIK J13.2, D01, 92,
1.3, K23, [23.94.95,
[1K3.1, TIK 3.2 20> 97, 98,939

3.4  [[Toaroroska K 1abopaTrOpHOMY 312 OK 2,0K 3, JIL.1,JI1.2, [PabGoTa ¢ KOHCIIEKTOM

RausTurollccnenoBanue paboThI OK 4, OK 5, g;; s gg;,
OK 6, OK 7, 2, J12.3,
TupucTtopa/Cp/ OK 8 ITK 1.1, [12.4. 3.1,
K 1.2, TIK 13.2, 01, D2,
13, TIK23, [23,94.95,
6, 97, 28, 39

T1K3.1, ITIK 3.2




3.5 [[loxroroBka k J1abopaTOpHOMY 312 OK2,0K3, JIIL.1,JI1.2, [PaGoTa ¢ KOHCIIEKTOM
3aHsaTHIOV CClie[oBaHNE AIEKTPOHHON OK 4, OK 5, JI11.3,]J12.1,
CXEMBI HHBEPTUPYIOLIETO U OK 6, 0K 7, P12.2,J12.3,
HEMHBEPTUPYIOLIETO YCUIIUTEIEH, OK 8, TIK 1.1, P12.4,JI3.1,
M3MepeHre OCHOBHBIX TapameTpos/Cp/ 1K 1.2, TIK V13.2, 01, 32,
13,1K23, [239495
[K3.1, T1K 3.2 26, 97,98, 99
3.6 [[ToxroroBka k aboparopHOMY 3/2 OK 2,0K 3, JIL.1,JI1.2, PaGoTa ¢ KOHCIIEKTOM
sansThol cceioBanne OK 4,0K 5, PI1.3,J12.1,
MyJIbTUBHOpaTOpoB/Cp/ OK 6,0K 7, J12.2,]123,
OK 8, TIK 1.1, 12.4,J13.1,
K 1.2. TIK J13.2, 01, 92,
13,1K23, [232495,
[1K3.1, 11K 3.2 2% 97, 98,39
3.7 [[oxroroeka K JiaboparopHOMY 312 OK 2,0K 3, JIl.1,JI1.2, [PaGora c KOHCIIEKTOM
sansTHolccneoBaHKe PabOTHI OK 4, 0K 5, PI1.3,J12.1,
Tpurrepa/Cp/ OK 6,0K 7, 12.2,J12.3,
OK 8, TIK 1.1, P12.4,J13.1,
1K 1.2. TIK J13.2, 01, 92,
13,1K23, [2324.95,
11K3.1, 11K 3.2 26 97, 98,99
3.8 [[ToxmroroBka k abopatopHOMY 3/2 OK 2, 0K 3, JIL.1,JI1.2, PaboTa ¢ KOHCIICKTOM
3ansTHIOM CCIle 10BaHKE 3IIEKTPOHHOM OK 4, 0K 5, PI1.3,]J12.1,
CXEMBbI 0JTHO()a3HOTO MOCTOBOTO OK 6, 0K 7, P12.2,J12.3,
HEYIPaBJIIEMOTO BBIIPSIMUTENS, OK 8, 1K 1.1, P12.4,JI3.1,
M3MEPEHNE OCHOBHBIX 1K 1.2, [IK J13.2, 01, 02,
napameTpos/Cp/ 1.3, TIK 2.3, 33, D4, D5,
[1K3.1, K 3.2 26> 97, 98,99
3.9 [[MoxroroBka k 1aGopaTopHOMY 3/2 OK 2,0K 3, JIl.1,JI1.2, [PaGora ¢ KOHCIIEKTOM
3ansTuiolccieioBaHue AEKTPOHHOM OK 4, OK 5, J11.3,J12.1,
CXEMBI OJTHOTIOIYIEPUOTHOTO OK 6, 0K 7, P12.2,J12.3,
YIIPaBJIsIEMOTO BBIITPSIMUTEIIS, OK 8, 1K 1.1, P12.4,JI3.1,
M3MEpEeHHE OCHOBHBIX apameTpoB/Cp/ nK 1.2,k P13.2, 21, 92,
13, TIK2.3, [23.94.95
[1K3.1, [IK 3.2 26> 97, 98,99
3.10 [[ToaroroBka K 1a6opaTOpHOMY 32 OK 1,0K2, JIIL.1,JI1.2, [PabBoTa ¢ KOHCIIEKTOM
sansarurollcciaeoBanie CBOMCTB OK 3,0K 4, PI1.3,J12.1,
criaaxuBaroiux GuibTpos/Cp/ OK 5,0K 6, }12.2,]123,
OK 7. OK 8. P12.4,J13.1,
MK 1.1, 0K P13-2.91,92,
1.2,1IK 1.3, [23.94.95,
1K 2.3, [1K3.1,76 97, 98, 39
K 3.2
3.11 [[ToaroroBka K J1abOpaTOPHOMY 312 OK2,0K3, JII.1,JI1.2, [PaboTa ¢ KOHCIIEKTOM
sansarutollccaenoBanue OK 4, OK 5, JI11.3,J12.1,
[apaMeTpUIeCKOro CTa0HIn3aTopa OK 6, 0K 7, P12.2,J12.3,
Hanpsokernst/Cp/ OK 8, [IK 1.1, P12.4,J13.1,
K 1.2, TIK JI13.2, D01, 32,
13, 1K 2.3, [2394%95,
36, 27, 28, D9

T1K3.1, I1IK 3.2




3.12  |MUKPOKOHTpPOJUIEPHI, CHCTEMBI Ha 3/2 2 |OK2,0K3, JI1.1,JI1.2, Pa6oTa ¢ KOHCIIEKTOM
KpucTaure, npuMeHerne/Cp/ OK 4,0K 5, PIL.3,JI2.1,
OK 6, 0K 7, P12.2,J12.3,
OK 8, TIK 1.1, P12.4,J13.1,
NK 1.2, TIK ~ P13.2,91, 32,
1.3, K23, [23:94.95,
M1K3. 1, TIK 3.2 26 27, 98,9
Pa3gen 3. KonTpous
31  Prsamen 312 OK I,OK2, [iLL, 12,
OK 3,0K 4, PIL.3,JI2.1,
OK 5, 0K 6, P12.2,J12.3,
OK 7,0K 8, p12.4,J13.1,
OK 09, TIK 1.1,/13-2, 51, 52,
MK 1.2, TIK |23, 94,95,
13 K23 |6 27,098,299
M1K3.1, TIK 3.2
Pa3nen 4. Koncynsranun
4.1  [KoncynbTarms 8

5. OIEHOYHBIEMATEPHUAJIBI IS TPOBEJAEHUS MPOMEXKYTOUYHOW ATTECTAIIUA

Pa3memien B NMPUJI0KCHUHN

6. YA EBHO-METOANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHHME JUCIUITIJIMHBI (MK, ITM)

6.1. Pexomenayemas Jiuteparypa

6.1.1. IlepeyeHb OCHOBHO¥ JIUTEPaTypPbl, HE0OX0AUMOIi 1151 ocBoeHus Aucuummabl (MK, ITM)

ABTOpBI, COCTABUTEIN

3araBue

H3narenscTBO, 1O

Yepasxos I'.T".,
IIpoxopos C.I".,
Munmop O.B.

DJIeKTpOHHAs TEXHUKA 2-€ U3]L., [Iep. U J0I. Y4eOHoe
rmocooue mist CITO

Mocksa: M3paTenbscTBO
"IOpaitt", 2021

J.2

Exyteu P.1.,
Xpuconumu B.A.,
[Tapanyk A A.

OO0111ast 3JIEKTPOTEXHUKA U DIICKTPOHHKA: Y YeOHUK

Kpacnonap, 2019

JI1.3

Yepasxos I'.T".,
[Munamop O.B.,
IIpoxopos C.I".

DNeKTpoHHAs TeXHHUKA: Y 4eOHoe mocobue

Mockaa, 2019

6.1.2. [lepeueHb JOMOJTHUTEIbHOI JUTEPATYPbI, He00X0AMMOIi 1J1s1 ocBoenus qucuuminaesl (MK, ITM)

ABTOPBI, COCTaBUTENHN

3arnaBue

131aTenbCeTBO, TOI

O.A., [TerpoBa B.B.

IIpeoOpa3oBaHue HEIICKTPUUCCKUX BEITUUNH 2-€ U3]1., UCTIP. U
nor. Yuebnoe nocobue misg CITO

JI2.1 |Munennna C. A., DJIEeKTPOTEXHUKA, SICKTPOHUKAN CXEMAaTEXHUKa 2-¢ U3[l., nep. [Mocksa: U3narenscTBo "FOpait",
Munenns H. K. u A01. YueOHuK 1 npaktukym st CI1O 2021

JI2.2 |Munoszopos O.B., OCHOBBIPIEKTPOHUKH 6-¢ u3., nep. u jgom. Yueouuk s CIIO [Mocksa: Uznarenscrso "HOpaiir",
IMankoB M. T. 2021

JI2.3 | bepukamsunu B.111. DNEeKTPOHUKA UMUKPOIJICKTPOHHKA! Mocksa: UznarensctBo "HOpaittr",
UMIYJIbCHASUIIA(POBASIICKTPOHUKA 2-¢ U3/[T., UCTIP. U JIOTL. 2021

J12.4 |Tlom obur.pen. AreeBa  |MHDOpMaIMOHHO-U3MEPUTENbHASI TEXHUKA U AJICKTPOHHUKA. Mocksa: UzgarensctBo "HOpaitr",

2021

M)

6.1.3. Ilepeuennb yueOHO-MeTOAMYECKOT0 00ecnedeHHs ISl CAMOCTOSITeIbHOI padoThl o0yuyarommxes no aucuumianne (MIK,

ABTOPBI, COCTaBUTENN

3arnaBue

M3 marenscTBO, TOI

JI3.1

BrikoBckmii 10.M.,
Cxugan A.A.

COOpHUK MPaKTHYECKHUX 1 TAOOPaTOpHBIX padoT 1Mo
JUCIUIIIMHAM “MUKpONpoIiecCOpHas TEXHUKA U
“DNeKTPOHMKA 1 MUKPOIPOLIECCOPHAS TEXHUKA
yuaeb.mocobne

Cesactomnoub: Cel'Y, 2018




JI3.2 |Ky3nenos 2.B., ONeKTPOTEeXHUKAMAIEKTPOHHUKAB 3 T. TOM 3. OCHOBEI Mocxksa: U3parenscrso "HOpaiit",
Kymukosa E.A., NIEKTPOHUKH MAJIEKTPUUECKUEU3MEPEHUS 2-€ U3 L., TIep. U 2021

Kyseraacos I1.C., non. YueOuuk u npaktukym a1 CI10
JIynun B.IL

6.2. Ilepeuenn pecypcoB HHGOPMAIMOHHO-TeIeKOMMYHHKANMOHHOM ceTn "MHTepHeT'", HEOOXOIUMBIX /151 OCBOEHHS
aucunniauasl (MAK, ITIM)

D1 |Dnexrponnsiii karanor HTB JIBI'VIIC http://ntb.festu.khv.ru/

32 |Hayunas snexrponnas 6ubnmnorexka eLIBRARY.RU http://elibrary.ru/

33 |EmmHOE OKHO JIOCTyIa K 00pa3oBaTelIbHBIM pecypcam http://window.edu.ru/

24 |Dnextponnas 6ubmuoteka VIPBOOK http://www.
vipbook.info/tehnika/elektronik a

35  |XKypuan «nexrpo» http://www.elektro.elekrtozavod.ru/

26 | XKypnan «Kene3HoTOPOKHBII TPAHCTIOPT» http://www.zdt-magazine.ru/

37 |"XypHan «PaarosieKTpOHUKN» http://jre.cplire.ru/

98 |XKypuan «Paauo» http://www.radio.ru/

39 | XKypnan «JIokomMmoTuB-uHGOPM» http://railway-

publish.com/journ_li.html

6.3 IlepevyeHb nHGOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX MPU OCYIIECTBJIEHHU 00pa30BaTeILHOr0 Mpolecca no
aucuuniaubie (MK, IIM), BKJII04Yasi nepevyeHb NPOrpaMMHOro odecreyeHnst 1 HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
(mpu HEOOXOTUMOCTH)

6.3.1 IlepevyeHb NPOrPaMMHOT0 OGecTiedeHUst

WinXP, 7, 10 (Homep nuuensun: 46107380, Cuer 00000000002802 ot 14.11.07,
beccpounas, Homep numensuun: 60618367 Kontpakr 208 ABI'VIIC ot 09.07.2012 6eccpounas, Kontpakt Ne235 ot
24.08.2021 6eccpounast)

MicrosoftOffice 2007 (Homep sunensuu: 45525415 TK 111 ot 22.04.2009 6eccpounas, Homep muuensun: 46107380 cuet ot
00000000002802 ot 14.11.2007 6eccpounast)

Kaspersky Endpoint Security 10 mis Windows — 356-160615-113525-730-94

IMpasanallO Net Police School mms Traffic Inspector Unlimited

IIpasanallO Traffic Inspector Anti-Virus powered bv Kasperskv Special Traffic Inspector (Koutpakxr 524 IBI'YIICoT

6.3.2 [lepevyensb nHGOPMANMOHHBIX CIPABOYHBIX CHCTEM

1. TIpodpeccronanpHas 6a3a TaHHBIX, HHPOPMAIIMOHHO-CIIpaBoyHas cucteMa ['apanT - http://www.garant.ru

2. TIpodeccnonanbHas 6a3a JaHHBIX, HHPOPMAIIMOHHO-cIpaBouHas cucteMa KoncymsrantlLnroc - http://www.consultant.ru

7. OMUCAHUE MATEPHAJIbHO-TEXHUYECKOM BA3bI, HEOEXOAMMOM JJIsI OCYIIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOIECCA 11O JUCIUIIVIMHE (MOAYJIIO)

Aynuropust Haznauenue OcHamienue
221 YueOHast ayIMTOpUS IJIs IIPOBEICHAS KOHTPOJBHO-U3MEPUTEIbHAS allllapaTypa,1adopaTopHbIe CTEH/EI,
TeOpeTHUECKUX 3aHATHH (YPOKOB), HarJSITHBIE TOCOOMS, yaeOHas TUTepaTypa, KOMIIBIOTED C
maGopaTOPHBIX M MPAKTHYECKUX 3aHSATHH, ITUIICH3MOHHBIM ITPOTPAMMHBIM 00€CTICYeHHEM B MyJTbTHMEINA -
TPYTITOBBIX U WHIWBUIYAIbHBIX MIPOCKTOP

KOHCYJIBTAIMH, TEKYIIETO KOHTPOJIS 1
MPOMEXKYTOYHON aTTECTALlUU.



http://www.elektro.elekrtozavod.ru/
http://www.zdt-magazine.ru/
http://railway-publish.com/journ_li.html
http://railway-publish.com/journ_li.html

229 YueOHast ayauTopus IS IPOBEACHHUS, Komrext mebenm.

TEOPETUUCCKUX 3aHIATUH (YpOKOB), TekyIero |Texumdeckue cpenctBa ooydenus: [1K, mynpTuMe-muiiHOE
KOHTPOJISL ¥ TPOMEKYTOUHON aTTECTALUU. 00OpynOBaHueE.

KoMrbroTepHBIHA Kiacce \Win XP, 7, 10. Dream Spark Premium Electronic Software
Delivery (3 years) Renewal 1203984220 , Kaspersky Endpoint
Security 10 mis Windows — 356-160615-113525-730-94,
[TpaBanallONet-Police School nns Traffic Inspector Unlimited,
[paBanallO Traffic Inspector Anti-Virus powered by Kaspersky
Special, Traffic Inspector (Kontpakr 524 IBI'VIICot 15.07.2019),
Microsoft Office 2007

8. METOANYECKHE MATEPHUAJIBI U151 OBYYAIOHIUXCS 10 OCBOEHUIO JTUCITUITIJIMHBI (MK, ITM)

JlexkuMoHHOe 3aHATHE (YPOK)

PaboTta Ha NeKIUH SBJISCTCS OYCHb BAKHBIM BHUIOM JISSTEILHOCTH OO0YJAIOIIUXCSIUIA U3yUYeH s qUCIUIUIMHbBL. KpaTkue 3amucu
JIEeKIMH (KOHCIICKTUPOBAHUE) IIOMOTAeT YCBOUTH MaTeprail. Haricanue KOHCIIEKTa JISKIMHA: KPaTKO, CXeMAaTHIHO, ITOCIIEIOBATEIILHO
(UKCHPOBATH OCHOBHBIC MOJIOXKEHHSI, BBIBOJIBI, (HOPMYIUPOBKH, 000OIICHHS; TOMEYaTh BAXKHBIC MBICIH, BBIICIISTH KITIOYEBbIC CIIOBA,
TepMuHbL. KOHCHEKT Jiydinie MOJpa3NieNiaTh Ha MyHKTHI, maparpadbl, coOromas KpacHyr CTpPOKy. [IpHHIMIHMAaNbHBIE MecTa,
onpeneneHus, GopMyibl CleIyeT CONPOBOXKAATh 3aMEUaHMAMU: «BAXKHO», «0CO00 Ba)KHO», «XOPOLIO 3allOMHUTHY W T.I. HWIH
[OJUEPKUBATh KpacHOH pyukol. Ilenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHUMBOJIUKY, COKPAIICHUs CJIOB, YTO IO3BOJIUT
CKOHIICHTPUPOBATh BHUMAaHUE OOy4YarolIerocsi Ha BAXKHBIX CBEICHMAX. PaboTas HaJ KOHCIEKTOM JIEKIMI, BCErga Cleayer
HCIIOJIb30BaTh HE TOJIBKO YU4eOHMK, HO U Ty JIUTEpaTypy, KOTOPYIO JAONOJHUTEILHO pekoMeH1oBal Jektop. I1o pesynsraTram paboTs
C KOHCTIEKTOM JICKIIUH ClieMyeT 0003HAYMTH BOMPOCHI, TEPMUHBI, MaTepHaj, BbI3BIBAIOIINE TPYJHOCTH, TOMETHTh M TOMBITATHCS
HaWTH OTBET B PEKOMEH/IyeMOI JIUTepaType.

Ecnu camocTosTeIbHO HE ynaeTcs pa3oOpaTrbesi B MaTepuasie, HeoOXoaumo chopMyaupoBaTh BONPOC M 3ahaTh €ro
IIPENoAaBaTeNIo Ha 1aOOpaTOPHOM 3aHATUU. JICKIIMOHHBIM MaTepual sBiseTcs: 6a30BbIM, C KOTOPOTo HEOOXOIUMO HAauaTh OCBOECHHE
COOTBETCTBYIOILETO Pa3/iesa WIN TEMBIL.

JlaGopaTopHble 3aHATUS

ITpopaboTka paboueil mporpaMmbl JUCUMIUIMHBL, yAeNss 0co00oe BHUMAHME LEJSAM M 33JadyaM, CTPYKType U COIEPIKAHHIO
JucIMIUIMHEL. O3HaKOMIIEHHME C TeMaMu U IIaHAMM JIaOOpaTOPHBIX 3aHATHHA. AHAIN3 OCHOBHOI Yy4eOHOM JuTepaTyphl, IOCIIE Yero
paboTa ¢ peKOMEHIOBAHHOM JIOTIOJIHUTENILHOW JuTepaTypoil.[lpocMoTp pexomeHmyeMoil mureparypsl. PelieHue 3a1ad, BbIIAHHBIX
oOyyaromeMycs JJ1sl peleHus caMocTosATenbHO. O0yYatonuics T0JKEeH U3arath (He YUTaTh) W3yUEHHBIH MaTepuai cBOOOHO.




Hpnioxenne 1
OueHounble MaTepuaibl NpU GopMUPOBaHNHU padoyeil MPOrpaMMbI
aucuunauasl OI1.04 DnekTpoHHKa 1 MEKPONIPOLECCOPHAsI TEXHHKA

1. Onncanue nokasareJieil, KpUTepPHEB M IIKAJ OLEHUBAHUSA KOMIICTCHIIUIA.

1.1. Tlokazarenu u kpurepun oreHuBanus komrnerenuuii OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK 7, OK 8§, OK 9, [1IK 1.1,
IIK 1.2, TIK 1.3, TIK 2.3, TIK 3.1, TIK 3.2

OOBeKT . Kputepuii onenuBanus
YpoBHHU chOpMUPOBAHHOCTH KOMITCTCHITUH
OLICHKU pe3ynbTaToB 00y4YeHHs!
Hu3skuii ypoeHb
. [ToporoBslit ypoBeHb YpoBeHb pe3ynbTaToB 00yUdeHUs
OOyJatromnuiics s
[oBbILIEHHBIH YPOBEHB He HHUKe MIOPOroBOro
Bricokuii ypoBeHb

1.2. IlIxane onennBanns komnereHnuii OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK 7, OK 8, OK 9, IIK 1.1, I[IK 1.2, IIK 1.3,
[IK 2.3, TIK 3.1, TIK 3.2 npu caave apyrux (GopM IpOMeXyTOYHOH aTTecTaluy (yCTHBIA OIpoc)

JlocTurHy eI [ITkana orieHUBaHU
YPOBEHb XapakTepucTHKa ypoBHS c(HOPMUPOBAHHOCTH npyrue GopMbl
pe3ynbeTaTa KOMITETEHIIN I MTPOMEXYTOUHOMN

00yUeHHs aTTECTALH
Husknii OOyyaronuics: HeynosnerBopuresbHo
YpOBEHb -00Hapy KHJI TPOOEITbI B 3HAHUSIX OCHOBHOT'O Y4eOHO-TIPOrPaMMHOTO
MaTepHana;

-AOIIYCTUII NPUHIUITUAJIbHBIC OIHI/I6KI/I B BBIITOJIHEHHU U SaﬂaHHﬁ,
IIPEAYCMOTPEHHBIX IPOTPAMMON;

-HC MOXKET NPOJAOKUTH O6y‘-ICHI/IC WK TPUCTYTIUTDH K
npoQeCCHOHANBHOM JIESITEIbHOCTH 110 OKOHYAHHUHU IPOrpaMMbl  0e3
JOTIOJIHUTEIIbHBIX 3aHATHH 10 COOTBETCTBYIOIICH AUCIUILINHE.

IToporosslit OOyyaromnuics: Y 10BJIETBOPUTENBHO
YPOBEHb -00Hapy>kKHJI 3HaHHE OCHOBHOTO Y4eOHO-IIPOrPaMMHOTO MaTepHaa B

00bEMe, He0OOX0IMMOM ISl IANIbHEH el yueOHOI 1 npencrosien
npohecCHOHABHON eI TeIbHOCTH;

-CIIpaBIIsIeTCS C BBITOJHEHUEM 3aJaHUMH, TPELyCMOTPEHHBIX IPOTrPaMMOii;
-3HAKOM C OCHOBHOU IJIUTEpaTypoii, peKOMEHIOBAaHHOM paboueii
MIPOrPaMMOM M CUUIIIIHHBI,

-IOIYCTHJI HETOYHOCTH B OTBETE Ha BOIIPOCH! U IIPH BBITOJHCHUH
3aJlaHuil M0 y4eOHO-TIPOrpaMMHOMY MaTepualy, HO 00JiaaeT
HEOOXOIMMBIMH 3HAHUSAMH JUIS UX YCTPAHEHUS IO PYKOBOJICTBOM

IIpernoiaBaTe’s.
[oBBIIEHHBIH OObyuaromnuiics: Xoporo
YpPOBEHb - 0OHapy KHJI IIOJIHOE 3HaHHE Y4eOHO-IPOrpaMMHOTIO MaTepHala;

-YCIIEUIHO BBITIOJIHUII 331aHHS, ITPETYCMOTPEHHBIE TPOTPaAMMOI;

-YCBOWJI OCHOBHYIO JINTEPATYpPY, PEKOMEHIOBaHHYIO pabouei
MIPOTPaMMOH MCILUIUINHBL,

-TI0Ka3aJl CHCTEMAaTHIECKUH XapaKTep 3HAaHUHA yIeOHO-TIPOrPaMMHOTO
MaTepuana;

-CIIOCOOEH K CaMOCTOSTEIFHOMY TOMOTHEHUIO 3HAHUHN TI0  y4eOHO-
MIPOrpaMMHOMY MaTepraly 1 OOHOBICHHIO B X0 NajbHEHIel yueOHoH
paboThl 1 TPodECCHOHATBHOMN e TEITPHOCTH.

Bricokuii OObyJaromnuiics: OTan4HO
YPOBEHB -00Hapy’KHMJI BCECTOPOHHHE, CHCTEMATHYECKHE U TITyOOKHE 3HAHUS
Y4eOHO-TIPOTPaMMHOTO MaTepHaa;

-yMeeT cBOOOHO BBIITOJIHATH 3aIaHus, IPEAyCMOTPEHHBIE TIPOrPaMMON;
-03HAaKOMWICSA C IONOJHUTENBHON JIUTEPATYPO;

-YCBOWJI B3aMMOCBSI3b OCHOBHBIX IMOHSTHH ANCIHIUIMH U UX 3HAUYCHHE IS
nproOpeTeHus mpodeccny;

-TIPOSIBIJI TBOPYECKHE CITOCOOHOCTH B TOHUMAHUH yIEOHO-TIPOTPAMMHOTO
MaTepHaa.




1.3. Onucanue mkai OLeHNBaHUS
KomneTeHImn 00y4Jaronierocsi OIeHUBaeTCs CIETYIONIM 00pa3oM:

[Mnanupyemsblii CojieprkaHue IIKaJbl OLICHUBAHKS JOCTUTHYTOTO YPOBHS pe3yJibTaTta 00y4YeHHs
YpOBEHB
pe3yNbTaTOB HeynoieTBopuTeIbHO | Y IOBIETBOPHTEIBHO Xopomo OTiar4HO
OCBOCHHS
Hecmocobnocts OOyuaronuiics OOyuaronuiics OOyuaromuiics
o0ydaromerocs criocobeH JIEMOHCTPUPYET JIEMOHCTPUPYET
CaMOCTOSITENTEHO CaMOCTOSITENTEHO CIOCOOHOCTB K CIOCOOHOCTH K
MIPOIEMOHCTPUPOBATh | TPOAEMOHCTPUPOBATH | CaMOCTOSITEIHHOMY CaMOCTOSITEIILHOMY
HAJIMYKe 3HAHUH pH HalM4Me 3HAHUH TIPH MPUMEHEHHIO MPUMEHEHHIO 3HAHHUIT B
pelIeHHH 3aJaHuH, pelleHnH 3aJaHui, 3HaHUH IpU BBEIOOpE criocoda
o KOTOpbIE ObLIN KOTOpBIE ObLITH pELICHNH 3aaHnH, pEeLICHHsT HEM3BECTHBIX
TIpeICTaBIICHbI Mpe/ICTABICHBI AHAJIOTHYHBIX TEM, WM HECTaHIAPTHBIX
TIperno/jaBaTeeM npernojaBaTeIeM KOTOPBIE MPECTABIST 3aJ[aHU# U IPU
BMecCTe ¢ 00pa3IoM BMecTe C peno/aBaTeb, KOHCYJIbTATHBHO
UX pelIeHHS. o0pasiom ux H TIPH €ro MOJICPKKE B YaCTH
pelreHus. KOHCYJIbTATHBHOM MEKTUCIUTUTHHAPHBIX
MOJJICPIKKE B YaCTH CBsIzeil.
COBPEMEHHBIX TPOOJIEM.
OtcyTcTBUE Y OO0yyaronuiics OO0y4Jaronuicst OO0yuaronuiics
o0yyatomierocst JIEMOHCTPUPYET POJIEMOHCTPHPYET JIEMOHCTPUPYET
CaMOCTOSITEILHOCTH B | CaMOCTOSITENIbHOCTh B | CaMOCTOSITEILHOE CaMOCTOSITENILHOE
IIPUMEHEHUH YMEHUM MIPUMEHEHUH YMEHUM [IPUMEHEHNE YMEHUM [IPUMEHEHUE YMEHUN
10 HCIIOJIB30BAaHHIO peuicHus y‘IC6HbIX peuicHus 3aaaHm71, peuiCHus HEU3BCCTHBIX
VMeTh METOA0B OCBOCHUA 3allaHPIﬁ B IIOJIHOM AHAJIOTUYHBIX TCM, HJIM HECTaHAaPTHBIX
yueOHON TUCHIUILIMHBL | COOTBETCTBUU C KOTOPBIE NPEICTABIISAI 3aJJaHUN U TIpU
o0pasiom, peno/aBaTesb, KOHCYJIbTATHBHOM
JaHHBIM U IIPU €TO MOJIJIEPIKKE
IperoaBaTeseM. KOHCYJIbTaTHBHOM IpernoaBaTeNs B YacTH
HOAJEPKKE B YaCTH MEK AU CLUTUINHAPHBIX
COBPEMEHHBIX TPo0IeM. | CBSI3EH.
HecmnocobHocth OOyuarommics OOyuaromuics OOyuaronuiics
CaMOCTOSTENILHO JEMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPUPYET
HPOSIBUTH HABBIK CaMOCTOSITENILHOCTh B | CaMOCTOSITETIBHOE CaMOCTOSITENILHOE
pereHus NPYMCHEHUH HaBbIKa IPUMEHEHHE HaBbIKa IPUMEHEHHE HaBbIKa
Hvets MIOCTABJICHHOM 3a1a4il | 10 3aJaHUsM, peLIeHns 3aJaHuH, peLIeHNs] HEM3BECTHBIX
mpaxTIecK 10 CTaHJAPTHOMY peleHre KOTOPBIX AQHAJOTHYHBIX TEM, W HECTARIAPTHBIX
OLILIT 00pasiy IOBTOPHO. OBLJIO MTOKA3aHO KOTOpBIE IPeICTaBIIsT sajanuit Mnpn
IperoaBaTeNIeM. IperoaBaTes, KOHCYJIbTaTHBHOM
H IIPH €T0 HOJIEPIKKE
KOHCYJIbTaTHBHOM IpernogaBaTeNs B YacTu
HOAJEPKKE B YaCTH MEK AU CLIUTUINHAPHBIX
COBPEMEHHBIX IPOOJIeM. | CBSI3EH.

2. IIpumepHblii NepeyeHb TeCTOBBIX 3aIaHMI K APYruM (opMaM MPOMeKYTOUHOH aTTecTAlMH

2.1 IlpumepHBIE BOIIPOCH YCTHOTO OIpoca

KomnerenunuOK 2, OK 3, OK 4, OK 5, 11K 1.1, TIK 1.2, TIK 1.3

RBOooNoO WD E

13. KoHcTpyKIus THpHCTOPA.

[IpumecHast TPOBOANMOCTB TOIYTIPOBOJHUKOB.

Ou3nvecKiue OCHOBBI 00pa30BaHMs U CBOMCTBA P-h IIepexoia
[TpuHIMD pa®oTHI OTYTTPOBOAHUKOB.

[Ipsamoe BKIMIOYEHHUE p-n TIEpexoa

OO0paTHOe BKIIFOYCHHE p-N TIepexo/a

YTo Ha3BIBAETCS TUOOM
Knaccuduxaryst momynpoBOHUKOBBIX IHO0B.
YcnoBHBIE 0003HAYEHUS B AIIEKTPHUCCKON CXEME IHOa.
Uro Ha3bIBaeTCA THPUCTOPOM
0. Knaccndukanust THpUCTOPOB.
1. VYcnoBHble 0003HaUCHNUS B HIEKTPHUECKOH CXEME THPHCTOPA.
12. OcHOBHBIE TapaMeTps! TAPUCTOPA.




14. VYcrpoiicTBO OMITONISIPHOTO TPAH3UCTOPA.

15. TlpuHnum paboTs! OUITOJISPHBIX TPAH3UCTOPOB.

16. Knaccudukarnms TpaH3ucTOpOB.

17. VYcnoBHble 0003HAaUYEHHS TPAH3UCTOPOB, 00JIACTH TPUMEHEHHE.

18. TlpuHuuI paboTHI MOJIEBBIX TPAH3HCTOPOB.

19. OcHoBHBIE TapamMeTps! TPAH3UCTOPOB.

20. CxeMBbl BKIIIOUEHUS TPAH3UCTOPOB. XapaKTEPHCTHKH.

21. Kak n3o0paskaeTcst OMITOISIPHBIM TPAH3UCTOP B 3JIEKTPHUYECKON CXEMe.
22. Kak n3o0paskaeTcst 0JIeBOH TPAH3UCTOP B 3JIEKTPUIECKON CXEME.

Komnerenmuun OK 3, OK 4, OK 5, OK 6, TIK 1.2, TIK 2.3,

1. Yro Ha3bIBACTCS MHTETPATBEHOI MHUKPOCXEMOIL.

2. [onsiTHe 00 dMeMEHTAX, KOMIIOHEHTAX HHTETPAIBHBIX MUKPOCXEM;

3. Kiaccubukarys HHTErpaibHBIX MUKPOCXEM, CHCTeMa 0003HAUCHHIT;

4. ['1e IpUMEHSIOTCST HHTETpATbHBIE MUKPOCXEMBI Ha MOJIBHKHOM cocTaBe. [IpuBecTd mpuMepsL.
5. [NomynpoBoaHUKOBbIE (POTOMPUOOPHI MX MPUHIHIT JCHCTBHSL.

6. YcnoBHbIe 0003HaYeHUS (DOTOIMOIOB B DJIEKTPUIECKON CXeMe, TPUMEHEHHE.
7. CBeTOMOIbI TPUHITHIT ISHCTBHUS, YCIOBHBIC 0003HAUCHUS, IPUMCHCHHE.

8. Krnaccuduxanus ycunurenei, CTpykTypHas cxeMa yCHIMTEs.

9. OCHOBHbIC XapaKTEePUCTUKU U MapaMeTPhl yCHITMTEICH.

10. Pesxumbl paboThI yCHITUTEIS.

11. Knaccudukarus 371eKTpOHHBIX reHepaTopoB. OCHOBHBIC TTapaMETPHIL.

12. CUMMeTpUYHBIN MyJBTUBHOPATOD, IIPHHIIUIT PAOOTBHL

13. Tpurrep, npuHIUI PabOTHI.

14. Ha3HaueHue HeynpaBIsgeMOro BhIIPSIMUTEILS

15. Kiaccudukanms BeIIpSIMUATENECH.

16. OIHOMOMYIePUOIHAS CXeMa BBIIPSAMIICHHS, TPHHIMIT PaOOTHI .

17. OnHodazHast JBYXMOITYIIEPUOIHAS MOCTOBASI CXEMa BBINPSIMIICHUS, TPUHIIUT paboThI.
18. Tpéxdasnas MocToBast cxeMa BBIIPSMIICHHS, IPUHIMI PaOOTHL.

19. Kaxoii BBIIpsIMUTENTh HA3BIBACTCS YIIPABISICMBIM.

20. Haznauenue criaxusatoriero GuibTpa.

21. Knaccuduxaryst criaxuBarommx GUibTpoB.

22. [puHimn paboThl CrIIaXKUBAIOIIETO (QHILTPA.

23. Haznauenue cTabunuzaTtopa HarpsHKeHUs U TOKa

24, Knaccuduxanyst cTabuan3aTopoB HaNPsHKEHHUS M TOKA.

25. [puniumn paboTel cradbuin3aropa.

Komnerenmun OK 6, OK 7, OK 8, OK 9, IIK 1.1, [IK 1.2, [IK 2.3

Jlornueckwuii anement H.

Jlornueckwuii anement NJIN

Jlornueckwuii anement HE.

OcHosHeIe OaszucHble dnemedTsl V-HE, TJIHN-HE.

Ha3znauenue KOMOHHAIIMOHHOTO IU(POBOTO YCTPOKUCTRA.

Kraccnguxanms KoOMOMHAIMOHHBIX IIU(POBBIX YCTPOHCTB.

VYcnoBHble 0003HaUCHNSI KOMOMHAIMOHHBIX ITH()POBBIX YCTPOHCTB

O0nacTh MpUMEHEHUsT KOMOWHAIMOHHBIX U(PPOBBIX YCTPOHCTB.

HasHaueHus nocneoBaTebHOCTHBIX HU(POBBIX YCTPOHCTBA: TPUITED, CIETUHK, PETUCTP.

0. YcnoBHble 0003HAUCHNUS, HA3HAYCHHE BEIBOJIOB, IPIMEHEHHE.

11. Tpwanun pabotst RS-Tpurrep.

12. Tlpunnun pa6otsr JK-Tpurrep.

13. TIpunnun pabotsr D-Tpurrep.

14. Tpuanun padotsr T-Tpurrep.

15. Hasnauenue u knaccu(UKaIs 3aIIOMHHAIONIAX YCTPOUCTB.

16. Craruueckue 3allOMHUHAIONME YCTPOHCTBA MPUHIIMIT pabOThI U 001ACTh TPUMEHECHUSI.

17. JluraMudecKkre 3allOMHHAIONINE YCTPOWCTBA MPHHIMII paboOTHl W oOmacTh mpuMeHeHus. I[lepenporpamMmmupyemMeie
3allOMHMHAOIME YCTPOWCTBA MPUHIUIT PAOOTHI M 00IACTh MPUMEHEHHS.

18. Haznauenne @iamr-naMsaT 1 001aCTh IPUMEHEHUS

19. Iludposast 06pabOTKA IEKTPUUECKUX CUTHAIOB: JUCKPETH3ALHs, KBAHTOBAHHE.

20. TMpwHumn paboTsl aHaIOro-IM(POBOTO MPeodpa3zoBaTENs, MPUMEHEHHE.

21. TpwHumn paboTs! nu(ppPo-aHATIOrOBOTO MPeoOpa3oBaTENs, MPHMEHEHUE

22. Ha3naueHHe MHKpOIIPOIIECCOpA.

23. CTpyKTypa MHKPOMpOIECCOpa, Ha3HAUYCHNE CTPYKTYpPHBIX OJIOKOB.

24. MuKpOIIpOLeCCOphl, pa3HOBHIHOCTU IPHUMEHEHHE.

Boo~NourwNE



25. IudpoBble curHANBHBIE TPOLIECCOPEI, IIPHMEHEHHE.
26. MHKpPOKOHTPOJUIEPHI, CHCTEMBI Ha KpUCTAIIJIE, IIPHMEHEHHE

2.2 CoOTBETCTBHE MEXIy OATbHOW CHCTEMOW M CHCTEMOH OICHMBAHUS IO PE3yJIbTaTaM TECTUPOBAHUS YCTAHABIMBAETCS
MOCPEICTBOM CIIEAYFOLICH TAOIHIIBI:

OOBeKT IToxa3atenu orieHUBaHUSA Ornenka VYpoBeHb
OLIEHKH pe3yiIbpTaToB 00y4YeHUs pe3yibpTaToB
00yueHH
60 % 1 MeHee BEepHBIX «HeynoBneTBOpuTETEHO» Hwuskuit ypoBeHb
OTBETOB OT O0IIETO
OOyyaronuiics KOJINYECTBa BOIIPOCOB

61-74% BepHBIX OTBETOB OT

00111ero KOJINYecTBa

«y}lOBJ’IeTBOpI/ITeHBHO»

IToporoBslif ypoBeHb

0011ero KOJIu4YecTBa
BOIPOCOB

BOIIPOCOB
77-84% BEpHBIX OTBETOB OT «Xopormio» [ToBbIIIEHHBIN! YPOBEHD
00IIIEero KOJIMYecTBa
BOIIPOCOB
85-100% BepHBIX OTBETOB OT «OT1anuHO» Bricokuii ypoBeHb

2.301eHKa 0TBeTa 00yYAIOIIErocsi HA BOMPOCHLIAPYIUX (hOPM NMPOMEKYTOUHO# aTTecTanuu (YCTHOTO ONpoca)

DJeMEHThI OIIEHUBAHUS

CojeprkaHue IKaJIbl OLICHUBAHMS

HeynoBneTBopuTEIbHO Y 10BJIETBOPUTEIBHO Xopo1io Otan4Ho
CooTBeTCTBHE OTBETOB
[TonHOE HEcOOTBETCTBUE | 3HAYNUTENIBHBIC HesnauurensHble ITonnoe
(dhopMyIMpoBKamM
N 10 BCEM BOIIpOCaM MOTPEIHOCTH MOTPEIHOCTH COOTBETCTBHE
BOIIPOCOB (3aaHUH)
Crpykrypa, [TonmHOE HECOOTBETCTBHE | 3HAYUTENBHOE HesnaunrtensHoe CooT1BeTcTBHE
MI0CJIEJOBATEIbHOCTh U | KPUTEPHIO. HECOOTBETCTBHE HECOOTBETCTBHE KPUTEPUIO NTPU
JIOTHKA OTBETa. Y MEHHE KPUTEPUIO KPUTEPUIO OTBETE Ha BCE
YETKO, TIOHSTHO, BOIIPOCBL.
IPaMOTHO U CBOOOTHO
U3J1araTb CBOM MBICIIH
‘YMeHue cBA3aTh TEOPUIO | YMEHHE CBS3aTh ‘YMeHue cBA3aTh [Tonnoe
C IPAaKTUKON pabOTEI HE | BONPOCHI TEOPUH U BOIIPOCHI TEOPUH U COOTBETCTBHE
MIPOSIBIISIETCSI. MPaKTHKH MIPAKTHKH B AHHOMY KPHUTEpHIO.
YMeHue yBs3bIBaTh P p p A Y KpHTep
o MPOSIBIISIETCS PEJIKO. OCHOBHOM CriocobHOCTh
TEOPHIO C IPAKTHKOM,
MPOSIBIISIETCSI. UHTErpUpOBaTh
B TOM YHCJIe B 00JIaCTH
o 3HaHUS U
npodecCHOHATBHON
MIPUBJIEKATh
paboTsl
CBEZICHUS U3

Pa3IMYHBIX HAYYHBIX
cdep

Ha Bce nonmoyiHUTEIBHBIE

OTBeTHI Ha OONBIIYIO

1. JlaHBI HEMOJTHBIE

JlaHbI BEpHbIE

BOIPOCHI MPETIOAABATENS | 9acTh OTBETHI Ha OTBETHI Ha BCE
JAaHBI HEBEPHBIE OTBETHL. | JOTIOJHHUTEIBHBIX JIOTIOJIHUTEBHBIE JIOTIOJIHUTEIBHBIE
BOTIPOCOB BOTIPOCHI BOTIPOCHI
KaugectBO OTBETOB Ha
MIperoiaBaTeNs TaHbl MperroiaBaTesl. MIPEroIaBaTesl.
JIOITOJIHUTEIBHEIE
HEBEPHO. 2. lan oquH
BOIIPOCHI .
HEBEPHBI OTBET Ha
JIOTMIOJIHUTEIBHBIE
BOTIPOCHI
MperoiaBaTesl.

HPI/IMe‘IaHI/IGZ HUTOroBas OLICHKA (1)OpMI/IpyeTC$I KaK CpCaHsIA apI/I(i)MCTI/I‘leCKaH PE3YIbTATOB 3JICMCHTOB OLICHUBAHU .




Ouenounbie MaTepualibl NpU GopMUPOBaHUHU padoyeil NPOrpaMMbl JHCHHILTHHBI
OI1.04 DneKTpOHHKA H MUKPONPOLECCOPHAS TEXHUKAIIPH cAaYe IK3aMeHa

1. Onncanue nokasareJieil, KpMTepHeB M LIKAJ OLCHUBAHUSA KOMIIETCHIMIA.

1.1. Tlokazarenu u kpurepuu oreHuBanus komnerenuui OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK 7, OK §, OK 9, IIK 1.1,
MK 1.2, 11K 1.3, TIK 2.3, TIK 3.1, I[IK 3.2

OOBexT . Kputepuii onenuBanus
YpoBHHU cHOpMUPOBAHHOCTHA KOMITCTCHITUH
OLICHKH pe3ynnbTaToB 00y4YeHHs
Hu3skuii ypoeHb
. [ToporoBslit ypoBeHBb YpoBeHb pe3ynbTaToB 00yUdeHUs
OOyJaromnuiics P yp p pesy y

[ToBBINIEHHBIN YPOBEHB
Brlicokuii ypoBeHb

HE HHKE ITOPOTroBOro

1.2. IlIxaner onennBanns komnereHnpi OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK 7, OK 8, OK 9, IIK 1.1, I[IK 1.2, IIK 1.3,

I1K 2.3, [IK 3.1, TIK 3.2 npu caaye 3K3aMeHa

JlocTUrHy ThIN
ypOBEHb

pe3ynbrara
00yUeHHUs

XapakTeprcTUKa YPOBHS C(HOPMUPOBAHHOCTH
KOMIIETEHIIH I

[1Ixasa oreHUBaHU

DK3aMeH

Huskni
YPOBEHb

OOyuaronuiics:

-00Hapy>KHJI TPOOEITbI B 3HAHUSIX OCHOBHOTO Y4eOHO-TIPOrPaMMHOTO
Marepuaa,

-JIOITY CTHJI IPUHIIMITHAIbHBIE OMIMOKH B BBITOJIHEHUH 3aJaHHH,
IIPEAYCMOTPEHHBIX IPOTPAMMON;

-HE MOXKET POJIOJDKUTh O0yUeHHE WIIM MPUCTYIHUTH K
npoQeCCHOHANBHOM JIESITEILHOCTH 110 OKOHYAHHUH MPOTrpaMMbl  0e3
JIOTIOJIHUTEIIHBIX 3aHATUH 10 COOTBETCTBYIOUICH AUCITUILIMHE.

HeynosneTBoputensHo

IToporossrit
YpOBEHB

OOyyaronuics:

-00Hapy>kKHJI 3HaHHE OCHOBHOTO Y4eOHO-IIPOrPaMMHOTO MaTepHaa B
00bEMe, He0OOX0IMMOM ISl IANIbHEH el yueOHOI 1 pencTosen
npohecCHOHABHON eI TeTIbHOCTH;

-CIIpaBIIsIeTCS C BBHITOJHEHUEM 3aJaHUMH, TPELyCMOTPEHHBIX IPOTrPaMMOii;

-3HAKOM C OCHOBHOW JIUTEpaTypoOi, peKOMEHIOBaHHOW paboueit
IIPOTrPaMMOM AU CLUIUIVHBIL,

-IOIYCTHJI HETOYHOCTH B OTBETE Ha BOIIPOCH! U NIPH BBITOJHCHUH
3aJlaHuil M0 y4eOHO-TIPOrpaMMHOMY MaTepualy, HO 00JiaaeT
HEOOXOIMMBIMH 3HAHUSAMH JUIS UX YCTPAHEHUS IO PYKOBOJICTBOM
IIpernoiaBaTe’s.

Y 10BNETBOPUTENBHO

TloBBITICHHBII
YpOBEHB

OObyuaromnuiics:

- 0OHapy>KKJI ITOJIHOE 3HaHKUE Y4eOHO-IIPOrPaMMHOI0 MaTepHala;

-YCIIELIHO BBINOJIHUI 331aHHS, IIPETYCMOTPEHHBIE TPOTrPaMMOI;

-YCBOWJI OCHOBHYIO JIUTEPATYpPY, PEKOMEHIOBaHHYIO paboueit
MIPOTPaMMOH MCILUILINHB,

-TI0Ka3aJl CHCTEMAaTHIECKUH XapakTep 3HaHUK ydeOHO-IIPOrpPaMMHOTO
MaTepuana;

-CIIOCOOEH K CaMOCTOSTEIFHOMY TOMOTHEHUIO 3HAHUHN 110 y4eOHO-
MIPOrpaMMHOMY MaTepraly U OOHOBICHHIO B XOJe NajbHEHIIel yueOHoH
paboThl ¥ TPO(heCCHOHATTLHON IS TEIEHOCTH.

Xopo1o

Bricokwmit
YpOBEHB

OObyJaronuiics:

-00HAPYKWUJ BCECTOPOHHHE, CHCTEMAaTHIECKHUE U TITyOOKUE 3HAHUS
Yy4eOHO-TIPOTPaMMHOTO MaTepHaa;

-yMeeT cBOOOHO BBIITOJHATH 3aIaHuUs, IPEAyCMOTPEHHbIE TIPOTPaMMOH;

-03HAKOMWICSA C IONOJHUTEIBHON JIUTEPATYPOHd;

-YCBOWJI B3aMMOCBSI3b OCHOBHBIX MOHSTHH ANCIHIUINH U UX 3HAUCHHE JUTA
IprOOPETEHUS IPOPECCHT;

-TIPOSIBIJI TBOPYECKHE CIIOCOOHOCTH B TOHUMAHUH yIEOHO-TIPOTPAMMHOTO
MaTepHaa.

OTnnyHo




1.3. Onucanue 1IKajl OleHUBaHUS
KomneTeHImn 00y4Jaronierocst OIeHUBaeTCs CICTYIONIM 00pa3oM:

[Mnanupyemsblii CojieprkaHue IIKaJIbl OLICHUBAHKS JOCTUTHYTOTO YPOBHS pe3yJibTaTta 00yJYeHHs
YpOBEHB
pe3ylbTaToOB HeynoBieTBopuTelbHO | Y IOBIECTBOPHTEIBHO Xopomo OTiar4YHO
OCBOCHHS
HecmocobHocts OOyuaronuiics OOyuaronuiics OOyuaromuiics
o0ydaromierocs criocobeH JIEMOHCTPUPYET JIEMOHCTPUPYET
CaMOCTOSITEITEHO CaMOCTOSITENTEHO CIOCOOHOCTB K CHOCOOHOCTH K
MPOJEMOHCTPUPOBATh | MPOJEMOHCTPHPOBATH | CaMOCTOSTEIBHOMY CaMOCTOSITSTBHOMY
HAJIM4YKe 3HAHUH TpH HalM4Me 3HAHUH TIPH MPUMEHEHHIO MPUMEHEHHIO 3HAHHUIT B
pelIeHHH 3aJaHuH, pelleHUH 3aJaHui, 3HAHUI pH BBEIOOpE criocoda
o KOTOpbIE ObLIN KOTOpbIE ObLITH pELICHNH 3aaHnH, pelICHHsT HEM3BECTHBIX
MPEICTABIICHBI MPe/ICTABICHBI AHAJIOTHYHBIX TEM, WM HECTaHIaPTHBIX
npernoaaBaTeieM npernoaaBaTeieM KOTOPBIE MPEICTABISIT 3a[aHni U IPU
BMecTe ¢ 00pa3IoM BMecTe C nperno/iaBaTeb, KOHCYJIbTATHBHO
UX pelIeHHS. o0pasiom ux H TIPH €ro MOJICPKKE B YaCTH
pelreHus. KOHCYJIbTATHBHOM MEKTUCIUTUTHHAPHBIX
MOJJICPIKKE B YaCTH CBsIzeil.
COBPEMEHHBIX TPOOJIEM.
OtcyTcTBUE Y OOy4arouiAcs OO0y4aronuics OO0yyaronuiics
o0yyatomierocst JIEMOHCTPUPYET MPOJIEMOHCTPHPYET JIEMOHCTPUPYET
CaMOCTOSITEILHOCTH B | CaMOCTOSITENIbHOCTh B | CaMOCTOSITEILHOE CaMOCTOSITEIIbHOE
IIPUMEHEHUH YMEHUM MIPUMEHEHUH YMEHUM [IPUMEHEHNE YMEHUM IIPUMEHEHHUE YMEHUH
10 HCIIOJIB30BAaHHIO peuicHus y‘le6HbIX peuicHus 3a11aH1/11>'1, peuiCHUs HEU3BCCTHBIX
VMeTh METOA0B OCBOCHUA 3allaHHﬁ B IIOJIHOM AHAJIOTUYHBIX TCM, NI HECTAHJAPTHBIX
yueOHON TUCHIUILIMHBL | COOTBETCTBUU C KOTOPBIE NPEICTABIISAI 3aJJaHUN U TIpU
o0pasiom, npenojaBaTesb, KOHCYITbTaTUBHOM
JaHHBIM U IIPH €To HOJIEPIKKE
IperoaBaTeseM. KOHCYJIbTaTHUBHOM IpernoaBaTens B YaCTH
HOAJEPKKE B YaCTH MEK AU CLUTINHAPHBIX
COBPEMEHHBIX ITPo0JIeM. | CBSI3EH.
HecmnocobHocth OOyuarommics OOyuaromuics OOyuaronuiics
CaMOCTOSTENILHO JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
HPOSIBUTH HABBIK CaMOCTOSITENILHOCTh B | CaMOCTOSITETIBHOE CaMOCTOSITENILHOE
perneHus NPYMEHEHUH HaBbIKa IPHMEHEHHE HaBbIKa IPUMEHEHHE HaBbIKa
Hvets MIOCTABJICHHOM 3a1a4il | 10 3aJaHUsM, peLIeHns 3aJaHuH, peLIeHNs] HEM3BECTHBIX
mpaxTIecK 10 CTaHJAPTHOMY peleHne KOTOPBIX AQHAJOTHYHBIX TEM, W HECTARAPTHBIX
OLILIT 00pasiy IOBTOPHO. OBLJIO TOKA3aHO KOTOpBIE MPEICTaBIST 3a7aHui U IIpU

IperoaaBaTeIEM.

MperoiaBaTeb,
U TIPH €TO
KOHCYJIbTaTUBHOM
MOIICPKKE B YACTH
COBPEMEHHBIX TPOOJIEM.

KOHCYJIbTaTUBHOM
HOJIEPIKKE
IIPENo/aBaTeNsl B 4aCTH
MEXX U CLIMTIIMHAPHBIX
CBS3EH.

2. Ilepeyenb BonpocoB K 3k3aMeny no aucuuniaune OI1.04 DieKkTpoHNKa U MHKPONIPOLIECCOPHAS TEXHHKA

O0pa3sen IK3aMeHAIIHOHHOT0 OUJIeTa.

3.1 [IpumepHbIii epedeHb BOMPOCOB K 3k3aMeny o auciuminiae OI1.04 DnekTpoHrKa U MUKPOIIPOIIECCOPHAs TEXHUKA

Komnerenuuu OK 4, OK 5, OK 6, OK 7, OK §, OK 9, IIK 1.1, 1K 1.2, TTK 2.3, TIK 3.1
1.CoGcTBEeHHAsT TTPOBOIUMOCTH IOITYIIPOBOTHUKOB.
2. IlpumecHast MpOBOIMMOCTB ITOIYIPOBOIHIKOB.
3. 3oHHAS TEOpHS POBOUMOCTH.
4.®dusndeckre OCHOBBI 00pa30BaHUs U CBOWCTBA P-N mepexonaa
5. YcTpo#cTBO M TPHHITUT pabOTHI MOTYIIPOBOIHUKOB.
6.Knaccudukanus moryrnpoBOJHUKOBBIX JIOA0B, YCIOBHBIE 0003HAYCHNS, IPUMEHECHHE.
7. BonpT-aMnepHas XxapakTepucTaka anoaa. OCHOBHBIE TapaMeTphl ANO0a.

8. Buzsl mpoboeB muona.
9. KoHCTpyKIMst M MPpUHINT pabOTHl OUITONMSPHBIX TPAH3UCTOPOB.
10. Knaccudukanus u ycaoBHbIE 0003HAUCHHS TPAH3UCTOPOB, IPUMEHEHHE.
11. YeTpoiicTBO M IPHHIUI PaOOTHI MOJIEBBIX TPAaH3HCTOPOB.




12. OcHOBHBIE TapaMETPhI TPAH3UCTOPOB.

13. Cxembl BKIIIOUEHHS TPAH3UCTOPOB. XapaKTEPUCTUKH.

14. KiroueBoii pexuM paboThl TpaH3UCTOPA.

15.YcrpoiicTBo 1 puHIMI pabOTHI THPUCTOPA.

16.Knaccuduxarysi, yciioBHbIe 0003HaYEHHsI, IPUMEHEHUE THPHCTOPA.

17. OcHOBHBIE TapaMETPBI TUPUCTOpA. BonbT-amMnepHas xapakTepucTUKa THPUCTOPA.

Kommnerenuuu OK 3, OK 4, OK 5, OK 6, OK 9, TIK 1.1, TIK 1.2, TIK 1.3, T1K 2.3, T1K 3.1

18. I[loHsTHE 00 ArIeMEHTax, KOMIOHEHTaX HHTErPAIbHBIX MUKPOCXEM; aKTUBHBIE U ITACCUBHBIE SIIEMEHTHI.
19.Knaccudukanus HHTErpajJIbHBIX MUKPOCXEM, CHCTEMa 0003HAUCHUH.

20.ITomryripoBOAHNKOBEIE (POTONPUOOPH! UX MPUHIUI AEHCTBUS, YCIOBHBIE 0003HAUCHHUS, TPUMEHEHHUE.

21. CBeToano/1bI IPUHIIMII ACHCTBUS, YCIOBHBIE 0003HAUCHUS, IPUMEHEHNE.

22. Knaccugukanys ycuiuTesnei, CTpYKTypHask CXeMa YCHUIIUTEIISL.

23. OcHOBHBIE XapaKTEPUCTUKH U MapaMeTphbl YCUIIUTEIEH.

24. PexxuMbl pabOTHI YCHIIHTES.

25. Knaccudukanus 3JIeKTPOHHBIX TeHepaTopoB. OCHOBHBIC TapaMeTphI.

26. ['enepaTopsl MUI000PA3HOTO HANPSDKEHUS, TPUHIIUIT PaOOTHI.

27.CUMETPUYHBIA MYJIbTUBHOPATOpP, TPUHIUT PabOTHI.

28. briokuHr- renepaTop, MpUHIKI paboThI.

29. Tpurrep, IpUHIUI PAOOTBHL

30. Knaccudukanys BIIPSIMHTEIEH.

31. OnHonoOMyNepHoIHast CXeMa BBIPSIMIICHHSI, TPUHIUT pabOTHI .

32. OnHoazHast ABYXIOIYIIEPUO/HASI CXEMa BBIIPSMIICHUS C HYJIEBBIM ITPOBOAOM, TIPHHIIUIT PAOOTBHL.

33. OnHoa3zHast ABYXIOIYTIEPUO/HAS MOCTOBAsI CXEMa BBIPSIMIICHH S, TIPHUHIUIT Pa0OTHL.

34.Tpéxdaznas cxema BBIIPSMIICHHUS C HYJIEBbIM ITPOBOJIOM, TIPHHIUIT PAOOTHI.

35. Tpéxdasznas MOCTOBasI CXeMa BBINPSIMIICHUS, TIPUHIUIT PAOOTBHI.

36. YrpaBisieMblil BBIIPSIMUTENb, OJJHO(A3HAS IBYXITOIYIEPHOIHAS CXEMa BBIIPSIMIICHHUS C HYJIEBBIM IIPOBOJIOM, TIPHHIIUIT
paboTHL.

37. YrpaBnsieMblil BBIIPSIMUTENb, OJJHO(A3HAS BYXITOIYIEPHOIHASI MOCTOBAS CXEMa BBITPSIMIICHHSI, TIPHHITUIT PAOOTHI
38. Ynpapmnsemblii BRIIPSAMHUTENb, TpEX(Pa3Has cxeMa BBITPAMIICHHS C HYJIEBBIM IIPOBOAOM, IIPUHIHIT pabOTHL
39. YnpapinseMblid BRIIPSAMHUTENb, TPEX(Pa3sHas MOCTOBAs cXeMa BBIIPSIMIICHHUS, IPHUHIUI PaOOTHL.

40. Haznauyenue u xiaccuguxaiys GuibTpos.

41. CrnaxuBatonmii GUIbTP NPUHLIUT PaOOTHI.

42. Haznauenue, kiaccuukanms, CTaOHIM3aTOPOB.

43 Tlpunumn paboThl CTAOMIM3ATOPA.

Komnerennuun OK 4, OK 5, OK 6, OK 7, OK §, IIK 1.1, IIK 1.2, TIK 1.3, IIK 2.3

44 Jlornueckue snementsl U, UJIN ,HE.

45.0cuHoBHEble O0asucHble dmeMenTsl -HE, MIN-HE.

46.KomOuHHpoBaHHbIE IU(POBBIE YCTPOUCTB, YCIOBHBIE 0003HAYCHUS, TIPUMEHEHUSI.
47 HaznaueHue 1 Kiaccu(UKalys 3alOMUHAIOLIUX YCTPOUCTB.

48.CtpyKTypa MHKpOIIpOIleccopa, Ha3HAUeHHE CTPYKTYPHBIX OJIOKOB.
49.MUKpOTIPOLIECCOPBI, PA3HOBUAHOCTH IPUMEHEHHE.

50. LludpoBsie CUTHANBHBIE TPOLIECCOPHI, IPUMEHEHHE

J1aTpHEBOCTOYHBIA TOCYAapCTBEHHBI YHUBEPCUTET ITyTEH COOOIICHHUSI
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10 JUCLHUIIINHE
OI1.04 DeKTpOHNKA U MUKPOIIPOLIECCOPHAS

TIIK TEXHHUKA
Ha3BaHUe YT1Bepxnaw»
«BaroHb JUTS HATIPABJICHUS IOATOTOBKH/ [pencenatens [THK
5/;%32323138‘;3 CIIENUATBHOCTH Opemienko M.B.
SLEEEEIEES pra— 23.02.06Texanueckas DKCIIyaTalus ®UO
CceMecCTp, y4eOHBII roj «  » 2022 1.

[MOABMYKHOI'O COCTaBA KEJIE3HBIX
IOpor (BaroHsl)

KO/I, Ha3BaHUE
Texuuueckuit
npoGuIIb/CrIeUaNH3aIHs

1. Yerpoiictso u puHImI pabots! moaymnposoaaukos (OK 4, OK 5, OK 6, OK 7, OK 8, OK 9, IIK 1.1, TIK 1.2, TIK 2.3, TTIK
3.1

2. Tpurrep, npunimn pabotel. (OK 3, OK 4, OK 5, OK 6, OK 9, TIK 1.1, TIK 1.2, TIK 1.3, TIK 2.3, TIK 3.1)

3.JJornueckue snements U, MM, HE. (OK 4, OK 5, OK 6, OK 7, OK 8, I1K 1.1, IIK 1.2, TIK 1.3, TIK 2.3)




3. OueHka 0TBETa 00y4YAIOUIErocsi HA BOMPOCHIIK3aMEHAIMOHHOT0 OHUJIeTa

D71eMEHTEI OLICHHUBAaHUA

Conepﬁca}me IIKaJIbl ONCHUBAHUA

HeynoneTBopuTenbHO Y 10BJIETBOPUTETBHO Xopoio OTan4HO
CoOTBETCTBHE OTBETOB
IlonmHOE HEcOOTBETCTBHE | 3HAUYUTEIBHBIC HesnauntensHble ITomHoe
(hopMyIMpoBKaM
. 10 BCEM BOIIPOCaM MOTPETTHOCTH MOTPETITHOCTH COOTBETCTBHE
BOIIPOCOB (3a1aHHi)
Crpykrypa, ITonHoe HECOOTBETCTBUE | 3HAUUTENHLHOE HesnauuTenbHoe CooTBeTcTBUE
MTOCIICIOBATEIIBHOCTE U | KPUTEPHIO. HECOOTBETCTBHE HECOOTBETCTBHE KPUTEPHIO MTPH
JIOTHKA OTBETa. Y MEHHE KPUTEPHIO KPUTEPHIO OTBETE Ha BCE
YETKO, ITOHSATHO, BOIIPOCEHL.
IpaMOTHO U CBOOOIHO
H3J1araTh CBOM MBICIIU
IlonHoe He3HaHUE Hmeror mecTo HmeroT MecTo IlomHoe
HOPMATHUBHOU U CYIIECTBEHHBIC HECYIICCTBEHHBIC COOTBETCTBHE
MPaBOBOM 0a3bI U YOyIIeHUs (He3HAHWE | YIYIICHUS W JMAHHOMY KPHTEPHIO
Ny CIIEIUAJIBHOM OOJIBILIEH YacTH U3 HE3HaHUE OTBETOB Ha BCE
3HaHue CcrenualIbHON
JUTEPATyPHhI JIOKYMEHTOB U OTHENBHBIX BOIIPOCHL.
JIUTEPATYPhI N
CHeIHaIbHOMN (emMHUYHBIX) padoT
JIUTEPATYPHI IO W3 YKClia
Ha3BaHHUIO, 00s13aTENBHON
COJICP)KAHMIO U T.11.). JIUTEPATYPBhL
‘YMeHue CBA3aTh TEOPUIO | YMEHME CBS3aTh YMeHue cBs3aTh [TosHoE
C MPAKTHKOU PabOTHI HE BOIIPOCHI TCOPHH U BOIIPOCHI TCOPHH U COOTBETCTBHE
IIPOABIIACTCS. IIPAKTHUKHU IIPAKTUKHU B AHHOMY KPUTCPHUIO.
VMeHHUE yBS3bIBATH P p p A y KpuTep
. MPOSBJISIETCS PEAKO. OCHOBHOM CriocoOHOCTE
TEOPHIO C MTPAKTUKOM,
HpOHBJ’[S{eTCﬂ. I/IHTerI/IpOBaTI)
B TOM YHCJIE B 00JaCTH
7| 3HAHHUA U
npodeCCHOHATBHON
MIPUBJICKATh
paboTsl

CBEJICHMS U3
Pa3IMYHBIX HAYYHBIX

cdep

Ha Bce nonoaHuTeIBHBIC

OTBeTHI Ha OONBIIYIO

1. JIaHBI HEMOJIHBIC

JlaHbl BepHbIE

BOIPOCHI MTPENoJIaBaTessl | 4acTh OTBETHI Ha OTBETHI Ha BCE
JIAHbI HEBEPHBIC OTBETHL. | JOMOJIHUTEIBHBIX JIOITOJIHUTEIbHBIE JIOITOIHUTENIBHEBIE
BOIIPOCOB BOIIPOCHI BOIIPOCHI
KauecTBO 0TBETOB Ha
MpenoaBaTess qaHbl Mpeno/jaBaTers. MpenojaBaTersl.
JIOIIOJIHUTEIILHBIE
HEBEPHO. 2. Jlan oquH
BOIIPOCHI .
HEBEPHBI OTBET Ha
JIOITOJIHUTEIBHBIE
BOIIPOCHI
MperoIaBaTelIs.

[Mpumedanue: UTOroBas oreHKa GOPMHUPYETCS KaK CpeIHssl apu(hMETHIECKas pe3yIbTaTOB JIEMEHTOB OLICHUBAHUSL




