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1. MACIIOPT PABOYEWM ITPOI'PAMMBI YUYEFHOM JUCITATLIMHBI
DJIEKTPOHMKA ¥ MUKPONPOLIECCOPHAS TEXHUKA

1.1. Obaactb npuMeHeHust padoyeil MPOrpaMmmbl

PabGouas mporpamma y4eOHOW MMCITUIUTMHBI SBJISCTCSA YaCThIO IMPOTPaMMBI
MOJATOTOBKH  CIICIIUAIMCTOB CpelHero 3BeHa B cooTBerctBUM ¢ DPI'OC 1o
cnenuasibHOocTH CIIO 23.02.06 TexHuyeckas SKCILTyaTallyds IMOJBMXKHOTO COCTaBa
’KEJIE3HBIX JOPOT.

1.2. Mecto yuyeOHOIi JAUCUMIUIMHBI B CTPYKType IPOrpamMmbl
NMOATrOTOBKM CIEIMAJTUCTOB CPeIHero 3BeHa:
podheCCUOHANIBHBINA IUKJI, 00MIenpodecCHOHAIbHAS JUCITUTIIMHA.

1.3. Hesm wu 3amauym  y4eOHOH [JMCUMIVIMHBI — Tpe0OBaHUSl K
pe3yJibTaTaM OCBOCHUSA YUeOHOM QM CIUILIUHBI:
B pe3ynbraTte ocBoeHUsI y4€OHOM TUCIUIUIMHBI O0yJarOUIUNACS 10JI2KeH YMeTh!

- HU3MCPATH IMapaMCTPhI JICKTPOHHBIX CXCM,
- II0JB30BATLCA 3JICKTPOHHBIMHU HpI/I60paMI/I )51 060py,Z[OBaHI/IeM.

B pe3ynbTaTe ocBoeHMS YICOHOM TUCIUTIIIMHBI O0YUYaOIIUIACS T0JIZKEH 3HATh.

- [pUHUUI paOOThI U XapaKTEPUCTUKU JIEKTPOHHBIX TPUOOPOB;
- [OpUHUUI pabOThl MUKPOIIPOLIECCOPHBIX CUCTEM.

CopepxxaHue NUCHHMIVIMHBI OPHMEHTHPOBAHO HA OBJIA/ICHHE CTYIEHTAMH
ciaexyrommumMu npodgeccuonaibHbiMu Komnerenuusavu (ITK):

IIK 1.1. DxcrmyaTupoBaTh MOABUKHON COCTAB JKEJIE3HBIX JOPOT.

[1K 1.2. [Ipou3BOANTh TEXHUYECKOE OOCTYKUBAHUE U PEMOHT TMOJABUKHOTO COCTaBa
’KEJIE3HBIX JOPOT B COOTBETCTBUU C TPEOOBAHUSMHU TEXHOJIOTUYECKUX MPOLIECCOB.
[1K 1.3. OGecrnieunBarh 0€30MaCHOCTH ABUKEHUS TIOJIBIXKHOTO COCTaBA.

[1K 2.1. IInanupoBaTh M OPraHU30BLIBATH IPOU3BOICTBEHHBIE PAOOTHI KOJJIEKTUBOM
HCIIOJIHUTETIEH.

[1K 2.2. IInanupoBaTh ¥ OPraHU30BLIBATH MEPOIIPUATHS 110 COOIOICHUIO HOPM
0e30MacHbIX yCIOBHM Tpy/a.

[1K 2.3. KoHTpommpoBaTh U OIIEHUBATh KAYECTBO BBIMIOTHAEMBIX PadoOT.

[1K 3.1. OdopMASATh TEXHUUECKYIO U TEXHOJIOTMUYECKYIO JOKYMEHTAIIHIO.

[1K 3.2. Pa3zpabatpiBaTh TEXHOJIOTHUECKHE MPOIIECChI HA PEMOHT OTACNIBbHBIX JIeTaei
1 y3JI0B ITOJABUYKHOT'O COCTABA KEJIE3HBIX TOPOT B COOTBETCTBUU C HOPMATHUBHOM
JIOKYMEHTALIUEN.

[IK 4.1. Onpenensite COCTOSIHUE Y3JIOB, arpeEraToB U CUCTEM IOJBHKHOT'O COCTaBa €
UCIIOJIb30BaHUEM TUArHOCTUYECKUX CPEJICTB U UBMEPUTEIBHBIX KOMIUIEKCOB,



aHAJIM3UPOBATh MOJYUYECHHBIE PE3YJIbTATHI.
I1K 4.2 ITpoBepATh eTalld MOJBUKHOTO COCTaBa CPEACTBAMHU HEPA3PYIIAIOIIETO
KOHTPOJISI, aHATU3UPOBATH MOJYYEHHBIE PE3YJIbTATHI.
[1K 4.3.I1nanupoBaTh U OPraHU30BBIBATH TPOU3BOCTBEHHBIE PAOOTHI C
UCIIOJIb30BAaHUEM CHCTEMBI MEHEKMEHTA KAUECTBA.
I1IK 4.4 . Mcnonp30BaTh B MPOWU3BOACTBEHHBIX MTPOIECCAX CPEACTBA ABTOMATU3ALMHU U
MEXaHU3ALHH.

B npouecce ocBoeHMs JMCUMILIMHBI Y CTYAEHTOB J0JKHbI (POPMUPOBATHCHA
o0mme komnerenun (OK):
OK 1. IlonrumaTh CyIIHOCTh M COLMATIBLHYIO 3HAYMMOCTh CBOEH Oyayie mpodeccum,
MPOSIBJIATH K HEW YCTOMYUBBIA UHTEPEC.
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J€SATEIbHOCTh, BHIOMPATh TUIIOBBIE METO/BI U
CIIOCOOBI BBITOJIHEHUS TPO(ECCHOHANIBHBIX 3a]a4, OLIEHUBATh UX 3()(HEKTUBHOCTL U
KaueCTBO.
OK 3. [IpuHMMaTh pemeHus B CTAaHAAPTHBIX M HECTAHIAPTHBIX CUTYAIUAX U HECTH
32 HUX OTBETCTBEHHOCTb.
OK 4. OcymiecTBasTh MOUCK U UCHIOJIb30BaHUE UH(POpMALIK, HEOOXOUMOMN AJIs
3¢ (HEeKTUBHOTO BBINOIHEHUS TPO(PECCUOHANIBHBIX 3a]1a4, TPO(HECCUOHATIBHOTO U
JIMYHOCTHOI'O Pa3BUTHSI.
OK 5. Mcnonb3oBaTh HHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH B
PO EeCCUOHATIEHOM €SI TENIbHOCTH.
OK 6. PaboTtatb B KOJIJIEKTUBE U KOMaH i€, 3P (HEKTUBHO OOLIATHCS C KOJJIETaMH,
PYKOBOJICTBOM, TOTPEOUTENSIMHU.
OK 7. bpatb Ha ce0s OTBETCTBEHHOCTD 3a padOTy 4JIEHOB KOMaH/Ibl (ITOAYNHEHHBIX ),
pE3yNbTaT BBIOJHEHUS 3aIaHUN.
OK 8. CaMocTOSITENNBHO OMPEEATh 3aa4l MPOoGheCCUOHATBHOTO U JIMYHOCTHOTO
pa3BUTHS, 3aHUMATHCS caMO00pa30BaHUEM, OCO3HAHHO TUIAHUPOBATH MOBBILLICHUE
KBaJIM(PUKALIMH.
OK 9. OpueHTupoBaThCs B YCIOBUSIX YACTOM CMEHBI TEXHOJIOTUH B
Mpo(EeCCUOHATIHOM ESITEIbHOCTH.



1.4. KoJsu4ecTBO 4YacoB Ha OCBOeHHEe Ppadodeidl MNpPorpaMmbl Yy4eOHOM
AUCUMILUIUHBI:

Ounas ¢popma o0yuenus:

MaxkcumanbHas yueOHas Harpy3ka oOydaromierocs — 96 4acoB, B TOM 4HcIe:
OO6s3arenpHON ayauTOpHON ydeOHOM HArpy3ku obydatomierocst — 64 daca;
CamocTosTenbHOM paboThl 00y4Jaroerocss — 324acos.

3aounas popma o0yueHus:

MaKCUMaJIbHOW y4eOHOW Harpy3ku oOyudaromierocs — 96 dacoB, B TOM YHCIIE:
00s13aTeIbHOW  ayJUTOPHON y4ueOHOM Harpy3ku oOydaromerocs — 22 4Yacos,
CaMOCTOSITeNIbHOM paboThl oOyuaromierocs — /4 yaca.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JTUCHUIIJINHBI

2.1. O0beM yueOHOM JMCUMIIIMHBI M BUABI Y4eOHO! padoThl

Bua y4eOHoii padoThl Oobvem uacos
MakcumaJjibHas yyeOHasi HATpy3Ka (Bcero) 96
O0s3aTe/bHAsI ayIUTOPHAs yueOHAasi HATPY3Ka (Bcero) 64
B TOM YHCIJIE: 20
MPAKTUYECKHUE 3aHITUS
CamocTosiTejibHasi paboTa o0yyaromerocs (Bcero) 32
B TOM YHCJIE:
NuauBuayanbHble 3aaHUS
Bue aynutopHas camocTosITeNIbHbIE PaOOTHI i

Urorosas arrecraius B popme 3K3ameHa




2.2. TemaTnuyeckuii IJIAH U coJepPKaHue Y4eOHOH TUCUMIIMHBI JJIeKTPOHNUKA 1 MUKPONPOLECCOPHASI TEXHUKA

HaumenoBanue Copep:xkanne y4eO0HOro MaTepHuasa, 1a60paTopHbIe 3aHATHSI, CAMOCTOSITeJIbHAS padoTa 00yJaromuxcs O0bem yacoB | O0bem | YpoBeHb
pa3esoB U TeM JJIS O4YHOTO | 4aCOB 51| OCBOCHHS
OTJeJIeHUsI | 3209HOTO
oT/e1eHH
1 2 3
Paznen 1. DaeKTpoHHbIE 34
MpHOOPLI
Tema 1.1. ®usnueckue 1Conep:xaHue yuedOHOTro MaTepuaJa 2 2
OCHOBBI MOJIYNIPOBOJ- CoOcTBeHHas! 1 IPUMECHAS TIPOBOJUMOCTH ITOIYIIPOBOIHHUKOB.
HHMKOBBIX NPpUOOPOB duznveckue OCHOBBI 00pa30BaHMs U CBOWCTBA P-N Hepexona.

EmxocTs p-n-nepexona, mpoOoi p-n-nepexona

CamocrosiTe1bHast padoTa 00y4alouXcs 1 3
Pa6ota ¢ koHCcIekToM Jekuud. [1oAroToBKa K 1a00paTOPHOMY 3aHATHUIO.
ITonroToBka cooOIIEHUH UITH ITPE3EHTALUH.

IIpumepHas TeMaTHKAa COOOIIEHMIT MJIN MPe3eHTALNIA:

CoOcTBeHHas! MPOBOJMMOCTD MOJTYIIPOBOJHUKOB.

IIpumepHas NpOBOAUMOCTb NOIYIIPOBOAHUKOB.

O6pasoBanue p-N-epexona.

duznyeckue Npouecckl, Mpoxoasiue B P-N-nepexoae. CBoicTBa P-N-nepexona.
BonbramnepHas XxapakTepUCTHKA P-N-Tiepexoa.

EmkocTb p-n-nepexona. Buapsl npoboes p-N-nepexona

Tema 1.2. lToaynpoBoa- |2Coaep:kanue yueOHOro MaTepuasa 2 2 2
HHKOBbIE THOIbI KoHcTpyKIus 110I0B.

OCHOBHBIE XapaKTEPUCTHUKHU U MapaMeTPhl HOTYIPOBOJHUKOBBIX THOJOB.

Kitaccugukanus nonyrnpoBOAHHUKOBBIX AUOJIOB, YCIIOBHBIE 0003HaueHMsl. MapKUpoBKa, IPUMEHEHHE

3J1abopaTopHoe 3aHATHE 2 2 3
HccnenoBanue paboThl AMOIOB
CamocrosiTe1bHasi padoTa 00y4yalouuxcs 2 2

PaboTa ¢ KOHCTIEKTOM JIEKITUH.

IToAroTOBKA K 3alIMTE OTYETOB IO JTA00PATOPHOMY 3aHSTHIO.

IToaroToBKa cOOOIICHMIA NI MTPE3ESHTAITHH.

IIpuMepHas TeMaTHKA COOOIIEHU WJIM MPe3eHTAIUIA:

HOHprOBO}IHI/IKOBBIe JAOJbI: BBINPAMHUTECIILHBIC, CTa6I/IJ'[I/ITp0HI)I, TYHHCJIBHBIC, q)OTO)II/IO}lBI, CBETOAUOIbI, BApHKaAIIbI,
CHUIIOBBIC, JTABHHHBIC; YCIOBHBIC 0003HAYCHUS.

TeXHONOTHS N3TOTOBICHHUS JHOI0B, KOHCTPYKIIKS, BRIBOJIBI JHO/Ia — aHOJ[ M KaTO/I.

[IprMeHeHHe TOTYIPOBOHUKOBEIX THOJIOB, MAPKUPOBKA.

OCHOBHBIE TTApaMETPHI IMOTYIIPOBOAHUKOBBIX JHOMOB: HANPSUKEHUE, TOK, MOIIIHOCTh




Tema 1.3. Tupucropst

4Copnepxanne y4e0HOro MaTepuania

KoncTpykuust THpUCTOPOB.

[IpuHIMD neliCTBUS THPUCTOPOB, KilacCU(UKALNs, YCIOBHbIE 0003HAUCHHSI.
OCHOBHBIE XapaKTEPUCTHKH U MTapaMeTPbl THPUCTOPOB, IIPHMEHEHHUE

S5J1a6opaTopHoe 3aHsITHE
VccnenoBanue paboThl THPHUCTOPA

CamocrosiTeabHas padoTa 00y4alonHXCs

PaboTa ¢ KOHCIIEKTOM JICKIUH.

[ToaroroBka K 3aimure OTYETOB MO JIAOOPATOPHOMY 3aHSATHIO.

BrinonHenue pedeparos, HOATOTOBKA MPE3EHTALUH.

IIpumepHas TeMaTHKA COOOIEHUI WJIM NPe3eHTALUIA:

[TprHINT HeHCTBHUSA THPUCTOPOB. JJMHNCTOPEI, TPHHUCTOPHI, CHMHCTOPHI, CHIIOBBIC, JIABUHHBIC, YCIIOBHBIC
0003HaUEHHS.

TexHOoI0TNs N3rOTOBJICHHUS THPHCTOPOB, KOHCTPYKIHS, BBIBOABI THPHCTOPA — AHOA M KATOJ, YIIPABIISIOLIHI
3NEKTPOI.

[IprmMeHeHne THPUCTOPOB.

[TapameTpbl THPHCTOPOB: HANPSDKEHUE, TOK, MOIITHOCTh, MapKUPOBKA

Tema 1.4. Tpansucropsl

Conep:xanue yue0OHOro MaTepuasa

611puHIMN NeicTBYA, KiIacCU(HUKALUs TPaH3UCTOPOB, YCIOBHBIE
o6o3HaueHus. 7 OCHOBHbIE XapaKTEPUCTUKH U MapaMeTpbl TPaH3HUCTOPOB.
CxeMbl BKJIIOUEHHsI OMIOJISIPHBIX TPaH3UCTOPOB. PexxnuMbl paboTh

JlabopaTopHble 3aHATHS
8 UccnenoBanne padoThl TPAH3MCTOPA B PesKMMe YCHIIEHHS, H3MepeHHe 0CHOBHBIX
napaMerpos. 9.McciienoBanue padoThbl TPAH3MCTOPA B KIIOYEBOM peKHMe.

CamocrosiTeJibHasi padoTa 00y4arouuxcs

PaboTa ¢ KOHCIIEKTOM JICKIUH.

ITonroToBka K 3amuTe OTYETOB IO JIAOOPATOPHBIM 3aHATHUSAM.

[ToaroroBka cooOIIEHN WK TTPE3EHTAIIUH.

IIpumepHas TeMaTHKa COOOIEHUI WM NPe3eHTALUIA:

ITpuHIMnI AEHCTBUS TPAaH3UCTOPA, TPAH3UCTOPHI P- U N- TPOBOAUMOCTH.

Krnaccudukaius TpaH3uCTOpOB, YCIOBHBIE 0003HAUEHUSI.

CxeMa BKIIIOUEHHUS TpaH3HUCTOpa ¢ 00MMM 3MUTTepoM. CTaTHYeCKUH U HArpy30UHBIH PEeKUMBI paOOTHI.
Cxema BKITIOUEHHS TpaH3HUcTOpa ¢ o0mielt 6a3oil. CTaTHYECKU U HATPY30YHBIH PEXKUMBI PaOOTHL.
Cxema BKIIFOUECHUSI TPAaH3UCTOpaA ¢ OOIINM KOJUICKTOPOM (3MHUTTEPHBIA OBTOPHUTEINH). CTAaTHYECKUH M HArpy309HBIH
PEXHUMBI PaOOTHI.

KnroueBoit pexxiM paboThl TpaH3UCTODA.

OCHOBHBIE XapaKTEPUCTHKH U ITapaMeTpbl OUIOJISIPHBIX TPAH3UCTOPOB, IPUMEHEHHE, MapKUPOBKa

Tema 1.5. UuTerpanbHblie
MHMKPOCXeMbI

10Copnepxxanue y4yeOHOro MaTepuaJia

Ionstue 00 3MeMeHTax, KOMIIOHEHTaX HHTETPAIbHBIX MUKPOCXEM; aKTUBHBIC U ITACCUBHEIC DJIEMCHTBL. Y POBEHb
HMHTErPaIuy.

Knaccugukanus HHTErpaibHBIX MUKPOCXEM, CHCTeMa 0003HAYCHUIA




CamocrosiTe1bHasi padoTa 00y4aloHXCH

PaboTa ¢ koHCTIEKTOM JIeKITUH. [10r0TOBKa COOOIICHMIA MITH MPE3SHTAITHIH.

IIpumepHast TeMaTHKa COOOIIEHMI WJIM TIPe3eHTALMIA:

AKTUBHBIC U ITACCUBHBIE HJIEMEHTBI MUKPOCXEM: AUOJIbI, TPAH3UCTOPBI, PE3UCTOPHI, KOHJEHCATOPHI.
Knaccudukanys v Ha3HaYSHUE UHTETPAIBHBIX MUKPOCXEM. AHAJIOTOBBIE U IU(PPOBBIE MUKPOCXEMBI

Tema 1.6. IToaynposoa-
HHUKOBbIE GoTONPHGOPHI

11Conepxxanue y4ueGHOTr0 MaTepuaia

dotopesuctopsl, poToaro b1, HOTOTHPUCTOPHI, POTOTPAH3UCTOPHI, CBETOIUO/IBL: UX MPUHIIUII ACHCTBHS, YCIOBHbIC
0003HaYCHNS, IPUMECHEHHE.

[NoynpoBOTHUKOBEIE JIa3€PhI, IPUHLMII JEHCTBUS, IPUMEHEHHE.

OnTpoHBL, IPUHIIAIT ASHCTBHSI, YCIOBHBIE 0003HAYCHNUS, 00JIaCTh TPUMEHECHHS.

TepMucTOpHI, MPUHIMI JSHCTBUS, YCIOBHBIE 0003HAYCHNS, TPUMEHEHHE

CamocTosiTeJIbHasi padoTa 00yJaroIuXCcs

PaboTa ¢ koHCTIEKTOM JIeKITUH. [10r0TOBKa COOOIIICHIIA MJTH MPE3CHTAITHH.

IIpuMmepHasi TeMaTHKA cO001IeHNH, pe)epaToB WIH NPe3eHTaIHii:

®doTope3ucTopsl, HOTOANOIB, HOTOTHPHUCTOPEI, (POTOTPAH3UCTOPHL, IPUHLIUT JCHCTBUS, TIPUMCHEHIE.
CBeToauo b, MPUHIUN NeHCTBUS, IPIMEHEHHE.

[MomynpoBOAHUKOBBIE JTa3ePhl, PUHIIHIT ACHCTBUS, IPUMEHCHHE.

OnTpoHBI, Pa3HOBUIHOCTH, IPUHITUII JEHCTBUS, YCIOBHbIE 0003HaUCHHS, IPUMECHEHUE.
TepMHUCTOPBI, IPUHIIMIT ISHCTBHS, YCIIOBHbIE 0003HAYCHUsI, IPUMEHEHHUE

Pa3nen 2. DiieKTpOHHbIE
YCHJINTEJIN ¥ TeHEPaTOpPbI

16

Tema 2.1. DeKTpOHHBIE
YCHJIUTEIH

Conep:xkanne yueOHOro MaTepuajia

12Knaccudukanus yCuiInuTeNeH, CTpyKTypHas cXeMa YCHITUTEIS.

OCHOBHBIE XapaKTEPUCTUKH U MApaMEeTPBl YCHUIIATEICH.

PexumMbl paboThI yCUITUTEIEH.

Yeunurenu HanpsKeHUs.

13Vcunurenu MOIHOCTH.

Yeunurenu toka. JuddepeHinanbHble yCUITATEIH.

OnepanMoHHBIE YCUIIUTENH, HHTETPaJIbHOE UCTIONHEHNE, YCIOBHOE 0003HaUYEHHEe, IPUMEHEHNE

14J1a6opaTopHoe 3aHsITHE
HccnenoBanue 3J1EKTPOHHON CXEMbl HHBEPTUPYIOLETO U HEUHBEPTUPYIOLIETO YCUIIUTENEH, U3MEPEHNE OCHOBHBIX
apaMeTpoB

CamocrosiTeJibHasi padoTa 00y4arouuxcs

Pabora ¢ KOHCIIEKTOM JICKIIHH.

IMoaroToBKa K 3alIMTE OTYETOB IO JTA0OPATOPHOMY 3aHSATHIO.
IToaroToBka cooOIICHMIA UM MPE3SHTAIUH.

12

IIpumepHas TeMaTHKA COOOIICHUI WIIM NPe3eHTAIUIA:

Knaccudukanus ycunurenei, CTpyKTypHasi cXeMa yCHIUTEIS.

OCHOBHBIE XapaKTEPUCTHUKHU U TapaMeTpsl ycunuteneil. OopaTHas CBA3b B YCHIINTEIAX.
PexumMbl paboThl yeHIHTEIEH.

YceunuTenu HanpsHKeHUS, TPUHINAT paOboTHI.

YcunuTenu MOIHOCTH, IPHUHITIIT PaOOTHI.

OnepanvoHHBIE YCHITUTEIH, CXEMBI YCHIIUTENEH HAPSKCHUS Ha ONIEPAIIIOHHOM yCHUIINTEIe




Tema 2.2. Duekrponnsie |15 Conep:kanne yueOHOro MaTepuasia

reHepaTopbl Knaccudukanus 31eKTpOHHBIX TeHEpPaTOPOB. ABTOTEHEPATOP THUIA
RC. Cxema, npunImn padboTsl. CTaOMIN3aNNs 9aCTOTHI TCHEPATOPOB.
16 KBapiieBslii reHepaTop. DIEKTPUICCKUE HMITYIIbCHI.
Kiaccudukanus, ocHOBHBIE ITapamMeTphl. [ eHepaTop JIMHEHHO-
W3MEHSIoIerocs HanpspkeHuss. CHMMETpUYHBIN MyJIETHBHOPATOP.
MynsTHBHOpaTOp Ha OTeparuoHHOM ycunutene. Tpurrep [lMurra

17JIaGopaTopHoe 3aHsATHE
HccnenoBanue MyJbTHBUOPATOPOB

CamocTosiTeJIbHasi padoTa 00yJaroIuXCcs

Pabora ¢ KOHCIIEKTOM JIEKIIHH.

IToaroroBka K 3amuTe OTYETOB IO JTAOOPATOPHBIM 3aHITUSIM.
[ToaroroBka cooOIIEHN NN TIPE3EHTALIUH.

IpumepHas TeMaTHKA cOOOLIEHNI MM MPe3eHTalHUIA:
Kitaccudukanus 3JeKTpOHHBIX T€HEPATOPOB.

Astoreneparop tuna RC Ha IUCKPETHBIX AJIEMEHTaxX, NPUHLIUI PabOTHI.
Cxema reneparopa tuna RC Ha onepanvoHHOM YCHUIIHUTEIE.

[TpuHII paboThl KBAPIIEBOI'O PE30HATOPA.

Cxema KBapueBOoro reHepaTopa.

Knaccudukamnus 3neKTprieckux UMITyIbcoB. IlapaMeTpsl IMITYIbCOB.
PaboTa cxeMbl CHMMETPHYIHOTO MYJIETHBHOpATOpa Ha JUCKPETHBIX 3JIEMEHTaX.
Cxema MynpTHBHOpATOpa HA ONEPAIMOHHOM YCHUIIUTEIE

Paznen 3. UcTOUHUKH
BTOPUYHOTO MATAHUS

Tema 3.1. Heynpas- 18 Conepixanue y4eGHOT0 MaTepuaia

JisieMble BBINPSIMUTEU Knaccudukamnus BempsMuTesei.

[puHnmn gefictBrs 0qHO(A3HBIX BHIIPIMHTENICH, BpEMEHHbIE THarpaMMBbl HAMPSOKSHUH, OCHOBHBIE TAPaMETPBI.
TpexdasHple BHIIPIMHUTEIH, IPUHLIUIT ISHCTBUS, BPEMEHHBIC IHArPAMMBI

19J1a6opaTopHoe 3aHsITHE
HccnenoBanune 351eKTPOHHON cXeMBbl 0IHO(a3HOTO MOCTOBOTO HEYNPABIISIEMOTO BBINPSIMUTEIS, N3MEPEHNE OCHOBHBIX
apamMeTpoB




CamocrosiTe1bHasi padoTa 00y4aloHXCH

PaboTa ¢ KOHCIIEKTOM JICKIUH.

[ToaroroBka K 3aimure OTYETOB MO JIAOOPATOPHOMY 3aHSATHIO.

[ToaroroBka cooOIEHNH WM TIPE3CHTALINI.

IIpumepHas TeMaTHKA 1/l HOATOTOBKH COOOLIECHMIT NN Npe3eHTaluii:

Kiaccudukanus BeIIpSIMHATETICH.

OnHo(a3HbIH 0JHOTIOITYTIEPUOJHBIH BRIIPSIMHUTEND; IPUHIAI JEHCTBHSA, BDEMEHHBIEC AUarpaMMbl HalPsDKCHNH,
cpelHee 3HaYE€HHUE BRINPSIMIIEHHOTO HATPSKEHHS, TPUMEHEHHE.

OnHodaszHbI! IBYXITOTYIIEPHUOIHBIN BRIPIMUTENH CO CPEAHEH TOUKOM; MPUHIIAT TSHCTBUS, BPEMEHHBIC THarpaMMbl
HaNpsKEHUH, cpeJHee 3HAUECHUE BBINPSAMIIEHHOTO HANIPSKEHUS, IPUMEHEHHUE.

OnxHOda3HBII MOCTOBOW BBIIIPSIMUTEIb, IIPHHIUT IEHCTBHS, BpEMEHHbIC JHarpaMMBI HANIPsDKEHUH, cpeHee
3HAYCHHE BBIIPSIMIICHHOTO HAIPSKEHUs, IPUMEHEHHUE.

Tpex¢a3Hblil BBINPSMHTEIb, BBIITOIHEHHBIN IO cXeMe «3Be3/1a JlaproHOoBa»; MPUHIMI JeHCTBHSI, BpEMEHHBIE
JarpaMMsl, IpUMEHEHUE

Tema 3.2. Ynpasasiemble |20 Comep:kanne y4eGHOro MaTepHasa
BBINPSIMHUTEJIH [puHIDUD neiicTBUs ynpaBIsaeMbIX BRIIpsiMuUTEIel. Bpemennsie quarpammel. [IpiveneHme.
OcobeHHOCTH TpexX(Pa3HBIX YIPABISEMbIX BeIIpsMuTeNeH. CHCTEMa YIPaBICHHUS BBITPSIMHUTEISIMU

21JIabopaTopHoe 3aHsITHE
HccnenoBanue 1IEKTPOHHON CXEMbI OTHOMOTYIEPUOAHOTO YIIPABISIEMOTO BBIIPSMHTENS, H3MEPEHUE OCHOBHBIX
napamMeTpoB

CamocTosiTesibHasi padoTa o0y4arouuxcs

PaboTa ¢ KOHCIIEKTOM JIEKIIMH.

IToaroToBka K 3aIuTe OTYSTOB TI0 JIAOOPATOPHOMY 3aHATHIO.

[ToaroroBka cOOOLICHUH WU ITPE3EHTALUH.

IIpuMepHas TeMaTHKA COOOIIEHU WJIM MPe3eHTAIUIA:

[puHIMI JeHCTBHS YIPABIAEMbIX BBIIPSIMUTENCH Ha IpUMepe 0JHO(A3HON CXEMBI.
OcobennocTH Tpex(as3HbIX YIPABISIEMbIX BhIIpsiMuTeneil. [IpumeneHme
YIPaBISIEMBIX BBITPSIMUTENIEH

Tema 3.3. CriaxuBalo- 22Conep:xxanue yuedOHOro MaTepuajia

mue GuabTpbl Hasnauenue u knaccudukanus GuiIbTPoB.

Criaxuatoiue GHUIbTPbI C TACCUBHBIMU JJIEMEHTaMH: €eMKOCTHbIC, MHIIYKTHBHBIE. [IpuHIMI neiicTBus.
KoadduimeHT criaaxuBaHus.

OmHO3BEHHBIC 1 MHOTO3BEHHBIE (DHIIBTPHI.

AKTUBHBIC QIITBTPHI

23JIabopaTopHoe 3aHsITHE
HccnegoBanne CBOWCTB CTIIaXHBAIONIUX (DUIBTPOB

CamocTosiTeJibHasi padoTa 00yJarouuXcst

PaboTa ¢ KOHCIIEKTOM JIEKIHH.

IToAroToBKa K 3alIMTE OTYETOB 110 JTA00PATOPHOMY 3aHSTHIO.
IToaroToBka cOOOIICHMIA UM MTPE3ESHTAITHH.




IIpumepHas TeMaTHKA COOOIIEHUI WJIM NPe3eHTAIUIA:
Hasznavenue u knaccuduxanus GuiIbTpoB.

I"-o06pasnbie RC- u LC- QumbTphl, MpUHITUN TSHCTBUS.
IT-00pa3HbIif TaCCUBHBIA QHIBTD.

IonsTne «akTUBHBIE PUIBTPBD»

Tema 3.4. Craduamszaropsl (24Conep:kaHue yueOHOI0o MaTepHaJia 2
HANPSZKEHUS ¥ TOKA Kitaccugukanus crabmim3aTtopoB, mpuMeHeHue. [IpuHIn paboThl MapaMeTPHIECKOT0 CTabMIM3aTopa HANPSHKESHUS.
ITpunHIIT paboTHl KOMIIEHCAITMOHHOTO CTa0MIM3aTOpa HapshHKeHHss. KoMITeHCAIIMOHHBIA CTA0MIIN3aTOp TOKA
25/Ia0opaTopHoe 3aHATHE 2
HccnenoBanne mapaMeTpUUECKOro CTabMIN3aTOpa HAIPSKCHHUS
CamocTosiTeJIbHasi padoTa 00yJaroIIuXCs 1
PaboTa ¢ KOHCTICKTOM JICKITHH.
IToaroToBKa K 3alIMTE OTYETOB IO JJAOOPATOPHOMY 3aHATHIO.
IToaroToBKa COOOIICHMIA MM MTPE3CHTAITHIH.
IIpuMepHasi TeMaTHKA COOOIEHUI WM MPe3eHTAIUIi:
Knaccudukarus ctabunm3aTopoB, IpAMEHEHHE.
[MpuHIwI paboThl MAPAMETPHUUCCKOTO CTAOMIIN3aTOPA HATIPSIKCHUS
Pa3znea 4. Jlornueckue 14
ycTpoiicTBa
Tema 4.1. Jlornueckne 26Conep:xaHue yueOHOT0 MaTepHaJa 2
3JIeMeHTbI LM (ppoBO Jlornueckue snementsl 1, MJINU, HE. YcnoBuble 0003HaUYeHUs, TaOINIIBI ICTHHHOCTH.
TeXHUKH Jlornueckue snementsl MJIN-HE, U-HE. YcioBHble 0003HaYeHMs, TAOIHMIBI HCTHHHOCTH.
Onement 2U-HE B uHTErpaibHOM HCHOJIHEHNH, IIPHHIMII PaOOTHI
CamocrosiTeJibHasi padora 00y4arouuxcs 2
Pabora ¢ koHCIIekTOM Jtekuu. [ToAr0TOBKa COOOMICHU FITH MIPE3CHTAITHIA.
IIpumepHasi TeMaTHKA COO0LIEHMIT NJIM NPe3eHTALMIl:
Jlornueckue s3nementsl U, MJINW, HE. YcnoBHbIe 0003HaueHMs, Ta0IUI[a HCTUHHOCTH.
OcHoBHbIe 0a3ucHbIe Jorndeckue snementsl U-HE, NJIM-HE. YcnoBHble 0003HaueHMsI, TAOIHUIIBI HCTHHHOCTH.
Onement 21-HE B uHTErpaJibHOM HCIIOIHEHUH, TIPUHIMI PAOOTHI
Tema 4.2. KomOunammon- (27Coaep:kaHue yueOHOro MaTepuasa 2
Hble HH(pPpOBbIE KomoOuHannonubie niu)poBbie yeTpoicTBa: mudpatop, Aenmdparop, MyIbTUILIEKCOP, AEMYIbTUILICKCOP,
ycTpoiicTBa MOJIyCYMMAaTOp, CyMMaTop. Y CJIOBHbIE 0003HAUYCHHsI, HA3HAUCHNUE BHIBOJIOB, IPUMEHEHHE
CamocrosiTeJibHasi padoTa 00y4arouuxcs 2
PaboTa ¢ koHCTIeKTOM JeKIuu. [ToaroToBKa
COOOIICHNH VTN MPE3CHTAITHIA.
IIpumepHasi TeMaTHUKA COOOIIEHMIT UM MPe3eHTALMIi:
KombunannonHsIe U)pOBBIE YCTPOUCTBA: MK PATOp, AeHH(PaTOp, MyIBTUIUIEKCOD, AEMYIBTUILIEKCOP,
MOJyCyMMATOp, CyMMATOp. Y CIIOBHBIE 0003HAYCHHUSI, HA3HAYCHUE BHIBOJIOB, IPUMCHECHUE
Tema 4.3. Ilocnenosare- 28Copep:xanue yue0HOTr0 MaTepHaJa 3

JbHOCTHbIe HUGpPOBHIE
ycTpoiicTBa

ITocnemoBaTeIbHOCTHEIC TU(PPOBBIC YCTPOMCTBA: TPUITEP, CYSTUHK, PETHCTP. Y CIIOBHBIC 0003HAYCHUS, HA3HAYCHUE
BBIBOJIOB, IPHMCHECHHE.
RS-tpurrep, JK-tpurrep, D-tpurrep, T-Tpurrep; npuHOKI pabOThL, TAOJULEI HCTUHHOCTH




CamocrosTeabHas padoTa 00y4aloIHXCH

Pabora ¢ koHcriekToM Jiekiuu. [ToAr0TOBKa COOOMICHUH HITH MIPE3CHTAIHIA.

IIpumepHasi TeMaTHKA COOOIIEHMIT UJIM MPe3eHTALMIi:

[TocnemoBaTenbHOCTHEIC ITM(POBHIE YCTPOMCTBA: TPUITEP, CICTUHK, PETHCTP. Y CIIOBHBIE 0003HAUCHUS, HA3HAUCHNE
BBIBOZIOB, IPHMCHEHIE.

RS-tpurrep, JK-tpurrep, D-tpurrep, T-Tpurrep, npuHIun padboTsl, TaOIHIE HCTHHHOCTH

29KonTtpoJbHas paboTa
ITo pa3geny 4. Jlornueckue ycTpoicTBa

Paznen 5. Muxkponpouec-
COpPHBIE CHCTEMBI

12

Tema 5.1. [losrynposoa-
HHUKOBasl MaMATh

30Coaep:xanue y4eGHOro MaTepuaia

Hasnauenue 1 kinaccudukaiys 3alIOMUHAIONINX YCTPOICTB.

Craruueckue, AMHAMUYECKUE, TIepenporpaMMUpyeMble 3anoMuHatomue ycrporcrea. dmm-namsrs. Odnacts
NPHMCHCHHUS

CamocTosiTeJibHasi padoTa o0y4arouuxcs

Pa6ota ¢ koHCcnekTOM JieK1uH. [ToroToBKa COOOIIEHN HITH ITpEe3eHTaIHH.

IIpuMepHas TeMaTHKA COOOIIEHU WM MPe3eHTAINIA:

Kiaccugukanus 3aroMAHAIONUIX YCTPOMCTB.

Cratuveckue, IMHAMUYECKHE, TIepenporpaMMHUpyeMbIe 3alIOMUHAIOIINE YCTPOHCTBA; Ha3HAYCHHE, 001acTh
npumenenus. [Torstus ROM, RAM, CMOS-naMATh, K3III-TaMSTh.

OIBII-TaMATh, ACMOJIH30BaHNE BO BHEITHHUX 3AIIOMIHAIOIINX YCTPOMCTBAX

Tema 5.2. Anajioro-
uudpossblie u uudpo-
aHAJIOTOBbIE
YCTPOIiCTBA

31Coaep:xanue y4eOHOro MmaTepuajia

IMudposast 06paboTKa IEKTPUIECKUX CUTHAJIOB: AUCKPETHU3ALNs, KBAHTOBAHHUE.
32[TpuHmun paboTs! aHAJIOTO-IM(POBOTO Npeodpa3zoBaTens, IpUMEHEHHE.
[MpuHnun padoTsl HUPPO-aHATIOrOBOTO MpeodpasoBaTess, IPUMEHEHHE

CamocTosiTeJibHasi padoTa o0y4arouuxcs
Pabora ¢ KoHCIIEKTOM JieKIuu. IToaroroska
COOOIIEHNH WIIH NPEe3eHTAIHH.

IpumepHas TeMaTHKA cOOOLIEHNIT MJIN MPe3eHTALMIA:

IMudposas 06paboTKa INEKTPUIECKUX CUTHAJIOB: JUCKPETH3AIMA, KBAaHTOBaHKE. YacToTa AUCKPETU3AINU, YPOBHU
kBaHTOBaHUs. Teopema KorensHukoBa (HaiikBucra-lllennona). PaspsaaaocTs.

ITpunImn paboTel aHATOTO-IIU(POBOT0 IpeodpazoBaTessl. Y CIOBHbIE 0003HAYCHHS, TIPUMEHEHHE.

Ipuaun paboTs! nuppo-aHaIoroBoro nmpeodpasopatens. Y CIOBHBIE 0003HAUYEHUS, TPUMEHEHHE

Tema 5.3. Muxponpouec-
COpBI

32Conep:xanne yuedHOro MaTepuasia

CTpyKTypa nporeccopa, Ha3Ha4eHHE CTPYKTYPHBIX OJIOKOB.
Apxurexrypa npoueccopo. CISC-, RISC-, VLIW-npoueccopsi.
Muxponporeccopsl, pa3HOBUIHOCTH, TpuMeHeHue. Llndporsie
CUTHAJIbHBIE ITPOLIECCOPBI, IPUMEHEHNE. MUKPOKOHTPOJLIEDSI,
CUCTEMbI Ha KPUCTAJLIC, TPUMEHEHUE




CamocrosiTe1bHast padoTa 00y4aloHXCS 2
Pabota c koHcnekroM sekiuu. [lonroroBka coobieHnit win npesenTanuii. [lonroToBka Kk SK3aMeHy.
IIpumepHasi TeMaTHKA COOOIIEHMIT UJIM MPe3eHTALMIi:

CrpykTypa nporeccopa: apupMeTHKO-IIOTHIECKOe YCTPOWCTBO, YCTPOHCTBO YIIPaBIICHHS, BHYTPSHHSS IINHA,
BHYTPEHHSS IAMATH, PETUCTPHI KOMAH/, aapeca, JTaHHBIX.

TTonsTue apxurektypsl poH HelimaHa, rapBapICKO# apXUTEKTYPHI.

IIpoueccops ¢ moaubM Habopom komans (CISC), mporeccopsl ¢ cokpanieHHbM Habopom komans (RISC),
MIPOIIECCOPHI CO CBEPXUTMHHBIM KoMaHIHEIM ciioBoM (VLIW). TIponsBoanTenu, mpuMeHeHHE.

{udpoBbie cUrHaNBHBIE TPOLIECCOPHI, UX TPUMEHEHHE.

MUKpPOKOHTPOJUIEPHI, CHCTEMBI Ha KPUCTAJLIE, IPUMEHEHUE

Bcero 96

JIJ1st XapaKTepUCTUKU YPOBHS OCBOEHUSI y4eOHOI0 MaTepraia UCIOIb3YIOTCA CAEAYIOIIHNEe 0003HAUCHUS:
2 — penpoayKTUBHBIN (BBIIIOJIHEHUE AEATEILHOCTU IO 00pa3ily, MHCTPYKLHU WM O] PYKOBOACTBOM);
3— NPOAYKTUBHBIN (TJIAHUPOBAHUE U CAMOCTOSITENILHOE BBIMOJIHEHUE ACATEIbHOCTH, PEIIEHUE MPOOJIEMHBIX 33/1a4).




3. YCJIOBMS PEAJIU3AIIMU PABOYEN IMTPOTPAMMBI YUEBHO
T CTUTLIAHBI

3.1. TpeGoBanuss K MHHMMAJIbHOMY MAaTePHAIbHO-TEXHHYECKOMY
o0ecIeYeHU I

Peanmszarmus paboueii mporpamMmbl yueOHOW JUCHUIUIMHBI TpEOyeT HATWYHUS
nabopaTopuu DIIEKTPOHUKA U MUKPOIIPOIIECCOPHAs TEXHUKA.
O6opynoBanue nabopaTopuu U pabourx MecT J1adbopaTopuu:

- paboune MecTa 0 YUCITy 00YJaroIuXcs;
- pabouee MecTo MpenoiaBarTens;

- KOMIUIEKT y4eOHO-HaTJISTHBIX nocoouu 1o AIIEKTPOHUKE u
MUKPOIPOLIECCOPHON TEXHUKE;

- J1abopaTOpHBINA cTeH ] « TeopHst SMEKTPUUECKUX TIENIEH M OCHOBHI DJIEKTPOHUKI.

TexHu4ecKue cpeacTBa 00yYeHus:
- KOMIIBIOTEP C JINLIEH3UOHHBIM IPOrPaMMHBIM 00€CTIEUCHUEM;
- TIPUHTED;
- JIOKQJIbHAs BBIYMCIIUTENbHAS CETh C BBIX0JI0M B HTEpHET.

3.2. HudopmanuoHHoe odecriedeHne 00ydeHnst
IlepedyeHb peKOMeHIYeMbIX Y4YeOHBIX W3JIaHUH, HWHTEPHET-PECypPCoOB,
AOMOJTHUTEIbHOM JIUTEPATYPbI

OCHOBHBIE HCTOYHUKHU:

1. Tyces, B.I'., DnexTpoHrka 1 MUKpomnpolieccopHasi Texauka: yaeonuk / B.I'. I'yces,
KO.M. I'yceB. — Mocksa: KnoPyc, 2022. — 798 ¢. — ISBN 978-5-406-08700-8.
— URL.:https://book.ru/book/941129.

2. O®pono B.A. IludpoBas cxemorexnuka: yueOHuk B 4 4. Y.1 — ®I'bY IO
YuyeOHo-MeTOANYECKUM I[EHTp MO O00pa30BaHUI0 Ha  JKEJIE3HOJAOPOKHOM
tpancnopte, 2020. -292c. - Pexxum poctyna: http://umczdt.ru/books/953/242200/

3. ®ponor B.A. IludpoBas cxemorexHuka: yueOHuk B 4 4. Y.2 — ®I'bY IO
YuyeOHo-MeTOAMYECKUM I[EHTp MO O00pa30BaHUI0 Ha  >KEJIE3HOJAOPOKHOM
tpancnopte,2020-600 c. - Pexxum mocryma: http://umczdt.ru/books/953/242201/

4. ®ponoB B.A. udposas cxemorexnuka: yueonuk B 4 4. U3 — OI'BY AIIO
YuyeOHo-MeTOANYECKUM I[EHTp MO O00pa30BaHUI0 Ha  >KEJIE3HOJAOPOKHOM
tpancnopte,2020-400 c. - Pexxum moctyma: http://umczdt.ru/books/953/242202/

5. ®ponor B.A. IludpoBas cxemorexnuka: yueOHuk B 4 4. U.4 — OI'BY JIIO
Y4eOHO-METONUYECKUH LIEHTp MO0 O00pa30BaHUIO Ha  KeJIE3HOJOPOKHOM
tpancnopte,2020-516 c. - Pexxum mocrtyma:: http://umczdt.ru/books/953/242204/

JlonoaHuTENbHBIE NCTOYHUKHU:

1. Axumona I'.H. Dnexrponnas texnuka. CIIO -M.:YueOHO-MeTOAMYECKUH LIEHTP
no 00pa3OBaHMIO Ha KeEJNe3HOAOPOkHOM TpaHcnopte, 2017. -331c. - Pexum
nocryma: https://umczdt.ru/books/44/18678/

2. Jlemamesa T.FO. DOnexktpuueckue amnmapaThl M 1€ BaroHOB. YueOHOE
nmocooue:CI10.-Mockaa, 2016. — 144 C.- Pexum JOCTyma:
http://umczdt.ru/books/44/18681/

3. JlemameBa T.FO. Onekrtpuyeckue anmaparbl M 1€MW BaroHoB. YueOHOE



http://umczdt.ru/books/953/242200/
http://umczdt.ru/books/953/242201/
http://umczdt.ru/books/953/242202/
http://umczdt.ru/books/953/242204/
https://umczdt.ru/books/44/18678/
http://umczdt.ru/books/44/18681/

rmocobue:CIT10.- Mocksa, 2016 .-144 c.
®ponoB B.A. DnekrponHas texHuka: Yacte 2: CXeMOTEXHUKA 3IEKTPOHHBIX CXEM

[OnexkTpoHHbIli  pecype]: yueOHMK/ DponoB B.A.— DIEKTpOH. TEKCTOBBIC
naHHble—  M.:  YuyeOHO-METOIMYECKMA WEHTp MO0  OoOpa3oBaHUIO  Ha
KEJIe3HOJOPO)KHOM  TpaHcmopte, 2015— 612 c¢— Pexum gocryna:

http://umczdt.ru/books/44/62163/
®posnoB B.A. Dnexrponnas TtexHuka: Yacte 1: DnekTpoHHBIE NPUOOPHI U

yCcTpoicTBa [DaeKTpoHHBIM pecypc]: yueOHuk/ @posoB B.A.— DnekTpoH.
TEKCTOBbIE JlaHHble.— M.: Y4eOHO-METOIUYECKH LEHTp MO0 00pa30BaHUIO Ha
KEIEe3HOJAOPOKHOM  TpaHcmopte, 2015.— 532 c— Pexum pocryna:

http://umczdt.ru/books/44/18676/

[Tonkparor FO.W. DnexkTpoHHBIE TpeoOpa3oBaTeiM BaroHOB: y4eb. mocodue. —
M.: ®I'BOY  «Y4eOHO-METOMUYECKHA IIEHTP MO0  O0O0pa3oBaHUIO  Ha
KEJIE3HOJOPO)KHOM  TpaHcmoptey, 2014. — 194 c.- Pexum pocryna:
http://umczdt.ru/books/38/18747/

[TonkparoB FO.W. DnexTpoHHbIe MpeoOpa3oBaTei BaroHOB: y4ed. mocobue. —
M.: ®I'BOY  «Y4eOHO-METONWYECKH IEHTP IO  O00pa3oBaHUIO  Ha
KEJIE3HOJIOPOKHOM TpaHcnopTey, 2014. — 194 ¢

HNuTepHeT-pecypcesr:
Buneokypc anexTpoTexHuka u snektponuka. @opma goctymna: Www.eltray.com
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4. KOHTPOJb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOI
T CHUTIIAHBI

Kontpoab m omeHka pe3ynbTaTOB OCBOCHUS Y4e€OHOM JUCHUIUIMHBI IS
0a30BOIl MOATOTOBKM OCYILECTBISIETCS MpeErojaBaTelieM B MpoOIecce MPOBEICHUs
YCTHOTO OIpOCa, JIAOOPATOPHBIX 3aHATHI, KOHTPOJIBHBIX padOT MO TeMaM y4eOHOU

JUCHUIIIIMHBI, @ TAKXKC 3K3aMCHAa.

PesyabTarsl
(ocBOEHHbBIE
npogdeccuoHaIbHbIE
KOMIIETEHIIUH)

OcHOBHBIE IIOKA3aTEIH
OIIEHKH Pe3yJIbTaTOB

®opMBbI U METObI
KOHTPOJISI H OLEHKHU

[IK 1.1. DkcmtyaTupoBath
MOJIBUKHOM COCTaB
HKEJIE3HBIX JIOPOT.

N3mepsTe napameTpbl
IIEKTPUYECKUX CXEM.

JlomarniHee 3aj1aHus
poOJIEMHOTO XapaKTepa,
TECTUPOBAHUE TIO pa3jiesiaM U
TeMaM.

[IK 1.2. IIpou3BOaUTH
TEXHUYECKOE 00CTyKNBaHUE
U PEMOHT MOJBUKHOTO
COCTaBa )eJEe3HBIX JOPOT B
COOTBETCTBHH C
TpeOOBaHUSIMU
TEXHOJIOTHYECKHUX
MIPOIIECCOB.

ITonb3oBaThCs
JIEKTPOHHBIMU TIPUOOPaAMH H
o0opynoBaHuEM, H3MEPSThH
MapaMeTpbl AIEKTPUUECKUX
cXeM

DkcnepTHoe HabI0AeHUE Ha
MPAKTUYCCKUX 3aHATUAX.
OneHka BBITOIHEHHBIX
3amanuii. TectupoBaHue.

IIK 1.3. OGecrieunBars
0€30I1aCHOCTh JIBUKEHUS
MOJABMKHOTO COCTaBa.

AHaNM3UpoOBaTh COCTOSTHUE
ANEKTPUYECKUX LETIEN 1
BBITIOJTHATH HEOOXOAUMYIO
KOPPEKLHUIO

Ocyl1ecTBIATh KOPPEKLIUIO
(uctpaBiieHHE) CAETaHHBIX
OmrOOK Ha HOBOM YPOBHE
npeyaraéMbIxX 3aJaHHi.

IIK 2.1. IlnanupoBats u
OpPraHHU30BBIBATH
MIPOU3BOJICTBEHHBIE PAOOTHI

KOJIJIEKTUBOM HCIIOJIHUTENEH.

YMeTh BEIIBIISATH
HEJIOITYCTUMBIEC HETIOCTATKH
pu cOOPKE U IKCIUTyaTalluu
AIIEKTPOHHBIX CXEM

DKcrnepTHOE HAOI0IeHNEe Ha
MPAKTUYECKHUX 3aHSATHUSX.
OHCHKa U BBIIIOJIHCHUSL.

[1K 2.2. IlnanupoBats u
OpPraHU30BBIBAThH
MEPOTIPUSTHSI 1O
COOJIIOJICHUIO HOPM
0e30macHBIX YCIOBUN Tpy/a.

3HaThL OCHOBHEBIE BUBI
MOTEHIHAILHBIX OITACHOCTEH
7 UX TTOCJEIICTBHMN
npodeccuoHaNbHOM
JIEITENLHOCTH.

DKcrepTHOE HAOI0IeHNEe Ha
IIPAKTUYECKUX 3aHATHUSAX,
OIICHKA BBITTOJIHEHUS.
TectupoBanue.

1K 2.3. KonTposmpoBats u
OLIEHHUBATh KaYECTBO
BBINOJIHAEMBIX paboT.

HpOBOI[I/ITB CaMOKOHTPOJIb,
B3aMMOKOHTPOJIb
BBIIIOJIHSAEMEBIX 3aJaHU.

DKcrepTHOE HAOII0IeHUE Ha
MPAKTUYCCKUX 3aHATUAX,
OIICHKA BBITTOJIHEHUS
3aJaHuH.

I1IK 3.1. OdopmasaTs
TEXHUYECKYIO U
TEXHOJIOTUYECKYIO
JJOKYMEHTAIUIO.

OdopMIIsATh yCTaHOBIEHHYIO
JIOKYMEHTAIHIO.

DKcrepTHOE HAOI0IeHNEe Ha
MPAKTUYECKHUX 3aHATHUSAX,
OIICHKA BBITTOJTHCHUS
3aJaHuH.

[1K 3.2. Pa3zpabatsiBath
TEXHOJIOTMYECKHUE IIPOLIECCHI
Ha PEMOHT OTAEJIbHBIX
JETaJIe U y3I10B
ITOJABUYKHOTO COCTaBa
JKEJIE3HBIX 10pOr B
COOTBETCTBHH C
HOPMaTUBHOMN

3HaTh MepHl 0€30MaCHOCTH U
npaBujIa TEXHUYECKOH
SKCIUTyaTally pu paboTte ¢
AIIEKTPOHHBIMHU CXEMaMHU.

DKcrepTHOE HAOI0IeHNEe Ha
MPaKTUYECKHUX 3AHITHUSX,
OLIEHKA BBITTOJTHEHUS
3aganHui. TectupoBaHue.




JOKYMEHTAIUEH.

[1K4.1.0npenenarsb
COCTOSIHHE Y3JIOB, arperaToB
U CUCTEM IIOABUKHOIO

YMeTb KOHTPOIUPOBATH
paboTy IeHCTBYIOMIUX CXEM
3HATh [PUHLIMNII IEHCTBUS

TectupoBanue, mpoBeaeHNE
CEMUHAPOB 110 TEMaM,
IIpoBe/IeHUE J1abOPaTOPHBIX U
IIPAKTHUYECKUX 3aHATUH C

COCTaBa C MCII0Jb30BaHUEM MHUKPOIPOIIECCOPHBIX OIICHKOW YPOBHS YCBOCHUS
JMArHOCTUYECKHUX CPEACTB U | CUCTEM, POBOAUTH UX
HU3MEPHUTEIIbHBIX KOMIUIEKCOB | MPO(UIAKTHKY
aHAIM3UPOBATH MOJIYUCHHbBIE
pe3yIbTaThI
Ilons30BaThCs

IIK 4.2.ITpoBepsTh neranu
MIOJIBUKHOI'O COCTaBa
CpeAcTBaMu
Hepa3pyLIAIOLIEro KOHTPOJI,
aHAJIM3UPOBATh M1OJyYCHHbIE
pE3yIbTATHI

AIIEKTPOHHBIMU NMPHOOpaMH U
U3MEPSTh apaMeTPhI
AIIEKTPOHHBIX CXEM

DKCIEepUMEHTAIBHOE
HaOJIIOeHUE Ha
7a00PATOPHBIX 3ASATUAX

I1K 4.3.ITnanupoBats u
OpraHU30BBIBATh
IIPOU3BOJICTBEHHBIE PAOOTHI C
HCIOJIb30BAHUEM CUCTEMBbI
MEHE)KMEHTa 1 KauecTBa

[TpousBoguTh
CpaBHUTEILHBIN aHAIN3
MIPUMEHEHUS MUKPOCXEM
pasIMYHBIX (HUpM

IIpoBenenue ceMmuHapos,
HOJr0TOBKA pedeparoB 1o
OTACIBbHBIM TEMaM

I1K 4.4 Vicionbp30BaTh B

YMeTh Monb30BaThCS

SKCHepeMeHTaJ'IBHOC Ha6JHOZ[eHI/Ie

IMPONU3BOJACTBCHHBIX SJICKTPOHHBIM 3a BBIIIOJITHCHUEM J'Ia60paTOpHI>IX u
nmponeccax cpeacrea 060py,I[OBaHI/IeM nu MPAKTUYCCKUX 3aHITUI
aBTOMaTu3anu u HN3MCPUTCIIBHBIMU

MECXaHHU3allun HpI/I60paMI/I

JUis TpoBepKHM 3HAHUN CTYIAEHTOB IO OKOHYAHWU HM3YYEHUS OTIEIbHBIX
pa3ziesioB U TeM MPOBOIAUTCS PyOEKHBIN KOHTPOJIb, B TOM YHCII€ B (pOpME peiTHHTA.
JIiss KOHTpOJISI W OIEHKM 3HAaHWH O BCEM TEeMaM JUCIUIUIMHBI HCIIONB3YIOTCS
KOMIIBIOTEPHBIE TEXHOJIOTHH.

@®opMBl M METOIBl KOHTPOJS U OIEHKHA pPEe3yNbTaTOB OOYYCHHS JIOJKHBI
MO3BOJIATH  TPOBEPATH Yy OOyYarOmmMXcs HE TOJIBKO  CHOPMHUPOBAHHOCTH
npo(ecCHOHANBHBIX KOMIETCHIIMA, HO W pa3BUTHE OOIMX KOMIIETEHIMH W
00ecreynBaINX UX YMEHUM.



PesynbTarsl

OcCHOBHbBIE TOKA3ATEJIHN OI[EHKH

(I)OpMI)I H METOABbI KOHTPOJIA U

(OCBOCHHLIQ oﬁmne KOMHETGHHHI/I) pe3yJjabTara OICHKU
TEKYLIUH KOHTPOJb B (opme
OK 1. Ilonumate CymHOCTh U yi P bop
. 3alUThl  JIAOOpPATOpPHBIX U
COLIMAJIbHYI0 3HAaYMMOCTh CBOEH | I€MOHCTpaLUs UHTEpeca K o
MPaKTUYECKUX 3aHITHH;

Oynymie mpodeccuu, MPOSBIATH
K HEH YCTOWYHBBIN UHTEPEC

Oymymieit mpodeccuun

TCCTUPOBAHUC 110 pasgcjiaM H
TEMaM

BBIOOp M MPUMEHEHHE METOJIOB U

OK 2. Opranu3oBbIBaTh
Croco0oB perieHus .
COOCTBEHHYIO JeSITeIbHOCTb, TEKyIIHMid KOHTPOJIb B (opme
MpoeCCHOHANBHBIX ~ 3a7a4 B
BBIOMpPATh THIIOBBIE METOIBI U 3aUThl  JTAOOPAaTOPHBIX U
obnactu OpraHu3aluu .
CHOCO0BI BBITIOJTHEHHS MIPAKTUIECKUX 3aHSATHIA;
IIEPEeBO30YHOTI0 MPOLECCa;
npodeccroHaIbHBIX 3amad, TECTUPOBAaHHUE IO pa3lenaM U
OILICHKa 3¢ heKTUBHOCTH u
oneHnBaTh UX 3()(HEKTHBHOCTH U TeMaMm
KayecTBa BBITOJIHEHHS
KayeCcTBO
npodecCHOHATBHBIX 3a/1a4
pa3paboTKka MEpONpUATHA MO
NpeayIpexk ICHHUIO NPUYUH | TEKYIIUHA KOHTPOIb B (opme
OK 3. IlpunumaTh peuieHUs B PEAYHPEATL P P bop
HapyLIeHUs 0€30MacHOCTH | 3aIIUTHl  J1a0OpaTOPHBIX U
CTaHJApTHBIX W HECTaHIAPTHHIX .
JIBYDKCHUS, NPAaKTUYECKUX 3aHSTHIA;
CUTyallUsiX M HECTH 32 HHUX
MPaBWIBHOCTh U OOBEKTUBHOCTH | TECTUPOBAHUE IO pas3iesiaM U
OTBETCTBEHHOCTh
OIICHKH HECTaH/IapTHBIX U | TeMaM
ABapUNHBIX CUTYalui
OK 4. OcymiecTBiarh TOUCK U .
. TEKYLUIMH KOHTpOJIb B (opme
UCTIOJIb30BaHUE uHpopmanuy, | 3pHeKTUBHBIH TOUCK, BBOI U
. ., | 3aIIUTBl  JTAOOPAaTOPHBIX U
HeoOXoauMon 17st 3((PEKTUBHOTO | HCIIONIB30BAHNE HEOOXOAMMOM .
MPAKTUYECKUX 3aHATHI;

BBINOJIHEHUS NTPO(ECCHOHATIBHBIX

UHQOpPMALUK Ul BBIOJHEHUS
npogeccuoHaNbHbIX 3a/1a4

TCCTUPOBAHUC II0 pasgcjiaM H
TCEMaM

3ama4, Mpo(ecCHOoHaTbHOTO U
JIMYHOCTHOTO Pa3BUTHSI

OK 5. Ucnons3oBath
WHPOPMAITUOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJOTHU
B npodeccnoHaIbHOU
JICSITeTIBHOCTH

UCIIOJIb30BaHNE MH(OPMAIIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJOTMH
JUIs peteHns Npo(eccuoHaIbHBIX
3a1aq

TEKyIIUHA KOHTPOJb B (opme
3alUThl  JJAOOPATOpPHBIX U
MPaKTUYECKUX 3aHITHH;
TECTUPOBAaHHUE I10 pas3jenaM U
TeMaM

OK 6. Paborars B KOJUIEKTUBE WU

TEKyLUIMH KOHTPOJIb B (opme

B3aMMOJICHCTBHE CO CTYJCHTAMHU | 3aIIUTHI  JTA0OpATOPHBIX U
KOMaHJe, YQPEKTUBHO 0OLIaThCs .
W TPErojaBaTeIsIMH B  XOJIe | MPAKTUYCCKUX 3aHATHII;
C KOJUIETaMH, PYKOBOJICTBOM,
oOydeHus TECTUPOBAHUE MO pasleiaM u
noTpeduTensIMu
TEMaM
OK 7. Bpatp Ha  ce0s TEKYIIUHA KOHTPOIb B (opme
YMCHHE TPUHUMATh COBMECTHBIC
OTBETCTBEHHOCTh 32  paboTy 3alIUThl  JJAOOPAaTOPHBIX U
000CHOBAaHHBIC PEIICHHS, B TOM N
YJIEHOB KOMAaH/IbI MPAKTUICCKUX 3aHATHIA;
quciie B HECTaHJIAPTHBIX
(TTOAYMHEHHBIX ), pesymbrar | B— TECTUPOBAHUE TIO pasleiaM Hu
BBIIIOJIHEHHS 3aJaHUN Y TeEMaM
OK 8. CaMOCTOSTENHHO | OpTraHU3alMs  CaMOCTOSTEILHBIX
OTIPEIIENIATh 3aa4d | 3aHATUN npu U3YyYCHHUU | TEKYIIUH KOHTPOJb B (opme
pohecCuOoHaIHLHOTO U | mpoeccHoHATLHOTO MOTYJIS; 3aIUTBl  JTA0OPATOPHBIX U
JIMYHOCTHOI'O pa3BUTHS, | IUTAHUPOBAHHE 00yJaromuMcs | IPaKTHYECKUX 3aHATHIA;
3aHUMAThCS CaMOOOpa30BAHUEM, | TMOBBIIICHUS KBATH(DUKAIMOHHOTO | TECTUPOBAHHE IO pa3lieiaM U
OCO3HAHHO IUIAHUPOBAThH | YPOBHS B obnactu | TeMam

ITOBBIIIICHUC KBaJ'H/I(l)I/IKaL[I/II/I

JKCJICSHOAOPOIKHOI'O TPAHCIIOPTA

OK 9. OpuentupoBaThCsi B
YCIIOBUSIX 4acToOn CMEHBI
TEXHOJIOTHI B
npoecCuoHaIbHON

JCATCIIbHOCTHU

IMPUMCHCHUE WHHOBAIITMOHHBIX
TEXHOJIOTHI B obnactu
OpraHu3aliuu nEepeBO30YHOTO
mponecca

TEKyLUIMH KOHTPOJIb B (opme
3alIUThl  JTAOOPAaTOPHBIX U
MPAaKTUYECKUX 3aHATHH;
TECTUPOBAaHUE 110 pas3jienaam u
TeMaM




5 METOIAUYECKHE PEKOMEHJAIIUKX 11O  OPrAHM3AIIMU
N3YYEHUSA JUCHUITVINHBI

5.1 Meroaudeckue peKoOMeH AU MPEeTo1aBaTeio

B cootBerctBun ¢ tpedoBanusmu ®I'OC CIIO mo cnernuansHocty 23.02.06 B
HEeasX peanu3alus KOMIIETCHTHOCTHOTO IIOJX0Ja TMpeAycMaTpUBaeT IIHPOKOE
UCIIOJIb30BaHUE B 00Pa30BaTEIbHOM IPOIECCEe aKTHUBHBIX W MHTEPAKTUBHBIX (HOpM
IIPOBECHUS 3aHATUM.

Ilepeuenv mem 3anamuii, peanu3zyemvlx 6 AKMUGHOU U UHMEPAKMUBHOU

dopmax

Ne Ha3Banue Tem Dopmbl 00yUeHHsI

1 |ITomynpoBOAHUKOBBIE IPUOOPHI Cemunap C 3JIEMEHTaMU
poOIeMaTHKH

2 |DJeKTPOHHBIC TEeHEPATOPHI U YCHIUTEIN [IpakTrka-uccnemoBanue

3 |BelnpsMuTenu Cemunap C 3JIEMEHTaMU
npoOIeMaTHKH

4 |MHTerpaibHble MUKPOCXEMBI CemuHap B 1MAJIOTOBOM PEXUME

5 |OnepanroOHHBIC YCUIUTEIIN CemuHap € HMCMHOJB30BAHUEM METO]IA
«KPYIJIOTO CTOJIA».

6 |Jlornueckue cXeMbl TpeHunr. DKCnepUMEeHTAIbHAS
paboTa Ha cTeHIax

7 |DnekTpoHHBIE MPeoOpa3oBaTEIH JlaboparopHoe 3anstue. Pabota B
rpymnmax.

3agaHust Uil CaMOCTOSITEILHOM pPabOThl pa3faloTCs CTyACHTaM B TEUCHHE
W3y4YCHUsS AUCHMIUIMHBI W CHAIOTCS B IHCbMEHHOM BHJIE BO BpPEMSI H3YUYECHHS
yueOHoro Marepuana. [Io TemMaM KOHTPOJIBHBIX BOIPOCOB JIJISi CAMOCTOSTEIBHOTO
W3Yy4EeHUSs MPEeANoaraeTcs, pemneHue 3auad, opopMiaeHue 0TYETOB M0 J1a00PATOPHBIM
M TpakTUYecKuM  paboTaMm,  COCTAaBJICHHE  KOHCIIEKTOB,  BBhIUEPUYHBAHUE
MPUHITUITHATBHBIX CXEM B DJIEKTPOHHOM BHJIE, MOJATOTOBKA COOOIIEHU O HOBHHKAX
TEXHUYECKOM uHOpMaIUM C JajdbHEHIIMM o0OCyxaeHueM B rpymmax. Jlis
BBITIOJIHEHUSI CaMOCTOSITEIbHOW PaOOThl MCIOJIB3YIOTCS JUTEpaTypHbIE HWCTOYHHKH,
KOTOpbI€ TPHUBEJICHbI B CIHCKE OCHOBHOM M JOMOJHUTEIBHOW JHUTEpPATyphl IO
JTVCIUILIMHE.

Tekylmnuii KOHTPOJIb 3HAHWUW OCYIIECTBIIIETCS IPEINOJAABATEIEM, BEAYIIUM
3aHATUS B BUJIE:

® KOHTPOJBHBIX PabOT;

® [ICbMEHHBIX JOMAIIHUX 3aJaHUM;

® [IOATOTOBKH JOKJIaJ0B, peepaToB, BEICTYIICHHUII;

® [[POMEKYTOYHOT'O TECTUPOBAHUSI IO OTICJIBHBIM pa3jesiaM JUCIUIIINHBI.

HToroBbIli KOHTPOJIb 3HAHUH 110 JUCHUILIAHE MPOBOAUTCS B BUJIE DK3aAMEHA B
KOMOMHHpOBaHHOU QopMme (B hopme TecTUpOBaHUS U YCTHOU (popme).



5.2 Metoauyeckre peKOMEHAAIMH IS CTYI€HTOB

3aHATHA TPOBOJSATCS B COOTBETCTBUU C YU€OHBIM IUIAHOM U PACIIUCAHUEM, TIPU
TOM Ha CaMOCTOSATEJBHYI0 IOATOTOBKY NPOrPaMMOM JMCLHMIUIMHBI OTBOAUTCS 32
gaca. /JlaHHOe BpeMs CTYHEHTHl IUIAHUPYIOT 110 HWHAUBUIAYAJIBHOMY IUIAHY,
OPUEHTHPYSCh Ha MIEPEYeHb KOHTPOJIBHBIX BOIPOCOB, 3aJaHUM U1 CAMOCTOSATEIbHOU
paboOThl M CHUCOK Y4eOHOM JUTEpaTyphl, pEKOMEHAYEMBIH CTYIAEHTaM B KayeCTBE
OCHOBHOW M JIOIIOJIHUTEIIBHOM IO COOTBETCTBYIOIIEH AUCHUIUIMHE. CaMOCTOSTENIbHAS
paboTa CTyIEHTOB IMOJApa3yMeBaeT pabOTy IOJ PYKOBOJACTBOM IPENOJaBaTENs
(KOHCyNbTalMY, MOMOILb B PELIEHUH JOMAIIHUX 3aJad U Ap.) U UHAUBHIYAJIbHYIO
paboTy CTyleHTa, BBINOJHAEMYIO, B TOM uuciae ¢ BboixogoMm B Hutepuer. Ilpum
peanu3anuyu  0O0pa30BAaTENbHBIX TEXHOJOTWH HCIOJIb3YIOTCS CIEIYIOUIUME BHJIbI
CaMOCTOSITENIbHOM PabOTHI:

® U3ydeHHE MaTepuasa yueOHbIX IOCOOUIL;

® [IOATOTOBKA HCCIEAOBATEIBCKOTO MPOEKTA;

e 1ouck nHdopmanuu B cetu «MHTEpHET» U NEPUOANYECKON IUTEpaTypE;

JUIsT KaueCTBEHHOIO OCBOEHMS JUCUUIUIMHBI CTYJEHTaM HEOO0XO0IUMO
MOCEIIATh 3aHATHS W KOHCYJIbTalMUu. POPMON HTOTOBOIO KOHTPOJIS SIBIIAETCA
sk3aMeH. [lomolp B MOATrOTOBKE K 3K3aMEHY OKa3bIBA€T NEPEUYEHb BOIPOCOB K
9K3aMEHy, TpeACTaBieHHbIH B 1. 6.3. Ilpu wW3ydeHMH UCIUIUIUHBEI
PEKOMEHyeTCsl MCMOJb30BaTh MHTEpHET-pecypChl 3IEKTPOHHO-OMOIMOTEUHON
cuctemsl http://umczdt.ru.

6 @OPMbI TEKYHIEI'O KOHTPOJISI YCIHEBAEMOCTH W
IHPOMEXYTOUYHOU ATTECTAIIMN OBYYAIOIIINXCA

6.1[lepevyeHb BONMPOCOB K IK3aMEHY

1. O6bsicauTe 00pa3zoBaHre COOCTBEHHOM MPOBOIUMOCTH B MOJIYITPOBOTHUKAX.

2. OO®bsAcHUTE 00pa30BaHNE MPUMECHOM MPOBOJIUMOCTH B MOIYIIPOBOTHUKAX.

3. IlpuBenute BAX P-N mepexoma, 00BSICHATH €€ X0 U CACNIAaTh BHIBO O
ceorictBe P-N mepexona.

4. OOBsCHUTE HA3HAUYECHHUE U IPUHIUI ACHCTBUS MOJIYIPOBOJHUKOBOIO
BBIIIPSIMUTENBHOTO IMOAA.

5. OOBsicHUTE TOCTPOEHUE KOHTAKTOB MOIYIPOBOAHUKOB THma P 1 N B
MJIOCKOCTHBIX U TOYEUYHBIX JUO/IAX.

6. Pacckaxute 00 ucnonp3oBanuu npoo6ost P-N nmepexona B cxeme crabuiuzaun
HaIPSHKEHUS.

7. Pacckaxute 00 yCTpOMCTBE M MPUHIIMIIE IEHCTBHSI THPUCTOPA, TTOKA3aTh €T0
BAX.

8. OOBsicHUTE HA3HAYCHUE TPAH3UCTOPOB, JaTh TMOHITHE OUTIOISPHOTO U
MOJICBOTO TpaH3ucTOpa, u3oodpaszuts YI'O.

9. IlpuBenute cxemy CTaOMIM3ALUU HATPSDKEHUS C IIOMOIIBIO CTAOMIIUTPOHA.

10.ITpuBeaunTe Tpu CXeMbl BKIFOUEHHS TPAH3UCTOPOB U OOBSICHUTE UX
KO3 (PUIIMEHTHI TTepeiaur B CPAaBHUTEIBHOM OLIEHKE.

11.00bsicHUTE NPUHLIUI JEHCTBUS OUTIOJISIPHOTO TPAH3UCTOPA U €r0
YIOPABJISIIOULYIO POJb B IPOLECCE YCUIICHHUS.

12.006bsicHUTE YCTPOMCTBO U MPUHIIUI ACUCTBUS MOJIEBOIO TPAH3UCTOPA.
[Tpusenute ero YI'O

13.Hapucyiite cemMeiicTBO BXOIHBIX M BBIXOJHBIX XapaKTEPUCTUK TPAH3UCTOPA,


http://umczdt.ru/

BKJIFOUEHHOTO 10 CXEME C O0IIKUM SMUTTEPOM

14.006bsicHUTE pa3Iuyne B CTATUIECKOM U TMHAMHYECKOM PEXUMax padOThI
TpaH3UCTOPA.

15.00bsicHUTE NPUHLIUI JEHCTBUS (POTORIEKTPOHHOTO MOJIYIIPOBOJHUKOBOTO
npuoopa (poropesncTopa U CBETOMOIA).

16.Pacckaxkute 0 Ha3HAYEHUU U TIPUHIIUIIE IEHCTBUS YCUIIUTENSI HU3KOM YacTOTHI
Ha TPAH3UCTOPE.

17.1TokaxuTe C MOMOIIBIO CTATUYECKUX XapaKTEPUCTUK TPAH3UCTOPA MOCTPOCHUE
JTMHAMUYECKON XapaKTePUCTUKH.

18.00bsicHuTe Ha3HAUCHUE U IPUHITUI JIEHCTBUS TPEX(Pa3HOTO BHITPIMUTEIIS.

19.006bsicHUTE MPUHIIAT JEHCTBUSI MOCTOBOTO OTHOTIOJIYTIEPHOTHOTO
BBIIPSIMUTEIIS.

20.PacckaxuTte 0 cocobax yMeHbIIeHHs Ko puimenTa myabcaluii B
BBIIPSIMUTENBHBIX YCTPOMCTBAX.

21.JlaiiTe moHsTHE OOPATHOM CBSI3U B YCHIIUTENAX U MPUMEHEHUE 00paTHOU CBSI3U
B IIPOLIECCE YCUIIEHUS U T'€HEPALUU IEKTPUUECKUX CUTHAJIOB.

22.PacckaxuTe 0 MPUMEHEHUU OTPUIIATEILHOM U MOJIOKUTEIHHOM 00paTHOMN
CBSI3U.

23.I1osicuute oTauuns 0OpaTHOM CBS3M 110 TOKY U 10 HANPSKEHHUIO,
IapajijIeJIbHOM, MOCJIEN0BATEIBHON U CMEIIAHHOM.

24 PacCkaxuTe 0 Ha3HAYEHUU U MPUHIUIE 1eHCTBUS U30UPATEIBHOIO YCUITUTEIIS.

25.PacckaxuTte 0 cioco0e moydeHus: CHHYCOMIaTbHBIX CUTHAIOB C TIOMOIIIBIO
LC-renepatopa.

26.PacckakuTe 0 Ha3HaUYCHNUH W TIpuHITHIE AeicTBus RC-Teneparopa.

27.0xapakTepu3yiTe IPUHIUI PabOTHl UMITYJILCHOTO T€HEepaTopa.

28.PacckaxuTe 0 HA3HAYCHUU U TIPUHITUTIE IEHCTBUS yCUITUTEIS BRICOKOU
YacTOTHI HA TPAH3UCTOPAX.

29.Ilosicaute mpuHLMI TocTpoeHus jgorunueckux cxem U, MJIN, HE na mpumepe
JMOJTHO-TPAH3UCTOPHOMN WJIM TPaH3UCTOPHO-TPAH3UCTOPHOM JIOTHKH.

30.00bsicHUTE HA3HAYCHUE Y TPUHITUI ACUCTBUSI CHMMETPUYHOTO TPUTTEpa Ha
TPaH3UCTOPAX.

31.00bsicHUTE HA3HAYCHUE W TPUHITUT AEUCTBUS (Ha30uyBCTBUTEIHLHOTO
YCHIIMTEIIS.

32.00bsicHUTE HA3HAYCHUE U TIPUHITUI ACUCTBUS TPOCTEUIIIETO ONIEPAIIMOHHOTO
YCUIIMTEIIS.

33.Pacckaxxute 0 MpUMEHEHUHU OJIOKHUHT-TeHEpaTOpa U MPUHIIMIIE €ro PadoTHhI.

34.IlpuBenure cxemy ABYXKACKaJIHOTO YCUIIUTENS Ha MOJIEBBIX U OUTOJISIPHBIX
TpaH3UCTOpaX.

35.00bsicHUTE HA3HAYEHKE ONTPOHA U MPUBEAUTE CXEMY €0 UCIOJIb30BaHMUS.

36.Pacckaxute 0 mosieBbIx Tpansuctopax tumna M/II.

37.00bsiCHUTE TTOHATHE «DJICKTPOHHBIN KITIOU» U MIPUBEIUTE €T0 CXEMY Ha
OUMONSIPHOM TPAH3UCTOPE.

38.00bsacHUTE IPUYMHY UCKAXEHUH B YCHIIUTESX U COCOOBI X YMEHbBIICHUSI.

39.00bsicHUTe HA3HAYEHUE ITU(DPOBBIX HHTETPATHHBIX CXEM.

40. OO0bsicHuTe pUHIMT TIocTpoeHus jorudeckux cxem M-WUJIN, U-HE na
OUMOJNSPHBIX TPAH3UCTOPAX.
41. OObscHUTE  TPUHLMI  JEHCTBUS,  HWHBEPTUPYIOIIETO U HE

WHBEPTUPYIOIIETO YCUIUTENEH Ha TPUMEPE ONEPAIIMOHHBIX CXEM.



