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1.MACHOPT PABOYEN PO PAMMBIYUEBHOM JJUCHUTITAHBI

1.1. Oo6aactb npuMeHeHusi padoyeii MPOrpaMMbl

Pabouast nmporpamMmma y4yeOHOW MUCHUILUIMHBI SIBJISETCS YACTHIO MPOTPaAMMBI
MOJATOTOBKU CHEIUAIUCTOB cpeanero 3BeHa B coorBercTBuu ¢ GI'OC CIIO mo
cnenuanbHocT 23.02.06 Texnuueckas >Kcniyamayus HOOBUICHO20 COCMABA
JHCeNe3HbIX 00POe.

1.2. MecTo y4yeOHOIi TMCHUIUIMHBI B CTPYKType NPOrpaMMbl HOATOTOBKH
CICLMAJINCTOB CPEIHEro 3BeHa:
YdeOHasi AUCHMILUIMHA OTHOCHUTCS K 0OIenpo(deCCHOHANBHBIM JUCIUIUIMHAM
npo¢eCCHOHATIBHOIO Y4eOHOTr0 LIUKIIA.

1.3. Heau u 3aapaum y4eOHO AUCHUILIHHBI — TPEOOBAHNS K pe3yJabTaTaM
OCBOCHHS YUeOHOI TUCIUIINHBI

B pesynbTaTe ocBoeHUs y4eOHON AUCITUTUIMHBI 00YJarOIIUIICS JOKEH

yMeTh:

M3MEPSITh MapaMETPhI STEKTPOHHBIX CXEM;

MOJIb30BATHCA AIEKTPOHHBIMU TPUOOpPaMu U 000PyAOBaHUEM

3HATH:

PUHIIUI PA0OTHI U XapaKTEPUCTUKU JIIEKTPOHHBIX MPUOOPOB;

IPUHITUI pabOThl MUKPOIIPOLIECCOPHBIX CUCTEM.

B pesyabrare ocBOCHUSI Y4eOHOW IMCHUILIMHBI TPOUCXOAUT IOITAIHOE
(popMupoBaHue 3J1eMEHTOB 00IIUX M MPOPECCHOHATBHBIX KOMIIETEHIUI:

OK 01. Breibupath criocoObl pemieHus 3aaad npodeccCHoHanbHON eaTeTbHOCTH
IPUMEHUTENIBHO K PA3TUYHBIM KOHTEKCTaM.

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpPEACTBA  IOWCKA, aHalu3a |
UHTEpHpeTanuu UHGOpMAIMK W HHPOPMAIIMOHHBIE TEXHOJIOTHH IS
BBITIOJIHEHHUS 33/1a4 TPO(PECCUOHANIBHOM eI TeIbHOCTH.

OK 03. IlmanupoBaTh W peaiu30BBIBATh COOCTBEHHOE NPO(PECCHOHATBHOE U
JUYHOCTHOE pa3BUTHE, MPEANPUHUMATEIBCKYIO JCSITEIbHOCTh B
npodeccuoHanbHOU cdepe, HCMOob30BaTh 3HAHMUS 10 (PUHAHCOBOMU
IPaMOTHOCTH B Pa3lIUYHBIX KUZHEHHBIX CUTYAIHSIX.

OK 04. DOddexTuBHO B3auMoAeCTBOBATh U padOTATh B KOJJIEKTUBE U KOMaH/E.

I[IK 1.1  3OkcrmmyatupoBaTh NOABUKHOM COCTAB KEJIE3HBIX JOPOT.

I[IK 1.2 IIpou3BOAUTH TEXHUYECKOE OOCITYKMBAaHHUE M PEMOHT MOJBUKHOIO
COCTaBa JKENE3HbIX JOPOI B COOTBETCTBUU C TpeOOBAHUSIMHU
TEXHOJIOTUYECKUX MPOLIECCOB.

[IK 1.3  O6ecneunBarh 6€30MaCHOCTH IBUKEHUS MOABUKHOIO COCTABA.

[IK 2.3  KoHTponaupoBaTh U OIEHUBATH KAYECTBO BHITIOHSIEMBIX PaOOT.



[IK 3.1 OdopmisaTh TEXHUYECKYIO U TEXHOJIOTHYECKYIO TOKYMEHTAIHIO.

[IK 3.2 Pa3pabaTbiBaTh TEXHOJIOTMYECKHE MPOLECCHl HA PEMOHT OTAEIbHBIX
JeTaJled W Y3JIOB IIOJABIKHOTO COCTaBa JKEJIE3HBIX JOpOr B
COOTBETCTBUM C HOPMAaTUBHOM JTOKYMEHTALIMEH.

1.4, KogudecTBO 4YacoB Ha ocCBoeHHe padodeil mnporpamMmbl yueOHOI
AUCHUIIHHBI:
MaxkcumanbHas yueOHast Harpy3ka oOydatomerocs 112 yacos, B ToM uucie:
oOsi3aTenpHas yacTh — 82 yaca;
BapuaTuBHas yacTth — 30 4acos.
VYBenmueHue KoJaM4ecTBa 4acoB padoyeil MporpaMmel 3a CYET BaApHATHBHOM
YacTH HaAIPaBJICHO HA yenybieHue 00bEMa 3HaHUHN TI0 pa3zesiaM IPOTrPaMMBI.
MakcumanbHOU yueOHON Harpy3ku oOyqaromierocst — 112 gacos, B ToM
qUCIIE:
00s13aTeIbHOM ayAUTOPHOM yueOHOU Harpy3ku oOy4daromnierocs — 76 4acos;
CaMOCTOSITENIbHOM paboThl 0O0yyJaromierocst — 36 4acos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCIUTLTAHBI

2.1. O0beM TMCHHUILVIMHBI U BUABI Y4eOHOM padoThl

Bux yueOHoit padoThl Oobvem uacos

MakcuManbHasi yueOHasi HAarpy3ka (Bcero) 112
Oo0s13aTesibHasi ayAUTOPHasi y4eOHAsl HArPYy3Ka (Bcero) 76
B TOM YHCIIE:
TEOPETUYECKOE O0yUeHNE 56

71ab0paTopHBIC 3aHATHS 20
BHeayautopHasi caMmocTosiTe/IbHAsI padoTa 00y4aromuxcsi 36
(Bcero)
B TOM YHUCIJIE: 20

MIOATOTOBKA K JJA00PaTOPHBIM 3aHSTUSIM M KOHTPOJILHOM padoTe

MOJIFOTOBKA COOOIIEHUI MITH MTPE3EHTAIIHI 16

IIpomexxyTouHasi arrecTauusi MPpoBoaAUTcs B popme sx3ameHna




2.2. TemaTuyecKkni IJIAH M COAEPKAHUE TN CIUTTHHBI

HauMenoBanue
pa3aesioB U TeM

Conep:kanue y4eOHOr0 MaTepuaJia, JJadopaTopHble 3aHATHS, CAMOCTOSITeILHAsA padoTa
o0yuyarumxcst

Oo0bem
4acoB

YpoBennb
O0CBOEHMS

1

2

4

Paszgea 1. DaekTpoHHbIE
npuodopsl

36

Tema 1.1. ®uznueckue
OCHOBBI
MOJYNPOBOHUKOBBIX
npudopos

Conep:kanue y4e0OHOIro MaTepuaa

CobcTBEeHHAs U IPUMECHAs! IPOBOAUMOCTD MOIYIPOBOAHUKOB.

duznyeckue 0OCHOBBI 00pa30BaHMs U CBOMCTBA p-n nepexoaa. EMkocTh p-N-nepexona, mpobdoit p-n
nepexosia

CamocrosiTesibHasA padoTa 00yyaromuxcst

Pabota ¢ KOHCTIEKTOM JICKITUH.

[ToaroroBka k 1a6OPaTOPHOMY 3aHSITHIO.

[ToaroroBka cooOieHN WU MPE3EHTAIUH.
TemaTuka co00IIeHUIT UM NPe3eHTANMIA:
CobcTBEeHHas MPOBOAMMOCTD MOJIYITPOBOJHUKOB.
[IpumMecHas nmpoBOAMMOCTb MOJTYIPOBOJIHUKOB.
ObpazoBanue p-n-nepexoaa.

dusnueckue MpoIecchl, MPOXosIIre B P-N-nepexoae. CBoiicTBa P-N-nepexoa.
Bonpramrepnas xapakTepucTuka p-n-nepexona.
EmkocTs p-n-nepexona. Buasl npoboes p-n-nepexona

Tema 1.2.
IHorynpoBoagHHKOBbIE
AMObI

Coaepixanue yueOHOro MaTepuasa

KoHcTpyknus quonos.

OCHOBHBIE XapaKTEPUCTUKH U TapaMETPbl OJYIPOBOJHUKOBBIX AHOOB.

Knaccugukanys noaynpoBOJHUKOBBIX TMOJIOB, YCIOBHbIE 0003HaYeHUs1. MapKUpOBKa, MPUMEHEHHE

2-3

JlabGoparopHoe 3ansiTue Ne 1
CHsITHE BOJIBT — aMIIEPHON XapaKTEPUCTUKU JTUOJA.

CamocrosiTesibHasi padoTa 00yYarOMXxcst

PaboTa ¢ KOHCIIEKTOM JIEKIIHH.

[ToaroroBka K 3amuTe OTYETOB MO JAOOPATOPHOMY 3aHSTHIO.
[TonroToBka cooOLEHU WK TIPE3eHTaLUH.

TemaTuka coo0IIeHUIT M NPe3eHTANMIA:




2

HOHYHpOBOl[HI/IKOBBIe AUOABI: BLITPAMUTCIIBHBIC, CTa6I/IJII/ITp0HBI, TYHHCJIbHBIC, (bOTOI[I/IO[[BI,
CBCTOAUOAbI, BapHUKaIlbl, CUJIOBBIC, IABUHHEIC; YCIIOBHBIC 0003HaYCHHUS.

TexHO0I0THs N3TOTOBICHHS AUOO0B, KOHCTPYKIUA, BBIBOABI ANOAA — AHO U KaTO.
HpI/IMCHCHI/Ie IMMOJYIIPOBOJHHUKOBBIX AUOJ0B, MAPKHUPOBKA.

OcHoBHBIC napaMeTphbl NOJYIIPOBOAHUKOBLIX AUOAOB: HAIIPAKCHHUE, TOK, MOIIHOCTDH

Tema 1.3. Tupucropbi

Conep:kanue y4yeOHOro MaTepuasa

KoHcTpykuus THpuCTOpOB.

[TpuHIMI nEHCTBUS TUPUCTOPOB, KIAcCU(UKALIUS, YCIOBHBIE 0003HAUCHUSI.
OCHOBHBIE XapaKTEPUCTUKH U IapAMETPbl TAPUCTOPOB, IPUMEHEHHE

JlaGopaTopHoe 3aHsiTHe No2
HccnenoBanme paboThI THPHCTOPA

CamocrosiTesibHasA padoTa 00yYarOIuxcst

PaboTa ¢ KOHCIIEKTOM JIEKIIHH.

[ToaroroBka K 3aluUTe OTYETOB IO TAOOPATOPHOMY 3aHSTHIO.

Brimonnenue pedepaTos, TOArOTOBKA MPE3eHTALNH.

TemaTnka coo0MIeHHIT NJIM NTPEe3eHTALMIA:

[IpuHuMn nefcTBUs TUPUCTOPOB. IMHUCTOPBI, TPUHUCTOPBI, CAMHCTOPBI, CUJIOBbIE, JIJABUHHBIE,
yCJIOBHbIE 0003HAUECHMS.

TexHomorus U3roToBJIEHUS TUPUCTOPOB, KOHCTPYKIUS, BBIBOABI TUPUCTOPA — AHOJI U KaTOJ,
YIPABIIAIOIIMNA 2JIEKTPOLI.

[IpumeneHnne THPUCTOPOB.

[TapameTpsl THPUCTOPOB: HANPSKEHUE, TOK, MOIIHOCTh, MAPKUPOBKA

Tema 1.4. Tpansucropsl

Coaepixanue yueOHOro MaTepuasa
[Tpuniun neiicTBus, Ki1accupUKaIMs TPaH3UCTOPOB, YCIOBHBIE 0003HaYeHUs1. OCHOBHbBIE

XapaKTePUCTUKU U MapaMeTpbl TPaH3UCTOPOB. CXeMbI BKIIOUEHUS OUTIOJISPHBIX TPAH3UCTOPOB.

PexumMbl paboThI

2-3

JlabopaTopHble 3ansiTust Ne3
CHaTHe BXOJHBIX W BBIXOIHBIX XapPaKTCPHUCTHUK TPAH3HUCTOPA.

N

CamocrosiTesibHast padoTa 00y4arOmMXCs

PaboTa ¢ KOHCIIEKTOM JIEKIIHH.

[ToaroToBKa K 3aIIKUTe OTYETOB MO TAOOPATOPHBIM 3aHSATHUSIM.
[ToaroroBka cooOmeHN WU TPE3EHTAIUH.




TemaTnka co00IEHUIT WIN MPe3eHTAIUI:

[TpuHIMnI eiCTBUS TPAaH3UCTOPA, TPAH3UCTOPHI P- U N- IPOBOJUMOCTH.

Knaccudukanus TpaH3ucTopoB, yciaoBHbIe 0003HaueHs1. Cxema BKIIOYCHUS TPAH3UCTOPaA € O0IIUM
sMuUTTepoM. CTaTUYECKUI U Harpy304HbIi pexkuMbl paboThl. CXxeMa BKIIFOUEHUS TPaH3UCTOpa ¢ 00IIen
6a3oii. CTraTuueckuii ¥ Harpy304HbIA PeKUMBI paOb0oThl. CxeMa BKIIOUSHHUS TPAH3UCTOpa ¢ O0IIUM
KOJUIEKTOPOM (AMUTTEPHBIN MOBTOPUTEND). CTaTHYECKU U HArPy30UHBIN peKUMBI paboThl. KitroueBoii
peXUM pabOThI TPAH3UCTOPA.

OCHOBHBIE XapaKTEPUCTUKH U TapaMeTPbl OUMOJSIPHBIX TPAH3UCTOPOB, MPUMEHEHUE, MAPKHPOBKA

KonTtpouabHnas pa6ora
Pacuer napamMeTpoB TPaH3UCTOPOB MO BXOJHBIM M BBIXOJHBIM CTATHYECKUM XapaKTEPHCTUKAM.

Tema 1.5. UnTerpajibHbie
MHKPOCXeMbI

Conep:xanue yueOHOro MaTepuasa

[Tonsitue 00 3MeMeHTax, KOMIIOHEHTaX WHTETPAIbHBIX MUKPOCXEM; aKTUBHBIC U MTACCUBHBIE AJIEMEHTHI.
YPpOBEHb UHTETPALIUN.

Krnaccudukanus nHTerpaibHbIX MUKPOCXEM, ccTeMa 0003HaYeHUN

CamocrosiTesibHasA padoTa 00yyaroumuxcst

Pabora ¢ xoHcniekToM sekiun. [loaroroBka cooOIIeHNH WU TPE3EHTALHI.

TemaTuka co00IICHUI UM NIPE3eHTALMIA:

AKTHBHBIE U TACCUBHBIE 2JIEMEHTHI MUKPOCXEM: TUO/bI, TPAH3UCTOPBI, PE3UCTOPBI, KOHJEHCATOPHI.
Krnaccudukanus v Ha3HaueHHEe UHTETPATIbHBIX MUKPOCXEM. AHAIOTrOBbIE U IU(PPOBbIE MUKPOCXEMBI

Tema 1.6.
IHorynpoBoaHUKOBBIE
(oTronpudopsi

Conep:xaHue y4eOHOro MaTepuaJia

dotope3uctopsl, HOTOANO B, POTOTUPUCTOPHI, (POTOTPAH3UCTOPHI, CBETOAMO/bI: UX TIPUHIIHIT
)ICfICTBI/IFI, YCJIOBHBIC 0603Ha‘~ICHI/I5[, IMPUMCHCHUC.

OnTpOHBI, NPUHIKII JCHCTBUS, YCIOBHBIC 0003HAYEHUS, 0071aCTh IPUMEHEHUS

2-3

JlaGopaTopHble 3ausiTusi Ne4
HccnenoBanue paboTel reHepupyronero GoToanoa.

CamocrosiTesibHas padoTa o0yuyaroumuxcst

PaboTa ¢ KOHCIIEKTOM JIEKIIHH.

[ToaroroBka K 3anuTe OTYETOB IO JTAOOPATOPHBIM 3AHITHSIM.

[TonroToBka cooOLIEHUI WK TPE3EeHTALUH.

TemaTtuka coo0ueHuii, pedpepaToB WM NMPe3eHTALNINA:

dotope3ucTopsl, HoToan0 b, POTOTUPUCTOPHI, (POTOTPAH3UCTOPHI, IPUHIHIT ACUCTBHS, IPUMEHEHHE.
CBeToaMObl, NPUHIUT AEUCTBUS, IPUMEHEHHE.




2

[TonynpoBOIHUKOBBIE JIa3€Pbl, IPUHILIUI ICHCTBUS, IPUMECHEHUE.
OnTpoHsbl, Pa3HOBUAHOCTHU, IPUHIIUIT AEHCTBHSI, YCIOBHbIE 0003HAUEHUS, IPUMEHEHHUE.
TepMucTopsl, TPUHLNI JENCTBUS, YCIOBHBIE 0003HAYEHMs], IPUMEHEHHE

Paznen 2. DiiekTpoHHbIE
YCHJIMTEJIN M TeHePATOPbI

24

Tema 2.1. j1eKTPOHHBbIE
YCHJIMTEJH

Conep:kanue y4eOHOro MaTepuaa

Knaccudukanus ycunurenei, CTpyKTypHast CXeMa yCHIIUTEIS.
OCHOBHBIE XapaKTEPUCTUKH U NTaPAMETPbl YCUIUTEIEH.

PexxumMbl paboTHI yCHITUTETICH.

MHorokackajgHble yCUIUTEIN HAIPSKEHUS.

JIByXTaKTHBIE YCUIIUTEIA MOITHOCTH.

Ycunurenu NOCTOSHHOTO TOKA. Y CUJINTENN HA TYHHENIbHbBIX JU0JAX.

JlabopaTopHoe 3ansiTue Ne 5
HccnenoBanne 0CHOBHBIX TAPaAMETPOB AIEKTPOHHOTO YCHIIUTEISL.

CamocrosiTesibHasA padoTa 00yyarouuxcst

PaboTa ¢ KOHCIIEKTOM JIEKITHH.

[ToaroroBka K 3aluUTe OTYETOB IO TAOOPATOPHOMY 3aHITHIO.
[ToaroroBka cooOmeHN WU MPE3EHTAIUH.

TemaTnka coo0LIEHUIT HJIN NIPE3eHTAIMI:

Krnaccudukanus ycunurenei, CTpyKTypHasi cCXeMa yCUITUTES.

OcCHOBHbBIE XapaKTEPUCTUKU U MapaMeTpbl yeunutenei. OOpaTHas CBsI3b B YCHIIUTEIAX.
Pexumbl paOoThl ycunurenei.

Ycunutenu HanpsKeHUsl, TPUHIUI paOoThI.

Ycunurenu MOIIHOCTH, TPUHIIMIT PabOTHI.

OnepallmoHHbIE YCUIIUTENN, CXEMBI YCUIIMTENIEH HAIPSYKEHUS HAa ONEpallMOHHOM YCUIIUTENIE

Tema 2.2. Jj1eKTPOHHBIE
reHepaTopbl

Conep:kanue y4eOHOIro MaTepuaa

Knaccudukanus >eKTpOHHBIX TeHepaTopoB. | eHepaTopbl CUHYCOMIAIBHBIX KOJIOaHUH 1
nuioo0pa3zHoro HanpspkeHus. Cxema, IpUHIUNI paboThl. DIeKTpruueckue uMnyiabscel. Knaccudukanus,
OCHOBHBIE napaMeTpbl. CUMMETpUYHBIN MyabTHBHOpaTop. OaHoBHOpaTop. Tpurrep. binokunr-
reHeparTop.

JlabopaTopHoe 3ansitue Ne 6, 7
WccnenoBanue paboThI reHEpaTopa MHI000pa3HOTO HANPSHKCHHS.

10




1 2 3 4
CHsTHE XapaKTEPUCTHK MYJIBTUBHOPATOPA, AaHAIN3 €r0 PabOTHI C MOMOUIBIO ocHIuIorpada.
CamocTrosiTesibHasi padoTa 00yYarOMXxcst 4
Pabota ¢ KOHCTIEKTOM JICKITUH.
[ToaroroBka K 3alUTe OTYETOB IO JTAOOPATOPHBIM 3aHSATHUSIM.
[ToaroroBka cooOIIEHUI UK TTPE3ECHTALIUH.
TemaTuka co00IIeHUIT UM NIPe3eHTANMIA:
Knaccugukanus 3JeKTpOHHBIX T€HEPaTOPOB.
ABtoreneparop tuna RC Ha JUCKPETHBIX JIEeMEHTaX, MPUHIIUI PabOTHI.
Cxema reneparopa tTuna RC Ha onepanimoHHOM yCHITUTEIE.
[TpunIMnI paboThl KBapLIEBOTO pe30HATOPA.
CxeMa KBapIIeBOTO T€HEepaTopa.
Knaccudukanus snekTpudeckux UMIynscoB. [lapameTpbl UMITYIbCOB.
PaboTa cxeMbl CHMMETPUYHOTO MYJIBTUBHOpATOpa HA JUCKPETHBIX DIIEMEHTAX.
Cxema MynbTHBHOpaATOpa Ha ONEPAIMOHHOM YCUJIUTEIE
Pa3pnen 3. UcTouHuKH 16
BTOPUYHOTO MUTAHUS
Tema 3.1. Coaep:xaHue yueOHOro MaTepuaJa 2 2
Heynpasisiemble Knaccudukanus BeIIpIMUATETCH.
BBINPAMUTEIN [Tpunuun aericTBus 0JHO(]A3HBIX BHIIPAMUTENEH, BpEMEHHBIE AUarpaMMbl HallPSKEHU, OCHOBHBIE
napameTpel.
TpexdazHble BHITPSIMUTENN, IPUHIUN ISHCTBUS, BPEMEHHBIE JarpaMmbl
JlabGopaTopHoe 3ansiTue Ne§
Uccnenoanue GopMbl HAPSHKEHUS U TOKA OJHOMOTYIIEPHOIHOTO U IBYXITOIYTIEPHOTHOTO 2
BBIIIPAMUTCIIA.
CamocrosiTesibHas padoTa 00y4arOMMXCs 1

PaboTa ¢ KOHCTIEKTOM JIEKITHH.

[ToaroroBka K 3alIUTe OTYETOB IO TAOOPATOPHOMY 3aHATHIO.

[ToaroroBka cooOIIEeHN UITH TIPE3EHTAIUH.

TemaTuka 1151 NOATOTOBKH COOOIEHUI WM NPe3eHTANM:

Krnaccudukanus BeIIpIMUATENTCH.

Onnroa3HbIN OTHOMOTYIEPUOAHBIN BHIMPSIMUTEIND; IPUHIIHIT JEHCTBHS, BpEMEHHBIC JHArpaMMbl
HaIpsDKEHUH, CpeJIHEee 3HAYCHHUE BBITIPSIMIICHHOTO HAMIPSKEHUS, TPUMEHEHHE.

11




1 2 4
Onnoda3Hblii ABYXIIOIYTIEPUOAHBINA BRIIPIMUTEb CO CPETHEN TOUKOM; MPUHIUI JSHCTBUS, BpEMEHHbBIE
JyarpaMMbl HaIpsDKCHWM, CPEIHEE 3HAUCHUE BBIIPSMIICHHOIO HAIIPSKEHUS, IIPUMEHEHUE.
OnHoda3HbIif MOCTOBO BBINPSMHUTENb, IPUHIUI JCHCTBUS, BPEMEHHBIE TUarpaMMbl HAIPSKSHUH,
CpelHEe 3HaUCHUE BBIIPSMIICHHOIO HAIIPSKEHUS, IPUMEHEHUE.
TpexdazHblii BRITPSIMHUTENh, BBIOJIHEHHBIN 110 CXeMe «3Be3/a JIaproHoBay; IPUHIIMI JeHCTBUS,
BPEMEHHBIE IMAarpaMMBbl, IPUMEHEHHE
Tema 3.2. Ynpasasiemble |CoaepxaHue y4eOHOr0o MaTepuasa 2
BbINPAMUTEH [TpuHUMI eHCTBUS yIPaBIIIEMbIX BhIIpAMUTENCH. Bpemennsle quarpammsl. [IpuMenenue.
OcobenHocTH Tpex(a3HbIX yIMpaBIsieMbIX BeIIpsMuTeneil. CucreMa ynpaBieHUs BRIIPSIMHUTEISIMA
CamocrosiTesibHas padoTa 00yyaromuxcst
PaboTa ¢ KOHCIIEKTOM JIEKIIHH.
[TonroroBka coOOLECHUI WK TIPE3EHTALUH.
TemaTnka co001IEHUIT WU MPe3eHTAIUI:
[TpuHuun neificTBUs ynpaBiasieMbIX BBIIPAMUTENECH Ha mpumepe oaHoda3zHol cxeMbl. OcoOeHHOCTH
Tpex(a3HBIX YIPABISIEMbIX BRIIPsIMUTENCH. [[puMeHeHne ynpaBisieMbIX BRITPSIMATENICH
Tema 3.3. Conep:xaHue yueOHOro MaTepuasa 2
Criaaxusaomme Haznauenue u knaccudukanus GuiabTpoB.
buabTpsI CrnaxuBaroiye GUIbTPbI C MACCUBHBIMU 3JIEMEHTaMU: eMKOCTHbIE, MHIyKTUBHBIE. [IprHIUT
neiicreus. Koapouuuent criaxuBanus. OHO3BEHHbIE U MHOTO3BEHHBIE (PUIBTPBI. AKTUBHBIE
GUIBTPHI
CamocrosiTesibHas padoTa 00y4arOIMIMXCH
Pabota ¢ KOHCTIEKTOM JIEKIUH.
[TonroToBka coOOLICHUI WIIM TPE3EHTAlUH.
TemaTuka co00IICHUIT UM NIPe3eHTALMIA:
Haznauenue u knaccuukanus GUIbTPOB.
I'-06paznbie RC- u LC- GuabTphl, mpUHIATT ASHCTBHSL.
[1-06pa3Hblii macCUBHBIN QUIBTP.
[lonsiTHe «akTUBHBIE (QUIBTPHI
Tema 3.4. Coaepxanue yueOHOro MaTepuaia 2
Cradunusaropsbl Knaccuduxarus crabunuzaropos, mpumeHeHue. [Ipuniun paboTsl mapaMeTpuyIecKoro cTabuimmsaropa

HaIIPSKEHUSA U TOKA

HanpspkeHus. [IpuHiun paboThl KOMIEHCAMOHHOTO cTabuiIn3aTopa HanpspkeHus. KommneHcamoHHbIi
cTaOWIN3aTOp TOKA
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JlabopaTopHoe 3ansiTue Ne9
HccnenoBanue napaMeTpu4eckoro CTabMIn3aTopa HanpsHKeHUs

CamocrosiTesibHast paboTa 00y4arOmMXCs

PaGota ¢ KOHCTIEKTOM JIEKIUH.

[TonroToBka K 3alIUTe OTYETOB I10 TAOOPATOPHOMY 3aHSTHIO.
[ToaroroBka cooOIIEHN WU TIPE3EHTAIUH.

TemaTnka co001IEHUIT WU NPe3eHTAIUI:

Knaccudukanus crabunmuzatopoB, IpuMEHEHHE.

[TpuHIMI paboThI MAPAMETPUYECKOTO CTAOMITMN3aTOpa HAMIPSKCHIS

Pazpea 4. Jlormueckue
ycTpoiicTBa

19

Tema 4.1. Jlornueckue
3JIeMeHTbI LM (poBoii
TeXHUKH

Conep:xanue yueOHOro MaTepuasa

Jlornueckue smementsl 1, UJIW, HE. YcnoBHBIe 0003HaUCHMS, TAOIHMIIbl HCTUHHOCTH.
Jlormdeckure 3JIEMEHTHI Ha peJjie U TOTYITPOBOAHUKOBEIX IprOopax. JIorndeckue 3JIeMEHTHI B
WHTETPAILHOM HCITOJTHCHHUH, IIPUHIIUATT PAOOTHI.

2-3

JlabopaTopnoe 3ansitue Nel(
HccnenoBanme paboThl TOTHYECKUX AJIEMEHTOB

N

CamocTosiTeIbHAsi paGoTa 00y4arOmMXCcs
PaGora ¢ xoHcniekToM ekiuu. [ToAroToBKa K 3aIKUTe OTYETOB MO TAOOPATOPHOMY 3aHSITHIO.
[ToaroroBka cooOmeHN WU MPE3EHTAIUH.

TemaTnka coo0LIEHUIT WIN NIPe3eHTAIMIl:

Jlornueckue snementsl U, NJIW, HE. YcnoBHbIe 0003HaueHUs, TaOIHUIIa HCTUHHOCTH.

OcHoBHbIe 0azucHbIe orudeckue d1eMenTsl U-HE, NJIM-HE. YcnoBHbIe 0003HaueHUS, TA0TUIIBI
HCTUHHOCTH.

Onement U-HE B uHTErpagbHOM MCIIOTHEHUH, IPUHITAN PAOOTHI

Tema 4.2.
KoMOnHammnoHHLIE
uudposbie ycTpoiicTBa

Conep:xkanue y4e0OHOIro MaTepuaa

Komb6unanmonnsie nudpoBbie yCTpoiicTBa: mudpartop, nemmdparop, MyIbTUILIEKCOD,
NeMYJIbTUILIIEKCOP, MOIYCyMMAaTOp, CyMMaTop. Y CIOBHbIE 0003HaYeHMsI, HA3HAYEHUE BHIBOJIOB,
MIPUMEHEHHE

CamocrosiTesibHAs paboTa 00y4arOUIXCA
PaboTa ¢ KOHCIIEKTOM JIEKIIHH.
[ToaroroBka cooOmeHN WK MPE3EHTAIUH.
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1 2 3 4
TemaTnka co00IEHUIT WIN MPe3eHTAIUI:
Komb6unannonnsle nudposbsie ycTpoiicTBa: mudpartop, remmdpatop, MyJIbTUILIEKCOD,
JIeMYIbTHILIEKCOP, MIOJTyCyMMAaTOp, CyMMaTop. Y CIIOBHbIC 0003HAYCHYSI, HA3HAYEHUE BHIBOJIOB,
MIPUMEHEHHE
Tema 4.3. Coaeprxanue yueOHOIro MaTepuasa 4 2
IMocaenorareinbHocTHBIE ([locienoBarenbHOCTHBIE IMGBPOBBIE YCTPOUCTBA: TPUITEP, CUETUHUK, PETUCTP. Y CIIOBHBIE 0003HAYECHHS,
nudpoBbIe YCTPOIiCTBA  |Ha3HAUYEHUE BBIBOJIOB, IPUMEHEHUE.
RS-tpurrep, JK-tpurrep, D-tpurrep, T-Tpurrep; npuHIMI paboThI, TAOJIUIIBI HCTUHHOCTH
CamocrosiTesibHasA padoTa 00yyaouuxcst 2
Pabota ¢ koHcniekToM sekiuu. [ToaroToBka cooOIIEHUH WK MTPE3CHTALIH.
TemaTnka co00IIEHUIT WU NPe3eHTAIUI:
[TocnenoBarenbHOCTHBIE HIU(POBBIE YCTPOICTBA: TPUTTEP, CUETUUK, PETHCTp. Y CIIOBHBIE 0003HAUEHUS,
Ha3HA4Y€HUE BBHIBOJOB, IPUMEHEHHUE.
RS-tpurrep, JK-tpurrep, D-tpurrep, T-Tpurrep, npuHIumn padoThl, TaOIUII HCTUHHOCTH
Pa3nen 5. 17
MuxkponpoueccopHbie
CHCTEMBI
Tema 5.1. Coaepixanue yueOHOro MaTepuasa 4 2
I[HonynpoBoanukoBast Haznauenue u knaccudukanys 3aloMHUHAIONINX YCTPONUCTB.
naMsTh Crarnueckue, ITMHAMHYECKHE, TIEPENPOrpaMMUPyEeMbIe 3aIIOMUHAIOIINE YCTPOCTBA. DIAII-NaMSITh.
OO6nacTh NpUMEHEHUS
CamocrosiTe/ibHasA padoTa 00yyaroUuXxcst 1
Pabora ¢ xoHcniekToM sekiun. [ToAroToBka cooOIIeHNI WK MTPE3EeHTAIIHIA.
TemaTuka co00IICHUIT UM NIPe3eHTALMIA:
Knaccudukanus 3amoMuHaIONNX yCTPOUCTB.
Crarnueckue, ITMHAMHYECKHE, TTIEPENPOrpaMMHUPyEeMbIe 3aIIOMHUHAIOININE YCTPOMCTBA; HA3HAYCHHE,
001acTh
npumerenus. [Torstust ROM, RAM, CMOS-naMsTh, K3NI-TaMsTh.
@II-naMsATh, UCMIOIH30BaHKME BO BHEITHUX 3alIOMUHAIOIIMX YCTPOMCTBAX
Tema 5.2. AnaJjioro- Coaep:xaHue yueOHOro MaTepuaJa 4 2

uupposbie U LUppo-
aHAJIOTOBbIE

[udpoast 00paboTKa IAEKTPUUECKUX CUTHAIOB: AUCKPETHU3alNsl, KBaHTOBaHUE. [IpuHIUT paboThl
aHajoro-nmu¢poBoro npeodbpaszopareis, npuMenenue. [Ipuniun padboTel EPO-aHATOTOBOTO
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1

yCTpPOMCTBA

mpeoOpazoBaresi, IPUMEHCHHE

CamocTrosiTesibHasi padoTa 00yYarOMXxcst
Pabota ¢ koHcriekToM Jekiun. I1oaroroBka cooOIeHni Ui pe3eHTaIii.

TemaTuka co00IIeHUIT UM NIPe3eHTANMIA:

[udpoBas 06paboTKa MEKTPUUSCKUX CUTHAIOB: AUCKpETU3aIus, KBaHTOBaHue. YacTora
JUCKpPETU3aln1, YPOBHU

kBaHTOBaHusA. Teopema KorenbaukoBa (HaiikBucra-Illennona). PazpsaHocTb.

[Tpuniun paboTs! aHanoro-uudpoBoro npeodpazoBareis. Y CIOBHbIE 0003HAYCHUS, IPIMEHEHHE.
[Tpunanmn paboTs! uppo-aHAIOroBOro npeodpazonaTens. Y ClIOBHbIE 0003HAYCHHS], IPUMEHEHHE

Tema 5.3.
Muxkponpouneccopbl

Conep:xanue yueOHOro MaTepuaJa

Ctpykrypa mpoiieccopa, Ha3Ha4eHHE CTPYKTYPHBIX OJI0KOB. ApxuTekTypa mnpoieccopon. CISC-,
RISC-, VLIW-npoueccopsl. Mukpompomeccopsl, pasHOBUIHOCTH, IpuMeHenue. Lndposeie
CUTHAJIbHBIE TPOIIECCOPBI, MPUMEHEHNE. MUKPOKOHTPOJIIEPHI, CUCTEMBI HA KPUCTAJUIE, TPUMEHEHUE

CamocrosiTesibHAs paboTa 00y4arOUIUXCA

Pa6ora ¢ xoncnekToMm nekiuu. [Togroroska cooOmienuii nian npezentanuii. [loaroroska k sk3ameny.
TemaTuka co00IICHUI UM NIPe3eHTALMIA:

CrpykTypa npoueccopa: apupMeTUKO-TIOTHYECKOe YCTPOUCTBO, YCTPOWCTBO YIIPABICHHUS, BHYTPEHHSS
IIMHA, BHYTPEHHSS aMsITh, PETUCTPBI KOMaH/, aJpeca, TaHHBIX.

[Tonsatue apxutekTypsl poH HeliMaHa, rapBap/ICKOi apXUTEKTYpHI.

[Tpomteccopsr ¢ momuabiM HabopoM koMaH (CISC), mporeccophl ¢ cokpameHHbIM Ha0OPOM KOMaH,T
(RISC),

MIPOLIECCOPHI CO CBEPXATMHHBIM KOMaHAHBIM ciioBoM (VLIW). TIpousBoaurenu, npumMeHeHue.
[{udpoBsie curHalIbHBIE MPOLIECCOPHI, UX IPUMEHEHHE.

MUKpPOKOHTPOJUIEPHL, CUCTEMbI Ha KPUCTAILJIE, IPUMEHEHHE

Bcero

112

Jnist XapaKTepUCTUKN YPOBHSI OCBOCHHUS y4eOHOr0 MaTepHralia UCIOIb3YIOTCS Cileaytole 0003HaueHus:

1 — o3HaKOMUTENbHBIN ( y3HABaHUE paHEe U3yYEHHBIX 0OBEKTOB, CBONCTB);

2 — penpoAyKTHBHBIH (BBINOJIHEHUE JESITEIBHOCTH MO0 00pa3ily, MHCTPYKIIMH WK TIOJ] pYKOBOJICTBOM);

3 — MPOIYKTHUBHEIN (TUIAHUPOBAHNE M CAMOCTOSATEIBHOE BHITIOTHEHUE JIETEILHOCTH, PEIICHHE TPOOIEMHBIX 3a/1a4).
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3. YCJIOBHSI PEAJTU3AIIAN PABOYEN ITPOTPAMMBI YUEBHOM
JUCHUILIAHBI

3.1. MaTtepuajibHO — TEXHHYECKOe o0ecreyeHme.

Peanuzanmsi paGodeil mporpaMMbl y4eOHOW MUCIUIUIMHBI TpeOyeT HaTudus
1a00paToOpun INeKMpOHUKU U MUKPONPOYECCOPHOU MEXHUKU

O6opynoBaHue J1a00OpaTOPUH:

— pabouee MecTo MpenoaaBaTes,

— y4eOHbIE CTOJIBI U MTOCaJ0YHBIE MECTA M0 KOJIMYECTBY O0Yy4arOIINXCS;

—  HaIISIIHbIE TTOCOOUS; TEMAaTUYECKUE CTEH/IBI;

— HaTypajbHbIE 00pa3Ilbl, MAaKEThI

— y4eOHO-CIIpaBOYHAs JIUTEpaTypa.

TexHuueckue cpeacTra 00ydeHus

KOMITBIOTED C JUIEH3UOHHBIM IPOrpaMMHBIM obecrieueHneM;
MYJIbTUMEIUUHBIA TPOCKTOP; SKPaH MPOSKIIMOHHBIH.

3.2. Uudopmanmnonnoe odecneyenne 00yueHust

[lepeuenr y4yeOHOUM nUTEpaTyphl, HHPOPMAIMOHHBIX PECYPCOB CETHU
HNuTepher.

OcHoBHasl yueOHas JuTEpaTypa:

1. KouetkoBa A.E. DiieKTpoHHKa U MUKPOIIPOIIECCOPHAsl TEXHUKA: y4ueOHOe
nocoobue/ A.E. KouerkoBa. - Mockpa : YMII XIAT, 2023. - 152c. - 978-5-
907479-65-4. -Tekcrt: snexkrponsslit// YMIL XKXJT: snexkrponnas Oubimoreka. -
URL.: https://umczdt.ru/books/1037/280469/

2. bepukamBunn B.II. DnexTpoHWKa U MUKpPODJIEKTPOHUKA: UMITYJIbCHAS H
nudpoBasi ANEKTPOHUKA: ydyeOHOEe MocoOHe st CpeAaHero mpodeccHOHaIbLHOrO
obOpaszoBanus/ B.II. bepukamBunm. - 2-¢ wu3d.,, wuWcnp. ©W  JO0mM. - Mocksa:
M3natensctBo [Opaiit, 2023.- 242c.- (IlpodeccuonanbHoe oOpa3oBaHue). -
ISBN 978-5-534-06256-4. - Tekct: anekTponHsbIit// O0pa3oBaTenbHas miatgopma
FOpaiit [caiiT]. - URL.: https://urait.ru/bcode/515401
JlonoiHuTe IbHAS yUeOHAasl JuTepaTypa:

1. Mumnos3zopoB O.B. OCHOBBI 53JIE€KTPOHUKH: YyUYEOHUK MJII CPEIHETrO
npodeccuonansuoro odpazoBanus/ O.B. Munoszopos, WN.I'. [lankos. - 6-¢ u3n.,
nepepad. u gom. - MockBa: MsmarensctBo  FOpaitt, 2023.- 344c. -
(ITpodeccuonansuoe obpazomanue). - |ISBN 978-5-534-03249-9. -  Teker:
aMekTpoHHbI //  OOpazoBatenpbHas mnatdopma HOpait [caiit]. - URL:
https://urait.ru/bcode/511789

2. YUepmskoB I'.I'. DnekTpoHHas TeXHUKA: yuyeOHOE MOcOoOHe NJis CPeHEero
po(ecCuOHaNBEHOTO oOpa3oBaHus/ ['.T". Yepnsikos, C.I'. TIIpoxopos,
O.B. lllungop. - 2-¢ wuzn., mepepad. u nom. -MockBa: HM3parenbcTtBo FOpaidt,
2023. - 250c. - (Ilpodeccuonanbuoe obpazoranue). - ISBN 978-5-534-11052-4. -
Tekct: anextponHsbIit// OOpazoBarenbHas miatdopma HOpaitt [caiit]. - URL:
https://urait.ru/bcode/517291
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3.3. Boinosinenue tpedoBanuii ®I'OC B yacTy HCNOJIb30BAHUS AKTHBHBIX U
HHTEPAKTUBHBIX (pOpM 00yUeHuUst

B mensx peanuzanuu KOMIETEHTHOCTHOTO MOAXOAa pabodas mporpamma
npeaycMaTpuBaeT B 00pa30BaTEIbHOM MPOIECCE AKTUBHBIX M HMHTEPAKTUBHBIX
dbopM TmpoBeACHHS 3aHATUN B LENAX (QOPMUPOBAHUS M Pa3BUTHS OOMIMX H
npodecCUOHANIbHBIX KOMIETEHITHH:

Tema 12. Tpurrep, OJ1O0KHMHT-TeHEpATOP: Ha3HAYEHUE, MPUHIINAI JEHCTBUSA,
PEXKUMBI pabOTHI U UX MapaMeTpsl B (pOpMe METOIUKH «MO3TOBOTO IITYpPMay.

Tema 13. MynbTuBUOpaTOp, OAHOBHOpATOp: HAa3HAYEHWE, [PUHLHUII
NEHCTBUS, PEKUMBI pabOThl M WX MapameTpbl B (opMe METOAUKU «MO3TOBOTO
HITYypMay.

3.4 HWHcnojb30oBaHHe CpPeACTB BbLIYMCIUTEIbHON TEXHHMKH B Ipouecce
00y4eHuUs

PabGouass mnporpamma mpeaycMaTpUBAaeT HCIOJIB30BAHUE IE€PCOHAIbHBIX
KOMIIBIOTEPOB O0YYalOUIMMUCS B XOJi€ MPOBEACHUS CIEIYIOMUX J1a00paTOPHBIX
3aHATUM:

JlaboparopHoe 3ansitue Nel CHsATHE BONBT — aMIEPHOM XapaKTEPUCTUKH
JUOJ1A.

Jlaboparopnoe 3ansTre Ne2 CHSTHE BXOJIHBIX M BBIXOJHBIX XapaKTEPUCTUKU
TpaH3UCTOpA.

JlabopaTtopHnoe 3anatue Ne 4 MccnenoBanue paboOThl THPUCTOPA.

Jlabopatopnoe 3anstue Ne 13 HccnenoBanue pabOThl T'€HEPUPYIOUIETO
dboroaunona.

3.5. Peanusanusi o0pa3oBare/IbHOM NporpaMMbl B (opMe NpPaKTHYECKOH
NOATOTOBKH

OOpazoBarenbHas JesITeNbHOCTh B (hOpME NMPAKTHUUECKON MOATOTOBKH IPH
peanuzauuu yueOHoM nureparypbl OI1.04 Dnekmponuxa u MuxponpoyeccopHas
MexXHUKa OCYILECTBISIETCS IPU NPOBEACHUN MTPAKTUUECKUX 3aHATUN U UHBIX BUJIOB
yu4eOHOW JesATENbHOCTH, MNPEAyCMATPUBAIOIINX JIEMOHCTPALMIO MPaKTUYECKUX
HAaBBbIKOB, BBIMOJIHEHHUE, MOJEIMPOBAHUE OOYYAIOUIUMUCS ONpEAENIEHHBIX BHJIOB
paboT nans  pelieHus OpaKTHUYECKUX  3ajad, CBA3AHHBIX C  Oyxayien
po(heCCHOHANTFHOM JEATENPHOCTBIO B YCIOBUSX, MPHUOIMKEHHBIX K pEaTbHBIM
NPOW3BOJACTBEHHBIM; BKIIOYaeT B ceOs  OTHENbHBIC JIEKIHH, KOTOpHIE
MpeaycMaTpPUBAIOT Tiepeaady oOydaromumMmcs HHQPOpMaIuioo, HEOOXOAUMYIO s
MIOCIIEAYIONIETO BBIMONHEHUsI PabOT, CBA3AHHBIX C Oymylied mpodeccrnoHanbHOU
JESITEIEHOCTBIO.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
JUCHUILIAHBI

OneHka KayecTBa OCBOEHHUS y4E€OHOW IUCUUIUIMHBI BKJIIOYAT TEKYLIHi
KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHYIO aTTECTALIUIO.

Texymmii KOHTPOJIb yCIIEBAEMOCTH OCYILECTBIIIETCS IPENOJABATENIEM B
IpolLlecCe TPOBENEHUA NPAKTUUYECKUX 3aHATHI, TECTUPOBAHMS, a TaKXKe
BBIIIOJIHEHHA OOYYalOIUMHCS HWHAMBUAYAIbHBIX 3aJaHUd B COOTBETCTBHH C
(OHIOM OIIEHOYHBIX CPEACTB MO Y4YEOHON TUCHIUTUIHHE.

Pe3yibTaTrhl 00yyeHust (0CBOEHHbIE ®opMBbI M METOABI KOHTPOJISI U
YMEHHUsl, YCBOCHHbIC 3HAHNS) OLICHKH Pe3yJIbTATOB 00y4eHusl

YMEHHS: OLICHKA 3aIUThl OTYETOB 10
U3MEPATH APaMETPhI JIEKTPOHHBIX 1a00paTOPHBIM 3aHITUAM
CXEM
II0JIB30BAThCS AIIEKTPOHHBIMU OLICHKA 3aIUThl OTYETOB 10
npubopaMu 1 000pyJ0BaHUEM 71a00paTOPHBIM 3aHITHUSIM
3HAHMA: OLICHKA 3aIUThl OTYETOB 10
MPUHLIMIA PaOOThI U XapaKTEPUCTUKH 71a00paTOPHBIM 3aHATUAM, YCTHOTO
AJIIEKTPOHHBIX MPUOOPOB Onpoca; KOHTPOJIbHOU pabOThI
MpUHIUIA pabOThI AKCIIEPTHOE HAOIIOIEHUE U OLICHKA
MUKPOIIPOLECCOPHBIX CUCTEM COOOIIICHHUI MIIM MPE3CHTAIIUHA
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