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1 Hesn v 3a1a4M U3yYeHU s TUCHMILUIHHBI (MOYJIA)
1.1 llean ocBOeHUS TUCHHUILIHHDI

Jucuunnuna «Pusndeckas Teopus GyHKIMOHUPOBAHHS KOMIIBIOTEpPA» CTaBUT CBOEH IIEIIBIO
U3y4YeHHE (PU3NYCCKUX 3aKOHOB, TMOJIOKEHHBIX B OCHOBY (DYHKIIMOHHPOBAHHS 0a30BBIX IJIIEMEHTOB
coBpeMeHHbIX OBM, ux ycTpoWcTBO M B3aumoaeicTBue. llenu aUCHMIUIMHBI COOTBETCTBYIOT
dbopmupyemoii kommereniuun OITK-1.2.

1.2 3agaun AMCHUILIMHEI

OcHOBHBIE 337aY¥l TUCIHILIMHBI: YCBOCHHUE OCHOBHBIX HJIEH, JISKAIIUX B OCHOBE MOCTPOCHHS
coBpeMeHHBIX OBM; (opmupoBaHne mNpeAcTaBICHUH O HANPaBICHUSAX PAa3BUTUS KOMIIBIOTEPHOM
TEXHUKU; YTIIyOJIeHne 00IIero ypoBHs MpoQecCHOHaTbHBIX 3HAHHA.

1.3 MecTO JUCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

HNucnumunaa «®Dusnueckas Teopus (QYHKIMOHUPOBAHUS KOMITBIOTEPA» OTHOCUTCS K
«O0s3arenpHoil wactu» brnoka 1 «ducuumnunel (Moaynu)» ydeOHOro miaHa. MecTto Kypca B
po(heCcCHOHATTLHOM MTOTOTOBKE BHIITYCKHHUKA OIIPEICIISACTCSI HEOOXOAMMOCTRIO PA3BUTHS COBPEMEHHOMN
KOMIIBIOTEPHON TEXHUKH U HOBEUIINX UH(POPMAIIMOHHBIX TEXHOJIOTUH.

Jlanubiii Kypc Hambojee TECHO CBsi3aH ¢ AucHUIUIMHaMH: «WHCTpyMeHTalbHBIE CpelCTBa
mozenupoBanus B Uy, «IlapannenbHoe 1 HU3KOYpOBHEBOE POrPaAMMHUPOBAHKEY, «MHUKpOCEpBUCHAs
APXUTEKTYPa».

1.4 IIpogeccuonanbHbIE POJIM B CTPYKTYpe 00pa3oBaTe/bHONH NPOrpaMMbl

Ponw 1: Data Analyst (Anarumuk oanHwix)
H3zeneuenue 3Hanuil uz OAHHbIX, NOCMPOEHUE AHATUMUYECKUX Mooenel, ucnonv3youwux MO u UH.
3aoauu:
1. Cmamucmuyeckutl ananus, u3yaiusayus OAHHbIX, npedgapumenvras 06pabomxa.
2. Coz0anue npocHo3HbIX Mooeel
3. [locmpoenue ananumudeckux mooeell 0 NOOOEPHCKU OU3HeC-peuteHU.
Ponw 2: MLOps (Cneyuanucm no sxcnayamayuu MH)
Aemomamuzayus u onepayuorHoe ynpasienue dHeusHeHHvimyukiom MO-mooenet
3aoauu:
1. DevOps ons ML.
2. Aemomamu3zayus, monumopure ML-cucmem.
3. Onepayuonnoe ynpasienue dcusHeHHbiM yukiom ML-modenetl.
Ponw 3: AI PM (Meneoacep npoexmoeg HH)
Ynpaenenue npoyeccamu cozoanus UH-pewenuil, 6xn0uas KOopouHayuio KOMaHobl paspabomxu
3aoauu:
1. Ynpaesnenue HH-npoexmamu om uoeu 00 @HedpeHus
2. Ananuz ousnec-mpebosanuil U NOCMAHOBKA 340ay
3. Oyenka s¢hgpexmusnocmu u ROI HU-peweruii

1.5 IlepeyeHb MJIAHMPYeMbIX Pe3yJbTATOB O00y4eHHsI 1O JMCHMILIMHE, COOTHECEHHBIX C
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHHsI 00pa30BaTe/IbHON NPOrpaMMbl.

W3ydenue naHHOW y4eOHOM IMCLMIUIMHBI HAlpaBJIeHO Ha (OpMHUpPOBaHHE Yy OOyUaIOMIUXCS
npodeccuonanpubix komnerenuuit (OIIK-1.1, OIIK-1.2, PL-2.1).

IIporpamma omnpezenser oOmuii 00beM 3HAHHM, MO3BOJAIOUIMNA cHOPMUPOBATH y CTyIEHTa
LIEJIOCTHOE MPEJCTABICHUE O (PU3MUECKUX MpPOIeccax U SBICHUAX, MIPOUCXOIAIIMX B KOMIIBIOTEDE,
IPUHLIMIIAX [TOCTPOEHUs coBpeMeHHbIX DOBM mn nanpHeilmmx nmyteld ux pa3BuTusa. BmecTte ¢ Tewm,
U3JI0KEHUE psAfla pa3esioB Kypca Hen30€KHO UMEET, B OCHOBHOM, HH(OPMAIIMOHHBII XapakTep.

B pesynbrare nuzydeHus AUCLUIUIMHBI CTYAEHT JOJDKEH



KOIL 1 HAUMCHOBAHUEC MHAUKATOPA ‘ P€3yﬂbTaTI)I 06y‘{eHI/IH 10 JTUCLHUIITIMHE

OIIK-1 Cnocoden npuMeHATH QyHAaMEeHTATbHbIE 3HAHUSA, OJYYEeHHbIEe B 00J1aCTH MATEMAaTHYECKHX
U (MJIM) eCTeCTBEHHBIX HAYK, U UCI0JIb30BAaTh HX B IPO(ecCHOHATbHOU AeITeJIbHOCTH

OIIK-1.1 CriocobeH npuMeHsTh | 3HaeT  OCHOBHBIE ~ HCTOYHHKM ~ HHGOpMAlMd O  IPHUHIHUIAX
CUCTEMHBIN noaxod K aHajlInuiy (byHKHHOHHpOBaHI/IH D9BM
MIpEAMETHOM (TIpoGIIeMHOTA)

o0nacTi B MpodecCHOHATLHON
JeATETbHOCTH (bYHKIIMOHUPOBAaHUS KOMIIbIOTEPA,

YmMmeer cobupats, 00padbaTeiBaTh, 0000IIaTh HHGOPMAITHIO O TIPHHITAITAX

Brnageer meromamMu momcka w aHanmu3a wH(pOpManuu o0 yCTpPOWCTBE,
Ha3HAYCHHIO U MIPHHIUIIAX (YHKIIMOHUPOBAHUSI OCHOBHBIX y3110B OBM

OIIK-1.2 [Ipumensier | 3HaeT MeMeHTHYIO 0a3y U GU3NUECKUE MPUHLIUIBI PYHKIIHOHUPOBAHUS
ynnameHnTanbHbIe SHaHUS, | pa3NMUYHBIX Y3J70B COBpeMEeHHBIX DBM; ycTpoiicTBO, Ha3HauYeHHE U
TOTy4CHHbIE B obmacti OPUHIKUIB YHKIHOHUPOBAHUS TIEPU(EPHIAHBIX YCTPOMCTB

MaTeMaTH4ecKux ®u  (WJIN)
€CTECTBEHHBIX HAYK IIPU BBIGOpe VYMmeer omnucarh CTPYKTYPY KOMIIBIOTEpa U 0O0BSCHUTH IIPUHIMAIIBI

METOI0B PCHICHUA 3a1a4 I[CI\/'ICTBI/ISI OCHOBHBIX €T0 Y3JIOB.

npohecCHOHATBHOMN
JeATeILHOCTH Brnaneer undopmanueit 06 apXUTEKTYPHBIX PEIICHUSIX PA3INYHBIX TUIIOB

coBpeMeHHBIX DBM

PL-2 Cnoco6ern npumensite JVM-coBMecTHMBIE I3LIKM MPOrpaMMHUPOBAHMSA /JIsl PellieHus: 3a1a4 B
obdaactu U

PL-2.1 PazpabareiBaeT v | 3HaeT METOAbl M CPEACTBA MPOCKTUPOBAHUS IPOrPAMMHOIO
OTJIaXKHUBACT IIPUKIIAAHBIC O6CCH€‘I€HI/I$1, B T.4. C HCIIOJb30BaHHEM I/II/L TUIIOBBIC PCUICHUS,
pelIeHusT  pa3HOTO  YPOBHS | OHOJIMOTEKHM MPOTPaMMHBIX MOIYJEH, MIa0JIOHBI, KIACChl OOBEKTOB,
CIIO)KHOCTH W [yl IIHUPOKOTO | HCIOJb3yeMble NpU pa3paboTKe KOMIBIOTEPHOIO HPOrpaMMHOIO
Kpyra KOHEYHBIX MOJIb30Barenell | obecreueHus

C MCII0JIb30BAaHHUEM JVM-
COBMECTHMBIX SI3BIKOB
MIPOrpaMMHUPOBAHUs, TECTUPYET,
HUCIIBITBIBACT nu OLCHUBACT
KaueCTBO TaKUX PELICHUIN

YMeeT  NOpuUMEHATh  METOABl W CPEICTBA  IPOEKTHUPOBAHMS
KOMIIBIOTEPHOT'O MPOrpaMMHOI0 0OEeCIedeHus], CTPYKTYp IaHHBIX, 0a3
JAHHBIX, TPOTPaMMHBIX HHTEpQEicoB, B T.4. ¢ UcMoyib3oBanueM WU,
OCYIIECTBIISITh  BBIOOp HWHCTPYMEHTOB pazpabotku Ha JVM-
COBMECTHMBIX SI3BIKAX, MNPUEMIIEMBIX Ui CO3JaHMA MPUKIAIHON
CUCTEMBI

Brnanmeer pa3paboTkoi, M3MEHEHHEM apXUTEKTyphl KOMIIBIOTEPHOTO
MPOrpaMMHOI0 O0ECleueHHss M €€ COIJacOBAHMEM C CHCTEMHBIM
AQHAJIMTUKOM U apXUTEKTOPOM MPOTPAMMHOI0 00ECIICUEHHS

[Ipouiecc ocBoeHus MUCHHUIUTUHBI «Du3udeckas Teopusi (YHKIIMOHUPOBAHUS KOMIIBIOTEPA
HaIpaBJieH Ha MOJYYeHHUs HEOOXOIUMOTO 00beMa 3HaHui, oTBeuaromux TpedoBanusm OI'OC BO u
o0ecrevynBarOIINX YCIEIHOEe BeleHHE OakaaaBpoM HAyYHO-HCCIEIOBATENbCKONW JIEATEIBHOCTH,
BIIQZICHUE METOOJIOTHEH (OPMYITHPOBAHMS TPUKIAJHBIX 3a7ad, a Tak)Ke Ha BBIPAOOTKY YMEHH
MPUMEHSTH Ha TIPAKTUKE METO/bI MPUKIATHON MAaTeMAaTUKN U UH()OPMATUKH.

2. CTpyKTYypa M colep:KaHue JUCHUIIMHBI.
2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHMILIMHBI 110 BHAaM padoT.

OO6mIast TpyA0€MKOCTh JNUCIHUIUIMHBI COCTABIISIET 3 3aueTHble enuHuIbl, 108 akameMuyecKux
gacoB (u3 Hux 50 ayautopubix). Kypc «®usmdeckas Teopusi (yHKIHOHHPOBAHUS KOMIBIOTEPA»
COCTOMT M3 JIEKIIMOHHBIX W 3aHATUH, COMPOBOXKIAEMBIX PEryJpHOW WHIUBUAYaIbHOW paboTOMN
IpEenoJiaBaTessi Co CTYJACHTaMH B IPOILECCE CAMOCTOSTENbHOU paboThl. IIporpamMmoil AuCIUIITUHBL
peaycMOTpeHbl 34 4YacoB JICKIIMOHHBIX U 16 4yacoB J1abOpaTOpHBIX 3aHATHH, a Takxke 58 dYacos
CaMOCTOSITENIbHOU PaboThl. B KOHIIE cemMecTpa MPOBOAUTCS 3a4eT.



Buy yuebHol paboThI Bcero yacoB | 5 cemectp
KonrakTHas paGora (Bcero) 54,2 54,2
B toM uucne:
3aHsTUs JEKIIMOHHOTO TUIIA 34 34
71a00paTOPHBIE 3aHATHS 16 16
HNuas koHTaKkTHas1 padora:
KonTpons camoctositenpHor pabotsl (KCP) 4 4
ITpomexxyrounas arrecramus (MIKP) 0,2 0,2
CamocrosiTesibHasi padoTa (Bcero) 53,8 53,8
B toM uucne:
[TpopaboTka yueOHOro (TEOpEeTHUECKOro) MaTepuaa 38 38
[ToaroToBka K TEKyIemMy KOHTPOJIIO 15,8 15,8
OO0mas Tpy10eMKOCTh yac. 108 108
B TOM YHCJIe KOHTAKTHas padoTa 54,2 54,2
3a4. e 3 3

2.2 CTpyKTypa AMCUMIIIMHbI:

PaCHpe,I[CJ'ICHI/IC BHUI0OB yqe6H0171 pa60TBI " UX TPYAOCMKOCTH I10 pa3aciiaM JUCIUIIINHBI.

No HanmeHnoBanue pasnenos KonmuecTBo yacos
pasne Bcero | AynurtopHas padoTa
na CPC
JI JIo
1 |BBeaenue (cBemeHus u3 o0IIero Kypca hU3NKH) 20 6 4 10
5 OCHOBBI TEOPUH IEKTPOITPOBOIUMOCTH METAIUIOB U
TOJYIIPOBOJHUKOB 12 4 4 4
3 |DneMeHThI (PU3UKH MOJTYTPOBOIHUKOB 14 6 4 4
4 |Tpan3ucTOpbI 14 6 2 6
5 |DnemeHTHas 6a3a coBpeMeHHBIX DBM, cucTteMHbIH 610K 10 4 6
6 |IIomynpoBOAHMKOBBIE 3aIIOMUHAIOIINE YCTPOHCTBA 8 4 4
7 |Baeunrnss mamste B OBM. 4 2 2
8 |Orobpaxenne nadpopmanuu B IBM 4 2 2
9 |O630p MPOIICHHOTO MaTepraja i MprueM 3adeTa 17,8 2 15,8
KonTpons camocrositensHO# pabotsl (KCP) 4 - —
IIpomexyrounas arrectarms (MKP) 0,2 — —
Hroro: 108 34 16 53,8
2.3 Conepxxanue pa3ae/ioB AUCHUIIHHBI:
2.3.1 3ansaATHS JIEKIIMOHHOT0 THIIA
Ne dopma
paszn Hanvenosanne Coneprxanue paszena TEKYILLETO
ena pasieia KOHTpPOJIA
1 |BBenenue OcHOBHBIE CBEICHUS U3 O0IIETO Kypca (PU3nKH.
MexaHuka: KUHEMAaTHKa MaTEPUAIbHON TOYKH, 3aKOHBI HprOTOHA, T
3aKOH BCEMUPHOIO TITOTE€HUs, UMIYJIbC, JHEPrusi, MOMEHTBI
HAMITYJIbCA U CHJIBL, 3aKOHBI COXPaHEHHS.




ONEKTpOMAarHeTu3M: JJIEKTPUYECKOE II0JIe B BaKyymMeé U B
JUDJIEKTpUKE, TeopeMa l'aycca, noTeHUHMan, IPOBOJAHHMKH B
NIEKTPUYECKOM  MOJ€,  3JIEKTPOEMKOCTb,  KOHJEHCATOPBI,
SJIEKTPUYECKUM TOK, 3aKkoHbl Owma, 3akoH J[[xoyns — Jlenua,
MarHUTHOE II0JI€ B BaKyyM€ M B MAarHeTWkax, NPOBOJHUKU H
3apsOKCHHBIE YaCTHIBI B MarHUTHOM II0JIE, 3JIEKTPOMAarHUTHAs
MHAYKLMSI, ypaBHEHUs MakcBesuia.

OcHOBBI Kpatkue cBeneHust U3 KBAaHTOBOW MEXAHMKHU: BOJIHBI J¢ bpoiins,

Teopun HepaBeHcTBa  ['eiizenOepra, BomHoBasg  (yHkuus.  Croexrp

JJIEKTPONPOBO |3JIEKTPOHHBIX COCTOSHHMN B aToMaX, MOJEKYJIaX M KPUCTAIUIAX.

JUMOCTHU Mopnenb 251eKTpOHHOIO ra3a. PaspelieHHble M 3allpellieHHbIE

METAJJIOB U |yPOBHU DJHEPrUu. OHEPreTH4YeCKue 30HbI U ypoBeHb Depmu. T

noJtynpoBoiHu |[IpuHIMIIBI pazaeneHus BELIECTB Ha IIPOBOJHUKY,

KOB HOJYIPOBOJAHUKU U u30iATOpbl. COOCTBEHHAass M INpUMECHas
IPOBOIUMOCTh  TOJYNPOBOAHHUKOB. J[BIKeHHE  CBOOOIHBIX
HocuTenell 3apsiia B MOJNyNpoBOAHMKAX — Au(dy3us u npeid.
YpaBHEHHE HENPEPBHIBHOCTH.

DIEMEHTHI ONEKTPOHHO-IBIPOYHBIE IEPEXOABl U HX XAPAKTEPUCTHUKHU.

¢buzuku bapeepras u muddysnonnas emkoctu. I[II1 gmomer. KonrtakT T

IIOJIyTIIPOBOJIHYU |MeTaJLI-NI0ayNIpoBogHUK. J{noas! lHlorTtku. beicTtponelicteue

KOB

Tpansuctopsl |(B3aumoneiictBue JBYX OJU3KOPACHOJOXKEHHBIX 3JIEKTPOHHO-
JIBIPOYHBIX NEPEeXOoJ0B. bumnomnspHble TpaH3UCTOPHI. PeKuMBI T
paboTbl M CXEMbl BKIIOYEHHS OMIIOJIAPHBIX TPaH3UCTOPOB.
[Tonessie Tpan3ucTopsl. Flash-mamsTe.

OnemeHTHast  |AHanorosas u 1u@poBas o0padoTka uHpopmaruu. duznyeckoe

Oaza npejacraBienne napopmanuu B IBM. Peanuzamms snemeHTapHBIX

COBPEMEHHBIX [MOTHYeCKUX (YHKIMHA. OCHOBHBIE XapaKTEPUCTHKHU JIOTUYECKUX T

OBM, aneMeHTOB. IloHsATHE O TIOMEXOYCTOWYMBOCTH JIOTMYECKOTO

CHUCTEMHBIN aneMeHTa. CeMelcTBa JIOTMUECKUX CXEM M MX COBMECTUMOCTD.

0JIOK. Cymmarop.

[TomynpoBonH |Tpurrep kak simeMeHT namsaTH. ONEpaTHBHBIE 3allOMUHAIOLINE

UKOBBIE ycrpoiictBa (O3VY). IlocTosiHHOE 3amoOMHUHAIOLIEEe YCTPOHCTBO T

3anomuHaton |(I13Y). fueiika mamsatu u ee agpec. CraTudeckoe OMEpaTUBHOE

e ycTpoiicTBa |3anomuHaromiee ycrporctso (CO3Y).

Buemnss [TpuHIMMBI 3aMMCU M CUUTHIBAHUSA MH(OpMAIMM HAa MarHUTHBIX

namsTh B HOCUTENAX. THUITBI MAaTHUTHBIX HOCUTENEH U MarHUTHBIX T'OJIOBOK. T

OBM. Maruauroontuka. Ontudeckasi IaMsTh.

OtoOpakenue |[IpuHIMNIBl 0TOOpaXKeHus! BU3yasilbHON MHGopMauu. [IpuHiune!

uHpopMaluu B [0ToOpaXkeHHsI HHPOPMALIMU Ha TBEPJIOM HOCUTEIIE — MIPUHTEPHI U

O9BM IJIOTTEpbl. MaTpuuHble, CTpYyWHBIE, JIa3€pHBIE U CBETOAUOJHBIE
npunTepel.  llBetHas  mewarb.  AndaBUTHO-UM(POBBIE U
rpaduueckrue (aHaJIOrOBBIE) MOHHUTOPBI. DJIEKTPOHHO-JIy4eBast T
TpyOka. dopmupoBanue wuzobpaxenuss B OJIT, cTpouHas u
KagpoBasg pa3BepTku. OtoOpaxkeHne HHPOpPMAIMM O IIBETE.
[Tnockue MoHuTOpHI — *KuAKokpucramumyeckue (LCD) nucnen,
iasMeHHble  (razopaspsanasie  PDP)  MonuTOpBl, aAuchien ¢
uznyyatonwmm nojiem (FED), snektponnas Oymara.

Pa3nes 1. Beenenne.
Mexanuka: IlyTb, TpaekTopusi, nepemenieHue. KuHeMaTHyeckue HIIEMEHTHI JIBHIKEHUS:

CKOpOCTh, YCKOpEHHE, KacaTeIbHOE H HOPMAITbHOE YCKOPEHUSI.



HNuepumansubie cuctemsl otcuerta. [lepserit 3akon Hetotona. [lonsitue o cuie u macce. Bropoit
3akoH HproroHa. EquHuUIEI H13MEpEeHHs U pa3MepHOCTH (pU3HUECKUX BenuuuH. Tperuit 3akoH HerotoHa.
3aKoH BCeMUpPHOTro TsArotenus. iMnynsc MarepualibHOM ToukH U cuiibl. Pabota cumbl. [lose cun. Cubl
KOHCEpBATUBHbIE M HEKOHCEPBAaTHBHbIC, IOTEHIHAJIbHOE Iose cuil. KuHeTrmdeckas >3HeEprus.
[TorenumanbHass sHeprus. COOTHOLIEHHE MEXIYy CHUJIOM W NOoTeHUuanbHOM »sHepruei. [lonHas
MEXaHUYeCKasi 3Heprus. BHYTpeHHsAs sHeprus, sHEprusi TEIJIOBOIO ABM)KEHUA Moiekyn. llonsarue
MOMEHTA BEKTOpa. MOMEHT UMITYJIbCa U CUJIbl. 3AKOHBI COXPAHEHHUS.

Onexmpomacnemuzm: 3aKOH B3aMMOJCHCTBHS IJEKTpUUECKUX 3apsinoB. [lonsrtue 00
anekTpuyeckoM moje. HampspkeHHOCTh snekTpuueckoro monsa. Teopema ['aycca. Pabora B
anekTpoctarnyeckoM 1none. IloreHuuman. Pa3HocTh NOTEHIMAJIOB W HANPSHKEHHOCTh  IOJIS.
OKBUIOTEHUUAIIbHBIE MMOBEpXHOCTU. [lomsapu3anus nusnekTpukoB. HanmpsKeHHOCTh 31€KTPUYECKOTO
10JI1 BHYTPHM JAMIJIEKTPUKA. DJIEKTPUUYECKOE CMEILIEHUE B JUAIIEKTpuke. PaBHOBecue 3apsaoB Ha
npoBoJHUKE. [IpOBOJHHMK BO BHEIIHEM 3JIEKTPUYECKOM IOJIE. DIJIEKTPOEMKOCTb, KOHIEHCATOPHI.
CoenuHeHrne KOHIEHCATOPOB. DJIEKTPOABIKYIIAsl cuia. 3akoH OMma, CONPOTHBIICHUE MPOBOIHHUKOB.
3akoH OMa i1 HEOJHOPOAHOro yyacTka uenu. 3akoH Jlxoyns — Jlenua. B3zaumopeiicTBue TOKOB,
MarHuTHas MHIyKuus. JINHUKM HHOYKIUY MarHUTHOTO noJist. 3akoH buo — CaBapa. Llupkyisiius 1 noTok
BEKTOpa MAarHMTHOW WHAYKIMU. HamarnnuuBanwe cpen. HanpspkeHHOCTb MAarHUTHOTO — IOJIS.
MaruuTHas UHAYKLUS B MarHeTuke. J{eficTBue MarHUTHOIO 1OJIsl HAa TOKU U 3apsiibl Cuiel Amnepa u
JlopeHua. fIBneHue >IEKTPOMArHUTHOW WHAYKUWHU, NOpaBwio JleHma. ODJEKTpOABMXKYIIAs CHUIla
uHAyKIuU. CaMOMHAYKLMS, MHAYKTUBHOCTb. Y paBHEHUsI MakcBea.

Pa3nen 2. OcHOBBI TeOpHUH 3J1€KTPONPOBOAUMOCTH METAJJIOB U IMOJYNIPOBOJHUKOB.

Kpatkue cBeaeHusi U3 KBaHTOBOW MeXaHUKH. CHEKTP 3JEKTPOHHBIX COCTOSHHUNM B aTOMaXx,
MOJIEKYJIaxX W KpHUCTajyiaX. Pa3penieHHble M 3amnpenieHHble YPOBHU 3HEPIHH. DIIEKTPOINPOBOIHOCTh
TBEpAbIX Tel. Mojenb 3JeKTpoHHOro rasza. KBaHTOBass MoOJelb  3JIEKTPONPOBOJUMOCTH.
OHepreTuyeckue 30HbI U ypoBeHb Pepmu. IIpuHIMOBI pa3neneHus BEIIECTB Ha IPOBOJHUKHU
(MeTaibl), HOIYTPOBOJHUKU U U30JISITOPHI (IU3IeKTpUKHN ). COOCTBEHHAs U IPUMECHAs! TPOBOAMMOCTh
MOJIyTIPOBOIHUKOB.

Pa3nea 3. DieMeHTHI pu3nkH NoaynpoBoaHUKOB. [losynpoBoaHKoBbIE TUOBI.

JIBrkeHre CBOOOJHBIX HOCUTENEH 3apsiia B MHOIyNpoBoIHMKaX — auddysus u napeid.
VYpaBHEeHHE HENPEPHIBHOCTH. DJIEKTPOHHO-ABIPOYHbBIE MEPEXObl M UX XapaKTepUCTHKU. bapbepHas u
muddy3noHHas eMkocTH. KoHTakT MeTami-noiaynpoBoIHuK. OMudeckuit nepexos. I'ereponepexobl.
IIT nroner.

Pa3nes 4. bunoJisipabie ¥ mojieBble TPAH3UCTOPHI.

B3aumoneiictBue  AByX — OJIM3KOPACHOJIOKEHHBIX  AJIEKTPOHHO-IBIPOYHBIX  MEPEXOJIOB.
bunonspueie Tpanzuctopsl. Cxemsl BitoueHus. [lonessie Tpansucropsl. MOIT (MII) cTpykTypsl €
M30JIMPOBAaHHBIMU KaHaJIaMU U UX OBICTPOJEICTBHE.

Pa3pea 5. DiemenTHas 0a3a coppeMeHHbIX JBM, cucremMHbIi 0J10K.

Peanuzanusi sneMeHTapHbIX Jorndeckux QyHKkuuid. [lo3uTuBHAs W HeratuBHas JIOTHUKH.
OcHOBHBIE XapaKTEPUCTUKH JIOTUYECKUX IEMEHTOB. CyMMaTop.

Paspnen 6. IToiynpoBoAHMKOBBIE 3alIOMUHAIOIHE YCTPOCTBA.

Tpurrep kak aseMeHT namsatu. fueiika mamatu U ee ajgpec. OnepaTUBHOE 3allOMHHAOIIEE
yctpoiictBo (O3Y). [locTosnHoe 3anomuHaromiee ycrpoictso (I13VY).
Pa3znen 7. Buemnsia namsats B IBM.

Marnetu3M. MarHuTHble MaTepHalbl: JAMAMAarHETHKH, MapaMarHeTHKH, (eppoMarHeTuKu
antudeppomarHeTuky,  QgeppumarseTukd.  KpuBas ~ HaMarHM4eHHOCTH  (peppOMAarHETHUKOB.
Temnepatypsl Kiopu u Heens. Jlomennas crpykrypa. [IpuHIune! 3anucu ¥ CYUTHIBaHUS HH(OpMaLun
Ha MarHATHBIX HocuTeax. Marauroontuka. Onruueckad namars. CD u DVD nucku. Flash-mamars.
Paspnen 8. Orodpaxenue ungopmanun B IBM.

[Tpunuunsl oToOpaskeHUs] MHPOPMALMU Ha TBEPAOM HOCUTENE — MPUHTEPHl U IJIOTTEPHI.
Marpuunble, CTpyHHbIE, JIa3€pHbIE U CBETOAUOJHBIE NpUHTEpHL. l[BeTHass mnedars. [IpuHIUTIBI
oToOpakeHHs] BH3YyalbHOM wuH(popManmu. AudaBUTHO-IIUPPOBBIE M rpaduyeckue (aHaJIoroBbIC)
MOHUTOPHI. DJIEKTpOHHO-TTydeBass TpyOka. Ilnmockme MouuTOopbl — x)uakokpucramumueckue (LCD)



JUCIIIEH, TIa3MeHHble (razopaspsaabie PDP) monuTopsl, aucruien ¢ usnydaronium mosnem (FED).
DnexkTpoHHas Oymara.

2.3.2 3aHATHSA CEeMHUHAPCKOI0 TUMNA (MPaAKTUYeCKUe 3aAHATHS)
3anarus CCMHUHAPCKOI'0 TUIIA 3aHATHA HC NPCAYCMOTPCHEI.

2.3.3 JlabopaTopHbIe 3aHATHS.

Ne No . ®opMa TeKyILIero
Temaruka 1a60paTOPHBIX 3aHATHIA
3aHATHIA | pa3gciia KOHTPOJIA
1. 1  |Mexanuka: CkopocTh U yckopeHue. Bropoil 3akoH Hrerorona. Oruer 110 JIP
3aKOHbI COXpaHEHUs] UMITYJIbCa U SHEPTUH.
2. 1 |Onexrpuueckuii Tok. 3akoHsl Oma. 3akoH /[xoyns — JleHna. Ortuer no JIP
3. 2 DJIEKTPOHBI. Bomust e Bpoins. AtoM  Bojopoja. Oraer 1o JIP
DHEpPreTUYeCcKrue COCTOSTHUS SJEKTPOHOB B MHOTO3JIEKTPOHHBIX ’
3ammura pedepara
atomax. KBanToBble uncia. DIeKTpOHHbIE 000JI0YKH.
4. 2 |DneMeHTBhl 30HHOM TEOPUH: METAUIbI, MOJYINPOBOJHUKU H
P ’ YHpOBO Ortuet 1o JIP,

IUDIIEKTPUKUA. YpoBeHb Depmu. AKUENTOPHBIE U JTOHOPHBIC

3amura pedepara
npumecu. CBOOOIHBIC HOCUTEIH 3apsiia. muTa pedep

5. 3 |/IBmxeHue cBOOOJHBIX HOCHTENEH 3aps/a B IMIOIYyIIPOBOJHUKAX — Oruer 110 JIP
N ,
i{{l};li)éb()};gﬂ u gapeid. p-n-nepexoxa. [lomynpoBogHHUKOBBIE samTa pedepara
6. 4  |BzaumopeiictBue ABYX OJU3KOPACIONOKEHHBIX 3JIEKTpOHHO-| Otuer mo JIP
JBIPOYHBIX Iepex0/10B. TpaH3UuCTOPBI. 3ammTa pedepara
7. 5  |®wusmueckoe mpenctasieHue uHpopmarmu B OBM. J[Bomunsni| Otyer mo JIP
koJ1. Peasim3anys ayieMeHTapHbIX JIOTHYECKUX (DYHKIHUH. 3ammTa pedepara
8. Hrorosoe 3ansTre. O630p MpoiiieHHOro MaTepuaa. 3a4er

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
VY4eOHbIil MIaH He MpeaycMaTpUBaeT KYpPCOBBIX padOT Mo JucuuIuivHe "dusndeckas TeopHs
(GYHKIIMOHUPOBAHUS KOMITbIOTEpA"

2.4 IlepeyeHb y4eOHO-METOAMYECKOro o0ecmedeHHsl A CAMOCTOATEIbHOH PadoThI
o0y4yammxcs Mo AMCHUILIAHE (MOLYJII0)

[Tepeuenb yueOHO-METOAMUECKOTO 00eCIeYeHHsI JUCIUIUIMHBI MO
BBIIIOJTHEHHUIO CAMOCTOSATEIbHONU padOThI

1 [ITonroroBka k TekymeMmy |MeTonudecKue yKa3aHUs [0 OpPraHu3alud CaMOCTOSITEIBHON

KOHTPOJIIO, IIOJArOTOBKA paboThel CcTyneHTOB, yTBepkaeHHble YC®, mnpotokon Nel or

WHIUMBHYaNbHBIX 3a1aHuid  |30.06.2025

Ne Bunx CPC

[enbto camocTosATENbHON pabOThI ABJISETCS yriayOieHue 3HaHUM, MOMyYEeHHBIX B pe3yJbTaTe
ayJUTOPHBIX 3aHATHH, BBIpA0OTKA HABBIKOB WHIAMBHIYaJbHOMH pabOTHI, 3aKperjeHHEe HaBBIKOB,
c(hOopMUPOBAHHBIX BO BPEMS IPAKTUUECKUX 3AHITHH.

Y4eOHO-MeTOIMYeCKUe MaTepHallbl JUIsl CAaMOCTOSITEIbHONW paboThl OOYyYaroOLIMXCS U3 4Hcla
WHBAJIMJIOB | JIUI] C OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 3710poBbs (OB3) nmpenocrasistorest B hopmax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSM UX 3/10POBbS U BOCTIPUATHS HHPOPMALIUU:

Jnst muu ¢ HapyIeHUsIMU 3pEHHUS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUid au1 ¢ HapyLIEHUSIMU CiIyXa:

— B TIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JUist 11 ¢ HapyIIEHUsIMU OTIOPHO-/IBUTATENIBHOTO ammapaTra:

— B Ie4aTHoi (opme,

— B (hopMe 2JIEKTPOHHOI' O TIOKYMEHTA.



JlaHHBII TIEpeYCHb MOXKET OBbITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJOTHH.

B cootBerctBum ¢ TpeboBanusmu PI'OC BO mo HampaBieHHIO TOJITOTOBKM OakaaaBpoOB
nporpaMmma o  aucuumiimHe — «®Dusmueckas  Teopus  (QYHKUIMOHHPOBAHHUS  KOMIIBIOTEPa»
npeaycMaTpuBaeT MCIOIb30BAHNE B YYEOHOM MpOIecce CIeIyIoIuX 00pa3oBaTeIbHbIE TEXHOIOTHH:
YTEHHE JICKIUI C UCIIOJIb30BAaHUEM MYJIbTUMEIUIHBIX TEXHOJOTHI; pa300p KOHKPETHBIX CUTYAaIIHA.

[Tpu u3ydyenum kypca «Dusnyeckass Teopus (yHKIMOHUPOBAHHS KOMIIBIOTEPa» HEOOXOANMO
AKTUBU3MPOBATh OCTATOYHBIC 3HAHUSA CTYACHTOB IO TAaKMM MaTeMAaTUYECKUM TUCIUIUIMHAM, Kak
MaTeMaTHYeCKui aHanu3 u AudQepeHnnaibHble ypaBHEHHS.

KowMmmbloTepHble TEXHOJOTHMHM TO3BOJSIOT MPOBOAWTH CPAaBHUTENBHBINA aHAU3 HAy4HbBIX
UCCIIEIOBAaHMI 110 TaHHOH Mpo0iemMe, SIBISACH CPEACTBOM Pa3HOIIAHOBOTO OTOOPaXKEHHUS aIrOPUTMOB
U IEMOHCTPAIMOHHOTO MaTepuania.

[Tomxox pa3bopa KOHKPETHBIX CHUTYallMil MIMPOKO HCIIOJIB3YEeTCs KaK IMpernojaBaTesieM, Tak |
OakanaBpaMu BO BpeMsl JIEKIIUW U aHAlIu3a Pe3yIbTaTOB CaMOCTOSTENbHON paboThl. DTO 00YCIOBICHO
TEM, 4TO B IIPOLIECCE MOJCIUPOBAHUS PUINUYECKUX SBJIEHUN YacTO BCTPEUAIOTCS 3aJ1a4M, JUIsl KOTOPBIX
eIMHBIX TOJIXOJ0B HE cymecTByeT. Kaxkmas KOHKpeTHas 3a/iada IpU CBOEM HCCIEJIOBAaHUU HMEET
MHOY€ECTBO MO/IX0JIOB, a 3TO TpeOyeT pa30opa 1 OLEHKH IEJI0H COBOKYITHOCTH KOHKPETHBIX CHUTYaIHH.
Oco0eHHO 3TOT MOJXOJ IIMPOKO HCIONB3YETCA MPHU OMpEAeNIeHUU aJeKBATHOCTH MaTeMaTHYEeCKOM
MOJIENH, pe3yJIbTaTaM (PU3NIECKUX IKCIIEPUMEHTOB.

Lenb 1ekyuu — 0030p MOHATUIN, KATETOpUN M 3aKOHOB (DM3HUKH, 3HAKOMCTBO C MpodIeMamMu U
MeToaMH (PU3HUYECKUX UCCIIEIOBaHUM.

[Ipy yTeHHM JEKIIMOHHOTO Kypca MpelCTaBiseTcs 1enecoo0pa3HbM 00OpaTUTh BHUMAaHUE Ha
TpeOyemble MaTeMaTH4eCKHe 3HaHUS U ymMeHHs. Heo0XoqumMo OTMETUTh MPAaKTHYECKYIO0 3HAUUMOCTb
COOTBETCTBYIOIIUX Mpo0sIeM, 00paTUTh BHUMAaHUE HA TpeOOBaHUs, MPEIbIBIIEMbIE K COBPEMEHHOMY
CHEIHAJIUCTY — MPUKIAJTHOMY MAaT€MaTUKY, NOSICHUTh HEOOXOJMMOCTh MCIOJIb30BAaHUS MOTYyUYEHHBIX
3HAHWUW ITPU U3YUYEHUH NTOCIIEAYIOIINX CIIEIUAIbHBIX KypCOB.

Lens .s1abopamopnozo 3amamusa — HayuyuThb TPUMEHATh TEOPETUYECKUE 3HAHUS W
MaTeMaTUYeCKue W TMPOrPaMMHUCTCKHAE HABBIKM TIPU HCCIENOBAHUU M PEUICHHH KOHKPETHBIX
bu3HYecKuX 3a1a4.

Tewmpbl, 3a7aHust ¥ BOMPOCHI AJISi CAMOCTOSITENIbHOM paboThl MpU3BaHbl C(HOPMUPOBATH HABBIKU
novcka HHPOpMaIuU, YMEHHUS CaMOCTOSTENBHO PACIIUPATh U YIIIyOJIsTh 3HAHMSI, TOJTYUYEHHBIE B X0/1€
JIEKIIMOHHBIX U MTPAKTHUECKUX 3aHSATUH.

[Tonxon pazbopa KOHKPETHBIX CUTyallMil IIMPOKO MCIOJB3YyeTCs KaK IperojaaBareieM, TaK U
CTYACHTaMH IIPH MIPOBEACHUH aHAIN3a Pe3yIbTaTOB CAMOCTOATENbHOM paboThI.

[Ipumensiemast TEXHOJIOTHSI KOJIJIEKTUBHOTO B3aMMOJIEHCTBYS B BUJI€ OPraHU30BaHHOTO AMAJIOTa,
peanu3yeT KOJUIEKTUBHBINA cloco0 00y4eHusl.

['pynnoBble MHAMBUAYaAIbHbIE 3aJlaHUsl (POPMHUPYIOT HABBIKM HMCCIIEI0BATENbCKOW pabOThI B
KOJJIEKTHBE.

JUis 7u1 ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbSl IIPEIyCMOTpPEHAa OpraHu3alus
KOHCYJIbTAIlMi C NCIOJIb30BaHUEM JIEKTPOHHOM MOYTHI.

4. OueHoyHble cpeIcTBa JJisl TeKyLIero KOHTPOJISI YCIeBAeMOCTH U NPOMEKYTOYHOM
aTTecTallu

VYyeOHasi 1eATeIbHOCTh MPOXOAUT B COOTBETCTBUU C TpadukoM ydeOHoro npouecca. [Ipouece
CaMOCTOSITENIbHOW pabOThl KOHTPOJHMPYETCS BO BPEMsS ayJIUTOPHBIX 3aHATUH U WHIMBUAYAIbHBIX
KoHCynbpTanuil. CamocTosTenbHas paboTa CTYJEHTOB IMPOBOJAUTCS B (opMe H3YUYEHHS OTAENbHBIX
TEOPETUYECKUX BOIPOCOB IO IMpEAJaraéMoil JIMTepaType M pEIIeHUs WHIUBUAYaIbHBIX 3a7ad
MOBBIIICHHON CIIOKHOCTH.

@DOHJ OLICHOYHBIX CPEJCTB JUCLUILUIMHBI COCTOUT U3 CPEICTB TEKYIIET0 KOHTPOJISI 1 UTOTOBOM
aTTecTanuu (3a4yeTa).



B kauecTBe OICHOYHBIX CPEACTB, HCIIOJIB3YEMBIX U TEKYIIEro KOHTPOJS YCHEBAEMOCTH,
IpeJIaraeTcs mepeueHb BOIPOCOB, KOTOPBIE MpopadaThIBAalOTCS B MpoOIlecce OCBOCHUS Kypca. JlaHHbII
IepeueHb OXBAaTHIBAET BCE OCHOBHBIC pa3zieibl Kypca, BKIIOYas 3HAHUS, IOJlydaeMble BO BpEMs
CaMOCTOSITENIbHOW Pa0OTHI.

AtTectanys o yuyeOHON TUCIUILTIHE IPOBOIUTCS B BHJE 3a4eTa.

OueHka ycrieBaeMOCTH OCYILECTBIISIETCS IO Pe3yIbTaTaM: TECTOB, 3allIUThI peepaToB, yCTHOIO
OIIpoCca IPH cjaye BHIITOJHEHHBIX CAMOCTOSTEIIBHBIX 3a1aHU, OTBETOB Ha 3a4eTe.

Ilepeuenv 60npocos, 6bIHOCUMBIX Ha 3a4em

1. KuHemaTuka: myTh, TPa€KTOPHUSI, IEPEMELLIEHUE, CKOPOCTh, YCKOPEHHE, KacaTeIbHOE U HOPMAJIbHOE
YCKOPEHHUS.

2. HNuuamuka: 3akonbl Hpiorona. Ilpunnun oTtHocutenbHOCTH [anwmies. 3aKOH BCEMHUPHOTO
taroteHud. Mmmnynsc. PabGora cunbl. Kunernueckas nsHeprus. IloTeHumanbHOoe Imone CHIL.
[TorenunanbHas 3Heprus. COOTHOLIEHHE MEXJIy CHJION M NOTEHLUAIbHOW BSHepruedl. 3aKoH
COXPAHEHHUS SHEPTUU. DHEPIUs TEIJIOBOIO JBMKCHUS MOJIEKYJI. 3AKOH COXPAaHEHUS UMILYJIbCa.

3. DnexTpuyecKoe NoJie B BaKyyMe: 3aKOH B3aUMOJICHCTBUS dJIEKTpUUECKUX 3apsaoB. HanpskeHHOCTh
anekTpuueckoro nois. Teopema [Maycca. PaGora B anexkrpocratuueckoM nose. [Torenuuan. Cszpb
NOTEHLIMaa U HAIPSDKEHHOCTH M0JI. DKBUIIOTEHIMAIbHBIE [IOBEPXHOCTH.

4. Dnextpuueckoe none B gudnektpuke: [lomspusaums  auanextpuxoB.  HanpsbkeHHOCTH
AJIEKTPUYECKOTO I10JIsI BHYTPU JUDIEKTPUKA. DIEKTPUUECKOE CMEIICHHUE.

5. IIpoBOIHUK B 3JIEKTpOCTaTHUYECKOM Iosie: PaBHOBecue 3apsnoB Ha NMpoBoAgHUKE. [IpoBonHUK BO
BHEIIHEM 3JIEKTPUUYECKOM I10J1€. DIEKTPOEMKOCTh, KOHIeHCcaTOphl. CoelMHEHNE KOHIEHCAaTOPOB.

6. IlocTOSsIHHBIN AJIEKTPUYECKUN TOK: OJEKTpOABIKYIIass cuia. 3akoH OMa, CONpOTHUBIIEHUE
IPOBOAHMKOB. 3akoH OMa Jyisl HEOJTHOPOAHOrO y4yacTka uenu. [InmotHocts Toka. 3akoH Jxoyins —
Jlenna. PasserBiennsie nenu. [IpaBuna Kupxroda. KIT/.

7. MarnuTtHoe moje B Bakyyme: B3aumojneicTBuE TOKOB, MarHUTHAss MHAYKUMS. JIMHUM MHIyKUIUU
MarHuTHOro noJjs. 3akoH buo — Casapa. [{lupkysanus 1 HOTOK BEKTOpa MarHUTHON MHTyKIIUH.

8. MarnutHoe mnone B BemectBe: HamarnnumBanue cpen. HampsikeHHOCTh MarHUTHOTO TIOJIS.
MaruntHass MHAYKIMS B MarHeTuke. MarHuTHele CBOMcTBa BewecTB. JlnamarHeTusm,
napamarHeTusM, (peppomaraeTusm. JleficTBre MarHUTHOTO 1OJISE HA TOKU U 3apsaasl Cuisl Amnepa u
JlopeHua.

9. DOnexkTpomMarHuTHas WHAYKIUS: SIBIE€HUE 5SIEKTPOMAarHUTHOM WHAYKIMM, mpaBwio JleHna.
OnexTpoABMKyIas cuia MHAyKuuu. CaMOMHIYKIUS, MHIYKTUBHOCTb. TOK IpH 3aMBIKAHWHM U
Pa3MbIKaHUU LIETH.

10.1lepeMeHHBIN TOK: TOK B LIENU C CONPOTUBICHUEM, TOK B LIENIM C MHIYKTUBHOCTBIO, TOK B LIENN C
€MKOCTBI0, OOIITUH CiTy4ail.

11.YpaBHenus MakcBesuia B MHTErpaibHOM 1 auddepennuansHoi popmax, GU3NUECKUil CMBICI.

12.KpaTtkue cBefeHMs M3 KBAaHTOBOM MeXaHUKH: OneKTpoHbl. Bomusl ne bpoiinsg. CooTHouieHue
HeonpeaeneHHoCTH. BonHoBas GyHKIMs.

13.CnexTp 27€KTPOHHBIX COCTOSIHUM: ATOM BOAOPOJAA. DHEPreTHUYECKHE COCTOSIHUS DIJIEKTPOHOB B
MHOT'OJIEKTPOHHBIX aroMax. KBaHTOBbIe uMcia. DIEKTPOHHBIE O00TOYKH. BHIBI XMMHUYECKHX
CBSA3CH.

14.KBaHTOBas MOJENb 3JIEKTPONPOBOIAMMOCTH. Mozenp 31eKTpoHHOro rasa. llonsatue o 30HHOM
CTPYKType TBepAbIX Tell. DHeprus @epmu. Pacnipenenenue 3;1eKTpOHOB IO SHEPTETHYECKUM 30HaAM.

15. SIBneHue MpoBOAMMOCTH B nosrynpoBoAHukax: CoOcTBeHHas mpoBoauMocTh. Hocurenu 3apsiia B
MTOJIyITPOBOJTHHUKE. YpoBeHb DepMU B HCTHHHOM IOJIYITPOBOJIHHKE.

16. SIBnenue mpoBOAMMOCTH B ITOJIyIIPOBOIHUKAX: JIernpoBaHue nMosrynpoBoAHUKOB. [lomynpoBoguuku
n- 1 p-tuna. [lonoxxenne ypoBHs @epMu B MOJYyNPOBOJHUKAX /- U p-THUIIA.

17.JIBuxeHue cBOOOAHBIX HOCUTENEH 3apsiia B nonynpoBogHuke: [peiidosblil Tok. Juddy3noHHbIit
TOK.

18. KoHTakTHBIE SIBJIEHUS HA TPAHULIE ABYX MOJTYIIPOBOAHUKOB. DJIEKTPOHHO-IBIPOUHBIN (p-1) IEPEXOA.

19. BenTriibHBIE CBOMCTBA p-n Tiepexoaa. MHKEKIUs U SKCTPaKIUs HOCUTEIIEH 3apsija B p-n MEPEXo/Ie.



20.BonpraMiiepHass XapakTepUCTHKa p-n Tepexona. Buasl mpoOoeB (TYHHENbHBIN, JIAaBUHHBIN,
TEIJIOBOM, MOBEpXHOCTHBIN) EMKOCTB p-n niepexona.

21.lpyrue BuAbl DJIEKTPUUYECKUX mepexonoB: llepexoapl MeTamn-molynpoBOJHUK, OMHYECKUN
KOHTaKT. ['eTepornepexosl.

22.bunonsapueiii TpaH3uctop: IlpuHIMD paboThl OMMOJAPHOTO TpPaH3UCTOpA. BHIbI OUIIOISAPHBIX
TPaH3UCTOPOB.

23.Pexxumbl pabOTHI U CXEMbI BKIIFOUCHHS OMIOJAPHBIX TPAaH3UCTOPOB (C oOmiel 0a3oii, ¢ oOImmMM
SMUTTEPOM, C OOIIUM KOJUIEKTOPOM).

24.Tlonesbie TpaH3ucTopsl: [IpuHIMI pabOThI MONEBBIX TPAH3UCTOPOB. BUBI MOJIEBBIX TPAH3UCTOPOB.
TpaH3UCTOP C TUTABAOIIUM 3aTBOPOM ((IICHI-TIAMSITh ).

25.Peanuzanus normdeckux Gynkiuii: [IpencraBnenue norudeckux HyJed u equnuil. [lonoxuTenpHas
U oTpuLarenabHas Joruku. MHrerpanbuslie jornueckue snemenTs! (PTJI, TTJI).

26. Tpurrepsl.

27.Buytpennss namsats (O3Y, [13Y). Cymmatop.

28.BHemHsas naMaATh: J[MaMarHeTWKH, NapaMarHeTUKH, (eppoMarHeTHUKH, aHTU(EeppOMarHeTUKH,
¢deppumarneruku. JlomeHnnble cTpykrypbl. Marautssie 3Y. Ontuueckue 3Y.

29.BeiBon Bu3yanpHOM wuHpOpManuu CBeToanoabl. MOHHUTOPBI: 3JIEKTPOHHO-JIy4eBas TpyoOKa,
ABTORJICKTPOHHASI DMHCCHS, IUTA3MEHHBIM HKpaH, >KUAKOKPUCTAUIMYECKUM dSKpaH (KUIKHE
KPHUCTAIJIBI), 3JIEKTPOHHAs Oymara.

30. IlpunTepsl.

Iloka3aTenu, KpUTEPUHU U MIKAJIA OLeHKU c()OPMHUPOBAHHBIX KOMIIETEH It

Kon u CooTBeTCTBUE YPOBHEN OCBOCHH KOMIIETCHIINH TNIAHUPYEMBIM PE3yJIbTaTaM
HAUMCHOBAHUC 00y4YeHHUsI M KPUTEPHUSIM MX OLICHUBAHUSI
KOMIICTEHLIUU [IOPOTOBbIN 0a30BbIi IIPOIBUHYTHII
OIIK-1.2 baxanasp noxaswieaem ne |baxanaep noxazvieaem \baxanasp nokasvigaem He

JOCTaTOYHBIN YPOBEHb JIOCTaTOYHBIN YPOBEHb [TOJIBKO BBICOKHI YPOBEHb
3HAHUU yqe6Horo u HpO(I)eCCI/IOHaJ'H)HLIX [TEOPETUYECCKUX 3HAaHUU IO
JIEKIIMOHHOTO MaTepuana, |3HaHUH, HO IOIMyCKaeT UCIUIUTHHE, CBOOOIHO
HE B TIOJIHOM 00BbeMe HEKOTOPbIC HETOYHOCTH U |oriepipyeT MOHSTHSIMI,

BJIa/IE€T MPAaKTUYECKUMH  |morpemrHocTd. OTBeT
HaBBIKaMH, YyBCTBYET ce0sl |IIOCTPOEH JOCTATOYHO
HEYBEPEHHO MPH aHAJIN3€  |JIOTMYHO, TPAMOTHO

KaTerOpUsSMH, IPUHIMIIAMHA U
BakoHaMH (PU3UKU, HO U
[yMeeT aHaTM3UPOBaTh

(u3NIeCKUX SBICHUI UCIOJIB3YIOTCS (brsweckue speHIS
MPOTEKAIOLINX B OCHOBHBIX |(hu3ndeckue u ’

[IPOTEKAOUIUE B OCHOBHBIX
y31axX KOMIBIOTEpA U KOMITIOTEPHDIE TEPMUHDL, || o
nepuepruiHHBIX YCTPOWCTB. |HO B OTBETE MPHUCYTCTBYIOT Y N P N

nepuepuiHbIX YCTPONUCTB,
B orsere He Bcerna HEe3HAYUTEIbHBIE OIIMOKH.

BS3BIBATh 3HAHUS

MIPUCYTCTBYET JIOI'UKA, Bomnpocsl, 3a1aBaeMble yBASBIBATE SHAHMA,

IMOJIYYCHHBIC TP U3YUCHUN
[PA3JIMYHBIX JUCHUILIINH.

apTryMEHTHI IPUBJICKAIOTCS  |TIpEIoaaBaTesieM, He
HEJIOCTaTOYHO Beckue. Ha  |BBI3BIBAIOT CYIIECTBEHHBIX

[IOCTABJICHHBIE BOIIPOCHI 3aTpyIHEHHH. OTBeT, OCTPOCH JIOTUHO,
3aTPYAHAECTCS C OTBETAMU, MaTepHrall u3jjarac€Tcs 4€TKko,
[IOKa3bIBAET HEOCTATOYHO SICHO, apIyMEHTHPOBAHO,
riyOOKHUe 3HAHUSL. PaMOTHO MCIIOJIb3YIOTCS

KOMIIbIOTEPHBIE U
¢uznueckue TepMuHbl. Ha
BOIIPOCKHI OTBEYAET YBEPEHHO,
[0 CYIIECTBY.

TunosBbie KOHTPOJIbHbIE 32/IaHUS UM HHbIE MaTepHaJbl, HeOOX0ANMBbIE 1JIfl OLIEHKU 3HAHM,
YMeHH i, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XaPAKTEPU3YIOIIUX ITaNbl JOPpMUPOBAHMS
KOMIIeTeHI[HIl B Mpo1ecce 0CBOCHNsI 00pPa30BaTe/IbHOI MPOrPpaMMbl

Ilpumepvr mecmos



Tect 1.

JlnvHa BosiHbl e bpoitns:

1 mpsiMO MPONOPIIMOHATBHA HMITYJIBCY YaCTHIIHI.

2 mpsIMO TIPOTIOPITUOHATBHA YHEPI MU YaCTHUIIBL.

3 0OpaTHO PONMOPINOHAITFHA UMITYIECY YaCTHIIBL.
4 o0paTHO MPOIIOPIMOHATIFHA YHEPT U YACTHIIBI

2 |13 cooTHOIICHMI 1 Bo3pacTaeT NOrpenHoCcTh B OMPEACICHUH €€ KOOPAUHATHI
Iefizenbepra cienyet, 4to |2 yObIBa€T MOTPELIHOCTD B ONPEACTICHUN €€ KOOPAHMHATHI
MIPU YMEHBILIEHUN 3 MOTpeLIHOCTh B ONPENIENEHNH €€ KOOPANHATHI HE U3MEHSEeTCA
HOIPEIIHOCTH B ONpeiesieHNH|4 BO3pacTaeT MOTPELIHOCTD B ONPEICICHNN €€ KHHETHIECKOW SHEPTUH
MMIYJIbCa YACTHLIBI ...
3 |Ecnm yactuia Moxet ObITh B |1 Y = 1y - P,.
COCTOSHMM Y1 1 B COCTOSHUH ) 1)y = Y1p2
,, TO 00LIEE COCTOIHHE V1t
YaCTHULIBI, OIIUCHIBACTCS 3% =11+,
BOJIHOBO# (pyHKIMEH 49 =y, +lnp,
4 |Kakoe 13 NpUBEIECHHBIX 1. Pagmyc opOHTHI 3I€KTPOHA U €T0 CKOPOCTh MOXKET U3MEHUTHCS 0e3
YTBEP>KICHUU SIBIISIETCA BHEILIHETO BO3/ICUCTBHUSI.
BEPHBIM 2. CKopoCTh 3JIEKTPOHA HA OPOUTE U €€ PaJnyC MOTYT OBITh IPOU3BOJIBHBIMH.
3. PasperieHHbIME OpOUTaMHU AJIS 3JIEKTPOHOB SIBIISIFOTCS TAKKE, U1 KOTOPBIX
ee JUIMHA KpaTHa JAJIMHE BOJHBI JJIEKTPOHA.
4. Ilpu ABMKECHUU AIEKTPOHOB TI0 OPOUTE MPOUCXOAUT HENMPEPHIBHOE
W3ITy4YeHHE SHEPTUH.
5 |13 npunuuna [Tayau 1 Ha BHEIIHEM ypOBHE JJF0O0TO aToMa HEe MOXKET HaXOJUThcs Oomee 8
CIIEy€eT, 4TO 3JIEKTPOHOB.
2 TpH 3aNOJTHEHUH DIUTHIITHYECKUX OPOUT CyMMapHOe 3HaYeHHE CITMHOBOTO
KBaHTOBOT'O YHCJIa DJIEKTPOHOB JIOJDKHO OBITh MAaKCUMAaJIbHBIM
3 9KCITO AIEKTPOHOB Ha KaKJ0W opOHTe JIFOO0T0 aToMa MEHee TpexX
4 B MepBYIO OYepe/Ib 3aMOJHIIOTCS OPOUTHI C HAMMEHBITUM YPOBHEM YHEPIHH
6 |OpOuTtanbHOE KBAHTOBOE 1 sHEpreTHYeCKUil YpOBEHB 3JIEKTPOHA
YHCIIO XapaKTEePU3YeT. .. 2 OpUEHTALMIO IUIMIITHYECKONH OPOUTHI B IPOCTPAHCTBE
3 coOCTBEHHBII MAarHUTHBIN MOMEHT 3JIEKTPOHA
4 BeNMYMHY MaJIOH MOTyOCH JUTAIITUIECKON OpOUTHI
7 |CnuHoBoe KBaHTOBOE uncio |1s=1,2,3,..
JUIS 3JIEKTPOHA MOXKET 2s==1,£2,...,
MIPUHUMATh 3HAYEHUS 35=0,1,-1
4s5=%1/2
8 |Xumuueckas CBs3b, 1 MonekysipHast CBSI3b
BO3HMKAIOLIAs IIPH 2 MeTaJUIN4ecKasi CBS3b
B3aMMO/IEWICTBUU HOHOB 3 KOBaJIeHTHas CBSI3b
PELIETKU C 3TEKTPOHHBIM 4 voHHas CBS3b
ra3oM — 3T0
9 |llIupuna 3anpemeHHoN 30HbI |1 HEONpeAEeIeHHOCTh SHEPTHU FIEKTPOHOB.
TBEPJOTEIILHOTO MaTepralia |2 MAUHUMAJIbHBII TeOMEeTPHIECKUN pa3Mep 00beMa, B Ipeieiax KOTOPOTo
XapaKTepUu3yer. .. HEBO3MOKHO OOHAPYKHTH 3JIEKTPOH.
3 pa3mep obnacTi MaTepHaia, B KOTOPOH HE MOTYT HaXOIUTbCs OoJiee IByX
3JIEKTPOHOB.
4 MUHUMAJIBHYIO YHEPTHI0, HEOOXOIUMYIO JJIsI ITIePEBOIa DIEKTPOHA U3
BaJICHTHOM 30HBI B 30HY TPOBOJUMOCTH.
10|CornacHo KBaHTOBOM Teopud |1 B MOJI0KEHUU YpOBHS Depmu.

IIPOBOJUMOCTH pa3jInuIne
MCKAY AUDJICKTPUKAMU,
MOJYIIpOBOAHHUKAMHU U
IMPOBOJHHUKAMU COCTOUT

2 B KOJIMYECTBE BAJICHTHBIX 3JICKTPOHOB HA BHEIITHEM SHEPTeTUIECKOM
YPOBHE.

3 B IIMpUHE 3aNpPEIIEHHON 30HBI.

4 B BeTMUHMHE YHEPTUHA HOHU3AITUN aToMa (MOJICKYJIBI)

TecT 2.



https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D0%BD%D1%82%D0%BE%D0%B2%D0%BE%D0%B5_%D1%87%D0%B8%D1%81%D0%BB%D0%BE
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD

1 |Ilepexon anexTpoHa U3 1. npeiidom.
BAJICHTHOM 30HBI B 30HY 2. reHeparmei
MIPOBOIMMOCTH Ha3bIBAETCS: 3. pekoMOMHaLMEH
4. muddysucii.
2 |lIpu ymensIieHnu Temreparypsl | 1. octaercs 6e3 m3MeHEHHN
3JEeKTpUYecKas MPOBOAUMOCT (2. YBEIHYUBAETCS
COOCTBEHHBIX MOYIPOBOJHUKOB: |3. yMEHbIIAETCA
4. cHayana yBEIMYUBACTCS, TOTOM YMEHBILAETCS
3 |Kakne XxumMu4YeCKHE 3JIEMEHTHI 1. C — yraepon (4eThIpexBalCeHTHBIN)
MOT'YT BBICTYIIaTh B KaUCCTBE 2. Ga — ramuit (TpeXBaHeHTHLIﬁ)
JIOHOPOB JUIsl KpemHHsl (Si) 3. Bi— BuCMYT (IATUBAJIEHTHBI})
4. Al — amromMuHUH (TPEXBAICHTHEIN)
4 |\[lns1 KOHLEHTPALMU OCHOBHBIX U (1 pp, = pp, — Np
HEOCHOBHBIX HOCHTENEH 3apAa B |3 . = N + p,,
MOJIYTIPOBOJHUKE p-THIIA 3p. =N
bp = Ng — 1y
CIIPaBEIMBO COOTHOIIEHUE
4n, =p,—Ny
5 |YpoBenb @epmu B 1. mocepenuHe 3anpeméHHON 30HBI.
HEBBIPOKICHHBIX 2. B HIDKHEH MOJIOBHHE 3alpEIEHHOMN 30HBI.
MOJIYNIPOBOJHUKAX A-TUIIA 3. B BepxHeil MOJOBUHE 3alpeI€HHOMN 30HBI.
PACIIONIOXKEH ... 4. B 30HE IPOBOANMOCTH.
6 |B nomynpoBoaHuke ¢ JOHOpHOH |1. ABIPKH.
MPUMECHIO OCHOBHBIMH 2. cBOOOHBIE JIEKTPOHBI.
HOCHUTEJISIMU 3apsia SABJSIOTCS ... |3. OJOXKUTEIbHBIE HOHBI.
4. oTpunaTeNbHbIE HOHBI.
7 |Ecnu p;,, — IIIOTHOCTH E¢ — rpanuna 30HbI IPOBOJUMOCTH, E}, — TpaHHLIA BaJICHTHON 30HBI
v ©o
sHepreTuueckux cocrostuuii, f(E)|1. n = J'EC pn(E) - f(E)E
— pacnpenenenue Pepmu, TO Ey
KOHIIEHTPAIIHS SEKTPOHOB B 30He |2+ Tt = IZo, pa(E)- (1 f(E))dE
Er
IIPOBOAMMOCTH IIOJIYIIPOBOJHUKA (3. n = f_oo pn(E) - (1 - f (E))dE
aBHA _(®
P 4n= [ pu(E) f(E)IE
8 |TemnepaTypHas KoHUeHTpamms |l.n; = np
HOCHUTEJIeH 3apsiaa n; B 2.nj=n+p
COOCTBEHHOM MOJIYNPOBOAHUKE (3 n; = [np
paBHa — [m2 2
4.n;=,n%+p
-
9 [MnoTHocTh MM dy3uonHoro Toka (1. j = eD,grad(p)
JBIPOK ONpENENseTcs 1o Gopmye|r 7 =enp E
: P
3.] = —eDygrad(p)
N -
4.] = —enu,E
10| Ancddy3ust HocuTeneit 3apsina B |1. IBMIKEHUE HOCUTENIEH 3apsi/ia 32 CYeT MArHUTHOTO TTOJIS.
MOJTyTIPOBOJHUKE 3TO. .. 2. XaOTHYECKOE TEMJIOBOE IBUKEHNE HOCUTENEH 3apsia.
3. ABW)KEHUE HOCUTENEH 3apsA/a 3a CUET pa3HOCTH KOHIIEHTPALIUH.
4. nBM)KeHHME HOCHTENEH 3apsiia 3a CUeT DJIEKTPUYECKOTO MOJIs.
Tecrt 3.
1 |Yrto Taxkoe 31eKTPOHHO-ABIPOYHBIH 1. O6nacTp, BOZHUKAIONIAS HA TPAHUIIE ABYX Cpel MOTYTPOBOTHHUKA, C

nepexo;|

Pa3IMYHBIM THIIOM JJIEKTPOIPOBOJIHOCTH.
2. 3TO BIEKTPUIECKOE ToJIe, penaTcTByonee A hy3HoHHOMY
MepEeMEILEHHIO OCHOBHBIX HOCHTEJEH 3apsaa.

3. 3T0 mpouecc BBEACHHUS B MOIYNIPOBOIHUK HE3HAUUTEILHOTO
KOJIMYECTBA ITPUMECH, OBBIIIAIOIIEH €T0 3JIEKTPOIPOBOAHOCTb.

4.

O6J'IaCTI>, BO3HUKAIONIAA HAa I'PaHUIIC MOJYIIPOBOAHWKA, C MCTAJIJIOM



Kak 3apsixena o0macts p-n
nepexona

n-00J1aCTh — OTPUIATEIIBHO, P-001aCTh — HOJOKUTEIHEHO

B 00JIaCTH p-n Tiepexojia OTCYTCTBYET AIIEKTPUUCSCKUI 3apsi]g
n-00J1aCTh — MOJIOKUTEIILHO, P-00JIaCTh — OTPUIATEIILHO
paBHomepHo: ipu Ny > Np — nonoxutensho, pu Ny < Np —
OTPHLATEIBHO

hallh el 2

3 |Kakwue TOKH MPOTEKAIOT Yepes 1. B ocHoBHOM fuh(hy3nOHHBIE TOKM OCHOBHBIX HOCHUTENEH 3apsiia.
paBHOBECHBIH p-n iepexoa? 2. B ocHOBHOM ApeiidoBbie TOKM HEOCHOBHBIX HOCHTEINEH 3apsaa.
3. CymiecTByeT TOJBKO TEIUIOBOE JIBUKEHHE OCHOBHBIX U HEOCHOBHBIX
HOCHTEJEH 3apsaa, BCIEICTBUE YETO TOK YePE3 p-n NMEPEXO] PABEH HYJIIO.
4.B paBHOBECHOM p-n Tiepexojie 1u(pPy3MOHHBIE TOTOKA OCHOBHBIX
HOCHUTEJEeH 3apsiia ypaBHOBEUIMBAIOTCS Tpel(hOBBIMH TOKAMH HEOCHOBHBIX.
4 |DxcTpakuus HocuTenel 3apsaaa B |1. DTo nepexon HEOCHOBHBIX HOCHTEJIEH 3apsaaa 4epes p-n Mepexon Mox
\p-n mepexozae? JIEHCTBHEM DIIEKTPHUYECKOTO TOJIS
2. DTo nepexo/ HEOCHOBHBIX HOCUTENEH 3apsa depes p-n Mepexos
Beaeacteue nuddysun
3. DTO nmepexo OCHOBHBIX HOCHUTENEH 3apsifa uepes3 p-n Nepexo BCICICTBUE
muddysuu
4. YBennueHue KOHUEHTPAI[H OCHOBHBIX HOCUTEINEH 3aps/ia BCIEICTBHE
MTOBBILIEHMSI TEMIIEPATYPBI p-71 IEPEX0ia
5 |Kakoli xapakTep HOCUT 1. nuHenHbII
HM3MEHEHUE HAIIPSHKEHHOCTU 2. KYCOUHO-JTMHEHHBIH
AJIEKTPHYECKOTO OJIsl B 007acTu (3. KBaJpaTHUYHbIH
-1 TIepexojia 4. HKCTIOHEHITMATIbLHBIN.
6 |Ilo kakoMy 3aKOHY Ha HAYaJIbHOM |l. IO TUHEHHOMY
yuactke BAX TOK cMeIeHHOro B (2. 110 KBaAPaTHUYHOMY.
MIPSIMOM HalpaBJICHUHU p-7 3. IO 9KCITOHEHIUAILHOMY
nepexoa 3aBUCUT OT 4. 0O6paTHOH MPOTIOPIHOHATEHOCTH.
HaIpsKEHUs ?
7 |TyHHenbHBIN TIp00Oit p-n 1. PE3KUM BO3pAaCTAHUEM TOKA IIPU €r0 NPSIMOM BKIIIOUEHUU
Mepexo/ia CBsI3aH C... 2. PE3KUM BO3pacTaHUEM TOKA B pe3yNbTaTe YAapHOW HOHU3ALUN
aTOMOB
3. PE3KHM BO3pacTaHHEM TOKa B pe3ysIbTaTe Mepexo/ia BaJIEHTHBIX
3JIEKTPOHOB U3 p-00J1acTH B 1-00J1aCTh
4. PE3KUM BO3pacTaHUEM TOKA, €CIIU KOJMYECTBO TEIUIOTHI, BBIIEIIEMOU
B [IEPEX0/Ie, MPEBBIIIAET KOJIWYECTBO OTBOJAUMOM TEIIOTHI
8 |B p-n mepexoje yBenuImim 1. yBemuuutcst
CTETEHb JIETUPOBAHUS OJHON M3  |2. YMEHBIIUTCS
obnacreit. Uto mpou3oiiaeT ¢ 3. HE U3MEHUTCH
BEIIMYHMHOM EMKOCTH TIEPEX0/IAa B |4, MpH JIETHPOBAHUH P-00TaCTH YMEHBIIUTCS, a IPH JIETUPOBAHUH 11-00JIaCTH
PaBHOBECHOM COCTOSIHUU? YBCIIMUYHUTCS
9 |KoHTakT MeTamI-noaynpoBOoAHUK (1. Ay < A, 2. A, < Ay 3.4y > A4, 4. Ay > Ay
ABJIACTCS BRINPAMIISIOIUM, €CIH: |(Ay, Ay, A,— paboTa BBIX0/A SJIEKTPOHA U3 METAILIA H TIOJTYIPOBOHUKOB 7~ U -
THIIA, COOTBGTCTBGHHO)
10|ITIepexonHslii cnoii ¢ 1. oMuyeckuil mepexon

CYIIECTBYIOIIAM TaM
ANEKTPUUECKUM IOJEM MEXKTY

MCTAJIJIOM U TOJYITPOBOJHUKOM

2. rereporepexon
3. p-n nepexon
4. nepexon loTTku

Tect 4.

bunonspaeiM
TPaH3UCTOPOM HA3bIBACTCS:

1. TpexaneKTPOAHBIN MOIYIPOBOAHUKOBEII IPUOOP, CTPYKTYpa KOTOPOTO
COJZIEPIKUT TPH p-n-NIEPEX0a;

2. IBYXAIIEKTPOTHBIN TOIYIIPOBOIHUKOBBIN MPHOOP, CTPYKTYPa KOTOPOTO
COJZIEPKUT OJIMH AJIEKTPOHHO-IBIPOYHBIN TIEPEXO;

3. IBYXAIIEKTPOIHBIN MOIYTIPOBOIHUKOBEIA MPUOOP, CTPYKTypa KOTOPOTO
COJICPKUT JIBA 3JIEKTPOHHO-IBIPOYHBIX IIEPEX0/a;




4. Tpexd3IEeKTPOAHBIN NOTYIPOBOAHUKOBBIN MPHOOP, CTPYKTYpa KOTOPOTO
COJIEPKUT JIBa 3JIEKTPOHHO-IBIPOYHBIX IIEPEX0JIa.

[p-n TIEpEXOIBI TIPH paboTe
TPAH3UCTOPA B AKTHBHOM
PEeKUME CMETLICHBI
CIIETyIOIIAM 00pa3oM:

1 SMHUTTEPHBIA U KOJUIEKTOPHBIM ITePEX0 bl B 00paTHOM HAIpaBICHUN

2 SMUTTEPHBIN TIEPEXO0]] B MPSIMOM HATPaBJICHUH, KOJUIEKTOPHBIN B 0OpaTHOM
3 SMUTTEpHBIH TIepexo1 B 00paTHOM HAIIPABIICHUH, KOJUIEKTOPHBIN B IPSIMOM
4 SMHTTEPHBIA U KOJUICKTOPHBIHN IePeX0bl B MPSIMOM HaNPaBICHUH

3 |Koaddunuent ycunenus I I I+Ik I+Ik
TOKa 0a3bl OUIOJISIPHOTO 1.p= Io—Ix 2.p = Io—Ix 3.6 = T 4.5 = ﬁ
TpaH3ucTopa f§
4 |Kakas cxema BKIoYeHHS  |1. cxema ¢ 0OIHUM KOJUIEKTOPOM
OMTIONIAPHOTO TPaH3UCTOPa |2. cXeMa ¢ OOIITUM IMHUTTEPOM
obecnieunBaeT HaubombIIee (3. cxema ¢ o0mei 6a3oi
YCHIJICHUE MOIIIHOCTH? 4. OUTIIOJISIPHBII TPAH3UCTOP HE MOXKET 00ECIICUUTh OOJIBIIIOE YCUIICHHE
MOIITHOCTH
5 |YcnoBHOe 0003HAUEHNE
p-n-p TpaH3ucTOpA: 4‘< —— B
1 2 3 4
6 |MJII Tpan3ucrop ¢ 1) obenHeHUs 2) oborarieHus
WHAYIIUPOBAaHHBIM KaHAJIOM |3) HACKHIIICHUS 4) oTceukun
MOJKET pabOoTaTh B pEeXKHUME!
7 |YcnoBHOE 0003HAUYEHUE L = L L
TIOJIEBOTO TPAH3HCTOPA CO -IW I 'm' Tﬂ-
BCTPOEHHBIM /1-KaHAJIOM: 1 2 3 4
8 |B moneBom Tpansucrope ¢ |1. moIynpoBOIHUKOM
YIPABJISIOUIUM p-1 2. TUBICKTPUKOM
TIEPEXO0/IOM 3aTBOP OTJIENEH |3. METAIIIOM
OT KaHaja: 4. p-n mepexoaom
9 |Tpansuctop c maBarouuM |1. TpaH3UCTOpa C HMHAYLUPOBAHHBIM KaHAIOM
3aTBOPOM CO3JIaH Ha OCHOBE|2. OHUITOIIPHOTO TPaH3UCTOpa
3. TpaH3HUCTOpA C YIPABISIONINM p-71 TIEPEXOIOM
4. TpaH3UCTOPA CO BCTPOSHHBIM KaHAJIOM
10|Kakast cxeMa COOTBETCTBYET| LT — K3 G 58
pEXKUMY 3aIIUCH B Mer ok posic-
TPAH3UCTOPE C TUIABAIOIIIM I:];
3aTBOPOM !
1 2 3 4
Tecrt S.
1 |B xommeroTepax s peanusauuu |1 HJIIH, U
pPa3IMYHBIX OTEpaIui 2 HJIU, HE
HCTIONB3YIOT, KaK paBuilo, 3 U HE
Joruyeckue GyHKLIUH 4 UJIH-HE, U-HE
2 |B cxemax, peanu3yroomux 1 3HaYeHHe HANPSHKEHHSI, COOTBETCTBYIOIIEE JOTHUSCKOU SMHULIC
Jioruveckne QyHKIUH YPOBEHb 2 BeJMYMHA 3apsijia, COOTBETCTBYIOIIAS JIOTUYSCKON EIMHULIC
eOUHUYbL ITO 3 3HaYeHUE CUIIbI TOKA, COOTBETCTBYIOIIEE JIOTHIECKOHN eTUHUIIC
4 HanpaBJieHHE MarHUTHOTO TOJIsl, COOTBETCTBYIOIIIEE JIOTHISCKON SIMHUIIE
3 |Kakyto 1 Ua
JIOTUYECKYIO -2 HE
GbyHKLHIO B 3 U-HE
OTpULIATETBHOMN |4 HJ/IH-HE

JIOTUKE PCAIN3yCT
cXEMa




4 |Kakas u3 pIeKTPUUECKHUX CXEM
SIBJISIETCA CXEMOM PE3UCTOPHO-
TPaH3UCTOPHOM JOTUKU
5 |Ha Bxoms!l RS-Tpurrepa momnansl (1 coxpaHsSeT TeKyllee COCTOSHHIE
curHansl: R=1, S=1. Kakoe 2 mepexoauT B cocTosiHuE 1
JIeiCTBHE BBITIONHAET Tpurrep? |3 mepexonmut B coctossaue 0
4 Takoi HabOp CHUTHAJIOB 3aIlpeIIcH
6 |Ocobennocts T-Tpurrepa 1 ero cocTosiHMe MEHsIETCS IPH U3MEHEHUH YPOBHA Ha BxoJax R umu S u
3aKJII0YAETCSA B TOM, YTO MOCTYIUIGHUH TaKTOBOTO UMITYJIECA
2 ero cOCTOSIHUE MEHSETCS P KaXIO0M MOCTYIUIEHUH TAKTOBOTO UMITYJIECA
3 ero cocTOsiHME MEHSIETCsI IIPU NOCTYIUIEHUH CUTHasla Ha BXox R wmu S
4 wnabop S= 1, R = 1 He 3anpelieH
7 |Vkaxwure o6o3HaueHue RS- T 71 71 T
Tpurrepa C —e ~Jc
T Nl W+ =
D 2) 3) 4)
8 [ITapamerp MJID paBHbIi 1. CpenHsas quHAMAYecKas MOTpedIIsieMast MOITHOCTh
NpOU3Be/ICHHE CpeHEH 2. Cpennee BpeMs 3aJIepKKH paclpoOCTpaHEHUS CUTHAA
MOIIHOCTHU NEPEKIYEHUS, Ha 3. KoaddummeHT moMexoycToHauBOCTH
CPEIHION0 MPoRoLKUTENbHOCTh (4. CpenHsas paboTa NepeKIroueHNs
OJTHOTO TIEPEKIIIOYCHUS ITO
9 |Kakas u3 TOTHYECKUX CXeM
sIBIIsIeTCs cxeMoil RS-Tpurrepa
10({Ha Bxonst JK-Tpurrepa nogansl |1 Takoit HaOop CUrHAJIOB 3anpeleH
cur”ansl J=1, K=1, C=1. Kakoe |2 nepexomuT B cocTrosiHue 1
JIeHiCTBHE BBITIONHSET TpUrrep? |3 coxpaHseT CBOE TEKYIEE COCTOSHUE
4 TOMEHSET CBOE COCTOSIHUE Ha MPOTHBOIOIOKHOE
Ipumepmnuwiii nepeuenv mem pegepamos.

1. MmuorosmurrepHbie Tpanuctopsl. [lonessie Tpanuctopbl. MOII-cTpyKTypbl ¢ U30JIMPOBAHHBIM
3aTBOPOM U UX OBICTPOJICHCTBHE.

2. MarnetusM. MarHuTHbIE MaTepHalbl: TMaMarHeTUKH, TapaMarHeTuku, ¢peppomarueTuku. Kpusas
HaMarHu4eHHoCTH GeppomaraeTukoB. Temneparypa Kroopu. JlomeHHas cTpykTypa.

3. DOmnextponHo-1y4eBas Tpyoka (DJIT). dusudeckue npornecchl B DJIT: TepMOITIEKTPOHHAS IMHUCCHUS,
OTKJIOHEHHE, (POKYCHPOBKA, TIOMHUHECIICHITHSI.

4. OcCHOBHBIE HaIlpaBJIEHUs Pa3BUTHS MHTETPaJIbHBIX cXeM. llepcrekTuBBI pa3BUTHUS MHKPO- U
HAHOJJIEKTPOHUKH.

5. IlpuHUMIIBI TPOEKTUPOBAHUS UHTETPAIBHBIX MUKPOCXEM U MUKPOIIPOLIECCOPOB.

6. Apxurektypa ¢oH Heitmana m 00o0OmIeHHAs CTPYKTypa CHCTEMHOTO OJIOKa: MHUKPOMIPOIIECCOp
(MII), mamsate, muHa. OCHOBHBIE XapakTEepUCTUKH MuKpormpoieccopa (MII): TtexHomorus
W3TOTOBJICHHS, HAMPSDKCHHUE MUTAHUS, O0BEM aJApecyeMOoi MmaMsTH, Pa3psaHOCTh MIWHBI JaHHBIX,
TaKTOBasl 4acTOTa, Pa3psiAHOCTh peructpoB. L{ukia MII u ero ¢assr.

7. BzaumopeiictBue mukponponeccopa (MII) u oneparuBHoro 3anomuHaromiero ycrpoicrsa (O3Y).

Crioco6b1 oOmena wuH(popmanueit mexnay MII ¥ BHEIIHMMM yCTPOHCTBAMHU: CHUHXPOHHBIH,
ACHHXPOHHBIN ¥ MMOJTYCUHXPOHHBINA. PeXUMBI pabOTHI MpoIieccopa: mpepbIBaHKE, IPSMOM TOCTYTI K
NaMsATH, OKHUIaHUE.
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13.
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

[[Twab! 1 nx ocHoBHBIE XapakTtepuctuku (ISA, VESA, AGP, PCI, PCI-E). MynbsTuriiekcupoBaHue.
CeBepHbIii U F0KHBIA MOCT.

Crnennanu3upoBaHHbIE  MHUKPONPOLIECCOPBl.  MyJIBTUIIPDOLECCOPHBIE M MHOTOSACPHBIC
koHpurypamuu. Cynep D9BM.

OOmast opraHu3zanus naMATH. XapaKTepUCTUKU NaMsITU: ObICTpojeiicTBue, NnoTpedisemas
MOIIIHOCTb, BO3MOXHOCTb JI0CTYIIa, CTOUMOCTb, EMKOCTb.

VYerpoiictBo anemenTa auHamudeckoro O3Y. YcTpoiicTBo anemenTa cratuyeckoro O3V,
OHeprozaBucHUMas U 3HEpProHe3aBUCHMas MaMATh. /[MHaMUueckoe onepaTHBHOE 3allOMHUHAIOIIEE
ycrporictBo (JIO3Y). Ilpuniumnel pabotsl U MeTobl pereneparuu. [Ipumenenue J1I03Y B DBM.
[TocTostnHOE 3anomuHaromiee ycrpoictBo (I13Y). DneMeHTh Ha OCHOBE CTPYKTYp C IJIaBAIOIIUM
3arBopoM. Ctupanue napopmaruu. [Ipumenenue [13Y B O9BM. CpaBHUTENbHBIE XapaKTEPUCTUKH
u niepcnekTuBsbl pazputus [13Y. Onem-naMsrs.

Ponb u Mecto paznuusbix TUIOB MaMsaTH B OBM. [IpuHuuns! opranuzanuu namsati. Hanpasnenuns
Pa3BUTHUS 3alIOMUHAIOLINX YCTPOUCTB. [lepcrieKTuBHBIE TEXHOIOTUH YCTPOMCTB MaMSATH.
Onpenenenue >nemMenTa naMatu. bucrabunbHocTs. Tpurrepsl.

Tpansucropsl ¢ MHOII-cTpykTypoii. TpaH3ucTopsl ¢ I1aBalOIIUM 3aTBOPOM.

Oynkuuu uHTEpdeiica BBOAA-BbIBOAA. KOHCTPYKTHBHas COBMECTUMOCTb HUHTEp(EHcoB.
VYerpoiictBo TunnyHoro unTepdeiica. Meroast noctyna FIFO u LIFO.

Wntepdeiic nocnenoparenbHoi cBsA3u. JlyniuekcHas U MoyIynjeKcHas CBS3b. ACHUHXPOHHAs U
CHHXPOHHAs CBSA3b. [WIBl YHHBEPCAJIbHBIX M CHEIHAIM3UPOBAHHBIX HHTEpdeiicoB. CKopocTh
nepesadn UHpOpMALUU u IIEKTPUYECKHE IIapaMeTpBl.
Mognem. AMIUIATyHAs, 4acTOTHas W (a3oBas MOAYJALMs curHama. llepemada MaHHBIX 110
Tesie(pOHHBIM JTUHUAM. CKOpPOCTh Mepeiaul JaHHBIX.

[TpuHIMIBl XpaHeHUs, 3alIUCH M CUUTHIBAHUS MH(POpPMAIMM Ha MAarHUTHBIX HOCUTENSAX. THIIBI
MarHUTHBIX HOCUTEJIEH U MarHUTHBIX T0JIOBOK. [IpofonbHas u nomnepeyHas 3anuch HHGOpMaIUM.
[IpenenbHasi MIOTHOCTh 3allUCH M CKOPOCTh JOCTyINa K 3alMCaHHON HHpopManuu. J[BoitHOMH
aHTU(eppOMarHUTHBIN ciioil. BepTukanbHas 3anuck MHGOPMAIMM HA MATHUTHBIX TUCKaX.
Opranuzanysg UHGOpMaMM Ha MAarHUTHBIX AMCKaX. ['OJOBKH, JTOPOXKKH, CEKTOPBI, LIUIUHAPHI.
CrpykTypa pabodero ciosi MarHUTHbIX JAUCKOB. dusndeckue (HakTopbl, OrpaHUYMBAIOIINE
IJIOTHOCTD 3aIUCH.

Hcnonb30BaHue ONTHUYECKUX SBJICHUH Ui TMOBBIIICHUS IJIOTHOCTH 3amUcH HH(OpManmuu Ha
MarHUTHBIX HOCUTENSIX. MarHuTOONTHKA.

Ontuueckas namsath. [IpenensHas niaoTHocTh 3anucu HHGoOpMaluu B ontuke. Kogupoanue
uH(popMalMu Ha onTthyeckoM kKommakT-nucke. CD u DVD texnonoruu. Blu-Ray u HD-DVD
TEXHOJIOTUU. Y CTPOWCTBO 3alMChIBAEMBIX M IEpe3anuchiBaeMbIx KoMmakT-auckoB (CD-R, CD-
RW).

[ToBbIIeHNE MpeeIbHOM MIOTHOCTH 3anucu MH(opMaruu. MHOrocnoiHble ONTHYECKHE JUCKH.
TpexmepHas ontuyeckas namsaTh: GoTopedpakTUBHBIE U POTOXPOMHBIE MaTEPHAIIBI.

[TpuHIMnsl 0TOOpakeHUs BHU3yalbHOM HHpOpManuu. AsdaBUTHO-UUPPOBBIE U Tpaduyeckue
(ananorossie) MoHUTOPBL. DopmupoBanue uzodpaxenus B IJIT, crpounas (uepeccTpoyHas u
IporpeccuBHas) U KaapoBas pa3BepTku. OToOpakeHHe 1BeTa.

[Tnockue MoHMTOpBI: kUAKOKpUcTauIMueckue aucmien (LCD), nna3menHble (Tasopa3psiiHble,
PDP) monuTOphl, nucruien Ha oOcHOBe aBTodyeKTpoHHON smuccun (FED), OLED-gucnien,
AMOLED-gucnnen.

Bgog u BeiBoa nndopmaru B 9BM. Ludpo-ananorosoe u ananoro-uppoBoe npeodpazoBaHue.
[Tpunuuner peanuszauuu. PaspsnHocts n norpemnoctd HAIT u ALIL Ilonstue o uudposom
METO/ie XpaHEeHHUs U Mepe/laur aHaJIoroBOM HH(OpMaIIHH.

BBon ontuueckoro uzoOpaxkenus B OBM: mpubopst ¢ 3apspoBoit cBszbio (I13C). Ipunimn
neiicreus 113C-kamepsl.

[TpuHIMnBl 0TOOpa)keHUs] MH(POPMALMU HA TBEPIBIX HOCUTENSAX — IPHUHTEPbl U IUIOTTEPHI.
AndasutHo-uppoBele U TpaduuecKue NpUHTEphl. MarpuuHble, CTpyWHHBbIE, Ja3epHble U
CBETOJIMOHBIC IPUHTEPHI. [[BeTHAs nedats.



30. Metoapl kKogupoBaHus HHGOPMAIIMHU: aMIUTUTYTHAs, (ha30Basi ¥ YaCTOTHAS MOYJISIIHSL.

31. ITlpenenbHbIe pa3Mepsl, OBICTPOACHCTBUE U SHEPTO3aTPaThl. HAHOTEXHOIOTHH ¥ HOBBIE MATEPUATIBI.

32. BBIYHCIICHHS B «KJIACCHUYECKHX» U «KBAHTOBBIX» KOMIBIOTEpax. butel n kKyOuThl. «KBaHTOBBIEY
AJITOPUTMBI.

33. OO6mas cxeMa KBaHTOBOT'O KOMITbIOTEpa. BO3MOKHOCTH M MEPCIEKTUBBI MPUMEHEHHUST KBAHTOBBIX
KOMITBIOTEPOB.

34. TloctpoeHue KBaHTOBOTO KommbioTepa. KorepeHTHOCTh cocTosiHM. OCOOEHHOCTH «KBAaHTOBBIX)
BBIUMCIICHHUA. Pa3pylieHne KOTepeHTHOCTH KaK HCTOYHHUK OMIMOOK TMPU  «KBAHTOBBIX)
BBIYHMCIICHHSIX U UX KOPPEKITHSI.

35. OcoOGeHHOCTH ONTHUYECKUX HU(POBBIX YCTPOMCTB. BO3MOXXHOCTH M MEPCHEKTHUBBI ONTHYECKOTO
KOMITBIOTEPA.

36. IlepcnieKTUBHBIC HANPABICHUS PA3BUTUSI MUKPO- U HAHORJIEKTPOHUKHU.

4.2 Meroauyeckue MaTepuaJjibl, ONpeAeJAIINe MPOUeaypbl OIEHUBAHUS 3HAHUIA,

YMeHUii, HABBIKOB U (MJIM) ONbITA AeATeJIbHOCTH, XapaKTePHU3YWIIUX 3Tanbl (popMupoOBaHUS

KOMIIEeTeHI M

MeTtoauyeckue peKOMeHAalH, ONpeAe/soNe Npoueayphbl OleHMBAHUS HA 3a4eTe:

[Ipouenypa mpoMexyTOUHOM aTTECTAllMK IPOXOAUT B COOTBETCTBUU ¢ [lomokeHnem o Tekyiiem
KOHTPOJIE ¥ IPOMEXKYyTOUHOU arrecTanuu odoydaromuxcs ®I'BOY BO «Kyol'Vy.

UroroBoit ¢dopmMoil KOHTposiE CHOPMUPOBAHHOCTH KOMIIETCHUIUH Yy OOyYaloIUXCS IO
JUCLUIUINHE saBisgeTcs 3aueT. CTyAeHThl 00s3aHbl cIaTh 3a4eT B COOTBETCTBMM C PACIHUCAHUEM U
y4eOHBIM IJIAHOM.

OOC npoMexyTOYHOM aTTECTALMKU COCTOUT M3 BOIIPOCOB K 3a4ETy U PE3YJIbTaTOB TEKYILErO
KOHTPOJISL.

3aueT Mo AMCUMIUIMHE IpecienyeT Ielb OLEHUTh paboTy CTyAeHTa 3a Kypc, IMOJIydeHHE
TEOPETUYECKUX 3HAHUM, UX MPOYHOCTb, Pa3BUTHE TBOPUYECKOI'O MBIIUIECHHS, TPHOOPETEHNE HABBIKOB
CaMOCTOSITENIbHOM pabOThl, YMEHHE NPUMEHATh MOJY4YEHHbIE 3HAHUS JJIs PEIICHUS MPaKTHUYECKUX
3az1ad.

dopma npoBeeHNs 3a4eTa; YCTHO.

PesynpTar cmaum 3ayera 3aHOCHTHCS NPENOJABATEIEM B 3aUETHYIO BEAOMOCTh M 3aUETHYIO
KHUXKKY.

OneHuBaHUE ypOBHS OCBOCHMSI JUCLMIUIMHBI OCHOBBIBAECTCS HAa KAaueCTBE BBINOJIHEHUS
CTYJ€HTOM 3aJIaHU} TEKYLIEro KOHTPOJIS U OTBETOB Ha BOIIPOCHI 3ayeTa.

Kpurtepun onenkmn:

1. Ouenka oTBeTOB Ha BONPOCHI K 3aueTy (50% nTOroBoi oueHkn)
3aver
[TonHble, pa3BepHYTHIE OTBETHI C IEMOHCTpAIUEH ITyOOKOT0 MOHUMAaHUS TEMBI.
OTBeThI coziepkKaT OCHOBHBIE UJIeH, HO 0e3 yriIyOJIeHHOro aHaIn3a.
Hcnonp3oBanue npuMepoB, GopMy1, KOPPEKTHBIX TEPMUHOB.
Bo3MoskHBI HeGoIbIIME OMIMOKH B ACTANAX MU (OPMYITHPOBKAX.
YMeHue aHanmu3upoBaTh U CPABHUBATH METO/IBI.
% BbimonHenus: 60—-100% (nomyckaroTcsi HE3HAUNTEIbHBIE HETOYHOCTH).
He3zauer
OTtcyTcTBHE TOHUMAaHHUS KIIFOUEBBIX KOHIIETIIIHH.
['pyOble ommOKH UM HECTTIOCOOHOCTh OTBETUTH Ha OOJBIIYIO YaCTh BOIPOCOB.
% BoinonHeHus:: <60%.
2. OneHka BbInotHeHUs1 TecTOB (50% HUTOroBOI OLEHKH)
3aver
ITonroe BEIMONTHEHNE BeeX TecTOB, % BeImonHeHUs: 60—100%.
He3zauer
HeBbinonnenue xots Ob1 OJTHOTO TECTA.



O1eHOUHBIE CPEACTBA JIi MHBAJIUAOB U JIUI] C OTPAHUYCHHBIMUA BO3MOXHOCTSIMH 3JIOPOBbSI
BBIOUPAIOTCS C YUETOM MX UHIAUBUAYAIBHBIX IICUXOU3NIECKUX OCOOCHHOCTEH.

— Ipu HEOOXOAWMOCTH MHBAJIUAAM U JIMLAM C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 370POBBS
NPEOCTABIISETCS JOMOIHUTEILHOE BPEMS JIJIs TOATOTOBKH OTBETA HA 3a4eTe;

— TIpU TPOBEIEHUH TPOLEAYPbl OLEHUBAHUS PE3YJIbTaTOB OOYyYEHHUS HHBAIUAOB U JIUI[ C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMH  370POBbSI IPEIYCMATPUBACTCS HCIOJIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMA OCOOCHHOCTSIMH;

— TPU HEOOXOTUMOCTH Ul OOYyYaIOUIMXCSl C OIPAaHHMYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI U
WHBAJIUIOB MPOLEAYPa OLUEHUBAHUS PE3yJIbTATOB OOyUEHHs MO JAUCIUIUIMHE MOXET MPOBOIUTHCS B
HECKOJIBKO JTAIoB.

[Iponienypa oueHMBaHMSA pPE3YyJIbTATOB OOYYCHUS HWHBAIUAOB U JIMI C OTrPAaHHMYCHHBIMH
BO3MOXKHOCTSIMH 37IOPOBbsI 110 JTUCIMIUIMHE IPEIyCMaTpUBaeT IPEIOCTaBICHUE WHGOpMAIUU B
dopmax, aanTUpOBaHHBIX K OTPAHUYCHUSAM HX 30POBBS M BOCIIPUSATHS HH(POPMAIIHH:

J1J1s1 JIUT C HApYIICHUSIMH 3PEHHSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIU1 C HApyIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHOU hopme,

— B (hpopMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAaH B 3aBHCUMOCTH OT KOHTHHTEHTA
00y4aromuxcs.

5. IlepeyeHb OCHOBHOI W [IONOJHHUTEJbHOH y4eOHOH JHMTEPaTypbl, HEOOXOAMMOM s
OCBOCHUS AMCLHMIINHBI

5.1 OcHoBHas JIUTEpaTypa:

1. CagenneB, U.B. Kypc o6meit puszuku. B 5-u 1. Tom 5. KBanToBas ontuka. ATomHas ¢Gu3HKa.
®dusuka TBepaoro tena. Gu3nka aTOMHOTO s/Ipa ¥ 3JI€MEHTapHBIX YacTHUI] [ DIeKTPOHHBIN pecypc]:
yue6. mocobue / W.B. CasenveB — CII6.: Jlamp, 2011. — 384 c. — Pexum pnocryna:
https://e.lanbook.com/book/708.

2. Crapocenbckuii, B.JM. ®usnka nOIYyNpOBOJHUKOBBIX MNPHUOOPOB MHUKPODJIEKTPOHUKH: /
B.N. Crapocensckuii. — M.: FOpaiit, 2016. — 463 c.

3. bypb6aera, H.B. OcCHOBBI MOJIYNPOBOAHUKOBON JJIEKTPOHHKU [DIEKTPOHHBIN pecypc]|: yueo.
nocooue / H.B. BbypbaeBa — M.: ®dumsmarmutr, 2012. — 312 c¢. — Pexum gocryna:
https://e.lanbook.com/book/5261.

5.2 lonmotHuTEIBHAS IUTEPATYypa:

1. T'pynaman, M. OcHoBbl ¢usuku noaynpoBogHukoB / M. I'pynaman. — Mocksa: @U3MATIIAUT,
2012.-771 c.

2. bypbaesa, H.B. COopHuK 3ama4y mo moynpoBOAHUKOBOW snekrponuke. / H.B. bypbaera, T.C.
HMuenposckas — M.: DUSMATIINUT, 2004. -168 c.

6. Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHONH ceTn «MHTepHeETY,
HEO0XOAUMBIX [IJIf OCBOCHHSI JUCIUNJIMHBI

1. Mmuoroob6pa3ue TUIIOB BUAcOMaMiITH. Www.ixbt.com/video/newvideomem.html

2. Touxka Kropu. www.ixbt.com/storage/curiepoint.html

3. MarauTHbie HOCUTENN: OECKOHEUHOE XpaHeHne nHpopManuu. www.ixbt.com/ storage/ storage-
tech.shtml


http://www.ixbt.com/video/newvideomem.html
http://www.ixbt.com/storage/curiepoint.html
http://www.ixbt.com/

4. Flash npotuB Bcero mupa. www.ixbt.com/storage/flash-alt.shtml

JlBa HanpaBJeHUs CO3/IaHUs MaMATH Oyaymiero (www.ixbt.com/mainboard/ halo-molec-

mem.shtml

OAW — texnonorus Oyayuiero? www.ixbt.com/storage/oaw_tech.html

DVD: nucku, mpourpeiBaTeu, pekopaepbl. www.ixbt.com/storage/dvdinfo.html

«TpexmepHbIit» quck. www.ixbt.com/storage/fmd-tech.html

. Monutopsl. www.ixbt.com/video/monitor guide.html

0. Hucruten. www.e-book.ru/technology/lcd.html

1. Xunkokpucraminaeckue quciuier. VicTopus, mpuHIMIEl paboThl, TPEUMYIIECTBa U HEJJOCTATKH.
www.compuferra.ru/online/video/4934/

12. TlepcnekTHBHBIC TEXHOJIOTHH AMCILUIeeB. www.compuferra.ru/online/video/4974/

13. U Bce-taku on cBerutcs! LEP nmucnneit. www.ixbt.com/video/lep.html

14. Texunonorus LDT. www.ixbt.com/multimedia/Idt.shtml

15. CoBpemeHHBIE CIIOCOOBI KOMITBIOTEPHOH meyatu. www.ixbt.com/peripheral/laser-prn.html

16. FAQ no nudpoBomMy npeacTaBIeHUIO 3BYKOBBIX CUTHAJIOB.

www.ixbt.com/multimedia/digaudiofaq.html
17. XapakTepucTUKH ONTHYECKUX Kabeneh. http://www.sonet.ru/catalogue/index.html
18. Texuuueckas sHIMKIONEIUsA. WwWw.techweb.com/encyclopedia

W

— =0 oo

IIporpammuoe odecnevyenne

1. Omnepammonnas cuctema MS Windows.

2. HnterpupoBanHoe odpucHoe npunoxxenue MS Office.

3. IIporpammuoe obecnieueHue Ui OpPTaHU3AIMH YIPABISEMOTO KOJUIEKTHMBHOTO M 0€30IacHOTO
nocryna B IHTepHeT.

7. MeToauyeckue yKazaHus sl 00y4aOUUXCcsl M0 OCBOEHHIO JUCIHIJIMHBI

Ilo xypcy npeaycMOTpeHO NPOBENECHUE JIEKIIUOHHBIX 3aHATHN, HA KOTOPBIX JAETCsl OCHOBHOM
CUCTEMATHU3UPOBAHHBIM MaTepuan U J1a0OpaTOPHBIX 3aHSATHHM, HAa KOTOPBIX CTYJAEHTBI MPUMEHSIOT
IIOJIyYEHHbIE TEOPETHUYECKHE 3HAHUSA K PEIIEHUI0 KOHKPETHBIX 3aJad. YPOBEHb YCBOEHUS
TEOPETUYECKOr0 MaTepuaja MpOBEpsieTCs IMOCPEICTBOM OINpoca MO OCHOBHBIM BOIPOCaM TEMBI U
pe3yJIbTaTaM BBIIIOJIHEHUS HHANBUAYAIbHBIX U IPYNIOBBIX IPAKTHYECKUX 3aJaHHUM.

[Tpu u3yuenun kypca «®Pusmueckas Teopus (QyHKUMOHMPOBAHHUS KOMIIBIOTEPA» HEOOXOAUMO
aKTUBU3UPOBATh OCTATOYHBIEC 3HAHUS CTYJEHTOB IO TaKUM JAUCLUIUIMHAM, KaK (GU3UKA U apXUTEKTypa
KOMITBIOTEPOB.

Heo6xouMoO OTMETUTh MPAKTHYECKYI0 3HAUYMMOCTh COOTBETCTBYIOIMX MpoOieM, oOpaTuTh
BHHUMAHHE Ha Tpe6OBaHI/I$I, NpeaABABIACMBIC K COBPECMCHHOMY CIICHUAIMCTY — IMPUKIAJHOMY
MaTeMaTHKy, MOSCHUTh HEOOXOAMMOCTh HCIOJIb30BAaHUS TIOJYUYEHHBIX 3HAHUN TpH H3YYEHUHU
HOCEIYIOIUX CIEIHaIbHBIX KypCOB.

BaxxHelmmm 3Tanom Kypca sBIsSeTCsl CaMOCTOsITeNIbHas paboTa 1o AUCHUILINHE.

[enbto camocTosATENbHON pabOTHl ABJISETCS yriayOieHue 3HaHUM, MOJMyYEeHHBIX B pe3yJbTaTe
ayJUTOPHBIX 3aHATHH, BBIpaOOTKA HABBIKOB WHIAMBHIYaJbHOM pabOTHI, 3aKperjeHHe HaBBIKOB,
c(hOopMUPOBAHHBIX BO BPEMS ITPAKTUUECKUX 3AHITHH.

Paszoenvl oucyunnunvl, vlHoCUMbIE HA caMOcmoamenbHoe UsyueHue

1. Texuonoruu co3ganus UC, BUC u CBUC

2. BeimonHeHne JOTHYeCKUX ONepannii Ha 6a3e MOTyIIPOBOIHUKOBBIX TPHOOPOB.

3. AnanoroBas u uugpoBas 00padboTka HHGOpMAIIH.

4. HeipoceTeBble apXUTEKTYpPbl KOMIIBIOTEPOB.

5. [NapannenbHble apXUTEKTYPbl KOMIIBIOTEPOB.

6. CereBble TexHOJOTHU. Tonosorus. Buasl iuauii cBs3u. OCHOBBI IEPEAa4Yl CUTHAJIOB MO JIMHUSIM
CBSI3U


http://www.ixbt.com/storage/flash-alt.shtml
http://www.ixbt.com/mainboard/
http://www.ixbt.com/storage/oaw_tech.html
http://www.ixbt.com/storage/dvdinfo.html
http://www.ixbt.com/storage/fmd-tech.html
http://www.ixbt.com/video/monitor_guide.html
http://www.e-book.ru/technology/lcd.html
http://www.compuferra.ru/online/video/4934/
http://www.compuferra.ru/online/video/4974/
http://www.ixbt.com/video/lep.html
http://www.ixbt.com/multimedia/Idt.shtml
http://www.ixbt.com/peripheral/
http://www.ixbt.com/
http://www.sonet.ru/catalogue/
http://www.techweb.com/encyclopedia

B ocBoeHNH OMCIMILTMHBI HHBAIMIAMY U JIMLIIAMU C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 310POBbS
OonblIOe 3HAUEHUE WMEET WHAMBUIyalbHas ydeOHass pabora (KOHCYJIbTAllMU) — JIOTOJHUTEIBHOE
pa3bsCHEHHE yueOHOro MaTepuaia.

WupuBuayanbHble  KOHCYJBTAlMM 10  OPEAMETY  SIBIAIOTCA  BAXHBIM  (aKTOpOM,
CHOCOOCTBYIOLIMM MHIMBUAYAIN3aLUN 00yUEHHsI M YCTAaHOBJICHHUIO BOCIIUTATEIBHOTO KOHTAKTa MEXKY
npernojaBaTeieM MU OOydalomMMCS WHBAJIUAOM MM JIMIOM C OrPAaHHMYCHHBIMH BO3MOXKHOCTSMHU
3I0pOBBA.

8. Illepevyenb WHGPOPMANMOHHBIX TEXHOJIOTHil, HCHOJb3yeMBIX IPH OCYIIECTBJICHUH
00pa30BaTeILHOIO MPoIecca Mo TUCIHIIHHE

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH

- HpOBepKa HHAUBHUAYAJIbHBIX SaﬂaHHﬁ N KOHCYJBbTHUPOBAHUE ITIOCPEACTBOM 3JICKTpOHHOI71 IIOYTHI.

- Hcnonb3oBaHue 3JIEKTPOHHBIX MPE3EHTAUMN MPU MPOBEACHUM JICKIIMOHHBIX M IMPAKTUYECKUX
3aHATUH.

- Hcmonp30BaHne MaTeMaTHUYECKHUX IAKETOB Inpru MIpPOBCACHHUU CaMOCTOSTCILHOMI pa6OTI)I u
IMPAaKTUICCKUX 3aHATHUH.

8.2 IlepeyeHb He0OX0AMMOTI0 IPOrPAMMHOI0 O0ecrieYeHus!

4. OmnepannonHas cucrema MS Windows.

WuterpupoBanHoe opucHoe npunoxxkenne MS Office.

6. Ilporpammuoe oOecnedeHue i OpraHHU3aAIMM YIPABISEMOr0 KOJUIEKTUBHOTO U 0E30MacHOTO
nocrymna B MHTEepHeT.

7. Marematuueckue naketrsl Matlab (COMSOL)
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8.3 Ilepeyenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

OnexTponHas 6udnuoreunas cuctema «PYKOHT» (http://www.rucont.ru).

OnektponHas 6ubnuoreynas cuctema "fOpaitt" (http://www.biblio-online.ru).

3. DOnexTtpoHHas  OubnmoredHas  cuctema  "YHuBepcuterckas — OuOnmmoreka  ONLINE"
(http://www .biblioclub.ru).

4. DnextpoHHas bubnnoreuHas cuctema uzaarenscrsa "Jlanp" (http://e.lanbook.com).

OnextponHas 6udnuoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru).

N —

9]

9.  MarepuajibHo-TexHHMYecKasi  06a3a, HeoOXoAuMasi s OCYIIECTBJIEHUS
00pa30BaTeILHOIO MPoIecca Mo THCIUTLINHE

MaTepI/IaJ'ILHO—TeXHI/I‘leCKOG obecrnieucHue JAUCIUITIIMHBI (MOI[y.]'ISI) n

Ne Bun pabor
OCHAIIIEHHOCTh
1. JlexumonHble JlexkumoHHas ayIuTOpHUs, OCHAILlEHHAs IPE3CHTAllMOHHON TEXHUKOU
3aHATUSA (mpoexkTop,  9KpaH, KOMIBIOTEP/HOYTOYK) M  COOTBETCTBYIOIIUM
nporpaMMHbIM obOecrieuenueM (I10)
2. ['pynmoBeie Aynutopusa 138, yKOMIUIEKTOBaHHAsA 3 KOMITBIOTEPAMH C JIULIEH3UOHHBIM
(MHIMBHIyaJIbHBIE) [IPOrPAaMMHBIM 00€CTIeYeHHEM U BBIXOJOM B MHTEPHET
KOHCYJIbTaIlH!

3.| Texyuuii koHTpOIB, |[Ayautopust 138, yKOMIUIEKTOBaHHAs 3 KOMIBIOTEPAMHU C JIHUIIEH3UOHHBIM
IPOMEXKYTOUHAsl |IPOrpaMMHBIM 00€CIIeYeHHEM U BbIXO/I0M B MUHTEPHET

aTTecranus
4. CamocrosrenbHas |KaOuHeT 1Isi caMOCTOATENbHOM pabOThl, OCHAILEHHBIH KOMIIBIOTEPHOU
pabora TEXHUKOW C BO3MOJKHOCTBIO MOAKIIOUEHHA K cetu «HMHTepHeT»,

MPOrpaMMOIl 3KPAHHOTO YBEJIWYEHHs] M OOECIEeUeHHBIH TOCTYyIOM B
JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO Cpe/ly YHUBEPCHUTETA.



http://www.biblioclub.ru/

Peanuzamust kypca mnpeamnosiaraeT HalWYUe MHHMMAJIbHO HEOOXOIMMOTro JUIsl peanu3aliu
JAHHOM MpOTrpaMMBbl IIEpEUHsl MaTepHaIbHO-TEXHUUECKOT0 00ECIeUeHHs: ay IMTOPHH, 000pYyI0OBaHHBIE
BUJICONIPOEKIIMOHHBIM 000pYJ0BaHUEM I ITpe3eHTalui (udpoBoit IPOEKTOp, IKpaH, HOYTOYK).

KomnblotepHass nopzaepxkka ydeOHoro mporecca no HampasieHuto 01.03.02 Ilpuknannas
MaTeMaTuka U MHPOpMaTHKa OOECHeuMBaeTCsl MPAKTUYECKU IO BCeM AucuuIiinHam. DaxkyibTeT
KOMIIBIOTEPHBIX TEXHOJOTUI U NPUKIJIAJHOW MaTeMaTHKH, OCHALIEH KOMIIbIOTEPHBIMU KJlaccaMu Ha 14
u 15 [I9BM, ycTtaHOBJIeHA JIOKajdbHAas CETh, BCE KOMITBIOTEPHI (DAKyJIbTETa IMOIKIIOUEHBI K CETH
Wutepuer. CTyneHTam I0CTyIHbBI coBpeMeHHble [IDBM, coBpeMeHHOE JIUIIEH3MOHHOE MPOTrpaMMHOE
obecnieuenue (Matlab, COMSOL).



