MunuctepcTBO HayKu U BeIciiero oopasosanus Poccuiickoit deneparuun
®enepaibHOE rOCYAAPCTBEHHOE OI0KETHOE 00pa30BaATEIbHOE YUPEKICHUE
BBICILIEr0 00pa30BaHMs
«Kyb6aHCcKkuil rocy1apCcTBEHHbIN YHUBEPCUTET»

DaKkynpTET KOMIOBIOTEPHBIX TEXHOJIOTUHN U NPUKIATHON MaTeMaTUKU

haGoTe,
€pBBI

«28» mag 2021 1.

PABOYASA IPOT'PAMMA ANCHUITJIMHBI
b1.B.01 ®PUSUYECKHUE OCHOBbI MUKPOJJEKTPOHUKH

Hamnpagienue noaroToBku 02.03.02 dyugamentagabLbHasg uHpopMaTHKa M
nHPOPMALMOHHBIE TEXHOJIOTHH

Hanpasiaeanocts (mpoduias) MarteMaTndeckoe ¥ IpOrpaMMHOE 00ECTIEUEHNE

KOMIIBIOTCPHBIX TEXHOJIOT UM

[Iporpamma noAroToBKu akajeMuueckas
dopma oOydeHuUs oYHasd
KBanudukanus (cTerneHp) BHITyCKHUKA OakanaBp

Kpacuomap 2021



PaGouas nporpaMmma JUCHMIIIMHBI «OUBNYECKHUE OCHOBbI
MUKPODJIEKTPOHUKW»  cocraBiieHa B  cooTrBeTrcTBUU ¢ DenepaibHbIM
roCcyAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM BhIciiero oopazoBanus (OI'OC
BO) mno wnanpasnenuo 02.03.02 dynaameHTajJbHass HHPopMaTHKa "
HH(pOPMALMOHHBbIE TEXHOJIOTMM, YTBEP)KICHHBIM IpUKa3oM MUHHCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit denepamuu Ne 808 ot 23 aBrycra 2017 r.

[Iporpammy coctaBui:

Pvonos C.E., kaun. dbus.-MaT. HAyK, JOIEHT, AOLEHT Kadeapbl MAaTEMATHYECKOTO
moaenupoBadusa Kyol'yY W

Pabouass mporpamMma aucturuinHbl «DU3HUECKHEe OCHOBBI MHUKPOAJICKTPOHUKI
yTBEpXKACHA Ha 3aceJaHUH Kadeapbl MaTEMaTHIECKOTO MOICTUPOBAHUS
npotokon Ne 10 «20 » mas 2021 r.

3aBenyromuii  kadeapoit MaremaThyeckoro MojenupoBaHus akaa. PAH,
I-p ¢u3s.-mat. Hayk, npod. bademniko B.A.

PabGouass mporpamma AuCHUIIIMHBI «DU3UYECKHE OCHOBBI MHKPOAJICKTPOHUKH
oOcCy>KJieHa Ha 3acejaHuu Kadeapbl BEIYUCITUTEIBHBIX TEXHOJIOTHUI
npotokos1 Ne 6 «20» mas 2021 r.

3aBeayomuii Kapeapod BBIYUCIUTENBHBIX TEXHOJOTHHA J-p (1)143 "Mar, Hayk,
npod. Bumnsakos F0.M.

YTBepxkaeHa Ha 3acelaHuM Yy4eOHO-METOAMYECKOW KoMuccuu (axkynbrera
KOMIBIOTEPHBIX TEXHOJIOTHI W MPUKIATHON MAaTeMaTHUKU
npotokoa Nel ot «21» mas 2021 r.

IIpencenarens YMK dakynbrera e _e?.g_h, -
JIOKTOp TeXH. HaVK, noieHT Kosanenko A.B. '

PentenseHTsI:
TenstaukoB W.C., kaHA. ¢u3.-MaT. HayK, HAy4HbId COTPYAHHUK JlabopaTopuu
MareMaTuku U Mmexanuku [OxxuHoro HayuHnoro nentpa PAH

Komoruit A Jl., kaua. ¢pus.-mar. HayK, JOUEHT Kadeaphl MPUKIATHON MaTEeMaTUKU
KyoI'yY



1 Hean u 3aga4u M3y4eHUs IMCUUILTHHBI
1.1 Ilean ocBOeHUST TUCHUILIHHBI

Jucunnimza «®u3n4ecKue OCHOBBI MHUKPOIJIEKTPOHUKH» CTABUT CBOEH LIENBIO H3YyYECHHUE
(U3UYECKUX 3aKOHOB, MTOJIOKEHHBIX B OCHOBY ()YHKIIMOHUPOBAHUS 0A30BBIX 3JIEMEHTOB COBPEMEHHBIX
OBM, ux ycTpoHCTBO W B3auMopecicTBue. llenw MUCHIUIUIMHBI COOTBETCTBYIOT (opmupyemoin
kommerenmuu [1K-1.

1.2 3agaun AUCHUILIHMHBI

OcHOBHBIE 3a7]a4N JUCLMILIMHBL: YCBOCHHE OCHOBHBIX MJIEH, JIEXKAIIUX B OCHOBE IOCTPOEHUS
coBpeMeHHbIX DBM; ¢opmupoBaHue NpenCcTaBICHUH O HANpaBICHUSIX Pa3BUTHS KOMIIBIOTEPHOMH
TEXHUKH; yrilyOieHne o01ero ypoBHs NpoQeccuoHanbHbIX 3HAHHUH.

1.3 MecTo AuCHHMILUINHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Jucuummmza «@u3nueckre OCHOBBI MHUKPOXJIEKTPOHMKH» OTHOCHTCA K BapMaTHUBHOW YacTH
npoecCUOHAIBHOIO IMKJIAa MOATOTOBKH. MecTo Kypca B NpO(GECCHOHAIBHOW IMOATOTOBKE
BBIITYCKHHKA OMNpEAEsAeTCs HEOOXOAUMOCTBIO Pa3BUTUS COBPEMEHHOW KOMIIBIOTEPHON TEXHUKU U
HOBEUIINX HH()OPMAITMOHHBIX TEXHOJIOTHI.

JlaHHBIH Kypc Hanbosee TECHO CBsI3aH ¢ AUCHUIUIMHAMU: (PU3HKA, apXUTEKTypa KOMIIbIOTEPOB.

HeoOxomuMbeiM TpeOOBaHMEM K «BXOJHBIM» 3HAHUSM, YMEHHSIM W OIBITY JEATEILHOCTH
o0yyaromerocss Npu OCBOEHUM JAaHHOW JUCLUUIUIMHBL, NPUOOPETEHHBIM B pe3yibTaTe H3Yy4eHUs
IPEIIECTBYIOIUX TUCIUIUINH SBJSETCSI OCBOCHHE KYpPCOB (pU3MKa, apXUTEKTypa KOMIIbIOTEPOB.

1.4 IlepeyeHb MIAHMPYEMBbIX Pe3y/JIbTATOB 00y4YeHHMs IO JUCHMILIMHE, COOTHECEHHBIX C
IVIAHUPYEMbIMH Pe3yJIbTATAMM OCBOCHHUSI 00pa30BaTe/JbHOM NPOrpaMMbl.

N3ydyenune naHHON yuyeOHOW NMCHUIUIMHBI HAmpaBlieHO Ha (OpMHUpOBaAHHE y OOy4arOUIMXCS
npodeccronanproit kommereniun (ITK):

[IporpamMma ompenensier o0l 00beM 3HAHMMA, MO3BOJSIOUINN CHOPMUPOBATH y CTYIAEHTA
LIEJIOCTHOE MpPEICTaBICHUE O (PU3MUYECKUX IMPOIEccax U SBICHUSIX, MPOUCXOASIIUX B KOMIIBIOTEPE,
MPUHIMUIIAX [OCTPOCHUs coBpeMeHHbIX OBM u panpHeimux myredl ux pasButus. Bmecre ¢ tewm,
U3JI0’KEHUE PpsAJla pa3/ieloB Kypca Hen30exKHO UMEET, B OCHOBHOM, MH(OPMAIIMOHHBIN XapakTep.

B pesynbrate ocBoeHus kypca «®Pu3HUECKHE€ OCHOBBI MHKPOIIEKTPOHHKHY» OOYyYaroMIHiAcs
JIOJKEH OBJIAJIETh CICAYIOIIMMHU KOMIIETEHINSMMU:

IK-1 Cnoco0eH 1eMOHCTPHPOBaTh 0a30Bbl¢ 3HAHUS MATEMATHYECKHX M e€CTeCTBEHHBIX
HAYK, IPOrPAMMHMPOBAHUSA M HHPOPMALMOHHBIX TEXHOJIOTH
3HaTh (A/01.5 3n.2) Metoasl aHanu3a U O00OOIIEHUS OTEYECTBEHHOI'O U MEXAYHApOIHOIO

OTbITA B 00JIACTH 3HAHMS MAaTEMAaTUYECKUX U €CTECTBEHHBIX HAyK, IPOrPaMMHUPOBAHMS
1 nHpopMaMoHHbIX TexHoaoruil (A/01.5 31.3) MeToabl U cpencTBa MIAHUPOBAHUS U
OpraHu3alMi MCCIeIOBaHUH M pa3pabOTOK B 00JacTH 3HAHUS MATEMaTHYECKUX U
€CTECTBEHHBIX HayK, IPOrPaAMMHUPOBAHMsI U HHPOPMAIITMOHHBIX TEXHOJIOTUI

Ymern (A/01.5 Y.3) IlpumeHsATH, METOABI aHANW3a HAYYHO-TEXHUYECKOM HMHpOpManuu c
UCIIOJIb30BaHWEM 0a30BbIX 3HAaHMM MaTeMaTHYeCKMX U €CTECTBEHHBIX Hayk,
IPOTrpaMMHUPOBAHUS U MH(POPMAIIMOHHBIX TEXHOJIOT MM

Baagers | (A/01.5 Ta.3) Coop, oOpaboTka, aHamu3 U 0000IIEHUE PE3YIbTATOB YKCIIEPUMEHTOB U
UCCIIEIOBaHUM B 00JMacTM 3HAHUM MaTeMaTHYeCKMX U EeCTECTBEHHBIX HayK,
POrpaMMUPOBAHUS U HH(GOPMAITMOHHBIX TEXHOJIOTHI

[Ipouiecc ocBoeHUsT MUCHUIUIUHBI «DHU3NYECKHE OCHOBBI MHKPOAIEKTPOHUKH» HAIpPaBlIEH Ha
NOJy4eHUss HeoOXoAuMoro oObeMa 3HaHuHM, oTBevalomux TpeboBanusm OIOC BO wu
o0ecreunBaroIUX YCIEIIHOE BeAEeHUE OakalaBpoOM Hay4YHO-UCCIEI0BATEIbCKOW JESITEIbHOCTH,
BJIaJICHME MeETOJ0J0rHel (OpMyIHpPOBaHUS MPUKIAAHBIX 3a7ay, a TakXkKe Ha BBIPaOOTKY yMEHUH
MPUMEHSTh Ha IPAKTUKE METO/IbI IPUKIIATHOW MaTeMaTUKU U UH(DOPMATUKH.



2. CTpyKTYypa M cofiep:KaHue JUCIHUIIHHBI.

2.1 PacnipenesieHue TPYAOEMKOCTH JUCIUIJIMHBI 10 BUIaM PadoT.

OO0mast TpyI0eMKOCTh JTUCHIHUIUIMHBI COCTaBisieT 3 3adeTHble enuHuIbl, 108 akamemudeckux
yaca. Kypc «Pusmnueckas teopuss (yHKIMOHMPOBAHUS KOMIIBIOTEPa» COCTOMT M3 JICKIMOHHBIX U
3aHSTHI, COIPOBOXKIAEMBIX PETYJISIPHOM MHAMBUAYAJIbHON pabOTON MpenojaBarTes co CTyJEeHTaMU B

Ipolecce CaMOCTOATENbHOU paboThl. [IporpamMmoil  IHUCHUIIIMHBI

MIPEeyCMOTPEHBI

34 yaca

JICKIIMOHHBIX U 16 "acoB mabopaTopHBIX 3aHITHH, a Takxke 55,8 waca camocrositensHO paboTel. B

KOHIIE CEMECTpaA IPOBOAUTCS 3a4CT.

Bun yaeOHO# paboThI

Bcero gacos (4 cemectp)

KonTakTHas padora, B TOM 4ncJje:

AynuTOpHBIE 3aHATHS (BCEro) | 52,2
B tom uncine:
3aHsATHA JEKIIMOHHOTO TUIIA 34
3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBI, TPAKTHUECKUE 3aHATHSA) —
JlaboparopHbIe 3aHATHS 16
HMNnas koHTakTHasi padora:
KonTposib camocTosTenbHON paboThl 2
[Ipomexyrounas atrectauus (MKP) 0,2
CamocrosiTesibHasi padoTa
CamocrosiTesibHas padora (Bcero) 55,8
B ToMm uncrne:
ITpopaboTka yuebHOro (TEOpeTUYECKOro) MaTepuana 25
IToaroroBka K TeKyIemy KOHTPOJIIO 15,8
IToaroroBka K IpOMEKYTOYHOM aTTeCTALIUU 15
KontpoJis: 3ayer
OO0mas Tpy10eMKOCTh yac. 108
B TOM 4HCJIe¢ KOHTAKTHasA padoTa 52,2
3a4. eJi 2

2.2 CTpyKTYypa IMCUUIIUHBI:

PaCHpeI[CJ'ICHI/IC BHU 0B yqe6H0171 pa60TBI " UX TPYAOCMKOCTH I10 pa3aciiaM JUCHUIIINHBI.

% KonngecTBo yacoB
g HaumenoBaHue paznenos Beero Ay;x:gsf:aﬂ BHG?;%P(I)TTZPHM
2 Jq1 | JI6 CPC
1 |BBenenue (cBeaeHus U3 o0IIEro Kypca GU3NKH) 16 6 4 6
9 OCHOBBI TEOPHH AJIEKTPOITPOBOIUMOCTH METAIIIOB U
HOJIyTIPOBOJJHUKOB 14 4 4 6
3 |2nemeHTH GU3NKU MOTYIPOBOTHUKOB 16 6 4 6
4 | TpaH3uCTOpHI 12 4 2 6
5 OnemeHTHast 6a3a coBpeMeHHbIX DBM, cucteMHbIit
0J10K 15 4 2 9
6 |IloaynpoBOJHMKOBBIE 3aIIOMUHAIONINE YCTPOHCTBA 10 4 — 6
7 |BuemmHss namsats B OBM. 8 2 — 6
8 |Otobpaxkenue nnpopmaru B 9BM 8 2 — 6
9 |00630p M3YYCHHOTO MaTepraa v MPOBEICHUE 3a9eTa 6,8 2 — 4.8
KonTpons camoctostensHoi padotsl (KCP) 2 — —
ITpomexyrounas arrecranus (MKP) 0,2 — —
Hmozo no oucuyunnune: 108 34 16 55,8




2.3 Conep:xaHue pa3ieioB IMCUUILIAHBI:

2.3.1 3auATHA JEeKIUOHHOI0 TUIIA

S ®opma
2 %HaHMeHOBaHHe Conepxanue paszena TEKYILEro
2 pasnena
o KOHTPOJIA
1 |BBenenue OcHOBHBIE CBE/ICHHS U3 001IEro Kypca (hU3uKy.
MexaHuka: KHHEMAaTHKa MaTepUAIbHOW TOUYKH, 3aKOHbI Hbr0TOHA,
3aKOH BCEMHUPHOIO TSTOTEHUS, HUMIYJIbC, DHEPTUs, MOMEHTbI
MMITYJIbCA U CHJIbI, 3aKOHBI COXPaHEHUSI.
DJIeKTPOMAarHeTH3M: JIEKTPUYECKOe TIole B BAKyyMe M B pggﬁ:ﬁaﬁM
IUAJIEKTpUuKe, TeopeMa [aycca, noTeHuuman, MNPOBOJHHUKU B -
JNICKTPUYECKOM  TOJIE,  DJIEKTPOEMKOCTb,  KOHICHCATOPBL,| 1o nn oo
AJIEKTPUYECKUM TOK, 3aKkoHbl Owma, 3akoH J[[xoyns — Jlenna,
MarHuTHOE T0JIE B BaKyymMeé W B MarHeTHKaxX, MPOBOAHUKU U
3apSYKEHHBIE YaCTULIBl B MArHUTHOM IIOJIE, 3JIEKTPOMAarHUTHas
WHIYKIWS, ypaBHeHUs MakcBeuia.

2 |OcHOBBI Kparkue cBeneHusi u3 KBaHTOBOW MEXaHHUKHU: BOJHBI J¢ bpoitns,

TEOPUHU HepaBeHCTBa [ eiizenOepra, BonmHoBas  ¢GyHKuua. CrexTp
3JIEKTPOIPOBO- [DIEKTPOHHBIX COCTOSHUK B aTOMax, MOJIEKYJIaX M KPUCTaIax.| Ompoc mo
JUMOCTH Pa3peuiennbie u 3anpeleHHbIe YPOBHH SHEPTHU.| pe3yJbraTtam
METaJUIOB U OHepreTuyeckue 30HbI U ypoBeHb @Depmu. [IpuHUUIIBI| HHIUMBUY A=
MOJIYIIPOBOA- |pa3ficICHUs BCIICCTB Ha MPOBOAHUKH, TOJIYNPOBOJAHUKH ¢| HOTO 3allaHuA
HUKOB U30JSITOPEL.  Mojenb 3iekTpoHHoro rasza. (CoOCTBeHHas W

MIPUMECHAs TPOBOJIUMOCTD TTOJYITPOBOTHUKOB.

3 |DneMeHTHI JIBrkeHHEe CBOOOIHBIX HOCUTEIICH 3apsijia B MOJYIPOBOJIHUKAX —
buzuku nony- |[auddy3us u apeid. YpaBHEeHHE HENPEPHIBHOCTU. DIEKTPOHHO- Onpoc 1o
MPOBOJIHUKOB |IBIPOYHBIE TIEPEXOABbl U HX XapakTepuCTUKU. bapbepHas u HT;ZE;;?};?E_

muddysnonnas  emxocru. III  mwonsr. Kowrakr —wmeramr-| o S —
nonynpoBoaHUK. {noasl [IloTTku. beicTponeiicTBue

4 |Tpausuctopbl |BsaumoneiicTBue aBYX OIM3KOPACHONIOKEHHBIX OIEKTPOHHO-|  Ompoc 1o

JOBIPDOYHBIX TI€peXon0B. bumosspHele TpaH3UCTOPBL.PeXnMBI| pesynpraram
paboThl W CXEeMbl BKIIOUEHUS OUMOJISPHBIX TPAH3UCTOPOB.| MHIMBUYaIb-
[Tonesbie Tpan3ucTopbl. Flash-mamsaTe. HOTO 3a/[aHHUs

5 |[OnemeHTHast |AHajoroBas W HM@poBas 00padoTka mHpopmanuu. duznyeckoe
0a3a coBpe- MIPE/ICTABIICHHE uH(popMaIuu B OBM. Peanmuszauust|  Ompoc no
MeHHbIX OBM, |aneMeHTapHbIX JIOTHYECKHUX byHKIHHA. OCHOBHBIE| pe3ysbTaTam
CHUCTEMHBII XapaKTepUCTUKU  JIOTUYECKHX  3ieMeHToB.  [loHsTHe  O|MHAMBHIYyaIb-
0JI0K. MMOMEXOYCTOMUMBOCTA  JIOTHYECKOTO  d3neMeHTa. (CemelicTBa| HOTO 3aaHus

JIOTUYECKHUX CXEM M MX COBMECTUMOCTh. CyMMarop.

6 (llomynposox- (Tpurrep kak smeMeHT namsatd. OnepaTHBHBIE 3aOMUHAIOMIKE|  Ompoc o
HUKOBBIE 3ano- [yctpoiictBa (O3VY). IlocTosiHHOE 3amoOMUHAIONIEE YCTPOWCTBO| pe3yiabraram
MUHAIOIINE (I13V). Sueiika mamsatu u ee aapec. CTaTMuecKoe OINEpPaTUBHOE| MHIMBHIYalb-
ycTpoicTBa  |3anmoMuHaroniee ycrpoictso (CO3Y). HOT'0 3a/1aHusl

7 |Buemrsis [TpyHIMIIBI 3aNTUCH U CUYUTHIBAHUS WHQPOpPMAIMK HAa MarHUTHBIX| Ompoc mo
aMsTh B HOCUTEJAX. THUIBI MATHUTHBIX HOCUTEIEH M MAarHUTHBIX TOJIOBOK.| Pe3yabTaTam
OBM. Marnurtoontuka. OnTu4eckas naMsrh. WHINBAYaITb=

HOT'O 3aaHus

8 |OtobOpaxenue |[IpuHIMIBI OTOOpaXeHHs BU3yanbHOU MH(opMarnuu. [IpuHnumel  Omnpoc no
uH(pOpMaIiU B |0TOOpaXkeHUsT MHPOpPMAIIMK Ha TBEPAOM HOCHUTENE — MIPUHTEPHI M| pe3yibTaTam
O9BM IJI0TTepbl. MaTpuuyHbIe, CTpYWHBIE, JIA3EPHBIE W CBETOAMOJIHBIE| HHIMBUIYallb-

4



npuHTepbl.  l[BetHas  medath.  AndaBUTHO-IIM(POBBIE  ¥| HOTO 3aJaHUs
rpadpuueckue (aHAJIOTOBBIE) MOHHUTOPBL. IIEKTPOHHO-ITy4eBas
TpyOka. ®opmupoBanue uzoOpaxkeHuss B IJIT, crpounas wu
KazpoBast pasBepTku. OrtoOpaxkeHue uWHPOpPMALUU O IIBETE.
[Tnockue MoHuUTOpPHI — KUAKokpuctaummaeckue (LCD) nucren,
1asMeHHble (razopaspsassle  PDP) MonuTOpBl, nOuciien ¢
nznydaronium nosieM (FED), anekTponnas Oymara.

Pa3nea 1. BBenenne.

Mexanuka: Ilyte, TpaekTopus, nepemerieHue. KuHemaTtudyeckue 3JIEMEHTHI JIBUKEHUS:
CKOPOCTb, YCKOPEHHUE, KacaTeJIbHOE U HOPMaJIbHOE YCKOPEHMUSL.

HNuepumansubie cuctemsl otcuerta. [lepseiit 3akon Hetotona. [lonsitue o cuiie u macce. Bropoit
3akoH HprotoHa. EnuHunBl M3MepeHHs W pa3MepHOCTH (U3UYECKUX BEIMYUH. TpeTuil 3akoH
HpioToHa. 3aKOH BCEMHUpPHOrO TAroTeHUsA. VMmynbc mMaTepuanbHOW TOYKM M CHIibl. PaboTa CuIbl
[Tone cun. Cuibl KOHCEpBaTUBHBIE U HEKOHCEPBAaTUBHBIE, TOTEHIMAIBHOE o€ cuil. Kunetnueckas
sHeprus. [lorenunaneHas sHeprus. COOTHOLIEHHWE MEXAY CWIOW M NOTCHLUHMAIbHONM SHEpPruei.
[Tonnass Mexanuyeckass sHeprus. BHYTpeHHssi SHEpPrusi, SHEPTHsl TEIJIOBOTO JABUKEHHUS MOJICKYI.
[TonsiTie MOMeHTa BeKTOpa. MOMEHT UMITYJIbCA M CUJTbL. 3aKOHBI COXPaHEHUSI.

Onekmpomaenemusm. 3aKOH B3aUMOJCHCTBHUS dIEKTpUYECKUX 3apsaoB. Ilonstue 00
JNeKTpudeckoM moje. HampspkeHHOCTh dnekTpuueckoro monsa. Teopema I'aycca. Pabora B
anekTpocrarnyeckoM 1none. IloreHuuman. Pa3sHocTh NOTEHIMANOB W HANPSHKEHHOCTh OIS
DOKBUIMOTEHUUATbHBIEC MOBEPXHOCTH. [lomspusanus AudaeKTpuKoB. HanpsokeHHOCTh 3IIEKTPUYECKOTO
10JIE BHYTPU JHAJIEKTPUKA. DJIEKTPUUYECKOE CMELIEHUE B JUAIEKTpuke. PaBHOBecue 3apsaoB Ha
npoBoAHMKE. [IpOBOMHUK BO BHEIIHEM OJJIEKTPUYECKOM TMOJe. DNEKTPOEMKOCTb, KOHIEHCATOPHI.
CoenuHeHrne KOHIEHCATOPOB. DIEKTPOABMXKYIIAs cuia. 3akoH Oma, COMPOTHUBIICHHE MPOBOJIHUKOB.
3akoH OMa i1 HEOJHOPOAHOro yyacTka uenu. 3akoH Jlxoyns — Jlenua. B3aumopeiicTBue TOKOB,
MarHuTHas UHAYKOUA. JIMHUKM MHAYKOMA MarHuTHOTO mosist. 3akoH buo — Casapa. [upkynsus u
MOTOK BEKTOpa MarHUTHOM MHAYKUWU. HamaraumuumBanue cpen. HampsikeHHOCTh MarHUTHOTO MOJIS.
MarnuTHas UHAYKIUS B MarHeTuke. JlelcTBue MarHuTHOTO MOJIs Ha TOKU | 3apsanbl Cwiibl Amnepa u
Jlopenna. SIBneHue SIEKTPOMArHUTHON WHAYKIUH, TpaBuio JleHma. DNEeKTpOABHKYILAs CHUIia
uHayKd. CaMOUHTYKIIUSI, UHIYKTUBHOCTh. Y paBHEeHUsI MakcBera.

Pa3nes 2. OcHOBBI T€OPHHU IJIEKTPONPOBOAUMOCTH METAJLIIOB M MOJIYTIPOBOIHUKOB.

Kparkue cBenenuss m3 kBaHTOBOW MexaHUKH. CIEKTp ASJIEKTPOHHBIX COCTOSHUNA B aToMax,
MOJIEKYJIaX W KpHUCTaJiax. Pa3penieHHble M 3amnpenieHHble YPOBHU SHEPIHH. DIIEKTPONPOBOIHOCTh
TBEpAbIX Ted. Mojenb 3JeKTpoHHOro rasza. KBaHToBas MoJenb  3JIEKTPOIPOBOAMMOCTH.
DHepreTuyeckue 30HbI U ypoBeHb @Pepmu. IIpUHIMOBI pa3neneHus BElIeCTB Ha IPOBOJHUKH
(MeTamnnpl), TMOJXYNPOBOAHUKKA U  HM30IATOpHl  (nudnekTpuku). CoOCTBEHHass W MpUMeEcHas
IPOBOAMMOCTH TIOJTYITPOBOJHUKOB.

Pa3nen 3. DinemeHThI Ppuznku noaynpoBoaHuKoB. [losynpoBoaHnKoBbIE JUOIBI.

JIBrokeHrne CBOOOJHBIX HOCHUTENEW 3apsiia B TOJYNpOBOAHUKAX — auddy3us u apeid.
VYpaBHEHHE HENPEPBIBHOCTU. DIEKTPOHHO-IBIPOYHBIE MEPEXOJIbl U UX XapaKTepUCTUKU. bapbepHas u
muddy3nonHas eMkocTd. KoHTakT Metami-nonynpoBoaHuk. OMudeckuil nepexon. I'ereponepexopl.
IIIT nuonwl.

Pa3nes 4. BunoJisipable ¥ moJieBble TPAH3UCTOPDI.

BzaumopeiictBue  ABYyX — OJNM3KOPACMONIOKEHHBIX  AJEKTPOHHO-IBIPOYHBIX  MEPEXOJIOB.
bunonsipasie Tpanzuctopsl. Cxemsl BkItoueHus. [lonewsie Tpanzuctopel. MOIT (MII) cTpykTypsl ¢
M30JIMPOBAHHBIMU KaHAJaMH U UX OBICTPOJICHCTBUE.

Pa3nen 5. DinemenTHasi 6a3a coBpeMmeHHbIX DBM, cucremMublii 6,10K.

Peanu3arust sneMeHTapHbIX Jornyeckux QyHknwid. [lo3uTHBHAsS W HEraTuBHAsl JIOTHUKH.
OcHOBHBIE XapaKTEPUCTUKH JIOTHYECKUX 1eMeHTOB. Cymmarop.

Paznean 6. IlosrynpoBoAHUKOBBIE 3aI0OMHHAIOIINE YCTPOiicTBA.

Tpurrep kak aneMeHT namsTu. fueiika mamatu U ee ajapec. OnepaTUBHOE 3allOMHHAIOIIEE
yctpoiictBo (O3Y). [locTostHHOE 3anomuHaroiee ycrpoiictso (113Y).



Pasznen 7. Buemnsas namats B DBM.

Marnetu3M. MarHuTHble MaTepHalbl: JAMAMarHEeTHKH, MapaMarHeTHKH, (eppoMarHeTuKu
antudeppomarnetuky,  QgeppumarneTukd.  KpuBas ~ HaMarHM4eHHOCTH  (peppOMAarHETHUKOB.
Temnepatypsl Kiopu u Heens. Jlomennast crpykrypa. [IpuHIune! 3anucu U cYUTHIBAaHUS HHGOpMAIUU
HA MarHUTHBIX HOCUTENIX. MarautoonTuka. Onruyeckas namsats. CD u DVD nucku. Flash-mamsre.
Pa3nen 8. Orodpakenue ungopmanuu B IBM.

[TpuaIMIBEl 0TOOpaXKeHUs WHGOPMAIMM HAa TBEPAOM HOCHUTENIE — MPUHTEPHI U IJIOTTEPHI.
MatpuuHsle, CTpyilHbIE, JIa3epHble M CBETOAMOJHBbIC MpUHTEephl. l[BeTHas mnewarb. [IpuHIMIBI
OTOOpaXeHHsI BU3YaJIbHOU uWHpopManuu. AlndaBUTHO-IIMPPOBbIE U rpaduueckue (aHAIOTOBEIC)
MOHUTOPBI. DJIEKTPOHHO-TTydeBass TpyOka. Ilmockue MoHuTOphl — X)UAKOKpucTaumueckue (LCD)
JMCIUIeH, MIa3MeHHble (razopaspsansie PDP) monuTopsl, nuciuien c¢ uznydaromum noiem (FED).
DnekTpoHHas Oymara.

2.3.2 3aHATHS CEMUHAPCKOI0 THINA (MPAKTHYECKHUE 3aHITHS)
3aHATUS CEMUHAPCKOT0 TUIIA 3aHATUS HE IPEJYCMOTPEHBI.

2.3.3 JIaGopaTopHbIe 3aHATHS.

Ne No . ®dopMa TeKyILIEro
Temartuka 1abOpaTOPHBIX 3aHATHIA
3aHATHS | pasaena KOHTPOJIS
1. 1 |Mexanuka: Ckopocts u yckopeHue. Bropoi 3akon HpioTona. Orger 110 JIP
3aKOHbI COXPAHEHUS] UMITYJIbCA U SHEPTUH.
2. 1 Onektpuyeckuil Tok. 3akoHbl Oma. 3akoH [xoyns — Jlenna. Ortuet o JIP
3. 2 |Onektponsl. Bomael e bpoiims. Atom  Bomopona. Oruer 1o JIP
DHEpPreTUYeCKue COCTOSIHUSL 3JEKTPOHOB B MHOTI'O3JIEKTPOHHBIX ’
3amuTa pedepara
atomax. KBaHTOBbIE uncna. JIEeKTPOHHBIE 000TOUKH.
4. 2 |DneMeHThl 30HHOW TEOPHH: METAJIbl, IOJIYIMPOBOAHUKU U Oruer 1o JIP
TUAICKTPUKUA. YpoBeHb DepMu. AKIENTOPHbIE W JOHOPHBIC ’
3amuTa pedepara
npumecu. CBOOOTHBIE HOCUTENH 3aps/a.
5 3 JIBr>xeHre cBOOOHBIX HOCUTENIEH 3apsiia B MOTYIPOBOJIHUKAX — Oruer 1o JIP
mubdysus u  gpeid. p-n-nepexon. IlomynpoBoaHHKOBBIE ’
3amuTa pedepara
puOOpHI.
6 4 |BzaumopeiicTBue JBYX OJM3KOPACIONOKEHHBIX DSIEKTpOoHHO-| OTtuer mo JIP
JILIPOYHBIX TIEPEXOA0B. TPaH3UCTOPHI. 3amuTa pedepara
7. 5 |®usnueckoe npexacraBieHue uHpopmanuu B OBM. JlBomunsiif| Otuer no JIP
KoJI. Peanu3anust >1eMEHTapHBIX JOTHYSCKUX (YHKIIHMA. 3ammra pedepara
8. Wrorosoe 3anstre. O030p MpoiIEHHOTO MaTepHaa. 3a4er

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
VYueOHbI TJI1aH HE MPEeTyCMaTPUBACT KYPCOBBIX paboOT Mo nucuuruinHe "®u3ndeckrue OCHOBBI
MHUKPOAJIEKTPOHUKH "

2.4 TlepeyeHb Y4eOHO-METOAMYECKOT0 oOOecrevyeHHs Jsi CAMOCTOSTEIbHOH PadoOTHI
o0yyarommxcs M0 JMCHHUIIHHE (MOYJII0)

[Tepedenp yueOHO-METOAUYECKOTO 00€CTICUeHUS TUCITUTIITUHBI 110
BBITIOTHEHUIO CAMOCTOSITETIbHOM paboThI
Meronuueckue yKazaHus MO OpraHU3aldd  CaMOCTOSITEIIbHOM
paboThl CTYIEHTOB, YyTBEpXKICHHBIE Kadeapoil MaTeMaTHYECKOTO

MozenrpoBanus, mpotokon Nel ot 30.08.2018

No Bug CPC

1 |M3yueHHue TEOPETHUECKOIO
Marepuana

Llenbto caMOCTOATENBHON pabOThI SABISAETCS YIiIyOJieHHE 3HAHWM, MOJYYEHHBIX B pe3yJIbTaTe
ayIUTOPHBIX 3aHATUN, BbIPaOOTKAa HABBIKOB WHJMBUIYaJbHOW pabOThI, 3aKpelieHue HaBBIKOB,
c(OpPMHPOBAHHBIX BO BpeMs IPAKTUUECKUX 3aHATUH.



Y4eOHO-MeTOIMYeCKHe MaTepHalibl JUIsl CAMOCTOSITEIbHONW PabOThl OOYYaIOLIMXCS W3 4HCcla
MHBAJIUOB U JIMI[ ¢ OTPAaHUYEHHBIMH BO3MOXHOCTIMHU 370poBbs (OB3) npenocrasistorcs B Gpopmax,
Q/IalITUPOBAHHBIX K OTPaHUYEHUSIM UX 3/I0POBbs U BOCIIPUATHS HHPOPMALIUH:

Jlist 11 ¢ HapyIEHUsIMU 3pEHMSL:

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

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JIyist 5L ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnist 11 ¢ HapyIeHUsIMU OIIOPHO-/IBUT'ATEIBHOTO anmapaTra:

— B mieyaTHoi hopme,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JlaHHBI TIepeuYeHb MOXKET OBITh KOHKPETH3MPOBAaH B 33aBUCUMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.

B coorBerctBun ¢ tpeboBaHusmMu PI'OC BO no HampaBieHUIO MOATOTOBKM OakajlaBpOB
nporpaMMa 1o JgucHuIiUinHe «Du3nyeckre OCHOBBI MHKPOSJICKTPOHUKH» TPEAyCMaTpPHBACT
UCIOJIb30BaHUE B y4eOHOM Ipoliecce ClEeIyIOIUX 00pa3oBaTeibHble TEXHOJOTUU: YTEHUE JIEKLIUH C
UCTIOJIb30BAaHUEM MYJIbTUMEIUIHBIX TEXHOJIOTHIA; Pa300p KOHKPETHBIX CUTYAIIHA.

[Tpu n3yuennu kypca «@u3n4eckre OCHOBBI MUKPO3JIEKTPOHUKM» HEOOXOJMMO aKTUBU3UPOBATh
OCTaTOYHBIC 3HAHUS CTYACHTOB IO TAaKUM MaTEMaTHYECKUM JUCIMIUIMHAM, KaK MaTeMaTHYeCKUi
aHanu3 ¥ JuddepeHaIbHble YpaBHEHMS.

KomnbroTepHble TEXHOJOTUM TO3BOJISIFOT IMPOBOJUTH CPAaBHHUTEIBHBIA aHAIM3 HAYYHBIX
UCCJIEIOBAaHUM 110 TaHHOH npo0iemMe, SBIAACh CPEICTBOM Pa3HOIIAHOBOTO OTOOPaXKEeHUs alIrOPUTMOB
U JIEMOHCTPAIMOHHOTO MaTepHara.

ITonxoxn pa3bopa KOHKPETHBIX CHUTYAIMil IIMPOKO HCIOJIb3YEeTCs Kak IperojaBaTesieM, Tak U
OaxanaBpaMu BO BpeMs JIEKLIMH U aHAJIW3a pPe3yIbTaTOB CaMOCTOSATENbHON paboThl. DTO 00YCIOBIEHO
TEM, YTO B Ipoliecce MOJETUPOBaHMs (PU3MUECKUX SBICHUN 4acTO BCTPEUAIOTCA 3a]auH, JJIs1 KOTOPBIX
€IMHBIX TOJXO/J0B He cymiecTByeT. Kaxias KOHKpEeTHas 3ajada MpH CBOEM HCCIEIOBAaHHH HMEET
MHOX€ECTBO MO/IXO/I0B, @ 3TO TpeOyeT pa300opa U OLEHKH 11€JI0H COBOKYITHOCTH KOHKPETHBIX CUTYallUH.
OCOOEHHO 3TOT TMOAXOJ IHUPOKO HCIIOJIB3YETCS IMPH ONpPEICNICHHH aJeKBAaTHOCTH MaTeMaTUYeCKOH
MOJIENH, pe3yabTaTaM (PU3NYECKUX SKCIIEPUMEHTOB.

Lenb 1ekyuu — 0630p NOHATUN, KATETOPUN M 3aKOHOB (PM3HMKH, 3HAKOMCTBO € IpobjieMaMu U
MeTOoAaMU (GU3NYECKUX UCCIIEOBAHUM.

[Ipu dTeHNH JIEKIMOHHOTO Kypca MpPEeICTaBIseTCs Iefeco00pa3HpIM 00paTUTh BHUMaHHE Ha
TpeOyeMble MaTeMaTH4ecKue 3HaHUS U yMeHHs. Heo0X0auMO OTMETUTh MPAaKTUYECKYI0 3HAYUMOCTh
COOTBETCTBYIOIINX Mpo0IeM, 0OpaTHUTh BHUMAaHNE Ha TPeOOBAHUS, MPEIBSIBISIEMbIE K COBPEMEHHOMY
CHELHATNCTY — NPUKIAJHOMY MaTeMaTHKYy, MOSICHUTh HEOOXOJMMOCTh UCIIOJIb30BaHUS MOIYYEHHBIX
3HAHUH MPH U3YYEHUH MTOCIENYIOMNX CIEIHATbHBIX KYPCOB.

Lens nadopamopnozo 3amamus — HAy4YUTh TPUMEHATh TEOPETUYECKHE 3HAHUS U
MaTeMaTHYeCKWe ¥ TPOTPAMMHCTCKHE HAaBBIKM TPU HCCICIOBAaHMM W PEHICHHH KOHKPETHBIX
bu3nueckux 3aaad.

Tembl, 3amaHust ¥ BOTIPOCHI TSI CAMOCTOSATENBHON paboThl MPU3BaHBI C(HOPMHUPOBATH HABBIKH
NoUCcKa HH(POPMAIIUU, YMEHHS CAMOCTOSTEILHO PACIIUPAT U YIIyONIATh 3HaHUS, OJYyYSHHBIE B X0J1€
JICKITMOHHBIX U TIPAKTHYECKUX 3aHATHI.

ITonxox pa3bopa KOHKPETHBIX CHUTYAIMi IIUPOKO HCIOJIb3YeTCs Kak IMperojaBaTeneM, Tak U
CTYZICHTaMH TIpH MTPOBEICHUH aHAIHM3a PE3yIbTaTOB CAMOCTOATEIBHOM paboTHI.

[IpumeHnsiemMas TEXHOJIOTHS KOJUICKTHBHOIO B3aWMOJCHCTBHUS B BHJE OPraHM30BAHHOTO
JIMajora, peajnu3yeT KOJUIEKTUBHBIN ClI0OCO0 00ydeHHS.

I'pynnoBble MHAMBUIYyalbHBIE 3a/aHUs (POPMHUPYIOT HABBIKM HCCIIEAOBATENLCKOM pabOThl B
KOJIJICKTHBE.



Jis U1 ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSIMH  3JIOPOBBS
KOHCYJIbTAIIH C UCIIOJIb30BAaHHEM JICKTPOHHOH ITOYTHI.

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUJ1st T ¢ HApYIISHUSIMH CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jist i ¢ OrpaHMYCHHBIMH  BO3MOXKHOCTSIMU  370POBbS
KOHCYJIbTAIMH C UCTIOJIb30BAHUEM JIEKTPOHHOH MOYTEHI.

MpeAyCMOTpPEHA OpraHu3alus

MpPeyCMOTPEHa OpraHu3alus

4. OuneHoYHbIE CPeACTBA ISl TEKYIIero KOHTPOJSl YyCIEeBAEMOCTH W IPOMEKYTOYHOM
arrecTaumnu

VY4yebHas 1eATeNIbHOCTh MPOXOJUT B COOTBETCTBUU ¢ rpadukom yuebHoro mpouecca. [Ipomecc
CaMOCTOSITENIbHON PadOThl KOHTPOJIUPYETCS BO BPEMsI ayJUTOPHBIX 3aHATUA M HHAWBUYAJIbHBIX
KoHcynbTanuid. CamocTtosATenbHas paboTa CTYJEHTOB NMPOBOAMTCA B (OpMe H3Yy4EHHs OTIENIbHBIX
TEOPETHUYECKUX BOIPOCOB IO IIPEAJIaraéMoOM JINTepaType U PEIICHUS HWHIAUBUAYAIBHBIX 3azad,
HOJTrOTOBKE U 3alluTe pedepara.

Konu CooTBeTcTBHE YPOBHEH OCBOCHHSI KOMIIETCHIMH IJIAHUPYEMbIM pe3ylbTaTaM 00ydeHUs U
HAaUMEHOBAHUC KpUTEPHUSAM MX OLICHUBAHUS
KOMIIETCHLINU [IOPOrOBBIN 0a30BbIii IIPOJIBUHYTBIN

[K-1. baxanasp nokasvieaem e |baxanagp noxazvieaem \baxanaep noxasviéaem HE TOIBKO

JIOCTaTOYHBIN YPOBEHb
3HaHWUU y4eOHOTO U
JEKIIMOHHOTO MaTepHaa,
HE B IOJIHOM 00BEME
BJIaJICCT NPAKTUYCCKUMHU
HaBBIKAMU, YYBCTBYET Ce0st
HEYBEPEHHO TPY aHaJIu3e

JIOCTaTOYHBIA YPOBEHb
poeccnoHaIbHBIX
3HaHWi, HO AOIYyCKaeT
HEKOTOpble HETOYHOCTH U
norperrHoctu. OTBET
MOCTPOEH AOCTaTOYHO
JIOTUYHO, TPAMOTHO

BBICOKHI YPOBEHb TEOPETUIECKIX
3HAHWI 10 AUCIHUIUIHNHE, CBOOOIHO
OTIepUpYET MOHATUSIMH, Ka-
TCrOpUAMU, IPUHIUIIAMU U
3aKOHAMH (DU3UKH, HO U YMEET
AHATM3UPOBATh (hH3NUYECKUe
SIBJICHUSI IPOTEKAOIIHE B

(U3NYECKUX ABJICHUN
MPOTEKAIONINX B OCHOBHBIX
y3J1aX KOMIbITEpa U

nepupepuitHbIX YCTPONUCTB.

B oTBeTe He Bcerna
MPUCYTCTBYET JIOTHKA,
apI‘YMeHTLI HpI/IBJIeKa}OTCSI
HeJlocTaTOYHO Beckue. Ha
MIOCTaBJIEHHBIE BOIIPOCHI
3aTPYAHSIETCS C OTBETAMU,
IOKAa3bIBAE€T HEJOCTATOUHO
rryOOKHe 3HAHUS.

HCTONB3YIOTCS (pu3nveckne
1 KOMITBIOTEPHBIC TEPMUHBI,
HO B OTBETE MIPUCYTCTBYIOT
HE3HAYUTEIbHbIC ONTHOKH.
Bonpocsl, 3anaBaeMble
[perojaBaTeineM, He Bbl-
3bIBAIOT CYHICCTBCHHBIX
3aTPY/IHEHUH.

OCHOBHBIX Y3J1aX KOMIIbIOTEpa U
repuepruiHBIX YCTPOKCTB,
YBSI3bIBATH 3HAHMSI, TOJTyYEHHBIE
[PY U3YyUCHUH Pa3IUIHbBIX
muciutuinH. OTBET, TOCTPOCH
JIOTMYHO, MaTepHall U3JlaraeTcs
YETKO, SICHO, apTYMEHTHPOBAHO,
FPaMOTHO MCIIOJIB3YIOTCS
KOMITBIOTEPHBIE 1 (PU3UUECKUE
TepMuHbl. Ha Bonpockl oTBeyaer
YBEPEHHO, TI0 CYIECTBY.

@DOHJ OIIEHOYHBIX CPEJCTB JUCIUILIMHBI COCTOUT U3 CPEJICTB TEKYIIIETO KOHTPOJISI M UTOTOBON
aTTecTaluu (3a4yeTa).
B kauecTBe OIIEHOYHBIX CPEACTB, UCHOIB3YEMBIX I TEKYIIETO0 KOHTPOJS YCIEBAeMOCTH,

IpeJI1araeTcs nepeueHb BOIPOCOB, KOTOPBIE MPOopadaTHIBAIOTCS B IPOLECcCe OCBOCHMS Kypea. JlaHHBbIN
IIEpEeYEHb OXBATHIBAET BCE OCHOBHBIE pa3felibl Kypca, BKIIOYAs 3HAHUS, IOJIydaeMble BO BpeEMs
CaMOCTOSITENIbHOM pabOTHI.

ATTecranys 1o yueOHOH TUCIUIIIMHE TPOBOIUTCS B BUJIE 3a4eTa.

OneHka ycHneBaeMOCTH OCYILECTBIIIETCS 10 pe3yiabTaTaM: 3allluThl pedepaTroB, YCTHOTO



OIpoca MpH cJ1a4y€ BHIIIOJHEHHBIX CAMOCTOATEIbHBIX 33JaHUH, OTBETOB Ha 3a4eTe.

Ilepeuenv 60npocos, 6bIHOCUMBIX HA 3a4em

1. Kunemaruka: myTh, TPAaeKTOpHUs, NEPEMELIEHUE, CKOPOCTb, YCKOPEHME, KacaTelbHOE U
HOpPMAaJIbHOE YCKOPEHHS.

2. Jlunamuka: 3axkoHbsl HetotoHa. [lpuHniun otHOCcUTEeNnbHOCTH [anmies. 3aKOH BCEMUPHOTO
taroteHud. Mmmnynsc. PaGora cunbl. Kunernueckass »sHeprus. IloTeHuumanbHOe 1OJ€ CHIL
[TorenunanbHass 3Heprus. COOTHOLIEHME MEXIy CUIOW W IOTEHLUMAJbHOW JSHeprued. 3aKkoH
COXPAaHEHHUs SHEPTUU. DHEPIHsl TEIJIOBOIO ABM)KEHHS MOJIEKYII. 3aKOH COXPAaHEHUS UMITYJIbCa.

3. DrexkTpuyeckoe IMoje B BaKyyMe: 3aKOH B3aMMOJICHCTBHUS JIIEKTPUYECKUX 3apsIOB.
HanpspkenHocts  anextpudeckoro mousisi. Teopema [aycca. PabGora B 31ekTpocTaTHdeckoM IOJI€.
[Torenuuman. CBsi3b NOTEHLIMAA U HANIPSYKEHHOCTH MOJIs1. DKBUIIOTEHI[MAIbHBIE [IOBEPXHOCTH.

4. Dnexkrpuueckoe moje B audektpuke: [lomspuzaumsa auanexTpukoB. HanpsokeHHOCTb
AIIEKTPUYECKOTO I10JISI BHYTPU AUDIEKTPUKA. DIEKTPUUECKOE CMEIICHHUE.

5. IlpoBomHuk B 3jeKTpocTaTMYECKOM Mose: PaBHOBecue 3apsioB Ha IPOBOJHMKE.
[IpoBOAHMK BO BHELIHEM 3JIEKTPUYECKOM IIOJIEe. DJIEKTPOEMKOCTh, KOHAEeHcaTtopbl. CoenanHeHue
KOHJICHCATOPOB.

6. IlocTOSIHHBIN AIEKTPHUYECKUI TOK: DIEKTPOABIKYIIas cuia. 3akoH OMa, COpOTHBIICHUE
IPOBOAHMKOB. 3akoH Oma [uisi HEOAHOPOAHOro ydactka nenu. IlnotHocTs Toka. 3akoH Jlkoyms —
Jlenua. Pa3serBnennsle uenu. [Ipasuna Kupxroda. KII/I.

7. MarnuTHoe moje B Bakyyme: B3aumojeilicTBue TOKOB, MarHuTHas MHAYKUUS. JluHUM
UHAYKIMM MarHuTHoro mosst. 3akoH buo — Capapa. Llupkynsuus U NIOTOK BEKTOpa MarHUTHOU
WUHIYKLHH.

8. MarnuTHOe nose B BemectBe: HamarununBanue cpen. HanpspkeHHOCTh MAarHUTHOTO TTOJIS.
MaruuTtHas HUHAYKLIHS B MarHeTUKE. MarHuTHbIE CBOMCTBA BEIECTB. JlnaMarneTusm, napaMmarHeTusM,
(deppomarHeTusM. JlelicTBHEe MarHUTHOTO MOJIs HA TOKU U 3apaabl Cuiibl AMriepa u Jlopenna.

9. DnekTpoMarHUTHas MHIYKUUA: SIBICHHME 3JIEKTPOMArHUTHOM MHAYKIUH, npaBuio JleHa.
OnexTpoABMKylas cuiga HMHAYKIUU. CaMOMHAYKLHMSA, WHAYKTUBHOCTb. TOK IpH 3aMbIKAaHUU U
pa3MbIKaHUU LICTIH.

10. IlepemeHHBII TOK: TOK B LIEMIU C CONPOTHUBICHUEM, TOK B IIETIM C UHIYKTHBHOCTHIO, TOK B
e C eMKOCTBIO, OOIIHIA CITydaii.

11. VpaBHenuss MakcBemna B UHTerpajibHON M auddepeHuanbHol Gopmax, (uznueckuit
CMBICIL.

12. Kparkme cCBeJeHHS W3 KBAaHTOBOH MEXaHWKHU: OJIEKTpOHBI. BomHbl 1e  Bpoiis.
CooTHolleHne HeonpeaeaeHHOCTH. BoimHoBas GpyHKIuS.

13. CrexTp »SIEKTPOHHBIX COCTOSHH: ATOM BOAOpOAa. DHEPreTHYECKHUE COCTOSHUS
3JIEKTPOHOB B MHOTO3JIEKTPOHHBIX aromax. KBaHTOBbIe uMcia. DJIEKTPOHHbIE 000JI04KHU. Buabl
XUMUYECKHUX CBSA3CH.

14. KBaHTOBasgs MOJeNb 3JIEKTPONPOBOIUMOCTH. Mozenb 3nekTpoHHOro rasza. [lonstue o
30HHOM CTpyKType TBepabIx Tes. DHeprus depmu. PacnpeneneHue 371€KTPOHOB MO YHEPIETUUYECKUM
30HaM.

15. SBnenue mpoBoguMocTH B modynpoBogHukax: CobcTBeHHas npoBogumocTb. Hocurenu
3apsiJa B OJIYIPOBOAHUKE. YpoBeHb DepMU B HICTUHHOM IOJIYIIPOBOJHHUKE.

16. SIBneHwe TPOBOAMMOCTH B TIOJYNPOBOAHMKAX: JlermpoBaHWe TOIYIPOBOTHHKOB.
[TomynpoBogHuku N- u P-tuna. [lonoxenue ypoBHsa @epMu B MOJIYNPOBOJIHUKAX N- U P-THUIIA.

17. JIsmwkenue cBOOOAHBIX HOCHTENEH 3apsna B moxynpoBojaHuke: JlperdoBeiii  TOK.
Juddy3noHHBIH TOK.

18. KoHTakTHBIC SBJICHHS HA TPAHUIIC IBYX TOIYIIPOBOIHUKOB. DIIEKTPOHHO-BIPOYHBIH (P-N)
EePEXO.

19. BenTmipHBIE CBOCTBa P-N mepexona. MHXeKIus M 3KCTPaKIHs HOCHTENEH 3apsiia B P-N
nepexoze.

20. BomprammepHas xapakTepucTuka P-n mepexona. Bumbsl mpo6oeB (TyHHENbHBIN, IABUHHBIH,
TEIJIOBOM, MOBEpXHOCTHBIN) EMKOCTB P-N mepexona.



21. llpyrue BHUABI DJEKTPUYECKUX TepexoaoB: Ilepexompl  MeTami-moaynpoBOIHHUK,
OMHUYECKU KOHTAKT. ['ereponepexoibl.

22. bunonspueiii  Tpamsucrop: Ilpuniun paGoTel OWUMONSPHOTO TpaH3UCTOpa. Buuel
OUMOJSAPHBIX TPAH3UCTOPOB.

23. Pexumbl paboOTHl M CXEMBl BKIIOYCHHS OHIIOISAPHBIX TPAH3MCTOPOB (¢ oOmiel 6a3oi, c
0OIIIMM SMUTTEPOM, C OOIIUM KOJIJIEKTOPOM).

24. TloneBbie TpanzucTopsl: [IpuHIMI pPabOTHI MOJNEBBIX TPAH3UCTOPOB. BHABI MOJEBBIX
TPaH3UCTOPOB. TPAH3UCTOP C IUIABAIOIIUM 3aTBOPOM ((Iiel-namsTh).

25. Peanmuzanus sorudeckux ¢yHknwit: IlpencraBieHne JTOTWYECKUX HYJICH U CIMHUIL
[TonoxuTenpHas U oTpuiaTeabHas jJoruku. MHTerpanpasie sorundeckue dnemenTsl (PTJI, TTJI).

26. Tpurrepsl.

27. Buyrpennss namats (O3Y, [13V). Cymmarop.

28. Buemmnss aMSATh! JnamarueTuku, [apaMarHeTHKH, (beppoMarueTukm,
antudeppomMarueTuku, peppuMaraeTuku. JJomenusie crpykTypbl. Marautasie 3Y. Onrtuueckue 3Y.

29. BwiBoj BusyanbHOUN nHpOpMaru CBeTo1noa6l. MOHUTOPBIL: JJIEKTPOHHO-Ty4YeBas TpyOKa,
ABTOZJICKTPOHHAsT OMHUCCHUS, I[UIA3MEHHBIM OJKpaH, IKUAKOKPUCTAUIMYECKHUH dKpaH (KuUIKHE
KPUCTAJUIBI), JIEKTPOHHAs1 Oymara.

Ipumepnwiii nepeuenv mem peghepamos.

1. Mmuoroamurrepusle  TpaH3uctopbl. IlonmeBbie  Tpansucropsl. MOII-cTpykTypel ¢
M30JIMPOBAHHBIM 3aTBOPOM U UX OBICTPOJIEHCTBUE.

2. Marnetn3smM. MarHuTHBIE MaTepUallbl: TUAMAarHETUKH, TTapaMarHeTUKH, eppOMarHeTHKH.
KpuBas namarunueHHoctu ¢peppomaraetukoB. Temmneparypa Kiopu. JloMmeHnHast CTpyKTypa.

3. DOmnekrponHo-nyueBas Tpyoka (DJIT). @usznueckue nporeccel B DJIT: TepmosnekTpoHHas
9MUCCHS, OTKJIOHEHUE, (OKYCHPOBKA, TIOMUHECIECHITHSI.

4. OCHOBHbIE HANpaBJIECHUs PA3BUTHUS MHTErPalbHBIX cxeM. [lepcreKkTUBBl pa3BUTHS MUKPO-
Y HAaHODJIEKTPOHUKHU.

5. IlpuHUUNBI IPOEKTUPOBAHUSI UHTErPATIbHBIX MUKPOCXEM U MUKPOIIPOLIECCOPOB.

6. Apxurektypa ¢oun Heiimana wu 0000meHHass CTPYKTypa CHCTEMHOTrO OJlOKa:
mukporponeccop (MII), mamsaTe, mmHa. OCHOBHBIE XapaKTEPUCTHKUA MuUKporpoueccopa (MII):
TEXHOJIOTHSI M3TOTOBJICHHUSI, HAMPSHKEHUE MUTAHUs, 00BEM aJpecyeMoi MaMsATH, Pa3psAHOCTh LIMHBI
JAaHHBIX, TAKTOBAsl 4acTOTa, pa3psiiHOCTb peructpos. Lukin MII u ero ¢asbl.

7. BsaumopeiictBue mukpomnpoueccopa (MII) n onepaTHBHOTrO 3alOMHHAIOLIETO YCTPOICTBA
(O3VY). CnocoObl oomena mHpopmanueir mexay MII m BHEMIHMMM yCTpOMCTBaMM: CHHXPOHHBIH,
ACUHXPOHHBIN U MOJXYCHUHXPOHHBIM. PexxuMbl paboThl mporeccopa: MpepbiBaHUe, NMPSMON JTOCTYN K
naMsTH, 0KH/IaHuE.

8. IImeer u wux ocHoBHble xapaktepuctuku (ISA, VESA, AGP, PCI, PCI-E).
MynbsrunnexcupoBanue. CeBepHbIN U F0)KHBIN MOCT.

9. Crheumanu3upoBaHHBIE MHUKPONpPOIECCOpbl. MyIbTHIIPOLIECCOPHbIE M MHOTOSIEpPHbIE
koH¢urypauuu. Cynep 9BM.

10. OOurast opranu3zanus namsaTH. XapakTepUCTUKU MaMATH: OBICTpoeiCcTBHE, MOTpedasemast
MOIIIHOCTb, BO3MOKHOCTb JI0CTYIIa, CTOUMOCTb, EMKOCTb.

11. VcrpoiicTBo anemenTta auHamuueckoro O3Y. YerpoiicTBo anemenTa cratuueckoro O3Y.

12. Duepro3aBucuMasi W DHEProHE3aBHCHMMas TMaMsATh. JlMHAMHUYECKOE OIEepaTUBHOE
3anomuHatoniee ycrpoictBo (JJO3Y). Ilpunuumnel paGoTbl U MeTOJbl pereHepaiuu. IIpuMeHenue
J103Y B OBM.

13. TloctosnHoe 3amommuHawImee ycrpoiictBo (I13Y). DnemeHTHI Ha OCHOBE CTPYKTYp C
miaBatomuM 3aTBopoM. Crtupanue uHpopmaruu. Ilpumenenue [13Y B DOBM. CpaBHutenbHbIe
XapaKTEepUCTUKU U NepcreKTuBkl pazputusd [13Y. Onem-namaTs.

14. Ponap u Mecto paznuyHbIXx TUNOB mamsatd B OBM. [lpuHuunsl opraHuzanuu MNaMsTy.
HampaBnenuss pa3BuTHs 3allOMMHAIOIIMX YCTPOMCTB. llepcnexkTuBHBIE TEXHOJOIMM YCTPONCTB
MaMsTH.

15. Omnpenenenue snemMenTta namMatu. bucrabunsHocTh. Tpurrepsl.
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16. Tpanzuctopsl ¢ MHOII-cTpykTypoii. TpaH3UCTOPHI C MJIaBAIOIIUM 3aTBOPOM.

17. ®yuknuu unTepdeiica BBoJa-BbIBOAA. KOHCTPpYKTHBHAS COBMECTUMOCTh WHTEP(EHCOB.
YcrpoiictBo TunnuHoro uHTepdeiica. Meroast gocryna FIFO u LIFO.

18. Unrepdeiic mnocnenoBaTeNbHOM CBA3U. JlylulekcHas W MOJYAYIUIEKCHAs — CBS3b.
ACHHXpOHHAsI U CHUHXPOHHAs CBSI3b. THIIBl YHHUBEPCAIBHBIX M CHELHUATM3HUPOBAHHBIX MHTEP(HEHCOB.
CxopocTb nepenayu UHQOPMALIUU U JIEKTPUUECKHE [TapaMeTpPh.

Mogem. AMIUIMTY[IHAs, YacTOTHas H (a3oBas Moaysuus curHaua. llepemada naHHBIX 110
Tene@oHHbIM TUHUSAM. CKOPOCTh Mepeayu JaHHBIX.

19. IlpuHIMOBl XpaHEeHUs, 3alMUCH U CUMTHIBAHUS WH(POpPMAIMKM HA MArHUTHBIX HOCHUTEISX.
Tunbel MarHUTHBIX HOCHTENEH M MAarHUTHBIX ToJIoBOK. [IpomonpHass M momepedHas 3aluch
uHpopmanuu. [IpenenbHas MIOTHOCTH 3alICH M CKOPOCTHh JOCTYyINAa K 3alMCAHHOW WH(OpPMAaLUU.
J{BoiiHO# aHTHhEppPOMarHUTHBIN clloil. BepTukanbHas 3anuck nHGOpPMAIIMU Ha MAarHUTHBIX JIUCKaX.

20. Opranmzanus wuHGOpPMAMKM HAa MAarHUTHBIX JUCKaX. [ONOBKH, IOPOXKKH, CEKTOPHI,
mMHIpBL. CTPyKTypa paboyero cios MarHUTHBIX AUCKOB. Dusnueckue (pakTopsl, OrpaHUYHUBAIOIINE
IUIOTHOCTD 3aIIHCH.

21. Vcnionb3oBaHUE ONTHUYECKUX SIBJICHUU ISl MOBBIMICHUS TUIOTHOCTH 3alMCU MH(DOpMALUU
HA MarHUTHBIX HOCUTENSIX. MarHUTOONTHKA.

22. Ontuueckas mnamatb. [lpenenpHas IJIOTHOCTh 3amucd  WHGOPMAlMd B  OITHKE.
Konuposanue

23. undopmanuu Ha ontudeckoMm kommakT-aucke. CD u DVD rtexnonoruu. Blu-Ray u HD-
DVD texHonoruu. YCTpoicTBO 3aMChIBAEMBIX H MIEPE3annCchiBaeMbIX KomnakT-nuckos (CD-R, CD-
RW).

24. TloBbllieHue NpeAeIbHON TUIOTHOCTH 3alMcy WHPOpManuu. MHOTOCIOWHBIE ONTHYECKHE
mucku. TpexmepHas ontudeckas mamsTh: GporopedpakTuBHbIE U HOTOXPOMHBIC MAaTEPUAIIHI.

25. Ilpunuunsel  oToOpakeHHsT BU3yalnbHOH uWHpOpManuu. AsnpaBuTHO-IM(pPOBEIE H
rpadpuueckue (aHajgoroBble) MOHUTOpPHL. @DopmupoBanue wuzodOpakenus B OJIT, crpounas
(uepeccTpoyHasi ¥ IPOrpPECCUBHAs) M KaapoBas pa3BepTku. OTOOpakeHUE 1IBETA.

26. Ilmockue  MOHHUTOPBL:  JKUAKOKpHcTaumueckue auciuien (LCD), mnna3meHHbIe
(razopaspsanubsie, PDP) monuTopsl, nucrien Ha ocHoBe aBtodiekTponHou smuccuu (FED), OLED-
muciien, AMOLED-nucnien.

27. Beonx u BeIBOJg wuHpopmanmu B OBM. Iudpo-anamoroBoe wu aHamoro-mudpoBoe
npeoOpaszoBanue. [lpunnunsl peanusauuu. Pazpsanocts u norpemnoctd LAIT u ALIIL. IMTonstue o
M (pPOBOM METOJIE XPaHEHUsI U IIepeJaul aHAIOrOBOM MH(pOpMaIUH.

28. BBox ontuueckoro wuzobpaxenuss B OBM: mpubopsl c 3apsmoBoit cBsizpio  (I13C).
[Mpunnun aeiicteus [13C-kamepsl.

29. Ipunuuns! oroOpakeHus HHGOPMALIUU Ha TBEPbIX HOCUTENSX — MPUHTEPHI U IUIOTTEPHI.
AndaButHo-uM(ppoBble U TpaduyecKkue NpUHTEpbl. MaTpuuHble, CTpyHHbIE, Jla3epHbIE U
CBETOJIMO/IHbIE IPUHTEPHI. [[BeTHAs neyats.

30. Metoap! KOaUpOBaHHUS HHPOPMALIMHU: aMILTATYIHAs, (pa30Basi ¥ YaCTOTHAS MOYJISIIHS.

31. IlpenenbHble pa3Mepbl, ObICTpOJECTBHE M 3Hepro3arparbl. HaHOTEXHOJIOIMH M HOBBIE
MaTepuabl.

32. BbluncineHuss B «KJIACCHYECKHUX» U «KBAHTOBBIX» KOMIbIOTepax. BUTBI M KyOWTHI.
«KBaHTOBBIE» aJITOPUTMBI.

33. O0mas cxemMa KBAaHTOBOI'O KOMIIbIOTEpa. BO3MOXXKHOCTM M NEPCHEKTHBBI MPUMEHEHHS
KBaHTOBBIX KOMIIBIOTEPOB.

34. TloctpoeHne KBaHTOBOTO KomibioTepa. KorepeHTHOCTh cocTostHUN. OcoOGeHHOCTH
«KBAaHTOBBIX» BBIUMCIICHUN. Pa3pylieHne KOrepeHTHOCTH KaK MCTOYHHK OMIMOOK IpU «KBAaHTOBBIX)
BBIUNCJICHUSX U UX KOPPEKIIMSL.

35. OCOOEHHOCTH ONTHYECKUX HU(POBBIX YCTPOWCTB. BO3MOXHOCTH ¥ TEPCIEKTUBBI
ONTUYECKOTO KOMIIBIOTEPA.

36. IlepcriekTHBHBIC HAIIPABICHHS PA3BUTHI MUKPO- M HAHOAJIEKTPOHUKH.
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5. IlepeyeHb OCHOBHOH W [ONOJHHUTEJbHOH y4eOHOH JHMTEpaTypbl, HEOOXOAMMOM IJIs
OCBOCHMS THCIMIIIHHBI

5.1 OcHoBHas JiuTEepaTypa:

1. byp6aeBa, H.B. OcHOBBI TOJYyIPOBOJHUKOBOM AIEKTpOHUKU. M.: dusmariaut, 2012. 312 c.
[DnexTponHbIi pecypc]. - Pexxum noctyma: https://e.lanbook.com/book/5261.

2. CasenbeB, U.B. Kypc obOmeti ¢pusuku. B 5-u tr. Tom 5. KBanToBas ontruka. AToMHas (pu3HKa.
dusnka TBepAoro Teina. Gu3rKa aTOMHOTO sapa U deMeHTapHbix yactull .CI16.: Jlans, 2011. 384
c. [Dnexrponnslii pecypc]. - Pexxum goctyna: https://e.lanbook.com/book/708.

3. Crapocenbckuii, B.M. ®usuka mNOTYNIPOBOJHUKOBLIX MNPHOOPOB MHUKPOIIEKTPOHUKH: /
B.A. Crapocenbckuii. M.: FOpaiit, 2016. 463 c.

5.2 JlonosiHuTeIbHAS JIUTEPaTypa:

1. T'pynnman, M. OcHoBbl (pusuku noaynpoBogHukoB / M. I'pynnman. — Mocksa: DU3MATIINUT,
2012. - 771 c.
2. bypbaeBa, H.B. COopHHK 3ama4 10 HOJIYIPOBOIHUKOBOM 3jekTponuke. /| H.B. Bypbaesa, T.C.
Huenposckas — M.: ©DUSMATIIUT, 2004. —168 c.
5.4. UuTepHeT-pecypchl, B TOM 4YHCJe COBpeMeHHbIe NpodeccHoHAIbHbIE 0a3bl JAHHBIX H
HH(OPMANMOHHBIE CTIPABOYHbIE CHCTEMBI
J1eKTPOHHO-0u0ImoTeuHbIe cucteMsbl (IBC):
1. DBC «IOPAMT» https://urait.ru/
2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. BBC «BOOK.ruy https://www.book.ru
4. ObC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com

5.5. Ilpodeccuonanbubie 6a3bl JAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunast snexrponnas 6udanorexa (HIb) http://www.elibrary.ru/

[TonHOTEKCTOBBIE apXUBBI BEYILIMX 3alaJHBIX HAyYHBIX *KypHasoB Ha Poccuiickoit miatdopme
Hay4HbIX KypHanoB HOWKOH http://archive.neicon.ru

7. HaumonanmpHas  3JEKTpOHHAS oubnmmoTexka  (mocTym K DJIEKTPOHHOMU OoubIMoTEKE
nuccepranuii Poccuiickoit rocynapcrsenHoi ouonmoreku (PI'B) https://rusneb.ru/

8. Ilpesunentckas 6ubimoreka um. b.H. Enpruna https://www.prlib.ru/

9. DnektponHas koekuus Oxcdopackoro Poccuiickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: _https://link.springer.com/

17. "Jlextopuym TB" http://www.lektorium.tv/

18. YuuBepcuterckas unpopmaironnas cucrema POCCUS http://uisrussia.msu.ru

o s wNE

5.6. NudopmaunoHHble CIPABOYHbIE CHCTEMbI:
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1. Koncynprant [Tmtoc - cripaBodHast mpaBoBasi CUCTEMa (JIOCTYII MO JIOKAJIBHOM CEeTH ¢
KOMITHIOTEPOB OUOITMOTEKH)

5.7. Pecypcbl cBOOOIHOTO J0CTYNA:

AMepuKaHcKas laTeHTHas 0a3a qaHHbIX hitp://www.uspto.gov/patft/

[TosHbIe TEKCTHI KaHAACKUX AuccepTammii http://www.nlc-bnc.ca/thesescanada/

KubepJlenunnka (http://cyberleninka.ru/);

MUHHCTEPCTBO HAYKH U BBICIIEr0 0OpazoBanus Poccuiickoit denepamyn
https [lwww.minobrnauki.gov.ru/;

5. ®enepanbHblii moptan "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

6. Hudopmanuonnas cucrema "ExnHoe oKHO JOCTyMa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas xoyutekiys mudpoBbix o0pa3oBaTenbHbIX pecypcos http://school-collection.edu.ru/ .

8. ®depmepanbHbIil HCHTP HHOPMAIIMOHHO-00pa3oBaTeabHbIX pecypcos (http://fcior.edu.ru/);

9. IlIpoekt ['ocymapcTBeHHOr0 HHCTHTYTA pycckoro sizbika uMeHu A.C. [Tymkuna "OOpa3oBanue Ha
pycckoMm" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMannoHHbIi moptan "Pycckuii si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTHYECKUX TOJIKOBBIX cioBapei http://www.glossary.ru/;

12. CnoBapu u sHIMKIONeuu http://dic.academic.ru/;

13. OOpazoBarenbHbIid opTan "Yueba" http://www.ucheba.com/;

14. 3akonompoekt "O6 oOpazoBanuu B Poccuiickoit ®enepanuun. Bonpockt u otBets http://xn--273--
84d1f.xn--plai/voprosy i_otvety

Hwpd e

5.8. CoOcTBeHHBIE YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe H HH(POPMAIHOHHBIE pecypchl
KyoI'y:
1. Cpena MOAy/IbHOTO TUHaMHU4Yeckoro ooydenus http://moodle.kubsu.ru
2. baza yueOHBIX IUIaHOB, YI€OHO-METOINYECKUX KOMILIEKCOB, ITyOIUKAIMA U KOHPEPESHIIUN
http://mschool.kubsu.ru/
3. bubmmoreka nHGOPMAIMOHHBIX pecypcoB Kadenpsl HHGHOPMAIMOHHBIX 00pa30BaTEIIBHBIX
TexHojorui http://mschool.kubsu.ru;
4. DnexTpoHHbI apxuB qokymeHToB KyoIl'Y _http://docspace.kubsu.ru/
5. DnexkTpoHHBIE 00pa3oBaTelbHBIE pecypchl Kadeapbl HHOOPMAIMOHHBIX CHUCTEM U TEXHOJIOTHH B
obpazoBannu  Kyol'Y u  mayuHo-merommueckoro  kypHana  "[IIKOJIBHBIE  T'OJbI"
http://icdau.kubsu.ru/

6. MeToauyeckue yKa3aHusi JAJsl 00y4AIOIIUXCS MO OCBOEHUIO TUCIUTLTUHBI

ITo xypcy npeaycMOTpeHO IMPOBEIECHUE JIEKIIMOHHBIX 3aHATHN, Ha KOTOPBIX JACTCS OCHOBHOM
CHUCTEMAaTHU3UPOBAHHBIA MaTEpHAl M IPAKTHYECKUX 3aHATHA, HAa KOTOPBIX CTYACHTHI IPUMEHSIOT
MOJIyYCHHBIE TEOPETUYECKHE 3HAHUA K PEIICHUI0 KOHKPETHBIX 3aJay. YPOBEHb YCBOCHHUS
TEOPETHYECKOr0 MaTepHalla MPOBEPSETCS MOCPEICTBOM OIPOCa MO OCHOBHBIM BOIPOCAaM TEMBI U
pe3ynbTaTaM BBINOJHEHUS HHIUBUAYAIbHBIX U IPYNIIOBBIX IPAKTUYECKUX 3aJaHUMN.

[Ipn u3ydyenun kxypca «@Pusnyeckas Teopuss (YHKIMOHUPOBAHUS KOMIIBIOTEpPa» HEOOXOIUMO
aKTUBU3UPOBATh OCTATOUHBIEC 3HAHUS CTYACHTOB 110 TAKUM JUCLUIUIMHAM, KaK (PU3MKA U apXUTEKTypa

KOMITBIOTEPOB.
Heo06xoauMo OTMETHTh MPaKTHUECKYI0 3HAYMMOCTh COOTBETCTBYIOIIMX MpobieM, oOpaTUTh
BHUMaHUE Ha TpeOOBaHHUSA, MpPEIbSABISEMble K COBPEMEHHOMY CIEHUAINCTY — MPUKIATHOMY

MaTeMaTHKy, MOSCHUTh HEOOXOAMMOCTb HCIIOJIb30BaHUS TIIOJYUYEHHBIX 3HAaHUM TMpPH H3Y4YEHUH
MOCIEAYIOUUX CIIEHUANIbHBIX KYPCOB.

Baxxaelmmm 3Tarnom Kypca sSBISIeTCs CaMOCTOsITeNbHas paboTa 1o AUCLUILIUHE.

Lenbto camocTosATENbHON pabOThI SABJISETCS YriayOJieHHe 3HaHUM, NMOMy4YEeHHBIX B pe3yjbTare
ayJUTOPHBIX 3aHATHH, BbIpaOOTKAa HABBIKOB WHIMBUAYaJbHONH pabOThI, 3aKpelyieHMEe HaBBIKOB,
c(hOopMHUPOBAHHBIX BO BPEMS TPAKTUUECKUX 3AHITHH.
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Pazoenvi oucyuniumsi, gblHOCUMbIE HA CAMOCMOAMENbHOE U3YYEHUE
1. Texnonorum co3ganus UC, BUC u CBUC
2. BeinosiHeHNe JOrMYECKUX Onepanuii Ha 6a3e MoIyInpOBOJIHUKOBBIX TPHOOPOB.
3. AHanoroBas u nudpoas 00padboTka HHPpOpMaIIUH.
4. HelipoceTeBble apXUTEKTYPbl KOMIIBIOTEPOB.
5. [apamienpHble apXUTEKTYPbl KOMITBIOTEPOB.
6. CereBble TexHonoruu. Tononorusi. Buapl muHuii cBsi3u. OCHOBBI IEPEJaYH CUTHAJIOB 110 JIMHUSIM
CBSI3U

B ocBoeHMHM IUCHWMIUIMHBI WHBAIWJAAMHU W JIMIAMH C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH
3I0pOBBSl  OOJIBIIOE 3HAYCHHE MMEET WHIWBHAyalibHas ydeOHas pabora (KOHCyNbTaIlUU) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE YUeOHOTro MaTepuania.

WuauBuayanbHbple  KOHCYJAbTAllMM MO  NPEOMETY  SIBISIOTCS  BaXXHBIM  (paKTOpPOM,
CIIOCOOCTBYIONUM HMHAMBUAYAIU3allMAd OOYYCHHS M YCTAHOBJICHHIO BOCIHTATEIHHOTO KOHTAKTa

MEXIy TIpenojaBaTelieM W OOyJaroUMMCS HWHBAJIUJIOM WJIM JIMIIOM C OTPaHUYCHHBIMH
BO3MOXHOCTAMN SI[OpOBBSI.
7. MarepuajibHO-TeXHHYeCKAasi 0a3a, HeoOXoMMAas IS OCyLIECTBJICHUSA

06pa3OBaTean0ro npouecca mo IMCHUIIJIMHE

MarepualibHO-TEXHHYECKOE 00eCTieueHne TUCITUTIIINHBI U
No Bun pabdor
OCHAIIIEHHOCTh
1. JlekunoHHbIe JlekunoHHass ~ ayAuTOpHUsA,  OCHAIEHHAs  NPE3EHTALMOHHOU
3aHATHUS TEXHUKOMN (IpoexTop, JKpaH, KOMITBIOTEP/HOYTOYK),
COOTBETCTBYIOIIIMM IPOTPAMMHBIM  OOCCIICUCHUEM, a TaKKe
HeoOxoauMon MeOenblo (10CKa, CTOMBI, CTYIbA).
(aymuropuu: 129, 131, 133, A305, A307).
2. JlabopaTopHbie KoMmbroTepHblii  KJlacC, yKOMIUIEKTOBAaHHBIM KOMIIBIOTEpAMU C
3aHATHUSA JUIEH3UOHHBIM MPOTPAMMHBIM ~ 00€CIICUeHHEeM, HE0OXOoauMOn
Me0enbio (0CKa, CTOJNbI, CTYIbS).
(aymuropun: 101, 102, 106, 106a, 105/1, 107(2), 107(3), 107(5),
A301).
3. I'pynmosie Aymuatopuss 1T CEMHHApCKUX  3aHATHH, TPYIIOBBIX U
(MHAMBUAYATbHBIC) | UHANUBUIYaTbHBIX KOHCYJbTAIHH, YKOMILUIEKTOBAHHBIE
KOHCYJIbTAIINHU HEO00X0IUMOM MeOeNbIo (J0CKA, CTOJBI, CTYIIbS).
(aymutopuu: 129, 131).
4. Texymuii Aynuropust Uil CEMUHAPCKUX 3aHATUH, TEKYIIEro KOHTPOJS U
KOHTPOIIb, MPOMEXKYTOUHOM aTTeCTalluu, YKOMIIJIEKTOBaHHas HE0OXOAuMOMn
MPOMEKYTOUHAS MeOenblo (ZIocKa, CTOJBI, CTyNbs) (aymutopuu: 129, 131, 133,
aTTecTaIus A305, A307, 147, 148, 149, 150, 100C, A3016, AS512),
KOMITBIOTEPAMH C JIMIICH3NOHHBIM MPOTPAMMHBIM 00€CTICUCHHEM H
BeIx0/10M B uHTepHET (106, 106a, A301)
5. | CamocrostenbHas | Kabuner  anms  camocTosTeNbHOM ~ paboOThl,  OCHAILEHHBIN
pabora KOMIIBIOTEPHON TEXHUKOW C BO3MOXKHOCTHIO MOJKIIOUEHHUS K CETH
«HTEpHETY», IPOTPaMMOI PKPAHHOTO YBEIMUYEHHUSI, 00ECIICUCHHBIH
JOCTYIIOM B JJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO
cpeny YHHUBEPCUTETa, HEOOXOIUMOM MeOebI0 (CTOJIBI, CTYJIb).
(Ayautopus 102a, unTanbHbIi 3a1).

KommnbrorepHas nojiepxka yueoHoro npouecca no Hampasienuto 02.03.02 dynnamenTanbHas
uHpOpPMaTHKa U WHPOPMAITOHHBIE TEXHOJIOTHH 00ECTIeYMBACTCS MMPAKTUIECKHU TI0 BCEM JIUCIMIUTHHAM.
@Daky/nbTeT KOMIBIOTEPHBIX TEXHOJOIMH M MPUKIATHOM MaTeMaTHKH, OCHAIEH KOMIbIOTEPHBIMHU
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KJIaCCaMH, YCTAHOBJICHA JIOKAJIbHAA CCTh, BCC KOMITbIOTCPBI q)aKy.]II:TeTa IIOOKJIFOUEHEI K CETHU I/IHTepHeT.
Crynentam aocTymHbl coBpeMeHHbie [I19BM, coBpeMeHHOe JTMIIEH3MOHHOE MPOTPaMMHOE 00ECTICUCHHE.
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