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1 Henu u 321241 U3y4YeHUs1 TUCHUILINHBI
1.1 Ilean ocBOeHUST TUCHUILIHHBI

Jucunnimza «®@U3HM4eCKHEe OCHOBBI MHUKPOIJIEKTPOHUKH» CTABUT CBOEW LIENIBIO W3YyUYECHUE
(U3UYECKUX 3aKOHOB, MTOJIOKEHHBIX B OCHOBY ()YHKIIMOHUPOBAHUS 0A30BBIX 3JIEMEHTOB COBPEMEHHBIX
OBM, ux ycTpoHCTBO W B3auMojeicTBue. llenw MUCHIUIUIMHBI COOTBETCTBYIOT (opMmupyemMon
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
TEXHUKU; yrilyOieHne o01ero ypoBHs NpodeccuoHanbHbIX 3HAHUH.

1.3 MecTo AuCHHMILUINHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Hucuummmza «®u3ndeckre OCHOBbI MHUKPOIEKTPOHMKH» OTHOCHTCA K BapMaTHBHOW YacTH
npo(ECCUOHATIBHOIO IMKJIA IOATOTOBKUM. Mecto Kypca B HpO(ECCHOHAIBHONW IOATOTOBKE
BBIITYCKHHKA ONpEAEseTcs HEOOXOAUMOCTBIO Pa3BUTUS COBPEMEHHOW KOMIIBIOTEPHON TEXHUKU U
HOBEUIINX HH()OPMAITMOHHBIX TEXHOJIOTHI.

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

HeoOxomuMbeiM TpeOOBaHMEM K «BXOJHBIM» 3HAHUSAM, YMEHHSIM W OIBITY JEATEILHOCTH
o0yyaromerocss Npu OCBOEHUM JAaHHOW JUCLUUIUIMHBL, NPUOOPETEHHBIM B pe3yibTaTe H3Yy4eHUs
IPEIIECTBYIOIUX TUCIUIUINH SBJISETCSI OCBOCHUE KYpCOB (pU3MKa, apXUTEKTypa KOMIIbIOTEPOB.

1.4 IlepeyeHb MIaHMPYEMBbIX Pe3yJbTATOB 00yYeHHMs IO JIUCHHMILIMHE, COOTHECEHHBIX C
IVIAHUPYEMbIMH Pe3yJIbTATAMM OCBOCHHUSI 00pa30BaTe/JbHOM NPOrpaMMbl.

W3yuenune naHHOW y4yeOHOM AMCLUMIUIMHBI HAampaBiIeHO Ha (OPMHUPOBAHHE y OOYyYaroIIUXCs
npodeccronanproit komnereniuu (ITK):

IIporpamma onpezenser oOmuii 00beM 3HAHMM, MO3BOJIAIOUIMNA CHOPMUPOBATH y CTYAEHTA
LIEJIOCTHOE MpEe/CTaBIeHHE O (PU3MUYECKUX MPOIeccax U SIBICHMSIX, MPOUCXOASIINX B KOMIIBIOTEPE,
IIPUHLIMIIAX [TOCTPOECHUs cOoBpeMeHHBbIX OBM m nanpHeimmx myrell ux pa3BuTHA. Bmecte ¢ Tewm,
U3JI0KEHUE psAia pa3eioB Kypca HeN30€KHO UMEET, B OCHOBHOM, NH(OPMAIIMOHHBIN XapaKTep.

B pesynbrate ocBoeHus kypca «®duznueckue OCHOBBI MHUKPOAJIEKTPOHHKH» OOydaromuics
JIOJKEH OBJIAJIETh CICAYIOIIMMHU KOMIIETEHIUSMMU:

[IK-1 — crnoco0GeH moHUMaTh M NPUMEHATh B HAYYHO-UCCIEAOBATENBCKOW M TNPHUKIATHON
JIEATEIIbHOCTH COBPEMEHHBI MaTE€MaTH4YeCKMM amnmapar, OCHOBHBIE 3aKOHBI €CTECTBO3HAHUS,
COBpPEMEHHBIE A3BIKH MPOrPaMMUPOBAHUS U MPOrpaMMHOE 0OeCIeUeHHe; ONepallMOHHbIE CUCTEMBl U
CETEBbIE TEXHOJIOTHH.

B pesynprare n3y4eHus AUMCLHUIUIMHBI CTYIEHT JOJDKEH

—  3HaTh 3JEMEHTHYIO 0a3y U MPUHUUIBI QYHKIIMOHUPOBAHUS pa3indHbIX TUIIOB DBM; ycTpoiicTBO
U Ha3zHaueHHe nepu(epuiHbIX YCTPONCTB, CXeMbl MX MOJKIOYeHus K OBM, ycrpoiicTBo u
paboTy ceTeBbIX YCTPOUCTB.

— yMeTb paboTaTh ¢ IPOrpaMMaMH SMYJISIIUH SJTEKTPOHHBIX CXEM.

— BIaJeTh UHPOpPMALUEH O CXeMOTEXHHUECKUX U aPXUTEKTYPHBIX PELICHUSX COBpeMeHHbIX DBM
pa3IMYHBIX TUIIOB;

IIpouecc ocBoeHUs TUCHUIUIMHBI «DU3NYECKHUE OCHOBBI MHKPOIEKTPOHMKH» HAIPABIIEH Ha
MOJIydeHus: HeoOxoauMoro oObema 3HaHWM, oTBedapmmx TpeboBanmsim OI'OC BO wu
o0ecreynBaloIIUX YCIENIHOe BeAeHUE OakaaaBpoOM Hay4YHO-UCCIEI0BATEIbCKOW JEesTEIbHOCTH,
BJIaJICHHE MeTojloyioThel (opMynHpoBaHUS NPUKIATHBIX 3a7ad, a TakXKe Ha BBIPAOOTKY yMEHUH
NPUMEHSTH HA MPAKTHUKE METO/Ib IPUKIIAJHON MAaTeMaTUKU U HH(POPMATUKH.



2. CTpyKTYypa U coiep:KaHHe JUCUUILINHBI.
2.1 PacnpeaesneHue TPYI10éMKOCTH JMCHUILUIMHBI 10 BUAAM padoT.

OO6miast TpyA0€MKOCTh JAMCIUIUIMHBI COCTABIsAET 3 3adeTHble eauHuIilbl, 108 akagemMuveckux
gaca. Kypc «®usudeckas Teopusi (yHKIHMOHUPOBAHUS KOMITBIOTEPA» COCTOUT U3 JICKIMOHHBIX W
3aHSATHI, COMPOBOXKIAEMBIX PErYJISIPHOW MHIMBHUIYaIbHON paboTO# mpenogaBaressi Co CTyICHTaMH B
MpOIECCe CaMOCTOSATeNbHOM paboThl. [IporpamMmoii AMCHMIIIMHBL TpeaycMoTpeHbl 34 4yaca
JIEKIIMOHHBIX U 16 YacoB 1abopaTOpHBIX 3aHATHH, a Takxke 55,8 "aca caMocTosTeNbHONW paboThl. B
KOHIIE CEMEeCTpa IMPOBOUTCS 3a4eT.

Buj yae6Ho# paboThl Bcero gacos (4 cemectp)
KonTakTHasi pabora, B TOM 4ucJe:
AyauTOpHBIE 3aHATHS (BCEro) | 52,2
B ToMm uncne:
3aHsATHA JTEKIIMOHHOTO TUTIA 34
3aHsATHS CEMUHAPCKOTO THIA (CEMUHAPBI, TPAKTUICCKUE 3aHSITHSI) —
JlaboparopHbIe 3aHATHS 16
HNuas koHTaKTHas1 padora:
KoHTpoiub camocTosiTenbHOI paboThI 2
[Ipomexyrounas atrectauus (MKP) 0,2
CamocrosiTejibHas padoTa
CamocrositesibHas padoTa (Bcero) 55,8
B ToMm uncrne:
ITpopaboTka yueOHOro (TEOPETUIECKOro) MaTepuaa 25
IToaroroBka K TeKyIemy KOHTPOJIIO 15,8
IToaroroBka K IpOMEKYTOYHOM aTTeCTALIMU 15
KonTpoJis: 3a4er
OO0mas Tpy10eMKOCTh yac. 108
B TOM 4HCJIe KOHTAKTHasA padoTa 52,2
3a4. el 2

2.2 CTpyKTypa AMCUMIIIMHbI:

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

% KonngecTBo yacoB
g HaumenoBaHue paznenos Beero Ays:ggf:aﬂ BHG?;%IZTTZPHM
2 I | J6 CPC
1 |BBenenue (cBeneHus u3 o01ero Kypca GU3NKu) 16 6 4 6
5 OCHOBBI TEOPHH AJIEKTPOITPOBOIUMOCTH METAIIIOB U

MOJIyTIPOBOJJHUKOB 14 4 4 6
3 |OnemeHTH! GU3MKU NOTYIPOBOJHUKOB 16 6 4 6
4 | Tpan3uctopbl 12 4 2 6
5 OnemeHTHast 6a3a coBpeMeHHbIX DBM, cucteMHbIi

0J10K 15 4 2 9
6 |IloaynpoBOJHHKOBBIE 3aIIOMHHAIOIINE YCTPOHCTBA 10 4 — 6
7 |Buemmss namsats B OBM. 8 2 — 6
8 |Otobpaxkenue nnpopmaru B 9BM 8 2 — 6
9 |O0630p M3yuEHHOT0 MaTepHaja ¥ NpPOBEICHUE 3a4eTa 6,8 2 — 4,8

KonTpons camoctostensHoi padotsl (KCP) 2 — — —




% KonnuecTBo 4acos

5 HanmenoBanue pasnenoB AymuTopuas | BreayuTopHas

a Bcero pabota pabota

Z. JI JI6 CPC

[Tpomexxyrounas arrecrarus (MKP) 0,2 — — —
Hmozo no oucuyunaune: 108 34 16 55,8
2.3 Copaep:xanue pa3/ieioB TUCHUILUINHBI:
2.3.1 3ausaTHA JEeKINOHHOI0 THIIA
ol %HaI/IMeHOBaHI/Ie Popma
2 o Copnep:xanue paszaena TEKYIIETOo
< pasaciia
sl KOHTPOJIA
1 |BBenenue OCHOBHBIE CBEJICHUS U3 00IIETO Kypca (PU3HKH.
MexaHuka: KHHEMAaTUKa MaTEpUAIIbHON TOYKH, 3aKOHBI HprOTOHA,
3aKOH BCEMHUPHOIO TSATOTEHUS, HMIIYJIbC, SHEPrUs, MOMEHTHI
HMMITYJIbCA M CHJIbI, 3aKOHBI COXPaHEHUSI.
DNEeKTpOMAarHeTu3M: >JEKTPUYECKOE II0JIe B BaKyyM€é U B pg;ﬁ:;I;ZM
JIUDJIEKTpUKE, TeopeMa laycca, mHoTeHLuMan, IPOBOJHUKH B —
JNIEKTPUYECKOM  TOJIe,  DJEKTPOEMKOCTb,  KOHICHCATOPBL,| oo uniano
ANEKTPUYECKUN TOK, 3akoHbl Owma, 3akoH Jlxoyms — Jlenua,
MarHuTHOE II0JIE B BaKyyMe€ M B MAarHeTHKaxX, MPOBOJHUKH M
3apsOKEHHBIE YaCTUIIBI B MArHUTHOM TI0JIE, DJIEKTPOMAarHUTHAas
WHIYKIUA, ypaBHEeHUs: MakcBeia.

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

TEOPUHU HepaBeHCcTBa [ eiizenOepra, BomHoBas  (GyHKuua. CrexTp
5JIEKTPOIIPOBO- [3JIEKTPOHHBIX COCTOSAHMK B aromax, MOJIEKYJIaX M KpUCTaLIaX.| Ompoc mo
JTUMOCTH Pa3pemiennbie u 3alpelIicHHbIE YPOBHU SHEPIHHU.| pe3ysbraram
METAJIJIOB U OHepretuyeckue 30HbI U ypoBeHb @Depmu. I[IpuUHIUIBI| MHIUBUIYaTb-
MOJIYIPOBOJ- |pa3/lelieHHs] BEIIECTB Ha MPOBOJHUKH, MOJYNPOBOAHUKMA M| HOTO 3a1aHus
HUKOB M30JTOpEl.  Mojenb 3iexkTpoHHoro rasza. CoOcTBeHHass H

MIPUMECHAs MPOBOJIMMOCTD MOJIYITPOBOJIHUKOB.

3 |DnemMeHTHI JIBukeHre cBOOOIHBIX HOCUTENEH 3apsijia B MOJYHIPOBOJHUKAX —
¢usuku nony- |[auddysus u apeild. YpaBHeHHE HENPEPHIBHOCTU. DJIEKTPOHHO- Onpoc no
MIPOBOJIHUKOB |IBIPOYHBIE TEPEXOAbl U HMX XapakTepUCTUKU. bapbepHas u 14111 e;g:;;giﬁ_

muddy3monnas emxoctu. [l  mmomel. KowrtakT Merasi- HOTO 3a7aHus
nostynpoBogHuK. JJuozasl llorTku. beicrponeiictBue

4 |Tpansucropsl |B3aumoneicTBue JBYX OJM3KOPACIOJIOKEHHBIX OIEKTPOHHO-|  Ompoc 1o

JBIPDOYHBIX IIEpEXON0B. bumosspHble  TpaH3UCTOPBL.PEXUMBI| pesynbraram
paboTBl W CXEMBbl BKJIIOYCHHUS OWIOJSIPHBIX TPAH3UCTOPOB.| MHAUBHUIYalb-
[Tonesbie Tpan3ucTopbl. Flash-mamsTe. HOTO 3a/JaHus

5 |OnementHas |AHanoroBas u nudposas oopaboTka nHpopmaryu. dPuznyeckoe
0a3a coBpe- MIPE/ICTABJICHHE nHpopmarun B OBM. Peamuzaumst|  Omnpoc o
MeHHbIX DBM, |aneMeHnTapHbIX JIOTUYECKUX GbyHKIH. OCHOBHBIE| pe3ysbTaTam
CHUCTEMHBII XapaKTePUCTUKH  JIOTUUECKHX  dJeMeHTOB.  [loHsATHE  O| MHAMBHIYyajb-
0JI0K. IIOMEXOYCTOMYMBOCTH  JIOTHYECKOTO  3neMeHTa. (CemelicTBa| HOTO 3a1aHUs

JIOTUYECKHUX CXEM U UX COBMECTUMOCTh. CymMmarop.

6 omynposoxn- (Tpurrep kak smeMeHT namsatd. OnepaTUBHBIE 3aOMUHAIOMIKE|  Ompoc o
HUKOBBIE 3aro0- |ycrpoiictBa (O3VY). IlocTrosiHHOE 3amoMuHAaIOLIee YCTPOMCTBO| pesyinbTaTam
MHUHAIOIINE (IT3Y). Sueiika mamsatu u ee aapec. CraTuyeckoe OMEPATUBHOE| MHIAMBHUIyallb-
yCTpOHCTBA 3anoMmuHaro1iee ycrpoicteo (CO3Y). HOT'O 3a/IaHus

4




Bremmss [TpuHIUTIBI 3anMCH W CYMTHIBaHUS WHGOpPMAIMU Ha MarHUTHBIX| Ompoc 1o
maMsiTh B HOCHUTEIISIX. THUIIBI MAarHUTHBIX HOCUTEJIEM U MarHUTHBIX T'OJOBOK.| PE3ylIbTaram
OBM. MarauTtoonTtuka. OnITHUecKast HaMATh. HHIUBUIYATb-
HOTO 3aJlaHus
Otob6paxenue ([IpuHimnel oTroOpakeHus BU3yalibHOW MHGopMarmu. [TpuHImmbI

uHpopmaruu B
OBM

oToOpaxeHus: HH(OPMALIMK Ha TBEPIOM HOCHUTEINE — IMPUHTEPHI U
IUVIOTTEPBl. MaTpuyHble, CTpyiHHBIE, Ja3epHbIE U CBETOJUOJHBIC
npuntepsl.  L[BetHas  medats.  AndaBUTHO-IIMGPOBBIE U
rpadpuveckre (aHAJIOTOBBIE) MOHUTOPBL. IIEKTPOHHO-Ty4eBast
TpyOka. DopmupoBanue uzobOpaxkeHuss B IJIT, crpounas wu
KagpoBast pa3BepTku. OroOpaxkeHne uHPOpPMALUU O IIBETE.

Ompoc 1o
pe3ynbraTam
VHIMBUTyaJTh-
HOTO 3aJIaHuUs

[Tnockne MoHuTOpH — KUAKokpuctaumaeckue (LCD) nucren,
1asMeHHble  (razopaspsaneie  PDP)  MoHuTOpBL, aAucmien ¢
u3nyqaronium nosieM (FED), anekTponnas Oymara.

Pa3gen 1. Beenenue.

Mexanuka: Ilyte, TpaekTopusi, nepemerieHue. KuHemaTtnyeckue 3IIEMEHTHI
CKOPOCTb, YCKOPEHHUE, KacaTeJIbHOE U HOPMAaJIbHOE YCKOPEHMUS.

Nuepunaneubie cuctemsl orcyera. [lepssiii 3akoH HetotoHa. [lonsTHE 0 cuite u macce. Bropoit
3akoH HprotoHa. EnuHuUIBI M3MepeHHs W pa3MEpHOCTH (U3UYECKUX BEIMYUH. TpeTHil 3akoH
HeroToHa. 3akoH BceMupHOro TiaroreHus. Mmmynbc MarepuanbHOM TOUkM M cuibl. PaGoTa cuibl.
[Tone cun. Cuibl KOHCEpBaTUBHBIE U HEKOHCEPBAaTUBHBIE, TOTEHIMATIbHOE ToJe cuil. KuHeTnueckas
sHeprus. [loteHumaneHas sHeprus. COOTHOLIEHUE MEXAY CUJIOW M IOTCHLIMAIBLHOW JHEPIHUEH.
[TonHass MexaHu4yeckas 3Heprusi. BHyTpeHHss SHeprus, SHEprusi TEIUIOBOTO IBMIKEHUSI MOJIEKYII.
[TonsiTue MoMeHTa BeKTOpa. MOMEHT UMITYJIbCA U CHIIBL. 3AKOHBI COXPAaHEHUS.

Onekmpomaenemusm. 3aKOH B3aUMOJCHCTBUS dJEKTpUUECKUX 3apsaoB. Ilonstue 00
aJIeKTpuueckoM 1mojie. HampsbkeHHOCTh anekTpuueckoro mois. Teopema Iaycca. Pabora B
anekTpoctatnyeckoM 1none. IloreHuuman. Pa3sHocTh NOTEHIMANOB W HANPSHKEHHOCTh  IOJIS.
OKBUIIOTEHLUAJIbHBIE NTOBEPXHOCTH. llomsapusanus ausnexTpukoB. HanpsskeHHOCTh 3JIEKTPUYECKOrO
1OJIE BHYTPU JHAJIEKTpUKA. DJIEKTPUUYECKOE CMEIEeHHE B JuAIeKTpuke. PaBHOBecue 3apsaoB Ha
npoBOAHMKE. [IpOBONHMK BO BHEIIHEM JJIEKTPUYECKOM TMOJE. DJIEKTPOEMKOCTb, KOHJEHCATOPBI.
CoenuHeHre KOHJEHCATOPOB. DIEKTPOABMXKYIIAs cuia. 3akoH Oma, COMPOTHUBIICHHE MPOBOJIHUKOB.
3akoH OMa A HEOJHOPOJHOIO ywacTka menu. 3akoH Jxoyns — Jlenna. B3aumonelicTBue TOKOB,
MarHuTHasg MHAYKUMS. JIMHUM MHOYyKOUM MarHuTHoro mnosisd. 3akoH buo — Caapa. Hupkynsuus u
IIOTOK BEKTOpa MarHMUTHOM MHAyKUuu. Hamarnumumsanue cpen. Hanpsk€HHOCTP MarHMTHOTO MOJIS.
MaruuTHas UHAYKIUS B MarHeTuke. J{eficTBue MarHUTHOTO MOJIsl HAa TOKU U 3apsabl Cuibsl Amnepa u
Jlopenna. SIBieHMEe DSIEKTPOMarHMTHOM WHAYKIMM, NpaBuio JleHma. ONEeKTpoABMIKYyILAs CHIIA
uHAYKIUA. CaMOMHAYKIUS, UHAYKTUBHOCTb. Y paBHEHUsI MakcBea.

Paznen 2. OcHOBBI TEOPHH 3J1€KTPONPOBOAMMOCTH METANI0B U NOJYNPOBOIHUKOB.

Kpatkue cBeaenust U3 KBaHTOBOW MeXaHUKH. CHEKTp 3JEKTPOHHBIX COCTOSHHUNW B aTOMax,
MOJIEKYJIaX W KpucTaiax. Pa3penieHHble M 3alpellleHHble YPOBHHU JHEPIuU. DJIEKTPONPOBOJHOCTH
TBEpAbIX Ted. Mojenb 3JeKTpoHHOro rasza. KBaHToOBas MojJenb  3JIEKTPOINPOBOAMMOCTH.
OHepretudeckue 30HbI U ypoBeHb @epmu. I[lpuHuuMnel pasnesneHus BEUIECTB HAa IPOBOJHUKU
(MeTamibl), TMOJYNPOBOAHUKKM U  HM30JATOpbl  (nuanekTpuku). CoOCTBEHHass W IMpUMeEcHas
IIPOBOAMMOCTH TIOJTYITPOBOJHUKOB.

Pa3nen 3. DaeMeHTHI Pu3nKHN NOIYyNPOBOAHUKOB. [1oJynpoBoIHMKOBBIE TUOIBI.

JIBr>keHre CBOOOJHBIX HOCHTENEH 3apsia B MHOJIyHNpoBogHMKaX — auddysus u nppeiid.
VYpaBHeHHE HENMPEPHIBHOCTH. DIIEKTPOHHO-ABIPOYHbIE MEPEXO/Ibl M UX XapaKTepUCTUKU. bapbepHas u
muddy3nonHas eMkocTd. KoHTakT Metamn-noiaynpoBoaHuK. OMudeckuil nepexos. I'ereponepexonsl.
IIIT nuonel.

Paznen 4. Bunoasipubie H 1moJieBble TPAH3UCTOPBI.

B3aumogeiictBue  nByX — OMM3KOPACIIOIOKEHHBIX  AJIEKTPOHHO-IBIPOYHBIX  MEPEXOJIOB.

bunonspueie Tpanzuctopbl. Cxemsl BrmoueHus. [lonessie Tpansucropsl. MOIT (MII) cTpykTypsl ¢

JABMOKCHUA:



M30JIMPOBAHHBIMU KaHAJaAMH U UX OBICTPOJICHCTBUE.
Pa3nen 5. DinemenTHasi 6a3a coBpeMeHHbIX DBM, cucTtemMHblii 6,10K.

Peanuzanust »neMeHTapHbBIX Jorudeckux GyHKuuid. Ilo3uTHMBHAS W HETaTHBHAs JIOTHKH.
OCHOBHbBIE XapAKTEPUCTUKU JIOTHYECKUX 3JIEMEHTOB. CyMMarop.

Paznean 6. ITosrynpoBoAHUKOBBIE 3aIOMHHAIOIINE YCTPOiicTBA.

Tpurrep kak snemMeHT naMmsatu. Suelika mamatu U ee agpec. OnepaTUBHOE 3allOMHUHAIOLIEE
yctpoiictBo (O3Y). [locTosinHoe 3anomuHatoiiee ycrpoiictso (I113Y).
Pasznea 7. Buemnsasg namats B DBM.

Marnetu3M. MarHuTHbIE MaTepHalibl: JAWAMATHETHKH, MapaMarHeTHKH, (eppoMarHeTUKH
anTudeppomMarHeTuky,  ¢eppumarHetuku. KpuBas  HaMarHMYeHHOCTH  (heppOMarHeTUKOB.
Temmneparyps! Kropu u Heens. Jlomennas ctpykrypa. [IpuHIUIBI 3a0MCH U CUNTHIBAaHUS HH(DOPMAITH
Ha MarHUTHBIX Hocutelsix. Marguroontuka. Onrrdeckas namsats. CD u DVD mucku. Flash-mamsars.
Pa3nen 8. Orodpa:kenue undpopmanuu B IBM.

[IpuHuunel oTOOpaXkeHUsT MHGOPMAlMM Ha TBEPAOM HOCHUTENIE — MPUHTEPbl U IJIOTTEPHI.
Marpuunsle, CTpyWHBbIC, JIa3€pHBIE W CBETOAUOAHBIC IpuHTephl. LlBeTHas mnewars. IIpuHUMIIBL
oTOOpaxkeHHsl BU3yalbHON uHpopManuu. AndaBUTHO-IMPpPOBbIE U Trpaduueckue (aHAIOTOBBIC)
MOHMTOPBI. DJIEKTPOHHO-Iy4yeBass TpyOka. Ilnockue monuTopnl — x)uaxokpucramindyeckue (LCD)
JUCIUIeH, Ta3MeHHble (razopaspsansie PDP) monutopsl, aucruien c¢ uznydarommm nojiem (FED).
DneKTpoHHas Oymara.

2.3.2 3aHATHS CEMUHAPCKOI0 THINA (MPAKTHYECKUE 3aHITHA)
3anarus CCMHUHAPCKOIr'0 TUIla 3aHATHUA HC NPCAYCMOTPCHBI.

2.3.3 JlaGopaTopHbIe 3aHATHS.

Ne No o dopMa TeKyIIEro
Temaruka 1a00paTOpPHBIX 3aHATHH
3aHATHS | pasjena KOHTPOJIS
1. 1 |Mexanuka: CkopocTb U yckopeHue. Bropoil 3akon HbroToHa. Oraer o JIP
3aKOHbBI COXPaHEHUs] UMIYJIbCa U SHEPTUU.
2. 1  |Dnekrpuueckuii Tok. 3akoHbl Oma. 3akoH Jhxoyns — Jlenna. Ortuer no JIP
3. 2  |DOnexktpoHbl. Bommel ne  bpoitna.  AtoM  Bojmopona. Oruer 1o JIP
OHEpPreTM4eckue COCTOSIHUS 3JIEKTPOHOB B MHOI'OAJIEKTPOHHBIX ’
3amurTa pedepara
atromax. KBaHTOBbIE yncia. DIEKTPOHHBIE 000JIOYKH.
4. 2  |DNeMeHThl 30HHOW TEOPUH: METAUIbI, TOJYIPOBOIHUKH | Oruer 1o JIP
JUDIIEKTPUKUA. YpoBeHb DepMu. AKUENTOPHBIE M JOHOPHBIE ’
3amura pedepara
npumecu. CBOOOJHBIE HOCUTENH 3aps/a.
5 3 |[BmwxeHue cBOOOJHBIX HOCUTENEH 3apsAaa B MOITYIPOBOJHUKAX — Oruer 1o JIP
muddy3uss u gpend. p-n-mepexoxa. IlomynpoBoIHUKOBBIE ’
3amura pedepara
npUOOpBHI.
6. 4 |BzaumopeiicTBue JBYX OJM3KOPACIONOKEHHBIX 3JEKTpOoHHO-| OTtuer no JIP
JBIPOYHBIX NEPEX0J0B. TPaH3UCTOPBI. 3amrTa pedepara
1. 5 |®usmueckoe npencrasienue nHpopmauuu B OBM. J[Bomunsiii| Otuer no JIP
KoJ1. Peanmu3anust aJ1eMEeHTapHBIX JIOTHUECKUX (DYHKITHH. 3anrTa pedepara
8. Htorosoe 3anarue. O630p NpoiiIeHHOro Marepuaia. 3a4er
2.3.4 IlpuMepHasi TeMAaTHKa KypPCOBbIX padoT (IIPOEKTOB)
VY4eOHbIi MIaH HEe MpeaycCMaTpUBaeT KypCOBBIX paboT Mo auciuiuinHe "duznyeckrue 0CHOBBI
MUKPO3JIEKTPOHUKH"

2.4 IlepeyeHb Y4eOHO-METOAMYECKOr0 oO0ecmevyeHHs AJsi CAMOCTOSITEIbHOH PadoOTHI
00y4aroIUXCcH M0 JUCUHUILIIMHE (MOTYJII0)

Ne

Bux CPC

[Tepeuenp yueOHO-METOAMUECKOTO 00eCIeYeHHsT JUCIUIUIUHBI 110
BBITIOJTHEHUIO CAMOCTOSITETIbHOU paboThl

1

[ToaroroBka K Tekyiiemy

1. Byp6aea, H.B. OcHOBBI MOIYIPOBOJAHUKOBON 3JIEKTPOHHUKH.
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KOHTPOJIIO, MOATOTOBKA M.: ®usmariur, 2012. 312 c. [DnekTpoHHBINH pecypc]. - Pexum
WHAMBUIYAIBHBIX 331aHui  [toctyma: https://e.lanbook.com/book/5261.

2. Crapocenbckuii, B.. ®u3uka moaynpoBOJHUKOBEIX TPUOOPOB
Mukpoanektponnku: / B.W. Crapocensckuii. M.: FOpaiit, 2016.
463 c.

[lenpro caMOCTOSATENHHON PaOOTHI SBISETCS YriyOJICHHE 3HAHUH, MOMyYEHHBIX B PE3yJIbTaTe
ayIUTOPHBIX 3aHATUN, BbIPaOOTKAa HABBIKOB WHIMBUIYaJbHOM paboOThl, 3aKpelieHuE HaBBIKOB,
c(OPMHUPOBAHHBIX BO BPEMs MPAKTUICCKUX 3aHITUH.

Y4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSTENIbHON paboThl 00ydYarolIUXCsl U3 YHUCIa
WHBAJIHJIOB | JIUII C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3710poBbs (OB3) mpenocrasisitorcs B opmax,
aJaNTUPOBAHHBIX K OTPaHUYECHUSM UX 37I0POBbs U BOCHPUATHS HH(POPMAIIUU:

JLiist i1l ¢ HapyIIeHUSIMU 3PEHUSL:

— B MieyaTHOM popme yBeIMUEeHHBIM HIpUPTOM,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

J1ji U1 ¢ HApYIICHUSMHU CIIyXa:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JList v ¢ HapyIIeHUsIMHU OTIOPHO-/IBUTATEIBLHOTO afmapara:

— B IIeYaTHOM ¢opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeYeHb MOXKET OBbITh KOHKPETH3UPOBAaH B 3aBHUCHUMOCTH OT KOHTHUHIEHTA
o0ydJarouuxcsi.

3. O0pa3oBaTesIbHbIC TEXHOJIOTHH.

B coorBerctBuu ¢ tpeboBanumsiMu PI'OC BO mo HampaBieHHIO MOATOTOBKH OaKalaBpOB
nporpaMMa 1o JgucuMiinHe «®du3uueckue OCHOBBI  MHKPO3JIEKTPOHUKHM» IMpeaycMaTpUBaeT
UCIIOJIb30BaHUE B y4EOHOM IIpoLEecce CIEAYIOIUX 00pa30BaTEIbHbIE TEXHOJIOTUU: YTEHUE JIEKIUH C
UCIOJIb30BAaHUEM MYJIbTUMEIUMHBIX TEXHOJIOTHIA; pa300p KOHKPETHBIX CUTYaIlHi.

[Tpu n3yyenun kypca «Pu3nyecKkue OCHOBbI MUKPORJIEKTPOHUKHI» HEOOXOIMMO aKTUBU3UPOBATH
OCTAaTOYHBbIE 3HAHMUS CTYACHTOB IO TaKMM MAaTEMaTUYECKUM IHMCLHUIIMHAM, KaK MaTeMaTHYECKUMN
aHau3 U quddepeHIanbHble ypaBHEHUS.

KoMIbploTepHBIE TEXHOJIOTMM IO3BOJISIOT IPOBOAWTH CPaBHUTENBbHBIA aHAJIN3 HAYYHBIX
UCCIIEIOBAaHUM 110 TaHHOH Mpo0ieMe, SBJIAACh CPEICTBOM Pa3HOILIAHOBOTO OTOOPaKEHUs alrOPUTMOB
Y IEMOHCTPALMOHHOI'O MaTepuaa.

[Tonxon pa3bopa KOHKPETHBIX CUTYallMi HIMPOKO UCIOJB3YETCs KaK MperojaaBareieM, Tak U
OakamaBpaMu BO BpeMs JIEKIUI U aHalu3a pe3ylbTaTOB CAMOCTOSTEIbHON paboThl. DTO 00YCIOBICHO
TEM, YTO B IIpoliecce MOJETUPOBaHHs (PU3MUECKUX SBJICHUN 4acTO BCTPEUAIOTCA 3a]1auu, sl KOTOPBIX
€AMHBIX MOJXOJ0B He cymuiecTByeT. Kaknas KOHKpeTHas 3ajada IpU CBOEM MCCIEIOBAaHUU HMEET
MHOX€ECTBO MO/IX0/I0B, @ 3TO TpeOyeT pa30opa U OLEHKH 11eJI0i COBOKYITHOCTH KOHKPETHBIX CUTYallUH.
OCO0EHHO 3TOT MOAXOJ IIUPOKO MCIOJIB3YETCA MPH ONPENCICHUH aJeKBAaTHOCTH MaTEeMAaTUYECKON
MOJIENU, pe3yabTaTaM (PU3NYECKUX IKCIIEPUMEHTOB.

Lenb 1ekyuu — 0030p NOHITUN, KaTETOpUN M 3aKOHOB (DM3HMKH, 3HAKOMCTBO C IpobiieMaMu U
MeToAaMu (U3NUECKUX UCCIIEOBAHUM.

[Ipn yTeHuM JNEKIMOHHOTO Kypca IpeJCTaBiseTcs 1enecoo0pa3HbIM OOpaTUTh BHUMaHUE Ha
TpeOyeMble MaTeMaTH4ecKue 3HaHUS U yMeHHs. Heo0X0auMO OTMETUTh MPAaKTUYECKYI0 3HAYUMOCTh
COOTBETCTBYIOIIMX Mpo0jeM, oOpaTUTh BHUMaHUE Ha TpeOOBaHUs, MPEIbABISIEMbIE K COBPEMEHHOMY
CHELHATUCTY — MPUKIAJTHOMY MAaTeMaTHKY, MOSICHUTh HEOOXOJUMOCTh UCIOJIb30BAHUS MOTYYEHHBIX
3HAHUU IPU U3YYEHUHU MOCIEAYIONUX ClIeHUaTbHBIX KYPCOB.

Llens .s1abopamopnozo 3anamus — HAYYUThb [PUMEHATb TEOPETUYECKUE 3HAHUSA W
MaTeMaTUYeCKhe U MPOrpaMMHUCTCKHE HAaBBIKM IMPH MCCIEAOBAHWHM U PEIIEHWH KOHKPETHBIX
du3nueckux 3aaad.



Tembl, 3amaHust U BOIPOCHI I CAMOCTOATENBHOM paboThl MpU3BaHbl C(HOPMHUPOBATH HABBIKH
noucka HHPOPMAITUH, YMEHHS CAMOCTOSITEIBHO PACHIMPSITh U YIIyOIsTh 3HAHUS, TIOJy4CHHBIC B XO0J1€
JICKIMOHHBIX U MPAKTUYCCKUX 3aHSITHH.

[Moaxon pa3bopa KOHKPETHBIX CHTYAIMi IIMPOKO HMCIOJIb3YeTCs KakK MpernojaaBaresieM, Tak U
CTYZICHTaMH IIPH [TPOBEACHUH aHaIM3a PE3yIbTaTOB CAMOCTOSTEIIbHOM pabOTHI.

[MpumeHsieMass TEXHOJOTHS KOJUICKTHBHOTO B3aWMOJICUCTBHS B BHJE OPraHU30BaHHOTO
JIAJIOTa, PeaTn3yeT KOJUIEKTUBHBIN ctoco0 00ydeHus .

['pynmoBble MHIUBHIyaIbHBIC 3aaHUs (OPMHUPYIOT HABBIKH HCCIEIOBATEIbCKON pabOTHI B
KOJUICKTHUBE.

JIns 7l ¢ OrpaHUYCHHBIMH BO3MOYKHOCTSMH 3JI0POBbsSI MPEAYCMOTPEHA OpraHU3aIlHs
KOHCYJIbTAIMiA C KCITOJIb30BAaHUEM JICKTPOHHOM MOYTHI.

4. OuneHoYHbIE CPeACTBA ISl TEKYIIero KOHTPOJSl YCHeBAEMOCTH W IPOMEKYTOYHOM
arrecTaumnu

VY4yebHas 1eATeNIbHOCTh MPOXOJUT B COOTBETCTBUU ¢ rpadukom yuebHoro mpouecca. [Iponecc
CaMOCTOSITENIbHON Pa0OThl KOHTPOJIUPYETCS BO BPEMsI ayJUTOPHBIX 3aHATUA M HHAWBUYaJIbHBIX
KoHcynbTanuid. CamocTosATenbHas paboTa CTYJEHTOB NMPOBOAMTCA B (OpMe H3YyYEHHs OTIENIbHBIX
TEOPETHUYECKUX BOIPOCOB II0 IPEMIaracéMo JMUTEpAType M PEIICHHWs WHIMBHIYAIBHBIX 3a]a4
MOBBILICHHOMN CJIOKHOCTH.

@OH/1 OLICHOYHBIX CPEACTB IUCLHMILUIMHBI COCTOUT U3 CPEIACTB TEKYIIEr0 KOHTPOJII U UTOIOBOM
aTTecTanuu (3a4yeTa).

B kayecTBe OLEHOYHBIX CPEICTB, HUCIOIB3YEMBIX I TEKYILIEro KOHTPOJISI YCIIEBAEMOCTH,
Ipeiaraercs nepeyeHb BOIpOCcoB, KOTOPbIE MpopadaThIBAIOTCS B Ipoliecce 0CBOSHUs Kypca. JlaHHbIN
IIEPEYCHb OXBATBIBACT BCE OCHOBHBIC Pa3/eiibl Kypca, BKJIIOYas 3HAHHUs, II0JIy4aeMble BO BpeMs
CaMOCTOSITENIbHON PabOTHI.

ATtTectanuus 1o yueOHOM TUCHUIUIMHE IPOBOAUTCS B BUJIE 3a4€ETa.

OrneHka ycrneBaeMOCTH OCYIIECTBIIIETCS IO pe3yibTaTaM: 3alluThl pedepaTroB, YCTHOTO
OIIPOCa IIPU Cl1aye BBIIIOJHEHHBIX CAMOCTOSATEIbHBIX 3a/IaHUM, OTBETOB Ha 3a4eTe.

Ilepeuenv 6onpocos, 8bIHOCUMbIX HA 3a4em

1. Kunemaruka: myTh, TpaeKkTOpus, NEpPEMELIEHHE, CKOPOCTh, YCKOPEHME, KacaTeJbHOE M
HOPMAJIbHOE YCKOPEHHS.

2. Jlunamuka: 3axkonsl HetotoHa. [IpuHIMI oTHOCUTENBHOCTH [anmies. 3aKOH BCEMUPHOTO
tarotenud. Mmmynsc. PaGora cunbl. Kunernueckas »sHeprus. IloTeHuumanbHOe TOJEe CHIL
[TorenunanbHass sHeprus. COOTHOLIEHHE MEXIy CUIOW W MOTEHIMAJbHOW BHeprued. 3aKkoH
COXPaHEHHUs SHEPTUU. DHEPIHsl TEIJIOBOTO ABM)KEHUS MOJIEKYII. 3aKOH COXPAaHEHUS UMITYJIbCa.

3. DrekTpuyeckoe TMoje B BaKyyMe: 3aKOH B3aMMOJICHCTBHUS DIIEKTPUYECKUX 3apsIoB.
HanpspokenHocTs  anexTpudeckoro mousisi. Teopema [aycca. PabGora B 3nekTpocTaTHdeckoM IoJe.
[Torenuman. CBsi3b NOTEHIIMAA U HATIPSYKEHHOCTH TOJIs. DKBUIIOTEHI[MAIbHBIE TTOBEPXHOCTH.

4. Dnextpuyeckoe moje B JaudnekTpuke: [lomspuzauus IudaeKTpukoB. HampskeHHOCTD
AIIEKTPUYECKOTO IOJISI BHYTPU AUDIIEKTPUKA. DIEKTPUUECKOE CMEIICHHUE.

5. IIpoBomHuK B 3JeKTpocTaTMYECKOM TMose: PaBHOBecuMe 3apsoB Ha MPOBOJHHKE.
[IpoBOHMK BO BHEIIHEM JJIEKTPUYECKOM IIOJIE. JIEKTPOEMKOCTh, KOHJEHcAaTopbl. CoennHEeHue
KOH/JIEHCAaTOPOB.

6. TlocTOSIHHBIN AIEKTPHUYECKUI TOK: DIEKTPOABIKYIIas cuiia. 3akoH OMa, CONpOTHBIICHUE
IPOBOAHMKOB. 3akoH Oma [uisi HEOAHOPOAHOro ydacTka uenu. IlnotHocTe Toka. 3akoH J[koymst —
Jlenua. Pa3serBnennsle uenu. [Ipasuna Kupxroda. KIT/I.

7. MarnuTHoe moje B Bakyyme: B3aumojeilicTBue TOKOB, MarHuTHas HMHAYKIUS. JIuHUM
WHIYKIUA MarHuTHOro mois. 3akoH buo — Casapa. Llupkynsnus B NOTOK BEKTOpa MarHUTHOM
UHIYKIUU.

8. MarnuTHOe mosne B BemecTBe: HamaranunBanue cpen. HanmpsokeHHOCTh MAarHUTHOTO TTOJIS.
MarnuTtHas HHIYKLIHs B MarHeTHKe. MarHuTHbIe CBOKWCTBA BELIECTB. JlMaMarHeTusM, apaMarHeTusM,
beppomarneTusM. JlelicTBHEe MarHUTHOTO MOJIs HA TOKHU U 3apaasl Cuiibl AMriepa u Jlopenna.



9. DnekTpoMarHUTHas MHIYKUUA: SIBICHHE 3JIEKTPOMArHUTHOM MHAYKIUH, IpaBuio JleHa.
OnexTpoABrKynias cuina HHAYKOUM. CaMOMHAYKLHSA, WHAYKTUBHOCTb. TOK IpH 3aMBIKAHMH U
pa3MbIKaHUU LIETIH.

10. IlepemeHHBII TOK: TOK B LIENIU C CONPOTHUBICHUEM, TOK B LIENU C UHIAYKTUBHOCTHIO, TOK B
[[ENU C EMKOCTBIO, OOIIHIA CITyJaid.

11. VpaBHenuss MakcBemia B MHTErpaibHOW W muddepeHnuansHoil hopmax, GU3NIECKUN
CMBICIL.

12. Kpatkue cBeleHHUS U3 KBAaHTOBOM MEXaHUKH: OJIEKTpoHbl. Bomubl ne bpoiis.
CooTHoleHrne HeonpeAeIeHHOCTH. BomHoBast GyHKIuS.

13. CnekTp »5IEKTPOHHBIX COCTOSHMM: ATOM BOAOpoAa. ODHEPreTMYeCKUe COCTOSHUS
AJIEKTPOHOB B MHOTO3JIEKTPOHHBIX aromax. KBaHTOBbIe 4YMcia. DJIEKTPOHHBIE 0005109KkH. Buabl
XUMHUYECKHX CBSA3CH.

14. KBanTOBass MOAENb AIEKTPONPOBOAUMOCTH. Mojenb 31eKTpoHHOro rasa. IlonsTtue o
30HHOW CTPYKType TBepAbIX Teil. DHeprua depmu. PacnpeneneHue 371€KTPOHOB MO SHEPrETUYECKUM
30HAM.

15. SIBnenue mpoBOAMMOCTH B HoaymnpoBojaHuKax: CoOcTBeHHass mpoBoguMocTb. Hocurenu
3apsja B MOJYNPOBOJHUKE. Y pOoBeHb DPepMU B ICTUHHOM IOJYIIPOBOJIHUKE.

16. SIBneHre TPOBOAMMOCTH B MOJYNPOBOAHMKAX: JlerupoBaHue NOIYHIPOBOJHUKOB.
ITomynpoBoHuku N- 1 p-tuna. [lonoxxenne ypoHs @epMu B OIYNIPOBOJAHUKAX N- U P-THIIA.

17. JIBukeHue CBOOOJHBIX HOCHUTENEH 3apsna B NodynpoBojgHuKe: JlpeildoBblil TOK.
Juddy3noHHBIH TOK.

18. KoHTakTHbIC SIBJICHUS HA TPAHULE IBYX MOJIYIIPOBOAHUKOB. DICKTPOHHO-ABIPOYHBIN (P-N)
IIEPEXOL.

19. BenTunpHble cBoOMcTBa P-N mepexona. MHXekuus U 3KCTpakLMs HOCUTENEeH 3apsaa B P-N
nepexose.

20. BosbramnepHas xapakTepucTuka P-n nepexona. Bunbsl npo6oeB (TyHHENbHBIN, JIABUHHBIH,
TEIUIOBOM, MOBEPXHOCTHBII) EMKOCTB P-N nepexona.

21. Ilpyrue BuUABI D3JEKTpUYECKUX IHepexonoB: Ilepexoapl  MeTami-moiaynpoBOJHUK,
OMHYECKUI KOHTAaKT. [ eTeponepexosl.

22. bunonspubsiii Tpansucrop: IlpuHiun paGoTel OUMONSPHOTO TpaH3UCTOpa. Buel
OUMOJISPHBIX TPAH3UCTOPOB.

23. Pexumbl paboOThl U CXEMBbl BKIIIOYEHHS OHMIOJISPHBIX TPaH3UCTOpPOB (C olmiei 6a3oi, c
OOLINM 3MUTTEPOM, C OOIIUM KOJJIEKTOPOM).

24. TloneBble TpaH3ucTopsl: [IpuHIMO pPabOTHl MOJNEBBIX TPAH3UCTOPOB. Buabl MOJIEBBIX
TPaH3UCTOPOB. TPAH3UCTOP C IUIABAIOIIUM 3aTBOPOM ((IIel-namsTh).

25. Peanuzanus noruueckux ¢yHkumid: [IpencraBneHue JOTHUECKUX HYJIEH W €IUHUILL.
[TonoxxurenbHast U oTpuLaTeNIbHAsA JOTHKU. MIHTerpansHble norudeckue anementsl (PTJL, TTII).

26. Tpurrepsl.

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

28. Buemmnsas MaMATh! JnamarueTuku, IIapaMarHeTHKH, (beppoMarueTuky,
aHTU(EeppOMarHeTHKy, peppumarieTuku. Jlomennsie cTpykTypsl. Maruuthelie 3Y. Ontuyeckue 3Y.

29. BriBog Bu3yanbHOUM HHpopMaru CBeToano1bl. MOHUTOPBI: 2JIEKTPOHHO-ITyYeBas TpyOKa,
ABTOZJICKTPOHHAs SMHUCCHUS, I[UJIa3MEHHBIM 3KpaH, IKUAKOKPUCTAUIMYECKHH dKpaH (KHUIKHE
KPHUCTaJIIbI), SJIEKTPOHHAs Oymara.

IIpumepnwiii nepeuenv mem pegepamos.

1. Msorosmurrepusie  TpaH3uctopbl. [lomeBeie  Tpansucropel. MOII-cTpykTypsl ¢
M30JIMPOBAHHBIM 3aTBOPOM M UX OBICTPOJIEHCTBUE.

2. Marnetu3sM. MarHuTHbIE MaTepUallbl: TUaMarHETUKH, TapaMarHeTUKU, peppoMarHeTHKH.
Kpusas namaramaennoctu peppomaranetuxoB. Temmneparypa Kriopu. JloMmenHast ctpykTypa.

3. DOmnextpoHHo-n1yueBas Tpyoka (DJIT). @usznueckue nporeccol B DJIT: TepmodrnekTpoHHas
IMHCCHS, OTKIOHEHUE, POKYCHUPOBKA, TFOMUHECIICHIIMSL.



4. OCHOBHBIE HaNlpaBJIECHUs Pa3BUTHS MHTErPANbHBIX cXeM. [lepcreKTUBBI pa3BUTHS MUKPO-
Y HAaHOJIEKTPOHMKH.

5. IlpuHUuNBEI IPOEKTUPOBAHUSI UHTErPATIbHBIX MUKPOCXEM U MUKPOIIPOLIECCOPOB.

6. Apxwurektypa ¢on Heiimana wu o0000meHHas CTPYKTypa CHCTEMHOIro OJoKa:
mukporpoueccop (MII), mamsaTe, mmHa. OCHOBHBIE XapaKTEPUCTHUKU MuUKporpoiueccopa (MII):
TEXHOJIOTUSI M3TOTOBJICHUS, HAIIPSDKEHUE MUTaHMsL, 00beM aJpecyeMOol MaMsATH, pa3psiiHOCTb LIMHbI
JAHHBIX, TAKTOBAs YaCTOTa, pa3psAHOCTh peructpoB. Llukia MII u ero ¢daszbr.

7. BzaumopeiictBue mukpomnporieccopa (MII) u oneparuBHOTO 3alTOMUHAIOINIETO YCTPOHCTBA
(O3Y). Cnocobsl oomena uHdpopmanueil mexny MII U BHEIIHUMH YCTPOWCTBAMM: CHHXPOHHBIH,
ACUHXPOHHBII U MOJXYCHUHXPOHHBIM. PexxuMbl paboThl mporeccopa: npepbiBaHKUE, NMPSIMON JOCTYH K
naMsTH, 0XKHUJIaHUE.

8. IHumer m wux ocHoBHbe xapaktepuctuku (ISA, VESA, AGP, PCI, PCI-E).
MynprunnekcupoBanue. CeBEpHbIN U F0)KHBIN MOCT.

9. Crneunanu3upoBaHHBIE MHUKPONpPOLECCOpPbl. MyIbTUIIPOLECCOPHbIE M MHOTOSIEPHbIE
koHpurypamuu. Cynep 9BM.

10. OOwiast opranuzanus namsaTH. XapakTepUCTUKU MaMATH: ObICTpoeHCTBHE, TOTpedaseMast
MOIIIHOCTb, BO3MOKHOCTb JI0CTYIIa, CTOUMOCTb, EMKOCTb.

11. VcerpoiicTBo snementa quHamudeckoro O3Y. YcerpoiicTBo anemenTa crarudeckoro O3Y.

12. Duepro3aBucuMasi W DHEProHE3aBHCHMMas MaMATh. J(MHAMHUYECKOE OIEpaTUBHOE
3anomuHatomiee ycrpoiicrso (JJO3Y). Ilpunuunsl paGoTel U MeTOAbl pereHepauuu. llpumenenue
J103Y B OBM.

13. IlocrosnHoe 3amomuHarouiee ycrpoiictBo (II3Y). DneMeHTs! Ha OCHOBE CTPYKTYp €
wiaBarommM 3atBopoM. Crtupanme uHpopmarmu. [Ipumenenne [13Y B DBM. CpaBHHTETHHBIC
XapaKTEpUCTUKU U NepcreKTuBbl pazsutusd [13Y. Onem-namaTs.

14. Ponap u Mecto paznuyHblXx TUNOB namsatd B OBM. IlpuHumnsl opraHuzanuu MnaMsaTy.
HanpasneHnuss pa3BUTHs 3allOMMHAIOIIMX YCTPOMCTB. IlepcneKkTHBHBIE TEXHOIOIMM YCTPOMCTB
aMsTH.

15. Onpenenenue snemenTta namatu. bucrabunbHocTh. Tpurrepsl.

16. Tpanzuctopsl c MHOII-cTpykTypoii. TpaH3UCTOPHI C MIIABAOIINM 3aTBOPOM.

17. ®ynkuuu unTepdeiica BBOAa-BbIBOJa. KOHCTpYKTHBHAs COBMECTUMOCTh HHTEP(ENCcOB.
VYerporictBo TunnyHOro uHTepdeiica. Meroast noctyna FIFO u LIFO.

18. Unrtepdeiic mnocnenoBaTenbHOW CcBA3M. JlyluleKcHass W HOJYAYIUIEKCHash  CBS3b.
ACHHXpOHHasi U CUHXPOHHAs CBA3b. THUIIbI YHUBEPCAJIbHBIX M CIEHUAIU3UPOBAHHBIX HUHTEP(QEHCOB.
CkopocTb nepesauu HHGOpMaIK U 3JeKTpUYeCKUe apaMeTphl.

MopneM. AmmiauTyaHasi, 4acToTHass W (as3oBasg Monyisuus curHaua. [lepemada maHHBIX 1O
Tesie()OHHBIM JTUHUAM. CKOpOCTh Mepeiaul JaHHBIX.

19. IlpuHIMIBI XpaHEeHWs, 3aIMCH U CYATHIBAHUS WH(POPMAIIMA HA MArHUTHBIX HOCHTEISX.
Tunbel MarHUTHBIX HOCUTENEH M MAarHUTHBIX ToJIOBOK. IIpomonpHas M momepedHas 3amuch
uHpopmanuu. IlpenenbHas MIOTHOCTH 3alMCU M CKOPOCTh JIOCTyNa K 3alMCaHHOW HMH(OpMaLUU.
JIBoiiHol aHTH(EeppOMarHUTHBIN ciioil. BepTukanbHas 3anuce MHGOpMaMy Ha MArHUTHBIX IUCKaX.

20. Opranmzanus wHQOpPMAMK HA MAarHUTHBIX JUCKaX. [ ONOBKH, IOPOXKKH, CEKTOPHI,
mHApBL. CTpyKTypa pabodero ciaos MarHUTHBIX TUCKOB. dusndeckue (pakTopbl, OrpaHUYMBAIOIINE
MJIOTHOCTD 3aIUCH.

21. Vcnonb3oBaHuE ONTUYECKUX SIBICHUM /IS TOBBILIEHUS TUIOTHOCTH 3allUCH MH(OpMaIu
Ha MarHUTHBIX HOCUTENSIX. MarHUTOONTHKA.

22. OnTtuueckas mnamATb. IlpexenbHass MJIOTHOCTh 3amucH  HMH(OpMAlMM B ONTHKE.
KonupoBanue

23. uHpopmanMu Ha ontuuyeckoM KommakT-aucke. CD u DVD texnonoruu. Blu-Ray nu HD-
DVD TexHOMOTHH. Y CTPOUCTBO 3alMCBIBAEMBIX W TIepe3amuchiBaeMbIX KommakT-auckoB (CD-R, CD-
RW).

24. TloBpllieHne TpeAeTbHON TUIOTHOCTH 3alMCcH WHPOpMAanuu. MHOTOCIOWHBIE ONTHYECKHE
nucku. TpexmepHas onTudeckas namsaTh: (oTopedpakTUBHbBIE U (POTOXPOMHBIE MATEPUAIIBI.
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25. Ilpunuunsl  oToOpakeHHs] BU3yalbHOH uHpOpMauuu. AsnpaBuTHO-IM(POBBIE H
rpadudeckue (aHanmoroBbie) MOHUTOPHL. @DopmupoBanue wuzoOpakenus B IJIT, crTpounas
(uepeccTpoyHas U MPOTpPEecCUBHAsT) M KaipoBasi pa3BepTKu. OToOpaKeHHE IIBETA.

26. Ilmockue  MOHHMTOPBL:  KUAKOKpHcTauimueckue auciuied (LCD), mnna3meHHbie
(razopaspsanubsie, PDP) monuTopsbl, nucrien Ha ocHOBe aBtodnekTponHou smuccuu (FED), OLED-
muciien, AMOLED-nucnien.

27. Beon u BeBOg wuHpopmanuu B OBM. Iudpo-anamoroBoe u anamoro-mudposoe
npeoOpaszoBanue. [IpuHiunel peanuzanuu. Paspsaaocts u norpemnoctd LIAIT u AT ITonstue o
U(PPOBOM METO/I€ XPAaHEHHUS U NepeJaun aHaJIOrOBOM WH(OpPMAIIHH.

28. BBon ontuyeckoro wuzoOpaxkeHuss B DOBM: mpubopsl ¢ 3apsmoBoi cBs3pio (I13C).
[Mpunnun aeiictBus [13C-kamepsl.

29. IlpuHuunel 0TOOpaXkeHUsI HHPOPMAIMH HAa TBEPAbIX HOCUTENSX — MPUHTEPHI U TUIOTTEPHI.
AndasutHo-uppoBele M rpaduyeckue NPUHTEPbl. MarpuuHble, CTpyHHBIE, Ja3epHbIE U
CBETOJIMO/IHbIC TPUHTEPHI. [[BeTHas meyaTs.

30. Metoap! KOaupoBaHUS UHPOPMALIMHU: aMILTUTYIHAs, (Da30Basi M YaCTOTHASI MOYJISIIHS.

31. IlpenenvHble pa3Mmepbl, OBICTPOJACHCTBUE UM 3HEpProsarparbl. HaHOTEXHONOTMHM W HOBBIC
MaTepHaIbl.

32. BbluuclieHHS B «KJIACCHUYECKUX» U «KBAHTOBBIX» KOMIIbIOTepax. BHUTBI U KyOUTHI
«KBaHTOBBIE)» aNTOPUTMEI.

33. OOmjas cxema KBAaHTOBOTO KOMIIbIOT€pa. BO3MOXXHOCTH W TMEPCHEKTUBHI MPUMEHEHUs
KBAaHTOBBIX KOMITHIOTEPOB.

34. Iloctpoenue kBaHTOBOro KommbioTepa. KorepeHTHOCTh cocTosHuid. OCcoOeHHOCTH
«KBaHTOBBIX» BBIYHMCICHUN. Pa3pylieHne KOTepeHTHOCTH KaK MCTOYHUK OMIMOOK MpPU «KBAHTOBBIX)»
BBIUMCIICHUSIX U UX KOPPEKIIHSL.

35. OCOOEHHOCTH ONTHYECKUX LU(POBBIX YCTPOWCTB. BO3MOXHOCTH ¥ TEPCIEKTUBBI
ONTUYECKOTO KOMITbIOTEPA.

36. IlepcriekTUBHBIC HANIPABIICHHS PAa3BUTHI MUKPO- M HAHORJIEKTPOHHUKH.

5. IlepeyeHb OCHOBHOH W [IONOJHHUTEJbHOH y4eOHOH JHMTEPaTypbl, HEOOXOAMMOM IS
OCBOCHUS AMCLHMIINHBI

5.1 OcHoBHas JiTEpaTypa:

3. bBbypbOaeBa, H.B. OCHOBBI TOJIYIPOBOAHUKOBOW 3NeKTpoHUKH. M.: ®mmarmut, 2012. 312 c.
[OnexTpoHHsIii pecype]. - Pesxum goctyna: https://e.lanbook.com/book/5261.

4. CasenneB, U.B. Kypc obmieit ¢puzuku. B 5-u 1. Tom 5. KBantoBas ontuka. AToMHas Qu3uka.
dusnka TBepAOro Tena. Gu3nKa aTOMHOTO sapa v deMenTapHbix yactull .CI16.: Jlans, 2011. 384
c. [DnekTpoHubIi pecypc]. - Pexxum noctyma: https://e.lanbook.com/book/708.

5. Crapocensckuii, B.M. ®usnuka MoaynpoBOAHUKOBBIX NPUOOPOB MHMKPOIJIEKTPOHUKH: /
B.U. Crapocensckuii. M.: FOpaiit, 2016. 463 c.

5.2 JlonosiHUTEIbHAS JIUTEPATypa:

1. T'pynaman, M. OcHoBbl ¢usuku noxynpooauukos / M. I'pynaman. — Mocksa: ®DU3MATIINT,
2012. - 771 c.

2. Bypb6aeBa, H.B. COopHuk 3a1a4 10 mosynpoBogHuKoBoi 3nekrponuke. / H.B. Bypbaesa, T.C.
Huenposckas — M.: DUSMATIINUT, 2004. -168 c.

6. Ilepeyenb pecypcoB HMH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHONH ceTn «HMHTepHeTY,
HEeO0XOAUMBIX [IJIf OCBOCHHSI JUCIUNJIMHBI

1. Mmuoroobpasue TUIIOB BHaconaMsTH. WWW.ixbt.com/video/newvideomem.html

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

3.  MaruuTtHble HOCUTEH: OECKOHEUHOE XpaHeHue nHpopmarru. WWWw.ixbt.com/ storage/ storage-
tech.shtml
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4. Flash nporus Bcero mupa. www.ixbt.com/storage/flash-alt.shtml

5. JlBa HampaBJICHHS CO3JaHus maMsaTu Oyaymiero (Www.ixbt.com/mainboard/ halo-molec-
mem.shtml

6. OAW — texnomorus Oymaymiero? Www.ixbt.com/storage/oaw_tech.html

7. DVD: nucku, npourpsiBaTein, pekopaepbl. Www.ixbt.com/storage/dvdinfo.html

8. «TpexmepHslit» quck. Www.ixbt.com/storage/fmd-tech.html

9. MonuTopsl. Www.ixbt.com/video/monitor_guide.html

10. Jwmcruten. www.e-book.ru/technology/lcd.html

11. Xuakokpucraumdeckue auciuied. Mcropusi, IpUHIUIBI pabOThI, IPEUMYIIECTBA U HEAOCTATKH.
www.compuferra.ru/online/video/4934/

12. TlepcniekTHBHBIC TeXHOJIOrHH AuciuieeB. Www.compuferra.ru/online/video/4974/

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

14. Texnonorus LDT. www.ixbt.com/multimedia/ldt.shtml

15. CoBpeMeHHBIC CITOCOOBI KOMITBIOTEpHOM TeuaTr. WWW.ixbt.com/peripheral/laser-prn.html

16. FAQ no uudpoBomMy npeacTaBICHNIO 3BYKOBBIX CUTHAJIOB.
www.ixbt.com/multimedia/digaudiofag.html

17. XapakrepucTuku onTHYecKkux kaodesei. http://www.sonet.ru/catalogue/index.htmi

18. Texumueckas suHukIoneaus. Www.techweb.com/encyclopedia

IIporpammMHoe odecnevenue

1. Onepamnmonnas cuctema MS Windows.

2. WurerpupoBannoe oducHoe npuinoxenne MS Office.

3. IIporpammnoe obecniedyeHue JUisi OpraHU3alUM YIPaBIIEMOro KOJJIEKTUBHOIO M 0€3011aCHOro
nocryna B IHTepHeT.

7. MeToauyecKkue yKazaHus AJsl 00y4arOLIUXCs M0 OCBOEHUI0 TUCIHUTLIUHBI

Ilo xypcy npeaycMOTpeHO MPOBEIECHUE JIEKIIMOHHBIX 3aHATUH, HA KOTOPBIX JAETCSI OCHOBHOM
CHUCTEMATU3UPOBAHHBI MaTepuall M NPAKTUYECKHUX 3aHITHH, Ha KOTOPBIX CTYIAEHTHI NPUMEHSIOT
MOJIyUEHHBIE TEOPETUYECKHE 3HAHUS K PEIIEHUI0 KOHKPETHBIX 33aJad. YPOBEHb YCBOEHUS
TEOPETUYECKOr0 MaTepuaja MPOBEPSETCS MOCPEACTBOM OIpOca IO OCHOBHBIM BOIIPOCAM TEMBI U
pe3ysbTaTaM BBINOJTHEHNS] UHIUBUAYAIbHBIX U FPYNIOBBIX MPAKTUYECKUX 3aJaHUI.

[Tpu uzydenun kypca «®Dusnueckass Teopus (QyHKIHMOHUPOBAHHS KOMIIBIOTEPa» HEOOXOANMO
AaKTHBM3UPOBATh OCTATOYHBIE 3HAHUS CTYJEHTOB M0 TAaKUM JUCUUIUIMHAM, KaK (QU3UKa U apXUTEKTypa
KOMIIBIOTEPOB.

HeoOxonuMo OTMETUTh MPAaKTUYECKYI0 3HAUYMMOCTh COOTBETCTBYIOIIMX IpoOieM, 0O0paTHUTh
BHUMaHME Ha TpeOOBaHUS, MPENbABISIEMblE K COBPEMEHHOMY CIELUHAIUCTY — MPUKIATHOMY
MaTeMaTUKy, MOSICHUTh HEOOXOJWMOCTh MCIIOJNb30BaHUs TONYYEHHBIX 3HAHUM TpU HU3y4EHUU
MOCIIEAYIOIUX CIIEIUAIbHBIX KYPCOB.

Bakneimmm sTanoM Kypca sSBIsSETCS CaMOCTOsITeNIbHAs padoTa Mo TUCHUIUINHE.

Ienbto caMoCTOATENLHON pabOThI SABJISIETCS YIyOJieHHe 3HAHWM, MMOJyYEeHHBIX B Pe3ylbTaTe
ayIUTOPHBIX 3aHATUN, BbIPaOOTKAa HABBIKOB WHIMBUIYaIbHOW pabOThl, 3aKpEIJIeHHE HAaBBIKOB,
c(OPMHUPOBAHHBIX BO BPeMsl IPAKTUUECKUX 3aHITUH.

Paszoenvt oucyunnunel, 8bIHOCUMbLE HA CAMOCMOAMENbHOE U3YYEHUEe

1. Texnomoruu co3ganus UC, BUC u CBUC

2. BeinosiHeHNe JOrMYECKUX orepaluii Ha 6a3e MoJyInpOBOJIHUKOBBIX IPHOOPOB.

3. AnanoroBas u udpoBas o0padboTka HHPOPMAIIH.

4. HelipoceTeBble apXUTEKTYPbl KOMIIBIOTEPOB.

5. ITapamrenpHble ApXUTEKTYPbI KOMIIBIOTEPOB.

6. CereBble TexHonoruu. Tononorus. Buas! nuuuii cBsa3u. OCHOBBI IEPEJAYH CUTHAJIOB 110 JIMHUAM
CBS3U
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B ocBoenun JAUCHUIINIMHBL HWHBAJIMaMHW U JIMIaMH C OTpaHUYCHHBIMH BO3MOXHOCTIMU
3M0pOBBSl  OOJIBIIOE 3HAYCHHE MMEET WHIWBHAyalibHas ydeOHas pabora (KOHCyNbTaIlMU) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE YIeOHOTro MaTepuania.

WupuBuayanbHble  KOHCYJIbTAlMM  TI0  HPEAMETY  SIBJISIOTCS  BaXHBIM  (haKTOPOM,
CHOCO6CTBYIOH_[I/IM HHAUBUAYAJIU3allun O6y‘-I€HI/I$I U YCTAHOBJICHUIO BOCIHHTATCIIbHOTO KOHTAKTa
MEXJIy TMpernojaBareieM W OOydYalolmMMCS HMHBAJIMIOM HJIM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOXHOCTSMHU 310POBbA.

8. Ilepeuenr HH(POPMANUOHHBIX TEXHOJIOTHH, HCHOJb3yeMbIX INPH OCYIIEeCTBJIEHUH
00pa30BaTeILHOIO MPoOIEecca MO TUCHUILINHE

8.1 llepeuenb HHGOPMAIUOHHBIX TEXHOJIOT Uil

— IIpoBepka HHAMBHAYAJIbHBIX 3aIAHUM U KOHCYJIbTHPOBAHUE ITOCPEACTBOM JIEKTPOHHOM MOYTHI.

— Hcrnonp30BaHuE 3IEKTPOHHBIX MPE3CHTALMU MNPH IMPOBEACHUM JIEKUHOHHBIX M IPAKTUYECKUX
3aHATHIA.

— MHcnonp3oBaHWe MaTeMaTHYECKUX ITAKETOB TPU IPOBEACHUH CAMOCTOSTEIBLHOM pabdoThl |
MPAKTUYECKUX 3aHATUH.

8.2 IlepeyeHb HEOOX0AMMOTI0 IPOrPAMMHOI0 O0ecrieYeHus!

&

OrneparnonHas cucreMa MS Windows.

HuterpupoBanHoe opucHoe npuinoxkenne MS Office.

6. Ilporpammuoe oOecrnedeHue i OpraHHU3aAIMHM YIPABISEMOr0 KOJUIEKTUBHOTO U 0E30MacHOTO
nocryna B IHTepHeT.

7. Marematuueckue maketsl Matlab (COMSOL)

o

8.3 Ilepeyenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

=

Dnektponnas 6ubnaunoreunas cucrema "HOpaiit" (http://www.biblio-online.ru).

2. DnextpoHHas  OubOmmoreunass  cuctema  "YHuBepcuterckas ~— OuOmmoreka  ONLINE"
(http://www.biblioclub.ru).

OnexTpoHHas 6ubnroredHas cuctema uzaarenscrsa "Jlanp" (http://e.lanbook.com).

OnexrponHas oubnuoreynas cucrema eLIBRARY.RU (http://www.elibrary.ru).

Hw

9.  MarepuaabHo-TeXHHYecKasi  6a3a,  HeoOXoauMasi  [Jsl  OCYUIECTBJIEHHSI
00pa30BaTeIbLHOIO MPoIecca 1Mo THCIUTLINHE

MartepuanbHO-TeXHUYEeCKOe 00ecredeHne TUCIUILTUHBI U
Ne Bun pa6or
OCHAIIIEHHOCTh
1. JlexunoHHBIE JlexuMoHHass ~ ayauTOpHs, ~ OCHAIICHHAas  MPE3EHTALlMOHHOMN
3aHATHS TEXHUKOMN (TrpoexTop, JKpaH, KOMIBIOTEP/HOYTOYK),
COOTBETCTBYIOIIUM IPOTPAMMHBIM  OOecredyeHHeM, a TaKxke
HeoOxoauMol Mebenblo (10cKa, CTOMBI, CTYJIbA).
(aymuropuu: 129, 131, 133, A305, A307).
2. JlaGoparopHble KOMIBIOTEpHBIN KJIACC, YKOMIUIEKTOBAaHHBIM KOMIIBIOTEpAMHU C
3aHATUSA JMIIEH3UOHHBIM TPOTPaAaMMHBIM 00ecledeHreM, HeoO0X0AUMOit
MeOenbIo (JI0CKa, CTOJBI, CTYJIBS).
(aymutopuu: 101, 102, 106, 106a, 105/1, 107(2), 107(3), 107(5),
A301).
3. I'pynmoBsie Ayautopus  JUIsl  CEMMHApCKUX  3aHATUH, TPYIIOBBIX U
(MHIMBUYyaJdbHBIE) | UHAMBHIYaATbHBIX KOHCYJIbTaIU, YKOMIUIEKTOBAaHHBIE
KOHCYJIbTAINHU HE00X0IUMOM MeOeNbI0 (J0CKA, CTOJBI, CTYIIbS).
(ayouropuu: 129, 131).
4. Texymuii AyauTtopus Uil CEMHUHApCKUX 3aHATHN, TEKYIIETO KOHTPOIS M
KOHTpOJIb, IPOMEXKYTOYHOM aTTeCTallMM, YKOMIUIEKTOBAHHAsh HEO0OXO0IMMOM
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http://www.biblioclub.ru/

MaTepI/IaHBHO'TCXHI/I‘IeCKOG obecrneueHue JUCIHHUITIINHBI 1

Ne Bun pabor
OCHAIIICHHOCTh
MIPOMEKYTOUHAS MeOenbro (Iocka, CTOJBI, CTyNbs) (aymutopum: 129, 131, 133,
aTTecTanus A305, A307, 147, 148, 149, 150, 100C, A3016, AS512),

KOMIIBIOTEPAMH C JIMIEH3MOHHBIM IIPOrPAMMHBIM 00ECIIEYEHHEM H
BbixojioM B uHTEepHET (106, 106a, A301)

5. | CamocrosTenpHas
pabota

KabGuner U1 CaMOCTOSITEIILHON paboTHI, OCHAILICHHBIN
KOMIBIOTEPHON TEXHHKON C BO3MOXHOCTBIO MOJKIIFOYEHUS K CETH
«HTepHeT», MporpaMMoi IKPaHHOTO yBEIMYEHHUs, 0OeCcTieYeHHbIN
JOCTYIIOM B JJIEKTPOHHYIO HH(DOPMAIMOHHO-00pa30BaTEIbHYIO
cpeny YHHUBEPCUTETa, HEOOXOIUMON MeOeIbIO0 (CTOJIBI, CTYJIb).
(Ayautopus 102a, unTanbHbIN 3a1).

KommibrotepHas noaaepxka yaeoHoro rnpoiiecca o Harpapienuto 02.03.02 dynnameHTanbHast
uHpopMaTUKa U HHPOPMAITMOHHBIC TEXHOJIOTUN 00ECTICUNBACTCS MPAKTUIECKU 110 BCEM JHUCITUTUIMHAM.
@daky/IbTeT KOMIIBIOTEPHBIX TEXHOJOTMH M MPUKIATHOW MaTEeMaTHKH, OCHAIIEH KOMIIbIOTEPHBIMHU
KJIacCaMU, YCTaHOBJICHA JIOKAJIbHAS CETh, BCE KOMITBIOTEPHI (PaKyIbTeTa MOAKIIOYEHBI K ceTH VHTepHEeT.
Crynentam gocTynHbl coBpeMeHHbie [[9BM, coBpeMeHHoe HIIeH3MOHHOE ITPOrpaMMHOE 00ecrieueHue.
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