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1 Hesn u 3axa4y N3y4YeHUs JUCHHUILIMHBI (MOLYJI51)
1.1 Ilean ocBOeHUST TUCHUILIHHBI

Jucunnimza «®u3n4ecKue OCHOBBI MHUKPOIJIEKTPOHUKH» CTABUT CBOEH LIENIBIO H3Yy4YECHHUE
(U3UYECKUX 3aKOHOB, MTOJIOKEHHBIX B OCHOBY ()YHKIIMOHUPOBAHUS 0A30BBIX 3JIEMEHTOB COBPEMEHHBIX
OBM, wux ycTpoHCTBO W B3auMojeicTBue. llenn IUCHUIUIMHBI COOTBETCTBYIOT (hopMHpyeMoit
kommetennuu OITK-1, TTK-1.

1.2 3agaun AUCHUILIHMHBI

OcHOBHBIE 3a7]a4/ JUCLMIUIMHBL: YCBOCHHE OCHOBHBIX MJIEH, JIEXKAIIUX B OCHOBE IOCTPOCHUS
coBpeMeHHbIX DBM; ¢opmupoBaHue NpenCcTaBICHUH O HANpaBICHUSIX Pa3BUTHS KOMIIBIOTEPHOMH
TEXHUKU; yrilyOieHne o01ero ypoBHs NpodeccuoHanbHbIX 3HAHUH.

1.3 MecTo AucHMILVINHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuummmza «@u3nueckre OCHOBBI MHUKPOXJIEKTPOHMKH» OTHOCHTCA K BapMaTHUBHOW YacTH
npodecCHOHAIBHOrO IMKJIA MHOATOTOBKM. MecTo Kypca B IpO(QECCHOHAIBHOMH IOArOTOBKE
BBIITYCKHHKA OMNpEAEsAeTCs HEOOXOAUMOCTBIO Pa3BUTUS COBPEMEHHOW KOMIIBIOTEPHON TEXHUKU U
HOBEUIINX HH()OPMAITMOHHBIX TEXHOJIOTHI.

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

HeoOxomuMbeiM TpeOOBaHMEM K «BXOIHBIM» 3HAHUSM, YMEHHSM M OIBITY JESATEIHHOCTH
o0yyarolerocsi Npu OCBOEHUM JAaHHOW JUCLUIUIMHBI, NPUOOPETEHHBIM B pe3yibTaTe H3Y4YEHUs
IPEIIECTBYIOIUX TUCIUIUINH SBJSETCSI OCBOCHHE KYpPCOB (pU3MKa, apXUTEKTypa KOMIIbIOTEPOB.

1.4 IlepeyeHb MIaHMPYEMBbIX Pe3y/IbTATOB 00y4YeHHMs IO JUCHMILJIMHE, COOTHECEHHBIX €
IVIAHUPYEMbIMH Pe3yJIbTATAMM OCBOCHHUSI 00pa30BaTe/JbHOM NPOrpaMMbl.

N3ydyenune nanHOil yueOHOW AMCUMIUIMHBI HAIpaBlieHO Ha (opMmHpoBaHHE y OOyUYAIOUIUXCS
obenpodeccnonanbHbiX U npopeccnonanpHbix kommnerenuii (OITK u I1K):

[IporpamMma ompenensier oOumii 00beM 3HAHMMA, MO3BOJSIONINI CHOPMUPOBATH Y CTYACHTA
LIEJIOCTHOE MpPEACTaBICHUE O (PU3MUECKUX MPOLECCaxX U SBICHUSX, NPOUCXOISAIIMX B KOMIIBIOTEPE,
MPUHIMUIIAX [OCTPOCHUs coBpeMeHHbIX OBM u panpHeimux myredl ux pasButus. Bmecre ¢ tewm,
U3JI0KEHUE PpsAZia pa3/ieloB Kypca HEn30exKHO UMEET, B OCHOBHOM, MH(POPMAIIMOHHBIN XapakTep.

Komnerennuu obyuatomierocs, ¢opMupyeMble B pe3yiabTaTe OCBOEHHs Kypca «Dusnueckue
OCHOBBI MUKPOJJICKTPOHUKH»:

[IK-1 — CnocobeH MOHMMATh W MPUMEHSATh B HAYYHO-UCCIENOBATENBCKOW U TMPHUKIATHOM
JIEATEIIbHOCTH COBPEMEHHBI MAaTE€MAaTHYECKHIl ammapar, OCHOBHBIE 3aKOHBI €CTE€CTBO3HAHUS,
COBpPEMEHHBIE A3BIKH MPOrPaMMUPOBAHUS U MPOrpaMMHOE 0OeCIeUeHHe; ONepallMOHHbIE CUCTEMBl U
CETEBbIE TEXHOJIOTUH

B pesynbprare nzydeHus: AUCIUIUIMHBI CTYJIEHT JOJIKEH

Kowmre- CTpyKTypa KOMIETEHIINU
TEHUHUS 3HAMb yMemb snadems
IIK-1 | — oCHOBHBIE HCTOYHUKH — cobupars, 00pabaThIBaTh, — METOJaMH ITOWCKa 1 aHaTN3a
MH(OPMAIHH O PUHITHIIAX 000011aTh MHOOPMAILIUIO O uH(popmMaIuu 00 YCTPOUCTRE,
(l)yHKLII/IOHI/IpOBaHHﬂ S9BM IMpUuHOUIIax (pyHKHI/IOHI/IpOBaHI/Iﬂ Ha3HAYCHHUIO U MPUHIUIIAX
— HemenTHyIo Gasy u KOMITBIOTEDA. (YHKIMOHUPOBAHUS OCHOBHBIX
(Gu3nYeCcKne TPUHIIUTIBI — OIHCAThk CTPYKTYpY y3nos 5BM §
(bYHKIMOHUPOBAHKA pasTHuHpIX | KOMITBIOTEPA 1 OOBACHUTD — wuH(popmarmel 06
y3710B COBpeMeHHbIX IBM; MIPUHIIMIIBL JICHCTBUSI OCHOBHBIX |apXUTEKTYPHBIX PEIICHUSIX
B
YCTPOHCTBO, Ha3HAYEHNE 1 €ro y3JI0B. Pa3IMYHBIX TUIIOB COBPEMEHHBIX
b
OBM.

MPUHLIMIE (QYHKITTOHUPOBAHUS
nepuepuitHBIX yCTPOHCTB

[Ipouiecc ocBoeHMs] TUCHUIUIUHBI «DHU3NYECKHE OCHOBBI MHKPOIEKTPOHUKH» HAIpaBlieH Ha
NOJy4eHUsT HeoOXoAuMoro oObeMa 3HaHuM, orTBevaonwx TtpedoBanusm OIOC BO wu
o0ecreunBamIIUX YCIENIHOe BeAEeHUE OakalaBpoOM Hay4YHO-UCCIEN0BATEIbCKOW JESITEIbHOCTH,
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BJIaJICHHE METOJOJ0rnel (OpMyIHpPOBAHUS MPUKIAAHBIX 337ad, a TakXkKe Ha BBIPAOOTKY yMEHUMH
IPUMEHSATh Ha MPAKTHUKE METO/Ibl IPUKIIAHON MaTEMaTUKU U HHPOPMATUKH.

2. CTpykTypa M cojiep:KaHue TUCIHUTIHHDI.
2.1 PacnipenesieHue TPYAOEMKOCTH JUCIUIJIMHBI 10 BUIaM PadoT.

OOmiast TPyIOEMKOCTh AMCUUILUIMHBI COCTABISET 2 3a4eTHBIC €AMHUIBL, 72 aKaJeMHUYECKUX
yaca (3 Hux 36 ayautopHbx). Kypc «®usnueckas teopuss (QpyHKIMOHUPOBAHHS KOMIIBIOTEpA»
COCTOMT M3 JIEKIIMOHHBIX W 3aHATUH, COIPOBOXKIAEMBIX PETYJISIPHOM HMHIUBUAYAIbHONH pabOTOMN
IpenojiaBaTessi co CTYAEHTaMH B IPOLIECCE CaMOCTOSTENbHON paboTel. IIporpamMmoil nucHumInHbI
npeaycMoTpensl 18 dacoB jeknuoHHBIX M 18 yacoB mabopaTopHbIX 3aHATHH, a Takke 40 yacoB
CaMOCTOSTENIbHON paboThl. B KOHIIE cemecTpa NpOBOJUTCS 3a4eT.

Bun yaeOHOI paboThI Bcero uacos
KonrakTHas paGora (Bcero) 52,2
B tom uncrne:
3aHsATUS JEKIIMOHHOTO TUTIA 34
MIPAKTHYCCKHUE 3aHATHS) 16

HNuas koHTaKkTHas1 padora:

KonTpons camoctostensHoi padbotsl (KCP) 2

ITpomexyrounas arrectauus (MKP) 0,2

CamocrosiTesibHasA padoTa (Bcero) 55,8

B ToMm unce:

ITpopaboTka yueOHOro (TEOPETUIECKOro) MaTepuaa 40

IToaroroBka K TeKyIemy KOHTPOJIIO 15,8

OO0mas Tpy10eMKOCTh yac. 108
B TOM 4YHcJie KOHTAKTHasi padoTa 52,2
3a4. e 3

2.2 CTpyKTypa AMCUMILIMHbI:

PaCHpeI[CJ'ICHI/IC BHU 0B yqe6H0171 pa60TBI " UX TPYAOCMKOCTH I10 pa3JaciiaM JUCHUIIIINHBI.

S HaunmenoBanue pasyienoB KonmvecTBo vacos
2 % Bcero | AymutopHas pabota CPC
& 1 716
1 |BBenenue (cBeneHus U3 oduero Kypca Gpusnkn) 20 6 4 10
OCHOBBI TEOPUH NEKTPONPOBOAUMOCTH METAJUIOB H
2
MOJIYIIPOBOIHUKOB 12 4 4 4
3 |DnemeHTH! PU3MKH MOTYHPOBOAHUKOB 14 6 4 4
4  |Tpan3uctopsl 14 6 2 6
5 |2OnemenTtHas 6a3a coBpeMeHHBIX DBM, cucTeMHBIH 010K 10 4 6
6 |[loaynpoBoAHHKOBBIE 3aIIOMHHAIOIINE YCTPOUCTBA 8 4 4
7 |Buemmuss namsate B DBM. 6 2 4
8 |Otobpaxenune napopmaruu B 9BM 4 2 2
9 |O030p NpoOHaEHHOTO MaTepraa 1 MpUeM 3aueTa 17,8 2 15,8
KonTpouns camocrositensHol padotst (KCP) 2 - - —
[Ipomesxyrounas arrectauust (LKP) 0,2 — — —
Hroro: 72 34 16 55,8

2.3 Coaepxxanue pa3aeioB JMCHUIIHHBI:

2.3.1 3auaTu JeKINOHHOI0 TUIIA



uH(popMaluu B
O9BM

oToOpaxeHus! HH(OPMALIMK Ha TBEPIOM HOCHUTENE — MPUHTEPHI U
IUIOTTEPBl. MaTpuuHble, CTpyHHBIE, Ja3€pHBIE U CBETOJUOJHBIC
npuHtepsl.  l[BeTHas  meudath.  AndaBUTHO-IIMGPOBBIE U
rpa¢puueckue (aHAJIOTOBBIE) MOHUTOPBI. IIEKTPOHHO-Ty4eBas
TpyOka. ®opmupoBanue wuzobpaxenus B IJIT, crpounas u
KazpoBast pa3BepTku. OrtoOpaxeHue uHPOpPMALMU O IIBETE.

S ®opmMma
2 %HaHMeHOBaHHe Conepxxanue paszena TEKYILEro
8 paszaena
sl KOHTPOJIA
1 |Beenenue OcCHOBHBIE CBEICHUS U3 00IIEro Kypca (pu3uKH.
MexaHuka: KUHEMAaTHKa MaTEPUAILHON TOYKH, 3aKOHBI HprOTOHA,
3aKOH BCEMHPHOI'O TSITOTEHUS, HMILYJIbC, SHEPTUs, MOMEHTHI
MMITYJIbCA U CHUJIbI, 3aKOHBI COXPaHEHUSI.
OJIEKTPOMAarHeTU3M: JJIEKTPUYECKOE II0J€ B BaKyyMe€ U B
IUAJIeKTpUKe, Teopema [aycca, mnoTeHIMan, MPOBOJAHUKUA B
JJEKTPUYECKOM  MOJ€,  3JIEKTPOEMKOCTh,  KOHJIEHCATOPBHI,
ANEKTPUYECKUU TOK, 3akoHbl Owma, 3akoH Jlxoyms — Jlenua,
MarHuTHOE II0JIE B BaKyyMe€ M B MAarHeTHMKaX, MPOBOJHUKH M
3apsDKEHHBIC YaCTUIBl B MAarHUTHOM TI0JIE, DJIEKTPOMAarHUTHas
WHIYKUUs, ypaBHEeHUs: MakcBea.

2 |OcHOBBI Kpatkue cBeneHus u3 KBaHTOBOW MEXaHMKHU: BOJHBI Jie bpoiins,

Teopun HepaBeHcTBa  ['eiizenOepra, BomHoBasg  (yHkmus. Crexrp
3JIEKTPOIPOBO- |9JIEKTPOHHBIX COCTOSHUM B aTOMaX, MOJEKYJaX M KpUCTallax.| Ompoc mo
JTUMOCTH Pazpemiennsie u 3anpeiieHHbIe YPOBHHU SHEPIHHU.| pe3yJbTartam
METaJUIOB U OHepreTuyeckue 30HbI U ypoBeHb @Depmu. [IpuHUUIIBI| HHIMBUYATb-
MOJIyIPOBOJA- (pa3sfelIEHHsI BEIIECTB Ha I[POBOJAHHUKM, IOJIYIPOBOAHUKH u| HOI'O 3alaHUA
HUKOB U30JSITOPBL.  Mojenb 3iekTpoHHoro rasza. (CoOCTBeHHas W

IIPUMECHAs TPOBOJIMMOCTD MOJIYITPOBOJIHUKOB.

3 |DneMeHTHI JIBukeHre CBOOOIHBIX HOCUTENEH 3apsijia B MOJYHIPOBOJHUKAX —
¢usuku nony- |(muddysus u apeid. YpaBHeHHE HENPEPHIBHOCTH. DIEKTPOHHO- Onpoc no
MIPOBOJIHUKOB |IBIPOYHBIE TEPEXOAbl U HMX XapakTepUCTUKU. bapbepHas u Hlil ?gg;;?;g_

mupdysuonnas emkoctu. [l mumomel. KoHTakT Metami- HOTO 3a7AHNS
nonynpoBoaHUK. uozasl [lloTTku. beictponeiicteue

4 |Tpaunsucropsl |B3aumoleicTBHE JBYX OJIM3KOPACIOJIOKEHHBIX SIEKTPOHHO-|  Ompoc 1o

JBIPOYHBIX IIEPEXON0B. bHIONApHBIE TpaH3UCTOPBL.PEXKUMBI| pesynbraram
paboThl M CXEMBbl BKJIIOYEHHUS OWIOISAPHBIX TPAH3UCTOPOB.| MHAUBHUIYANIb-
[Tonesbie Tpanzuctopsl. Flash-mamsrs. HOT'O 3a/laHus

5 |[OnemenTHass |AHanoroBas M 1udpoBas oOpaboTka uHpopmaruu. duznyeckoe
6a3a coBpe- MIPE/ICTABJICHHE uHpopmaruu B OBM. Peamuzauust|  Omnpoc mo
MeHHbIX DBM, |351ieMeHTapHbIX JIOTUYECKUX GbyHKITHIA. OCHOBHBIE| pe3ysbTaTam
CHUCTEMHBII XapaKTePUCTUKU  JIOTUYECKHX  dieMeHToB.  [loHsATHE  O| MHAMBHIYyab-
OJIOK. MIOMEXOYCTOMUMBOCTH  JIOTHYECKOTro  3neMeHTa. (CemeiicTBa| HOTO 3aaHus

JIOTUYECKHUX CXEM M MX COBMECTUMOCTh. CyMMarop.

6 Hlomynposoxn- (Tpurrep kak smemMeHT namatd. OnepaTHBHBIE 3aNOMHUHAIOMIKE|  Ompoc o
HUKOBBIE 3ano- |yctpoiictBa (O3VY). IlocrossHHOE 3amoMUHAIOIIEEe YCTPONCTBO| pesyibraram
MUHAIOIINE (I13V). Sueiika namsatu u ee aapec. CTaTMuecKoe ONEpPaTUBHOE| MHIMBHIYalb-
ycTpoiicTBa  |3armomuHaroniee ycrpoiictso (CO3Y). HOTO 33/1aHusI

7 |BuemHss [IpuHIMIIBI 3aNUCH W CYUTHIBaHUS WHGOPMAIMU Ha MarHUTHBIX| Ompoc 1o
namsTh B HOCHUTEJAX. THUIBI MATHUTHBIX HOCUTEJIEN U MAarHUTHBIX TOJIOBOK.| Pe3yabTaTaM
OBM. Maruuroontuka. Onrudeckas namsTh. UHIHBATyalTh-

HOIo 3aaaHus

8 |Orobpaxenue |[IpuHIUIBI OTOOpaXKEeHUS BU3yanbHON WH(MopManuu. [IpuHIUIIBI

Ompoc 1o
pe3yabTraTam
WHIUBUTYaITb-
HOTO 3aJIaHus




[Tnockue MoHuTOpsl — *KuaKokpuctaummaeckue (LCD) nucren,
ma3MeHHble  (rasopaspsannbie  PDP) MoHuTOpBI, [ucIien c
uznydaronium nosieM (FED), anekTponnas Oymara.

Pa3nea 1. BBenenne.

Mexanuka: Ilyte, TpaekTopus, mnepememieHue. KuHemaTuyeckue HIIEMEHTHI JIBHXKEHUS:
CKOPOCTb, YCKOPEHHUE, KacaTeJIbHOE U HOPMaJIbHOE YCKOPEHMUSL.

HNuepumansubie cuctemsl otcuerta. [lepseiit 3akon Hetotona. Ilonsitue o cuie u macce. Bropoit
3akoH HprotoHa. EnuHunBl M3MepeHHs W pa3MepHOCTH (U3UYECKUX BEIMYUH. TpeTuil 3akoH
HpioToHa. 3aKOoH BCEMHUPHOIO TATOTeHUA. VMiynbc maTepuanbHOW TOUYKM U cuiibl. PaboTa cuiibl.
[Tone cun. Cunbl KOHCEpBATUBHBIE U HEKOHCEPBATHUBHbBIC, MOTEHUMAIBHOE TToyie cwil. Kunernueckas
sHeprus. [lorenunaneHas sHeprus. COOTHOLIEHHME MEXAY CWIOW M NOTCHLUHMATbHOM SHEpPruei.
[Tonnass MexaHnuyeckas sHeprus. BHyTpeHHssI SHEprusi, SHEPTrHsi TEIJIOBOTO JABUKEHHUS MOJICKYII.
[TonsiTue MoMeHTa BeKTOpa. MOMEHT UMITYJIbCA M CUJIbL. 3aKOHBI COXPaHEHUSI.

Onekmpomaenemusm. 3aKOH B3aWMOJCHCTBHUS DIEKTPUYECKHX 3apsaoB. [lonstue 00
aNeKTpudeckoM moje. HampspkeHHOCTh d3nekTpuueckoro mnoss. Teopema Iaycca. Pabora B
anekTpocrarnyeckoM 1none. IloreHuuman. Pa3HocTh NOTEHIMANOB W HANPSHKEHHOCTh  IOJIS.
DOKBUNOTEHUMATbHBIE MOBEPXHOCTU. [lonspusanus AUSIEKTPUKOB. HanpsykeHHOCTh 3IEKTPHUYECKOTro
NOJII BHYTPU JMAJEKTPUKA. ODJIEKTPUUYECKOE CMEIEHUE B JAMAJIEKTpUKe. PaBHOBecue 3apsiioB Ha
npoBoAHMKE. [IpOBONHUK BO BHEIIHEM OJJIEKTPUYECKOM TMOJe. DIEKTPOEMKOCTb, KOHIEHCATOPHI.
CoenuHeHre KOHIEHCATOPOB. DJIEKTPOABIOKYIIas cwia. 3akoH Oma, CONMPOTUBIICHUE MPOBOJIHUKOB.
3akon OMa A HEOJHOPOAHOTO yyacTka mernu. 3akoH JIxoyns — Jlenna. B3aumonelicTBue TOKOB,
MarHuTHas UHAYKIUA. JIMHUKM MHAYKIMA MarHuTHOrO moist. 3akoH buo — Casapa. [upkynsus u
MOTOK BEKTOpa MarHUTHOM WHAYKIuU. HamarnumuumBanue cpen. HampsikeHHOCTh MarHUTHOTO MOJIS.
MarnuTtHas MHAYKIUS B MarHeTuke. J[elicTBue MarHUTHOTO TOJIA Ha TOKU U 3apsiabl Cuibsl Ammepa u
Jlopenna. SIBneHue SIEKTPOMArHUTHON WHAYKIUH, TpaBuio JleHma. ONeKTpOABHKYILAs CHUIia
uHayKud. CaMOUHTYKIIUSI, UHIYKTUBHOCTD. Y paBHEeHUs MakcBesa.

Pa3nen 2. OcHOBBI T€OPHH IJIEKTPONPOBOAUMOCTH METAJLIIOB M MOJIYTIPOBOIHUKOB.

Kparkue cBenenuss M3 KBaHTOBOM MexaHUKH. CIEKTp SJEKTPOHHBIX COCTOSHUNA B aToMax,
MOJIEKYJIaxX W KpucTaiiax. PaspelieHHble W 3ampelieHHble YPOBHU SHEPTrUU. DIIEKTPONPOBOJHOCTH
TBEpAbIX Ted. Mojenb 3JeKTpoHHOro rasza. KBaHToBas MoJenb  3JIEKTPOIPOBOAMMOCTH.
DOHepreTuyeckue 30HbI W ypoBeHb @Pepmu. I[IpuHIMNBI pa3neneHus BEIECTB Ha IPOBOJHUKH
(MeTaibl), TMOJYHNPOBOAHUKKM U M30JATOpbl  (nuanekTpuku). CoOCTBEHHass W IMpUMeEcHas
MIPOBOJIUMOCTD MOJIYITPOBOITHUKOB.

Paznen 3. DinemeHThl pU3MKHU MOTYNPOBOAHUKOB. [10,IyIpoBOAHUKOBBIE THOABI.

JIBukeHne CBOOOJHBIX HOCHUTENEH 3apsga B MONYNpOBOAHUKAX — auddysus u apeiid.
VYpaBHEHHE HENPEPBIBHOCTU. DIEKTPOHHO-IBIPOYHBIE MEPEXOJIbI U UX XapaKTepUCTUKU. bapbepHas u
muddy3nonHas eMkocTd. KoHTakT Merami-nonynpoBoaHuk. OMuyeckuil nepexoa. I'ereponepexopl.
IIIT nuonwl.

Pa3nes 4. BunoJisipable ¥ nojieBble TPAH3UCTOPHI.

BzaumopeiictBue  AByX — ONM3KOPACMONOKEHHBIX  AJEKTPOHHO-IBIPOYHBIX  MEPEXOJIOB.
bunonsipusie Tpanzuctopsl. Cxembl BkItoueHus. [lonessie Tpanzuctopsl. MOIT (MII) cTpykTyphI €
M30JIMPOBAaHHBIMU KaHAJaMH U UX OBICTPOJICHCTBUE.

Pa3nen 5. DinemenTHas 6a3a coBpeMeHHbIX IBM, cucreMHbIi 0J10K.

Peanu3arust sneMeHTapHbIX Joruyeckux QyHknwid. [lo3uTWBHAsS W HEraTuBHAsl JIOTHUKH.
OcHOBHBIE XapaKTEPUCTUKH JIOTUYECKUX A1eMeHTOB. CyMMarop.

Pa3znean 6. ITosrynpoBoAHUKOBBIE 3aI0OMHHAIONINE YCTPOiicTBA.

Tpurrep kak 3jgeMeHT mamsTh. fdeiika maMatu U ee aapec. OnepaTMBHOE 3alOMHHAIOIICE
yctpoiictBo (O3Y). [locTostHHOE 3anomuHaroiee ycrpoiictso (113Y).
Pa3nen 7. Buemnsisi namsit B IBM.

Marnetu3M. MarHuTHbIE MaTepHalbl: AWAMAarHETHUKW, MapaMarHeTHKH, (eppoMarHeTUKH
antudeppomarnetuku,  (deppumarHeTukd.  KpuBas ~ HaMarHMY4eHHOCTH  (EepPPOMArHETHKOB.
Temmnepatypsl Ktopu u Heensi. Jlomennast ctpykTypa. [IpuHIIUTIBI 3aMCH U CYUTHIBAHUS HHPOPMAITUU
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Ha MarHATHBIX HocuTenax. Marauroontuka. Onruueckad namars. CD u DVD nucku. Flash-mamars.
Pa3nen 8. Orodpaxkenue ungopmamnuu B IBM.

[TpuHIMIBEl 0TOOpaXKeHUsT WH(MOPMAIIMA HA TBEPJOM HOCUTENEC — MPUHTEPHI U IIOTTEPHL.
MatpuuHsle, CTpyilHbIE, JIa3epHble M CBETOAMOJHBbIC MpUHTEephl. l[BeTHas mnewarb. [IpuHIMIBI
OTOOpaXeHHsI BU3YAIbHON uWHpopManuu. AlndaBUTHO-IIMPPOBbIE U rpaduyueckue (aHAIOTOBEIC)
MOHUTOPBI. DJIEKTPOHHO-TTydeBass TpyOka. Ilnmockue MoHuTOphl — X)uaKokpucramumueckue (LCD)
JMCIUIEH, IMIa3MeHHble (razopaspsansie PDP) monuTopsl, nuciuien c¢ uznydaromum noiem (FED).
DnekTpoHHas Oymara.

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

2.3.3 JIaGopaTopHbIe 3aHATHS.

Ne No o ®dopMma TeKyILIEro
Temartuka 1a60paTOPHBIX 3aHATHIMA
3aHSATHS | pasaena KOHTPOJIS

1. 1 |Mexanuka: CkopocTh U yckopeHue. Bropoii 3akoH HeroToHa. Oruer o 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
DHepreT4eckue COCTOSIHHS 3JIEKTPOHOB B MHOTORJIEKTPOHHBIX ’

3amuTa pedepara

atomax. KBanToBble uncia. DIEeKTPOHHBIE 000JI0YKH.

4. 2 |DneMeHThl 30HHOW TEOPHH: METAJUIbl, TMOJIYIPOBOJHUKUA H

P ’ YHpOBOA Ortuer no JIP,

JTUAJIEKTpUKUA. YpoBeHb PepMu. AKLENTOPHbIE U JOHOPHbBIE

3almuTa pe@cpara
IIPUMCCH. CBO60,Z[HBI€ HOCUTCJIHU 3apsa. p (1) p

S. 3 |/IBmxeHue CBOOOTHBIX HOCHUTEJICH 3apsiia B MOJYIPOBOTHUKAX — Oruer 1o JIP
. ,
ﬂzi)g)o}sgfl u gpeitd. p-n-nepexox. IlomynpoBogHUKOBBIE samta pedepara
6. 4  |BzaumopeiicTBue JBYX OJM3KOPACIONOKEHHBIX D3IEKTpOHHO-| OTtuer mo JIP
JBIPOYHBIX TIEPEXOA0B. TPaH3UCTOPHI. 3ammrTa pedepara
7. 5 |®wusmueckoe mpenacrasienue uHpopmammuu B IBM. J[Boumunsiit| Otuer no JIP
KoJI. Peanun3anust 51eMEHTapHBIX JOTUYECKUX (YHKIIHMA. 3ammra pedepara
8. Wrorosoe 3anstre. O030p MpoiIEHHOTO MaTepHaa. 3a4er

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
VY4eOHbIi M1aH HE MpeaycMaTpUBaeT KypcoBbIX padoT mo aucuuruinHe "®dusndeckrue 0CHOBBI
MHUKPOAJIEKTPOHUKH "

2.4 TlepeueHb Y4eOHO-METOAMYECKOT0 oOecriedeHHUsl IJsi CAMOCTOSTEIbHON PadoThI
o0yyarommxcs Mo JMCHUIIHHE (MOYJII0)

[Tepedenn yueOHO-METOANYECKOTO 00€CTICUeHUs TUCIUTIITUHBI 110
BBINOJIHEHUIO CAMOCTOSITENbHOM paboThI

1 |[ToaroroBka Kk TekymemMy |MeTOAMUYECKHEe YKa3aHUS [0 OPTraHM3alUU  CaMOCTOSATEIBHOM

KOHTPOJIIO, TOATOTOBKA paboThl CTYIEHTOB, YTBEP)KJICHHbIE Kadeapoil MaTeMaTHuecKOro

WHIUBUAYAIbHBIX 3a/1aHull  |[MozaenupoBaHus mpotokos Ne 15 ot 09.06.2017 r.

No Bug CPC

Lenbto caMOCTOATENHHON pabOThI SABISAETCS YIiIyOJieHHe 3HAHWM, MOJMYYEHHBIX B Pe3yJibTaTe
AyJUTOPHBIX 3aHSATHHA, BHIPAOOTKAa HABHIKOB WHIMBHUAYAJIbHONH paOOTHI, 3aKpeIIeHHEe HaBBIKOB,
c(OPMHPOBAHHBIX BO BpeMs IPAKTUUECKUX 3aHATUH.

Y4eOHO-METOANYECKHE MaTepuajbl I CAaMOCTOATEIRHON PabOThl OOYYAIOIIUXCS W3 YHUCia
MHBAJIUOB U JIMI C OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3710poBbsi (OB3) nmpenocrasnsiorcs B popmax,
Q/IaTITUPOBAHHBIX K OTPaHUYEHUSIM HX 3I0POBBS U BOCTIPHUSTHS HHPOPMALIUH:

Jnist 1 ¢ HapyIIEHUSIMH 3pEHHMSL:

— B rieyaTHOH popme yBeTMUEeHHBIM HIpUPTOM,

— B (hopMe 2JIEKTPOHHOTO TOKYMEHTA.



JIJist JTUI ¢ HApYIIECHUSIMA CITyXa!

— B IIeYaTHOM (opme,

— B hopMe IEKTPOHHOTO JIOKYMEHTA.

J1J1s1 JITI ¢ HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHo hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIEpEUYEHb MOXKET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC BO mo HampaBieHHIO TOATOTOBKU OakanaaBpOB
nporpaMma 1o aucuMiiuHe «®u3nueckue OCHOBBI MHKPORJIEKTPOHUKH» IpPEAyCMaTpHUBacT
UCIIOJIb30BaHUE B Y4eOHOM MpoIlecce CIeAYIOIUX 00pa3oBaTeIbHble TEXHOJIOTUH: YTEHUE JICKIUH C
UCTIOJIb30BAaHUEM MYJIbTUMEIUIHBIX TEXHOJIOTHIA; Pa300p KOHKPETHBIX CUTYaIIHA.

[Tpu uzyyenun kypca «Pu3nyecKue OCHOBbI MUKPOAJIEKTPOHUKIY» HEOOXOIUMO aKTUBU3UPOBATH
OCTAaTOYHbIE 3HAHMUS CTYACHTOB IO TaKMM MAaTEMaTUYECKUM JHUCLUIIMHAM, KaK MaTeMaTHYeCKUMN
aHanu3 u quddepeHIanbHble YpaBHEHUS.

KoMmploTepHble TEXHOJIOTMM IO3BOJISIOT IPOBOAWTH CPAaBHUTENBHBIN aHAU3 Hay4HbIX
WCCJICIOBAaHMM 1O JaHHOU IpobiieMe, SBISSCh CPEICTBOM PA3HOIUIAHOBOTO OTOOPaKEHUS allTOPUTMOB
U IEMOHCTPALlMOHHOI'O MaTepuaia.

[Tonxon pazbopa KOHKPETHBIX CUTYyallMi IIMPOKO UCHOJB3YyeTCs Kak MperojaBareieM, Tak U
OakaymaBpaMu BO BpeMs JICKIIUI M aHAJIN3a PE3yJIbTaTOB CAaMOCTOSTEIbHON pabOThL. ITO 00YCIOBICHO
TEM, 4TO B IIPOIIECCEe MOJCIUPOBAHUS (PU3NYECKUX SBICHUHN YacTO BCTPEUAIOTCS 3aJauH, I KOTOPBIX
€AMHBIX IOJXOJ0B HE cyuiecTByeT. Kaknas KOHKpeTHas 3ajaya IpU CBOEM MHCCIIEIOBAaHUU HMEET
MHO>KECTBO MOAXO0/0B, a 3T0 TpedyeT pa3dopa U OLEHKH 1[EJ0H COBOKYITHOCTH KOHKPETHBIX CUTYaILIUM.
Oco0eHHO 3TOT HOJXOJ IIMPOKO MCIONb3YETCs MPU ONPEIENIEHUU aJeKBAaTHOCTH MaTeMaTH4eCKON
MOJIEJIH, pe3yJibTaTaM (PU3NYECKUX IKCIIEPUMEHTOB.

Lenb 1exyuu — 0630p NOHATHI, KaTETOPUIl U 3aKOHOB (PU3HMKH, 3HAKOMCTBO C MPOOIEMaMU |
MeTOoaMU (PU3UYECKUX UCCIIEIOBAHUI.

[Ipn yTeHMM JNEKIMOHHOIO Kypca IpeJCTaBisieTcs LenecooOpa3HbIM OOpaTUTh BHUMaHHUE Ha
TpeOyeMble MaTeMaTH4ecKue 3HaHUS U yMeHHs. Heo0X0auMO OTMETUTh MPAaKTUYECKYI0 3HAYUMOCTh
COOTBETCTBYIOIIMX Mp0o0seM, 0OpaTUTh BHUMaHUE Ha TPeOOBAaHMUSI, IPEIBIBISIEMbIE K COBPEMEHHOMY
CHELHATNCTY — NPUKIAJHOMY MAaTeMaTHKYy, MOSICHUTh HEOOXOIMMOCTh MCIIOJIb30BaHUS MOIYYEHHBIX
3HAHWUW NIPU U3YYEHHUH MOCIEAYIONIUX CIIeHHUaTbHBIX KYPCOB.

Lens .s1abopamopnozo 3anamus — HAYyYUThb TPUMEHATb TEOPETUYECKUE 3HAHUSA H
MaTeMaTUYeCKUe W MPOrpaMMUCTCKHE HAaBBIKM IPH MCCIEAOBAHWHM W PEIIEHUU KOHKPETHBIX
bu3nueckux 3aaad.

Tewmsbl, 3a1aHKsT M BONIPOCHI JJIsi CAMOCTOSITENIbHOM paboThl Mpu3BaHbl C(POPMUPOBATH HABBIKU
NOUCKa HH(POPMAILIUK, YMEHUS CAMOCTOSITENILHO PACIIUPATE U YIIIyOJSATh 3HAHUS, TOJYyYeHHBIE B X0/1€
JIEKIMOHHBIX U MPAKTHUECKUX 3aHSATUH.

ITonxox pa3bopa KOHKPETHBIX CHUTYaIMil IIMPOKO HCIOJIb3YeTCs Kak IMpernojaBaTesieM, Tak U
CTYJEHTaMH IIPU MPOBEACHUN aHAJIN3a PE3yJIbTaTOB CAMOCTOSITEILHON pabOThI.

IIpumensiemass TEXHOJIOTHSI KOJIJIEKTUBHOTO B3aMMOJCHMCTBHMS B BHMJE OpPraHM30BaHHOTO
JIMajora, peajnu3yeT KOJUIEKTUBHBIN CrI0cO0 00ydeHHS.

I'pynnoBble MHAMBUIYaJIbHBIE 3a/aHUS (OPMUPYIOT HABBIKM HCCIIEAOBATENLCKOM pabOThl B
KOJIJIEKTUBE.

JUis Ui ¢ OrpaHWYEHHBIMH BO3MOXXHOCTSAMHU 3JI0pPOBbsS INPEAYCMOTpPEHA OpraHU3alMs
KOHCYJIbTAIMH ¢ UCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

4. OneHo4HbIe CpeICTBa JJIsl TEKYILIEro KOHTPOJISA YCINEBAEMOCTH W NPOMEXKYTOYHOM
arrecTauuu



VY4yeOHasi 1eATeTbHOCTh MPOXOAUT B COOTBETCTBUU € TpadukoM ydeOHOro mpouecca. [Ipomece
CaMOCTOATENIFHONH PAaOOTHl KOHTPOJHMPYETCS BO BpPEMsI ayAUTOPHBIX 3aHATHH W WHIUBHUIYaTbHBIX
KoHcynbTamii. CamocTosATenbHas paboTa CTYJCHTOB NMPOBOAMTCA B (OpMe H3yYCHHS OTICIBHBIX
TEOPETHYECKUX BOIPOCOB IO TpeIaraeéMoil JIMTepaType W pEIICHHsS HWHIMBHIYAIBHBIX 3a1ad
MOBBIIIEHHOW CJIOAKHOCTH.

@oHJ1 OLIEHOYHBIX CPEJICTB TUCIUIUIMHBI COCTOUT U3 CPEJCTB TEKYIIEr0 KOHTPOJIS U UTOTOBOM
arrecramnuy (3adera).

B kauecTBe OILICHOYHBIX CPEACTB, WCIOJIB3YEMBIX JUIS TEKYIIEro KOHTPOJIS YCHEBAEMOCTH,
npeiaraeTcst mepeueHb BOIPOCOB, KOTOPHIE MpopadaTHIBAIOTCS B MPOLIECcCe OCBOCHHS Kypcea. JlaHHbIN
IIepeueHb OXBaTHIBACT BCE OCHOBHBIC pa3feibl Kypca, BKIIOYas 3HAHUSA, IOJIydaeMble BO BpEMs
CaMOCTOSITENIbHON PaOOTHI.

AtTectanys o y4eOHOI TUCIUILTHHE IIPOBOIUTCS B BHJE 3a4eTa.

OrneHka yCIeBAaeMOCTH OCYIIECTBIICTCS IO pe3yiabTaTaM: 3alluThl pedepaTroB, YCTHOTO
OIIpOCca IPH cjaye BHIITOJHEHHBIX CAMOCTOSITEIIbHBIX 33aHU, OTBETOB Ha 3a4eTe.

Ilepeuenv 6onpocos, 6bIHOCUMBIX HA 3a4em

1. Kunemaruka: mnyTb, TpaeKTOpUs, IEPEMELIEHUE, CKOPOCTb, YCKOPEHHE, KacaTeJbHOE U
HOpPMaJIbHOE YCKOPEHHSI.

2. Jlunamuka: 3akonbl Hprorona. IlpuHnmm otHOocuTensHOCTH ['amwies. 3aKOH BCEMHPHOTO
tarotenus. Wmnynbe. Pabora cunbel. Kunermueckas sHeprus. IloreHnumanbHOe mose CuIl.
[TorenunanbHas sHepruss. COOTHOLIEHHE MEXAy CUJIOW M IMOTEHLMAIbHOW HHEprueu. 3akoH
COXPaHEHHUs SHEPTUU. DHEPIHsl TEIJIOBOIO ABM)KEHUS MOJIEKYII. 3aKOH COXPAaHEHUS UMITYJIbCa.

3. DnexkTpuueckoe TOJNE€ B BaKyyMe: 3aKOH  B3aMMOJEHCTBUSI  DIIEKTPUYECKHX  3apsiiOB.
HanpspkenHocts snekTpuueckoro noisisi. Teopema ['aycca. PabGorta B 3nekTpocTaTndyeckom Iouie.
[Torenuman. CBsi3b NOTEHLIMAA U HANIPSYKEHHOCTH MOJIs. DKBUIIOTEHI[MAIbHBIE TIOBEPXHOCTH.

4. Dnexrpuueckoe 1mosie B audnekTpuke: [lomspusanms  ausnexTpukoB. HanpspkeHHOCTB
AJIEKTPUYECKOTO I10JIsI BHYTPU AUDIEKTPUKA. DIEKTPUUECKOE CMEIICHHUE.

5. IIpoBoaHUK B 31eKTpocTaTHUECKOM Mosie: PaBHOBecue 3apsiioB Ha npoBojHuKe. [IpoBoiHUK BO
BHEIIHEM 3JIEKTPUUECKOM I0JI€. DIEKTPOEMKOCTh, KOHIeHCaTOphl. CoeAMHEHNE KOHAEHCAaTOPOB.

6. IlocTosiHHBIM SJEKTpUYECKUH TOK: OIEKTpOABMXKYyIIas cuia. 3akoH OMa, CONpPOTHBIIEHUE
IIPOBOAHMKOB. 3akoH OMa AJi1 HEOAHOPOJAHOIO ydacTka uenu. [InotHocts Toka. 3akoH Jxoyns —
Jlenua. Pa3erBnennsie nenu. [Ipasuna Kupxroda. KIT/.

7. MarauTtHoe moje B BakyyMme: B3auMoeiicTBuE TOKOB, MarHUTHAas WHIYKIUS. JIMHUU UHIYKIIUNA
MarHuTHOro noJjs. 3akoH buo — Casapa. [{lupkynsanus 1 HOTOK BEKTOpa MarHUTHOM MHTyKIUH.

8. MarnuTtHoe mose B BemectBe: HamarnmumBanue cpen. HampspkeHHOCTh MarHMTHOTO ITOJIS.
MarantHas UWHOYKIMs B MarHetuke. MarHutHele cBOWcTBa BewlecTB. J[mamarmerusw,
napaMarHeTusM, peppoMarHeTusM. JlelicTBue MarHUTHOTO MOJIsl Ha TOKHU U 3apsiabl Cuiibl Amnepa
u Jlopenuna.

9. DnexTpoMmMarHWTHas WHAYKIHS: SIBJIEHHWE OHIIEKTPOMArHUTHON WHIyKIWW, TpaBwio JleHna.
OnexTpoABrkymas cwia UHAYyKIUH. CaMOMHIYKIUS, UHAYKTUBHOCTb. TOK NpU 3aMbIKaHUU U
pa3MBbIKaHUU LENN.

10. ITepemeHHBII TOK: TOK B LIE€MH C CONMPOTHBIEHUEM, TOK B IIENU C MHAYKTUBHOCTBIO, TOK B II€TIH C
€MKOCTBI0, OOIITUH CiTyJail.

11. VpaBHenust MakcBenia B HHTETpajabHON U JudepeHInaIbHON popmax, GU3NIECKHd CMBICII.

12. Kparkue cBelneHHs W3 KBAaHTOBOW MEXaHHWKHU: DJeKTpoHbl. Bomubl ne bpoiins. CooTHomenue
HeonpeaeneHHoCTH. BonHoBas (pyHKuus.

13. CrmekTp DIIEKTPOHHBIX COCTOSIHUH: ATOM BOJOpPOJA. DHEPTETHUECKUE COCTOSHHS JJIEKTPOHOB B
MHOTOJIEKTPOHHBIX aToMax. KBaHTOBBIe umcia. DJIEKTPOHHBIE O0OJOYKH. BUABI XMMHUYECKHX
CBA3EH.

14. KBanToBass MOJeNb 3JIEKTPONPOBOIUMOCTH. MoJens 31eKTpoHHOro rasa. IloHsTHe o 30HHOMN
CTPYKType TBepAbIX Ten. DHeprus depmu. PacnpeneneHue 37I€KTPOHOB MO HHEPrETUYECKUM
30HAM.



15. SIBneHue mpoBOAMMOCTHU B ModynpoBoaHuKax: CoOcTBeHHAs mpoBoauMocTb. Hocurenu 3apsina B
HOJYTPOBOIHUKE. YpoBeHb DepMH B ICTUHHOM MOTYIIPOBOIHUKE.

16. SlBnenne  TPOBOIMMOCTH B  TOJYNPOBOAHHMKAX:  JlerupoBaHue  TOJIYHPOBOJHHKOB.
[MToxynpoBonuuku N- u p-tuna. [lonoxenne yposus @epmu B MoIynpoBOAHUKAX N- U P-THIIA.

17. JIBmwxenue cBOOOAHBIX HOCUTENEH 3apsa B monynpoBoanuke: peiidossiii Tok. Auddy3snonnsii

TOK.

18. KoHTakTHBIC SIBJICHUS HA TpPaHHIE JBYX MOJYIIPOBOJHUKOB. DIIEKTPOHHO-IBIPOYHBIH (P-N)
HIEPEXONI.

19. BentunbpHble CBOWCTBa P-N mepexona. MHXEKIUS M SKCTpakIus HOCHTENEeW 3apsga B P-N
nepexoze.

20. BonprammepHast XapakTepucTuka P-N mepexona. Buabl mpo0oeB (TyHHENbHBIH, JIaBUHHBIH,
TEIIOBOH, MOBEPXHOCTHBIN) EMKOCTB P-N mepexoza.

21. lpyrue BHIBI SJIEKTPHUUYECKUX TMepexozoB: Ilepexoapl MeTami-TOIynpOBOJHUK, OMHYECKUH
KOHTaKT. ['eTepornepexo/ipl.

22. bunonspublii Tpansuctop: IIpuHIMI paboThl OHIIONAPHOTO TpPAH3UCTOpPA. Buibl OHUIOISIPHBIX
TPaH3UCTOPOB.

23. PexxuMbl pabOTHI M CXEMbI BKIIOYCHHUsI OWUMOJSPHBIX TPAH3UCTOPOB (c oOmiel 0a3oif, ¢ oOmmM
AMUTTEPOM, C OOIIHUM KOJIJIEKTOPOM).

24. TloneBble TpaH3uCTOpHl: [lpuHIMIT PabOTHI MOJEBBIX TPAH3UCTOPOB. BHIBI  MOJIEBBIX
TPaH3UCTOPOB. TPAH3UCTOP C MJIABAIOIIMM 3aTBOPOM ((IenI-namsTh).

25. Peamuzanms normveckux — (yHkuui: [IpencraBieHne JOTMYECKMX HYyJEeH W CIUHUIL
[TonoxurenpHas U OTpULIaTeIbHAs JOTUKH. MHTETpanbHbIie Jornyeckue dnementsl (PTJI, TTJI).

26. Tpurrepsl.

27. Buytpennsis namarts (O3Y, [13Y). Cymmarop.

28. BuemHsas mamsaTh: [lMaMarHeTHMKW, NapaMarHeTHKH, (eppoOMarHETHKH, aHTH(PEPPOMarHeTHKH,
dbeppumarnetuku. Jlomennsie cTpykTypbl. Marautasie 3Y. Ontuueckue 3Y.

29. BeiBog BusyanpHOW wuHpOpMammu CBerogauonbl. MOHHTOPBI: JJICKTPOHHO-Ty4YeBash TPyOKa,
aBTOSJICKTPOHHAS AMUCCHS, IUIA3MEHHBIM 5KpaH, >XHJIKOKPUCTAINIMYECKHH SKpaH (KHUIKHE
KpUCTaJJIbI), JIEKTPOHHAs OyMmara.

30. IIpunTepsl.

IIpumepnwiti nepeuenv mem pegepamoa.
1. MmuoroamurrepHsie TpaH3uctopsl. [lonessie Tpansuctopsl. MOII-CTpyKTypbl ¢ U30IMPOBAaHHBIM
3aTBOPOM U UX ObICTpOJeHcTBHE.
2. Marnetn3m. MarHuTHbIE MaTepHaibl: JHaMarHeTHKH, TapaMarHeTUKH, peppomarHeTuku. Kpusast
HaMarHu4eHHOCTH (peppoMarneTukoB. Temneparypa Kiopu. JlomeHHas cTpykTypa.
3. DnexrponHo-nydeBas TpyOka (DJIT). dusmueckme mnporeccel B DJIT: TepmModneKTpoHHAs
IMHCCHS, OTKIOHEHHE, (POKYCHPOBKA, TFOMUHECLICHIINS.
4. OcCHOBHbBIC HaIlpaBJIECHUs Pa3BUTUS HHTETPAIbHBIX CXeM. llepCcrneKkTHBBI pa3BUTHUSI MUKpPO- H
HAHODJIEKTPOHUKHU.
5. IlpuHUUNBI MPOEKTUPOBAHUS UHTErPATbHBIX MUKPOCXEM U MUKPOIIPOLIECCOPOB.
6. Apxutektypa ¢oH Helimana u 00oOmIeHHass CTPyKTypa CHCTEMHOIro OJO0Ka: MHKPOIPOIECCOp
(MII), mnamsaTe, mmHa. OCHOBHBIE XapaKTepUCTHKH Mukpomporeccopa (MII): TtexHomorus
U3TOTOBJICHUS, HAaNpsHKEHHE MUTaHMUSA, 00BEM aJpecyeMoil mamsaTu, pa3psAHOCTb IIWHBI JaHHBIX,
TaKTOBasl 4acTOTa, pa3psaHOCTb peructpos. Llukia MII u ero ¢a3sbl.
7. BsaumopneiictBue mukpomnpoueccopa (MII) u oneparuBHoro 3anoMuHaroiero ycrpoiicraa (O3Y).
CnocoObl  oOMena wuHpopmanmerr wmexay MII u  BHEMIHMMH  yCTPOWCTBAMHU: CHHXPOHHBIMH,
ACMHXPOHHBIM W TMOJXYCHMHXPOHHBIM. PexxuMbl paboThl mporieccopa: MpepbiBaHKe, MPSMON JTOCTYN K
NaMsTH, 0KHIaHuE.
8. Iuuer w wux ocHoBHblie xapakrepuctukun (ISA, VESA, AGP, PCI, PCI-E).
MynpTumnnexkcupoBanue. CeBepHBIN U F0KHBIM MOCT.
9. Crneumanm3upoBaHHBIE  MHKPONpPOIECCOPhl.  MyJbTHIIPOLIECCOPHBIE M MHOTOS/IEpPHbIC
koHurypauuu. Cynep 9BM.



10. OOmast opranu3zanus nHaMATH. XapaKTEPUCTUKU NaMIATH: ObICTpoaeiicTBHEe, NOTpedisseMas
MOIIHOCTb, BO3MOKHOCTb IOCTYIIA, CTOUMOCTb, €MKOCTb.

11. VerpoiicTBo anemenTta quHamuueckoro O3Y. YerpoiicTBo aneMenTa crarnyeckoro O3Y.

12. DueprosaBucuMmas ¥ >HEpProHe3aBUcHMas NamsTh. [[MHaAMHUYECKOE ONEpPaTUBHOE 3allOMMHAIOLIEE
yctpoiictBo (JO3Y). Ilpuniunsl padboTsl U MeToabl perenepanuu. [Ipumenenue 103Y B OBM.

13. TlocrosinHOE 3anoMuHaromiee ycTpoicTBo (I13Y). DnemMeHTh Ha OCHOBE CTPYKTYP C IUIABAOIITUM
3arBopoM. Crupanue unpopmaruu. [Ilpumenenue [13Y B OBM. CpaBHHUTETbHBIC XapaKTEPUCTUKU U
nepcnekTuBsl pazButus [13Y. Onem-naMars.

14. Porp u MecTo pasznuuHbIX TUNOB mnaMatd B OBM. I[lpuHiuunsl opraHu3anuu HamsTH.
Hanpasnenuss pa3BUTHsA 3allOMMHAIOIIMX YCTPOMCTB. IlepcneKTHBHBIE TEXHOIOIMM YCTPOMCTB
aMsTH.

15. Onpenenenue snemenTta namMatu. bucrabunpHoCTh. TpuUrrepsl.

16. Tpanzuctopsl ¢ MHOII-cTpykTypoii. TpaH3uCTOPHI C MJIABAOIIUM 3aTBOPOM.

17. ®ynkuun wuHTEpdeiica BBOAA-BbIBOAA. KOHCTPYKTHBHAs COBMECTUMOCTb HMHTEP(ENCOB.
YcrpoiictBo TunmuHoro uHTepdeiica. Meroast gocryna FIFO u LIFO.

18. Hntepdeiic mocmenoBaTenbHOM CBs3U. JlyIJIEKCHAsE W MOMYAYIUIEKCHAsT CBA3b. ACHHXpOHHAs U
CHHXPOHHAs CBs3b. THIBI YHHBEPCAIBHBIX M CHEIHAIM3UPOBAHHBIX HHTEpdeiicoB. CKOPOCTH
nepeaayr HHGOpMaIMU U JIEKTPUUYECKHUE TapaMeTphl.

MopneM. AmmiauTyAHasi, 4acToTHas W (as3oBasg Monyiasuus curHaua. llepemaya paHHBIX 1O
Tesie(pOHHBIM JUHUAM. CKOpOCTh Mepeiaul JaHHBIX.

19. IlpuHIMIBl XpaHeHHs, 3alIUCH M CUMTHIBAHUS WMH(POPMALMU HAa MArHUTHBIX HOCHUTENSAX. THITBI
MarHUTHBIX HOCHTEJIEW M MarHUTHBIX rojoBoK. IlpomosibHas u nomepeuyHas 3amuch UHPOPMALUU.
[IpenenbHasi IUIOTHOCTh 3alMCH M CKOPOCTh JIOCTyNla K 3amucaHHOW wuH(opmauuu. J[BoitHOM
aHTU(eppOMarHUTHBIN clloif. BepTukanbHas 3anuch HHGOPMAIMM HA MAarHUTHBIX TUCKaX.

20. Opranmszanust uHGOPMAIMM HA MArHUTHBIX TUCKaX. ['OJIOBKH, TOPOKKH, CEKTOPBI, HIMHJIPHI.
CrpykTypa paboyero ciiosi MarHuTHBIX AUCKOB. Pusnueckue (HhakTopbl, OrpaHUYUBAIOIINE IJIOTHOCTb
3aIMCH.

21. Vcnonb3oBaHHWE ONTUYECKUX SIBICHMH [yl TMOBBIEHHUS IUIOTHOCTH 3allMCH MH(OpPMaLUU Ha
MarHUTHBIX HOCUTENSX. MarHuToONTHKA.

22. OnTuueckas namath. [IpenenbHas mI0THOCTh 3anucy HHGopMauuu B onTuke. KonnpoBanue

23. mHpOpMaMK Ha onTUYeckoM KoMmmakT-gucke. CD u DVD rtexnonoruu. Blu-Ray w HD-DVD
TEXHOJIOTUH. Y CTPOMCTBO 3aMChIBAEMbBIX U MEpe3anchiBaeMbiXx KomnakT-auckoB (CD-R, CD-RW).
24. TloBbllieHue MpenenbHON IIOTHOCTH 3anucu UHPOpManuu. MHOTOCIOWHBIE ONTHYECKUE TUCKH.
TpexmepHas ontudeckas namsTh: (poTopedpakTUBHbIE U POTOXPOMHBIE MATEPUAIIBI.

25. IpuHnMOBl OTOOpa)XeHUs BHU3yaIbHON WHpopManuu. AJpaBUTHO-IM(GPOBBIE W TpaduuecKue
(ananoroBble) MOHHTOpBL. DopmupoBanue wuzodpaxenuss B OJIT, crpouHas (uepeccTpouHas H
IPOrpeccuBHas) U Kajipoast pa3BepTku. OToOpaXkeHue 11BETa.

26. Ilnockue MOHMTOpPHBI: *kHUAKOKpUcTaMueckue aucivien (LCD), miasmenHble (ra3opaspsiiHble,
PDP) monuTopsl, nuciuien Ha ocHoBe aBTodekTpoHHOM smuccuu (FED), OLED-aucnnen, AMOLED-
JCIUIEN.

27. BBox u BeiBOJ nH(popManuu B OBM. [{udpo-ananorosoe u ananoro-nudpopoe npeodpa3oBaHue.
[Tpuniuns! peanuzanun. Pazpsanocts u norpemHocty HAIT u ALIL. ITonarue o nudpoBoM merone
XpaHEHUs U Mepeaadu aHaJIoroBOM HH(OpMAaIIHH.

28. BBox ontuueckoro mzobpaxkenuss B OBM: mpubopsl ¢ 3apspoBoil cBsa3bio (I13C). IMpunmun
nercreus [13C-kamepsl.

29. Ilpunuunsl oToOpakeHus: MHGOpPMAIMKM HAa TBEPIBIX HOCHUTENAX — MPHUHTEPHl U IUIOTTEPHI.
AndasutHo-I(ppoBble U TpaduyecKkue NpUHTEpbl. MarpuuHble, CTpyHHbIE, Jla3epHble U
CBETOJIMO/IHbIE IPUHTEPHI. [[BeTHas neyarts.

30. MeTtoas! KomupoBaHUs HHGOPMAIIMN: aMILTUTYIHAsS, (a30Bast ¥ YaCTOTHAS MOTYJISIIIHSL.

31. IlpenenbHble pa3Mmepbl, OBICTPOAEHCTBHE U HHeprosarparsl. HaHOTEXHOJOrMM U HOBBIE
MaTepuabl.
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32. BbIunCICHHS B «KJIACCUYECKUX» U «KBAHTOBBIX» KOMITbIOTepaxX. bUTHI U KyOuThl. «KBaHTOBBIC)
AITOPUTMBI.

33. OOmas cxema KBaHTOBOTO KOMITbIOTEepa. BO3MOXXHOCTH M MEPCIIEKTUBBI TPUMEHEHHUS KBAHTOBBIX
KOMITBIOTEPOB.

34. TloctpoeHnue KBaHTOBOrO KoMiibioTepa. KorepeHTHOCTh cocTosiHuil. OCOOEHHOCTH «KBAaHTOBBIX)
BbIUKCIICHUH. Pa3pyiienre KorepeHTHOCTH KaK MCTOYHUK OIIMOOK MPU «KBAHTOBBIX» BBIYUCICHUAX U
UX KOPPEKILIMSL.

35. OcobeHHOCTH ONTHYECKUX LUMPOBBIX YCTPOHCTB. BO3MOXKHOCTH M MEPCHEKTUBBI ONTHYECKOTO
KOMIIBIOTEpA.

36. IlepcriekTHBHbBIE HANPABICHUS PA3BUTHUS MUKPO- U HAHOJJIEKTPOHUKHU.

5. IlepeyeHb OCHOBHOI W /IONOJIHUTEJbHOH y4eOHOH JHMTEepaTypbl, HEOOXOAMMOM s
OCBOEHMS THCIMIIIHHBI

5.1 OcHoBHas JiuTEpaTypa:

1. Casenbes, U.B. Kypc obmeii ¢uszuku. B 5-u 1. Tom 5. KBanToBas ontuka. ATomHas (u3suka.
Ousuka TBepaoro Ttena. Pu3MKka aTOMHOTO SApa W DJIEMEHTAPHBIX YaCTHUIl [DJIEKTPOHHBIN
pecypc]: yue6. nocobue / U.B. CasenbeB — CII6.: Jlanb, 2011. — 384 ¢. — Pexxum moctyma:
https://e.lanbook.com/book/708.

2. Crapocenbckuii, B.M. ®usznka nNOIYNIPOBOJHUKOBBIX MNPUOOPOB MHUKPOIIEKTPOHUKU: /
B.N. Crapocensckuit. — M.: FOpaiir, 2016. — 463 c.

3. bypb6aeBa, H.B. OcHOBBI MHOIYNPOBOJHUKOBOM SJIEKTPOHUKHU [DIEKTPOHHBIM pecypc]: yueO.
nocooue / H.B. Bypbaesa — M.: ®dusmaraur, 2012. — 312 c¢. — Pexwum gocryna:
https://e.lanbook.com/book/5261.

5.2 JlonoiHUTEIbHASI JINTEPaTypa:

1. T'pynaman, M. OcHoBbl ¢usuku nonxynpoBoauukos / M. I'pynaman. — Mocksa: ®U3MATIINT,
2012. - 771 c.

2. Bypb6aeBa, H.B. CoopHuK 3a1a4 10 MOJyNpoBOAHUKOBON 3nekrporuke. / H.B. Bypbaesa, T.C.
Huenposckas — M.: ©USMATIIUT, 2004. -168 c.

6. Ilepeyenb pecypcoB MHGOPMAIHOHHO-TEJEKOMMYHMKAIMOHHON ceTn «HHTepHeT»,
HEeOOXOAUMBIX /1J151 OCBOEHHS IH CHUTIUHBI

1. Mmuoroobpasue TUIOB BHacOmaMsTH. WWW.ixbt.com/video/newvideomem.html

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

3. MaruuTHble HocHTEIH: OECKOHEUHOE XpaHeHHe nHpopmarnu. WWW.ixbt.com/ storage/ storage-
tech.shtml

4. Flash nporus Bcero mupa. Www.ixbt.com/storage/flash-alt.shtmi

5. JlBa HampaBiieHHs CO3aHus maMsaT Oymymiero (Www.ixbt.com/mainboard/ halo-molec-
mem.shtml

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

7. DVD: nucku, npourpsiBatenu, pekopaepbl. WWw.ixbt.com/storage/dvdinfo.html

8. «TpexmepHnbiity nuck. Www.ixbt.com/storage/fmd-tech.html

9. MounuTtopsl. WWW.ixbt.com/video/monitor_guide.html

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

11. Kuakokpucramindeckue auciuied. Vctopus, IpUHIUITEL paOOThI, MPEUMYIIECTBA H HEJJOCTATKH.
www.compuferra.ru/online/video/4934/

12. TlepcnekTHBHBIE TEXHOJIOTUH aucIuieeB. Www.compuferra.ru/online/video/4974/

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

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

15. CoBpeMeHHBIE CIOCOObI KOMITBIOTEPHOM medaTr. WWW.ixbt.com/peripheral/laser-prn.html
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16. FAQ no uudpoBomy npeAcTaBICHUIO 3BYKOBBIX CUTHAJIOB.
www.ixbt.com/multimedia/digaudiofag.html

17. Xapakrepuctuku onTudeckux kaoemneu. http://www.sonet.ru/catalogue/index.htmi

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

IIporpammHoe o0ecnieyenune

1. Onepamumonnas cuctema MS Windows.

2. WurerpupoBannoe oducHoe npunoxenue MS Office.

3. [IlporpammHoe obecnieueHHe JUIS OPraHU3ALMH YIPABISIEMOTrO KOJJICKTHBHOIO M 0€301acHOTo
nocryna B IHTepHer.

7. Metonuyeckue YKa3aHus sl 00y4al0IIUXCHA M0 OCBOEHHUIO TUCHMILIHHBI

[To kypcy npenycCMOTpPEHO MPOBEICHUE JEKIIMOHHBIX 3aHITUH, HA KOTOPBIX HAETCA OCHOBHOM
CUCTEeMATU3UPOBAaHHBI MaTepuan U JabOpaTOPHBIX 3aHATHI, Ha KOTOPBIX CTYAEHTHI MPUMEHSIOT
MOJYYCHHBIE TEOPETUYECKUE 3HAHHUS K PEHIEHUIO KOHKPETHBIX 3aJady. YPOBEHb YCBOEHHUS
TEOPETHYECKOr0 MaTepHualla MPOBEPSIETCS MOCPEICTBOM OIIPOCA MO OCHOBHBIM BOIPOCAM TEMBI U
pe3yJibTaTaM BBIIIOJHEHUS WHIUBUAYAJIBHBIX U TPYNIOBBIX MPAKTUYECKUX 33 IaHUM.

[Tpu uzyuenun kypca «®Duszmueckas Teopus (PyHKIHOHHPOBAHUS KOMIIBIOTEPA» HEOOXOAMMO
AKTUBH3UPOBATH OCTATOYHBIC 3HAHUS CTYJCHTOB 10 TAKUM JUCIUIUTHHAM, KaK QU3UKA U apXUTEKTypa
KOMITBIOTEPOB.

Heo0xomuMo OTMETHTh MPAKTHUYECKYIO 3HAYMMOCTH COOTBETCTBYIOIIUX IPOOJIEM, OOpaTHUTh
BHUMaHuE Ha TpeOOBaHHUA, MPEIbSBISEMble K COBPEMEHHOMY CIEIHUAINCTY — MPUKIAAHOMY
MaTeMaTuKy, TMOSCHUTh HEOOXOJUMOCTh HCIOIb30BAHMUS TIONYUYCHHBIX 3HAHUN TPH U3YYCHUHU
MOCJIEIYIOLIUX CHEIUANIbHBIX KYpPCOB.

Bakneiimmm 3Tamnom Kypca siBIseTCs CaMOCTOSITeNIbHAs padoTa 1Mo JUCIUTUTMHE.

Lenbto caMoCTOATENbHON pabOTHI ABJISETCS yriayOJieHWe 3HaHWi, MOMyYeHHBIX B pe3yibTare
ayIUTOPHBIX 3aHATUH, BBIPAOOTKA HABBIKOB WMHAMBUIYaJbHON paOOTHI, 3aKPEIUICHHE HaBBIKOB,
c(OpMHUPOBAHHBIX BO BPEeMs IMPAKTUUECKUX 3aHATUH.

Pazoenvi oucyuniumsl, gblHOCUMbIE HA CAMOCMOAMENLHOE U3YYEHUE

1. Texuomoruu co3ganus UIC, BUC u CBUC

2. BeinosiHeHNe JOrMYECKUX orepanuii Ha 6a3e MoJynpOBOJIHUKOBBIX TPHOOPOB.

3. AnasoroBas u nugposas o0padboTka HHPOpPMAIIH.

4. HelipoceTeBble apXUTEKTYPbl KOMIIBIOTEPOB.

5. ITapatenpHbIE ApXUTEKTYPBI KOMIIBIOTEPOB.

6. CeteBble TexHonoruu. Tononorus. Bunel nunuit cBs3u. OCHOBBI epelauy CUTHAJIOB 110 JIUHHUSM
CBS3U

B ocBoeHMM AMCUMIUIMHBI HMHBAJIUJAMU W JIMIAMH C OIPAaHUYEHHBIMH BO3MOKHOCTSAMHU
310pOBbs  OOJIbILIOE 3HAUEHUWE UMEEeT WHAMBHIyalbHas ydeOHas palboTa (KOHCYJIbTalluU) —
JIOTIOJTHUTEBHOE pa3bsiCHEHUE YUeOHOro Marepuaia.

WupuBuayanbHblE  KOHCYJIBTAlMM  TI0  TPEAMETY  SIBISAIOTCS  BaXHBIM  (PaKTOPOM,
CHOCOOCTBYIOUIMM HMHAMBHUIYyalIU3allud OOYYEHHMsS W YCTAaHOBJIEHUIO BOCIUTATEIBHOIO KOHTAKTa
MEXIy [pernojaBaTelieM M OOydaloIIMMCS HMHBAIMJIOM WM JIMIOM C  OrpaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBBS.

8. IlepeyeHb HH(OPMALMOHHBIX TEXHOJIOTMH, HCHOJb3YyeMbIX IPH OCYLIECTBJICHHH
00pa3oBaTeIbLHOIO NMpoLecca M0 JUCHUIIHHE

8.1 llepevyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi

— IIpoBepka HHAMBHAYATbHBIX 3aIAHUN U KOHCYJIbTHPOBAHUE MTOCPEACTBOM JIEKTPOHHOM MOYTHI.
— Hcrnonp30BaHu€ AIEKTPOHHBIX MPE3CHTALMN NPHU IMPOBEICHUM JIEKUMOHHBIX M IPAKTUYECKUX
3aHATUH.
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— Hcrnonp3oBaHMe MaTeMaTHYeCKHX I1aKETOB MpPU TPOBEACHUH CAMOCTOSTENBHOW paboThl U
MPAKTUYECKUX 3aHITUH.

8.2 IlepeyeHb HEOOX0AMMOI0 IPOrPAMMHOI0 O0ecTieYeHus!

4. OmnepanuonHas cucreMa MS Windows.

WuTterpupoBanHoe opucHoe npuinoxenue MS Office.

6. IIporpammHoOe oOecrieueHHe JUIsi OpPTaHU3AIMH YIPABISEMOrO KOJUIGKTMBHOTO W 0€30MacHOro
nocryna B IHTepHer.

7. Marematuueckue makersl Matlab (COMSOL)

o1

8.3 Hepeqeﬂb HH(])OpMaIII/IOHHbIX CIIPpaBOYHBIX CUCTEM:

1. DOnexrponnas 6ubmuoreunas cucrema «PYKOHT» (http://www.rucont.ru).

OnekrponHas oubnuoreunas cucrema "lOpaiit" (http://www.biblio-online.ru).

3. DmnekTtponHas  OubnworeyHas  cucrema  "YHuBepcuTeTckas  OuOmmoreka  ONLINE"
(http://www.biblioclub.ru).

DnekTpoHHas 6ubimoTevyHas cuctema usnarenbctsa "Jlanp" (http://e.lanbook.com).

5. Dmnexrponnas 6ubnmmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru).

N

>

9. MarepuajbHO-TeXHHUYECKAS 0a3a, Heo0XxoauMas IS OCyIIeCTBJICHHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILIHHE

MaTepI/IaHBHO-TeXHI/I‘leCKOC obecrieueHne JUCLHHITIIMHBI (MOI[YJ'IH) n

No Bug pa6or
OCHAIlIEHHOCTh
1. JIeKIIMOHHBbIE JIeKMOHHAs ayAMTOpHUs, OCHAILEHHAas NPE3CHTALUOHHON TEXHUKOU
3aHATHSA (mpoexTop,  9KpaH, KOMIBIOTEP/HOYTOYK) W  COOTBETCTBYIOLIUM
nporpamMmMHubIM obecniedernuem (I10)
2. ['pynmossie Aynutopus 138, yKOMIUIEKTOBaHHAsl 3 KOMIIBIOTEpAMU C JINLIEH3MOHHBIM
(MHIUBHYyaJIbHBIE) [IPOIPAMMHBIM 00€CIIEUEHHEM U BBIXOJ0M B UHTEPHET
KOHCYJIbTAlIUH

3.| Texymuit KOHTpOIb, |Aynutopus 138, ykomIuieKToOBaHHAs 3 KOMIIbIOTEPAMH C JTUIEH3MOHHBIM
MPOMEXYTOUHASI [IPOTPAMMHBIM 00€CTICYCHUEM U BBIXOJOM B HHTEPHET

aTTecTalus
4. CamoctostenbHas |KaOuHeT 111 caMOCTOATENbHOM padOThl, OCHAIIEHHBIH KOMIBIOTEPHOU
pabota TEXHUKOM C BO3MOXHOCTBIO MOAKIIOUEHHS K cetu «MHTepHEeTY,

MpOrpaMMOil  AKPAHHOTO YBEIUYEHUSI U OOECIEUYEHHBIM JIOCTYIIOM B
ANEKTPOHHYIO0 HH()OPMAIIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

Peanuzanus kypca npeanojaraeT HaJWyue MHHHUMAJIbHO HEOOXOJUMOTro [UIsl pealu3aluu
JTAHHO MporpaMMBbl IIepedHsl MaTepHaIbHO-TEXHUUECKOT0 00eCeueHHs: ayIMTOPHH, 000pyJOBaHHBIE
BU/JICOTIPOEKIIMOHHBIM 000pYAOBaHUEM I ITpe3eHTalui (HuppoBoil IPOEKTOP, IKpPaH, HOYTOYK).

KommnblotepHas nopjepxka ydeOHoro mnponecca no HampasieHuto 01.03.02 Tlpuxnaanas
MaTeMaTHKka M HH(opMaTHKa OO0eCHeuMBaeTCs MPAKTUYECKH 110 BCEM JTUCHMIUIMHAM. DakyiabTeT
KOMIIBIOTEPHBIX TEXHOJIOTUH U MIPUKJIAAHON MaTEMAaTHKH, OCHAIIIEH KOMIIBIOTEPHBIMU KJIacCaMy Ha 14 u
15 TIDBM, ycraHoBieHa JOKalbHAsi CETh, BCE KOMIBIOTEPHI (haKyylbTeTa TMOJIKIIOYEHBI K CETH
Wutepner. CtyneHTtaMm A0oCTynHbl coBpeMeHHble [I9BM, coBpeMeHHOE JUIIEH3MOHHOE IPOTrPaMMHOE
obecnieuenue (Matlab, COMSOL).
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