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1 Henu u 3a1a4M U3y4YeHUs] TUCHUIIHHBI (MOLYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

Hucuumnnmna «du3zndeckue 0CHOBBI MocTpoeHus IBM) cTaBUT CBOEH 1LIE€JIbIO U3yUECHHUE

(U3NIECKUX 3aKOHOB, MTOJIOKEHHBIX B OCHOBY ()YHKIIMOHUPOBAHUS 0a30BBIX 3JIEMEHTOB

coBpeMeHHbIX DBM, ux ycTpoiicTBO U B3aumoaeiicTue. Llenn aucuumminabl

COOTBETCTBYIOT (hopmupyeMbiM komnerenusm OITK-1, ITK-2.

1.2 3agaun AMCHUILIMHEI

OcHOBHBIE 3aJla4Ml JAUCHUIUIMHBL: YCBOCHHUE OCHOBHBIX HJCH, JIeXKAalIMX B OCHOBE
MOCTPOEHHUs COBpeMeHHbIX DBM; (opmMupoBaHue mpeacTaBICHU O HANpPaBJICHHUSIX Pa3BUTHUS
KOMITBIOTEPHOM TEXHUKH; yrIIyOJeHne 00IIero ypoBHS NPOoheCCHOHATBHBIX 3HAHU.

1.3 MecTo AuCcUMIIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucuummuaa «®Dus3ndeckre OCHOBBI mocTpoeHus: DBM» otHocutes k «O0s3aTenbHas
yacTh» brioka 1 «/luctumiuasl (MOyH)» ydeOHOTrO IJIaHa.

1.4 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O00yYeHHUs] MO JUCIHHUILUIAHE (MOIYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

W3yuenne paHHOM y4yeOHOM AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Y
00yJarouuXxcs CICIYIOUUX KOMIIETEHIIUN:

OIIK-1 Cnoco0eH npuMeHATh (yHAAMEHTAJIbHbIC 3HAHHUSA, IOJY4YCeHHbIe B 00/1aCTH
MaTeMaTHYeCKUX M (WJIHM) eCTeCTBEHHBIX HAyK, M MCIO0JIb30BaTh HX B
npogecCHOHAIBLHOM e TeJbHOCTH

3HaTh NOIIK-1.2 (40.001 A/02.5 3n.2) OTeyecTBEHHBIH M MEXIYHAPOJIHBIH ONBITB B
o0J1acTH MaTeMaTHYeCKUX M (WIM) €CTECTBEHHBIX HAayK, U HCIOJIb30BATh HUX B
poecCHOHATBHOM IeATEIIBHOCTH

Ymersn

Baaners  MOIIK-1.8 (40.001 A/02.5 Hdp.2 Tna.) HearenbHOCTh, HallpaBlieHHAs HAa PEIICHHUE
3aJa4 aHAJUTUYECKOI'0 XapakTepa, Mpeanojararliux BbIOOp W MHOroodpasue
aKTyaJbHBIX CIIOCOOOB PEUICHHUs 3a/la4, ¢ MCIOIb30BaHHEM (hYHIAMEHTAIbHBIX
3HaHU, NOJYYEHHBIX B 00JIACTH MAaTEeMaTUYECKUX U (MJIM) €CTECTBEHHBIX HAYK

PesynpraTthl 00yueHHs] MO JUCHMIUIMHE JOCTHTAIOTCS B paMKaX OCYIIECTBICHHUS BCeX
BUJIOB KOHTaKTHOM U CaMOCTOSITENbHOM paboThl OOy4yarolmmxcs B COOTBETCTBUU C
YTBEP)KJICHHBIM YUE€OHBIM IIJIAHOM.

WuaukaTtopel  TOCTMXKEHUS  KOMIETEHIMH CUMTAlOTCS  C(OPMUPOBAHHBIMH  MpU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUEHHSI.

2. CTpyKTYypa M coepKaHue TUCHUILTHHBI

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OOm1ast TpyI0EMKOCTh TUCIUIUTHHBI COCTaBIsAeT 2 3a4. e1. (729acoB), X pacrpeneneHue
0 BUJIaM paboT MPEICTaBIEHO B TabIHLIe

CemecTpsl
. Bcero
Buj yueOHoit padoThl (4achl)
4acoB
KonraktHasi paboTa, B TOM yHcJIe: 52,2 | 52,2
AyauTOpHBIE 3aHATHS (BCEro): 50 50
3aHsATUs JEKIIMOHHOTO TUIIA 34 34




JlaGopaTopHble 3aHATH 16 16
3aHATUS CEMUHAPCKOr0 TUIA (CEMHUHApBI,
MPAKTUYECKHUE 3aHATHS)
Nuas koHTaKTHas padora: 2,2 2,2
KonTpons camocrositenbaoi padotsl (KCP) 2 2
[Tpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTesibHasi paboTa, B TOM 4HcIe: 19,8 | 19,8
[TpopaboTka y4eOHOTro (TEOpEeTHUECKOT0) 11 1
MaTepuaina
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 3,8 3,8
IToaroToBka K MpOMEXYTOYHOM aTTECTAIUKI 5 5
KouTtpoJb: 3a4er
Jac. 72 72
B TOM 4HcCJIe
OO0wmas Tpy10eMKoCTh KOHTAKTHAasl 52,2 | 52,2
pabora
3a4. el 2 2

2.2 CTPyKTYypa IMCUMILINHBI

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

Paznensl (TeMbl) TMCHUILUIMHBI, U3y4aeMble B 5 ceMecTpe

KosunyecTBO 4acoB

Bueaynu
Ne HaumeHnoBaHue pa3snesioB (Tem) AynurtopHasi pa6oTa TOpHast
Bcero
padora
J 3 JIP CPC
1 2 3 4 5 6 7
1. | BBenecuue 2 2
5 OCHOBBI TEOPHH AIIEKTPOIPOBOTUMOCTH 4
" | METaJUIOB M MOJYNPOBOJIHUKOB 10 6
3. | DneMeHTHI PU3UKH MOIYTIPOBOJHUKOB 12 8 4
OnemeHTHast 6a3a coBpeMeHHbIX DBM,
4. . 4
CHCTEMHBIN OJIOK. 10 6
5 [TomympoBOTHUKOBBIE 3ATIOMUHAOTIINE 5
" | ycTpoiicTBa 8 4 2
6. | MaTepdeticel BBOIa-BBIBOIA 4 2 2
7. | Buemmnss mamsite B DBM. 6 2 4
8. | OTobpaxxenue napopmarmu B 9BM 6 2 2 2
9. | Cs3p OBM c BHemHel cpenoit 3 1 2
10. | JIunuu cBsizu Mmexay DBM 3 1 2
11. | ITepcnektusl O9BM. KBaHTOBBIE KOMIIBIOTEPHI 4 2 2
[TpoMexyTouHas aTTeCTalMsI 4 2 2
HUTOI'O no pa3aejam AMCUMILIMHBI 72 34 16 18
KonTponb camocrositenpHoi pabotsl (KCP) 2
[Tpomexyrounas arrectauus (MKP) 0,2
[ToaroToBKa K TEKyLIeMy KOHTPOJIIO
OO6u1asi TPY10€eMKOCTb MO TMCUMUILINHE 72

Ipumeuanue: JI — nexyuu, I13 — npaxmuueckue 3anamus/cemunapul, JIP — nabopamopuvie 3amusmus, CPC —
camocmosmenvHas paboma cmyoeHma

2.3 Coaep:xanue pa3jiesioB (TeM) THCHUNIHHBI

2.3.1 3auaTu JeKINOHHOI0 TUIIA




®opma

Ne Haumenosanue Copep:xanue pa3jesia (TeMbl) TeKyl1ero
pazaena (Tembl) KOHTPOISI
1 2 3 4
BBeaenue Ilokonmerus OBM wu ux o»nemenrtHas ©Oaza. Poub
nonynpoBoaHukoBeIX (I1I1) maTepuanos. [Ipeumyiectsa
CBUC. Texnonornueckas 6a3za CBUC. 3akon Mypa.
1. CreneHb  UWHTErpalMi  3JIEMEHTOB. MUHUMAaIbHBIN
TONOJIOTMYECKUN  pa3mep. (OCHOBHbIE HaIpaBiICHUs
pazButus 1HdppoBbix CBUC. TlepcriekTuBbl pa3BUTHS
MHUKPO3JIEKTPOHUKHU.
OcHoBBI TEOpHUU CHexTp 31EeKTPOHHBIX COCTOSIHUM B aTOMax, MOJIEKYJax
3JIEKTPOIPOBO- u Kpuctauiax. PaspemeHHsle W 3anpemieHHble ypoBHU | Onpoc 1o
AMMOCTH METAJJIOB | SHEPIrUU. DHEPreTUYECKUE 30HbI U YpOoBeHb Depmu.| pe3yiib-
o | [IpyHuMnel  pasgeneHuss BELIECTB HAa IPOBOJHUKH,| Taram
NOJIYNIPOBOJAHUKOB |IIOJYIIPOBOJHUKU U HU30JATOPbl. MOJIEb 3JIEKTPOHHOTO | MHAUBUILY
raza. OueHka uyucia YpoBHEH B eauHMLE OOBEMa| albHOIO
MPOBOJAHMKA M NoJynpoBogHuKa. CoOCTBeHHas HU| 3aJaHUS
[IPUMECHAs MPOBOJAUMOCTD MOJIYIPOBOJIHHUKOB.
DueMeHTHI pu3nkm | [IBukeHre CBOOOIHBIX HOCUTENEW 3apsia B MOIYIPO-
MOJIYNPOBOAHUKOB |BOJHHUKAX — AU dy3us u apeiid. YpaBHEeHHE HETIPEPHIB-
HOCTH. OJIEKTPOHHO-JBIPOYHBIE IEPEXOIbl U MX Xapak- Onpoc 110
tepuctuky. baprepHas u muddysnonnas emxoctu. I111
quoabl.  KoHTakT  MeTaymu-noiaynpoBOJHUK.  J(MOAbI pe3yIIbs
3. HloTrTK™H. bricTponericTBue III1 JOUOMIOB. Tatam
B3aumopeiictBue JBYX OIM3KOPACTIONOKEHHBIX HHAMBILY
ANEKTPOHHO-ABIPOYHBIX [IEPEXO0/I0B. bunonsipueie 22;:12;2
TpaH3uCTOpbl. (Cxembl BKIIOYeHUs. KirodeBoW pexum
paboThl M OBICTPOACHCTBUE OUIONISPHBIX TPAH3UCTOPOB.
[losieBbIE TPAH3UCTOPHI.
JJiieMeHTHas 0a3a |AHanoroBas u uudpoBass o00paboTka HHPOPMALMH.
COBPEMEHHBIX dusnueckoe mnpeacraBieHue wuHpopmanuu B OBM.
IBM, cucremHublii |Peanuzanusi 3J€MEHTApHBIX JIOTHYECKUX  (YHKIIMM.
0JI0K. KitoueBoil pexum paboThl KOMMYTHUPYIOIIETO 3JI€MEHTA.
OCHOBHbBIE XapaKTEPUCTUKU JIOTMUECKUX DJIEMEHTOB.
IlonsTvE 0  NOMEXOYCTOMYMBOCTH  Jjorudeckoro | Ompoc mno
anemeHnTa. CemelcTBa JIOTMUECKHX CXE€M U HX| pe3ylib-
4 COBMeCTUMOCTb. O000IeHHass CTPYKTypa CHUCTEMHOro| TaTam
' Oimoka:  mukporporeccop (MII), mnamsaTe, MIKHA. | UHAUBUITY
ApxutekTypa M BHYTpeHHsAa  wmaructpans  MIIL.| ampHOTO
OcnoBuble xapakrepuctuku MIL. Huxn MIT u ero ¢assl. | 3amanus
B3zaumopneiicteue MII u  O3Y. CnocoObl  oOMeHa
nHpopmanuent Mexay MII 1 BHEIIHUMHU yCTPOWCTBAMHU.
Pexxumpr  paGotet  DOBM.  MyneTUIpOIIeCCOPHBIC
koHpurypanuu. CocTossHHE U TEPCHEeKTUBBI Pa3BUTHUS
MII TexHuKH.
IHonynposona- Tpurrep kak s;meMeHT namaAtd. Sdeilika mamsatu u ee | Onpoc no
HHMKOBBIE 32110~ anpec. (CTaruuyeckoe ONEPATHBHOE 3allOMMHAIOLIEE | PE3YJIb-
g |MUHaOmHeE ycrpoiictBo (CO3Y). OOmas opranuzanus nHamsaTH.| TaTaMm
" |yeTpoiicTBa XapakTepUCTUKH  NaMATH.  ODHEpPro3aBUCHUMas U |MHAMBHUIY
sHeproHe3aBucumas namsath. Kmaccuduxamus  I1I1| -anpHOTO
3allOMUHAIONINX  YCTPOMCTB. JlMHaAMu4eckoe omepa-| 3aJaHus




®opma

Ne Haumenosane Copaep:xanue pasjesia (TeMbl) TEKYLIero
pasnesia (TeMbl) KOHTPOIS
1 2 3 4
TUBHOE 3anoMuHaomiee ycrpoiictso (JO3VY). [punnun
JCICTBUSL U OCHOBHBIE MapaMeTpbl. XapaKTePUCTHKU U
npuHiunsl padotel CBUC naMatu AMHaMUYeCKOro THUIIA.
[Tpumenenne CO3Y u AO3Y B DBM. CpaBHUTEIbHBIE
XapaKTepUCTUKU M nepcrnekTuBbl pasButus CO3Y wu
J1O3Y. IMocrosaHOE 3anmomuHaromee ycrpoictro (113V).
Macousnsle 113V, 113V, IIporpaMMupyeMble
M0JIb30BaTEIEM, CTHUpPaeMble IepernporpaMmmMupyembie
[13Y. Ilpumenenne II3Y B OBM. CpaBHUTENbHBIE
XapaKTePUCTUKU U TEPCHEKTUBbI COBEPIICHCTBOBAHUS
[13Y. Flash-namsATts.
Hurepdeiicel OyHKIHUH uHTEepdeiica BBOJIa-BBIBOJA.
BB0/a-BbIBOJA Nudopmannonnas, sneKkTpudeckas M KOHCTPYKTHUBHas
COBMECTUMOCTh. YCTPOHCTBO JHMYHOrO HUHTepdeiica.
OyHKIMOHANbHAS U YOPAaBIAOLIAs 4acTH MHTepdeiica.
BuyTtpennue peructpsl uHTepdelica BBOJa-BBIBOJA.
N Ompoc no
Ommbku wuHTEepdeiica. Kontpoms mapurera. OmubOku
nepenonHenus. MHTepdeiic mocnenoBaTeNbHON CBS3H. Pe3yIIb”
6. JlymiekcHas ¥ TOMyAyIJIEKCHAsl CBSI3U. ACUHXPOHHAS U raram
cuHxpoHHas cBsi3b. Cranmaptel cBsizu. HHTepdeiic HHBHLY
RS232.  Ckopocts  mepemaun  uHQOpMAIMH | AIBHOTO
JNEeKTpUYeCcKue mnapaMmerpsl. Mojem. AMIUIMTYyAHAs Sazats
yacToTHas Moxayisuus. Ilepemaua nmaHHBIX — depes
teneonnbie nuMHUM  cBa3u. MII  BBOma-BBIBOAA.
KonTtposmiep mpsiMoro noctymna K mamsTe: oOmias opra-
HU3alUs U CTPYKTYpa.
BHemnssa namate |IlpuHiunel 3anucu M cUMTHIBaHMA HMHQOpMAUMM Ha
B OBM. MAarHUTHBIX HOCUTENSAX. THUIBI MarHUTHBIX HOCHUTEJICH U Onpoc o
MarHUTHBIX TONOBOK. VICHONB30OBAHME —ONTHUECKHX | 1o o3 >
7. SIBJIGHUW NIl TIOBBIIIEHUS IJIOTHOCTH 3alucu HHQOP- HH?;:XH
Mallid Ha MAarHUTHBIX HOCHUTENSX. MarHuTOONTHKA. Y
OnTnueckass namsate. [lpenenpHas IUIOTHOCTH 3amMcH IHHOTO
nn@opmanuu B ontuke. CD u DVD nucku. afaHusd
Oro0paxenue [IpuHIMnIBl OTOOpaXkeHUs] BU3YalIbHOW HH(OPMALINU.
HH(pOpMaNHu B AndasutHo-iudppoBele U TpaduuecKkue (aHAIOTOBBIE)
9BM MOHUTOPBI. DIEKTPOHHO-TyueBas TpyOka. ®dusmueckue | Ompoc mo
mpoueccel B JJIT:  TEepMOdJIEKTpOHHAsE  AMHCCHS, | PE3YJIb-
8 moMuHecteHIms. @opmupoBanue nzodpaxenus B DJIT,| Ttaram
' CTpOYHass M KajpoBas pa3BepTku. CTpyKkTypa U |UHIUBHIY
napaMmeTpsl BujeocurHaita. OrobpaxeHue WHpopmalnuu| aabHOTO
o ugere. [Imockue MOHUTOPBI — KUJKOKPUCTAIUIMUECKUE | 3a1aHUs
(LCD) nucrnuien, mniazmeHHble (rasopaspsansie PDP)
MOHMTOPBI, IUCIUIEH ¢ uznyyaroumm noueM (FED).
Ca3b IBM ¢ Brox u BeIBOA 1u(poBOil M aHanorooir nH(opmaruu. | Onpoc mo
BHemHeii cpenoii | [{udpo-ananorosoe mpeodpazoBanue (LJAIT). Ilorpem-| pe3ynb-
9 Hoctu ILAIl. Amnanoro-uudpoBsie mpeoOpazoBaTeNn| TaTam
' (ALID). ITorpemnoctn AIIL Ilonsatue o uuppoBOM | MHIUBUAY
METO/JIe XpaHEHUs U Mepeadu aHaJIOTOBOM MHPOPMAIIMH. | aJIbHOTO
BBox onrtuueckoro mzoOpaxenus B OBM IlpuHimmnel| 3aiaHus




®opma
Ne Haumenosane Copaep:xanue pasjesia (TeMbl) TEKYLIero
pasnesia (TeMbl) KOHTPOIS
1 2 3 4
oroOpakeHHsT MH(POPMALUU HA TBEPIOM HOCHUTEIE —
IPUHTEPbl U  IUIOTTEPBl. AJ(paBUTHO-UU(POBBIE U
rpadpuueckue TPUHTEPH. MarpuyHble, CTPYHHBIE,
JIa3€pHbIE U CBETOAMOHBIC IPUHTEPHL. L[BeTHAs meyaTs.
JIlnunuu cBsA3H Mertoabl KoxupoBaHMs HMH(OpMaLUM: aAMIUIMTYyHAas,
Mmexay IBM dazoBas u YacTOTHAs MOZYJIALIHS. Buaet
pacIpelelIeHHbIX JIMHUM [UIsl  PasHBIX Uala3OHOB
yacToT. JIByXmpoBopHas JIMHMS W PaJMOKAHAIL
Tenerpadnoe ypaBHeHue. CKOpPOCTh paclpOCTpaHEHHS
CUTHaJOB B JiMHUU. BonHoBoe comnpotusienue. | Onpoc mno
KoakcuanpHpiii kabenp u BuTas mnapa. OnTudeckue| pesyib-
10, BOJIOKHA u BOJIOKOHHO-OIITUYECKUE Kabenu.| TaTam
Pacnipoctpanenne cBera IO ONTHYECKMM BOJIOKHAM. | MHAMBHUIY
OnTryeckue MOJBI, JUCIIEPCUS MOJI, KPUTUYECKAs JJINHA | aJIbHOIO
BOJHBL.  I'pagueHTHBIE  BOJIOKHA,  BOJOKHAa  CO| 3aJaHus
CTYNEHYAaThIM NpoQHIEeM IOKa3aTelst MpPeJOMIICHHS.
OnTuueckue IMepelaTYMKd M TNPUEMHHUKU: CBETO- U
(boToMOoIbl, MOIYIIPOBOAHUKOBEIE J1azepbl. IpeaenbHast
CKOpocThb  nepenaud  uHpopmaumu.  Onruueckue
COJIMTOHBI.
IlepcnekTHBBI Peanuzanus ycTOMYMBBIX OJHO M MHOTO3JIEKTPOHHBIX
IBM. KBanToBble |COCTOSHUN B pa3iuuHbIX cucrtemax. KorepeHTHOCTh
KOMIIBIOTEPHI coctosiHui. IlpenenbHble pa3Mepbl, ObICTpOJCHCTBHE U Ompoc 1o
SHepro3arparbl. BplUMCIEHHWS B  KIACCUYECKOW U p
KBaHTOBOM ¢usuke. butel u KyOutsl. KBaHTOBBbIE pesyIIb:
11. anroputMel. OOnactu mnpumeHeHus. Kak mnoctpouts HH?;:ZHY
KBAaHTOBBIM KOMIIBIOTEP: HWOHHBIE JIOBYIIKH, SMP, ATBHOLO
ITIOBEPXHOCTHBIE HaHOCTPYKTYPBI. Pazpymenue
KOT€PEHTHOCTH KaK MCTOYHHUK OLIMOOK NMPH KBaHTOBBIX SaNamHA
BBIUMCIICHUSAX M HX  Koppekuusa. IlepcniekTuBsl
peann3anuy KBAaHTOBBIX KOMIIBIOTEPOB.

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSATEJILHOI PadoThI
o0y4yaomuxcs M0 AMCHUILIAHE (MOLYJII0)

[TepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCIIUTLTAHBI

Ne Bun CPC IO BBINOJIHEHUIO CaMOCTOSTENbHOM paboThI

1  |M3ydenHue
TEOPETHYECKOTO
MmarepHaa

Mertoanyeckre yka3aHusi 0 OpPraHU3alMM CaMOCTOSITENbHON
paboTHI CTY/ICHTOB, YTBEpXKICHHBIE Kaeapoil MaTeMaTHIECKOTO
MojenupoBanusi, mpotokos Nel ot 30.08.2018

VY4eOHO-MeToIMYeCKhe MaTepualibl Ui CaMOCTOSTEIbHOM pPabOThl OOydaIOIIMXCS M3
YHClia MHBAJIKUIOB U JIUL C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocrapnsiorcs
B popMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH(DOPMAIIH:

Jljig U1 ¢ HapyILIEeHUSIMU 3PEHUS:

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

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA,



— B (hopme aynuodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

JIuist T1 ¢ HApYIISHHUSIMH CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist T1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO ammapaTra:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBuu ¢ tpeboanusmu OI'OC B mporpaMma IUCHHUILIUHBI MPEIyCMaTPUBAET
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYILMX 00pa30BaTelIbHbIE TEXHOJOTHH: UYTEHHE
JEKUUHA C HCHOJB30BAHUEM MYJIBTUMEIUMHBIX TEXHOJIOTUN; METOJA MallblX Ipymm, paz0op
IIPAKTUYECKUX 3a7a4 U KEHCOB.
ITpu oOyueHHH UCTIONB3YIOTCS ClEAYIOIINe 00pa30oBaTeIbHbIE TEXHOJIOTUHU:

— TexHonoruss KOMMYHHMKaTMBHOTO OOyueHHMs — HampaBieHa Ha (OpMHUpOBaHUE
KOMMYHHKaTUBHON KOMIIETEHTHOCTHU CTYJEHTOB, KOTOpas sBJsieTcs 0a30BOM, HEOOXOIUMOM ISt
aJanTalyy K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHOU KOMMYHHUKAIUH.

— Texunonorust pazHoypoBHeBoro (auddepeHnrpoBaHHOr0) OOY4YEHHsT — NpEAToiaraet
OCYILIECTBIICHUE IT03HABATEIbHON JEATEIbHOCTH CTYIEHTOB C Y4YETOM MX HHIMBHUIYaJIbHBIX
CIIOCOOHOCTEHN, BO3MOXKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBATH CBOMl TBOPYECKUM
noreHuuan. Co3aHue W HCIOJIB30BAHUE IUATHOCTUYECKUX TECTOB SBISIETCS HEOTHEMIIEMOM
YacTbhIO IaHHOM TEXHOJIOTHH.

— TexHonoruss MoOAyiabHOTO OOy4Ye€HHS — MpeAyCMaTpUBAET JAEJEHUE COACpKAHUS
JUCLMIUIMHBl Ha JOCTaTOYHO ABTOHOMHBIE pa3zeibl (MOAYNH), UHTETPUPOBAHHBIE B OO
KypcC.

— HWudopmannonHo-koMmyHuKaimonnsle TexHoiorun (MKT) - pacmmpsoor pamku
00pa30BaTeNLHOTO MpOIlecca, MOBBIMAS €ro MPAaKTUYECKYK HAaIlpaBIE€HHOCTb, CHOCOOCTBYIOT
MHTECHCU(QHUKAIMK CaMOCTOSITEIbHOM pabOThl ydalMXcss M TOBBIIIEHUIO [TO3HABATEIbHON
akTuBHOCTH. B pamkax UKT BeiaenstoTcs 2 BuAa TEXHOIOTHI:

— TexHoNOrusi HCHOJb30BAHUS KOMIBIOTEPHBIX NPOTrpaMM — IM03BOJsET 3((HEKTUBHO
JIOTIOJTHUTD MPOLIECC O0YUYEHUS SI3bIKY Ha BCEX YPOBHSX.
— UHTepHeT-TeXHONOTMM — TMPEAOCTAaBISIOT IIMPOKUE BO3MOXXKHOCTH JJISl  ITOMCKaA

uH(popMaInH, pa3pabOTKU HAyUYHBIX TPOEKTOB, BEICHUS HAYYHBIX UCCIIEIOBAHUM.

— TexHonoruss WHAUBUAYATH3AIMH OOYYEHHsS — IMOMOTaeT pPeaJr30BBIBATh JHMYHOCTHO-
OpUEHTUPOBAHHBIM TOAXOMA, YYUTHIBAS WHIMBUAYAIbHBIE OCOOCHHOCTH U MOTPEOHOCTH
YYaIIUXCH.

— IlpoekTHass TeXHOJOTUSA — OPHEHTUPOBAHA HA MOJIETUPOBAHUE COIMAIBHOTO
B3aUMOJICMCTBUSL YYAIIUXCS C LEJbI0 PEIICHMs 3aJadd, KOTopas OIpeAeNsieTcs B paMKax
npoecCuOHANBHOM MOATOTOBKH, BBIIETSS Ty WIM UHYIO IIPEIMETHYIO 00J1aCTh.

— TexHonoruss o0y4deHUss B COTPYJHHYECTBE — peaU3yeT HICI0 B3aUMHOTO OOydYeHUS,
OCYILIECTBIISIA KaK WHAUBUAYAIbHYIO, TaK U KOJUICKTMBHYIO OTBETCTBEHHOCTh 3a pEILECHHE
y4eOHBIX 3a71a4.

- I/Il"pOBafl TCXHOJIOTHUA — ITO3BOJISICT paSBI/IBaTI) HaBBIKHN paCCMOTpeHI/ISI psula BO3MOXHBIX
Croco00B pelieHus MpoOiIeM, aKTUBU3UPYS MBIIIJICHHE CTYIEHTOB U PAaCKPBIBast THUYHOCTHBIN
MOTEHITUAT KaXI0T0 YJaIerocs.



— TexHonorust pa3BUTHS KPUTHYECKOTO MBIIICHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIIOCOOHON KPUTHYECKHM OTHOCUTHCA K HH(POPMALUU, YMEHHUIO
0TOMpaTh UH(OPMALMIO [T PELICHHS TOCTAaBIEHHON 3ajauu.

KommiekcHOe MCroibp30BaHUEe B y4eOHOM IPOLIECCE BCEX BBHIMICHA3BAHHBIX TEXHOJIOTHI
CTUMYJHUPYIOT JINYHOCTHYIO, WHTEJUIEKTYaJlbHYI0 AaKTHBHOCTb, Pa3BHBAIOT I103HABATEIIbHBIC
IPOIIECCHl, CIHOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH 00JIaaaTh
OyayImuii CienuanucT.

OcHOBHBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN BKIIFOYAIOT B CEOsI:

— pabora B MajbIX Tpynnax (KOMaHJie) - COBMECTHasl JIEATENbHOCTh CTYACHTOB B IPYIIE
0]l PYKOBOJCTBOM JIMJIEPA, HAIIPABJICHHAs Ha pELIeHHue oOuiei 3agauu MyTéM TBOPYECKOIO
CJIO’KEHUS Pe3yJIbTaTOB MHIMBHUIyaIbHON PaOOTHI WIEHOB KOMAH/IbI C JCICHHEM ITOJIHOMOYUN U
OTBETCTBEHHOCTH,;

— IPOEKTHAas TEXHOJIOTUA - HHAMBUIYalbHAs UM KOJUIEKTUBHAS JESITEIbHOCTD 110 0TOOPY,
pacnpeneseHuI0 U CUCTEMaTU3aly MaTepuaa 1o OIPECIICHHON TeMe, B pe3yJIbTaTe KOTOPOu
COCTaBIISIETCS IPOEKT;

— aHalu3 KOHKPETHBIX CUTyallMi - aHalIMu3 peajibHbIX MPOOJIEMHBIX CUTYalMi, UMEBIINX
MECTO B COOTBETCTBYIOILEH 00JaCTH MPO(ECCUOHATBHON NEATEIbHOCTH, U MOMCK BapHaHTOB
JY4YILINX PELICHUM;

— DPa3BUTHE KPUTUYECKOI'O MBIIUICHUsS — 0Opa3oBaTelibHas JeATebHOCTb, HAIpaBJICHHAs
Ha Pa3BUTHE y CTYACHTOB Pa3yMHOTO, pe(IEKCHBHOTO MBIIUICHHUS, CIIOCOOHOTO BBHIIBUHYTH
HOBBIE UJICHU U YBUJIETh HOBBIE BO3MOKHOCTH.

[Tongxox pa3bopa KOHKPETHBIX 3aad M CUTYallMii [IMPOKO HCIIOJB3YeTCs Kak
npernojiaBaTesaeM, Tak U CTyAEHTaMHM BO BpeMs JIEKIMH, JaOOpaTOPHBIX 3aHATHH M aHaIn3a
pe3y/IbTaTOB CaMOCTOSATENBHOM PabOTBl. DTO OOYCIOBIEHO TEM, YTO IpPU HCCIECJOBAaHHHU U
pPEIIEHUN Ka)KJOM KOHKPETHOM 3aJaud MMEETCs, KaK IIPAaBWJIO, HECKOJBKO METOJIOB, a 3TO
TpebyeT pa30opa 1 OLIEHKH LIEJI0H COBOKYITHOCTH KOHKPETHBIX CUTYaI[HH.

KOJIH4€eCTBO
Hcnonb3yemble HHTEPAKTUBHBIE 00pa3oBaTe/IbHbIE
Cemectp | Bua 3ansrus HHTEPAKTHUBHBIX
TeXHOJOTHHU
4acoB
[IpakTrueckue 3aHATHS B pexumax
5 JI B3aUMOJCHCTBUS «IIPETNOAABATENb — CTYACHT» HU 8
«CTYEHT — CTYJIECHT»
Hroro 8

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapvi, JIP — nabopamopuvie 3anamus, CPC —
camocmosmenvhas paboma cmyoenma

Temsbl, 3a1aHust U BOMPOCHI JUIsI CAMOCTOSITENIbHOW pabOThl MpHU3BaHbl C(HOPMHUPOBATH
HaBbIKM TIOMCKAa HH(OpMAallMK, YMEHHUS CaMOCTOSITENIbHO PacHIMpsATh U YIIyOJsATh 3HaHUS,
MOJIy4YEHHBIE B XO/1€ JIEKIIMOHHBIX U MPAKTUUECKUX 3aHATHUI.

[Tonxon pa3dopa KOHKPETHBIX CUTyallM HIMPOKO MCIIONB3YeTCsS KaK MPEenoJiaBaTeseM,
TaK ¥ CTyJ€HTaMU MpH MPOBEJCHUN aHAIN3a PE3yJIbTaTOB CAMOCTOSTEIbHON pabOTHI.

I[J'If[ JiL ¢ OrpaHU4YC€HHBIMH BO3MOKHOCTAMH 3O0POBbA MPEAYCMOTPEHA OpraHu3anud
KOHCYJIBTAIMH C UCIIOJIb30BAaHUEM DJIEKTPOHHOM MOYTHI.

J171st TUTT ¢ HApYIICHUSIMH 3PEHHS:

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

— B (popMe 2IEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyLIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OITOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHoM (opme,




— B (hopMe 3JIEKTPOHHOTO JIOKYMCHTA.

Jljis a1l ¢ OrpaHWYCHHBIMU BO3MOXHOCTSMHU 3J0POBbSI MIPEIyCMOTPEHA OpraHU3aIus
KOHCYJIbTAIIMH ¢ UCIIOJIb30BAHUEM 3JICKTPOHHOM MOYTHI.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

4. OueHoYHbIE U METOAMYECKHE MATEPHAJIbI
4.1 OueHouyHble cpeAcTBAa VIS TeKYHIEro KOHTPOJSA  YCEeBAaeMOCTH H
MPOMEKYTOYHOM aTTeCTAUMHU

OueHoYHBIE CpelCTBAa NpPEAHA3HAUCHBI /ISl KOHTPOJS M OLEHKH 00pa30BaTEIbHBIX
JOCTIDKEHUH 00y4aroIuXcsi, OCBOMBIIMX NPOrpaMMy y4eOHOM IMCUMIUIMHBI «HA3BaHHE
JMCIUTIITMHBDY.

O1eHOUHBIE CPEJCTBA BKIIIOYACT KOHTPOJIbHBIE MaTEpHAalIbl Ui MMPOBEACHUS TeKYyIIero
KOHTpOJIsi B ¢opme pedepata 1mo HpoOIEeMHBIM BOIPOCAM, PAa3HOYPOBHEBBIX 33/aHHH, U
NMPOMEKYTOYHOM aTTecTalum B popMe BOIPOCOB U 3aJaHUH K 3a4ETYy.

OneHouHBIE CpencTBA Ui HMHBAJIUIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU

3JI0POBBSI BEIOUPAIOTCS C YYETOM UX MHIUBHYaIbHBIX CUXO()U3NUECKIX 0COOCHHOCTEH.

— NpH HEOOXOAMMOCTH WHBAJIMAAM M JIMIAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI ITPEJOCTABIISIETCS JOMOTHUTEILHOE BPEMsI ISl [TOJTOTOBKU OTBETA HA SK3aMEHE;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUSHHsI MHBAIUAOB H JIUIL C
OTPaHMYCHHBIMH BO3MOYKHOCTSIMHU 370pPOBbS MPEAYCMaTPUBACTCS MCIIOJIb30BAHNE TEXHHYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHUIYAIbHBIMA OCOOCHHOCTSIMU;

— TIpH HEOOXOIUMOCTH ISl 00YHYAIOIIUXCsl C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/10POBbS
U WHBAJIWAOB TIPOIEAypa OICHUBAHUS pE3YyNbTAaTOB OOydYeHHs 10 JAWUCHUILUIUHE MOXKET
IPOBONUTHCS B HECKOJIBKO 3TATIOB.

[Iponienypa oneHMBaHUsI Pe3yJIbTAaTOB OOYYEHHS WHBAIWAOB M JIUI] C OTpaHUYCHHBIMHU
BO3MOXKHOCTSIMH 370pOBbSI IO JUCHUIUIMHE (MOIYJIO) TIpeIyCMaTpHBaeT IPeIOCTaBICHUE
uHpopMmanuu B (opMax, aZaNTUPOBAHHBIX K OTPAHMYCHHSIM WX 3J0POBbS U BOCIPHATHS
uHpOpMaLUu:

JUist T ¢ HApyIIEHUSIMHA 3PSHHS

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIEeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jliist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TepeyeHb MOXeET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0ydJaronuxcs.

CprKTypa OLHCHOYHBIX CPEACTB AJHA Telcymeii u l'lpOMe)KyTO‘-lHOﬁ aTrreCcTalnmum

KonTtponupyemsie pa3aens! (TeMbl) KOMIIe- HanMCHOBAHMC OUCHOHOIO CPEACTBA
Ne poIHpy pasil Texymuit IIpomexxyTouHast
JMCIUTUTAHBI TEHIHN
KOHTPOJIb aTTecTanus
1|BBenenue OIIK-1 Yo 3B (1)
5 OCHOBBI TEOPUH BIEKTPOIPOBOAUMOCTH OIK-1 VO, [P 3B (2-6)
METAJUIOB U TIOJYTIPOBOIHUKOB
3|9neMeHTh! (HU3UKH MTOJYNPOBOIHUKOB OI1K-1 YO, KP 3B (7-11)
4 BHeMeHTHavm 0a3a coBpeMeHHbIX OBM, OIK-1 vO, 1P 3B (12-13)
CHUCTEMHBIH OJIOK.




5 HonyripOBo;[HHKOBHe 3aITOMHUHATOIIHE OIK-1 VO, IIP 3B (14)
YCTPOWCTBA

6| Mutepdeiicsl BBOIA-BEIBOAA 82_12_1’ Yo, 3P 3B (15)

7 |Buemnsisa maMats B OBM. 1(_){2_1;-1, Yo, 3P 3B (15)
OIIK-1,

8|Orobpaxenne napopmaiuu B 9BM [IK-2 Yo, 3P 3B (16)

9|Casi3p OBM c BHemIHel cpeaon 1(_){2_1;-1, Yo, 3P 3B (17)

10|JTuruu cBsi3u mexxay OBM 825_1’ YO, 3P 3B (18)
OIIK-1,

11|epcnexTrel DBM. KBaHTOBBIE KOMITBIOTEPHI K-2 1P, 3P 3B (19)

HOK333Te.]'ll/l, KPUTECPHUH U LIKAJIA OCHKHU C(l)OpMI/IPOBaHHLIX KOMIIeTeHIIUii

CootBercTBe IOPOrOBOMY VPOBHIO OCBOCHMS KOMIETEHLUUH IJIAHUPYEMBIM
pe3yabTataM OOy4eHHs W KPHUTEpPHSIM UX OICHWBaHUS (OICHKA: Y/AOBJETBOPHUTEIbHO
/3a4TeH0):

OIIK-1 Cnocoden npumMeHATH GyHIaMeHTAIbHbIE 3HAHUSA, MOJyYeHHbIe B 00J1aCTH
MaTeMaTH4YeCKUX U (WJIM) eCTeCTBEHHbIX HAyK, UM HCHO0Jb30BATH HMX B
npodeccHoHAIbLHOM eI TeJTbHOCTH

3Hatp NOIIK-1.2 (40.001 A/02.5 3n.2) OTe4yecTBEHHBIH U MEXIYHAPOIHBIM OMBIT B
00JIaCTH MaTeMaTHYeCKUX W (WJIM) E€CTECTBEHHBIX HAayK, M HCIIOJIb30BaTh UX B
npodeccnoHaNbHOMI e TeNbHOCTH

Ymern

Baagerr  MOIIK-1.8 (40.001 A/02.5 JIp.2 Tn.) JlearenbHOCTh, HAIpaBJICHHAS HA pEIICHUE
3a/1a4 aHAJUTUYECKOTO XapakTepa, MPEIoJaraliux BBIOOP W MHOrooodpasmue
aKTyaJIbHBIX CIIOCOOOB pEIIEHUS 3a]lady, C HCIOIb30BaHHUEM (yHIaMEHTAIbHBIX
3HaHWH, MOJYYEHHBIX B 00JACTH MAaTEMAaTHYECKUX U (HMJIU) ECTECTBEHHBIX HAYK

nK-2 Cnoco0eH aKTMBHO Y4aCTBOBATh B HCCJIEIOBAHMU HOBBIX MAaTeMATHYECKHX
MojieJieii B eCTeCTBEHHBIX HAYKaxX
3Hath UIIK-2.1 (06.016 A/30.6 3u.3) [IpeameTHas 061aCTh U METOIBI MATEMATHIYECKOTO

MOJICIIMPOBAHMSI B €CTECTBEHHBIX HayKax
NITK-2.3 (40.001 A/02.5 3H.2) OredyecTBEHHBII M MEXIYHApOJIHBIM ONBIT B
UCCIIIOBAHMH MaTEMaTHUECKUX MOJIeNIel B €CTECTBEHHBIX HayKax

Ymern NITK-2.6 (06.016 A/30.6 V.1) Ananu3zupoBaTh BXO/IHbIE JaHHbIE NIPU IPOBEACHUU
UCCIIEIOBAaHUI MaTeMaTHUECKUX MOJIeel B €CTECTBEHHbIX HayKax

Baagers UIIK-2.11 (40.001 A/02.5 p.2 Tx.) JesTenbHOCTh, HalpaBieHHAs Ha pellleHUe
3aa4 aHAJIUTHYECKOro XapakTepa, IMpeanojararolliuX BbIOOp M MHOroodpasue
aKTyaJbHBIX CIMOCOOOB pemieHus: 3amad, pa3pabOTKH HOBBIX MAaTEeMaTHYECKHX
MoJieNiell B eCTECTBEHHBIX HayKax

CootBercTerie 0230BOMY __VPOBHIO  OCBOEHHWsS  KOMIIETEHIIUI MJIaHUPYEMBIM
pe3ysabTaTaM 00yUIEeHHUS ¥ KPUTEPHUSAM MX OICHUBAHUS (OIICHKA: XOPOILIO /3aUTEeHO):

OIIK-1 Cnoco0eH npuMeHATh (yHAaMeHTAJbHbIC 3HAHMS, IOJY4YCHHbIEe B 00/1aCTH
MaTeMaTH4YeCKUX U (WJIM) ecTeCTBEHHbIX HayK, M MCHOJb30BaTh HX B
npogeccuoHAIBLHOM e TeJbHOCTH

3Hatp NOIIK-1.2 (40.001 A/02.5 3H.2) OTeyecTBEHHbIH U MEXIYHAPOJHBIM OMBIT B
o0JlacTH MaTeMaTHYeCKUX M (WJIM) €CTECTBEHHBIX HayK, M HCIIOJIb30BaTh UX B
poeCCHOHATILHOM 1eATeNbHOCTH

YMmernb



Baagers  MOIIK-1.8 (40.001 A/02.5 NIp.2 Tn.) JlearensHOCTh, HAIpaBJICHHAS HA pEIICHUE
3a/la4 aHAJTUTHYECKOTO XapakTepa, MPEANoaraloiluX BBEIOOP M MHOTOOOpa3ue
aKTyaJIbHBIX CIIOCOOOB pELICHUS 3aJay, C HCIOJb30BaHHEM (yHIaMEHTAIbHBIX
3HaHUH, MOJYYEHHBIX B 00JaCTH MaTeMaTUYECKUX U (MJIM) €CTECTBEHHBIX HAYK

InK-2 Cnoco0eH aKTUBHO Y4acTBOBATH B MCCJIEJOBAHUM HOBBIX MATEeMaTHYECKHX
MojieJieii B eCTeCTBEHHBIX HAYKax
3HaTh NIIK-2.1 (06.016 A/30.6 31.3) [IpeameTHast 006J1aCTh ¥ METOJIBI MATEMATHUYECKOTO

MOJICTTMPOBAHUS B €CTECTBEHHBIX HAayKaxX
NIIK-2.3 (40.001 A/02.5 3H.2) OTeuecTBEHHBIH U MEXKIYHAPOIHBIM OIBIT B
UCCIICIOBAaHUH MaTeMaTHUYECKUX MOJIENIEH B €CTECTBEHHBIX HayKax

Ymern NIIK-2.6 (06.016 A/30.6 ¥Y.1) AHanmu3upoBaTh BXOAHBIC IaHHBIC TTPH TIPOBEICHUN
UCCIICIOBAaHUI MaTEeMaTHUYECKUX MOJIENIEH B €CTECTBEHHBIX HayKax

Baagers UIIK-2.11 (40.001 A/02.5 Hdp.2 Tna.) JlesTenbHOCTh, HANpaBJICHHAs Ha peEICHUE
3aJa4 aHAIMTHYECKOTO XapakTepa, MpEeanojaralolluX BbIOOp M MHOT00Opasue
aKTyaJIbHBIX CIIOCOOOB pelIeHHs 3ajad, pa3pabOTKU HOBBIX MaTeMaTUYECKUX
MOJICJIEH B €CTECTBEHHBIX HAyKax

CootBerctBe HPOJABHMHYTOMY VPOBHIQ OCBOEHHUS KOMIETEHLMH IJIAHUPYEMBIM
pe3ysbraTaM OO0yYeHHS U KPUTEPHUSIM MX OILICHUBAHUS (OIICHKA: OTJIMYHO /3aYTEHO):

OIIK-1 CnocofeH nmpuMeHTb (yHIaMeHTAJbHble 3HAHMA, MOJYYeHHbIe B 00J1aCTH
MaTeMaTH4YeCKUX U (MJIHM) eCTeCTBEHHBIX HayK, M MHCIO0Jb30BaTb HMX B
npogeccuoOHAIBLHOM 1esITeJIbHOCTH

3HaTh NOIIK-1.2 (40.001 A/02.5 3H.2) OTeuyecTBEHHBIH W MEXKIYHAPOIHBIA OIMBITB B
001acTH MaTeMaTHYeCKUX W (WINM) eCTECTBEHHbIX HAayK, W MCIOJb30BaTh UX B
poeCCHOHAIBHON e TEIHLHOCTH

Ymersn

Baagers MOIIK-1.8 (40.001 A/02.5 dp.2 Tn.) JlesarenpbHOCTh, HampaBlIeHHAs HA PEIICHUC
3a]a4 aHAUTHYECKOTO XapakTepa, MPelroyiaraloliux BbHIOOP U MHOrooOpasue
AKTyaJIbHBIX CIIOCOOOB pEIICHHS 3a/1ad, C HCIIOJIb30BaHHEM (HYHIaMEHTAIBHBIX
3HAHMA, TOTyYEHHBIX B 00JIACTH MAaTEMAaTUYECKUX U (MJIM) €CTECTBEHHBIX HAYK

MK-2 CnocoGeH aKTHBHO Y4YacTBOBATh B MCCJIEJOBAHUHM HOBBIX MaTeMaTHYeCKHX
MojieJiell B eCTeCTBEHHbIX HayKax
3HaTh NITK-2.1 (06.016 A/30.6 31.3) [IpeameTHas 006JaCTh U METOJbI MATEMATHUYECKOTO

MOJICIUPOBAHMSI B €CTECTBEHHBIX HAyKax
WUIIK-2.3 (40.001 A/02.5 3u.2) OTevecTBEHHBI M MEXKIAYHAPOIHBIA ONBIT B
UCCIIEIOBAHMM MaTEeMaTHUECKUX MOJIeNIel B €CTECTBEHHBIX HayKax

Ymern NITK-2.6 (06.016 A/30.6 V.1) Ananu3zupoBaTh BXO/HbIE JaHHbIE NPU IPOBEACHUN
UCCIIEIOBaHUN MaTeMaTHUECKUX MOJIeNIel B €CTECTBEHHBIX HayKax

Baapgers UIIK-2.11 (40.001 A/02.5 p.2 Tx.) JesTenbHOCTh, HaNpaBieHHAs Ha pellleHUe
3aa4 aHAJIUTHYECKOro XapakTepa, IMpeanojararolliuX BbIOOp M MHOroodpasue
aKTyaJbHBIX CIMOCOOOB pemIeHust 3amad, pa3pabOTKH HOBBIX MaTEMaTHYECKHX
MoJieNielt B eCTECTBEHHBIX HayKax

TunoBble KOHTPOJIbHBIC 3aJaHUSI WJIM HHBIE MaTepHaJIbl, He00XOaAMMBbIE s
OLCHKM 3HAHWI, YMEHUH, HABBIKOB U (MJIH) ONBITA JEATEJIbHOCTH, XapaKTEPH3YIOLIUX
3Tanbl (POPMHUPOBAHUS KOMIIETCHIIHI B IpolLecce OCBOCHHUsI 00pa30BaTeIbHON MPOIrpPaMMbl

IIpumepnwiii nepeuenv mem pegepamoa.
1. Msorosmurrepusie  TpaH3uctopbl. IloneBsle  Tpan3ucropel. MOII-cTpykTypsl €
M30JIMPOBAHHBIM 3aTBOPOM U UX OBICTPOJIEHCTBUE.
2. Marnetu3smM. MarHuTHble MaTepuaibl: JMAMarHeTUKH, MapaMarHeTUKH, (eppoMarHeTHKH.
KpuBas namarunuenHoctu ¢peppomaraetukoB. Temmneparypa Kiopu. JloMmeHHast CTpyKTypa.



3. DOmnekrponHo-nmydeBass Tpyoka (DJIT). dusznueckue mporeccel B DJIT: TepmosnekTpoHHas
IMHCCHS, OTKIOHEHHE, (POKYCUPOBKA, TIOMUHECIICHIINS.

4. OcCHOBHbIE HalpaBJICHUS Pa3BUTHs MHTErPAIbHBIX cXeM. [lepcrieKTuBbl pa3BUTUS MUKPO- U
HAHOJJIEKTPOHUKHU.

5. IIpuHUUIBI IPOEKTUPOBAHUS UHTETPAIHBIX MUKPOCXEM U MUKPOIIPOLIECCOPOB.

6. Apxurektypa ¢on Heiimana wu 0000meHHass CTpyKTypa CHCTEMHOro OJjoka:
mukporporneccop (MII), namsate, mmHa. OCHOBHBIE XapaKTEPUCTHKU MHKporporieccopa (MII):
TEXHOJIOTUSI M3TOTOBJICHUSA, HANPSHKCHHUE MUTAHUSA, 00BEM aqpecyeMOW MaMsTH, Pa3psAHOCTD
IIMHBI JaHHBIX, TAKTOBAsI YaCTOTA, pa3psAHOCTh peructpoB. Luki MII u ero ¢asbl.

7. BzanmopelictBue mukpornpoueccopa (MII) u onepaTMBHOro 3allOMHHAIOLIETO YCTPOMCTBA
(O3Y). Crioco6s1 oomena nHpopmarueit mexay MII 1 BHEIIHUMH YCTPOMCTBAMU: CHHXPOHHBIH,
ACHHXPOHHBI W TOJXYCHHXPOHHBIH. Pexumbl paboThl mmpoleccopa: NpephIBaHHE, MPSMOU
JOCTYI K MAMSTH, OKUJaHKE.

8. IHuuet um wux ocHoBHble xapaktepuctuku (ISA, VESA, AGP, PCI, PCI-E).
MynbTumiekcupoBanre. CeBEpHBIN U F0KHBIA MOCT.

9. Croeumanm3upoBaHHBIE MHKPOMPOLECCOPbl. MyIbTHIIPOLIECCOPHBIE W MHOTOSACPHBIC
koHpurypauuu. Cynep 9BM.

10. OOmast opranuzanusi nMamMsATH. XapaKTEPUCTUKH MaMATH: OBICTPOACHCTBHE, MOTpedIsemMast
MOIIHOCTb, BO3MOKHOCTb JI0CTYIIa, CTOUMOCTb, EMKOCTb.

11. VerpoiicTBo anementa quHamudeckoro O3Y. YerpoiicTBo anemenTa crarnyeckoro O3VY.
12. Duepro3aBucuMass M SHEproHe3aBUCHUMas NamATh. JIMHaMuyeckoe  OnepaTHBHOE
3anomuHaromee ycrpoiicteo (JO3Y). IlpuHummsl pabOTBl W METOABI  PEreHEpaIUH.
[Ipumenenue 103V B OBM.

13. TloctosiHHOe 3anmommHaromiee ycrpoicTBo (I13V). DnemMeHTH Ha OCHOBE CTPYKTYp C
iaBaromuM 3atBopoM. Ctupanue unpopmanuu. [Ipumenenue 13V B OBM. CpaBuutenbHbie
XapaKTEepUCTUKU U nepcrekTuBbl pazsutud [13Y. Onem-namsaTs.

14. Ponp u MecTo pa3nuuHblX TUHOB namatu B OBM. [lpuHuunel opraHuzanuu HaMmsTu.
Hanpasnenns pa3BuTHs 3allOMUHAIOIINX YCTPOMCTB. IlepCreKTHBHBIE TEXHOJIOTMU YCTPOMCTB
HaMsATH.

15. Ompenenenue anemenTta namsatu. buctadbunbHocTs. Tpurreps.

16. Tpanszuctopsl ¢ MOII-cTpykTypoil. TpaH3UCTOPHI C MJIABAIOLIUM 3aTBOPOM.

17. ®yuxuum uHTepdelica BBOJa-BbIBOAA. KOHCTPYKTHBHAasi COBMECTHMOCTb HHTEp(ENCOB.
YcrpoiictBo TunnuHoro uHTepdeiica. Meroasl gocryna FIFO u LIFO.

18. UHrepdeiic mocnmenoBarenbHOW CBs3W. JlyIulekcHas ¥ TONYIYIUIGKCHAs — CBSI3b.
ACUHXpOHHasT M CHUHXPOHHAs CBsI3b. THIIBI YHUBEPCAIBHBIX M CIEHHUAIM3UPOBAHHBIX
uHTepdeiicoB. CkopocTh nepeaaun HHGOPMaIUHU U 3IEKTPUUECKUE TapaMeTpBhI.

Mozaem. AMIUIMTy[Has, YacTOTHass M ¢a3oBas MOAyJsuMs curHana. llepemada naHHBIX 1O
Tene@OoHHBIM TUHUAM. CKOPOCTh NMepeaayu JaHHBbIX.

19. IlpuHuuMnbl XpaHeHUs, 3alUCU M CUUTHIBAaHUS WHGOpPMAllMM HAa MAarHUTHBIX HOCHTENSX.
Tunbel MarHUTHBIX HOCUTENIEW M MarHUTHBIX TOJNOBOK. llpomonbHas W momepeuHas 3amuch
uHpopmanuu. [IpenenbHas IIOTHOCTD 3alUCH M CKOPOCTh JOCTYIA K 3alIUCAHHOM HH(OpMAaIHH.
JIBoiiHON aHTU(eppOMarHuTHBIN cioil. BepTukanpHas 3amuch MHPOpMAIMM HAa MarHUTHBIX
JUCKax.

20. Opranm3anms wHGOpPMANMK HAa MArHUTHBIX JHCKax. | OJIOBKH, JOPOKKH, CEKTOPHI,
mwHApel.  CTpykTypa paloyero ciiosi MarHuTHBIX JMCKOB. Dusnueckue (HakTopsl,
OTrpaHUYMBAIOIINE TUIOTHOCTh 3aMUCH.

21. Vcnonb3oBaHUE ONTUYECKUX SIBICHUH /7Sl OBBIIEHUS MJIOTHOCTH 3alKicy HHPOpMAaLUK Ha
MarHUTHBIX HOCUTENSX. MarHuTOONTHKA.

22. OnTuueckas namath. [IpenenbHas mI0THOCTH 3anicu HHGopManuu B onTuke. KonupoBanue
23. mHpOpMaIK Ha omTHYecKoM KommakT-mucke. CD u DVD rtexnomoruu. Blu-Ray u HD-

DVD rtexnonmoruu. YCTpoiCTBO 3aMUCHIBAEMBIX U TIEPE3aMUChIBAEMBIX KOMIAKT-1ucKkoB (CD-R,
CD-RW).



24. TloBblmieHHE TPEACTBbHON TUIOTHOCTH 3amuch WHMOpMaIuu. MHOTOCIONHBIE ONTHYECKUE
nucku. TpexmepHas onTudeckas namsTh: GoropedpakTUBHBIE U (POTOXPOMHBIEC MATEPUAIIBI.

25. Ilpuniunel  oToOpakeHUs  BU3yalbHOW  uMHpopManuu.  AndaBUTHO-IM(PPOBBIE U
rpaduveckue (aHanoroBbie) MOHHTOpPHL. DopmupoBanue wuzodpaxenuss B IJIT, crpounas
(uepeccTpoyHas ¥ MPOTPECCUBHAA) U KaApoBas pa3BepTku. OToOpaxkeHue LBETA.

26. Ilnockme  MOHHUTOPBL:  >KuAKOKpucTaumueckue  gucmien  (LCD),  miasmeHHbIe
(razopaspsnnbie, PDP) monuTOphl, Aucruien Ha OCHOBE aBTOAIeKTpoHHOW smuccuu (FED),
OLED-gucmnen, AMOLED-aucmieu.

27. Beon wu BeBom wuHbopmanmu B OBM. Iludpo-anamorooe wu aHamoro-uudpoBoe
npeoOpa3zoBanue. I[lpunuunel peanuzauuu. Paspsgnocts u morpemnoctu [IAIT u AIIL
[TonsiTre o LMPPOBOM METO/I€ XpaHEHUS U Mepeaydl aHaJIOTOBOM HH(OPMALIUH.

28. BBox onrtuueckoro uzobpaxenus B DBM: npubdopsl ¢ 3apsaoBoii csa3bio (I13C). [Ipuanun
nevictBus [13C-kamepsl.

29. IpunHuuns! oTOOpakeHus: MHGOPMAIMK Ha TBEPBIX HOCUTEINSX — MPUHTEPHI U IIOTTEPHI.
AndaButHo-uM(dpOBBIE U TpapuuecKkue MNPUHTEPbl. MarpuuHble, CTpYyiHBIE, Ja3epHblE U
CBETOJIMO/IHbIE IPUHTEPHI. L[BeTHas neyarts.

30. Metoas! koarpoBaHUs HHPOPMALIMK: aMIUTUTYAHAs, (Da30Bast U YaCTOTHAsI MOIYJISIIUS.

31. IlpenenbHble pa3Mepbl, OBICTPOJCHCTBHE W 3HEprosarparbl. HaHOTEXHOJIOTHH W HOBBIC
MaTepuabl.

32. BoluncieHHsT B «KJIACCMYECKUX» M «KBAHTOBBIX» KOMIIBIOTEpaX. BHUTBI M KyOWTHI
«KBaHTOBBIE» aNTOPUTMBI.

33. O0mas cxemMa KBaHTOBOTO KOMIBIOTEpa. BO3MOXHOCTH H TEPCIEKTUBBI MPUMEHEHUS
KBaHTOBBIX KOMIIBIOTEPOB.

34. Tloctpoenue KBaHTOBOro KommbioTepa. KorepeHTHOCTh cocTtosiHMi. OcoOeHHOCTH
«KBAaHTOBBIX» BBIYMCICHUN. PaspyilieHue KOrepeHTHOCTH KaK HWCTOYHUK OLIMOOK IpHU
«KBaHTOBBIX)» BBEIYHUCIICHUSIX U UX KOPPEKIIHSL.

35. OcoOeHHOCTH ONTUYECKUX MHU(PPOBBIX YCTPOMCTB. BO3MOXHOCTH U TEPCIEKTUBBI
ONTUYECKOTO KOMIIbIOTEPA.

36. IlepcriekTUBHbBIE HAMPABICHUS PA3BUTHUS MUKPO- U HAHODJIEKTPOHUKH.

3a4eTHO-IK3aMEeHAIMOHHBbIC MaTePHAJIbI JIsl IPOMEKYTOYHOM aTTecTanuu (3a4er)

Ilepeuenv 60npocos, 6bIHOCUMbIX HA 3a4em

1. KpaTkue cBeeHMs U3 KBAaHTOBOW MEXAHUKH.
OnextpoHnbl. Boinsl ae bpoitna. CooTHomeHne HeolpeneaeHHOCTH. BomHoBast pyHKIMs.

2. CHeKTp 2JIEKTPOHHBIX COCTOSHUN B aTOMax, MOJIEKYJIaX U KpUCTAJLIaX.
Yactuiia B OAHOMEpPHOM NOTEHUMAIbHOW siMe. AToMm Bojopoaa. CHEKTp 3IEKTPOHHBIX
COCTOSIHUM aToMa BOAOPOJAa. DHEPreTUYECKHE COCTOSHUS JJIEKTPOHOB B MHOTO3JIEKTPOHHBIX
atomax. KBaHTOBbIe uncia. DneKTpoHHbIE 000704Ykd. Bunapl xumuueckoit cBsasu. Ilonarue o
30HHON CTPYKType TBepIbIX Teid. IIpuHIMN pasjeneHus BelecTB Ha MPOBOAHUKU (METaIbl),
MOJIYTIPOBOJHUKU U U30JIATOPHI (JUIIEKTPUKH).

3. DneKTpOpPOBOJHOCTD TBEPBIX TEIL.
Mopens snexkTpoHHOro rasa. KBaHTOBas MoAeNnb 3JIEKTPONPOBOAHOCTH. TpexMepHBbIi
NOTEHUMANbHBIA  AmuK. OHepruss @Pepmu. Ounenka uucna cocrosHuil. IlnoTHOCTB
SHEPreTUYECKUX COCTOSTHUM.

4. Pactipenenennie @epmu. DIEKTPOHBI U JBIPKH.
KonuyecTBO 31€KTpoHOB B 30HE MpoBOAMMOCTH. COOCTBEHHAs KOHIIEHTpAIus HOCHTENeH
3apsjia B MOJIYNPOBOJHUKE. YpoBeHb PepMu B OECIIPUMECHOM IMOTYITPOBOIHUKE.

5. CobcTBEHHAs U IPUMECHas! IPOBOJAUMOCTD MOIYIPOBOAHUKOB.
[TonynpoBonHuku n- u p-tuna. IlonoxxkeHne ypoBHsS PepMU B JIEKTPUYECKH HEHTPaIbHOM
MOJIyIPOBOJHUKE. TEeXHOIOrMY JIETHPOBAaHUS MOJIYIIPOBOIHUKOB.

6. JIBrxeHne CBOOOJHBIX HOCUTEIIEH 3aps/ia B METaJulaX U MOJYINPOBOTHUKAX.



[TomympoBoTHUKK B MHKpOdJIeKTpoHHMKe. Hocutenu 3apsiga B monymnpoBogHuke. JlperidoBbiid
Tok. luddy3nonnslii Tok. 3akon Oma. YpaBHEHHE HETIPEPHIBHOCTH.

7. 21eKTPOHHO-IBIPOYHBIE NTEPEXOAbl U UX XaPAKTEPUCTUKH.
KoHTakTHBIE SIBIEHUS HA TPaHUIE ABYX HOJYINPOBOJHUKOB. DJIEKTPOHHO-ABIPOYHBIN MEPEXO.
Pacuer nons u norenumana. lupuna 3anuparomero ciosi. Beicota nmoreHuuaabHoro dapnepa.
WMHxekuuss M 3KCTpaklMs HEOCHOBHBIX HOCHUTENEH 3apsiia B p-N-mepexone. Bonprammnepnas
xapakTtepucTuka. Buasl npoboes. IlomympoBoguukoBbie auonbl. duddepenunaabHoe
COIIPOTHUBIIEHUE P-N-TiepexoaoB. bappepHas eMkocTh p-N-niepexona. Juddy3noHHas eMKocTh p-
n-mepexoja.

8. lpyrue Buabl KOHTAKTOB.
Kontaktr wmeramn —  nmodnynpoBoAHMK.  Owmuuyeckue  KOHTAakThl.  KOHTakT — Mexay
MOJIyTIPOBOJHUKAMHU OJIHOT'O THUIIa TPOBOAUMOCTH. ['eTeponepexosl.

9. bunomnsipHbie TPaH3UCTOPHI.
B3aumoneiictBue 1ByX OJIM3KOPACIIONOKEHHBIX 3JIEKTPOHHO-IABIPOYHBIX MepexooB. [IpuHumn
paboThl OUIONSIPHOTO TpaH3UCTOpa. Buapl OUMONSAPHBIX TpaH3UCTOpPOB. Poib TOka yTeuku
MEXY KOJJIEKTOPOM H 0a30H.

10. PesxuMbl pabOThI U CXEMBI BKIIOYCHHS OUTIONISPHBIX TPAH3UCTOPOB.
Pexxumpl pa®oTbl. OCHOBHBIE CXEMbl BKIIIOUEHHUS. YCHUJIEHHE TOKa M HampsbkeHus. Cxema c
obmeli 6a3zoi. Cxema ¢ oOuuM dMUTTEpOoM. Cxema ¢ 00IIHUM KOJIJIEKTOPOM.

11. [loneBbie TPaH3UCTOPHI.
[MpuHIMn paboThI MOJEBBIX TPAH3UCTOPOB. BHUIbI 10JIEBBIX TpaH3uCTOpOB. Flash — mamsaTh

12. Jlornueckue GpyHKIHH
[IpencraBnenue yoruyeckux Hyned u eaunHul. [lomoxutensHas M OTpHUIIATETIbHAS JIOTHKU.
WuTerpanbHble JIOTHYECKUE 3JIEMEHTBHI.

13. TpaH3uCTOPHBIE JIOTUKH
PTJI, TTJI, U?J1. TlapameTphl TOrHYIeCKUX 31eMenToB. CyMMaTop.

14. UnTerpanbHble TPUTTEPDI
RS-tpurrep: npunmumn padotsl, Tabnuna uctuHaocTH; RST-Tpurrep, T-tpurrep, JK-tpurrep.

15. 3anoMuHaroniue ycrpoicrasa
03V, II3Y. Buemnue 3Y. @eppomarHeTHku. JlomeHHblE CTPYKTypbhl. MarHutHbele 3VY.
Maruauroontuyeckue 3Y. Onruueckue 3V.

4.2 MeTtoanueckue MaTepuaJibl, onpe/e/siioliue Npoueaypbl OLeHUBAHUS 3HAHUI,
YMEHHUil, HABbBIKOB W (WIH) ONbITA [JAeATEJbHOCTH, XaPAKTEPHU3YKOIIUX ITanbl
(opMupoBaHNA KOMIIETEHIMI

MeToanuyecKkue PEKOMEHAAUHA K C1aYe 3a4eTa

Kpumepuu evicmaeénenus oyenox

O1eHKa «3aumeHo:

— JIOCTaTOYHEINA 00bEeM 3HAHUM 110 JUCLUILINHE;

— YCBOEHUE OCHOBHOM JIUTEPaATyphl, pPeKOMEHOBAHHON y4eOHOI mporpaMmoi;

— YMEHHE OpPHUEHTHUPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIMIX M HaMpaBICHUSX 10
JUCLUILIMHE U JaBaTh UM OLICHKY;

— WCTOJIb30BaHUE HAYYHOW TEPMHUHOJIOTHH, CTHIIMCTHYECKOE W JIOTHUYECKOE H3JI0KCHHE
OTBETa Ha BOMPOCHI, YMEHHUE JIeTIaTh BBIBOBI O€3 CYIIIECTBEHHBIX OIIMOOK;

— BIIQJICHUE WHCTPYMEHTapHeM Y4YeOHOW IHUCIMIUIMHBI, YMEHHE €ro HCIOJIh30BaTh B
pEIICHUH TUIOBBIX 33]1a4;

— YMEHUE pelIaTh CTaHIapPTHBIC 3a/1a4H;

— aKkTHBHas paboTa Ha NA0OPATOPHBIX 3AHATUAX, JOCTATOYHBIA YPOBEHb HCIIOTHEHUS
WHIWBUIyaJIbHOTO 3aaHus (pedepar, KOHTpoJibHas paboTa);



— JIOCTATOYHBIH YpOBEHb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpamme
KOMIIETECHIIUH.
O1eHKa «He3aumeHoy:

— ¢parMeHTapHBIC 3HAHMUSI 110 TUCHIUTLINHE;

— 3HAaHUE OTICIIBHBIX HWCTOYHHUKOB, PEKOMEH/JIOBAaHHBIX Y4YeOHOW MpOrpaMMoOu 110
JTUCITUTUIAHE;

— MPOITYCK OOJIBIIIOTO YKUCIIA 3aHITHH, TACCUBHOE TIOCCIICHUE 3aHSTHII,

— HEYMEHUE peliaTh CTaHAAPTHBIC 3a/1a4H;

— HEYMCHHE KCII0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— paboTa Ha JIabOpaTOPHBIX 3aHATHUSX,

— HCWCIOJHEHHWE WM HH3KHH YypOBEHb (HAIMYME TpPYyObIX OMMOOK) HCIIOJTHCHUS
WHANBUIYAILHOTO 3a1anus (pedepat, KOHTpoIbHas paboTa);

— HU3KUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBJICHHBIX B pabo4ell MporpaMMe KOMITCTCHIIUH.

O1eHOYHBIC CpEICTBA Ui MHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BEIOMPAIOTCS C YIETOM UX UHIUBUAYATBHBIX MICUXO(PHU3NIECKIX OCOOCHHOCTEH.

— Npy HEOOXOAMMOCTH WHBAJIMAAM M JIMIAM C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU
3JI0POBbSI MIPEIOCTABISIETCS IOTIOTHUTEIBHOE BpeMsI JUIsi IOJTOTOBKH OTBETA HA IK3aMEHE;

— IIPH TPOBEJICHUH TPOLICAYPHI OIICHUBAHUS PE3YJIbTATOB OOYUCHHS WHBAIUIIOB M JIUIL C
OIrpaHUYCHHBIMH BO3MOXHOCTAMHU 3J0POBBA IMPEAYCMATPUBACTCA HCIIOJIB30BAHUEC TCXHUUYCCKUX
CpEe/ICTB, HEOOXOIUMBIX UM B CBSI3U C UX WHIUBUIYAIbHBIMUA OCOOCHHOCTSIMH,

— MPU HEOOXOIMMOCTH JIJIsi O0YUYaIOIIMUXCS C OTPAHUYCHHBIMU BO3MOKHOCTSMH 3/I0POBbSI
U WHBAIWIOB TPOIEAypa OICHUBAHUS pPE3YJIbTAaTOB OOYUYEHHS [0 JHUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHUBaHUsI PE3yJbTATOB OOYYCHHS WHBAIUIOB M JIUI[ C OrPAaHUYCHHBIMHU
BO3MOKHOCTSIMH 3JIOPOBbsSI 110 TUCIMILIMHE TPEAyCMaTpPUBACT MPEAOCTaBICHHE HHPOPMALIUU B
dopmax, afanTUPOBaHHBIX K OTPAHUYCHUSM X 370POBbS M BOCIIPUATHS HH(POPMAIIHH:

JUist 1 ¢ HApyIIEeHUSIMUA 3PSHHS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUst 1 ¢ HapyIIEeHUsIMU CITyXa!

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JList AL ¢ HapyIeHnsIMM OITOPHO-JBUTaTEIbHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIA TepeyeHb MOXeT OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHMHI€HTA
o0ydJaronuxcs.

5. Ilepeyennb yueOHO#H JuTepaTypbl, HH(POPMALMOHHBLIX PECYpPCOB H
TeXHOJIOT Ui

5.1 OcHoBHasi 1UTEpaTypa:

1. CagenbeB, U.B. Kypc obmeit ¢usuku. B 5-u tT. Tom 5. KBantoBas onTuka. AToOMHas
¢uzuka. ®uszuka TBepaoro Tena. du3umka aTOMHOTO sApa M 3JIEMEHTAPHBIX YaCTHUIL
[Onextponnsiii pecype] / U.B. CasenbeB — CII6.: Jlans, 2011. — 384 ¢. — Pexum mocryna:
https://e.lanbook.com/book/708.

2. Crapocensckuii, B.M1. ®uszuka moJynpoBOAHUKOBBIX NPHUOOPOB MHKPOIIEKTPOHUKH: /
B.U. Crapocenbckuii. — M.: FOpaiit, 2016. — 463 c.

3. bypOGaeBa, H.B. OcHOBBI MOTYITPOBOIHUKOBOM 3JIEKTPOHUKH [DNEKTPOHHBIN pecypc]: yueO.
nocooue / H.B. Bbypbaesa — M.. ®umsmarimut, 2012. — 312 c¢. — Pexum nocryna:
https://e.lanbook.com/book/5261.



5.2 lonostHMTEILHASI JIATEPATypa:

1. T'pyaaman, M. OcHoOBBl (QHU3UKH MOJYNpPoOBOAHUKOB / M. I'pyHaman. — Mocksa:
OU3SMATIIAT, 2012. - 771 c.

2. byp6aeBa, H.B. COopHuk 3amau 1o moaynpoBoaHukoBoi 3nektponnke. /| H.B. BypOaesa,
T.C. Inenposckas — M.: DUSMATIINT, 2004. —168 c.

5.4. UnTepHeT-pecypchbl, B TOM 4YHCJe COBpeMeHHble TpodeccHOHATbHBIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI
DNeKTPOHHO-0MOMoTeuHbIe cuctembl (IBC):
1. DBC «IOPAWT» https://urait.ru/
2. OBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru
4. 9BC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com

5.5.1IpodeccnonanbHbie 0a3bl TaHHBIX:

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

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

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

Hayunas snekrponnas 6udnuoreka (HOB) http://www.elibrary.ru/

ITonHOTEKCTOBEIE APXUBBI BEAYIIUX 3allaAHbIX HAYYHBIX )XYpPHAJIOB HAa Poccuiickoin
nﬂaT(bopMe HayuHbIX xKypHaoB HOMKOH http://archive.neicon.ru

7. HamumoHanpHas  2JIEKTpOHHas  OwOnmmoreka (mocTym K DIEKTPOHHON — OMOIMOTEKe
nuccepranuii Poccuiickoit rocynapersennoit onommorexu (PI'B) https://rusneb.ru/
8. Ilpesunentckas 6ubimoreka um. b.H. Enbriuna https://www.prlib.ru/

9. DmnekrponHas koymekius Oxchopackoro Poccutickoro ®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. "Jlextopmym TB" http://www.lektorium.tv/

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

o s W E

5.6. HudopManuoHHbIe CIPABOYHBIE CUCTEMBbI:

1. Koncynbrant [lmtoc - cripaBoyHast mpaBoBasi cucTeMa (JIOCTYII MO JIOKAJIbHOM CETH C
KOMITBIOTEPOB OUOINOTEKH )

5.7.Pecypcbl cBOOOIHOTIO 10CTYNA:
AMepuKaHCKas TaTeHTHas 0a3a qaHHbIX hitp://www.uspto.gov/patft/
[TonHbIe TEKCTHI KaHAACKKUX auccepTanuii http://www.nlc-bnc.ca/thesescanada/
KubepJlenunxka (http://cyberleninka.ru/);
MuHHCTEPCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit deneparyn
https /lwww.minobrnauki.gov.ru/;
5. ®enepanbHblii mopTan "Poccuiickoe odpazoBanue” hitp://www.edu.ru/;

6. Hudopmanuonnas cucrema "EanHoe okHO JOcTyma K 00pa3oBaTeabHbIM pecypcam”
http://window.edu.ru/;
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7. Enunas xomiexmus udpoBsIx 00pa3zoBareabHBIX pecypcos hitp://school-collection.edu.ru/ .

8. ®dexaepanbHbIi IIEHTP HHPOPMAIIHOHHO-00pa3oBaTenbHbIX pecypcos (http://fcior.edu.ru/);

9. IlIpoekt ['ocynapcTBEeHHOTO HHCTUTYTa pyccKoro si3bika uMeHu A.C. [lymknna
"OO6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHO-HH(pOpPMAIIMOHHBIH mopTan "Pycckuii s3p1k" http://gramota.ru/;

11. Cnyx0a TeMaTHUECKUX TOJKOBBIX cioBapeit http://www.glossary.ru/;

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

13. OO6pa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

14. 3axonompoekt "O0 odpa3zoBanuu B Poccuiickoit denepanuu”. Borpockl 1 oTBeTHI hitp://XNn--
273--84d1f.xn--plai/voprosy i_otvety

5.8.Co0cTBeHHBIE 3JIEKTPOHHBbIE 00pa3oBaTe/IbHbIe H HH(POPMAILHOHHBbIE PecypChl
KyoI'Y:

1. Cpena MOAy/IBHOTO quHaMHU4YecKoro o0ydenus http://moodle.kubsu.ru

2. ba3a yueOHbIX IUIaHOB, yUeOHO-METOJUUECKUX KOMIUIEKCOB, MyOIUKalUi 1 KOH(pEpEeHIUH
http://mschool.kubsu.ru/

3. bubanoreka nHGOpMaAIMOHHBIX pecypcoB Kadeapbl HHGOPMAIIMOHHBIX 00pa30BaTEIbHBIX
texHoxorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DnexTpoHHBIE 0O0pa3oBaTeNbHBIE pecypchl Kadenpbl HHPOPMAIMOHHBIX CUCTEM U
TexHosoruii B oOpazoBanuu KyOI'Y u HayuHo-meronmueckoro >xypHana "IIIKOJIBHBIE
['OAbI" http://icdau.kubsu.ru/

6. Meroanueckue ykKazaHus [Jf O0y4AIOIIMXCHA IO OCBOEHHUIO
TUCHUIIAHBI (MOIYJIs1)

[lo kypcy npenycMOTpEHO MpOBEACHUE JIEKIMOHHBIX 3aHATUN, HAa KOTOPBIX J1aeTCs
OCHOBHOH CHUCTEMATHU3UPOBAHHBI MaTepUall U MPAKTUYECKUX 3aHATHM, Ha KOTOPBIX CTYACHTHI
IPUMEHSIOT MOJIY4YEHHbIE TEOPETUYECKHE 3HAHUS K PEIICHHI0O KOHKPETHBIX 3ajad. YpPOBEHb
YCBOEHHS TEOPETHUYECKOTO MaTepuajga IPOBEPSETCs IMOCPEACTBOM OIpOca IO OCHOBHBIM
BOIIPOCaM TE€Mbl U PE3yJbTaTaM BBINOJHEHUS WHIUBUAYAIbHBIX M TPYIIOBBIX MPAKTHUECKUX
3aJlaHuH.

[Ipn wu3yuenun kypca «®Pusznyeckue OCHOBBI TnocTpoeHHs OBM» Heobxoaumo
AaKTUBU3MPOBATh OCTATOYHBIE 3HAHMS CTYACHTOB IO TAaKUM JAMCLUUIUIMHAM, Kak (u3uka u
apXUTEKTypa KOMIIBIOTEPOB.

HeoOxonnMo OTMETUTh NPAKTUYECKYI0 3HAYMMOCTh COOTBETCTBYIOIIMX IPOOJIEM,
o0paTuTh BHMMaHUE Ha TpeOOBaHHUS, NPEIbABISEMbIE K COBPEMEHHOMY CHEIMAIUCTY —
MPUKIATHOMY MaTeMAaTHKy, MOSCHUTh HEOOXOJUMOCTh HCIOJB30BAaHUS MOJYYEHHBIX 3HAHUUI
IIPY U3YYEHHUH MTOCIIEAYIOINX CIIEHHAIbHBIX KyPCOB.

Bakneimmm sTanoM Kypca sSBIsSETCS CaMOCTOsITeNIbHAs padoTa Mo TUCHUIUINHE.

Lenbto caMocTosATENbHONW paboThl SABISETCA YIayOJieHHe 3HAHUHM, NOJTYYEHHBIX B
pe3ynbTare ayIuTOPHBIX 3aHITHH, BRIpaOOTKAa HaBBIKOB MHIAMBUAYAIBHON paOOThI, 3aKpeIIeHHE
HaBBIKOB, C(DOPMUPOBAHHBIX BO BpeMs MPAKTUUECKUX 3aHATHH.

Pazoenv oucyunnunel, bIHOCUMbLE HA CAMOCMOAMENbHOE U3YYEHUEe
1. Texnomoruu co3ganus UC, BUC u CBUC
2. BeinosiHeHNe JOrMYECKUX orepanuii Ha 6a3e MoJynpOBOJIHUKOBBIX IPHOOPOB.
3. AnanoroBas u udpoBas o0padboTka HHPOPMAIIH.
4. HelipoceTeBble apXUTEKTYPbl KOMIIBIOTEPOB.
5. [TapamenpHbIE ApXUTEKTYPBI KOMIIBIOTEPOB.
6. CereBble TexHosoruu. Tononorus. Buasl nuHuii cBsa3u. OCHOBBI NIEpPEAYd CUTHAIOB
10 JIUHUSIM CBSI3U
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71a00pPaTOPHBIM 000PYIOBAaHUEM.

B ocBoeHMM IHCHUIUIMHBI MHBAIUAAMM U JUMLAMH C OTPAaHUYCHHBIMU BO3MOXXHOCTSMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyalbHas y4yeOHas paboTa (KOHCYIbTAllMM) —
JIOTIOJIHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTepuaa.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUYEHHs U YCTAaHOBJIEHUIO BOCIIMTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0yYalomUMCS HHBAJIMIOM WM JIMIOM C OrpaHUYCHHBIMHU
BO3MOYKHOCTSIMU 3/10POBbSI.

7. MaTtepuaJibHO-TEXHUYECKOE o0ecneveHne Mo JUCUMIInHe (MOIYJII0)
HO BCEM BHIaAM y‘-IC6H01>i JCATCIIBHOCTU B paMKax JUCHUITIINHBI I/ICHOJIb3yIOTCSI
aAyaIuTOpHH, Ka6I/IHCTBI nu J'Ia60paTOpI/II/I, OCHAIIICHHBIC HCO6XOI[I/IMBIM CIICHUAIIN3UPOBAHHBIM U

HanmenoBanue yueOHOM ayIUTOPHH, €€ OCHAIEHHOCTh

Ne Bun pabor
000pyI0BaHUEM U TEXHHUYECKUMU CPEJICTBAMH O0yUCHUS
1. JlexunoHHbIE 3aHATHS | AyauTopus, YKOMIUIEKTOBAaHHAs CHeUaIu3upOBAHHON
MeOEeNIbI0 U TEXHUYECKUMU CPEICTBAMHU OO YUCHHUS

2. ['pynnossie Aynutopus, YKOMIUIEKTOBAaHHAs CHeuaIu3upOBaHHOMN
(MHAMBUYaTTbHBIC) MEOCNbI0 M TEXHUYECKHUMH  CpPEACTBAMH  OOydYeHUS,
KOHCYJIbTALIU KOMIIBIOTEPAMH, IPOrpPaMMHBIM 00eCIIeYeHHEM

3. Texymuii ~ KOHTpOJIb, | AynuTopus, YKOMIUIEKTOBaHHAas CIELUAaIU3UPOBAHHOMN
MIPOMEKYTOUHAS MeOenpl0 M TEeXHHYECKUMH  CpeACTBaMU  OOyudeHus,
aTTecTalus KOMITbIOTEPaMH, MPOTPAMMHBIM 00€CIICUCHHEM

4. CamocrosTenbHas Kabuner 1yt camMocTOSTENbHON  pabOThl, OCHAIICHHBII
pabora KOMIBIOTEPHON TEXHHUKON C BO3MOYKHOCTBIO MOJKIIOUECHHS K

cetn «VHTEpHET»,IPOTPAaMMOI SKPAaHHOTO YBEJIHUYCHUS U
00ECTIEYeHHBI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTENFHYIO Cpelly YHUBEPCHTETA.

[Ipumeuanue: KonTtkperuszauus aynuropuil u ux ocHauienue onpenensercs OIIOIL




