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1 Heau u 3a1a4M U3y4YeHUs] TUCHUIUIMHBI (MOILYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

Hucuunnmza «duszndeckne 0CHOBBI MOCTpoeHust IBM» cTaBUT CBOEH LENbIO U3YyUYEHUE

($U3NYECKUX 3aKOHOB, MOJIOKEHHBIX B OCHOBY (DYHKIIMOHHPOBAHUS 0A30BBIX 3JIEMEHTOB

coBpeMeHHbIX OBM, wux ycTpoilcTBO u B3aumoneictsue. Llenn aucHMIIMHBI

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
KOMIIBIOTEPHON TEXHUKH, YTIyOIeHHe 001ero ypoBHs MpodeCCHOHATBHBIX 3HAHHM.

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 TlepeyeHb NJIAHMPYEMBIX Pe3yJbTATOB OOYUYEHHUSI MO JUCHHUILIMHE (MOIYJI0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

W3yuenne paHHOW y4yeOHOW JMCIUIUIMHBI HANpPaBICHO Ha (OPMHPOBAHUE Y
00yJarouuXxcs CICIYIOUUX KOMIIETEHIIUN:

nK-2 Cnoco0eH aKTMBHO Y4acTBOBaTh B HCCJIEJOBAHMU HOBBIX MAaTeMATHYECKHX
MojieJieii B eCTeCTBEHHBIX HAyKax
3Hatp NIIK-2.1 (06.016 A/30.6 31.3) IIpenmeTHast 0651aCTh U METOABI MATEMATUUECKOTO

MOJICJIUPOBAHUS B €CTECTBEHHBIX HAyKax
NIIK-2.3 (40.001 A/02.5 3n.2) OteuyecTBEeHHBIH M MEXIYyHAPOJIHBIA OMBIT B
HCCIIEIOBAaHUN MaTEMaTHYECKUX MOJIeNIeH B €CTECTBEHHBIX HayKax

YmMmeThb UIIK-2.6 (06.016 A/30.6 VY.l) Amnamu3upoBaThb BXOJHBIE JaHHBIE MPHU
MIPOBEACHUH UCCIICTIOBAHUM MAaTEMAaTHUYECKUX MOJIEJIEH B €CTECTBEHHBIX HayKax

Baagers  UIIK-2.11 (40.001 A/02.5 p.2 Tn.) desaTenbHOCTh, HaNpaBieHHAs HA pPEIICHUE
3a/1a4 aHAJUTHYECKOTO XapakTepa, MPEeIoyiaraloiux BBHIOOP W MHOTooOpaszue
aKTyallbHBIX CIOCOOOB pEIIeHUs 3aaad, pa3pabOTKHM HOBBIX MaTeMaTHYECKUX
MOJIETIEN B €CTECTBEHHBIX HayKax

Pe3ynbrartel 00ydyeHHs MO NHUCHUUIUIMHE JOCTHTAIOTCS B PaMKaxX OCYIIECTBIEHHUS BCEX
BUJOB KOHTaKTHOH UM CaMOCTOATENbHOM paboThl O0OydyaromMxcsi B COOTBETCTBUU C
YTBEPKACHHBIM YYEOHBIM IJIAHOM.

WHaukaTtopel  JOCTMXKEHUS KOMIIETEHUUH  CUMTalOTCs  CPOPMHUPOBAHHBIMU  IpU
JIOCTUKEHUHN COOTBETCTBYIOIINX UM PE3YyJIbTaTOB OOYyUEHUSI.

2. CTpyKTYypa M coepKaHue TUCHUIITUHbI

2.1 PacnipenesieHue TPy10€MKOCTH JUCHUILIMHBI 110 BUIaM padoT

OOmas TpyJ0éMKOCTb JUCLUILIUHBI cOCTaBseT 2 3a4. ell. (7/249acoB), UX paclpeelcHue
0 BHJIaM pa0OT MPECTABIECHO B TaOJIHIIe

CemecTtpsl
. Bcero
Buj yue6Hoii padoThl (4acel)
4acoB
KonrakTHasi pa6oTa, B TOM YHcJIe: 52,2 52,2
AyauTopHble 3aHATHS (BCEro): 52 52




3aHsTUs JEKIMOHHOTO TUIIA 34 34
JlaGopaTopHble 3aHITHS 16 16
3aHATHSI CEMUHAPCKOT0 TUIIA (CEMUHAPBI,
MPAKTUYECKHE 3aHSITHSI)
HNnas koHTaKTHas padoTa: 2,2 2,2
KonTpons camocrositensaoi pabotsl (KCP) 2 2
[Tpomesxxyrounas arrecranus (MKP) 0,2 0,2
CamocrosiTesbHasi paboTa, B TOM YHcJIe: 198 | 198
[IpopaboTka yueOHOTO (TEOPETHIECKOTO) 1 1
MaTepuaia
IToaroToBka K TEKyIeMy KOHTPOJIIO 3,8 3,8
IToaroToBKa K NPOMEXYTOYHOM aTTeCTALMU 5 5
KonTpoJn: 3a4er
Jac. 72 72
B TOM 4HcJjIe
OO0mas Tpy10eMKoOCTh KOHTAKTHAasl 52,2 | 52,2
pabora
3a4. el 2 2

2.2 CTPpyKTYypa AMCUMILINHBI
Pacnpenenenue Bu0B yueOHOM pabOTHl U UX TPYAOEMKOCTH I10 pa3zesiaM JTUCIUILTAHEI.
Pasnensl (TeMbl) TUCIUILIMHBL, H3Y4aeMbIe B 5 cemecTpe

KoJunuecTBo yacos
Bueayn
Ne HaumenoBanmue pazaenon (Tem) Beero AynurtopHasi padoTa "T?Ha
padorta
JI 113 JIP CPC
1 2 3 4 5 6 7
1. | BBenenue 2 2
5 OCHOBBI TEOPHH AIIEKTPOIPOBOTUMOCTH 4
' | METaJIJIOB U MOJYTIPOBOAHUKOB 10 6
3. | DneMeHTHI PU3UKH MOIYIIPOBOTHUKOB 12 8 4
4 OnemeHTHast 6a3a coBpeMeHHbIX DBM, 4
' | cucTemMHBIi OJIOK. 10 6
5 [TomynpoBOTHUKOBBIE 3aIIOMUHAOIINE 5
YCTpOMCTBA 8 4 2
6. | MuTepdeiicel BBOIA-BRIBOIA 4 2 2
7. | Buemmnsis namsate B OBM. 6 2 4
8. | OroOpaxkenue uHpopmanuu 8 9BM 6 2 2 2
9. | Ces3p OBM c BHemHel cpenoit 3 1 2
10. | JIuauu cBsizu Mexay 9BM 3 1 2
11. | ITepcnektusl OBM. KBaHTOBBIE KOMIIBIOTEPHI 4 2 2
HUTOI'O no pa3aejam AMCUMILIMHBI 72 34 16 18

Ipumeyanue: JI — nexyuu, 113 — npaxmuueckue 3awsamus/cemunapwvi, JIP — nabopamopnvie sausmus, CPC —
camocmosimenvHas paboma cmyoeHma

2.3 Conep:xanue pa3iesoB (TeM) THCHUATLTHHBI
2.3.1 3aHaTHA JeKINOHHOI0 THIIA

®opma
HaumeHnoBaHnue
Ne Conep:xanue pasaesia (TeMbl) TeKylero
pa3aena (TeMbl) KOHTPOJIS
1 2 3 4




®opma

Ne Haumenosane Copaep:xanue pasjesia (TeMbl) TEKYLIero
pasnesia (TeMbl) KOHTPOIS
1 2 3 4
BBenenne Ilokonmenns OBM wu wux o»iaeMmentHas ©Oaza. Poub
noryripoBotHUKOBBIX (I1IT) maTepuanos. [Ipenmyiectsa
CBUC. Texnonormueckas 6aza CBUC. 3akon Mypa.
1. CreneHb HMHTETpallMM  SJEMEHTOB.  MUHUMAJIbHBIN
TomoJiornueckuii  pasmep. (OCHOBHbIE HaIpaBJiICHUS
pasButus 1uppoBeix CBUC. IlepcnekTuBbl pa3BUTHS
MHUKPO3JIEKTPOHUKH.
OcHoBBI TEOPUH CreKTp 3J€KTPOHHBIX COCTOSIHUN B aTOMax, MOJIEKYJax
3JIEKTPONPOBO- n Kpucramuiax. PaspemenHele U 3anpelnieHHble ypoBHU | Onpoc 1o
AUMOCTH METAJIOB | 3HEPIMHM. ODHEPreTUYeCKUe 30HBI M ypoBeHb @DepMu.| pe3yib-
o (M [IpyHUMnBl  pa3zeneHus BEIIECTB Ha IPOBOAHUKH,| TaTam
MOJIYIIPOBOJHMKOB |IIOJIYIIPOBOJHUKH U U30JATOpPbl. MoJienb 3JIEKTPOHHOIO | MHAUBHUAY
raza. OuneHka uuciaa ypoBHEH B enuHUIE O0beMa| ajJbHOTrO
MPOBOJAHMKA U TonynpoBogHuKa. (CoOCTBeHHas u| 3aJaHUA
IIPUMECHAsl IPOBOJMMOCTD IOJYIIPOBOHUKOB.
JJieMeHThI pu3uKH | /[BiokeHne CBOOOJHBIX HOCUTENEH 3apsia B MOIYIPO-
NOJIYNPOBOAHMKOB |BOoJgHUKAX — nuddy3us u npeiid. YpaBHeHHE HEMPephIB-
HOCTH. DJIEKTPOHHO-/IBIPOYHBIE MEPEXOJbl U MX Xapak- Onpoc 1o
tepuctuku. bapeepHas u nuddysuonnas emxoctu. 111
quonpl.  KOHTakT  MeTami-monynpoBOJHUK.  Jlnoasl Pe3yJib-
3. HIoTTKM. bricTpoaelicTBre IIIT AOJIOB. Tatam
BsaumopeiictBue JBYX OJIM3KOPACTIONOKEHHBIX H;JITEBOP;I(I)Y
3JE€KTPOHHO-BIPOYHBIX MepPEX0/I0B. bunonsipusie
TpaH3uCcTOpbl. Cxembl BrItoueHus. KiroueBoil pexum SanatmA
paboThl U OBICTPO/ICHCTBUE OUMIOJSPHBIX TPAH3UCTOPOB.
[ToneBple TPaH3UCTOPBL.
JJjieMeHTHas 0a3a |AHanoroBas M IudpoBas o00paboTka HH(pOPMALHH.
COBpPEMEHHBIX ®duznyeckoe mpenactaBieHue uHpopmauuu B OBM.
IBM, cucremHblii |Peanuzanus dSJeMEHTapHBIX JIOTUYECKMX  (DYHKIMH.
0J10K. KittoueBoil pexxuM paboThl KOMMYTHUPYIOILIETO 3JIEMEHTA.
OCHOBHBIE XapaKTEPUCTUKU JIOTMUECKHUX DJIEMEHTOB.
[lonsTve o  moMexoycToM4YMBOCTH  Jorudeckoro | Ompoc rno
aneMmeHTa. CeMmelcTBa  JIOTMUECKHX CXEM U HX| pe3yllb-
4 CcOBMeCTUMOCTb. O000IIeHHass CTPYKTypa CHCTEMHOIO| Taram
' o6moka: mukpomponieccop (MII), mnamsATe, IIHMHA. | UHAUBUIY
ApxuTekTypa W  BHyTpeHHsAs  Maructpanbs  MII.| ampHOTO
OcnoBuble xapaktepuctuki MIIL. Hukn MII u ero ¢asel. | 3agaHus
Bzanmogeiictesue MII m  O3Y. Cnoocobbsl oOmeHa
uHpopmanueit mexxay MII 1 BHEIIHUMH YCTpOHCTBaMH.
Pexumpr  pabotet DBM.  MynbTHOpOIIECCOpHBIS
KoHpuryparuu. CocTOSHUE W TEPCIEKTUBBI Pa3BUTHSA
MII TexHuKH.
IHonynposona- Tpurrep kak 3JeMEHT naMATH. Syelika MaMATH U €€ Onpoc 1o
HHMKOBBIE 3a110- aapec. CTaTM4eckoe OINEpPaTUBHOE 3alOMHUHAIOLIEE
MHHAIOIIHeE ycrpoiictBo  (CO3Y). OOmas opraHuzanus TaMsTH. pf;g;;_
5. |ycrpoiicTBa XapakTepUCTUKA  MaMSATH. OHepro3aBucuMas  H
sHeproHesaBucumas namsaTh. Kmaccudukammsa — III1 HHAMBILY
3allOMUHAIOIIMX YCTPOWCTB. JluHamuyeckoe ormepa- ~aJIBHOTO
3a/laHus

TUBHOE 3anoMuHawiee ycrpoiictBo (JA0O3VY). Ipunnun




®opma

Ne Haumenosane Copaep:xanue pasjesia (TeMbl) TEKYLIero
pasnesia (TeMbl) KOHTPOIS
1 2 3 4
JEUCTBHSL U OCHOBHBIE IIapaMmeTpbl. XapaKTepUCTUKU U
npuHIUIb padotel CBUC maMsaTH [uHAMUYECKOTO THUIIA.
[Ipumenenne CO3Y u AO3Y B DBM. CpaBHUTENIbHbBIE
XapaKkTepUCTUKU M TepcrekTuBbl pazButus CO3Y wu
JO3Y. ocrosaunoe 3anomuHaroiee ycrpoiictso (113VY).
Macounsbie I3y, I13Y, MPOrpaMMHUPyEMbIE
MOJIb30BATENIEM, CTHPAaEMble MEpenporpaMmMupyeMbie
I13Y. Ilpumenenue II3Y B OBM. CpaBHUTEIBHBIC
XapaKTEPUCTUKU U TEPCHEKTHUBBI COBEPIICHCTBOBAHUS
[13VY. Flash-namsts.
HNuTepdeiicol DOyHKIUU uHTepderica BBO/1a-BbIBO/IA.
BBO/1a-BbIBO/J1Q NudopmanmonHas, smeKTpudeckass ¥ KOHCTPYKTHUBHAs
COBMECTUMOCTh. YCTPONCTBO JHMYHOTO HUHTepdeiica.
OyHKIMOHANBHAS U YIOpaBIsONIAs 4acTH WHTepdeiica.
Buytpennue peructpsl wuHTep(delica BBOIA-BBIBOJA.
. Ompoc o
Oumbku wunTepdeiica. Kourpons maputera. Omubku
nepernonHeHus. MHTepdeic mocnenoBaTeIbHON CBS3H. pe3yIIb:
6. JlymiiekcHasi ¥ HOJNyAyIJIEKCHAsl CBSA3U. ACUHXPOHHAs U rataum
cuHXpoHHas cBA3b. Cranmaptel cBs3u. MHTepdeiic HHAMBILY
RS232.  Ckopocts  mepemaun  uHpOpMAIMM U IBHOTO
AJIEKTPUYECKUE MapaMeTpbl. Mojem. AMIUTUTYyAHAs | SAIAHI
yacToTHass wmoaymsuus. llepemaua pgaHHBIX — yepe3
teneoHHple TUHMM  cBsi3u.  MII  BBOJa-BBIBOJA.
KonTpomiep mpsimoro foctyma K mamsiTu: o0Ias opra-
HU3AIUs U CTPYKTYpA.
Buemnsisi namaTh | [IpUHIMOBI 3aUCH W CUWTHIBaHUS HHDOpMamuu Ha
B OBM. MAarHUTHBIX HOCUTENSAX. THUIIBI MAarHUTHBIX HOCHUTENIEU U Onpoc 1o
MaTHUTHBIX TONOBOK. VCTONB30OBAHME —ONTHYECKHX | To Y >
7. SIBIIGHUW NIl TIOBBIIIEHUS TJIOTHOCTH 3amucu HHQOP- HHT;::E;
MallMi Ha MAarHUTHBIX HOCUTENSAX. MarHuToonTHKa. Y
Onrtuueckast mamsTh. [IpenenbHas IMUIOTHOCTH 3alUCH ILHOTO
undopmanuu B ontuke. CD u DVD gucku. 3a/aHuA
OToOpaxenue [MpuHIMIBL OTOOpaXKeHUST BU3YATbHOW HH(OPMAIIUU.
uHopmanuu B AndasutHo-M(ppoBBIE U Tpaduueckue (aHAIOTOBBIE)
IBM MOHHUTOPBL. DJEKTpPOHHO-Ty4YeBass TpyOka. dusmueckue | Ompoc mno
nporeccsl B OJIT: TepMO3IEKTpOHHAs  HAMUCCHUSA,| pe3yib-
8 moMuHecteHmsa. Gopmuposanne nzodpaxkenus B IJIT,| Ttaram
' CTpouHass © KajapoBas pa3BepTku. CTpyKTypa U |UHIAUBUIY
napameTpsl BujaeocurHaita. Orobpaxenue nHpopmanuu| aabHOTO
o uBete. [[mockrne MOHUTOPHI — KUIKOKPUCTAIUTMYECCKUE | 3aTaHHS
(LCD) nucnnen, mna3meHHble (rasopaspsansie PDP)
MOHHTOPBI, Auciuien ¢ uznyyatouum noiuem (FED).
Cea3p DBM ¢ BBon u BbIBOA 1HU(POBOI U aHAIOTOBON HH(OpPMAIIHH. Omroc 1o
BHelHeii cpenoii | [ludpo-ananororoe mpeodpazoBanue (ILIAII). Ilorpem- p
Hoctu [[AIl. Amnanoro-uudpoBsie mpeodpazoBaTenn pe3yIIb.
9. (ALIT). Ilorpemnoctn ALIL. Ilonstue o uudposom ratam
METO/Ie XpaHEHUs U TMepeayu aHAIOTOBOM HH(POpPMAIIHH. HHAMBILY
BBon ontuueckoro uzoOpaxkenus B DBM [lpuniumns IbHOTO
3a/1aHus

0T06pa>1<eH1/151 I/IH(I)OpMaI_II/II/I Ha TBEPAOM HOCHUTCIIC —




®opma
Ne Haumenosane Copaep:xanue pasjesia (TeMbl) TEKYLIero
pasnesia (TeMbl) KOHTPOIS
1 2 3 4
IOPUHTEPBl W IUIOTTEpPHl.  AJ(aBUTHO-UU(POBBIE H
rpaduyeckue MpUHTEpPH.. MaTpuuHble, CTpYHHBIE,
JIa3€pHBIE U CBETOAMOAHBIC IPUHTEPHL. L[BeTHAsI neyaTsk.
JIMHMHU CBS3HU Metoasl  KOAMpOBaHHS HMHGPOPMAIUHU: aAMIUTHTY/IHAS,
Mexay IBM (dhazoBas u JacTOTHAs MOJTYJISIIUA. Bune:
pacupeneNeHHbIX JIMHUKA JUIA  Pa3HbIX JMaIlla30HOB
yacToT. JIByXmpoBogHass JHMHMS W paJHOKaHAIL.
Tenerpadnoe ypaBHenue. CKOpPOCTh paclpOCTPaHEHHS
CUTHAJIOB B JMHUU. BosHoBoe comnpotusieHue. | Onpoc no
KoakcuanpHbii kabenb u BuTas mnapa. OnTmueckue| pe3yiib-
10. BOJIOKHA u BOJIOKOHHO-ONTHYECKHUE Kabenu.| TaTam
PacnipocTpanenue cBera IO ONTUYECKUM BOJIOKHAM. | MHAUBULY
Onrtuueckne MoJibl, AUCHEPCUS MOJI, KPUTHYECKAs JUIMHA | albHOTO
BOJHBL.  ['pagueHTHbIE  BOJIOKHA,  BOJOKHAa  CO| 3aJaHus
CTYNEHYATBIM TPOQHIEM TIOKa3aTelst TMPEITOMIICHHS.
Onrtuueckne mnepeJaTYuKd U TMPUEMHUKHU: CBETO- U
(hoTONOIBI, TTONYIIPOBOAHUKOBEIE J1azepsl. [IpeaenpHast
CKOpocTh  mepemaun  uHpopmammu.  Onrtuueckue
COJIUTOHBI.
IlepcniekTUBBI Peanusanus yCTOWYMBBIX OJHO M MHOIO3JEKTPOHHBIX
IBM. KBanTOBBIC |COCTOSHMII B pa3iIM4YHbIX cucTeMax. KorepeHTHOCTh
KOMIIbIOTEePbI cocrosiHuil. [IpenenbHble pa3smepsl, ObICTpPOAEHCTBHE U Onpoc 1o
SHeprosarparbl. BpluMclieHHsT B KJIAaCCMYECKOHM U
KBaHTOBON ¢Qusuke. butrbl u kyOutel. KBaHTOBBIE PE3YIIb-
11. anroputMbl. OOnactu mnpumeHeHus. Kak moctpoutsb HH?;:XH
KBAaHTOBBIM KOMIIBIOTEP: HOHHBIE JIOBYIIKH, SMP, aanoroy
IIOBEPXHOCTHBIE HaHOCTPYKTYPBIL. Pa3pymienue B —
KOT'€pEHTHOCTU KaK MCTOYHUK OMIMOOK MpU KBAaHTOBBIX
BBIUMCICHUAX M HUX  Koppekuus. IlepcriekTuBsl
peann3aluy KBaHTOBBIX KOMIIBIOTEPOB.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs JJI CAMOCTOSTeIbHOH pPadoThl
o0yyarommxcs Mo JMCHHUIIHHE (MOYJII0)

Hepequb y‘le6HO'MeTO,I[I/IquKOFO obecreueHust JAUCIHUITIIMHBI

No Bux CPC N
110 BBITIOJIHEHUIO CAMOCTOSITEIIbHON paOOTHI

1  |M3ydenHue
TEOPETHYECKOTO
Mmarepuaa

Mertoauueckre yka3zaHus 10 OPraHU3allMd CaMOCTOSITEIBbHOU
paboThI CTYACHTOB, YTBEPKIACHHbIE Kaeapoil MaTeMaTHuYecKoro
MojenupoBanusi, mpotokos Nel ot 30.08.2018

VY4eOHO-MeToIMYecKUe MaTepualibl Ui CaMOCTOSTEIbHONM pPabOThl OOydaIOIIMXCS M3
YHClia MHBAJIKNIOB U JIUL C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocrasustorcs
B hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSAM UX 37J0POBbs U BOCHPUATHS HH(DOPMAIIH:

JIjig U1 ¢ HapyILIEHUSIMU 3PEHUSL:

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

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA,

— B (popme ayauodaiina,

— B ieyaTHoM popme Ha si3bike bpaiins.



JUJist TUTT ¢ HApYIIEHHUSIMH CITyXa!

— B Ie4aTHoi (opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

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

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBuu ¢ tpeboanusmu O®I'OC B mporpaMma JUCHHUILTUHBI MPEIyCMaTPUBAET
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYILMX 00pa30BaTelIbHbIE TEXHOJOTHH: UYTEHHE
JEeKIMA C HWCIOJb30BAHUEM MYJIBTUMEIUWHBIX TEXHOJOTMHA; METOJ MalblX Tpymm, pa3dop
IIPAKTUYECKUX 3a7a49 U KEHCOB.
[Ipu 00ydeHnH UCIIONIB3YIOTCA ClIEIyIOIINE 00pa30BaTEIbHBIE TEXHOJIOTUU:

— TexHonorust KOMMYHHKaTHBHOTO OOydYeHHMs — HampaBieHa Ha (OpMHpPOBAHHE
KOMMYHHKaTHUBHON KOMIIETEHTHOCTHU CTYJEHTOB, KOTOpas sBJsieTcs 0a30BOM, HEOOXOIUMOM ISt
aJanTalyy K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHOU KOMMYHHUKAIMH.

— Texunonorust pazHoypoBHeBoro (auddepeHnrpoBaHHOr0) OOY4YEHHsT — MpPEAToiaraet
OCYILIECTBIICHUE IT03HABATEIbHON JEATEIbHOCTH CTYIEHTOB C Y4YETOM MX WHIMBHUIYaJIbHBIX
CIOCOOHOCTEHN, BO3MOXKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBATH CBOMl TBOPYECKUM
noreHuuan. Co3laHue W HCIOJIB30BAHUE IMATHOCTUYECKUX TECTOB SBISIETCS HEOTHEMIIEMOMU
YaCThIO JAHHON TEXHOJIOTUH.

— TexHonoruss MoOAyiabHOrO OOy4YeHHS — MpeAyCMaTpUBAET JEJEHUE COAECpKAHUS
JUCLMIUIMHBl Ha JOCTaTOYHO ABTOHOMHBIE pa3zieibl (MOAYNIH), UHTETPUPOBAHHBIE B OOIMIA
KypcC.

— MHWudopmannonHo-koMmyHukanuonnsie texaonorun (MKT) - pacmmpsiror pamku
00pa30BaTeILHOrO MpOIlecca, MOBBINAS €ro NPAKTUYECKYH HAIPaBIE€HHOCTb, CHOCOOCTBYIOT
MHTECHCU(QHUKAIIMH CaMOCTOSITEIbHOM pabOThl ydyal[MXcs M TOBBIIIEHUIO [TO3HABATEIbHON
akTuBHOCTH. B pamkax UKT BeiaenstoTcs 2 Buaa TEXHOIOTHI:

— TexHoNOrusl HCHOJB30BAHUS KOMIBIOTEPHBIX MHpOrpaMM — IM03BOJIseT 3((HEKTUBHO
JIOTIOJTHUTD MPOLIECC O0YUYEHUS SI3bIKY Ha BCEX YPOBHSX.
— UHTepHeT-TeXHONOTMM — TMPEAOCTABISIOT IIMPOKHME BO3MOXXKHOCTH ISl  ITOMCKa

uHpopMalLny, pa3paboTKU HayYHbIX POEKTOB, BEJICHHs HAyYHBIX UCCIICIOBAHUIM.

— TexHonoruss MHAMBUAYyaJIN3alUU OOYyYEHHsS] — IOMOTAeT pPEealn30BbIBATH JIMYHOCTHO-
OPUEHTHUPOBAHHBI TOAXOJ, YYMTHIBas WHIUBHIyaJbHbIE OCOOEHHOCTM M MOTPeOHOCTH
yyalmxcs.

— [IlpoexkTHast TexHOJIOTUS — OpPUEHTUPOBAHA HA MOJEIMPOBAHHUE COLMAIBLHOTO
B3aMMOJECHCTBYS YyYalllUXCsl C ILEJNbI0 PEIICHUs 3aladd, KOTopas ONpENeNsAeTCs B paMKax
npohecCuOHANBbHOM MOATOTOBKH, BBIIEISS Ty WIM HHYIO IPEMETHYIO 00J1aCTh.

— TexHonoruss oOyyeHuss B COTPYIHHUYECTBE — peaiu3yeT HACH0 B3aWMHOI0 OOy4YeHHS,
OCYIIECTBIIAS KAaK WHAMBUAYAJIbHYIO, TaK W KOJUIEKTUBHYIO OTBETCTBEHHOCTh 3a pEILECHUE
y4eOHBIX 3a71a4.

— MHWrpoBas TexHONOTUSI — NO3BOJIET Pa3BUBATh HABBIKU PACCMOTPEHMSI PsAJia BOZMOXKHBIX
CHoco0OB pelIeHus: MpoOsieM, aKTUBU3UPYS MBIIUIEHHE CTYICHTOB U PACKpbIBasi JTMYHOCTHBIN
MOTEHIIMAT KaX/I0T0 yJalerocs.

— TexHonorus pa3BUTHS KPUTUYECKOTO MBIIIJIEHUS — CIOCOOCTBYeT (OPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIIOCOOHONW KPUTHUYECKHM OTHOCUTHbCA K HH()OPMALUHU, YMEHHUIO
oTOMpaTh HH(OPMALINIO [Tl pEIICHUS [TOCTABIEHHOM 3a/1a4u.



KommiekcHoe wHcronb30BaHHEe B y4E€OHOM IMPOLIECCE BCEX BBIINIEHA3BaHHBIX TEXHOJIOTUN
CTUMYJIUPYIOT JMYHOCTHYIO, HHTEJUICKTYaJIbHYI0O AaKTUBHOCTb, Pa3BUBAIOT I103HABATEJIbHBIC
MPOLIECCHI, CIOCOOCTBYIOT (HOPMHUPOBAHHMIO KOMIETEHIIMM, KOTOPBIMU JOJIKEH 00JaiaTh
OyIyIIMii CTICIIHAIIUCT.

OcHoBHbIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH BKIIIOYAIOT B Ce0sl:

— pabota B MalbIX rpymnmnax (KOMaHe) - COBMECTHasl ACSITENbHOCTb CTYACHTOB B IpyIIIe
MOJI PYKOBOJICTBOM JIMJI€pa, HAIpaBlIEHHAsh HA pelleHHe oOIed 3ajayu MyTEM TBOPYECKOTO
CIIOKCHHSI PEe3yIbTATOB HHIMBUYaTbHOW paOOTHI YICHOB KOMAH/IBI C JACIEHUEM MOJIHOMOYUHN U
OTBETCTBEHHOCTH;

— TMPOEKTHAasi TEXHOJIOTHS - UHAWBUIyaJbHAS UM KOJUIEKTUBHAS I€ATEILHOCTD 110 0TOODY,
pacnpeesieHUI0 U CUCTEMAaTU3allii MaTepuana 1o ONpPEeeIEHHON TeMe, B pe3ysibTaTe KOTOPOi
COCTaBJISIETCS POCKT;

— aHajM3 KOHKPETHBIX CUTYyalld - aHaJu3 peajbHBIX MPOOJIEMHBIX CUTYalluil, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JaCTH MPO(ECCHOHATBHONW NEATEIhHOCTH, U TMOWCK BapHAHTOB
JYYIIUX PELICHUI;

— pa3BUTHE KPUTHUYECKOTO MBIIIJICHUS — 0Opa3oBaTeNbHAs J1€ATEIbHOCTh, HANPABICHHAS
Ha Pa3BUTHE y CTYJICHTOB pPa3yMHOro, pe(eKCHBHOTO MBIIUICHHS, CIIOCOOHOTO BBIIBUHYTH
HOBBIC UJICU U YBHUJIETH HOBBIE BO3MOXKHOCTH.

[Tomxom pa3dopa KOHKPETHBIX 3aJa4 W CHUTyallUd IIHUPOKO HCIIOJIB3YeTCs Kak
npenojaBaTenieM, Tak U CTYJEHTaMHM BO BpeMs JIEKIUH, JTaOOpaTOpHBIX 3aHITHUA W aHAIu3a
pPE3yIABTATOB CAaMOCTOSTEIBHOW pabOTHl. JTO OOYCIOBIEHO TEM, YTO MPHU HCCIEIOBAaHUH U
pEIIeHNN KaKIO0W KOHKPETHOHM 3aJaud HMMEeTCs, KaK MPaBHJIO, HECKOJIbKO METO/IOB, a 3TO
TpeOyeT pa3dopa 1 OLEHKH IeJI0NH COBOKYITHOCTH KOHKPETHBIX CHUTYaIlHH.

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

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

Temsbl, 3a1aHust U BOMPOCH JUISI CAaMOCTOSITENIbHOW paboOThl MpHU3BaHbl C(HOPMUPOBATH
HaBbIKM TIOMCKAa HH(OpMAallM{, YMEHHUS CaMOCTOSITENIbHO PpacHIMpsATh U YIIyOJsTh 3HaHUS,
MOJIy4YEHHBIE B XO/1€ JIEKIIMOHHBIX U MPAKTUUECKUX 3aHATHUIH.

[Tonxon pa3dbopa KOHKPETHBIX CUTyallMi IIMPOKO MCIONb3YETCs KaK MpEenoJiaBaTesIeM,
TaK ¥ CTyJ€HTaMU MU MPOBEJCHUN aHAIN3a PE3yJIbTaTOB CAMOCTOSTEILHON paOOTHI.

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

JU7ist T ¢ HApyIICHUSIMH 3PEHHS:

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

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

21.]'[5{ JIMI ¢ HApYIICHUAMU OIMOPHO-ABUT'aTCIBHOTO annapaTa:

— B I1e4aTHoi (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUis a1l ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTPEHA OpraHMU3alus
KOHCYJIbTAIIHiA C HCITOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.




JlaHHBII TIepeYeHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCHMMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

4, OIIeHO‘IHbIe H METOAUIECCKUE MaTepHaJIbl
4.1 OueHouyHble cpeAcTBA UIA TeKYyUIero KOHTPOJSI  yCIeBaeMOCTH U
NMPOMEKYTOYHOM aTTecTAllUN

O1leHOYHBIC CpEJCTBA MNpPEAHA3HAUCHBI ISl KOHTPOJS W OLCHKH O0pa30BaTEIbHBIX
JOCTHKECHUI O00YYalOMMXCS, OCBOMBIIMX IPOrpaMMy Y4eOHOHW JIUCHMIUIMHBI «HA3BaHHE
JMCIUTLITHHBDY.

OueHOYHBIE CpeACTBa BKJIIOYAET KOHTPOJIBHBIE MaT€pPHANbl Ul MPOBEICHUS TEKYIIero
KOHTpoJss B (opme pedepata mo mpoOIEMHBIM BOIpPOCaM, Pa3HOYPOBHEBBIX 3aJlaHUi, H
NMPOMEKYTOUYHOIT aTTecTaluu B GopMe BOIPOCOB U 3aJaHUI K 3a4eTy.

O1leHOYHBIC CPEICTBA Ul WHBAJIUIOB M JIMI[ C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH

3JI0POBBSI BEIOMPAIOTCS C YYETOM WX WHIUBHIYaTbHBIX CUXO()U3NIECKIX OCOOCHHOCTEH.

— Opud HEOOXOIUMOCTH HHBAIMAAM M JIMIAM C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBBSI MIPEIOCTABIISIETCS IOTIOTHUTEIBHOE BpeMsI JUIsi IOJrOTOBKH OTBETA HA IK3aMEHE;

— IpY [IPOBEJICHUH MTPOLEAYPHI OLCHUBAHHS PE3yIbTaTOB OOYUSHHSI MHBAIUIOB U JIHII C
OrpaHMYCHHBIMU BO3MOYKHOCTSIMHU 370POBbSI IIPEAYCMATPUBACTCS MCIIOIb30BAHME TEXHHUYCCKHUX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C X MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— MpH HEOOXOIUMOCTH ISl O0YYAIOIIUXCSl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI
M HHBAIMAOB TMPOIEIypa OLEHHBAHUS pE3YyNbTAaTOB OOYYeHHS MO JUCLHUIUIMHE MOXKET
HPOBOJIUTHCS B HECKOJIBKO 3TATIOB.

[Tpouenypa oreHUBaHMS PE3yIHTATOB OOYYEHHS WHBAJIHMIOB M JIHMIl C OTPAaHHYCHHBIMHU
BO3MOXKHOCTSIMH 3JI0POBbSI IO JUCHUIUIMHE (MOJIYJIIO) MpeaycMaTpuBaeT IPEIOCTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHUSIM HX 30POBbS M BOCIPHSITHS
uH(popMauu:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe DIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIeHUsIMHU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst Ll ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIBLHOTO arIapara:

— B TIe4aTHOM opme,

— B (hopMe PIEKTPOHHOTO JTOKYMEHTA.

JlaHHBII TIepeYeHb MOXET ObITh KOHKPETHU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB A/ TeKylIeil U MPOMEeKYTOYHOH aTTecTallun

HaunmMeHoBaHME OLIEHOYHOT'O CPECTBa
Kontponupyemsie pa3aemns! (TEMbI) KOMIIE- "
Ne Texymuit IIpomexyTounas
JUCTIMTUTAHBI TEHIIUU
KOHTPOJIb aTTecTanus
1|BBenenune OIIK-1 Yo 3B (1)
5 OCHOBBI TEOPUH AIEKTPOIIPOBOIUMOCTH OITK-1 VO, [P 3B (2-6)
METaJUIOB U HOJTYTIIPOBOJIHUKOB
3|OneMeHThl PU3UKH MTOTYIPOBOIHUKOB OIIK-1 YO, KP 3B (7-11)
4 3neMeHTHzim 0a3a coBpemMeHHBIX IBM, OIK-1 VO, [P 3B (12-13)
CUCTEMHBIH OJIOK.
HOJ‘IyripOBO,I[HI/IKOBBIe 3allOMUHAIOLIHE OITK-1 VO, [P 3B (14)
ycTpoiicTBa




6|uTepdeiicel BBOa-BHIBOA ?[E.I;-l’ Yo, 3P 3B (15)

7|Bremnss maMats B OBM. 825_1’ Yo, 3P 3B (15)
OIIK-1,

8|Orobpaxenue napopmarnmu 8 9BM ITK-2 YO, 3P 3B (16)

9|Cas13p DBM c BHeIIHE cpemoit 82_12_1’ Yo, 3P 3B (17)

10|JIusnu cBs3u Mexay OBM 1(_){2_1;-1, YO, 3P 3B (18)
OIIK-1,

11|TepcrekTrBel DBM. KBaHTOBBIE KOMITBIOTEPEI [IK-2 P, 3P 3B (19)

Ioka3zaTeiu, KpUTEPUHU M HIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH NI

CootBercTBre IOPOrOBOMY VPOBHIO OCBOCHHUS KOMIIETCHIMH IIJIAHUPYEMBIM
pesynbTaraM oOydYeHHsT M KpPHUTEpUSM HX OLCHHBAaHUS (OLICHKA: YAOBJIETBOPHTEIHLHO
/3a4TeHo):

OIIK-1 Cnoco0eH nmpuMeHATh (yHAAMEHTAJIbHbIC 3HAHHS, IOJY4YCeHHbIC B 00/1aCTH
MaTeMAaTHYeCKUX M (WJIHM) eCTeCTBEHHBIX HAyK, M HCHO0JIb30BaTh HX B
npodeccHoHAIbHOI AesITeJIbHOCTH

3HaTh NOIIK-1.2 (40.001 A/02.5 3n.2) OrevecTBEHHBI W MEXKIyHAPOIHBIH OIBIT B
o0llacTh MaTeMaTu4ecKuX M (MJIM) €CTeCTBEHHBIX HAyK, W HCIOJIB30BaTh HUX B
poecCHOHATBHOM IeATEIIBHOCTH

Ymers

Baaners  MOIIK-1.8 (40.001 A/02.5 Hdp.2 Tn.) earenbHOCTh, HallpaBlieHHAs Ha PEIICHHUE
3aJa4 aHAJUTUYECKOI'0 XapakTepa, Mpeanojararliux BbIOOp W MHOroodpasue
aKTyaJbHBIX CIIOCOOOB PEUICHHMs 3a/la4, ¢ MCIOIb30BaHHEM ()YHIAMEHTAIbHBIX
3HaHUM, NOJYyYEHHBIX B 00JIACTH MAaTEeMAaTUUECKUX U (MJIM) €CTECTBEHHBIX HAYK

MK-2 CnocodeH aKTHBHO y4acTBOBATh B MCCJIEI0BAHHU HOBBIX MaTeMaTHYeCKUX
MojeJiell B ecTeCTBEHHbIX HayKax
3HaTh NITK-2.1 (06.016 A/30.6 31.3) [IpeameTHas 061acTh U METOJIbI MATEMATUYECKOTO

MOJICJIMPOBAHUS B €CTECTBEHHBIX HAYKax
NITK-2.3 (40.001 A/02.5 3H.2) OredyecTBEHHbII M MEXIYHApOJIHBIM ONBIT B
MCCJIEIOBAaHUHM MaTEMaTHYECKUX MOJIeNiel B €CTECTBEHHBIX HayKax

YmMmeThb UIIK-2.6 (06.016 A/30.6 V.1) AHanu3zupoBaTh BXOJHBIE JaHHbIE MPU MTPOBEICHUN
MCCJIeI0BAHUI MaTEMaTHYECKUX MOJIeNIel B €CTECTBEHHBIX HayKax

Baagers UIIK-2.11 (40.001 A/02.5 dp.2 Ta.) JesTenbHOCTh, HampaBlieHHAs Ha pellIeHUE
3a/1a4 AHAJIIMTUYECKOTO XapaKTepa, MPEeIoaraloiux BBIOOp M MHOTo00pasue
aKTyaJIbHBIX CIIOCOOOB pelIeHHs 3ajad, pa3paboTKW HOBBIX MaTEeMaTHUECKUX
MOJIEJIEN B €CTECTBEHHBIX HAyKax

CooTtBeTcTBHE 6a3OBOMV VYPOBHK) O0OCBOEHUS KOMIICTSHIIUU MJIaHUPYEMbIM
pe3ynbTataM oOyYeHHs] M KPUTEPUSIM HX OLICHHBAHUS (OLIEHKA: XOPOIIO /3aYTEHO):

OIIK-1 Cnoco0eH npuMeHATHh QyHAaMeHTAJbHbIe 3HAHHS, MOJyYeHHbIe B 00J1aCTH
MATeMAaTH4YeCKHX M (WJIM) eCTeCTBEHHbIX HAayK, M HCHOJb30BATh HMX B
npodeccuoHAIbLHOM 1eATeJTbHOCTH

3HaTB NOIIK-1.2 (40.001 A/02.5 3n.2) OreuecTBEHHBI M MEXIyHAPOAHBII OMBIT B
o0jacTy MareMaTHdecKux M (WJIM) €CTECTBEHHBIX HayK, M HCIOJIb30BaTh HUX B
npoeccCHOHATBLHOMN 1eATEIHOCTH

Ymern
Baagers  MOIIK-1.8 (40.001 A/02.5 Ip.2 Tna.) JlearensHOCTh, HAIpaBJICHHAS HA pEIICHUE
3a/lay aHAJUTHYECKOTO XapakTepa, MPEANoararlolluxX BBHIOOP M MHOTOOOpa3ue



aKTyaJIbHBIX CIIOCOOOB pELICHUS 3aJay, C HCIOJb30BaHHEM (GyHIaMEHTaIbHbIX
3HAHUU, TTOTYYEHHBIX B 00JIACTH MAaTEMAaTUYECKUX U (WJIM) ECTECTBEHHBIX 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 B METOJIBI MATEMATHUYECKOTO

MOJICJTMPOBAHUS B €CTECTBEHHBIX HayKaX
NIIK-2.3 (40.001 A/02.5 3H.2) OTeuecTBEHHBIH W MEXKIYHAPOIHBIA OIBIT B
UCCIICIOBAaHUH MaTEMaTHUYECKUX MOJIENIEH B €CTECTBEHHBIX HayKax

Ymern NIIK-2.6 (06.016 A/30.6 ¥Y.1) AHanmu3upoBaTh BXOAHBIC IaHHBIC TTPH TIPOBEICHUN
UCCIIEIOBAaHU MaTEeMaTHUECKUX MOJIEIel B €CTECTBEHHBIX HayKax

Baagers UIIK-2.11 (40.001 A/02.5 Hdp.2 Tna.) JlesTenbHOCTh, HANpaBJICHHAs Ha peElICHUE
3aJa4 aHAIMTHYECKOT0 XapakTepa, MpEeanojararolldX BbIOOp M MHOT00Opasue
aKTyaJIbHBIX CIIOCOOOB pelIeHHs 3ajady, pa3pabOTKU HOBBIX MaTeMaTUYECKUX
MOJICJIEH B €CTECTBEHHBIX HAyKax

CootBerctBe HPOJABHMHYTOMY VPOBHIQ OCBOEHHUS KOMIETEHLMH IJIAHUPYEMBIM
pe3ysbraTaM OO0y4eHHS U KPUTEPHUSIM MX OIICHUBAHUS (OIICHKA: OTJMYHO /3aYTEHO):

OIIK-1 CnocoGeH nmpuMeHATb (QyHIaMeHTAJbHbIe 3HAHMA, MOJYYeHHbIe B 00J1aCTH
MaTeMaTH4eCKUX M (MJIH) eCTeCTBEHHBbIX HAyK, M MCHO0JIb30BaTb HX B
npogeccuoOHAIBLHOM 1esITeJIbHOCTH

3HaTh NOIIK-1.2 (40.001 A/02.5 3H.2) OTeyecTBEHHBIH W MEXKIYHAPOJIHBIA OIMBITB B
001acTH MaTeMaTHYeCKUX M (WIM) eCTECTBEHHbIX HAayK, W MCIOJb30BaTh UX B
poeCCHOHAIBHON JEATEIHHOCTH

Ymersn

Baagers MOIIK-1.8 (40.001 A/02.5 dp.2 Tn.) JlesarenpbHOCTh, HampaBlIeHHAs HA PEIICHUC
3a]a4 aHAUTHYECKOTO XapakTepa, MPeroyiaraloliux BbHIOOP U MHOrooOpasue
AKTyaJIbHBIX CIIOCOOOB pEIICHHs 3a/1ad, C HCIOJIb30BaHHEM (HYHIaMEHTAIBHBIX
3HAHUH, MOJYYCHHBIX B 00JIACTU MAaTeMaTUYECKUX U (MJIM) ECTECTBEHHBIX HAyK

MK-2 CnocoGeH aKTHBHO Y4YacTBOBATh B MCCJIEJOBAHUM HOBBIX MaTeMaTHYeCKHX
MojieJiell B eCTeCTBEHHBIX HayKax
3HaTh NITK-2.1 (06.016 A/30.6 31.3) [IpeameTHas 06JacTh U METObI MATEMAaTHUYECKOTO

MOJICJIUPOBAHMSI B €CTECTBEHHBIX HAyKax
NIIK-2.3 (40.001 A/02.5 3n.2) OredyecTBEHHBI W MEXIYHAPOAHBIH ONBIT B
UCCIIIOBAHUH MaTEeMaTHUECKUX MOJIeNIel B €CTECTBEHHBIX HayKax

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

Baagers 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 MAaTEMaTHYECKHX
MoJiesiell B eCTECTBEHHBIX HayKax

TunoBble KOHTPOJIbHBIC 3aJaHUS WJIM HWHBIE MaTepHaJIbl, He00XOoaAMMBbIC s
OLICHKM 3HAHWI, YMEHUH, HABBIKOB U (MJIM) ONBITA JEATEIbHOCTH, XapPaKTEPH3YIOLIUX
3Tanbl (POPMHUPOBAHUS KOMIIETCHIIHI B polecce OCBOCHHUsI 00pa30BaTeIbHON MPOIrpPaMMbl

IIpumepnwiii nepeuenv mem pegepamos.
1. Msorosmurrepusie  TpaH3uctopbl. IloneBbie  Tpansuctopel. MOII-cTpykTypsl €
M30JIMPOBAHHBIM 3aTBOPOM U UX OBICTpO/IEHCTBUE.
2. Marnetu3smM. MarHuTHble MaTepuaibl: JMAMarHeTUKH, MapaMarHeTUKH, (eppoMarHeTHKH.
KpuBas namarunueHHoctu ¢peppomarsetukoB. Temmneparypa Kiopu. JloMmeHnHas cTpykTypa.
3. DnekrponHo-nyueBas Tpyoka (DJIT). dusnueckue nponeccel B DJIT: TepmoanekTpoHHas
IMHCCHS, OTKIOHEHUE, POKYCHUPOBKA, TIOMUHECIICHIIMS.



4. OCHOBHbIE HaIlPaBJICHUS PAa3BUTHS MHTETPAIbHBIX cXeM. [lepcreKTUBbI pa3BUTUSI MUKPO- U
HAHOJJIEKTPOHUKHU.

5. IlpuHUUNBI IPOEKTUPOBAHUS UHTETPATbHBIX MUKPOCXEM U MHUKPOIIPOLIECCOPOB.

6. Apxurektypa ¢on Heiimana wu 0000meHHass CTpyKTypa CHCTEMHOro OJjoka:
Mukportporeccop (MII), namsaTe, mmHa. OCHOBHBIE XapaKTEPUCTHKU MHKporporieccopa (MII):
TEXHOJIOTUSI MU3TOTOBJICHUSA, HANPSHKCHHUE MUTAHUSA, 00BEM aqpecyeMOi MamsTH, Pa3psIHOCTb
HIMHBI JAHHBIX, TAKTOBAs 4aCTOTA, pa3psAAHOCTh perucTpoB. Llukin MII u ero ¢assi.

7. BzanmopelictBue mukpornpoueccopa (MII) u onepaTMBHOro 3allOMUHAIOLIETO YCTPOMCTBA
(O3Y). Crioco6st oomena nHpopmarueit mexay MII 1 BHEIIHUMH YCTPOMCTBAMU: CHHXPOHHBIH,
ACHHXPOHHBI W TOJXYCHHXPOHHBIH. PexxuMbl paboThl mpoleccopa: INpepbIBaHUE, MPSIMON
JIOCTYII K MaMSITH, OKUJaHUE.

8. Iluuet uw wux ocHoBHble xapakrepuctuku (ISA, VESA, AGP, PCI, PCI-E).
MynbTumiekcupoBanure. CeBEpHBIN U H0KHBIA MOCT.

9. Crhneumanm3upoBaHHBIE MHKPOMPOLECCOPbl. MyIbTHIIPOLIECCOPHBIE M MHOTOSCPHBIC
koHpurypamuu. Cynep 9BM.

10. OOmast opranuzanusi nNamMsITH. XapakTEPUCTUKH MaMATH: ObICTPOAEHUCTBHE, MOTpedIsemMast
MOIIIHOCTb, BO3MOKHOCTb J10CTYyNa, CTOUMOCTh, EMKOCTb.

11. VerpoiictBo anementa quHamudeckoro O3Y. YerpoiictBo anemenTa crarnyeckoro O3VY.
12. Duepro3zaBucumasi ¥  JHEpProHe3aBHCHMas MaMaTh. JluHamu4yeckoe oOmepaTUBHOE
3anomuHaromee ycrpoiicteo (JO3Y). IlpuHummsl pabOTBl W METOABI  PEreHEepalnH.
[Ipumenenue 103V B OBM.

13. TloctosiHHOEe 3anmommHaromee ycrpoicTBo (I13V). DnemMeHTH Ha OCHOBE CTPYKTYp C
iaBaromuM 3atBopoM. Ctupanue unpopmanuu. [Ipumenenune 13V B OBM. CpaBHuresnabHbie
XapaKTEepUCTUKU U nepcrekTuBbl pazputud [13Y. Onem-namsTs.

14. Ponap u mecTto paznuyHbIX TUNOB mnamsatd B DBM. [IpuHIMOBI OpraHu3anudyd HamsTH.
Hamnpagnennsa pa3BuTvs 3allOMUHAIOIIUX YCTPOMCTB. IlepCreKTHBHBIE TEXHOJIOTUU YCTPOWCTB
MaMATH.

15. Ompenenenue anemenTta namatu. buctadbunbHocts. Tpurrepst.

16. Tpanszuctopsl ¢ MOII-cTpykTypoii. TpaH3uCTOpPHI € TIABAIOIIUM 3aTBOPOM.

17. ®yuxuum uHTepdelica BBOAa-BbIBOAA. KOHCTPYKTHBHAasi COBMECTHMOCTb HMHTEp(ENCOB.
VYcrpoiictBo TunnuHoro uHTepdeiica. Meroast nocryna FIFO u LIFO.

18. UHrepdeiic mocnmenoBarenbHOW CBs3W. JIyIuiekcHas ¥ TIONYIYIUIGKCHAsT — CBSI3b.
ACUHXpOHHasT M CHUHXpPOHHAs CBsI3b. THIIBI YHUBEPCAIBHBIX M CIEHHUAIM3UPOBAHHBIX
uHTepdeiicoB. CkopocTh nepeaaun HHGOPMaIUHU U 3IEKTPUUECKUE TapaMeTpBhI.

Mozaem. AMIUIMTyHas, YacTOTHass M ¢a3zoBas MOAy/siuMs curHana. llepenadya JIaHHBIX IO
Tene@OHHBIM TUHUAM. CKOPOCTh Mepeaayu JaHHBbIX.

19. IlpuHimnsl XpaHeHUs, 3aMUCH M CUUTHIBAaHUS HMH(OpPMAIMM HAa MAarHUTHBIX HOCHTEISX.
Tunbel MarHUTHBIX HOCUTENIEW M MarHUTHBIX TOJNOBOK. llpomonbHas W momepeuHas 3amuch
uHpopmanuu. [IpenenbHas INIOTHOCTD 3alIUCH M CKOPOCTh JJOCTYIA K 3aIMCAHHON HH(OpMAIHH.
JIBoitHON aHTU(eppOMarHuTHBIM cioil. BepTukanpHas 3amuch MHPOpMAIMM HAa MarHUTHBIX
JIMCKaXx.

20. Opranmzanmss wHQOpPMANMK HAa MArHUTHBIX JHCKax. | OJIOBKH, JOPOKKH, CEKTOPHI,
mwmHApel.  CTpykTypa paloyero ciosi MarHUTHBIX JAUCKOB. Pusnueckue (HakTopsl,
OTrpaHUYMBAIOIINE TUIOTHOCTh 3aMUCH.

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

22. OnTuueckas namsath. [IpenenbHas MIIOTHOCTH 3anmuck nHGopMmanuu B ontuke. Koauposanue
23. wHpOpMaIMK Ha omTHYecKoM KommakT-aucke. CD u DVD texnomoruu. Blu-Ray u HD-
DVD rtexHonmoruu. YCTpoiCTBO 3aMUCHIBAEMBIX U TIEPE3aMUChIBAEMBIX KOMIAKT-1uckoB (CD-R,
CD-RW).

24. TloBbllieHue NpeAenbHON IMIOTHOCTH 3amucu WH(popManuu. MHOTOCIOMHbIE ONTHYECKUE
mucku. TpexmepHas ontudeckasi maMsTh: GporopedpakTuBHbIE U HOTOXPOMHBIE MaTEPUAIIBI.



25. Ilpunnunel  oToOpakeHWs  BU3yalbHOM  uMHpoOpManuu.  AndaBUTHO-IM(PPOBBIE U
rpapuueckue (aHanoroBsie) MOHHTOpPHL. DopmupoBanue wuzodpaxenuss B IJIT, crpounas
(uepeccTpoyHas ¥ MPOTPECCUBHAA) U KaApoBasi pa3BepTku. OToOpakeHue 1[BeTa.

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

27. Beon wu BeBog wuHbopmanmu B OBM. Iludpo-anaiorooe wu aHamoro-nudpoBoe
npeoOpa3zoBanue. I[lpunnunel peanuzaumu. Paspsgnocts u morpemnoctu [IAIT u ALIL
[TonsiTre 0 LMPPOBOM METO/I€ XpaHEHUS U Mepeaydl aHAJIOTOBOM HH(OPMALIUH.

28. BBox onrtuueckoro uzobpaxenus B DBM: npubdopsl ¢ 3apsaoBoii cesa3bio (I13C). [Ipunnun
nevictBug [13C-kamepsl.

29. Ipunuunsl oToOpakeHus: MHGOPMAIIMK Ha TBEPBIX HOCUTENSAX — MPUHTEPHI U IIOTTEPHI.
AndaButHo-UM(ppOBBIE U TpaduuecKkre NPUHTEPbl. MaTpuuHble, CTpYyiHbBIE, Ja3epHblE U
CBETOJIMO/IHbIE IPUHTEPHI. L[BeTHas neyarts.

30. Metoasl koarpoBaHUS HHPOPMALIMK: aMIUTUTYAHAs, (Da30Bast U YaCTOTHAsI MOIYJISIIHS.

31. IlpenenbHble pa3Mepbl, OBICTPOICHCTBHE U 3HEproszarparbl. HaHOTEXHOIOTMH W HOBBIC
MaTepuabl.

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

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

34. Tloctpoenue KBaHTOBOro KommbioTepa. KorepeHTHOCTh cocTosiHMi. OcoOeHHOCTH
«KBAaHTOBBIX» BBIYMCIEHUN. PaspyilieHue KOrepeHTHOCTH KaK HWCTOYHUK OLIMOOK TpHU
«KBAHTOBBIX» BBIYUCIICHUSIX U UX KOPPEKIIHSI.

35. OcoOeHHOCTH ONTUYECKUX HHU(PPOBBIX YCTPOMCTB. BO3MOXKHOCTH U TEPCIEKTUBBI
ONTUYECKOTO KOMIIbIOTEPA.

36. IlepcriekTUBHbBIE HAMPABICHUS PA3BUTHUS MUKPO- U HAHOIJIEKTPOHUKH.

3adyeTHO-3K3aMeHAIMOHHbIE MATEPHUAJIBI JAJIsl IPOMEKYTOYHOM aTTeCTAIUM (324eT)

Ilepeuens 60npocos, 6bIHOCUMBIX HA 3a4em

1. KpaTkue cBeieHMs U3 KBAaHTOBOW MEXAHUKH.
Onextponbl. Boinsl ae bpoitna. CooTHomeHne HeotpeneaeHHOCTH. BomHoBast pyHKIMS.

2. CHeKTp 2JIEKTPOHHBIX COCTOSIHUN B aTOMax, MOJIEKYJIaX U KpUCTAJLIaX.
Yactuiia B OAHOMEpPHOM NOTEHUMAIbHOW siMe. AToMm Bojopoaa. CHEKTp 3IEKTPOHHBIX
COCTOSIHUM aToMa BOAOPOJA. DHEPreTU4YECKHE COCTOSHUS JJIEKTPOHOB B MHOTO3JIEKTPOHHBIX
atomax. KBaHTOBbIe uncia. DneKTpoHHbIE 000704Ykd. Bunapl xumuueckoit cBsas3u. Ilonarue o
30HHON CTPYKType TBepIbIX Teid. IIpuHIMN pasjeneHus BellecTB Ha MPOBOAHUKU (METalIbl),
MOJIYTIPOBOTHUKHU U U30JIATOPBI (JUIIEKTPUKH).

3. DneKTpOpPOBOJHOCTD TBEPBIX TEIL.
Mopens snexkTpoHHOro rasa. KBaHTOBas MoAeNb 3JIEKTPONPOBOAHOCTH. TpexMepHBbIi
NOTEHUUANbHBIA  AmuK. OHepruss Pepmu. Onenka uucna cocrosHuil. IlnoTHOCTB
SHEPreTUYECKUX COCTOSTHUM.

4. Pactipenenennie @epmu. DIEKTPOHBI U JBIPKH.
KonuyecTBO »71€KTpoHOB B 30HE MpoBOAUMOCTH. COOCTBEHHAs KOHIIEHTpAIUs HOCHTENeH
3apsjia B MOJIYNPOBOJHUKE. YpoBeHb PepMu B OECIIPUMECHOM IMOTYITPOBOIHUKE.

5. CobcTBEHHAs U IPUMECHAs! IPOBOJAUMOCTD MOIYIPOBOAHUKOB.
[TonynpoBonHuku n- u p-tuna. IlonoxkeHne ypoBHsS PepMU B JIEKTPUYECKH HEHTpPaIbHOM
MOJIyIPOBOJHUKE. TeXHOIOrMY JIETHPOBaHUS MOJIYIIPOBOIHUKOB.

6. JIBrxeHne CBOOOJHBIX HOCUTEIIEH 3aps/ia B METaJuIaX U MOJYIPOBOTHUKAX.
[TonynpoBoHuKH B MUKpodsiekTpoHuke. Hocurtenu 3apsaa B momynpoBoanuke. JlpeidoBsiii
Tok. luddy3nonnslii Tok. 3akon Oma. YpaBHEeHHE HEIPEPHIBHOCTH.



7.211eKTPOHHO-IBIPOYHBIE TTEPEXOAbl U UX XaPAKTEPUCTUKH.
KoHTakTHBIE SIBIEHUS HA TPaHUIE ABYX HOJYINPOBOJHUKOB. DJIEKTPOHHO-ABIPOYHBIN MEPEXOA.
Pacuer nons u norenumana. lupuna 3anuparomero ciosi. Beicota nmoreHuuaabHoro 6apnepa.
WMHxekuuss M 3KCTpaklMsg HEOCHOBHBIX HOCHUTENEH 3apsiia B p-N-mepexone. Bonprammnepnas
xapakTepucTuka. Buasl npoboes. IlomynpoBoguukoBbie auonbl. uddepenunaabHoe
COIIPOTHUBIIEHUE P-N-TiepexoaoB. bapbepHas eMkocTh p-N-niepexona. Juddy3noHHas eMKocTh p-
n-nepexoja.

8. lpyrue Buabl KOHTAKTOB.
Kontaktr wmeramn —  nmomynpoBoAHMK.  Omuyeckue  KOHTAakThl.  KOHTakT — Mexay
MOJIYTIPOBOJHUKAMHU OJIHOT'O THUIIA TPOBOAUMOCTH. ['eTeponepexosl.

9. bunonsipHbie TPaH3UCTOPHI.
B3aumoneiictBue 1ByX OJM3KOPACIIONOKEHHBIX 3JIEKTPOHHO-IABIPOYHBIX NepexooB. [IpuHumn
paboThl OUIONSIPHOTO TpaH3UCTOpa. Buapl OUMONSApHBIX TpaH3UCTOpOB. Poib TOka yTeuku
MEXIY KOJJIEKTOPOM U 0a30H.

10. PesxuMbl paboThI U CXeMbl BKIIFOUEHUS OUTIONIIPHBIX TPAH3UCTOPOB.
Pexumbl paGotbl. OCHOBHBIE CXEMBl BKJIIOUEHHs. YCHJIEHHE TOKa M HampspkeHus. Cxema c
obmeli 6a3zoi. Cxema ¢ oOuuM dMUTTEpOoM. Cxema ¢ 00IIHUM KOJIJIEKTOPOM.

11. [ToneBbie TPAaH3UCTOPHI.
[MpuHIMnD paboThI MOJEBBIX TPAH3UCTOPOB. BHUIbI M0MIEBBIX TpaH3ucTOpoB. Flash — mamsaTh

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

13. TpaH3uCTOPHBIE JIOTUKH
PTJI, TTJI, U?J1. TlapameTpsl TOTHYECKUX 31eMeHToB. CyMMaTop.

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

15. 3anoMuHaroniue ycrpoicraa
03y, II3Y. Buemnue 3Y. @eppomarHeTuku. JlomeHHble CTpyKTypbhl. MarnutHbele 3VY.
Marnutoontuueckue 3Y. Ontuueckue 3V.

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

MeToanuyecKkue PEKOMEHAAUHA K C1aYe 3a14eTa

Kpumepuu evicmaeénenus oyenox

O1eHKa «3aumeHo:

— JIOCTaTOYHEIN 00bEeM 3HAHUM 110 JUCLUILINHE;

— YCBOEHUE OCHOBHOM JIUTEPaATyphl, peKOMEHOBAHHON y4eOHOI mporpamMmoi;

— YMEHHE OpPHUEHTHUPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHILEMIMIX M HaMpaBICHUSX 10
JUCUUILJIMHE U JaBaTh UM OLICHKY;

— HCTOJb30BaHUE HAYYHOW TEPMHUHOJIOTHH, CTHIIMCTHYECKOE W JIOTHUYECKOE H3JI0KCHHE
OTBETa Ha BOMPOCH], YMEHHUE JIeTIaTh BBIBOBI O€3 CYIIIECTBEHHBIX OIIHOOK;

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

— YMEHHE peliaTh CTaHIAPTHBIC 3a/1a4H;

— aKkTHBHas paboTa Ha Ia0OPATOPHBIX 3aHATUSAX, JOCTATOYHBIA YPOBEHb HCIIOTHEHUS
WHIWBUIyaJIbHOTO 3a7aHus (pedepar, KOHTpoJibHas paboTa);

— JOCTaTOYHBIA ypOBEHb CGOPMUPOBAHHOCTH 3asBICHHBIX B paboduell mporpamMme
KOMIIETECHITNH.
O1eHKa «He3auUmeHo:



— ¢parMeHTapHbIe 3HAHUS 110 AUCLHUILINHE;

— 3HAaHUE OTHCNIBHBIX HCTOYHHUKOB, PEKOMEHJOBAaHHBIX Y4YeOHOW MpOorpaMMou 10
JUCLUIIIINHE;

— IIPOMYCK OOJIBIIIOTO YKMCIIA 3aHATUH, ITACCUBHOE TIOCEIICHUE 3aHIATHI;

— HEyMEHUE pelliaTh CTaHJapPTHBIC 3a/1a4u;

— HEYMEHUE UCNOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— pabota Ha J1abopaTOPHBIX 3aHATHUSX,

— HEWCIIOJHEHHE WJIM HU3KUHA ypoBeHb (Hamuuue TpyOBIX OMIMOOK) HWCIOTHEHUS
WHIUBHIyaJIbHOTO 3aaHus (pedepar, KOHTpoJibHAs paboTa);

— HU3KHUH ypOBEeHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpaMMe KOMITETCHIINH.

OneHouHble cpencTBa Ui HMHBAJIMIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
37I0POBBSI BEIOMPAIOTCS C YYETOM WX WHIUBHIYaIbHBIX CUXO()U3NIECKIX 0COOCHHOCTEH.

— IpU HEOOXOAMMOCTH HHBAJIUAAM M JIMIAM C OTPAaHUYECHHBIMH BO3MOXHOCTSIMHU
3JI0POBBSI ITPEJOCTABIISIETCS JOMOTHUTEIILHOE BPeMs ISl TOJrOTOBKHM OTBETA HAa SK3aMEHE;

— IpU TPOBEJICHUH MPOLEAYPhI OLICHUBAHUS PE3YyIbTATOB OOYyUEHHsI MHBAINIOB H JIUIL C
OTPaHMYCHHBIMU BO3MOYKHOCTSIMHU 370POBbS MPEAYCMaTPUBACTCS MCIIOJIb30BAHNE TEXHHYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA 0COOCHHOCTSIMH;

— TIpH HEOOXOIUMOCTH ISl 00YHYAIOIIUXCsl C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/10POBbS
U WHBAIWAOB TPOIEAypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHsS 10 JUCHUIUIMHE MOXKET
IPOBOIUTHCS B HECKOJIBKO 3TATIOB.

[Iponienypa oneHMBaHUsI Pe3yJIbTAaTOB OOYYEHHS WHBAIWAOB M JIUI] C OTpaHUYCHHBIMHU
BO3MOXKHOCTSIMU 37I0POBBsSI 10 AMCLUILIMHE MTPEIyCMaTPUBAET IpeaocTaBieHne nHpopmanuu B
dopmax, aganTUPOBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCIIPUSATHS WH(POPMAIIHH:

JInst Ll ¢ HapyIISHUSIMH 3PSHUS:

— B I1€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist Ta ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

5. Ilepeyenn yueOHOW JuUTEpPaTypbl, HH()POPMALMOHHBIX PECYPCOB H
TEXHOJIOTUH

5.1 OcHoBHas JiuTEpaTypa:

1. CasenbeB, U.B. Kypc oOmeit ¢uszuxku. B 5-u 11. Tom 5. KBantoBas ontuka. ATomMHas
¢usuka. Puszuka TBepaoro Tena. du3uka aTOMHOTO sApa M DSJIEMEHTAPHBIX YaCTHUIL
[DnexTponnsiit pecype] / U.B. CaenneB — CII16.: Jlanp, 2011. — 384 ¢. — Pexxum moctyma:
https://e.lanbook.com/book/708.

2. Crapocensckuii, B.1. ®u3nka moJynpoBOAHUKOBBIX NPHOOPOB MHKPOIICKTPOHUKH: /
B.U. Crapocenbckuii. — M.: FOpaiit, 2016. — 463 c.

3. bypbaera, H.B. OCHOBBI MOTYITPOBOAHHKOBOW 3JICKTPOHUKH [ DIIEKTPOHHBIN pecypc]: yueO.
nocooue / H.B. BypbaeBa — M.: ®usmariut, 2012. — 312 c. — Pexum pgocryma:
https://e.lanbook.com/book/5261.

5.2 JlonosiHUTeIbHAS JIUTEPATypa:



1. TI'pyanman, M. OcHoBbl (u3uku mojaynpoBognukoB / M. I'pyaaman. — Mockga:
OU3MATIIAT, 2012. - 771 c.

2. bypbaeBa, H.B. COopHuK 3amad 1o moaymnpoBoaHHKOBOU 3aekTponnke. /| H.B. bypbaesa,
T.C. Auenposckas — M.: ®DUIMATIIUT, 2004. —168 c.

5.4. UHTepHeT-pecypchbl, B TOM 4YHCJIe COBPeMEeHHbIe Npo(eccHOHAIbHBbIE 0a3bl
JAHHBIX U HH(bOpMaIII/IOHHbIe CIIpaBOYHbIC CHCTEMbI
DJ1eKTPOHHO-0u0InoTeYHbIe cucTeMbl (IBC):
1. OBC «FOPAWT» https://urait.ru/
2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com

5.5.IIpodeccrnonaibHbIe 6a3b1 JaAHHBIX:

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

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuansr nuznarensctea Wiley https://onlinelibrary.wiley.com/

Hayunas anekrponnas oudnnorexka (HIB) http://www.elibrary.ru/

ITomHOTEKCTOBBIE APXHWBbI BEAYIIUX 3alla/IHbIX HAYYHBIX )XYPHAJIOB Ha Poccuiickon
HnaT(bopMe HayuHbIX xypHasioB HOMKOH http://archive.neicon.ru

7. HamumonanpHas  dNeKTpoHHas  Oubnmoreka (mocTym K DIEKTPOHHON — OMOIMOTeke
aucceprauuit Poccuiickoit rocyaapcrsennoit oubnuorexu (PI'B) https://rusneb.ru/
8. IIpe3mpenrtckas oudimoreka uMm. b.H. Enpuinna https://www.prlib.ru/

9. Dnekrponnas koyueknus Okchopackoro Poccuiickoro ®@onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action

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

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

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

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

14. zbMath https://zbmath.org/

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

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

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

18. YuuBepcurerckas uHpopmarmonnas cucrema POCCUSA http://uisrussia.msu.ru

oo wn =

5.6. MudopManuoHHBIE CIPABOYHbIE CHCTEMBI:
1. Koncynwrant [Ttoc - cripaBovHast mpaBoBasi CUCTEMa (JIOCTYII MO JIOKAJIBHOM CETH C
KOMITBIOTEPOB OUOINOTEKH )

5.7.Pecypchl ¢BOOOAHOIO J0CTYyNA:
AMepHKaHCKas maTeHTHas 0a3a naHHbIxX http://www.uspto.gov/patft/
[TomHble TEKCTHI KaHAICKUX AuccepTarmii hitp://www.nlc-bnc.ca/thesescanada/
KubepJlennnka (http://cyberleninka.ru/);
MuHHCTEPCTBO HAYKH M BBICIIEro oOpazoBanus Poccutiickoii denepanuu
https /[lwww.minobrnauki.gov.ru/;
5. ®enepanpHblil mopTan "Poccuiickoe odpazosanue” hitp://www.edu.ru/;
6. Mnudopmanmonnas cuctema "EnnHoe OKHO A0OCTyIa K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;
7. Enunas xoyutekiys mudpoBbix 00pa3oBaTenbHbIX pecypcos http://school-collection.edu.ru/ .

HowbdeE
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8. dexmepanbHbIi HEHTP HHOPMAIIMOHHO-00pa3oBaTeabHbIX pecypcos (http://fcior.edu.ru/);

9. IIpoext I'ocymapcTBEHHOro MHCTUTYTa pycckoro A3bplka uMeHH A.C. ITymkuHa
"O6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CupaBouno-uHpopMarMoHHbIH moptai "Pycckuit si3p1k" hitp://gramota.ru/;

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

12. Cnosapu u suimkioneauu http://dic.academic.ru/;

13. OO6pazoBareabpHbIN opTan "Yueda" http://www.ucheba.com/;

14. 3axonompoekt "O6 oOpazoBanuu B Poccuiickoit @eneparmn'. Borpock! u otBeTsI hitp://xXn--
273--84d1f.xn--plai/voprosy i_otvety

5.8.Co0cTBEeHHBIE YJIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMALIMOHHBIE Pecypchl
KyoI'Y:

1. Cpema MOIyIBHOTO JUHAMHUYECKOro oOydenus http://moodle.kubsu.ru

2. baza yueOHBIX T1aHOB, yUeOHO-METOJUYECKUX KOMIUIEKCOB, MyOIMKaui 1 KOH(pEPEHIHA
http://mschool.kubsu.ru/

3. bubamnoreka nHGOPMAIIMOHHBIX pecypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30BaTEIbHBIX
texHousoruit http://mschool.kubsu.ru;

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

5. DnekTpoHHble 0OOpa3oBaTelbHBIE pecypchl Kadeapbl HHGPOPMALMOHHBIX cUCTEM U
TexHomoruii B oOpazoBanmu KyOl'Y u Hayuno-merommueckoro >xypHama "IIIKOJIBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. MerToanueckne yKa3zaHusi Ui O0Y4YalOIIMXCH 1O OCBOEHUIO
AUCHUILIUHBI (MOIYJIs1)

Ilo xypcy npeaycMOTpPEHO MpOBEACHUE JEKIHMOHHBIX 3aHATHHM, Ha KOTOPBIX JdaeTcs
OCHOBHOM CHUCTEMAaTHU3UPOBAHHBIA MAaTepyal U MPAKTUYECKUX 3aHATHM, HA KOTOPBIX CTYIEHTHI
IPUMEHSIOT TOJIyYCHHbIE TEOPETHUYECKUE 3HAHUSA K DPELICHHI0 KOHKPETHBIX 3aJad. YpPOBEHb
YCBOGHHSI TEOPETHYECKOTO Marepuaja IPOBEPSETCS TOCPEACTBOM OINpOca IO OCHOBHBIM
BONPOCAM TE€MbI U pe3yJbTaTaM BBITOJHEHHUS HWHAMBHUIYaIbHBIX M TPYHIOBBIX MPAKTUYECKUX
3aJaHuH.

[Ipu wm3yuenun kypca «®usznyeckre OCHOBBI mocTpoeHuss OBM» Heobxoanmo
AKTUBHU3WPOBATH OCTATOYHLIC 3HAHUA CTYACHTOB IIO TaKUM JUCHUIIIMHAM, KakK (1)1/131/11(3 n
apXUTEKTypa KOMIIBIOTEPOB.

Heo6xonuMo OTMETUTh MPAKTUYECKYI0 3HAYMMOCTh COOTBETCTBYIOIIUX MpobIeMm,
o0paTuTh BHUMaHHE Ha TpPeOOBAHUS, TPEABABISAEMbIE K COBPEMEHHOMY CHELHAIUCTy —
NPUKIAJHOMY MaTeMaTHKYy, MOSICHUTh HEOOXOJUMOCTh HCIOJb30BAHUS MOJTYYEHHBIX 3HAHUH
IMPpU U3YUCHUU NTOCTICAYIOIMHNX CIICHUATIbHBIX KYPCOB.

Baxxaelmmm 3Tarnom Kypca sBISeTCsl CaMOCTOsITeNIbHast paboTa 1o AUCLUILIHHE.

Henbto camocToATENbHOW pabOTHI SBISETCA YINIyOJeHHE 3HAHWM, IOJyYEeHHBIX B
pe3yibTare ayJUTOPHBIX 3aHATHH, BIPa0OOTKA HaBBIKOB MHIAMBHIyaIbHON pabOTHI, 3aKperieHHe
HaBBIKOB, C(HOPMHUPOBAHHBIX BO BPEMS MPAKTUUECKUX 3aHITHH.

Pazoenvi oucyunaumbl, 6blHOCUMbIE HA CAMOCMOAMENbHOE U3YYEHUE
1. Texnomoruu co3ganus UC, BUC u CBUC
2. BeimoaHeHNE TOTHYECKUX OTepannii Ha 6a3e MOYITPOBOIHUKOBBIX TPHOOPOB.
3. AnanoroBas u uugpoBas 00padboTka MHGOpMAIIH.
4. HeipoceTeBble apXUTEKTYpPbl KOMIIBIOTEPOB.
5. ITapatenbHbIE ApXUTEKTYPbI KOMIIBIOTEPOB.
6. CereBble TexHOnoruu. Tononorus. Bunpl muaMi cBsA3u. OCHOBBI NIEPENAYN CUTHAJIOB
10 JIMHUSIM CBSI3H
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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




