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1 Henu v 3axa4u U3yYeHUs TUCHUILTHHBI (MO1YJISA)

1.1 Ilean ocBOeHUSI TUCHUILIMHBI

Juctunnuna «®Pu3ndeckue 0CHOBBI OcTpoeHust DBM» cTaBUT CBOEH 1LEIbIO U3yUeHUE

(bu3MYECKUX 3aKOHOB, MOJIOKEHHBIX B OCHOBY (DYHKIIMOHUPOBaHUS 0a30BBIX 3JIEMEHTOB

coBpeMeHHBIX DBM, ux ycTpoicTBO U B3aumoieicTBue. Llenu qucuuminael

COOTBETCTBYIOT hopMupyembiM kommeteHusam OITK-1, TIK-2.

1.2 3agauu TMCHUILTHHEI

OcHOBHbIE 3aJ]a4M AUCUUIUIMHBL YCBOCHHE OCHOBHBIX HJEH, JIekKallMX B OCHOBE
NOCTpoeHHs coBpeMeHHbIX DBM; (opMupoBaHue MpeacTaBleHH O HalpaBlICHUSIX Pa3BUTHSA
KOMITBIOTEPHON TEXHUKH; YTrayOieHne oOero ypoBHs npoecCuoOHaNbHBIX 3HAHUM.

1.3 MecTo AucuumInHbl (MOAYJis) B CTPYKTYpe 00pa3oBaTe/ibHOI NMPOrpaMMbl

Hucuunnuna «®dusndeckre OCHOBBI mocTpoeHuss DBM» otHocutcs k «O0s3aTenbHas
qyacTb» bioka 1 «/lucuuminzel (MOyn)» yueOHOro IJIaHa.

1.4 IlepevyeHb NMJIAHMPYeMbIX Pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHUPYEMBbIMH Pe3yJIbTaTaMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

W3ydenne panHOW y4eOHOW JMCHUIUIMHBI HANpaBlIeHO Ha (QOpPMHUPOBaHUE y
00y4aromuXxcsl CNeAYIOUUX KOMITETESHITH:

OIIK-1 CnocodeH MpuMeHATHh (yHJAaMeHTAJbHbIE 3HAHHS, MOJYYeHHbIEe B 00/1aCTH
MaTeMaTH4YeCKUX U (WJIM) eCTeCTBEHHbIX HAyK, U HCHO0Jb30BATh HMX B
npodeccHoHAIbLHOM eI TeJTbHOCTH

3Hatp NOIIK-1.2 (40.001 A/02.5 3n.2) OTeuecTBEHHBI U MEXIYHAPOAHBIH OIBITB B
objacTu MareMaTHdecKuxX W (WJIM) €CTECTBCHHBIX HAyK, M HCIOJIh30BaTh HUX B
npodeccnoHaNbHOI e TENbHOCTH

Ymern

Baagerr  MOIIK-1.8 (40.001 A/02.5 dp.2 Tna.) destensHOCTh, HApaBlIeHHAs HA pPellICHUE
3aa4 aHAJUTHYECKOTO XapakTepa, MPEerojaraloiliux BBIOOpD W MHOTrooOpasue
aKTyaJIbHBIX CIIOCOOOB pEILICHUS 3a]a4, C HCIOJb30BaHHEM (yHIaMEHTAIbHBIX
3HAHWU, TIOJYYSHHBIX B 00JIACTH MAaTEeMAaTUICCKUX U (WJIH) €CTECTBEHHBIX HAYK

IK-2 Crnoco0eH aKTHBHO Y4aCTBOBATH B MCCJIEJI0BAHHHM HOBBIX MATEeMATHYECKHX
Mojieieil B eCTeCTBEHHbIX HAyKaxX
3Hath NIIK-2.1 (06.016 A/30.6 31.3) IIpeameTHast 061aCTh M METOABI MATEMATUYECKOTO

MOJICJIUPOBAHUS B €CTECTBEHHBIX HAyKaxX
NIIK-2.3 (40.001 A/02.5 3n.2) OTeuecTBEeHHBIH U MEXIYyHAPOJIHBIA OMBIT B
HCCTIEIOBAaHUN MaTEMATHIECKUX MOJIeNIel B €CTECTBEHHBIX HayKax

YmMmeThb UIIK-2.6 (06.016 A/30.6 VY.l) Ananu3upoBaTh BXOJHBIE JaHHBIE MPHU
MPOBEACHUH UCCIICTIOBAHUIM MaTEMAaTHUYECKUX MOJIEIEH B €CTECTBEHHBIX HayKax

Baanerrs  MIIK-2.11 (40.001 A/02.5 [p.2 Txa.) HesaTenbHOCTb, HalpaBlIeHHas: Ha peLIeHHUe
3a/1a4 aHAJUTHYECKOTO XapakTepa, MPEIoJiaraloliux BBHIOOP W MHOT0oOpaszue
aKTyallbHBIX CIOCOOOB peIIeHHUS 3a7ad, pa3padO0TKU HOBBIX MaTeMaTHYECKUX
MOJIETIEN B €CTECTBEHHBIX HayKax

Pe3ynbrartel 00ydeHHs MO NUCUUIUIMHE JOCTHTAIOTCA B PaMKaxX OCYIIECTBICHHUS BCEX
BUJOB KOHTaKTHOH M CaMOCTOSATENbHOW paboThl OOy4aromuxcsi B COOTBETCTBUU C
YTBEPKACHHBIM Y4EOHBIM IJIAHOM.

WHaukatopel  JOCTHXKEHHS KOMIETEHIUH  CYMTAlOTCS  CPOPMUPOBAHHBIMH  NPHU
JOCTHKEHUHN COOTBETCTBYIOIIMX UM PE3YyJIbTaTOB O0yUEHHUSI.

2. CTpyKTYypa M coaepKaHue TUCHUITUHbI
2.1 PacnipenesieHue TPyA0€MKOCTH JUCHUILIMHBI 110 BUAM padoT



Obmas Tpya0éMKOCTh JUCITUILIMHBI COCTABIISIET 2 3a4. €. (7249acoB), X pacnpe/esieHrue
10 BUIaM padOoT MpEICTAaBICHO B TaOIHUIIE

Cemectpsl
Bup y4eOHoii padoTsI Beero (4acel)
4acoB
KonTakTHasi pabora, B TOM 4yHcJI€: 36,2 | 36,2
AyauTOopHBIE 3aHATHS (BCEro): 34 34
3aHATUS JEKIMOHHOTO TUIIA 34 34
JlaGopaTopHble 3aHITHS
3aHATHSI CEMUHAPCKOTO TUIIA (CEMUHAPBI,
MPAKTUYECKHE 3aHSITHSI)
Nnas koHTaKkTHasA padora: 2,2 2,2
Kontpoisb camocTositenbHOM padoThl (KCP) 2 2
[Tpomesxxyrounas arrecranus (MKP) 0,2 0,2
CamocrosiTesibHasi padoTa, B TOM YHCJIe: 358 | 358
[TpopaboTka y4eOHOT0 (TEOPETUIECKOTO)
Marepuana
IToaroroBka K TEKyIeMy KOHTPOJIIO
KonTpoJn:
IloaroToBka K 3K3aMeHy
gac. 72 72
B TOM YHCJIe
OO0mas Tpy10eMKOCTh KOHTAKTHAasi 36,2 | 36,2
padora
3a4. el 2 2

2.2 CTPyKTYypa IMCUMILINHBI
Pacnpenenenue Bu1oB yueOHON pabOThl M UX TPYAOEMKOCTH IO pa3jiesiaM JAUCLHUIINHbI.
Pasnensl (TeMbl) TUCHUIUIMHBI, H3y4aeMble B 5 ceMecTpe

KosnuecTBo yacos
Bueaynu
Ne HaumeHnoBaHue pa3snesioB (Tem) B Ayautopnas padota TOpHast
cero padora
J 13 JIP CPC
1 2 3 4 5 6 7
1. | Beenenue 2 2
9 OCHOBBI TEOPHUH AIEKTPOIPOBOIUMOCTH 2
" | METAJUIOB U MOJIYTIPOBOJIHUKOB 14 6
3. | DneMeHThI (PU3UKH MOJTYTIPOBOAHHUKOB 12 8 2
OnemeHTHast 6a3za coBpeMeHHbIX OBM,
4. . 2
CHCTEMHBII OJIOK. 12 6
5 [TomympoBOTHUKOBBIE 3ATIOMUHAOTIINE
yCTpOMCTBa 8 4 4
6. | MHTepdeticel BBOA-BBIBOIA 4 2 4
7. | Buenmsss mamste B DBM. 6 2 8
8. | OroOpaxkenue uHpopmanuu B8 9BM 6 2 4
9. | Cpsa3p OBM c BHemmHeH cpenoit 3 1 4
10. | Jlunum cBsizu Mmexay OBM 3 1 4
11. | IlepcnexktuBbl DBM. KBaHTOBBIE KOMIIBIOTEPHI 4 2 4
HUTOI'O no pa3agejam A¥CUHUIIMHBI 34 38
KonTponb camocrositenbHoi pabotsl (KCP) 2




KosinuectBo uacos
Bueaynn
Ne HaumeHnoBaHue pa3szesioB (Tem) B AynurtopHasi padoTa TOpHast
cero padota
JI 113 JIP CPC
1 2 3 4 5 6 7
ITpomexxyrounas arrecramnus (MKP) 0,2
IToaroroBka K TEKyIeMy KOHTPOJIIO
OO011asi TPY10€eMKOCTb MO JTMCHHUTITHHE 72

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapel, JIP — nabopamopuuvie 3ansmus, CPC —
camocmosimenvHas paboma cmyoenma

2.3 Conep:xanue pa3iesioB (TeM) THCIUNIHHBI
2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

®opma
Ne Haumenobanne Copaep:xanue pasjesia (TeMbl) TEKYLIero
pa3nesa (TeMbl) KOHTpOAS
1 2 3 4
Beenenue [loxonenus OBM wu wux osnementHas Oaza. Poib
nonynpoBoaHukoBbIX (ITIT) matepuanos. [Ipenmymectsa
CBUC. Texnonornueckas 6aza CBUC. 3akon Mypa.
1. CreneHb  UWHTErpallMi  3JIEMEHTOB. MUHUMAaIbHBII
Tornojoruueckuii  pasmep. OCHOBHBIE HampaBlICHUS
pazButus 1udpoBeix CBUC. IlepcriekTuBbl pa3BUTHS
MUKPO3JIEKTPOHUKH.
OcHoBBI TEOpHUU CHexTp 3J€KTPOHHBIX COCTOSIHUM B aroMax, MOJIEKYJIax
3J1IeKTPOINIPOBO- n Kpuctauiax. PaspemeHHsle u 3amperieHHble ypoBHU | Onpoc 1o
AHUMOCTH METAJIJIOB | SHEPTrUU. DHEPreTUYECKUEe 30Hbl U YpoBeHb DepMmu.| pe3yiib-
o | [IpyuHuMnsl  pa3geneHus BEUIECTB Ha MPOBOJHUKH,| TaTaM
MOJIYNPOBOAHMKOB |IIOJIYIIPOBOJAHUKH U U30JATOpPbl. MoOJenb 3JIEKTPOHHOTO | MHAUBUIY
raza. OneHka 4Yuciaa ypOBHEM B eauHUIE OOBEMa| aJbHOTO
NPOBOJIHUKA M  monynpoBoaHuKa. CoOCTBeHHass M| 3aJaHus
MIPUMECHAs! MPOBOJUMOCTb OJYNIPOBOJHUKOB.
DiemMeHThI pu3uku | [[BiokeHue cBOOOAHBIX HOCUTeNell 3apsia B MOJYIpPO-
NMOJIyNPOBOAHMKOB |BOJHUKAX — MU dy3us u npeiid. YpaBHeHHE HENPEphIB-
HOCTH. OJIEKTPOHHO-JBIPOYHBIE MEPEXOJbl U MX Xapak- Onpoc 110
tepuctuku. bapeepHas u nuddysunonnas emxoctu. 111
auonael.  KOHTakT  MeTaln-noiaynpoBOAHMK.  JlMonel pesyIIb:
3. HloTTK™H. bricTponelicTBue III1 JIUOJIOB. Taram
Bsaumonericteue JIBYX OJIM3KOPACTIOI0KEHHBIX Hfﬂiiziiy
ANEKTPOHHO-ABIPOYHBIX MIEPEXO0/I0B. bunonspHsie
TpaH3uCTOpbl. Cxembl BKItoueHus. KirodeBol pexuM Sanani
paboThl U OBICTPO/IEHCTBUE OUMIOJSPHBIX TPAH3UCTOPOB.
[losieBbIE TPAH3UCTOPHI.
OueMeHTHas 6a3a |AHanoroBas u mudpoBas oOpaboTka uH}OpMaIUH.
COBpPEMEHHBIX @dusnueckoe mnpexacraBieHue wuHpopmamuu B OBM.| Onpoc no
IBM, cuctemHublii |Peanuzanusi 3JeMEHTApHBIX JIOTHYECKUX  (YHKIMH. | pe3ylib-
4 0JI0K. KitoueBoil pexum paboThl KOMMYTHUPYIOIIETO JI€MEHTa. | TaTam
' OCHOBHbBIE XapaKTEPUCTUKU JIOTHUECKUX DJIEMEHTOB. | HHIAUBUIY
[lonsTvE 0  NOMEXOYCTOWYMBOCTH  JIOTMYECKOTO| aJbHOTO
anementa. CemeilcTBa JIOTMUECKMX CXE€M W MX| 33JaHUA
COBMECTHUMOCTh. O000IeHHasi CTPYKTypa CHCTEMHOIO




®opma

Ne Haumenosanne Conep:xanue pa3aesa (TeMbl) TeKylero
pa3aena (TeMbl) KOHTPOISI
1 2 3 4
Osoka:  mukporporeccop (MII), mnamsaTe, mMHA.
ApxurekTypa M BHYTpeHHAd  Maructpaibs  MIL
OcnoBuble xapakrepuctuku MIIL. [ukn MIT u ero ¢a3sbr.
Bzaumopeiicteue MII u  O3Y. Cpoocobbl obmeHa
nHpopMmanuen Mexay MII 1 BHEIIHUMH yCTPOMCTBAMU.
Pexxumer  pabotet DBM.  MynbTUIPOIIECCOPHBIC
koHpurypanuu. CoCTOSHUE U TEPCHEeKTUBBI Pa3BUTHUS
MII TexHuku.
IHonynposona- Tpurrep kak 3JIEMEHT naMATH. Sdelika NaMsITH U ee
HHUKOBBIE 3a10- agpec. CTaTM4ecKoe OIEpaTUBHOE 3allOMHUHAIOLIEE
MHHAaIOIMe yctpoiictBo (CO3Y). OOmias opranuzanus HaMATH.
yCTpoOiicTBa XapakTepucTUKM  NaMsATH.  OHEpPro3aBUCUMasl U
sHepronesaBucumas namsate. Knaccupukamms — I1I1
3allOMMHAIOIMX YCTpoWCTB. JluHamuueckoe omepa- Onpoc 110
TUBHOE 3anomuHaromiee ycrpoictso (AO3Y). [punuun
JEUCTBHSL U OCHOBHBIE IIapaMeTpbl. XapaKTEpUCTUKU U pe3yILs
5. npuHIunbs padotel CBUC namMsaTé AMHAMUYECKOTO THIIA. raram
[Ipumenenne CO3Y u JIO3VY B OBM. CpaBHUTEIbHBIE HHAMBILY
XapakTEepUCTUKU U nepcnektuBbl pazputus CO3Y u ~aJIbHOTO
. 3a/1aHus
JO3Y. ocrosunoe 3anomuHaroiee ycrpoiictro (I113VY).
Macounslie 113V, [13V, [IPOrPaMMUPyEMBbIE
[I0JIb30BATEIEM, CTHUpPAaEMble IEpenporpaMMupyemMbie
[13VY. Ilpumenenne II3Y B OBM. CpaBHuUTENbHbBIE
XapaKTepUCTUKU U TEPCHEKTUBbI COBEPLICHCTBOBAHUS
I13V. Flash-namss.
HNuTepdeiicnl OyHKIUU uHTep(eiica BBO/1a-BbIBO/IA.
BB0/Ja-BbIBOJA NudopmanvonHas, snekTpuyeckass M KOHCTPYKTHBHas
COBMECTHMOCTb. YCTPOICTBO JHMYHOro HHTepdeiica.
OyHKIMOHANbHAS U YIPaBIAOLIAs 4acTH MHTepdeiica.
BuyTpenHue peructpsl uHTepdeiica BBOJA-BBIBOJA.
OmmoOku wunTepdeiica. Konrpons maputera. Omubku Ompoc no
nepenoyineHus. MuTepdeiic mocnenoBarenbHON CBSI3HU. pe3yIIb:
6. JlyniekcHas ¥ HONyAyNJeKCHasl CBSI3U. ACUHXPOHHAs U ratam
cUHXpoHHas cBsA3b. CranmapTel cBs3u. MHTepdeiic HHAMBILY
RS232.  Ckopocts  mepenaun  HHQOpMAMK | IHHOTO
JJIEKTPUYECKHE IapaMeTpel. MoaeM. AMIUIMTyAHas W Sanani
yacToTHass Mopnynsauusa. Ilepemaua nmaHHBIX — depes
tenedonHele JuMHUM  cBa3M. MII  BBoma-BBIBOAA.
KonTtposiep mpsiMoro octymna K mamsTH: oOmias opra-
HU3allUs U CTPYKTYpa.
Buemnsisi namsith | [IpyuHOmnel 3amucu W CYMTHIBaHUA WHOOpPMAIMU Ha Omboc 1o
B OBM. MAarHUTHBIX HOCUTENSAX. THIIBI MAarHUTHBIX HOCHUTEIIEH U p
MarHUTHBIX TONOBOK. VICTIONB3OBAHHME ONTHUECKHX | Lo >
7. SBJICHUI JJIs1 TOBBIMIEHUS TUIOTHOCTH 3amucu HHGOp- HHTa;:r
Mallid Ha MAarHUTHBIX HOCHUTENSX. MAarHMTOONTHKA. FMBIALY
OnTnueckas namsaTte. [lpenenpHas MIIOTHOCTH 3amMcu AIPHOTO
nnpopmanuu B ontuke. CD u DVD aucku. SanatA
8 OroOpaxenue [Ipunuunsl  otoOpaskeHHst BHU3yanbHOH HHpOpMaruu. | Omnpoc 1o
" |undopmannu B AndasutHo-IMPpoBBIE U Tpaduyeckne (aHAJIOTOBBIC)| pe3yib-




®opma
Ne Haumenosanne Conep:xanue pa3aesa (TeMbl) TeKylero
pa3aena (TeMbl) KOHTPOISI
1 2 3 4
9BM MOHHUTOPBL. DJIEKTPOHHO-Ty4YeBas TpyOka. dusuueckue| TaTtam
npoueccel B OJIT:  TepMOlJIEKTpOHHAsE  AMUCCHSL, | UHAUBUIY
momuHecteHusa. @opmupoBanne n3odpaxenus B DJIT,| ambpHOTrO
CTpOuHass M KaapoBas pa3BepTku. CTpykTypa U | 3a1aHus
napameTpsl BujaeocursHana. OroOpaxenue uHbopMaluu
o ugere. [Imockue MOHUTOPBI — KUJKOKPUCTAILIIMUECKHE
(LCD) nucnnewn, mnasMeHHble (razopazpsiaasie PDP)
MOHMTOPBI, AUCIUIEN ¢ u3nydyaronmm nonem (FED).
Cas3b IBM ¢ BBox u BbIBOA 1IM(POBOH U aHAIOTOBOW MH(POpPMALIUU.
BHemHedi cpenoii | [{udpo-ananorosoe mpeobpazosanue (LIAIT). Ilorperm-
noctu L[AIl. Amnanoro-nudpoBsie mpeodpazoBatenu | Ompoc mo
(ALIIT). Tlorpemnoctn ALl Ilonstue o uudpoBoMm| pesyib-
9 METOZIC XpaHCHHS U TIepeiayy aHAJIOTOBOK MH(OPMAIIUH. | TaTam
' BBon ontuueckoro uzobOpaxkenus B OBM IIpuHuumns! | uHAMBUAY
oToOpaxeHus: WHGOpPMALMM Ha TBEPAOM HOCHTENE —| aJIbHOTO
OPUHTEPHl W IUIOTTEPHL.  AJ(aBUTHO-UIM(POBBIE ¥ | 3aJaHUSL
rpaduyeckue TpUHTEPH.. MaTpuuyHble, CTpYHHBIE,
Ja3epHbIE U CBETOAMOHbIE PUHTEPHI. [{BeTHAs neyars.
JIluHum cBsI3M Metoapl KonupoBaHHS HMH(DOpPMAIUK: aMIUIHTYIHAS,
mexay IBM (dhazoBas " qacTOTHAas MOZYJISALIUA. Bunbr
pachpelesieHHbIX JIMHUM JUIsl  pa3HbIX JMala30HOB
yacToT. JIByXmpoBoaHass JHMHUS W paJHOKaHAIL.
Tenerpadnoe ypaBHenne. CKOpPOCTh paclpOCTpaHEHHS
CUTHAJIOB B JUHUU. BonHoBoe comnpotusieHue. | Onpoc no
Koakcuanpueiii kabenb u ButTas mnapa. OnTudeckue| pesyib-
10. BOJIOKHA u BOJIOKOHHO-ONTUYECKHUE Kalenu.| TaTam
PacmipocTpanenue cBera 1O ONTHYECKMM BOJOKHaM. | MHAMBHUIY
OnTnyeckne MOJBI, JUCTIEPCUS MOJI, KpUTHYECKas JJINHA | aJIbHOTO
BOJIHBI.  ['paJiMeHTHBIE  BOJIOKHA,  BOJIOKHa  CO| 3aJaHUS
CTYMEHYaThIM TpoduieM MoKazaTeias MpeTOMIICHUS.
OnTuyeckue mepelaTYMKd M TNPUEMHHUKU: CBETO- U
(hoTOaMOIBI, MOIYIPOBOAHUKOBEIE J1azepsl. [IpenenbHas
CKOpocTh  mepefnaud  uHpopmanuu.  Onrtuyeckue
COJIUTOHBI.
IlepcnexkTUBBI Peanuzanusi ycTOMYMBBIX OJHO M MHOTO3JIEKTPOHHBIX
9BM. KBanToBbIe |COCTOSHMII B pa3iIMuYHbIX cucTeMax. KorepeHTHOCTh
KOMIIbIOTEePbI cocrosiHuil. [IpenenbHble pasmepsl, ObICTpPOAEHCTBHE U Onpoc 1o
9HEpro3arparel. BpluMcieHus B KJIACCMYECKOW U p
KBaHTOBOM ¢Qusuke. butrbi u kyOutel. KBaHTOBBIE PE3YIIb:
11. anroput™el. O6nactu npumeHeHus. Kak mocTpouTsb HHT;E:XH
KBAaHTOBBIM KOMITBIOTEP: HWOHHBIE JIOBYymKH, SMP, aJ'ILHOFOy
MTOBEPXHOCTHBIE HaHOCTPYKTYPBI. Pa3pymenue
KOT€pEHTHOCTH KaK MCTOYHUK OMIMOOK IMpPHU KBAaHTOBBIX Sazanmd
BBIUMCIICHUSIX U uUX  Koppekuus. IlepcnexTuBbl
peayin3alyi KBAHTOBBIX KOMITBIOTEPOB.

Ipumeuanue: JIP — omuem/3awuma nabopamophoti pabomoi, KIIT

- gvlnonHeHue Kypcosozo npoexma, KP -

Kypcosotl pabomul, PI'3 - pacuemno-epaghuuecrkozo 3adanus, P - nanucanue peghepama, 3 - scce, K - xonnoxeuym,
T — mecmuposanue, P3 — pewenue 3a0au.




2.4 IlepeyeHb yu4eOHO-METOAUYECKOT0 o0ecnevYeHHsl HJIA CAMOCTOSATEILHOH padoThI
00y4YaIIUXCs M0 JUCHUILIMHE (MOIYJIIO)

[lepeuenp yueOHO-METONUECKOTO 00ECTIEUEHUS TUCITUIINHBI
Ne Bun CPC T10 BBITTOJIHEHUIO CAMOCTOSITEIbHOM paboThI
1 2 3
1  |HU3yueHHue MeToauueckie yka3zaHUs MO OpraHU3alMd CaMOCTOSITENIBHOM
TEOPETUUECKOI O paboThI CTYJCHTOB, YTBEPKACHHbBIE kaeapoii
Marepuaia WH(pOPMAIMOHHBIX TEXHOJOTHM, TpoTokoi Nel ot 30.08.2019

Y4eOHO-MeTOIUYECKHNE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00ydYaroImUXCs U3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3) npegocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[J0OPOBBS U BOCIIPUATHS UH(DOpMALIUU:

Jis 11 ¢ HapYIICHUSIMH 3PEHUS:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOT'0 IOKYMEHTA,

— B ¢popMme ayauodaiina,

— B re4aTHoi (hopme Ha si3bike bpaits.

Jjig U1 ¢ HapyIISeHUSIMH CyXa!

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO ammapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOTI'O IOKYMEHTA,

— B ¢popme ayaunodaiina.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTHHTCHTA
oOyJaromuxcs.

3. O6pa3zoBaresibHbIE€ TEXHOJIOTUH
B cootBerctBum ¢ TpeboBanusmMu PI'OC B mporpamma JUCHMIUIMHBI MIpeTyCMaTpUBAET
UCIIOJIb30BaHUWE B Y4eOHOM MpoOIecce CIEAYIOUMX O00pa30BaTelIbHbIE TEXHOJIOTMH: YTEHUE
JEeKIMA C HCMOJb30BAHUEM MYJIBTUMEAUWHBIX TEXHOJOIMH; METOJ MalblX Tpymnm, pa3dop
IIPAKTUYECKHX 3a7a4 U KeHCOB.
ITpu oOyueHnH UCTIONB3YIOTCS CeAYIOIMe 00pa3oBaTeIbHbIE TEXHOIOTUH:

— TexHonOrMsT KOMMYHUKATHBHOTO OOy4YyeHMs] — HampaBlieHa Ha (QopMHpoOBaHUE
KOMMYHHUKaTUBHOW KOMIIETEHTHOCTHU CTYJIEHTOB, KOTOpast sBJseTcsl 6a30BOM, HEOOXOUMOM AJist
aJlaNTalliy K COBPEMEHHBIM YCIIOBUAM MEXKYJIbTYPHOU KOMMYHHMKAIUH.

— TexHosnoruss pa3sHOypoBHEBOTO (Au(p¢depeHINpPOBaHHOIO) OOydeHUs — MpeArnoaaraeTt
OCYIIIECTBJIEHUE I03HABATEIbHON JIE€ATENbHOCTH CTYIEHTOB C Y4YETOM MX WHJIUBUIYaTbHBIX
CHOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOMIPSS UX PEATN30BBIBATH CBOIM TBOpUECKUI
noteHuuan. Co3laHue M HCIOJIb30BAHWE JMArHOCTUYECKUX TECTOB SIBISIETCS HEOThEMIIEMOM
YaCThIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MoAyiabHOrO OOy4YeHHS — TMpeAycMaTpUBaeT JeNIEHUE COAEpKaHUS
JUCIUIUIMHBI HAa JIOCTaTOYHO aBTOHOMHBIE pa3zeiibl (MOAYJIH), MHTETPUPOBAHHBIE B OOIIMI
KypcC.

— HWudopmanmonHo-kommyHukanmonnsle  Texuonorun (MKT) -  pacmmpsitor  pamku
00pa30BaTeNLHOTO MpOIlecca, MOBBIMAS €ro MPAaKTUYECKYI HAINPaBIE€HHOCTb, CIOCOOCTBYIOT
MHTECHCU(PHUKAIIUK CaMOCTOSITEIbHOM pabOThl ydal[MXcs M TOBBIIMIEHUIO [O3HABATEIbHOMN
akTuBHOCTH. B pamkax UKT BeiaenstoTcs 2 Buaa TEXHOIOTHI:



— TexHONOTUS WCHOIB30BAHUS KOMIBIOTEPHBIX MPOrpaMM — TO3BOJISET 3PPEKTUBHO
JIOTIOTHUTD MIPOLIECC O0YUYEHUS SI3bIKY HA BCEX YPOBHSX.

— VHTEepHEeT-TEeXHOJOTHH — TPEAOCTABISAIOT IIUPOKHME BO3MOXKHOCTH Ui  TOUCKA
uHpopMaLuu, pa3padoTKA HAYYHBIX POECKTOB, BEICHHS HAYYHBIX UCCIICIOBAHMM.

— TexHonoruss WHAUBUAYAIU3AUUU OOYYEHHUS — IOMOTaeT pPeaJr30BBIBATH JIMYHOCTHO-
OPUEHTUPOBAHHBIM IOAXOJA, YYUTHIBAs HWHIUBUAYAJIbHbBIE OCOOCHHOCTH U MOTPEOHOCTH
YUaIIUXCSL.

— [IlpoexkTHast TexXHOJIOTUSI — OpPUEHTUPOBAHA HAa MOJEIMPOBAHHUE COLMUAIHLHOTO
B3aMMOJICHCTBHS yYalllUXCsl C IEJIbI0 pEIICHUs 3a/ay, KOTOpas OIpelessieTcss B paMKax
npo¢eCCHOHATBLHOMN MOATOTOBKH, BELICISI Ty WIM HHYIO TPEIMETHYIO 00JI1acThb.

— TexHonoruss oOyueHuss B COTPYIHUYECTBE — pealiu3yeT HACI0 B3aUMHOI0 OOy4YeHHS,
OCYIIECTBIISII KaK WHAMBUAYAJIbHYIO, TaK U KOJUJIEKTHBHYIO OTBETCTBEHHOCTh 3a pEILICHUE
y4eOHBIX 3aj1a4.

— MHWrpoBas TexHOJOTUSI — MO3BOJIAET Pa3BUBATh HABBIKU PACCMOTPEHMSI PsAZia BO3ZMOXKHBIX
Croco00B peleHus: nMpodieM, aKTUBU3UPYS MBIIIJICHHE CTYJEHTOB U PACKPhIBAask JTHUHOCTHBIN
MOTEHIMAJ Ka)KJI0T0 y4arerocs.

— TexHonoruss pa3BUTHS KPUTUYECKOTO MBIIIJICHUS — CIOCOOCTBYeT (hOPMHUPOBAHUIO
Pa3HOCTOPOHHEH JMYHOCTH, CHOCOOHOW KPUTHYECKH OTHOCUTHCS K WH(POpPMALNH, YMEHHUIO
oTOMpath HH(OPMALIUIO ISl PEIICHUS [TOCTABICHHOM 3a/1a4H.

KommiekcHOe MCronbp30oBaHUE B y4eOHOM IPOILIECCE BCEX BBHIMICHA3BAHHBIX TEXHOJIOTHI
CTUMYJHUPYIOT JIMYHOCTHYIO, HMHTEUIEKTYaJIbHYI0 aKTUBHOCTBH, Pa3BUBAIOT I[O3HABATEIbHBIC
IPOIIECCH, CHMOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIIM, KOTOPBIMH JIOJDKEH O00JIaaaTh
Oyayuuii crienuaIncT.

OcHOBHBIE BUIbI HHTEPAKTUBHBIX 00pa30BaTEIIBHBIX TEXHOJIOTHIA BKIIFOYAOT B CEOSI:

— pabota B MalbIX rpymnmnax (KOMaHe) - COBMECTHasl ACSITEIbHOCTb CTYACHTOB B IpyIIIe
MOJI PYKOBOJICTBOM JIMJEpa, HampaBlieHHAas Ha pelieHue oOIel 3amayu MyTéM TBOPYECKOTO
CJIO’KEHUS PE3YJIbTaTOB MHMBHIyaIbHON PaOOTHI WIEHOB KOMAH/IbI C JCJICHHEM MTOJIHOMOYUN U
OTBETCTBEHHOCTH;

— TPOEKTHAs TEXHOJIOTHS - WHANBHUIyaIbHAsl WM KOJUIEKTUBHAS JESITEILHOCTH IO 0TOOpY,
pacrpeneneHnIo 1 CUCTeMaTH3allli MaTepraja Mo ONpe/IeIeHHOW TeMe, B pe3yIbTaTe KOTOPOM
COCTaBIISIETCSI POEKT;

— aHaj W3 KOHKPETHBIX CUTYyallud - aHaJU3 PEeabHBIX MPOOJIEMHBIX CHUTYaIlud, WMEBIITUX
MECTO B COOTBETCTBYIOIIEH 00JacTH Mpo(ecCHOHANBHOW NesSTeNFHOCTH, M TIOMCK BapHaHTOB
Jy4YIIUX PELICHUN;

— pa3BUTHE KPUTUYECKOTO MBIIUICHUS — 00pa3oBaTeNbHas NeSTeNbHOCTh, HAlpaBJICHHAS
Ha Pa3BUTHE Yy CTYACHTOB Pa3yMHOTO, pe(IEKCHBHOTO MBIIUICHHUS, CIOCOOHOTO BBHIIBUHYTH
HOBBIC UJIEU U YBUJIETh HOBBIE BO3MOKHOCTH.

[Tomxox pa3bopa KOHKPETHBIX 3ajad ¥ CUTYyallMii [IMPOKO HCIIONB3YeTCs Kak
nmpenojaBaTeneM, Tak W CTYJCHTaMH BO BpeMs JIEKIUH, TaOOpaTOpHBIX 3aHATUNA W aHAIu3a
pe3yabTaTOB CaMOCTOSITENBHOM pabOThl. DTO OOYCIOBJICHO TEM, YTO MPHU HCCICIOBAHUU M
pEIIeHNH KaKJ0M KOHKPETHOM 3amaud MMEeTCs, KaK MpaBWIIO, HECKOIBKO METOJOB, a 3TO
TpebyeT pa3zdopa U OIEHKHU 1IEeTT0 COBOKYITHOCTH KOHKPETHBIX CUTYaIUH.

KOJHYECTBO
Hcnonb3yemMble HHTEPAKTHBHBIE 00Pa30BaTeIbHbIE
Cemectp | Bua 3ansTus HHTEPAKTHUBHBIX
TEXHOJIOTHH
4acoB
[IpakTrueckue 3aHSATUS B pexumax
5 JI B3aUMOJCHCTBUS «IIPEMOJABATENb — CTYAEHT» HU 8
«CTYJIEHT — CTYJECHT»
HToro 8

Ipumeuanue: JI — nexyuu, I13 — npaxmuueckue 3auamus/cemunapul, JIP — nabopamopmuvie 3ausmus, CPC —
camocmosimenvhas paboma cmyoenma




Tembl, 3amaHust U BOMPOCH JUISI CAMOCTOSITENILHOM pabOTHI MPHU3BaHBI CHOPMUPOBATH
HABBIKM TIOMCKAa WH(OpMAIMU, YMEHHUS CaMOCTOSTEIILHO PACHIMPATh W YIIYONsTh 3HAHUS,
MIOJTyYCHHBIC B XO/I€ JICKIIMOHHBIX U MPAKTUYECKUX 3aHSATHI.

[Toxxon pa3dopa KOHKPETHBIX CHUTYAIMi IIMPOKO HCIIOJIB3YeTCs KaK MPEIoJIaBaTeNieM,
TaK ¥ CTyJCHTaMU TP MPOBEJCHUN aHAJIN3a PE3yJIbTATOB CAMOCTOSTEILHON paOOTHI.

JUis i1l ¢ OTpaHUYCHHBIMU BO3MOXHOCTSIMHU 3J0POBbSI TIPEIyCMOTPEHA OPTaHU3AIHS
KOHCYJIbTAIIM C UCIIOJIb30BAaHUEM DJICKTPOHHOM TTOYTHI.

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUJist T ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnst AuIl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI IIPEIYCMOTPEHA OpraHHU3allus
KOHCYJIbTAIMH C UCTIOJIb30BAHUEM 3JICKTPOHHOH TTOYTEHI.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0ydJarouuxcsi.

4, OlleHO‘lele H METOAUIECCKUE MaTepHraJibl
4.1 OueHouyHble cpeAcTBAa VIS TeKYHIero KOHTPOJISA  YCIEeBAaeMOCTH H
NMPOMEKYTOYHOM aTTeCTAlUN

OrneHouHble cpelCcTBa MNpEJHAa3HAYeHbl Ui KOHTPOJIE M OLEHKH 00pa30BaTeNbHBIX
JOCTHXKEHUN O00YyYaroIMUXcs, OCBOMBIIMX HpOrpamMmy ydeOHOW JAMCLUMILIIMHBI «HAa3BaHHE
JUCLUTUTMHBDY.

OneHouHbIEe CpPeCTBA BKIKOYAET KOHTPOJIbHBIE MaTepUaibl sl MPOBEACHUS TeKylero
KOHTpoJs B ¢opme pedepara mo mpoOIeMHBIM BONpOCaM, Pa3sHOYPOBHEBBIX 3a/JaHUil, U
NPOMEKYTOYHOM aTTecTalMu B (JOpMe BOIPOCOB U 3aJIaHUI K 3a4eTy.

OneHouHble CpeAcTBa [UIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU

3/10pOBbsI BHIOMPAIOTCS C YIETOM MX HUHIUBUAYAIBHBIX ICUXO()U3NUECKUX OCOOCHHOCTEH.

— IpU HEOOXOAMMOCTH HHBAJIMAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3/10pOBbS MTPEIOCTABIISETCS JOMOJIHUTEIBHOE BPEMs JIJIsl IOJTOTOBKU OTBETA HA 3K3aMEHE;

— IIpU MPOBEJICHUH TPOLEAYPhI OLICHUBAHUS PE3yIbTATOB 00yUEHHsI MHBAIUAOB U JIUIL C
OTpaHMYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbs NMPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOEHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIsl 00Y4AIOIIKXCSl C OTPAHUYEHHBIMU BO3MOYKHOCTSMU 3/10POBbSI
U MHBAJIUAOB TpOLESypa OLEHUBAHUS pE3yJNbTaTOB OOydYeHHMs] M0 JUCLUILUIMHE MOXKET
IPOBOAMTHCS B HECKOJIBKO 3TAIOB.

ITponienypa orneHMBaHUs Pe3yabTaTOB OO0YYEHHs MHBAIUAOB M JIHMII C OrpaHMYEHHBIMH
BO3MOXXHOCTSIMH 37I0POBbSl MO JUCHMUILIMHE (MOAYNIO) MpeaycMaTpuUBaeT MpPeIoCTaBlIEHUE
uHpopmanuu B (opMmax, AZANTUPOBAHHBIX K OTPAaHMYCHHUSIM HX 3J0POBbS U BOCIPHUATHUS
uH(popMauu:

JUia nu1 ¢ HapyIIeHUsIMU 3pEHUS:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B Ie4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.



I[HSI JIAI ¢ HAPYIICHUAMHU OIMOPHO-ABUIATCIIBHOIO arllapara:

— B IIeYaTHOM (opme,

— B (hopMe 2IEeKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0yyJarouuxcs.

CprRTypa OLHCHOYHBIX CPEACTB AJIHA TeKleIeﬁ H l'lpOMe)KyTO‘lH()ﬁ aTrreCcTanmum

KoHTtponupyembie pa3aernst (TEMbI) KOMIIe- HanMCHOBAHNE OLCHOHOIO CPEACTBa
Ne POTHPY p Texymmit IIpomexyrounas
JIACTUTLTHHBI TCHIIUH
KOHTPOJIb aTTecTalys
1|BBenenune OIIK-1 YO 3B (1)
9 OCHOBBI TEOPHHU IIEKTPOIPOBOTUMOCTH OIK-1 VO, I17P 3B (2-6)
METaJUIOB M TOJYIPOBOIHHKOB
3|DnemenThl PU3HUKHU OTYIPOBOTHUKOB OIIK-1 YO, KP 3B (7-11)
4 SHeMeHTHavm 0a3a coBpemMeHHBIX DBM, OIK-1 VO, 1P 3B (12-13)
CHCTEMHBIHN OJIOK.
5 HOJ‘IyripOBOL[HI/IKOBBIe 3aIIOMUHAIOLIHE OIK-1 VO, [P 3B (14)
ycTpoiicTBa
6| uTepdeiicsl BBOIa-BBIBOIA ggfgl’ YO, 3P 3B (15)
7 |Buemnsisa maMats B OBM. ggi—l, Yo, 3P 3B (15)
OIIK-1,
8|Otobpaxenue uupopmarmu B IBM [K-2 YO, 3P 3B (16)
9|Crs13p OBM c BHelIHel cpeaon ggfgl’ YO, 3P 3B (17)
10|JTuruu cBs3u Mesxay OBM ggfgl’ YO, 3P 3B (18)
OIIK-1,
11|epcnextrel DBM. KBaHTOBBIE KOMITBIOTEPHI ITK-2 I[P, 3P 3B (19)

HOK33aTeJ'll/I, KPUTECPHUH M HIKAJIA OHCHKHA C(l)Ole/IpOBaHHbIX KOMIIeTeHIuii

CoorBercTBe MOPOTrOBOMY VPOBHI0O OCBOEHHSA KOMIIETEHIINH MJIAaHUPYEMbIM
pesynbrataM OOyYeHHs M KPUTEpHUsIM UX OLCHUBaHUS (OLIEHKA: YAOBJIETBOPUTEIbHO
/3a4TeH0):

OIIK-1 Cnoco0eH npuMeHATH (yHAaMeHTAJbHbIE 3HAHHS, MOJYy4YeHHbIe B 00/1aCTH
MATEeMATH4YeCKHX M (WJIM) eCTeCTBEHHbIX HAayK, M HCHOJb30BATh HMX B
npodeccHoOHAIBLHOM 1eATeJTbHOCTH

3HaTB NOIIK-1.2 (40.001 A/02.5 3n.2) OreuecTBEHHBI M MEXIyHAPOAHBII OMBIT B
o0jacTh MareMaTHdyecKux M (WJIM) €CTECTBEHHBIX HAyK, M HCIOJb30BaTh HMX B
poeCCHOHATILHOM 1eATENbHOCTH

Ymernb

Baanerrs  MOIIK-1.8 (40.001 A/02.5 Ip.2 Tn.) earenbHOCTb, HAallpaBlIeHHAs Ha peLICHHUE
3a/lay aHAJUTHYECKOrO XapakTepa, MPeAroyararouiixX BbHIOOP M MHOTooOpasue
aKTyaJbHBIX CIOCOOOB pEILICHHUs 3a/lay, ¢ HCIHOJIb30BaHHWEM (YHIAaMEHTAIbHBIX
3HAHUU, TIOJYYEHHBIX B 00JIaCTU MaTeMaTUYeCKUX U (MJIM) €CTECTBEHHBIX HayK

IK-2 Crnoco0eH aKTHBHO Y4aCTBOBATH B MCCJIEJ0BAHHHM HOBBIX MAaTeMATHYECKHX
MoJeJIell B eCTeCTBEHHbIX HayKax
3Harth NIIK-2.1 (06.016 A/30.6 3u.3) [IpeameTHas 061acTh U METOIBI MATEMATUIECKOTO

MOJICITUPOBAHMSI B €CTECTBEHHBIX HAyKax
NIIK-2.3 (40.001 A/02.5 3H.2) OredecTBEHHbII M MEXKJIyHApPOAHBIH OMNBIT B
UCCIIEIOBAaHUH MaTEeMaTHUECKUX MOJIENIEH B €CTECTBEHHBIX HayKax



Ymern HNIIK-2.6 (06.016 A/30.6 Y.1) Ananu3upoBaTh BXOJIHBIEC JaHHbIE ITPH TPOBEACHUU
HCCIIEJOBAaHUH MaTEMAaTHYECKIX MOJIENEH B €CTECTBEHHBIX HayKax

Baagerr HUIIK-2.11 (40.001 A/02.5 [p.2 Tn.) [desrensHOCTb, HAallpaBICHHAS HA PELICHHUE
3a7a4 aHAIUTHYECKOTO XapakTepa, MpEeAIoararolixX BhIOOp M MHOroooOpasue
aKTyaJbHBIX CHOCOOOB pemieHus 3ajad, pa3pabOTKH HOBBIX MAaTEMAaTUYECKHUX
MoJIeJIell B €CTECTBEHHBIX HayKax

Cootserctere 0A30BOMY _YPOBHI)  OCBOEHHS KOMIIETEHLUH  IUIAHHPYEMBIM
pe3ysibTataM 0Oy4YeHHUsI K KPUTEPUSIM HX OLICHHMBAHUS (OLICHKA: XOPOIIO /3aYTEHO):

OIIK-1 Cnoco0eH npuMeHsTh (PyHIaMeHTAJIbHbIE 3HAHUS, MOJY4YeHHbIe B 00J1aCTH
MaTeMaTH4YeCKUX M (WJIM) eCTeCTBEHHBIX HAyK, W HCIO0Jb30BaThb HX B
npodeccuoHaJIbLHOM 1eATeJTbHOCTH

3HaTh NOIIK-1.2 (40.001 A/02.5 3n.2) OreuecTBEHHBI W MEXKIyHAPOAHBIH OIMBIT B
o0jacTu mMareMaTudyeckux U (WJIM) €CTECTBEHHBIX HAyK, M HCIOJb30BaTh UX B
npodeccCHOHABLHOM e TEIBHOCTH

Ymern

Baagerr  MOIIK-1.8 (40.001 A/02.5 dp.2 Ta.) destensHOCTh, HANpaBlIeHHAS HA PEIICHUE
3a/la4 aHAJTUTHYECKOTO XapakTepa, IMPEANoIararoliiiux BBEIOOP M MHOTOOOpa3ue
aKTyaJIbHBIX CIIOCOOOB pEILICHUS 3aJay, C HCIOJb30BaHHEM (yHIaMEHTAIbHBIX
3HAHWMN, TIOJYYSHHBIX B 00JIACTH MAaTEeMAaTUICCKUX U (WJIM) €CTECTBEHHBIX HAYK

nK-2 Cnoco0eH aKTMBHO Y4acTBOBaTh B HCCJIEJOBAHMU HOBBIX MAaTeMATHYECKHX
MojieJieii B eCTeCTBEHHBIX HAyKax
3Hatp NIIK-2.1 (06.016 A/30.6 3u.3) [IpeameTHas 061aCTh U METOIbI MATEMATHYECKOTO

MOJICJTMPOBAHUS B €CTECTBEHHBIX HayKax
NIIK-2.3 (40.001 A/02.5 3H.2) OTe4yecTBEHHBI M MEXIyHApPOIHBIA OMNBIT B
WCCJICIOBAaHIH MAaTEMaTHICCKUX MOJICIICH B €CTECTBEHHBIX HAYKax

Ymersn UITK-2.6 (06.016 A/30.6 V.1) AHanu3upoBath BXOJHbIE IaHHbIC PU TPOBEACHUU
WCCJICIOBAaHUI MaTEMaTUICCKIX MOJICIICH B €CTECTBEHHBIX HAYKax

Baagers UIIK-2.11 (40.001 A/02.5 dp.2 Ta.) JesTenbHOCTh, HampaBlieHHAs Ha pellIeHUe
3aa4 aHAIMTHYECKOTO XapakTepa, MPEeaIojararoliuX BBIOOp M MHOT00Opasue
aKTyaJIbHBIX CIIOCOOOB peIIeHHs 3a7ad, pPa3paOOTKH HOBBIX MaTeMaTUYECKUX
MOJIEJIEN B €CTECTBEHHBIX HAayKax

CootBerctBe HPOJABHHYTOMY VPOBHI) OCBOEHHUS KOMIETEHLMH IJIaHUPYEMBIM
pe3yabTaTaM 00yUYEeHHUs U KPUTEPUSAM MX OlCHUBAHUS (OICHKA: OTJIMYHO /3aUTEHO):

OIIK-1 CnocobeH nmpuMeHATh (QyHIaMeHTAJbHbIe 3HAHMSA, MOJYYeHHbIe B 00J1aCTH
MAaTeMaTH4YeCKUX M (MJIH) eCTeCTBEHHBbIX HayK, M HCHOJb30BaTh HX B
npodeccHOHATBHOM 1esITeTbHOCTH

3HaTh NOIIK-1.2 (40.001 A/02.5 3nH.2) OTeuecTBEHHBIH U MEXAYHApOIHBIH OIBITB B
001acTH MaTeMaTHYeCKUX M (WJIN) eCTECTBEHHBIX HAyK, M HCIOJIb30BaTh HX B
poeCCHOHAIBHON e TENHHOCTH

Ymers

Baagers UOIIK-1.8 (40.001 A/02.5 Ip.2 Tn.) destenbHOCTh, HAMpaBlIEHHAs] HAa pELICHUE
3a/lad aHAJIMTUYECKOTO XapakTepa, MPEAroiaraloliux BBIOOP W MHOTOoOpaszue
aKTyaJIbHBIX CIIOCOOOB pEIICHHs 3a/1ad, C HCIIOJIb30BaHHEM (YHIaMEHTAIbHBIX
3HAHWA, TOTyYEHHBIX B 00JIACTH MAaTEeMAaTUYECKUX U (MJIM) €CTECTBEHHBIX HAYK

IK-2 Cnoco0eH aKTHMBHO Y4YacTBOBAaTh B MCCJIEIOBAHUM HOBBIX MATeMATHYECKHX
MoO/JeJIeH B eCTEeCTBEHHBIX HAyKax
3HaTh NIIK-2.1 (06.016 A/30.6 31.3) [IpeameTHast 06J1aCTh U METOJIBI MATEMATHIECKOTO

MOJICIIUPOBAHMSI B €CTECTBEHHBIX HAyKax
NIIK-2.3 (40.001 A/02.5 3H.2) OTedyecTBEHHBIII M MEXIyHApOJHBIA ONBIT B
UCCIIEIOBAHUH MaTEeMaTHUECKUX MOJIENIeH B €CTECTBEHHBIX HayKax



YMmerth UIIK-2.6 (06.016 A/30.6 Y.1) AHanu3upoBaTh BXOIHBIC TAaHHBIC TIPU POBEICHUN
HCCIIEJOBAaHUH MaTEMAaTHYECKIX MOJIENEH B €CTECTBEHHBIX HayKax

Baagerr UIIK-2.11 (40.001 A/02.5 [Ip.2 Tn.) JesATenbHOCTh, HaNpaBlieHHAs HA pEIICHUE
3a7a4 aHATMTHYECKOTO XapakTepa, MPEAINoJlararolluX BbIOOP M MHOrooOpasue
aKTyaJIbHBIX CIIOCOOOB peIIeHMs 3aj1ad, pa3pabOTKH HOBBIX MaTEMaTHYECKUX
MoJIeJIell B €CTECTBEHHBIX HayKax

TunoBble KOHTPOJIbHBbIE 3aJaHUSI WJIM HHbIe MaTepHaJibl, Heo0XoAMMbIe s
OLIEHKM 3HAHWIi, YMEHUI, HABBIKOB MU (MJIH) ONBITA JESITEJIbLHOCTH, XapaKTepPHU3YHIIUX
Tanbl GOPpMHUPOBAHNS KOMIIETEHIMH B Mpoliecce 0CBOEHUsI 00Pa30BaTeIbHOM MPOrPpaMMbl

IIpumepHnulii nepevenv mem pegepamos.
1. Mmnuorosmutrrepasie  TpaH3ucTtopbl. [loneBbie  Tpansuctopbl. MOII-cTpyKTyphl €
M30JIMPOBaHHBIM 3aTBOPOM U UX OBICTPOJIEHCTBUE.
2. MarnetusmM. MaruutHsle Martepuaibl: JUAMAarHeTUKU, MapaMarHeTUKH, (peppOMarHeTHKH.
KpuBas namaranueHHoctu dpeppomaraeTukoB. Temmneparypa Kiopu. JloMmeHHast CTpyKTypa.
3. DnexrponHo-ny4yeBas TpyOka (DJIT). @uznueckue nponeccsl B DJIT: TepmosnexkTpoHHas
IMHCCHS, OTKIOHEHHE, (JOKYCHPOBKA, TFOMHHECIICHIIHS.
4. OcCHOBHbIEC HalpaBJICHUS Pa3BUTHs UHTErPAIbHBIX cXeM. [lepcrieKTuBbl pa3BUTUS MUKPO- U
HAHOJJIEKTPOHUKHU.
5. [IpuHUHMIIBI IPOEKTUPOBAHUS UHTEIPAIILHBIX MUKPOCXEM U MUKPOIPOLIECCOPOB.
6. Apxurektypa ¢on Heiimana wu 0000meHHass CTpyKTypa CHCTEMHOro OJjoka:
mukponpoueccop (MII), namsaTs, muHa. OCHOBHBIE XapaKTEPUCTUKH MUKporporeccopa (MII):
TEXHOJIOTHSI M3TOTOBJICHMSI, HANpPSHKEHUE MUTAHUSA, 00bEM aJpecyeMoil HamsTH, pa3psIHOCTb
IIMHBI JaHHBIX, TAKTOBAsI YacTOTa, pa3psiAHOCTh peructpoB. Lluki MII u ero ¢a3bl.
7. BzaumopeiictBue mukpomnpoueccopa (MII) u onepaTUBHOrO 3alIOMHHAIONIETO YCTPOMCTBA
(O3Y). Cnocobs1 oomeHa nadopmariueit mexxay MII 1 BHEIIHUMU yCTPOCTBAMU: CHHXPOHHBIH,
ACUHXPOHHBI M MOJYCUHXPOHHBIN. PexxuMmpl paboThl mpoueccopa: MNpepbiBaHUE, NPSIMOMN
JOCTYI K MaMSTH, OKUJaHKE.
8. IHuuer w wux ocHoBHble xapaktepuctuku (ISA, VESA, AGP, PCI, PCI-E).
MynpTunekcupoBanue. CeBEpHBIN U FOKHBIM MOCT.
9. Crnenmanm3upoBaHHBIE MHKPOIPOLECCOPbl. MYyIBTHIIPOLIECCOPHBIE W MHOTOSACPHBIE
koHpurypauuu. Cynep 9BM.
10. OOmiast opraHuzanusi MamMsITH. XapaKTEPUCTUKH TaMATH: OBICTPOACHCTBHE, MOTpedsseMast
MOIIIHOCTb, BO3MOKHOCTb JIOCTYII4, CTOUMOCTb, EMKOCTb.
11. VerpoiicTBo anementa quHamudeckoro O3Y. YcerpoiicTBo anemenTa crarnyeckoro O3Y.
12. Duepro3aBucuMass M SHEproHe3aBUCHMas MNaMmATh. JIMHaMUYecKoe OmIepaTHMBHOE
3anomuHaromee ycrpoiicteo (JO3Y). Ilpunummsl paboOTBl M METOJBI  pereHeparu.
[Tpumenenne JIO3Y B OBM.
13. TloctosiHHOEe 3anmommHaromee ycrpoicTBo (I13Y). DnemMeHTH Ha OCHOBE CTPYKTYp C
iaBarouuM 3aTBopoM. Ctupanue mHpopmanuu. ITpumenenne 113V B DBM. CpaBHutenbHble
XapaKTepUCTUKU U nepcrekTuBbl pazputud [13Y. Onem-namsTs.
14. Ponp u MecTo pa3nuuHbIX TUNOB mamatu B OBM. [lpuHuunel opraHuzanuu HaMmsTu.
HampaBnenust pa3BuTUs 3allOMMHAIONIUX YCTPOMCTB. IlepcrieKTHBHBIE TEXHOJIOTMH YCTPOMCTB
HaMsATH.
15. Ompenenenue snemMenTta namsatu. bucrabunbHocTs. Tpurrepsr.
16. Tpanszuctopsl ¢ MOII-cTpykTypoil. TpaH3UCTOPHI C MJIaBAIOIIUM 3aTBOPOM.
17. ®yuxuuu uHTepdelica BBOAa-BbIBOAA. KOHCTPYKTHBHAasE COBMECTUMOCTb HHTEP(QEHCOB.
YcrpoiictBo TunnuHoro uHTepdeiica. Meroast nocryna FIFO u LIFO.
18. UHTrepdeiic mocnmenoBarenbHOW  CBs3W. JlyIuiekcHas ¥ TONYIYIUIEKCHAs — CBSI3b.
ACUHXpOHHasT M CHHXPOHHAsl CBsI3b. THIIBI YHUBEPCAIBHBIX M CIELUAIM3UPOBAHHBIX
uHTepdeiicoB. CkopocTh nepeaaun HHGOPMAIUHU U FIEKTPUUECKUE TTapaMeTpBhI.



Mogaem. AMIuMTyznHas, 4acToTHas M (azoBas MOAyJsuMs curHana. llepemada naHHBIX 1O
Tene@oHHbIM TUHUAM. CKOPOCTh NMepeaayu TaHHBIX.

19. IlpuHIMOBl XpaHEeHUs, 3alMCH M CUUTHIBAaHUS WH(GOpPMAIMM HAa MAarHUTHBIX HOCHTEJISX.
Tunbel MarHUTHBIX HOCUTENIEH M MAarHUTHBIX TOJNOBOK. lIpomonbHas W momepeudHas 3amuch
uHpopmanuu. [IpenenbHas IIOTHOCT 3alMCH M CKOPOCTD JIOCTYIA K 3alIMCAHHON WH(OpMAIIHH.
JBoriHo# aHTH(]eppoMarHUTHBIA cliol. BepTukanpHas 3anmuch WHGOPMAIMK HAa MarHUTHBIX
JTUCKaXx.

20. Opranmzamusi uH(OpMAaMM HA MArHUTHBIX JUCKax. [OJOBKH, JOPOXKKH, CEKTOPBHI,
mmHApel.  CTpykTypa pabouyero ciiosi MarHuTHBIX JAHUCKOB. Dusnueckue (HakTopsl,
OTpaHUYMBAIOLINE TUIOTHOCTh 3aMUCH.

21. Vcnonp3oBaHWE ONTUYECKUX SIBICHUH /IS IOBBIMICHHS INIOTHOCTH 3alIMCH MH(OpPMAIMK HA
MarHUTHBIX HOCUTENSIX. MarHuTOONTHKA.

22. OnTnueckas nmamsath. [IpenenbHas mIoTHOCTH 3anucyu nHGopManuu B onTuke. KonupoBanue
23. undopmaruu Ha onTudeckoM kommnakt-nucke. CD m DVD texnomnoruu. Blu-Ray u HD-
DVD rtexHonoruu. Y cTpoiCcTBO 3allMChIBAEMBIX U II€PE3alMChIBAEMBIX KOMIAaKT-1uckoB (CD-R,
CD-RW).

24. TloBbllieHne TpEAEeTbHON IIOTHOCTH 3amucy WHpopManuu. MHOTOCIONHBIE ONTHYECKUE
mucku. TpexmepHas ontudeckas mamsth: GporopedpakTuBHbIE U HOTOXPOMHBIC MAaTEPUAIIHI.

25. IlpuHnunsel  oTOOpakeHUs:  BH3yaslbHOW — MH(pOpMaruu.  AsdaBUTHO-IIUPPOBBIE U
rpaduueckue (aHamoroBeie) MOHHUTOPHL. DopmupoBanue wuzobOpaxkenus B IJIT, crpounas
(uepeccTpoyHasi ¥ IPOrpeCCUBHAs) U KaJapoBas pa3BepTku. OTOOpakeHUE 1IBETA.

26. Ilmockue  MoHUTOpHI:  xkuAkokpucrammmdeckue  guciien  (LCD),  mia3meHHBIe
(razopaspsanubie, PDP) monuTopsl, aucruien Ha ocHOBe aBTodIeKTpoHHOW smuccuu (FED),
OLED-gucnnen, AMOLED-nucmien.

27. Beon wu BeBOx wmHpopMarmu B OBM. Iludpo-amamoroBoe wu anajoro-nimdposoe
npeoOpa3zoBanue. [lpuHnmmnel peanusanuu. PaspsgHocts u morpemHoctd I[AIT m  ALIIL
[TonsTHe 0 tMdpoOBOM METOIE XpaHEHHS U TIepeIayn aHAIOTOBON HH(POPMAITIH.

28. BBona onrtuyeckoro uzobpaxenus B I9BM: npubopsl ¢ 3apsaoBoit ces3pio (I13C). [puniun
neiicreus 113C-kamepsl.

29. Ilpunnunel oTrobpaxkeHus HHGOPMAIIUU HA TBEPIBIX HOCUTENAX — MPUHTEPHI U IIOTTEPHI.
AndaButHO-UM(ppOBBIE U Tpapuueckue NpPUHTEpbl. MaTpuuHble, CTpyiHbBIE, Ja3epHbIE U
CBETOJIMO/IHbIE IPUHTEPHI. [[BeTHas neyarts.

30. MeTtoas! KonupoBaHus HHGOPMAIIMN: aMILTUTY/AHAs, (pa30Bast ¥ YaCTOTHAS MOTYJISIIHSL.

31. TlpenenbHble pa3Mepbl, ObICTpOJEICTBHE M 3Hepro3arparbl. HaHOTEXHOJIOIMM M HOBBIE
MaTepuaibl.

32. BblUuMCIEHHSI B «KJIACCUYECKUX» U «KBAHTOBBIX» KOMIIbIOTEpax. bBHUTBI U KyOHUTHI
«KBaHTOBBIE)» aNTOPUTMBI.

33. OOmas cxemMa KBaHTOBOI'O KOMIbIOTepa. BO3MOXHOCTM M MNEpPCNEKTUBBI NPUMEHEHUS
KBaHTOBBIX KOMIIBIOTEPOB.

34. Tloctpoenue KBaHTOBOro KommbioTepa. KorepeHTHOocTh cocTosiHuil. OcobGeHHoCTH
«KBaHTOBBIX» BbIYMCIEHUH. PaspylieHne KOTepeHTHOCTH KaK MCTOYHHK OIIMOOK IpH
«KBaHTOBBIX)» BBIUUCICHHUIX U UX KOPPEKIIHSL.

35. OcoOeHHOCTH ONTHYECKHX IHM(PPOBBIX YCTPOHCTB. BO3MOXHOCTH H TEPCHEKTHBHI
ONTUYECKOTO KOMIIBIOTEPA.

36. IlepcrieKTHBHBIC HAIPABJICHUS PA3BUTHUSI MHKPO- U HAHODJICKTPOHUKH.

3ayeTHO-3K3aMeHAMOHHbIE MATEePHUAJIbI JAJIs1 IPOMEKYTOUYHON aTTecTaluu (3a4er)

llepeuens 6onpocos, 6blHOCUMbIX Ha 3a4em
1. Kparkue cBeneHus N3 KBAHTOBOM MEXaHUKH.

Onextponbl. Bonnel ne bpoiinsa. CooTHomeHne HeonpeaeneHHoCTH. BonHoBas ¢GyHKIMs.
2. CHeKTp 31eKTPOHHBIX COCTOSIHUN B aTOMax, MOJIEKYJIaX U KpUCTaIax.



Yactunia B OJHOMEPHOM mNOTEHUUaNbHOM siMe. AtoM Bopopoga. CHEKTp 3JIEKTPOHHBIX
COCTOSIHUM aToOMa BOAOPOAA. DHEPreTUYECKHE COCTOSIHUS JJIEKTPOHOB B MHOTOXJIEKTPOHHBIX
atomax. KBaHTOBBIE uncia. DIEKTPOHHbIE 000J0YKH. Bumbl xumudeckoit cps3u. IlonsTHe o
30HHOH CTPYKType TBepAbIX Tesl. [IpuHIMIT pa3zjeneHus BELeCTB HAa MPOBOJHUKHU (METaslIbl),
MOJIYITPOBOTHUKH U U30JIATOPHI (AUJICKTPUKH ).

3. DIeKTpOIpPOBOJHOCTD TBEPBIX TEIL.

Mopnens snekTpoHHoro rasza. KBaHToBass MoJenb 3JIEKTPONPOBOAHOCTU. TpexMepHbIi
NOTEHIHANBbHBIN  sAmuK. OHeprusi  @Pepmu. OneHka yucna cocrosiHuil.  [lnoTtHOCTH
SHEPreTUYECKUX COCTOSTHUM.

4. Pacnpenenenrie @epmu. DIEKTPOHBI U IBIPKH.

KonnyecTBO 31M€KTpOHOB B 30HE NPOBOAMMOCTH. COOCTBEHHass KOHIEHTpalMs HOCHTEIEH
3apsizia B IOJIYNPOBOAHUKE. YpoBeHb PepMu B OECIPUMECHOM IOJTYITPOBOIHUKE.

5. CoOcTBEHHAs ¥ IPUMECHAs! IPOBOAMMOCTD TOJIYITPOBOJHUKOB.

[TomynpoBonHuku n- u p-tuna. IlomokeHne ypoBHs DepMU B JIEKTPUYECKH HEUTPAIbHOM
HOJIYIPOBOHUKE. TEXHOIOTUH JIETUPOBAHUS OJIYTIPOBOIHUKOB.

6. JIBrxeHne CBOOOJHBIX HOCUTEIIEH 3apsa B METaJulaX U MOJYIPOBOIHUKAX.
[TonynpoBoHUKM B MUKpodjiekTpoHuke. Hocurtenu 3apsina B mosynpoBojaHUKe. JpeioBblit
TokK. luddy3nonnslii Tok. 3akoH Oma. YpaBHEHHE HEIPEPHIBHOCTH.

7. 271€KTPOHHO-IBIPOYHBIE NTEPEXOAbl U UX XAPAKTEPUCTUKH.

KoHTakTHBIE SIBJIEHUS HA TPaHUIE ABYX IOJYINPOBOJHUKOB. DJIEKTPOHHO-ABIPOYHBIN MEPEXO.
Pacuer nons n norennuana. upuna 3anupatomiero cios. Beicota noreHuuanbsHoro dapnepa.
WMuxexuus ¥ 3KCTpakLMs HEOCHOBHBIX HOCHUTENEHM 3apsaa B p-N-mepexone. BonprammnepHas
xapaktepucTuka. Buael mpoboes. [lomynmpoBomnukoBbie auonbl. JuddepenmuansHoe
COIIPOTHUBIIEHUE P-N-niepexoaoB. bapbepHas eMkocTh p-N-nepexona. Juddy3nonHas eMKocTh p-
n-nepexoja.

8. Jlpyrue BUbl KOHTAKTOB.

Kontakr wmeramn —  nmonynpoBoaHMK.  Owmuueckne  KOHTakThl.  KOHTakT — Mexnay
IIOJIyTIPOBOJHUKAMHU OJIHOT'O THIIA ITPOBOAUMOCTH. ['eTeponepexosl.

9. bunonsipHble TPaH3UCTOPBI.

B3anmoneiictBue AByX OJIM3KOPACHIONOKEHHBIX 3JIEKTPOHHO-ABIPOUHBIX MepexooB. IIpuHimn
paboTel OMMONSPHOrO TpaH3ucTopa. Buapl OUMONSpHBIX TpaH3UCTOpOB. Poib TOka yTeuku
MEXY KOJIJIEKTOPOM U 6a30i.

10. PesxuMbl paOOThI U CXEMBI BKITIOUEHHUS OUTIOJIIPHBIX TPAH3UCTOPOB.

Pexxumbl paboTel. OCHOBHBIE CXEMbl BKJIIOUEHMs. YCHUJIEHHE TOKa M HampsbkeHus. Cxema ¢
oOmreit 6azoi. Cxema ¢ o6muM 3MuTTEpoM. CxemMa ¢ 00IIKUM KOJJIEKTOPOM.

11. IToneBple TPaH3UCTOPBI.

[MpuHIMn paboThI MOJNEBBIX TPAH3UCTOPOB. BUIbI TONIEBBIX TpaH3ucTOpoB. Flash — mamsaTh

12. Jlornueckue GpyHKIMH
[IpencraBinenue yornyeckux Hyned u eauHul. [lomoxurenpHas M OTpHUIATENbHAs JIOTHKU.
WHTerpanbHble IOTHYECKUE DIIEMEHTBHI.

13. Tpan3ucTropHbIe JOTUKU
PTJI, TTJI, W2J1. ITapameTpsl 1ormueckux 3ymeMeHToB. CyMMarop.

14. VInTerpanbHble TPUTTEPHI
RS-tpurrep: npunuumn padotsl, Tabnuua uctuHHocTH; RST-Tpurrep, T-tpurrep, JK-tpurrep.

15. 3anomuHaromme ycTpoiucTaa
03y, II3Y. Buemnue 3Y. @eppomarHeTHKU. JloMeHHblE CTpPYKTypbl. MarnutHble 3VY.
MarnuTtoontrueckue 3Y. Ontuyeckue 3V.

4.2 MeToanyeckue MaTepHaJibl, onpe/esasiioliue Npoueaypbl ONeHUBAHUS 3HAHU,
YMeHHIi, HaBbIKOB MW (MJIH) ONBITA [IeATEJbHOCTH, XapPaKTePU3YIOIIMX JTaIbI
(popMupoBaHus KomMneTeHIHI



MeToanuyeckue PEKOMEHAAIUHA K C1a4Ye 3a4eTa

Kpumepuu evicmasnenus oyerok

Ouenka «3aumenoy:

— IOCTaTOYHBINA 00BEM 3HAHHM 110 IUCIUIUIMHE;

— YCBOEHUE OCHOBHOM JIUTEPATYPhl, PEKOMEHOBAHHON y4eOHOI mporpaMmoi;

— yYMEHHE OpPHUEHTHPOBATHCSI B OCHOBHBIX TEOPHSX, KOHLEMIUSAX M HaMpaBlICHHUSIX IO
JUCLUIIMHE U JaBaTh UM OILICHKY;

— HCIIOJIb30BAaHHE HAYYHOW TEPMUHOJOTUH, CTHIIMCTUYECKOE M JIOTMUECKOE H3JI0KEHUE
OTBETA Ha BOIIPOCHI, yMEHHUE JIENIaTh BHIBOJIBI 0€3 CYIIECTBEHHBIX OLIHOOK;

— BJaJICHUE WHCTPYMEHTApUEM Y4YeOHON AMCUMIUIMHBI, YMEHUE €ro HCIOJIb30BaTh B
PEIICHUH TUIOBBIX 33]1a4;

— YMEHHE pelaTh CTaHJapTHBIC 3a/1a4H;

— aKTUBHas paboTa Ha JTAOOPATOPHBIX 3AHATUAX, NOCTATOUYHBIM YPOBEHb HCIIOJHEHHS
WHIUBHIyaJIbHOTO 3a7aHus (pedepar, KOHTpoJibHAs paboTa);

— JIOCTAaTOYHBI YpOBeHb C(HOPMHUPOBAHHOCTU 3asBICHHBIX B paboueil mnporpamme
KOMIIETECHIINH.
OueHka «He3aumeHo»:

— ¢parMeHTapHbIe 3HAHUSI 110 AUCLUIUINHE;

— 3HAHUE OTJAEIbHBIX HCTOYHUKOB, PEKOMEHJOBAHHBIX Y4YeOHOH MporpaMmon Mo
TUCITUTLINHE;

— IIPOMYCK OOJIBIIIOrO YKMCIIA 3aHATUHN, TTACCHBHOE TIOCEIICHIE 3aHSTHIA,

— HEyMEHUE peliaTh CTaHAapTHBIC 3a/1a4H;

— HEYMEHUE UCNOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— paboTa Ha J1abopaTOPHBIX 3aHATHUSX,

— HEHUCIOJHEHWE WIM HU3KUH YypOBEHb (HAIM4Me TpyObIX OMIMOOK) HCIIOJIHEHUS
WHAUBUAYAILHOTO 3aanus (pedepat, KOHTpOoIbHAs paboTa);

— HU3KUH YpOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B pabovell MporpaMMe KOMITETSHIINH.

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— MpH HEOOXOAMMOCTH WHBAJHAAM H JIMIAM C OTPaHUYEHHBIMH BO3MOXXHOCTSIMHU
3J10pOBbsI IIPEIOCTABIISIETCS IOMOJIHUTENIbHOE BpeMs ISl IIOJrOTOBKM OTBETA Ha 3K3aMEHE;

— TIpH TIPOBEJICHUH TPOLIECAYPHI OIICHUBAHUS PE3YJIbTATOB O0YyUSHHSI MHBAIUIOB H JIUI] C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbS IPEAYCMATPUBAETCS UCIOIb30BAHNE TEXHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA 0COOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00YHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U WHBAIWAOB TIPOIEypa OIICHWBAHUS pE3YNbTaTOB OOyUYEHHs 110 JWUCIHUILUIUHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa orneHMBaHUsI Pe3yIbTAaTOB OO0YYCHHS WHBAIUAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXKHOCTSIMH 3JI0POBbsI 110 JTUCHMILIMHE MPeAyCMaTpUBAET MPEeAOCTaBIeHHE HHPOPMALUU B
dopmax, aTanTHPOBaHHBIX K OTPAHUYCHUSM X 370POBBS 1 BOCTIPUSTHS HH(POPMAIIHH:

JUnist U1 ¢ HapyIIEeHUSIMU 3pEHUS:

— B IleyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst an ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist Ta1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JlaHHBIIA TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTCHTA
00yJaromuxcs.



5. IlepeueHnb y4yeOHO# JuTepaTypbl, HHPOPMALMOHHBIX PECYPCOB U
TEXHOJIOTUH

5.1 OcHoBHas JiMTEpaTypa:

1. CasenbeB, U.B. Kypc obmeit ¢usuku. B 5-u 11. Tom 5. KBanTOBas onrtuka. ATomMHas
¢usuka. Ousumka TBepaoro Tena. du3uka aTOMHOTO SApa M OJIEMEHTAPHBIX YaCTHUIL
[DnexTponnsiit pecype] / U.B. CaenbeB — CII16.: Jlanp, 2011. — 384 ¢. — Pexxum moctyma:
https://e.lanbook.com/book/708.

2. Crapocenbckuii, B.M. ®usnka moJympoBOJAHUKOBBIX HPHOOPOB MHUKPOIJICKTPOHUKH: /
B.N. Crapocennckuit. — M.: FOpaiir, 2016. — 463 c.

3. bypbaesa, H.B. OcHOBBI OIYITPOBOTHUKOBOM AJIEKTPOHUKH [ DIEKTPOHHBIN pecypc]: yueo.
nocooue / H.B. BypbaeBa — M.: ®usmatiut, 2012. — 312 c¢. — Pexum pgocryma:
https://e.lanbook.com/book/5261.

5.2 JlonosiHuTeIbHAS JIUTEPaTypa:

1. T'pynaman, M. OcHoBbl (u3uku mojaynposogurkos / M. I'pynaman. — Mocksa:
OUBMATIINT, 2012. — 771 c.

2. Bypb6aeBa, H.B. COopHuK 3amau 1mo MOIynpoBOaHKKOBOW 3ekrporuke. / H.B. Bypbaesa,
T.C. Auenposckas — M.: ®DUIMATIIUT, 2004. —168 c.

5.4. UHTepHeT-pecypchbl, B TOM 4HcCJe COBpeMeHHbIe Npo(eccHOHAIbHBbIE 0a3bl
AAHHBIX U MHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI
DJ1eKTPOHHO-0ubInoTeYHbIe cucTeMbl (IBC):
1. DBC «FOPAWT» https://urait.ru/
2. DbC «YHHUBEPCUTETCKAS 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

5.5.1IpodeccuonanbHble 0a3bl JAHHBIX:

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

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypnansr uzgarensctea Wiley https://onlinelibrary.wiley.com/

Hayunas anekrponnas oudnnorexka (HIB) http://www.elibrary.ru/
ITonHOTEKCTOBEIE APXUBBI BEAYIIUX 3allaAHbIX HAYYHBIX XXYPHAJIOB HAa Poccuiickoi
nJIaT(bopMe HayuHbIX xKypHanoB HOMKOH http://archive.neicon.ru

7. HaumonanmpHass dJEKTpOHHass OumOmmMoTeka (AOCTym K DJIEKTPOHHOM  OMOIMOTEKE
nuccepranuii Poccuiickoit rocynapcrsenHoi ouonmoreku (PI'B) https://rusneb.ru/
8. Ilpesunentckas 6ubmmoreka um. b.H. Enpriuna https://www.prlib.ru/

9. DnektponHas koekuus Oxcdopackoro Poccuiickoro donna
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/

o0k wnE
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18. VuuBepcuretckas nnpopmanronnas cuctema POCCUS http://uisrussia.msu.ru

5.6. UudopmaninoHHble CIPABOYHbIE CHCTEMbI:
1. Koncynerant Ilmtoc - cipaBoyHast mpaBoBasi cucTeMa (JOCTYII MO JIOKAJBHOM CeTH C
KOMITBIOTEPOB OMOIMOTEKH)

5.7.Pecypchl ¢cBOOOIHOTIO JOCTYIA:

AMepuKaHCKas TaTeHTHas 6a3a gaHHbIX Nttp://www.uspto.gov/patft/

[TonHbIe TEKCTHI KAHAJCKUX AuccepTarmii hitp://www.nlc-bnc.ca/thesescanada/

Ku6epJlenunka (http://cyberleninka.ru/);

MuHKCTEpCTBO HAYKH U BBICIIEro oOpa3oBanus Poccuiickoit deneparyu
https [lwww.minobrnauki.gov.ru/;

5. ®epaepanbHbiii moptan "Poccuiickoe obpasosanue" http://www.edu.ru/;

6. Hudopmanuonnas cucrema "EnnHoe OKHO A0cTymna K 00pa3oBaTelIbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas xoyuiexuus udpoBbIX 00pa3oBaTebHBIX pecypcoB hitp://school-collection.edu.ru/ .
8. ®enepaibHbIi LIEHTP HHPOPMAIIMOHHO-00pa3oBarenbHbIX pecypcoB (http://fecior.edu.ru/);

9. TIlIpoekr ['ocymapcTBEHHOr0 HHCTUTYTa pycckoro si3bika uMeHu A.C. [TymkuHa
"O6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uHpopMaIMoOHHbIH moptain "Pycckwuit si3p1k" hitp://gramota.ru/;

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

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

13. O6pa3oBatenbHblil moptan "Yueba" http://www.ucheba.com/;

14. 3akonompoekT "O06 oOpa3oBanuu B Poccuiickoit @enepanun”. Bonpockl u oTBeTHI hitp://xn--
273--84d1f.xn--plai/voprosy i_otvety

Mo

5.8.Co0cTBeHHBIE 3JIEKTPOHHBbIE 00pa3oBaTeIbHbIe H HH(POPMAIMOHHBIE PeCyPChl
KyoI'y:

1. Cpena MOAYJIbHOTO TUHAMHU4YECKOro o0yueHus http://moodle.kubsu.ru

2. ba3a yueOHbIX II1aHOB, yUeOHO-METOJUUECKUX KOMIUIEKCOB, MyOIUKalui 1 KOH(pEpeHIUi
http://mschool.kubsu.ru/

3. bubanoreka nH(GOPMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMAITMOHHBIX 00pa30BaTEIbHbIX
texnHoorui http://mschool.kubsu.ru;

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

5. DOnexkTpoHHBIE O00pa3oBaTelbHBIE pecypchl Kadeapbl HHOOPMALMOHHBIX CHUCTEM U
TexHosnoruii B oOpazoBanuu KyO6I'Y u HayuHo-meronmueckoro >xypHama "IIIKOJIBHBIE
T'OJbI" http://icdau.kubsu.ru/

6. Meroanueckue ykKazaHusi [JA OO0y4alOIMXCA MO OCBOEHHIO

AUCHUIUIUHBI (MOIYJIs1)

Ilo KypCy npC€aAyCMOTPEHO HNPOBCACHUC JICKIIMOHHBIX 33.H§ITPII>1, Ha KOTOPbIX HAaCTCA
OCHOBHOM CHUCTEMAaTHU3UPOBAHHBIA MaTepuai U MPAKTUYECKUX 3aHIATHM, HA KOTOPBIX CTYIEHTHI
MNPUMCHAIOT HNOJYUYCHHBIC TCOPCTHUYCCKUC 3HAHUA K PCIICHHUIO KOHKPCTHBIX 3aj1ady. YPOBCHL
YCBOCHUA TCOPECTHYCCKOI0 MaT€purajla MIpPOBEPIACTCA MITOCPEACTBOM OIIpocCa IO OCHOBHBIM
BOIIpOCaM TEMbI U PE3YyJIbTaTaM BBIIIOJHCHHUA WHAWUBUAYAJIBHBIX W T'PYHIIOBBIX IMPAKTHUYCCKUX
3aJaHuH.

I[Ipu wu3yuenunm kypca «®Dusznueckue OCHOBBI mocTpoeHuss OBM» Heob6xoanmo
aKTI/IBI/ISI/IpOBaTB OCTATOYHBIC 3HAHUIA CTYJIeHTOB 10 TaKMM JUCHHUIIIMHaAM, Kak (i)mm(a nu
APXUTCKTYpa KOMIILIOTCPOB.

H606X0}II/IMO OTMCTHUTH HpaKTI/I‘IeCKyIO 3HAYNMOCTH COOTBCTCTBYI-OHH/IX HpO6J’ICM,
O6paTI/ITL BHUMAHHEC Ha Tpe6OBaHI/I$I, OpCABABISACMBIC K COBPEMCHHOMY CICHHUAIUCTY —
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NPUKIAJHOMY MAaTE€MaTHKY, MOSICHUTh HEOOXOJUMOCTbh HCIOJb30BAHUS MOJTYYEHHBIX 3HAHUH
IIPU U3YYEHHUH MOCIEAYIOINX CIENNAIbHBIX KYPCOB.

Baxaelmmm 3Tarnom Kypca SBISIeTCS CaMOCTOsITeNbHas paboTa 10 AUCHUILINHE.

Lenbpto caMocTOATENbHOW pabOTHI SABIAETCA YriyOJeHHEe 3HAHWN, IOIYYEHHBIX B
pe3yJbTare ayJUTOPHBIX 3aHATHH, BHIPa0OTKA HAaBBIKOB MHIMBHIyaIbHON pabOTHI, 3aKpEIICHHE
HABBIKOB, C(HOPMHUPOBAHHBIX BO BPEMS MPAKTUYECKUX 3aHITHIA.

Pa3zoenvt oucyuniunvl, 6biHOCUMbBIE HA CAMOCMOAMENLHOE U3VYUEHUE

1. Texnonoruu cozganusa MC, BUC u CBUC

2. BeinmoaHeHne TOrHYecKrx ornepanuii Ha 6a3e MoyIPOBOIHUKOBBIX TPHOOPOB.
3. AnanoroBas u uugpoBas 00padoTKa HHGOPMAIHH.

4. HelipoceTeBble apXUTEKTYPbl KOMIIBIOTEPOB.

5. IlapaienpHbIE ApXUTEKTYPbI KOMIIBIOTEPOB.

6. CereBble TexHOJIOTUU. Tonosnorus. Buael nuHuii cBsizu. OCHOBBI Iepeladyu CUTHAJIOB
10 JINHHUSM CBSI3H

B ocBoeHuM AMCHMIUIMHBI MHBATUIAMHU M JUIAMUA C OIPAaHUYECHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsl OOJNBIIOE 3HAYCHHE WMEET WHJIWBHIyalbHas ydeOHas paboTra (KOHCYJIbTaIlluu) —
JOTIOTHUTEIFHOE Pa3bsICHEHHE YUeOHOro MaTepuarna.

NunuBuayanbHble KOHCYJIBTAIMH 110 TIPEAMETY SBISIOTCS BaXXHBIM  (DaKTOpPOM,
CIOCOOCTBYIOIIUM MHMBUYaTU3allMid O0y4EHHS U YCTAHOBJICHUIO BOCIIUTATEIBHOTO KOHTAKTa
MEXIy TIperojaBarelieM W OOYJaroIMMCS WHBAIWIOM WM JIUIOM C OTrPaHUYCHHBIMU
BO3MOKHOCTSIMHU 3JI0POBBSI.

7. MaTtepuaJibHO-TEXHUYECKOE o0ecnevyeHne Mo JUCUUInae (MoIyJii0)

I[To Bcem BuaaM y4eOHOW JEATEIBHOCTH B PaMKax TUCIHUIUIMHBI HCIIOJIB3YHOTCS
ayJIMTOPUH, KaOMHETHI U JIA0OPATOPUH, OCHAIICHHBIC HEOOXOIUMBIM CHEIHAIN3HPOBAHHBIM U
71a060paTOPHBIM 000PYTIOBAaHUEM.

No B pator HaunmenoBanue yueOHOM ayIUTOPHH, €€ OCHAIIEHHOCTh
000py/IOBaHNEM M TEXHHYECKUMHU CPEJICTBAMU O0yUECHUS
1. JIekuuoHHBIE 3aHATUS | AyAUTOpHS, YKOMILJIEKTOBaHHAs CHeUaIN3UpOBaHHON
MeOeIIbI0 ¥ TEXHUYECKUMU CPEJICTBAMHU 00yUYeHUS
2. I'pynnoseie Aynuropus, YKOMIUIEKTOBAHHAs CHEeMAIN3UPOBaHHON
(MHAMBUYaTEHBIE) MeOenbl0 M TEXHUYECKMMU  CPEICTBAMH  OOy4YeHUs,
KOHCYJIbTallu! KOMIIbIOTEPaMHU, MPOrpPaMMHBIM 00ecleueHueM
3. Texymuit ~ KOHTpOJIb, | AyauTopus, YKOMIUIEKTOBaHHAas CHEUaIU3UPOBAHHON
IIPOMEXKYTOYHAs MeOenpl0 M TEXHHYECKUMH  CpelCcTBaMH  O0OyudeHus,
aTTecTanus KOMIIBIOTEPAMH, TPOrpaMMHBIM 00eCIIeYeHHEM
4. CamocTosiTenbHast Kabuner mna caMocTosTenbHOM  paOOThI, OCHAIIEHHBIN
paborta KOMIBIOTEPHON TEXHUKOM C BO3MOYKHOCTBIKO MOJKIIOYEHHS K
cetn «/HTEpHET»,IPOrpaMMOI DKPAaHHOI'O YBEIWYEHHS U
00€eCrevYeHHbI TOCTYIIOM B AJIEKTPOHHYIO HH(GOPMaIMOHHO-
00pa30BaTeNIbHYIO CPEJly YHUBEPCUTETA.

[Ipumeuanue: Kontkperuszanus ayauropuii u ux ocHaienue onpenensercs OIIOIL




