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1 Henu v 3axa4u U3yYeHUs TUCHUILTHHBI (MOIYJISA)

1.1 Ilean ocBOEeHUSI TUCUHUILIMHBI

Juctunnuna «Pusndeckrue 0CHOBBI OCTpoeHust DBM» cTaBUT CBOEH 1IEIbI0 U3yUeHUE

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

coBpeMeHHBIX DBM, ux ycTpoicTBO U B3aumoieicTeue. Llenu qucuurinael

coO0TBETCTBYIOT opMupyembiM komnereHusam OITK-1, TIK-2.

1.2 3agauu M CHUILITHHEI

OcHOBHBIE 3aJa4M JAUCUMUIUIMHBL: YCBOCHHE OCHOBHBIX HJEH, JIeXKallMX B OCHOBE
NOCTpOeHHs coBpeMeHHbIX DBM; (opMupoBaHue MmpeacTaBieHUd O HANPABICHHUSX Pa3BUTHUS
KOMITBIOTEPHON TEXHUKHU; YTrayOieHne oOuero ypoBHs npopecCuOHaNbHBIX 3HAHUM.

1.3 MecTo gucuunjinHbl (MOAyJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI NMPOrpaMMbl

Hucuunnuna «®dusndeckre OcHOBBI moctpoeHuss DOBM» otHocutcs k «O0s3aTenbHas
yacTb» bioka 1 «lucuuminzel (MOyn)» yueOHOro IjIaHa.

1.4 IlepevyeHb NMJAHMPYeMbIX pe3y/JbTATOB O0y4eHUs] MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHUPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

N3ydyenne panHOW y4eOHOW JHCHUIUIMHBI HAMPaBICHO Ha (QOPMHUPOBAHUE Y
00y4aromuxcs CNeAYOUUX KOMIIETESHITHI:

OIIK-1 CnocodeH MpuMeHATHh (yHJAaMEHTAJbHbIE 3HAHNS, MOJYyYeHHbIEe B 00J1aCTH
MaTeMaTH4YeCKUX U (WJIM) eCTeCTBEHHbIX HAyK, UM HCHO0Jb30BATH HMX B
npodeccHoHAIbLHOM 1eATeJTbHOCTH

3Hatp NOIIK-1.2 (40.001 A/02.5 31.2) OTeuecTBEHHBI U MEXKIYHAPOAHBII OIBITB B
objacTh MareMaTHdecKuxX M (WJIM) eCTECTBCHHBIX HAyK, M HCIOJIh30BaTh HUX B
npodeccnoHaNbHOMI 1eATENbHOCTH

Ymern

Baagerr  MOIIK-1.8 (40.001 A/02.5 dp.2 Tna.) destensHOCTh, HAIIPaBIEHHAS HA pPellICHUE
3aJad aHAJUTHYECKOTO XapakTepa, MPEerojararolliuX BBEIOOp M MHOT00Opasue
aKTyaJIbHBIX CIIOCOOOB pEILICHUS 3aJad, C HCIOJIb30BaHHEM (yHIaMEHTAIbHBIX
3HAHWM, TIOJYYSHHBIX B 00JIACTH MAaTEeMAaTUICCKUX U (WJIM) €CTECTBEHHBIX HAYK

IK-2 Crnoco0eH aKTHBHO Y4aCTBOBATH B MCCJIEJI0BAHHHM HOBBIX MAaTEMATHYECKHX
MojeJieil B eCTeCTBeHHbIX HayKax
3HATDH NIIK-2.1 (06.016 A/30.6 31.3) [IpeameTHast 061aCTh M METOABI MATEMATUYECKOTO

MOJICJIUPOBAHUS B €CTECTBEHHBIX HAyKax
NIIK-2.3 (40.001 A/02.5 3n.2) OteuecTBEeHHBIH U MEXIYyHAPOJIHBIA OMBIT B
HCCTIEIOBAaHUN MAaTEMATHIECKUX MOJIeNIel B €CTECTBEHHBIX HayKax

YmMmeThb UIIK-2.6 (06.016 A/30.6 VY.l) Ananu3upoBaTh BXOJHBIE JaHHBIE MPHU
MPOBEACHUH UCCIICIOBAHUM MAaTEMAaTHUYECKUX MOJIEJIEH B €CTECTBEHHBIX HayKax

Baanerrs  MIIK-2.11 (40.001 A/02.5 [p.2 Txa.) HesaTenbHOCTb, HalpaBlIeHHas: Ha peLIeHHe
3a/1a4 aHAJUTHYECKOTO XapakTepa, MPEIoJiaraloluXx BbIOOP M MHOrooopasme
aKTyallbHBIX CIOCOOOB peIIeHHUs 3a7ad, pa3padOTKH HOBBIX MaTeMaTHYECKUX
MOJIETIEN B €CTECTBEHHBIX HayKax

Pe3ynbrartel 00ydeHHs MO NHUCUUIUIMHE JOCTHTAIOTCS B pPaMKaxX OCYIIECTBIECHHUS BCEX
BUJOB KOHTaKTHOH M CaMOCTOATENbHOM paboThl O0Oy4yaromMxcsi B COOTBETCTBUU C
YTBEPKACHHBIM Y4EOHBIM IJIAHOM.

WHaukatopel  JOCTHXKEHHS KOMIETEHLUH  CYMTAlOTCS  CPOPMUPOBAHHBIMH  IPU
JOCTHKEHUHU COOTBETCTBYIOIIMX UM PE3YyJIbTaTOB OOyUEHHUSI.

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



Obmas Tpya0€MKOCTh JUCITUILIMHBI COCTABIISIET 2 3a4. €. (724acoB), X pacnpeaesieHue
10 BU[aM padOT MPEICTAaBICHO B TaOIHUIIE

Cemectpsl
Bua y4eOHoii padoTsI Beero (4acel)
4acoB
5
KonTakTHasi pabora, B TOM 4YHcCJI€: 36,2 | 36,2
AyauTopHBIE 3aHATHS (BCEro): 34 34
3aHATUS JEKIIMOHHOTO TUIIA 34 34
JlaGopaTopHble 3aHITHS
3aHATHSI CEMUHAPCKOTO TUIIA (CEMUHAPBI,
MPAKTUYECKHE 3aHITHSI)
HNnas koHTaKTHasA padoTa: 2,2 2,2
KonTtposb camocTositenbHOM padoThl (KCP) 2 2
[Tpomesxxyrounas arrecrauus (MKP) 0,2 0,2
CamocrosiTesibHasi padoTa, B TOM YHcJIe: 358 | 35,8
[TpopaboTka y4eOHOT0 (TEOPETUYECKOTO)
MaTepuaia
IToaroroBka K TEKyleMy KOHTPOJIIO
KoHTpoJb:
[TonroroBka K SK3aMeHY
gac. 72 72
B TOM YHCJIe
O0mas Tpy10eMKOCTh KOHTAKTHAasi 36,2 | 36,2
padora
3a4. el 2 2

2.2 CTPpyKTYypa IMCUMILINHBI

PaCHpeI[CJ'ICHI/IC BHUI0OB yqe6H0171 pa6OTBI " UX TPYAOCMKOCTH I10 pa3aciiaM JUCHUIIIINHBI.

Paszensl (TeMbl) TMCHUIUIMHBI, H3y4aeMble B 5 cEeMecTpe

KoanuecTBo 4acoB

Bueayn
No HaumenoBanue paszueioB (Tem) Beero AyautopHas padora HTOJ)HZI
pa6ora
J 3 JIP CPC
1 2 3 4 5 6 7
1. | Benenue 2 2
) OCHOBBI TEOPUH IEKTPOIPOBOAUMOCTH )
" | METAJJIOB M MOJIYIPOBOJHUKOB 14 6
3. | DnemMeHThl (PU3UKH MTOJTYTIPOBOAHUKOB 12 8 2
OnemeHTHast 6a3za coBpeMeHHbIX OBM,
4. . 2
CHCTEMHBI OJIOK. 12 6
5 [TosrynnpoBOIHUKOBBIE 3aIIOMUHAOIINE
" | ycTporicTBa 8 4 4
6. | MuTepdelicel BBO1a-BBIBOIA 4 2 4
7. | BHemnsg namsatb B OBM. 6 2 8
8. | Orobpaxenue unpopmanuu 8 9BM 6 2 4
9. | Csa3p OBM c BHemHen cpeon 3 1 4
10. | JIunuu cBsi3u Mmexay 9BM 3 1 4
11. | IlepcriektBel OBM. KBaHTOBBIE KOMIIBIOTEPHI 4 2 4
HUTOI'O no pa3aejam A¥CUMIIMHBI 34 38
KonTpons camocrositensHoi pabotsl (KCP) 2




KoJsimuecTBO 4acoB
Bueayn
Ne HaumenoBanue pasnesioB (Tem) Beero AynuropHas paéora “m’?“a
padorta
J 3 JIP CPC
1 2 3 4 5 6 7
ITpomexxyrounas arrecranus (MKP) 0,2
[ToaroroBka K TeKymeMy KOHTPOJIIO
O01masi Tpy10eMKOCTb 10 JUCHMUILIIMHE 72
Ipumeyanue: JI — nexyuu, 113 — npaxmuueckue sauamus/cemunapel, JIP — nabopamopnvie 3auamus, CPC —
camocmosimeilbHas pa6oma cmy()eHma
2.3 Conepxxanue pasesioB (TeM) IMCHUIIIHHBI
2.3.1 3ausaTHA JeKINOHHOI0 THIIA
®opma
No Haumenosanne Conep:xanue pa3aesa (TeMbl) TeKYylIero
pa3nesa (TeMbl) KOHTpOAS
1 2 3 4
Beenenue [loxonenus OBM wu wux oanementHas Oaza. Poub
nonynpoBoiHuKoBbIX (ITIT) matepuanos. [Ipenmymectsa
CBUC. Texnonornueckas 6aza CBUC. 3akon Mypa.
l. CreneHb UWHTErpalMy  3JIEMEHTOB. MUHUMAaIbHBII
Tornojoruyeckuii  pasmep. (OCHOBHbBIE HampaBlIEHUS
pa3Butuss mudpoeix CBUC. IlepcnekTuBbl pa3BUTHS
MHUKPOIJIEKTPOHUKHU.
OcHoBBI TEOpHUH CHexTp 3JeKTPOHHBIX COCTOSIHUM B aroMax, MOJIEKYJax
3JIEKTPONPOBO- U Kpucrtauiax. Paspemiennble u 3amnpeiieHHble ypoBHU | Ompoc 1o
AHUMOCTH METAJIJIOB | SHEPruu. ODHEPreTHYEeCKUEe 30HbI U YpoBeHb {Depmu.| pe3ylib-
) |1 [lpuHuunel  pa3zeneHusi BEIIECTB Ha MPOBOAHUKH,| TaTam
" |MOJIyNPOBOJAHMKOB |TIOJIYIIPOBOAHUKN U M30JIATOPbl. MOJEIb 2JIEKTPOHHOTO | KHIUBUIY
raza. OneHka 4Yucia ypOBHEM B eauHUIIE OOBEMa| aabHOTO
MPOBOJAHMKA U TonynpoBogHuKka. (CoOCTBeHHas u| 3aJaHUA
MIPUMECHas MPOBOJIUMOCTD MOJTYITPOBOTHUKOB.
DiemMeHTbI pu3uku | [[BiokeHne cBOOOAHBIX HOCUTeNell 3apsia B MOJYIpPO-
MOJIyNPOBOAHMKOB |BOJHUKAX — nudy3us u apeiid. YpaBHeHHE HENpephIB-
HOCTH. DJIEKTPOHHO-JIBIPOYHBIE MEPEXOAbl U MX Xapak- Ommboc 1o
tepuctuku. bapeepHas u nuddysunonnas emxoctu. 111 p
quoabl.  KOHTakT  MeTayu-nmoiaynpoBOJHMK.  J(MOZBI Pe3yIIb-
3. [loTTkN. beicTponelicTBue 111 JINOJIOB. raram
o WHIUBUTY
B3aunmopeiictBue JIBYX OIMU3KOPACTIONOKEHHBIX
AIEKTPOHHO-BIPOYHBIX MepPEX0/I0B. bunonsipasie IBHOTO
TpaH3ucTopbl. Cxembl BkIrOYeHUs. KiroueBoil pexum SNt
paboThl U ObICTPO/IEHCTBUE OUIOJSPHBIX TPAH3UCTOPOB.
[ToneBbie TPaH3UCTOPBHI.
OuieMeHTHas 0a3a |AHanoroBas u mudpoBas oOpaboTka uHMOpMaIUH. Omboc 1o
COBPEMEHHBIX Odusnyeckoe mpenctaBieHne uHpopmanuun B OBM. P
9BM, cucremHblii |Peanuzanusi 3JeMEHTApHBIX JIOTHYECKUX  (YHKIIMM. pe3yIb-
4. |0J0K. KitoueBoit pesxuM paboThl KOMMYTHPYIOIIETO IEMEHTA. raram
OcCHOBHBIE XapaKTEPUCTUKH JIOTHYECKUX DJIEMEHTOB. HHIABHLY
[lonssTHE O  MOMEXOYCTOMYMBOCTH  JIOTUYECKOIO IBHOTO
onementa. CeMeifcTBa  JIOTMUECKHX cXeM M nx| —oonid




HaunmenoBanue
pa3nena (TeMbl)

Conep:xanue pa3aesa (TeMbl)

®opma
TeKYIero
KOHTPOJIsA

2

3

4

coBMecTUMOCThb. O000IIeHHas CTPYKTypa CHCTEMHOTO
O6moka:  mukpompoueccop (MII), mnamare, mUHA.
ApXUTEKTypa W  BHYTpeHHsa  maructpaib  MIIL.
Ocuosusie xapakrepuctiuky MII. Iukn MII u ero ¢a3sbl.
BzaumopeiictrBue MII u  O3Y. Coocobsl oOMeHa
uHpopmanueit Mmexxay MII 1 BHEIIHUMH YCTPOWCTBAMH.
Pexumbpr paboter  OBM.  MynbTHOpOIIECCOPHBIC
KoHuryparuu. CoCTOSHUE W TEPCIEKTUBBI Pa3BUTHA
MII TexHuKH.

Moaynposon-
HHMKOBBIE 3a10-
MHHAaIOIIMe
ycTpoiicTBa

Tpurrep kak s1eMEHT NamsTU. fdeiika MmamsaTH U ee
anpec. (CTaruuyecKkoe OIEPATHBHOE 3allOMMHAIOLIEE
yctporictBo (CO3VY). OOmias opraHu3anus TaMsTH.
XapakTepuCTUKU  THaMsITH.  OHeprosaBucuMas U
sHeprone3aBucumas mnamsate. Kmaccudpukamms 111
3allOMUHAIONINX YCTPOMCTB. [luHamuueckoe ormepa-
TUBHOE 3anoMuHawomiee ycrpoiictso (AO3VY). [punmun
JICICTBUSL U OCHOBHBIE MapaMeTpbl. XapaKTePUCTHKU U
npuHIHIE padotel CBUC namMsaTé AMHAMUYECKOTO THIIA.
[Ipumenenne CO3Y u O3V B OBM. CpaBHuTENIbHbIE
XapaKTepUCTUKU M mepcrnekTuBbl pa3Butus CO3Y u
JO3Y. IlocrosinHoe 3anomuHaroee yctpoiictso (I13V).
Macousnsle 113V, 113y, IIpOrpaMMHUpyeMBble
MOJIb30BaTeIeM, CTHUpPaeMble IMepernporpaMmMupyembie
[13Y. Ilpumenenne II3Y B OBM. CpaBHUTENbHBIE
XapaKTePUCTHUKU W TEPCHEKTUBBI COBEPIICHCTBOBAHUS
I13V. Flash-namsTs.

Ompoc no
pe3yib-
TaTam

UHIUBULY
-aJIbHOTO
3aJaHHs

HNurepdeiicol
BBO/1a-BbIBOJa

OyHKINUH uHTepdeiica BBO/I1a-BBIBO/JIA.
WNudopmanronHas, sjeKTpuyeckass ¥ KOHCTPYKTHBHas
COBMECTUMOCTh. YCTPOWCTBO JIMYHOTO UHTepdeiica.
OyHKIMOHANbHAA U YOpaBisdiollas yacTu HHTepdeiica.
BuyTtpennue peructpsl uHTepdeica BBOJa-BBIBOJA.
OmmoOku wunTepdeiica. Konrpons maputera. Omunbku
nepenojgHeHus. MHTepdeiic mocienoBaTenbHON CBS3M.
JlyriekcHas U MOJIyAyIUIeKCHas CBA3H. ACHUHXPOHHAs U
CUHXpOHHas cBs3b. Crannmaptel cBs3u. MHTepdeiic
RS232.  Ckopocte  mepemaun  HHpOpMALMM U
JJIEKTpUYeCKue napaMerpsl. Moaem. AMIuMTynHas u
yacToTHas Moxayisuus. Ilepemaua fmaHHBIX — depes
teneoHHble JMHMM  cBi3u. MII  BBOJa-BBIBOJA.
KonTpomnep mpsimoro goctyna K mamsiTH: obmias opra-
HU3aLKs U CTPYKTYpa.

Omnpoc no
pe3yinb-
TaTam
WHAUBUAY
aJIbHOTO
3a7aHus

BHemngsa naMaTh
B DBM.

[IpuHIMOBl 3aMUCH M CUUTHIBAHUS HMHPOpPMALUMU Ha
MAarHUTHBIX HOCHUTENSAX. THUIIBI MarHUTHBIX HOCUTENEN U
MAarHuTHBIX TOJIOBOK. lMcIonb30BaHME  ONTUYECKUX
SBJIEHUUN [UIsl TOBBILIEHHS IJIOTHOCTU 3amucu HHOp-
MallM¥M Ha MAarHUTHBIX HOCUTENAX. MarmuroonTtuka.
OnTuueckass namsath. [lpenenpHas MIOTHOCTH 3amucu
uHpopmanuu B ontrke. CD u DVD nucku.

Onpoc o
pe3yiib-
TaraM

WHAUBUIY
ATHHOTO
3a/1aHus

OTtoOpaxkenue

[IpuHiMnel  0TOOpaXkeHUs] BU3YalIbHOW HH(OPMALIUU.

Ompoc 1o




®opma

Ne Haumenosanne Conep:xanue pa3aesa (TeMbl) TeKylero
pa3nena (TeMbl) KOHTPOISI
1 2 3 4
uHdopmanuu B AndasutHo-unppoBble U Tpaduueckue (aHAIOTOBBIEC)| peE3yJib-
IBM MOHHUTOpPBI. DJEKTPOHHO-IyueBasi TpyOka. dusuyeckue| TaTam
npoueccsl B OJIT:  TepMO3MEKTpOHHAs  AMUCCHS, | UHAUBUILY
momuHecteHms. @opmupoBanne nzodpaxkenus B JJIT,| ampHOTrO
CTpoyHass M KajapoBas pa3BepTku. CTpykTypa U | 3amaHus
napameTpsl Bujeocurnana. Orobpaxenue nHbopMauu
o ugete. [lmockue MOHUTOPBI — KUIKOKPUCTAIUIMYECKUE
(LCD) nucnneu, mnnasmeHHsle (rasopaspsansie PDP)
MOHUTODBI, TUCIUICH ¢ u3nydarmmm nojem (FED).
Cea3b IBM ¢ BBoa u BbIBOA LM(POBOI M aHAIOrOBOI MH(OpPMAILIMH.
BHemnHel cpenoii | Lludpo-ananoroBoe mpeodpazosanue (LIAII). ITorperm-
Hoctu IIAIl. Amnanoro-mudgpoBsie npeodpazoBarenu | Onpoc mo
(ALII). Ilorpemnoctu ALl Ilonstue o uudppoBoM| pe3yiib-
9 METO/Ie XpaHEHUs U TMepeauu aHAIOTOBOM HHPOPMAIIMH. | TaTaM
’ BBon ontuueckoro uzobpaxkenus B OBM IIpuHIuUNBI | UHAMBUAY
oToOpaxeHus: WHOOPMAIMA HA TBEPAOM HOCHTENE —| AJIBHOTO
NPUHTEPBl W TUIOTTEephl. AndaBUTHO-IUGPOBBIE U | 33JaHUS
rpadguueckue HpUHTEpPHl.. MaTpuuHble, CTpYyIHBIE,
JIa3epHbIE ¥ CBETOAMOHbIEC IPUHTEPHL. [[BeTHAs neyats.
JIuHum cBsI3M Metonasl KoaupoBaHHs HMHGOpPMAIUH: aMIUIMTYAHAS,
mexay IBM ¢bazoBas u 4acTOTHAas MOYJIALIUA. Bunst
pacupeleeHHbIX JIMHUM [ pPa3HbIX JUana3oHOB
yacToT. JIByXmpoBoaHass JHMHUS U paJUOKaHAII.
Tenerpaduoe ypaBuenue. CKOPOCTh pacmpoOCTpaHEHUs
CUTHaJOB B JiMHUU. BonHoBoe comnpotusienue. | Onpoc mno
Koakcuanbupiii kabenb u BuTas mnapa. OnTuueckue| pesyib-
10 BOJIOKHA u BOJIOKOHHO-ONTHUYECKHE kabenu.| Tatam
' PacmipocTtpaneHne cBeTa IO ONTHYECKMM BOJIOKHAM. | MHAMBHUIY
OnTryeckre MOJbI, JUCTIEPCUst MOJI, KpUTHUYECKas JJIMHA | aJbHOTO
BOJIHBI.  ['paiMeHTHBIE  BOJIOKHA,  BOJIOKHAa  CO| 3aJaHHUS
CTYNEHYaThIM MpoduseM MoKazareias MpeToOMIICHUS.
OnTuyeckue IMepelaTYMKd M TNPUEMHHUKU: CBETO- U
(doToaMOoIbI, TOIYTIPOBOAHUKOBBIE J1azephl. IpeaenbHast
CKOpoCTh  mepenaud  uHpopmammu.  Ontuueckue
COJIMTOHBI.
IlepcnexkTHBBI Peanuzanus ycTOMYMBBIX OJHO M MHOTO3JIEKTPOHHBIX
IOBM. KBanToBble |COCTOSHMI B pa3IMYHBIX cucTteMax. KorepeHTHoCTh
KOMIIBIOTEPHI coctossHui. IlpenenbHble pa3Mepsl, ObICTpOAEHCTBHE U Onpoc 1o
SHEpro3arparbl. BplMHUCIEHWS B  KIACCUYECKOW U
KBaHTOBON ¢usuke. butbi u kyOutel. KBaHTOBBIE pf;gg;_
1. anroputMel. OOmactu mnpumeHeHus. Kak mnoctpouts MBI
KBAaHTOBBbIM KOMIIBIOTEP: HOHHBIE JIOBYIIKH, SMP, ATBHOLO
MTOBEPXHOCTHBIE HaHOCTPYKTYPBHI. Pa3pymenue A

KOT€PEHTHOCTH KaK MCTOYHHUK OHIMOOK NMPH KBAaHTOBBIX
BBIUMCIICHUSAX M HX  Koppekuus. IlepcnexTuBsl
peann3aluy KBaHTOBBIX KOMIIBIOTEPOB.




Ipumeuanue: JIP — omuem/3awuma aabopamophou pabomul, KII - evinoanenue xypcosoco npoexma, KP -
Kypcosou pabomst, PI'3 - pacuemno-epaghuueckoco 3aoanus, P - nanucanue pegpepama, 3 - scce, K - xorroxsuym,
T — mecmupoganue, P3 — pewenue 3adau.

2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 o0ecnevYeH sl HJIA CAMOCTOSATEILHOH padoThI
00y4YaIIUXCS M0 JUCHUILIMHE (MOIYJII0)

[Tepeuensb yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCITUTLIAHBI
Ne Bun CPC T10 BBITMIOJHEHUIO CAMOCTOSTEIFHON paboThI
1 2 3
1 N3yuennue Meroanueckue ykazaHUs IO OpraHu3alMud CaMOCTOSTEIbHOMN
TEOPETUYECKOT0 paboThI CTYJCHTOB, YTBEPKACHHbBIE kadenpoit
MaTepuaia nH(OPMALMOHHBIX TeXHONOTUH, mpotokoa Nel ot 30.08.2019

Y4eOHO-MeTOIUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00ydYaroImUXCs W3
YuCiIa MHBAJIUAOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocrapistoTcst
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3J0POBBS U BOCIIPUATHS UH(DOpMALIUU:

Jiig U1 ¢ HapyIICeHUSIMU 3PEHUSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B popMe IEKTPOHHOTO IOKYMEHTA,

— B opme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bIke bpaiins.

JIist L ¢ HapyLIEHUsIMHU CIlyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

Jjig U1 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEIBLHOTO amnmnapara:

— B mieyaTHoOU hopme,

— B popMe IEKTPOHHOTO IOKYMEHTA,

— B (popme ayamodaiina.

JlaHHBIN TepeyeHb MOXeT OBbITh KOHKPETH3MpPOBAH B 3aBUCHMOCTH OT KOHTHMHI€HTA
o0yyJaronmxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBuM ¢ TpeboBanusMu PI'OC B mporpamma JUCHMIUIMHBI MIpeTyCMaTpUBAET
UCMOJIb30BaHUE B Y4eOHOM IIpoliecce CIEAYIOUIMX 0O0pa30BaTeNbHbIE TEXHOJOTMM: YTEHHE
JEKUUHA C HCHOJB30BAaHUEM MYJIbTUMEAUMHBIX TEXHOJIOTUH; METOJA MallblX Ipymm, paz0op
IIPAKTUYECKUX 3a7a4 U KEHCOB.
ITpu 00yueHHH UCTIONB3YIOTCS CIEAYIOIUE 00pa30BaTEIbHbIC TEXHOIOTUU:

— TexHonmoruss KOMMYHHKaTHMBHOTO OOyueHHMs — HampaBieHa Ha (OpMHUpOBaHUE
KOMMYHHUKaTUBHOW KOMIIETEHTHOCTHU CTYJIEHTOB, KOTOpast BJseTCsl 6a30BOM, HEOOXOAUMO AJist
aJlaNTaluy K COBPEMEHHBIM YCIOBUAM MEXKYJIbTYPHOU KOMMYHHKAIUH.

— TexHosnoruss pa3sHOypoBHEBOTO (Au(p(depeHIMPOBAaHHOIO) OOydeHUs — MpeArnosaraeT
OCYIIIECTBJIEHUE I103HABATENbHON JE€ATENbHOCTH CTYJEHTOB C YYETOM MX HHJIUBUIYaTbHBIX
CHOCOOHOCTEHM, BO3MOXKHOCTEH W HMHTEPECOB, MOOMIPSS UX PEANTU30BBIBATH CBOIM TBOpUECKUI
noreHiyan. Co3gaHue M UCIOJIb30BAHUE TUArHOCTUYECKHUX TECTOB SIBIIAETCS HEOThEMIIEMOU
YaCThIO JAHHOW TEXHOJIOTHH.

— TexHonmoruss MOIYJIBHOIO OOyYeHUs — IIpelycMaTpUBaeT JeJeHHE COAEep KaHus
JUCIUIUIMHBI HAa JIOCTaTOYHO aBTOHOMHBIE pa3zeiibl (MOAYJIHM), MHTETPUPOBAHHBIE B OOIIMI
Kypc.

— HWudopmannonno-koMmmyHukanmonnsle TexHoiorun (MKT) - pacmmpsoor pamku
00pa30BaTENILHOrO MPOLIECCa, MOBBIMAS €r0 NPAaKTUYECKYK HAIPABICHHOCTb, CIOCOOCTBYIOT



UHTCHCU(UKAIIMM CAMOCTOSATEIIbHOM padOThl y4yallMXCsl W TOBBILICHHIO I103HABATEIbHON
aktuBHOCTH. B pamkax UKT Beiaenstorcs 2 Buga TEXHOJIOTUI:

— TexHONOTHs HCHOJB30BAHUS KOMIBIOTEPHBIX HPOrpaMM — IMO3BOJsET 3((HEKTUBHO
JIOTIOJIHUTB IIpoLiecc 00yUeHHUsI A3bIKY Ha BCEX YPOBHSX.
— VHTEpHET-TEeXHOJIOTMM — MPEAOCTaBISAIOT LIMPOKUE BO3MOXKHOCTH JUIs  IIOMCKA

uHpOopMaLny, pa3padOTKA HAYYHBIX POEKTOB, BEICHHS HAyYHBIX UCCIICIOBAHMIM.

— TexHonoruss MHIUBUAYATU3AUU OOYUYEHHS — IOMOTAaeT pPEaJTu30BBIBATH JHMUYHOCTHO-
OpUEHTUPOBAHHBIM TMOAXOJA, YYUTHIBAs WHIUBUAYAJIbHbBIE OCOOCHHOCTH U MOTPEOHOCTH
YUaIIUXCS.

— [IlpoexkTHast TexXHOJIOTUS — OpPUEHTUPOBAHA HA MOJEIMPOBAHHUE COLHUAIBLHOTO
B3aMMOJICHCTBUS yYalllUXCsl C IEJIbI0 pEIICHUs 3a/ad, KOTOpas OIpelessieTcss B paMKax
npo¢eCCHOHATBLHOM MOATOTOBKH, BBLACISI TY WIM HHYIO TPEIMETHYIO 00JIacThb.

— TexHonoruss oOyueHuss B COTPYIHHUYECTBE — pealiu3yeT HACI0 B3aUMHOr0 OOy4YeHHS,
OCYIIECTBIISII KaK WHAMBUAYAJIbHYIO, TaK W KOJUJIEKTHBHYIO OTBETCTBEHHOCTh 3a pEIICHUE
yueOHBIX 3ajau.

— MHWrpoBas TexHOJOTUSI — MO3BOJIET Pa3BUBATh HABBIKU PACCMOTPEHMSI PsAJla BO3ZMOXKHBIX
Croco00B pelieHus: MpoOieM, aKTUBU3UPYS MBIIIJICHHE CTYJECHTOB U PACKPBIBAsk JTHUHOCTHBIN
MOTEHINAJ Ka)KJJ0T0 yJarerocs.

— TexHonoruss pa3BUTHS KPUTUYECKOTO MBIIIJICHUS — CIOCOOCTBYeT (HOPMUPOBAHUIO
Pa3sHOCTOPOHHEHW JHMYHOCTH, CIIOCOOHOW KPUTHYECKHM OTHOCUTHCA K HMH(POpPMAIUH, yYMEHUIO
0oTOMpaTh HH(OPMALIUIO ISl PEIICHUS [TOCTABIEHHOM 3a/1a4H.

KommiekcHOe MCroibp30BaHUE B y4eOHOM IPOILIECCE BCEX BBIMICHA3BAHHBIX TEXHOJIOTHIMA
CTUMYJIUPYIOT JIMYHOCTHYIO, HWHTEUIEKTYaJIbHYI0 aKTUBHOCTH, Pa3BUBAIOT I[O3HABATEIbHBIC
IPOIIECCH, CHMOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIIM, KOTOPBIMH JIOJDKEH O00JIa1aTh
Oyayuuii crienuaincT.

OcHoBHbIE BUIbl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOIOTHM BKIIIOYAIOT B CeOsI:

— pabora B MajbIX Tpynnax (KOMaHJe) - COBMECTHAsI JIEATEILHOCTh CTYACHTOB B T'PYIIIE
MOJI PYKOBOJICTBOM JIHJEpa, HampaBlieHHAas Ha pelieHue oOIel 3amayu MyTéM TBOPYECKOTO
CJIO’KEHUS PE3yJIbTaTOB MHMBHIyaTIbHON PaOOTHI WICHOB KOMAH/IbI C JCJICHHEM ITOJIHOMOYUN U
OTBETCTBEHHOCTH;

— TPOEKTHAast TEXHOJIOTHS - WHANBHyaTbHAsl WM KOJUIEKTUBHAS JESITELHOCTH IO 0TOOpY,
pacripesielIeHHI0 U CUCTEMAaTH3alluyd MaTepraia Mo ONpeeIeHHONH TeMe, B pe3ylbTaTe KOTOPOi
COCTAaBJIIETCS IPOEKT;

— aHaTM3 KOHKPETHBIX CUTYallMid - aHAIW3 pPEeabHBIX MPOOJIIEMHBIX CUTYAIlMid, MMEBIINX
MECTO B COOTBETCTBYIOIIEH 00JacTH MpodecCHOHANBHOW NesSTeNTFHOCTH, M TIOMCK BapHaHTOB
Jy4YIIUX PELICHUN;

— pa3BUTHE KPUTUYECKOTO MBIIUICHUS — 00pa3oBaTeNbHAas NeATeNbHOCTh, HANpaBJICHHAS
Ha Pa3BUTHE y CTYACHTOB Pa3yMHOTO, pe(IEKCHBHOTO MBIIUICHHUS, CIOCOOHOTO BBHIIBUHYTH
HOBBIE UJIEU U YBUJETh HOBbIE BO3MOKHOCTH.

[Tomxox pa3bopa KOHKPETHBIX 3ajad ¥ CUTYyallMii [IMPOKO HCIIONB3YeTCs Kak
nmpenojaBaTenieM, Tak W CTYJSHTaMHM BO BpeMs JIEKIWH, TaOOpaTOpHBIX 3aHITUNA W aHaIu3a
pPE3YyIBTATOB CaMOCTOSITEIBHOM pabOThl. DTO OOYCIOBJIEHO TEM, YTO MPH HCCICTOBAHUU M
peLICHUH KaKIOM KOHKPETHOW 3aJaud MMeeTcs, Kak IPaBHJIO, HECKOJIbKO METO/A0B, a 3TO
TpedyeT pa3zdopa 1 OICHKHU LETT0N COBOKYITHOCTH KOHKPETHBIX CUTYaIUH.

KOJHYECTBO
Hcnonb3yemMble HHTEPAKTHUBHBIE 00pPa30BaTeIbHbIE
Cemectp | Bun 3ansaTus HHTEPAKTHUBHBIX
TEXHOJIOTUH
4acoB
[IpakTrueckue 3aHSATUS B pexuMax
5 JI B3aUMOJECHCTBUS «IIPEMOAABATENb — CTYAEHT» HU 8
«CTYEHT — CTYJIECHT»
HUroro 8




Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3amsmus/cemunapsi, JIP — nabopamopnvie sausmus, CPC —
camocmosimenvHas paboma cmyoeHma

Tembl, 3aaHusi U BOIPOCHI JUISI CAMOCTOSITENILHOW pabOThl MPHU3BaHBI CHOPMUPOBATH
HABBIKM TIOMCKAa WH(OpMAIMU, YMEHHUS CaMOCTOSTEIILHO PACHIMPATh W YIIYONsTh 3HAHUS,
TIOJTYYCHHBIC B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHH.

[Toxxon pa3dopa KOHKPETHBIX CUTYAIMi IIHMPOKO HCIIOJIB3YeTCsS KaK MPEINoJIaBaTeNieM,
TaK ¥ CTYJCHTaMU TPH MPOBEJICHUN aHAJIN3a PE3yJIbTATOB CAMOCTOSITEILHON paOOTHI.

JUis M1l ¢ OTpaHUYCHHBIMU BO3MOXHOCTSMHU 3JI0POBbSI TIPEIyCMOTPEHA OpPTaHU3aAIHS
KOHCYJIbTAIIMH C UCIIOJIb30BAaHUEM DJICKTPOHHOM TTOYTHI.

JUist 11 ¢ HApYIICHUSIMHA 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUuist I ¢ HApYIISHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnst Wil ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpraHU3alus
KOHCYJIbTAIMH C UCTIOJIb30BAHUEM 3JICKTPOHHOH TMOYTEHI.

JlaHHBII TEepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0yyJarouxcs.

4. OIIeHO‘IHbIe H METOAUIECCKUE MaTepHaJibl
4.1 OueHouHble cpeAcTBa VIS TeKYHIero KOHTPOJISA  YCIEeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTAllUN

OneHouHble cpelcTBa MNpEJHA3HAYeHbl Ui KOHTPOJII M OLEHKHM 00pa30BaTeNbHBIX
JOCTHXKEHUI 00Yy4aroIMuXcsi, OCBOMBIIMX MpOorpamMmy ydeOHOW AMCLUMILIMHBI «HAa3BaHHE
JUCLUTUINHBD.

OneHoyHbIEe CpeCTBAa BKIIOYAET KOHTPOJIbHBIE MaTepuaibl Ul MPOBEACHUS TeKylero
KOHTpoJs B ¢dopme pedepara mo mpoOIeMHBIM BOMNpOCaM, Pa3sHOYPOBHEBBIX 3a/JaHUil, U
NPOMEKYTOYHOM aTTecTalMu B (hOpMeE BOIPOCOB U 3aJIaHUN K 3a4eTy.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMHU

3/10pOBbsI BHIOMPAIOTCS C YIETOM MX WHIUBUAYAIBHBIX CUXO()U3NUECKUX OCOOCHHOCTEM.

— NpU HEOoOXOAMMOCTH HHBAJIMAAM M JIHMLIAM C OrPAaHHYEHHBIMH BO3MOXXHOCTSIMHU
3/10pOBbS MTPEIOCTABIISETCS JOMOJIHUTEIBHOE BPEMs JIIsl IOJrOTOBKU OTBETA HAa 3K3aMEHE;

— IIpU MPOBEJICHUH TPOLEAYPhI OLIEHUBAHUS PE3yIbTaTOB 00yUEHHsI MHBAJIUAOB U JIUIL C
OTpaHMYEHHBIMHU BO3MOXHOCTSIMHU 3/10POBbs NPEAYCMATPUBAETCS HCIIOJIb30BAHUE TEXHUUECKUX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C UX UHAWBUIYAIbHBIMA OCOOEHHOCTSMU;

— IIpY HEOOXOAUMOCTH JJIsl 00Y4aIOIIUXCSl C OTPAHMUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbSI
U MHBAJIUAOB TpOLESypa OLCHUBAHUS PE3yJNbTAaTOB OOydYeHHMs] 10 JAUCLUIUIMHE MOXKET
IPOBOAMTHCS B HECKOJIBKO 3TAIOB.

IIponietypa orneHMBaHUsI Pe3yabTaTOB OOYYEHHs MHBAIUAOB M JIMII C OrpaHHYEHHBIMH
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCHUILIMHE (MOAYNIO) MpeaycMaTpuUBaeT MpPeloCTaBlIEeHUE
uHpopmanuu B (opMax, AZANTUPOBAHHBIX K OTPAaHMYCHHUSIM HX 3J0POBbS U BOCHPHUATHUS
uH(popMauu:

JUid nu1 ¢ HapyILIEHUSIMU 3pEHUS:

— B MieyaTHOM popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2JIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNs MM CITyXa:



— B I1e4aTHoO (opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIe4aTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

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

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

KonTtponupyemsle pa3nenst (TEMbI) KOMIIe- HauMCHOBAHNE OLCHOHOIO CPEACTBa
Ne POTHPY p Texymmit IIpoMexyrounas
JUCHIUTUINHB TEHIIUU
KOHTPOJIb aTTecTanus
1|BBenenue OIIK-1 Yo 3B (1)
) OCHOBBI TEOPUH BIEKTPOIPOBOAUMOCTH OIK-1 VO, 1P 3B (2-6)
METAJIIOB U TOJYIIPOBOTHHKOB
3|DmemMeHTHl GU3NKH TOTYITPOBOJTHUKOB OIIK-1 YO, KP 3B (7-11)
4 3JI€MGHTHEUI 0a3a coBpeMeHHBIX DBM, OIK-1 VO, IIP 3B (12-13)
CHCTEMHBIH OJIOK.
5 HOJ‘IyripOBOL[HI/IKOBBIe 3aIlOMHHAOIIHE OINK-1 VO, IIP 3B (14)
YCTpOWCTBA
6|UuTepdeiicsl BBOaa-BHIBOA gg_}gl, VO, 3P 3B (15)
7 |BHemnsAsa namsaTs B OBM. gg_lgl’ Yo, 3P 3B (15)
OIIK-1,
8|OTobpakenue unpopmayu 8 9BM K.2 YO, 3P 3B (16)
9|Cas3s DBM c BHemHel cpeioii (r)[g%l VO, 3P 3B (17)
10|JIuanu cBsizu Mexxy DBM ggfgl’ Yo, 3P 3B (18)
OIIK-1,
11|ITepcnexktust DBM. KBaHTOBBIE KOMIIBIOTEPHI K- 1JIP, 3P 3B (19)

HOK33aTeJ'll/I, KPUTECPHUH M IIKAJIA OHCHKHA C(l)Ole/IpOBaHHbIX KOMIIeTEeHIInii

CoorBercTBe MOPOTOBOMY VPOBHI0O OCBOEHHSA KOMIIETEHIINH MJIAaHUPYEMbIM
pe3ynbTaTaM oOOydeHUsT W KpUTEpUsIM MX OLICHUBaHMs (OLEHKa: Y/AOBJIETBOPHUTEIbLHO
/3a4TeHo):

OIIK-1 Cnoco0eH npuMeHATH (yHAaMeHTAJbHbIe 3HAHHS, MOJY4YeHHbIe B 00/1aCTH
MATEeMATH4YeCKHX M (WJIM) eCTeCTBEHHbIX HAayK, M HCHOJb30BATh HMX B
npodeccHoHAIbLHOM eI TeJTbHOCTH

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

Ymerb

Baanerrs  MOIIK-1.8 (40.001 A/02.5 Hdp.2 Tna.) earenbHOCTb, HallpaBlIeHHAs Ha pPellCHHUE
3a7a4 aHAJMTUYECKOTO XapaKTepa, MPEAINOoaraloIlnX BBIOOpD M MHOrooOpasue
aKTyaJbHBIX CIOCOOOB pPELICHHs 3a/ay, ¢ MCIOJIb30BaHHWEM (YHIAaMEHTAIbHBIX
3HaHWH, TOJYYCHHBIX B 00JIACTH MAaTEeMaTHYECKUX U (MJIM) ECTECTBEHHBIX HaYK

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

MOACIINPOBAHUA B €CTCCTBCHHBIX HAayKaX



NIIK-2.3 (40.001 A/02.5 3H.2) OTe4ecTBEHHBII M MEXIyHAPOIHBIM ONBIT B
UCCIIEJOBAaHUH MaTEMAaTHYECKUX MOJIENEH B €CTECTBEHHBIX HayKax

Ymern HNIIK-2.6 (06.016 A/30.6 Y.1) Ananu3upoBaTh BXOJIHBIC JJAHHbIE [TPH ITPOBEACHUN
UCCIIEJOBAaHUN MaTEMAaTHYECKIX MOJIENIEH B €CTECTBEHHBIX HayKax

Baaners UIIK-2.11 (40.001 A/02.5 [p.2 Tn.) [desarenbHOCTb, HAallpaBICHHAS HA PELICHHUE
3a7a4 aHATUTHYECKOTO XapakTepa, MpEeAIoararolix BbIOOp M MHOroooOpasue
aKTyaJbHBIX CHOCOOOB pemieHus 3agad, pa3pabOTKH HOBBIX MAaTEMAaTUYECKHUX
MojeJIel B €CTECTBEHHBIX HayKax

Cootsercteie 0A30BOMY _YPOBHI)  OCBOEHHMS KOMIIETEHLUH  IUIAHHPYEMBIM
pe3yibTaTtaM 00y4eHUs! 1 KpUTEPHUSIM UX OILICHUBAHUS (OILICHKA: XOPOILIO /3aYTEHO):

OIIK-1 Cnoco0eH npuMeHsITh (PyHJIaMeHTAJIbHbIE 3HAHUSA, MOJY4YeHHbIe B 00J1aCTH
MAaTeMaTH4YeCKUX M (WJIM) eCTeCTBeHHbIX HAayK, M HCHO0Jb30BaTh HMX B
npodeccuoHAJIbLHOM 1eATeJTbHOCTH

3HaTH NOIIK-1.2 (40.001 A/02.5 3n.2) OreuyecTBEHHBI W MEXIyHAPOAHBIH OIBIT B
o0jacTu mMareMaTudyeckux U (WJIM) €CTECTBEHHBIX HAyK, M HCIOJb30BaTh UX B
podecCHOHATBHOM IeATEIIBHOCTH

Ymern

Baagerr  MOIIK-1.8 (40.001 A/02.5 dp.2 Tna.) destensHOCTh, HAIIpaBlIEHHAS HA pPelICHUE
3a/la4 aHAJTUTHYECKOTO XapakTepa, IMPEANoiarariiiux BBEIOOP M MHOTOOOpa3ue
aKTyaJlbHBIX CIIOCOOOB pEIICHUS 3aJad, C HCIOJb30BaHHEM (yHIaMEHTAIbHBIX
3HAHWU, TIOJYYSHHBIX B 00JIACTH MAaTEeMAaTUYCCKUX U (WJIM) €CTECTBEHHBIX HAYK

nK-2 Cnoco0eH aKTMBHO Y4aCcTBOBAaTh B HCCJIEOBAHMU HOBBIX MAaTeMATHYEeCKHX
MojieJieii B eCTeCTBEHHBIX HAyKax
3Hatp NIIK-2.1 (06.016 A/30.6 3u.3) [IpeameTHas 061aCTh U METOIbI MATEMATHUYECKOTO

MOJIEJIMPOBAHUS B €CTECTBEHHBIX HayKax
NIIK-2.3 (40.001 A/02.5 3H.2) OTe4yecTBEHHBII M MEXIyHAPOIHBIA OMNBIT B
UCCJIEJOBAaHUM MAaTEMaTHYECKUX MOJIETEH B €CTECTBEHHBIX HayKax

Ymersn UITK-2.6 (06.016 A/30.6 V.1) AHanu3zupoBarh BXOJHbIE IaHHbIE PU TPOBEACHUU
UCCJIEIOBAaHUM MaTeMaTH4YECKUX MOJIETIEH B €CTECTBEHHBIX HayKax

Baagners UIIK-2.11 (40.001 A/02.5 [p.2 Tn.) [esarenbHOCTb, HallpaBJICHHAs Ha pelICHHUE
3a/la4 aHAJIMTUYECKOTO XapakTepa, MpeAroiararolMX BbIOOp W MHOrooOpasue
aKTyaJbHBIX CHOCOOOB pelIeHus 3a7ay, pa3pabOTKM HOBBIX MaTEMAaTHYECKHX
MOJIEJIEN B €CTECTBEHHBIX HAayKax

CootBercTBe HPOJABHHYTOMY VPOBHI) OCBOEHHUS KOMIETEHLMH IJIAHUPYEMBIM
pe3ynbpTaTamMm OOy4YEeHHS U KPUTEPHSIM UX OIEHUBAaHMS (OLICHKA: OTJIMYHO /32a4TEHO):

OIIK-1 CnocoGeH npuMeHATh (GyHIaMeHTAJbHbIEe 3HAHMSA, MOJYYeHHbIe B 00J1aCTH
MaTeMaTH4YeCKUX M (MJIH) eCTeCTBEHHBbIX HayK, W HCHOJb30BaTh HX B
npogeccHOHATBHOM 1esITeTbHOCTH

3HaTh NOIIK-1.2 (40.001 A/02.5 3nH.2) OTeuecTBEHHBIH U MEXAYHAapOIHBIH OIBITB B
001acTH MaTeMaTHYeCKUX M (WJIM) eCTECTBEHHBIX HAyK, M HCIOJb30BaTh HX B
poeCCHOHAIBHON e TEHHOCTH

Ymers

Baagers MOIIK-1.8 (40.001 A/02.5 Ip.2 Tn.) destenpbHOCTh, HAapaBlICHHAs] HAa PEUIEHUE
3a/1a4 aHAJIMTUYECKOTO XapakTepa, MPEANoararolux BBIOOP W MHOTooOpaszue
aKTyaJIbHBIX CIIOCOOOB pEIICHHs 3a/1ad, C HCIIOJIb30BaHHEM (YHIaMEHTAIBHBIX
3HAHWA, TOTyYEHHBIX B 00JIACTH MAaTEMAaTUYECKUX U (MJIM) €CTECTBEHHBIX HAYK

MK-2 Cnoco0eH aKTMBHO Y4YacTBOBAaThb B MCCJIEIOBAHUM HOBBIX MATeMATHYECKHUX
MoO/JeJIeH B eCTECTBEHHBIX HAyKax
3HaTh NIIK-2.1 (06.016 A/30.6 31.3) [IpeameTHast 06J1aCTh U METOJIBI MATEMATHIECKOTO

MOACIINPOBAHUA B CCTCCTBCHHLIX HAyKaX



NIIK-2.3 (40.001 A/02.5 3H.2) OTe4ecTBEHHBII M MEXIyHAPOIHBIM ONBIT B
UCCIIEJOBAaHUH MaTEMAaTHYECKUX MOJIENEH B €CTECTBEHHBIX HayKax

Ymern HNIIK-2.6 (06.016 A/30.6 Y.1) Ananu3upoBaTh BXOJHBIE JaHHBIE ITPH MTPOBEACHUU
UCCIIEJOBAaHUN MaTEMAaTHYECKUX MOJIENIEH B €CTECTBEHHBIX HayKax

Baaners UIIK-2.11 (40.001 A/02.5 [p.2 Tn.) [desarenbHOCTb, HAallpaBICHHAS HA PELICHHUE
33724 aHATUTHYECKOTO XapakTepa, MPEAINoJlararolluX BbIOOP M MHOrooOpasue
aKTyaJbHBIX CHOCOOOB pemIeHus 3anad, pa3pabOTKH HOBBIX MAaTEMAaTHYECKHX
MoJIeJIell B €CTECTBEHHBIX HayKax

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

Ilpumepnwiii nepeuens mem peghepamos.
1. Mmuorosmurrepasie  TpaH3ucTopbl. [losmeBbie  Tpauzuctopsl. MOII-CcTpyKkTypbl €
M30JIMPOBAHHBIM 3aTBOPOM U UX OBICTPOJIEHCTBUE.
2. MarsHetusM. MarHuTHbele MaTepHalbl: TUaMarHETUKH, NapaMarHeTHKH, (peppoMarHeTUKH.
KpuBas namaranueHHocty dpeppomaraeTukoB. Temmeparypa Kropu. JloMmeHHast CTpyKTypa.
3. OmnextponHo-nyueBas TpyOka (DJIT). dusuyeckue npomeccol B IJIT: TepmosrnekTpoHHas
IMHCCHS, OTKIIOHEHHE, (POKYCHPOBKA, TFOMHUHECIICHIIHS.
4. OcHOBHBIE HaIlpaBJICHUs PA3BUTHUS MHTEIPAIbHBIX CXeM. [lepCreKTUBEI pa3BUTUS MUKPO- U
HAHORJIEKTPOHHUKH.
5. IlpuHUune! IPOEKTUPOBAHMS HUHTErPAIbHBIX MUKPOCXEM U MUKPOIIPOLIECCOPOB.
6. Apxurektypa Gon Heiimana wu 0000meHHass CTpyKTypa CHCTEMHOro OJjoka:
mukponpoueccop (MII), namsaTs, muHa. OCHOBHBIE XapaKTEpUCTUKH MUKporporeccopa (MII):
TEXHOJIOTHSI M3TOTOBJICHMSI, HANpSHKEHUE MUTAHUSA, 00bEM aJpecyeMoil NamsTH, pa3psIHOCTb
IIMHBI JaHHBIX, TAKTOBAsI YaCTOTa, pa3psAHOCTh peructpoB. Lluki MII u ero ¢asbl.
7. BzanmopelictBue mukpormnpoueccopa (MII) u onepaTUBHOro 3alOMUHAIOLIETO YCTPOICTBa
(O3Y). Cnocobs1 oomeHa nadopmariueit mexxay MII u BHEIIHUMU yCTPOMCTBAMU: CHHXPOHHBIH,
ACUHXPOHHBI M MOJYCUHXPOHHBIN. Pexxumpl paboThl mpoleccopa: NpepblBaHUE, MNPSIMOMN
JOCTYI K MaMsITH, OKUJaHKE.
8. IlImusr m wux ocHoBHble xapaktepuctuku (ISA, VESA, AGP, PCIL, PCI-E).
MynpTuiuekcupoBanue. CEeBEpHBIN U FOKHBIM MOCT.
9. Chenuanu3upoBaHHBIE MHUKPOIPOLECCOPbl. MyNbTUNIPOLIECCOPHBIE KM MHOTOSIIEPHbIE
koHpurypauuu. Cynep 9BM.
10. OOmas opraHuzanys NamsITH. XapaKTEpUCTHUKU MaMATH: OBICTpOAeHcTBHE, MoTpediseMas
MOIIIHOCTb, BO3MOKHOCTb JIOCTYIIA, CTOUMOCTb, EMKOCTb.
11. VcrpoiictBo anemenTa nunamudeckoro O3Y. YcrpoiicTBo anemenTta ctatuueckoro O3V.
12. DOHeprozaBucumass W DJHEproHe3aBUCHMas NaMATh. J(MHAMUYECKOE€  ONEpaTUBHOE
3anomuHaromee ycrpoiictBo (JAO3Y). Ilpunummsl paboOTBl M METOJBI  pereHeparuu.
[Tpumenenne JIO3Y B OBM.
13. TloctostnHoe 3amomuHaromee ycrpoictBo (II13Y). DinemeHTsl Ha OCHOBE CTPYKTYp C
riaBarouM 3aTBopoM. Ctupanue mHpopmanuu. ITpumenenue 113V B DBM. CpaBHutenbHble
XapaKTEPUCTUKH U IepcnekTuBsl pa3putus 113Y. @nemr-namaTs.
14. Ponp u MecTo pa3nuuHbIX TUNOB maMath B OBM. IlpuHuunel opraHusanuu NamsTH.
HampaBnenust pa3BuTHs 3allOMMHAIOIIUX YCTPOMCTB. IlepcrieKTHBHBIE TEXHOJIOTMH YCTPOMCTB
aMsATH.
15. Omnpenenenue >nemeHTa naMatu. bucrabunbHocts. Tpurreps.
16. Tpanzucropsl ¢ MOII-cTpykTypoii. TpaH3uCTOPBHI C MJIaBAIOLIUM 3aTBOPOM.
17. ®ynkuuu wuHTepdeiica BBoJa-BbIBOAA. KOHCTpYKTHBHAs COBMECTHMMOCTh HHTEp(hencoB.
YcrpoiictBo TunnuHoro uHTepdeiica. Meroasl gocryna FIFO u LIFO.



18. Unrepdeiic mocnenoBarenbHOM — cBsi3u.  JlymiuekcHas ¥ TOJYAYIUIEKCHAs — CBSI3b.
ACHHXpOHHAasT W CHUHXPOHHAas CBS3b. [HIBl YHMBEPCAIBHBIX M CHEHUATU3UPOBAHHBIX
unTepdeiicoB. CkopocTs nepenaun HHPOPMALIUU U HNEKTPHUUECKUE TapaMEeTPBbI.

Monem. AMmuTyaHas, 4acToTHas M (a3oBasg Monynsuus curHana. llepegaua JaHHBIX IO
Tese)OHHBIM JTHHUAM. CKOPOCTh Mepeiaun JaHHBIX.

19. IlpuHUUMOB XpaHEHHUs, 3alUCU W CUYUTHIBAHUS MHGOpPMAlMU HAa MAarHUTHBIX HOCHUTEISX.
Tunbel MarHUTHBIX HOCUTENIEH M MAarHUTHBIX TOJNOBOK. lIpomonbHas m momnepeuHas 3amuch
uHpopmanuu. [IpenenbHas MIOTHOCTH 3aIIMCH U CKOPOCTH JOCTYIA K 3aIMCAaHHON MH(OpMaLIUU.
JIBoiiHOI aHTH(eppOMarHuUTHBIN cioil. BeprukampHas 3anuch MHGOPMAIMM HAa MarHUTHBIX
JIICKaXx.

20. Opranuzanus wuHQOpMANMK HAa MArHUTHBIX JUCKaX. [ OJOBKH, JOPOXKKH, CEKTOPBHI,
muwnHIpel.  CTpykTypa pabodero cios MarHUTHBIX JAHUCKOB. @usmueckue (HakTopsl,
OrpaHUYMBAIOLINE TUIOTHOCTh 3aIIUCH.

21. HWcnonp3oBaHUE ONTUYECKUX SIBJICHUN JIJIS1 MOBBIICHUSI TNIOTHOCTH 3allicu HHGOpMaIuu Ha
MarHUTHBIX HOCUTENSX. MarHuTOONTHKA.

22. Onruueckas namsath. [IpenenbHas mioTHOCTH 3anucy nHdopmaiuu B ontuke. Kogupopanue
23. wHpopManuu Ha onTHYeckoM KommnakT-aucke. CD m DVD texnonorun. Blu-Ray m HD-
DVD texHonoruu. Y CTpOICTBO 3aTUCHIBAEMBIX M NIEPE3aUChIBAEMBIX KOMIAKT-TUCKOB (CD-R,
CD-RW).

24. TloBbllleHHE TPEAENbHON TUIOTHOCTU 3amucu HHQpOpMAIU. MHOTOCIOWHBIE ONTUYECKUE
nucku. TpexmepHas onTtudeckas namsaTh: (oTopedpakTHBHBIE U (POTOXPOMHBIC MAaTEPUAIIBI.

25. IlpuHuunel  oTOOpaXkeHUS  BU3yalbHOM  uHGpopMauuu.  AndaBUTHO-IIUPPOBBIE U
rpaduveckrue (aHanoroBsie) MOHHTOpPHL. DopmupoBanue wuzodpaxenuss B OJIT, crpounas
(uepeccTpoyHas U MPOTPECCUBHAA) U KaApoBas pa3BepTku. OToOpakeHue 1BeTa.

26. Ilnockue  MoHUTOpBL:  kuakokpucraumyeckue  jauciien  (LCD),  mnia3meHHbIe
(razopaspsinubie, PDP) moHuTOpHI, Aucruien Ha OCHOBE aBTOANEKTpoHHOW smuccuu (FED),
OLED-mucnnen, AMOLED-gucmien.

27. Beog wu BwBog wuHpopmaimu B OBM. Iudpo-anamoroBoe u anamoro-uudposoe
npeoOpa3zoBanue. [lpunnunsl peanusauuu. PaspsgHocts u morpemnoctu LAIT u  ALIL
[TonsiTrie o MPPOBOM METO/I€ XpaHEHUS U Mepeaydl aHAJIOTOBOM HH(OPMALIUH.

28. BBoa ontuueckoro nzodpaxenus B 9BM: npubops ¢ 3apsaosoii cszbio (I13C). Ilpunnun
nercreus [13C-kamepsl.

29. IlpuHuumnel oToOpaxeHus: HHOOPMALIUK Ha TBEPAbIX HOCUTENSIX — MPUHTEPHI U IUIOTTEPHI.
AndasutHo-IndpoBBIE U TpaduUecKre NPUHTEPHl. MaTpudHble, CTpYyHHBIE, JIa3epHbE U
CBETOJIMO/IHbIE IPUHTEPHI. [[BeTHas neyats.

30. Meroap! KoaupoBaHus HUHGOPMALIMK: aMIUTUTYAHAS, (Pa30Bas U YaCTOTHAS] MOTYJISITHS.

31. IlpenenbHble pa3mepbl, OBICTPOJAEHCTBHE W JHEpro3arparbl. HaHOTEXHOJIOTMH U HOBBIE
MaTepHuabl.

32. BpluuciieHHsS B «KJIACCMYECKHX» M «KBAaHTOBBIX)» KOMIIbIOTEpax. BHUTBI U KyOWTBHI.
«KBaHTOBBIE» AITOPUTMBI.

33. OOwmjas cxema KBAaHTOBOIO KOMIIbIOTEpPAa. BO3MOXXHOCTM M NEPCHEKTUBBI MPUMEHEHHS
KBAaHTOBBIX KOMIIBIOTEPOB.

34. Tloctpoenne KBaHTOBOTO KommbloTepa. KorepeHTHOCTh cocTostHME. OcoOeHHOCTH
«KBaHTOBBIX» BbIUMCIIEHUH. Pa3pylieHne KOrepeHTHOCTH KakK MWCTOYHMK OLIMOOK TMpH
«KBaHTOBBIX» BBIUHUCIICHUSIX U UX KOPPEKIIUSL.

35. Oco0eHHOCTH ONTHUYECKUX LU(MPOBBIX YCTPOHCTB. BO3MOXKHOCTM U NEPCIEKTUBHI
ONTUYECKOTO KOMITbIOTEPA.

36. IlepcnekTUBHbIE HANIPaBIEHUs Pa3BUTUS MUKPO- U HAHOAJIEKTPOHUKHU.

3a4eTHO-IK3aMeHAIMOHHBbIC MaTePHAJIbI JJIsl IPOMEKYTOYHOM aTTecTanuu (3a4er)

Hepeqeﬁb 60NpoOCo8, 8bIHOCUMbBIX HA 3a4ent



1. Kparkue cBeeHUs U3 KBAHTOBOM MEXaHUKU.

Onektponbl. Bomubl ne bpoiinsa. CooTHomeHne HeonpeneaeHHoCTH. BomHoBast GyHKITusI.

2. CHexTp 2JIEeKTPOHHBIX COCTOSHUN B aTOMax, MOJIEKYJlaX U KpUCTaJlIaXx.

Yactuia B OJHOMEPHOW NOTEHUHAIbHOM siMe. AToM Bogopona. CHEKTp 3JIEKTPOHHBIX
COCTOSIHUI aTroMa BOAOPOAA. DHEPreTUUYECKHE COCTOSIHUSI 3JIEKTPOHOB B MHOT03JIEKTPOHHBIX
atomax. KBaHTOBbIe uncia. DneKTpoHHbIE 000704Ykd. Bunmbl xumuueckoit cBsasu. Ilonarue o
30HHOM CTpYKType TBepAbIX Teisl. IIpuHuun pasneneHus BELIECTB HAa IPOBOAHMKHU (METaJlIbl),
HOJIYIIPOBOJIHUKHU M U30JIATOPHI (IUIIEKTPUKH).

3. DIIEKTPOIPOBOIHOCTh TBEP/BIX TEIL.

Mopnens anekrponHoro rasa. KBaHTOBasg MoJenb 3JIEKTPONPOBOMHOCTH. TpexMepHbId
NOTEHUUANbHBIM  AmuK. OHeprus @Pepmu. Ounenka uucna cocrosHuil. IlnoTHOCTB
JHEPreTUYECKUX COCTOSTHUM.

4. Pactipenenenuie @epmu. DIEKTPOHBI U JBIPKU.

KosnnyectBo 31€KTpOHOB B 30HE NPOBOAMMOCTH. COOCTBEHHas KOHUEHTpalMs HOCHTEIeH
3aps/a B MOJIYNPOBOJHUKE. Y poBeHb DepMu B OECIIPUMECHOM IOJIYTIPOBOIHHUKE.

5. CoOcTBEeHHas U TPUMECHast TPOBOUMOCTD IOITYIIPOBOJHHUKOB.

[TonynpoBonHukM n- u p-tuna. Ilonoxenue ypoBHsa depMu B 3JIEKTPUYECKH HEUTPAIBHOM
IIOJIyNIPOBOJHUKE. TEXHOJIOTUN JTETUPOBAHUS MOJIYTIPOBOIHUKOB.

6. JIBmxenne CBOOOHBIX HOCUTEIIEH 3aps/ia B METaJUIaX U MOJTYIMPOBOTHUKAX.
[TonynpoBoHUKH B MHKpo3jiekTpoHuke. Hocutenu 3apsiia B nomynpoBogHuke. J[pelidoBbiit
ToK. lnddy3nonnsnii Tok. 3akon Oma. YpaBHEHHE HETIPEPHIBHOCTH.

7. 271EKTPOHHO-IBIPOYHBIE NIEPEXOABI U UX XaPAKTEPUCTUKH.

KoHTakTHBIE SIBIE€HUS HA TPaHUIIE ABYX HOJYIPOBOJHUKOB. DJIEKTPOHHO-ABIPOYHBIN MEPEXO.
Pacuer nons u norenumana. [lupuna 3anuparomero cios. Beicota noreHnuanbHoro 6apnepa.
Wuxekuuss M 3KCTpaklMsg HEOCHOBHBIX HOCHUTENEH 3apsijia B p-n-mepexone. Bonprammepnas
xapakrepuctuka. Buabl mnpoGoes. [lomynpoBoaHukoBele auonbl. JuddepenuuansHoe
COINPOTUBIIEHUE p-n-IIepexo]0B. bapbepHas eMkocTh p-n-niepexona. ud¢ysnonnas eMKocTs p-
n-rnepexoza.

8. Jlpyrue Buibl KOHTAKTOB.

Kontakr Meramn  —  nmonynpoBoAHMK.  Omuueckue  KOHTAakThl.  KOHTakT — Mexnay
MOJIYTIPOBOJHUKAMHU OJIHOTO THUIIA TPOBOAUMOCTH. ['eTeponepexosl.

9. bunonsipHble TPaH3UCTOPBI.

B3aumoneiictBue 1ByX OJM3KOPACIONIOKEHHBIX AJIEKTPOHHO-IBIPOYHBIX MepexooB. [IpuHumn
paboThl OMIIONIAPHOTO TpaH3UCTOpa. Buabl OUMONSAPHBIX TPaH3UCTOPOB. Poib TOKa yTedkH
MEX1y KOJJIEKTOPOM U 0a30i.

10. Pexxumbl paboThl M CXEMbI BKJIIOUEHHSI OUITONIIPHBIX TPAH3UCTOPOB.

Pexxumpl pa®oTsl. OCHOBHBIE CXEMbl BKJIIOYEHHS. YCWJIEHHME TOKa M HampsbkeHus. Cxema ¢
oOmeit 6a3oit. Cxema ¢ 00muM 3MuTTepoM. Cxema ¢ 0OLIM KOJJIEKTOPOM.

11. TloseBbie TPaH3UCTOPHI.

[TpunIMn paboThI MONEBBIX TPAH3UCTOPOB. Bubl moneBbIX TpaH3ucTopoB. Flash — mamsaTs

12. Jlornueckue GyHKIIUU
IIpencraBineHue Joruueckux Hyled W eauHul. [lonoxurenpHas M OTpULIATENbHAs JIOTHKH.
WuTerpanbHble TIOTHYECKUE 3JIEMEHTHI.

13. TpaH3ucTOpHBIE TOTUKU
PTJI, TTJI, W21 [TapameTpsl nornyeckux 3nneMeHToB. Cymmarop.

14. IaTerpanpHble TPUTTEPHI
RS-tpurrep: npunuun padotsl, Tadauma uctunHoctu; RST-tpurrep, T-tpurrep, JK-tpurrep.

15. 3anomuHaromue ycTponcTaa
03y, II3Y. Buemnue 3Y. ®eppomarHeTHKU. JloMeHHbIE CTPYKTypbl. MarnutHbie 3Y.
Maruauroontuueckue 3Y. Onruueckue 3V.



4.2 Metoanueckue MaTepualibl, ONpeaesiiome NpoueaAypbl OLeHUBAHUS 3HAHUIA,
YMeHHil, HABbIKOB W (WIH) ONbITA [AeATEJbHOCTH, XAPAKTEPHU3YIOLIMX ITANbI
(opMupoBaHus KOMIETEHIHI

MeToanuyeckue P€KOMEHIAIUHU K CIa4Ye 3a4€Ta

Kpumepuu evicmasnenus oyenox

Ouenka «aumenoy:

— JI0CTaTOYHBIN 00bEM 3HAHUH IO AUCLUILINHE;

— YCBOEHHUE OCHOBHOM JIMUTEPATyphl, PEKOMEHJOBAHHOW y4eOHOI MPOTrpaMMoii;

— YMEHHE OpHEHTUPOBATbCA B OCHOBHBIX TEOPHUAX, KOHLENUIMAX M HalpaBJICHUSIX IO
JUCLUIUIMHE U 1aBaTh UM OLIEHKY;

— HUCMOJb30BAHUWE HAYYHOH TEPMHUHOJIOIMH, CTHJIMCTHYECKOE U JIOTMUECKOE H3JI0KEHHE
OTBETa Ha BOIIPOCHI, yMEHHUE JIENIaTh BHIBOJIBI O€3 CYIIECTBEHHBIX OLIHOOK;

— BJIQZICHUE HMHCTPYMEHTapueM Yy4yeOHOW IUCLUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B
pEILIEHNHU TUIIOBbIX 3a/1a4;

— YMEHHME pellaTh CTaHJapTHBIC 3a/1a4H;

— aKkTHBHas paboTa Ha JIAOOPATOPHBIX 3AHATUSAX, JAOCTATOYHBIH YPOBEHb HCIIOJIHEHUS
WHAUBUAYAILHOTO 3a7anus (pedepat, KOHTpoIbHas paboTa);

— JIOCTAaTOYHBI YpOBeHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mnporpamme
KOMIIETCHIINH.
OneHka «Hezaumeno»:

— (pparMeHTapHbIE 3HAHUS 110 JUCLUIUINHE;

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

— IIPOIYCK OOJIBIIIOrO YKMCIIA 3aHATUN, TTACCHBHOE TIOCEIICHIE 3aHSTHIA,

— HEyMEHHUE pelIaTh CTaHAAPTHbIC 3a/1a4H;

— HEYMEHUE UCNOIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— paboTa Ha 1a00PaTOPHBIX 3AHATHUSAX,

— HEHUCIOJHEHUE WIM HU3KUH YypOBEHb (HAIM4Me TpyObIX OLIMOOK) HCIIOJIHEHUS
UHIMBUYalIbHOTO 33ajaHus (pedepat, KOHTpoJIbHas paboTa);

— HU3KHUH ypOBEHb CPOPMUPOBAHHOCTH 3asIBIICHHBIX B paboueill mporpaMMe KOMIIETEHIIUH.

OneHouyHble CpeACTBa [UIsl WHBAJIMAOB M JMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX CUXO()U3NYECKHX OCOOCHHOCTEH.

— Npu HEoOXOJUMOCTH HMHBAIMJIAM M JIMLIAM C OIPAaHUYEHHBIMH BO3MOKHOCTSIMHU
310pOBbS MTPENOCTABIIAETCS AOMOJIHUTENBHOE BPEMsI JUIsl IOATOTOBKU OTBETA HA SK3aMEHE;

— IIpU NIPOBEJICHUU MPOLIETYPHl OLIEHUBAHUS PE3YJIbTAaTOB O0YyUEHUsI MHBAJINUOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBBS IPEAYCMATPUBAETCS UCIOIb30BAHNE TEXHHUUECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHJIUBUAYATbHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U UHBAJWAOB IpOLEAypa OLIEHWBAHUSA pE3yJIbTaTOB OOyYeHHUs M0 AMCLUMIIIIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oneHuBaHusl pe3yiabTaToB OOYyYEHHS WMHBAJIMAOB U JIML[ C OrPaHUYEHHBIMU
BO3MOXHOCTSIMH 3/I0POBbsI 110 TUCIMILUIMHE MPeAyCMaTpUBAET MPEAOCTaBICHHE HHPOPMALIUU B
dbopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSIM UX 370POBbS U BOCIIPUATHS UH(POpMALIUU:

JUnist a1 ¢ HapyIIEeHUSIMUA 3PEHUS:

— B MleyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIIeHUs MM CITyXa:

— B I1e4aTHO (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.



JList L ¢ HapyleHUssMU OITIOPHO-ABUIaTEIbHOIO anapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

5. Ilepeyenb y4eOHOH JuTepaTypbl, HHPOPMAUMOHHBIX PECYPCOB U
TEeXHOJIOTUM

5.1 OcHoBHasi IUTEpaTypa:

1. CasenneB, U.B. Kypc obmeli ¢uzuku. B 5-u tr. Tom 5. KBanToBas onruka. ATOMHas
¢u3uka. dusuka TBepporo Ttena. duzuka aTOMHOrO sApa M DIIEMEHTAPHBIX YaCTHI]
[Dnexrponnsiii pecype] / U.B. CasenbeB — CII6.: Jlans, 2011. — 384 ¢. — Pexum mocrymna:
https://e.lanbook.com/book/708.

2. Crapocenbckuii, B.JM. ®usnka moJynpoBOJHUKOBBIX HPUOOPOB MHUKPOIICKTPOHUKHU: /
B.A. Crapocenbckuii. — M.: FOpaiit, 2016. — 463 c.

3. bypbaera, H.B. OcHOBBI 11OJIyIPOBOJHUKOBOM 3JICKTPOHUKH [ DJIEKTPOHHBIA pecypc]: yuel.
nocooue / H.B. bypbaeBa — M.: ®usmarmut, 2012. — 312 c. — Pexum poctyma:
https://e.lanbook.com/book/5261.

5.2 JlonotHUTEIbHASI JINTEPaTypa:

1. Tpyaaman, M. OcHOBB (u3uku moaynpoBoaHukoB / M. I'pyanman. — Mocksa:
OU3MATIIAUT, 2012. - 771 c.

2. bypbaeBa, H.B. COopHHK 3a7a4 MO TOTYIIPOBOIHUKOBOM atekTpornnke. / H.B. Bypbaesa,
T.C. duenposckas — M.: ®DUSMATIIUT, 2004. —168 c.

5.4. UntepHeT-pecypchbl, B TOM 4HcJe cOBpeMeHHble MNpodeccnoHaIbHbIe 0a3bl
JAHHBIX U HHGOPMALHMOHHBbIE CIPABOYHBIE CHCTEMBI
J1eKTPOHHO-0u0ImoTeuHbIe cucteMsbl (IBC):
1. OBC «HOPAMT» https://urait.ru/
ABC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ruy https://www.book.ru
9BC «ZNANIUM.COM»y www.znanium.com
OBC «JIAHb» https://e.lanbook.com

NIl

S5.5.I1podeccuonanibHbie 6a3bl JAHHBIX:

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

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

XKypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/

Hayunas snexkrponnas oubnuoteka (HOb) http://www.elibrary.ru/
[TonmHOTEKCTOBBIE apXHUBBI BEAYIIUX 3aMaIHBIX HAYYHBIX KypHAJIoB Ha Poccuiickoii
rmaTq)opMe HayuyHbIX xypHasioB HOMKOH http://archive.neicon.ru

7. HamumonanbHas  dNEeKTpoHHas  Oubnmoreka (mocTym K DIEKTPOHHON — OMOIMOTEke
nuccepranuii Poccuiickoit rocynapersennoit oubnuorexu (PI'B) https://rusneb.ru/

8. Ilpesunentckas 6mbnuoreka uM. b.H. Enpriuna https:/www.prlib.ru/

9. DnexrponHas koymekius Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proguest.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
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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. "Jlexropuym TB" http://www.lektorium.tv/

18. Yuuepcurerckas napopmamnuonHas cuctema POCCHUS http://uisrussia.msu.ru

5.6. UndopManuoHHbIe CIPABOYHbIE CHCTEMBI:
1. Koncynbrant [lntoc - cipaBoyHast mpaBoBasi cucteMa (JOCTYI MO JIOKAJIbHOM CETH C
KOMIThIOTEPOB OUOIMOTEKH )

5.7.Pecypcbl cBOOOIHOIO 0CTYyNA:

AMepuKaHCKas TaTeHTHas 0a3a JaHHbIX http://www.uspto.gov/patft/

[ToHBIC TEKCTHI KAHAICKUX IuccepTanuid http://www.nlc-bne.ca/thesescanada/

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

MuHmCTepcTBO HayKu U BhIcIero oopasosanus Poccuiickoit denepanuu
https //www.minobrnauki.gov.ru/;

5. ®epepanbHbiii mopran "Poccuiickoe oopazoBanue” http:/ www.edu.ru/;

6. Wndopmanmonnas cucrema "ExnHoe 0KHO JOCTyMa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas komnexnus nudpoBeIx 00pazoBaTeabHBIX pecypcoB http://school-collection.edu.ru/ .
8. denepanbHbIil HeHTP UH(DOPMALIMOHHO-00pa3oBaTenbHbIX pecypcoB (http://fcior.edu.ru/);

9. IIpoekt ['ocynapcTBEHHOro HHCTUTYTa pycckoro a3bika uMeHu A.C. [Tymkuna
"O6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouno-uH(popMarmoHHbIi optan "Pycckuii s3e1k" http://gramota.ru/;

11. Cuyx0a TeMaTH4eCKUX TOJKOBBIX cloBapei http://www.glossary.ru/;

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

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

14. 3axonompoekt "O6 obpa3zoBanuu B Poccuiickoii @eneparyn”. Bonpocs! 1 oTBeTsI http:/xn--
273--84d1f.xn--plai/voprosy i_otvety

B

5.8.Co0cTBeHHbBIE JIEKTPOHHBIE 00pa3oBaTe/ibHbIe U HH()POPMAIIMOHHBIE PecypChl
KyoI'Vy:

1. Cpena MOAYNBHOTO AMHAMHUYECKOTO 00yueHus http://moodle.kubsu.ru

2. baza y4eOHBIX TJIaHOB, Y4€OHO-METOANYECKUX KOMILIEKCOB, IyOJINKalMi U KOHpEpEeHIUH
http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAIMOHHBIX pecypcoB Kadeapsl HH()OPMALIMOHHBIX 00pa30BaTEIbHBIX
texHosoruit http://mschool.kubsu.ru;

4. DnextpoHHbIN apxuB nokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

5. DnexTpoHHble 0OOpa3oBaTelbHBIE pecypchl Kadeapbl HHGPOPMAIMOHHBIX CHUCTEM U
TexHojoruii B oOpazoBanuum KyOI'Y u HayuHo-merogmueckoro >xypHana "IIKOJIBHBIE
I'OJBI" http://icdau.kubsu.ru/

6. MeToanueckne YyKa3zaHusi JIA OOy4YAIOIUXCST 1O OCBOEHUIO
AUCHUILIUHBI (MOIYJIs1)

[To kypcy mnpenycMOTpeHO NPOBEACHHUE JICKIUOHHBIX 3aHSATHUI, Ha KOTOPBIX JAETCA
OCHOBHOM CI/ICTeMaTI/I?)I/IpOBaHHBIﬁ MaTepHral U NPAKTUICCKUX 33.H$ITPII>1, Ha KOTOPBIX CTYIACHTBI
HpI/IMeHSIIOT HOJ'Iy‘IeHHBIe TeOpeTH‘IeCKI/Ie 3HAHUS K peHIeHI/IIO KOHerTHBIX 3agad. ypOBeHB
YCBOCHUA TCOPCTHYCCKOI0 MaTcepruajgia MHIpPOBCPACTCA MNOCPEACTBOM OIIpoCa IO OCHOBHBIM
BOHpOC&M TEMBI U pe3ynLTaTaM BBITIOJIHCHU A I/IH}II/IBI/I}IyaJ'IBHBIX nu prHHOBBIX HpaKTI/I‘-IeCKI/IX
3aJaHUN.
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I[Ipu wu3ydenun kypca «®Dusznueckue OCHOBBI mocTpoeHuss OBM» HeoOxoanmo
aKTUBU3UPOBATh OCTATOYHBIC 3HAHMS CTYJCHTOB IO TaKUM JUCLMIUIMHAM, Kak (u3MkKa H
apXUTEKTypa KOMIBIOTEPOB.

Heo6xonuMo OTMETUTh MPAKTUYECKYI0 3HAYMMOCTh COOTBETCTBYIOLIMX HPOOIIeM,
o0paTuTh BHHMaHUE Ha TPeOOBAaHUS, NPEAbABISEMbIE K COBPEMEHHOMY CIELUAIUCTY —
IPUKJIAJHOMY MAaTe€MaTHUKY, MOSICHUTh HEOOXOJUMOCTb HCIOJIb30BAHUS MOJTYYEHHBIX 3HAHUHN
IIPU U3YYEHHUHU MOCIIEIYIOINX CIIEHHAIbHBIX KYPCOB.

Baxaelmmm 3Tanom Kypca sSBISeTCsl CaMOCTOsITeNIbHas padoTa 10 AUCHUILIUHE.

Llenpto caMOCTOSTENBHONH pabOTHl sBISETCS YrayOJieHWEe 3HAHUWM, IOJIy4YEeHHBIX B
pe3yibTare ayJUTOPHBIX 3aHATHH, BIPAOOTKA HAaBBIKOB MHIAUBHyalbHON pabOThl, 3aKpeIIeHUE
HaBBIKOB, C(DOPMUPOBAHHBIX BO BpEMsI MPAKTUUECKUX 3aHATHH.

Paszoenvl oucyunnunsl, vlHocuMble HA CAMOCMOAMENLHOE U3YYEHUE

1. Texnonorum co3ganus UC, BUC u CBUC

2. BeimonHeHNe TOTUYECKUX Omepaluii Ha 0a3e moIyIpPOBOJHUKOBBIX TPHOOPOB.
3. AHanoroBas u nudpoas 00padboTka HHPpOpPMaIIUH.

4. HelipoceTeBble apXUTEKTYPbl KOMIIBIOTEPOB.

5. [apamnenpHble apXUTEKTYPbl KOMITBIOTEPOB.

6. CereBble TexHosoruu. Tononorus. Buasl nuuuii cBa3u. OCHOBBI Nepeladll CUTHAJIOB
M0 TUHUSM CBSI3U

B ocBoeHWW NUCHUTUIMHBI WHBAJTUAAMH U JUIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3I0pOBbsl OOJBIIOE 3HAUCHHE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOTHATEIIFHOE PA3bsICHCHHE YIeOHOT0 MaTepuara.

NunuBuayanbHble KOHCYJIbTAlMM IO TPEAMETY SBISIOTCA BaXHBIM  (DaKTOpOM,
CIIOCOOCTBYIONUM HHIMBUyaTU3allMd O0yYEHHUS W YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXJy TpernojaBaTeieM W OO0yYaroIIUMCA WHBAIWIOM WM JIMIOM C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. MarepuajJibHO-TEXHUYECKOE o0eclevyeHue Mo JUCUUIIMHE (MOTYJII0)

HO BCEM BHIaAM y‘IC6HOfI HCATCIIBHOCTU B paMKax JOUCHUITIIINHBI I/ICHOJII)ByIOTCﬂ
ayuTopuu, Ka6I/IHeTH 158 J'Ia60paTOpI/II/I, OCHAUICHHBIC HeO6XOI[I/IMBIM ClicuaJIn3UpOBaHHBIM U
1a00paTOPHBIM 000PYIOBAaHUEM.

Ne Bux pa6ot HaumenoBanue yueOHON ayuTOPUH, €€ OCHAIIEHHOCTh
000py/I0BaHUEM M TEXHUUYECKUMHU CPEJICTBAMU O0yUYCHUS
1. JIexuMOHHBIE 3aHATHS Aynuropusl, YKOMIUIEKTOBAHHAas CHEeUaIu3UPOBAHHOMN
MeOeNbl0 U TEXHUYECKUMH CPeJICTBAMU 00yUEeHHSI
2. I'pynmoBeie AynuTopus, YKOMIUTEKTOBaHHAS CTIeMAM3UPOBAHHON
(MHIMBUyaTbHBIC) MeOeNnpl0 M TEXHHYECKHMMH  CpeACTBaMH  OOy4YeHwus,
KOHCYJIbTaIIH KOMITBIOTEPaMH, TPOTPaMMHBIM 00€CIIeYeHuEM
3. Tekymmii  KOHTpOIb, | Ayauropus, YKOMIUIEKTOBaHHas CIeLUaIN3UPOBAHHON
MIPOMEKYTOUHAS MeOenpl0 M TEXHHYECKUMH  CpeICTBAaMH  OOydeHwus,
aTTecranus KOMIIbIOTEPaMHU, MPOrpaMMHBIM 0OecledeHueM
4. CamocTosTenbHas Kabuner 1yt camMocTOSITENIbHONM  pabOThl, OCHAIIEHHBII
pabora KOMITBIOTEPHON TEXHUKOW C BO3MOXHOCTBIO MOIKIIOUEHHS K
cetn «MHTEpHET»,TPOrpaMMON  AKPAHHOTO yBETHUYEHHUS U
00€CIeYeHHbI JOCTYIOM B 3JEKTPOHHYIO HMH(pOPMAIlMOHHO-
00pa30BaTeNbHYIO CPely YHUBEPCUTETA.

[Ipumeuanue: KonTkpernsanus ayauropuid u ux ocHaienue onpenensercs OIIOIL




