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1 Heau u 3a1a4M U3y4YeHUs] TUCHUIUIMHBI (MOILYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

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

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

coBpeMeHHbIX DOBM, ux ycTpoiicTBO U B3aumoaeiicTue. L{enu qucuurminHbl

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

1.2 3agaun AMCHUILIMHEI

OcHOBHBIE 3aJla4Ml JAUCHUIUIMHBL: YCBOCHHUE OCHOBHBIX HJCH, JIeXKAalIMX B OCHOBE
MOCTPOEHHUs COBpeMeHHbIX DBM; (opmMupoBaHue mpeacTaBICHU O HANpPaBJICHHUSIX Pa3BUTHUS
KOMIIBIOTEPHON TEXHUKH, YTIyOIeHHe 001ero ypoBHs MpodeCCHOHATBHBIX 3HAHHM.

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

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

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

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

OIIK-1 Cnoco0eH npuMeHATh (yHAaMEHTAJbHbIC 3HAHHS, IOJYyYCHHbICe B 00/1aCTH
MaTeMaTHYeCKUX M (WJIHM) eCTeCTBEHHBIX HAyK, M MCIO0JIb30BaTh HX B
npogecCHOHAIBLHOM e TeJbHOCTH

3HaTh NOIIK-1.2 (40.001 A/02.5 3n.2) OTeyecTBEHHBIH M MEXIYHAPOJIHBIH ONBITB B
o0J1acTH MaTeMaTHYeCKUX M (WIM) €CTECTBEHHBIX HAayK, U HCIOJIb30BaTh UX B
poecCHOHATBHOM IeATEIIBHOCTH

Ymersn

Baaners  MOIIK-1.8 (40.001 A/02.5 Hdp.2 Tna.) HearenbHOCTh, HallpaBlieHHAs HAa PEIICHHUE
3aJa4 aHAJUTUYECKOI'0 XapakTepa, Mpeanojararliux BbIOOp W MHOroodpasue
aKTyaJbHBIX CIOCOOOB PELICHHUs 3ala4, C MCIOJIb30BaHWEM (yHIAMEHTAIbHBIX
3HaHU, NOJYYEHHBIX B 00JIACTH MAaTEeMaTUYECKUX U (MJIM) €CTECTBEHHBIX HAYK

MK-2 CnocoGeH aKTHBHO y4YacTBOBATh B HMCCJIEIOBAHMU HOBBIX MATEeMAaTHYECKHUX
MojeJiell B ecTeCTBEHHbIX HayKax
3HaTh NIIK-2.1 (06.016 A/30.6 31.3) IIpenmeTHast 06J1aCTh U METOABI MATEMATUYECKOTO

MO/JICJIMPOBAHUS B €CTECTBEHHBIX HayKax
NIIK-2.3 (40.001 A/02.5 3n.2) OteuyecTBEeHHBI M MEXIYyHApPOJIHBIA OMNBIT B
UCCIIeIOBAaHUH MaTEeMaTHUECKUX MOJIEIel B €CTECTBEHHBIX HayKax

Ymern NIIK-2.6 (06.016 A/30.6 V.l) Amnanmu3upoBaThb BXOJHBIE JaHHBIE IpHU
MIPOBE/ICHUU UCCIIEIOBAHUI MaTeMaTHYeCKUX MOJIEIe B €CTEeCTBEHHBIX HayKax

Baagers  UIIK-2.11 (40.001 A/02.5 p.2 Tx.) [desaTenbHOCTb, HaNpaBi€HHAs. HAa pEIICHUE
3aJjauy aHAJUTUYECKOI0 XapakTepa, Mpeanojararoliux BBIOOp W MHOroodpasue
aKTyaJbHBIX CIIOCOOOB pEIICHUs 3a1ad, pa3padOTKH HOBBIX MaTEMaTHYECKHX
MoJiesIel B €CTECTBEHHBIX HayKax

Pesynprarhl 00yueHHs] MO MUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBICHHUS BCEX
BUJIOB KOHTaKTHOM U CaMOCTOSITENbHOM paboThl OOy4yarommxcss B COOTBETCTBUU C
YTBEP)KJICHHBIM YUE€OHBIM IIJIAHOM.

WunaukaTtopsl  TOCTHXKEHUS  KOMIIETEHIIMM  cuuTaroTcsi COPMUPOBAHHBIMU  TIpU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTaTOB O0YUEHHUSI.

2. CTpyKTYypa M coaepkaHue TUCHUUILTHHBI
2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT



OO6mmast TpPyI0EMKOCTh JTUCIUTIIMHBI COCTABIIAET 2 3a4. e/. (7/29acoB), X pacnpeeicHue
10 BUJaM paboT MPEACTaBICHO B TaOIHIIe

CemecTpnl
Buj yuyeoHoii pa6oThI Beero (4acel)
4acoB
KonraktHasi pa6oTa, B TOM yHcJe: 52,2 52,2
AyauTOpHBIE 3aHATHS (BCEro): 50 50
3aHsTUs JSKIIMOHHOTO TUIIA 34 34
JlaGopaTopHble 3aHITHS 16 16
3aHATHS] CEMUHAPCKOTO TUTIA (CEMUHAPBI,
MPAKTUYECKHUE 3aHATHUS)
Nuas koHTaKTHas padora: 2,2 2,2
KonTpons camocrositenbaoi padotsl (KCP) 2 2
ITpomexxyrounas arrectanus (MKP) 0,2 0,2
CamocrosiTesibHasi paboTa, B TOM YHcJIe: 19,8 | 198
[TpopaboTka yueOHOro (TEOpEeTUYECKOTO) 1 1
MaTepuaia
[ToAroToBKa K TEKYIEMY KOHTPOJIIO 3,8 38
[ToaroroBka Kk IpOMEKYTOUHOM aTTECTalluU 5 5
KonTpoJs: 3ayer
gac. 72 72
B TOM YHCJIe
OO0mas Tpy10eMKoCTh KOHTAKTHAasl 52,2 | 52,2
pabora
3a4. eJl 2 2

2.2 CTPpyKTYypa AMCUMILINHBI
Pacnpenenenue BuoB yueOHOM pabOTHl U UX TPYAOEMKOCTH I10 pa3zesiaM JTUCIUILTAHEI.
Paznensl (TeMbl) TUCIUIIMHBI, H3YYaeMbIe B 5 cemecTpe

KonnyecTBo yacos
Bueaynun
Ne HaumeHnoBaHue pa3snesioB (Tem) B Ayautopnas padota TOpHast
cero padora
JI 13 JIP CPC
1 2 3 4 5 6 7
1. | Beenenue 2 2
5 OCHOBBI TEOPHH AIIEKTPOIPOBOTUMOCTH 4
' | METaJIJIOB U MOJYNPOBOJHHUKOB 10 6
3. | DneMeHTHI PU3UKH MOIYIIPOBOTHUKOB 12 8 4
OnemeHTHast 6a3a coBpeMeHHbIX DBM,
4. . 4
CHCTEMHBIN OJIOK. 10 6
5 [TomynpoBOTHUKOBBIE 3aIIOMUHAOIINE 5
YCTpOHCTBA 8 4 2
6. | MuTepdeiicel BBO1a-BBIBOAA 4 2 2
7. | Buemnsist mamsith B OBM. 6 2 4
8. | OTobpakenue nHpopmaru B 9BM 6 2 2 2
9. | Csa3p OBM c BHeniHel cpenoit 3 1 2
10. | JIuaum cBsizu Mmexay OBM 3 1 2
11. | IlepcnektuBsl 9BM. KBaHTOBBIE KOMIIBIOTEPHI 4 2 2
[TpomMexxyTouHas aTTecTalus 4 2 2
HUTOI'O no pa3aejam AMCUMILIMHBI 72 34 16 18




KoJinuecTBo 4acoB
Bueaynn
Ne HaumeHnoBaHue pa3szesioB (Tem) B AyautopHas padota TOpHast
cero padota
JI 113 JIP CPC
1 2 8 4 5 6 7
KonTpons camocrositenbaoi padotsl (KCP) 2
ITpomexxyrounas arrectanus (MKP) 0,2
IToaroroBka K TEKyIEMY KOHTPOJIIO
OO0m1asi TPY10€eMKOCTb MO TMCHHUTLIHHE 72

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapel, JIP — nabopamophuvie 3ansmus, CPC —
camocmosmenvHas paboma cmyoeHma

2.3 Conep:xanue pa3iesioB (TeM) THCIUNIHHBI
2.3.1 3ausaTHA JeKIHOHHOI'0 THIIA

®opma
No Haumenosanne Conep:xanue pasaesia (TeMbl) TeKylIero
pa3nesia (TeMbl) KOETpOAS
1 2 3 4
Beenenue [loxonenus OBM wu wux oanementHas Oaza. Poub
nonynpoBoHuKOBbIX (ITIT) matepuanos. [Ipeumyiiectsa
CBUC. Texnonornueckas 6aza CBUC. 3akon Mypa.
1. CreneHb UWHTErpalMy  3JIEMEHTOB. MUHHUMaIbHBIN
TomoJIornueckuii  pasmep. (OCHOBHBbIE HaIpaBJICHUS
pazButus 1udpoBeix CBUC. IlepcriekTuBbl pa3BUTHS
MHUKPO3JIEKTPOHUKH.
OcHoBBI TEOpHUU CHexTp 31EeKTPOHHBIX COCTOSIHUM B aTOMax, MOJIEKYJax
3JIEKTPOIPOBO- n Kpuctauiax. PaspemeHHsle W 3anperieHHble ypoBHU | Onpoc 1o
AMMOCTH METAJJIOB | SHEPIrUU. DHEPreTUYECKUE 30HbI U YpoBeHb DepMmu.| pe3yiib-
o M [lpuHuMnel  pa3geneHuss BEIIECTB HAa IMPOBOJHUKM,| TaraMm
MOJIYNIPOBOJHUKOB |IIOJYITPOBOJHUKU M HU30JATOPbl. MOJIENb 3JIEKTPOHHOTO | MHAUBUILY
raza. OneHka 4Yuciaa ypoBHEW B eAUHUIE O0BEMa| aTbHOTO
MPOBOJAHMKA U TonynpoBogHuKa. CoOCTBeHHass H| 3aJaHUS
IPUMECHAsl MPOBOJMMOCTD OJYIIPOBOTHUKOB.
JJieMeHThI (pu3uKH | [I[BiokeHne cBOOOAHBIX HOCUTeNell 3apsia B MOJYIpPO-
MOJIYNIPOBOJHMKOB |BOJHUKAX — nuddy3us u npeiid. YpaBHeHHE HENpPephIB-
HOCTH. DJIEKTPOHHO-JIBIPOYHBIE MEPEXOAbl U MX Xapak- Onpoc 1o
tepuctuku. bapeepHas u nuddysnonnas emkoctu. 111
quoabl.  KoHTakT  MeTayu-noiaynpoBOJHMK.  J(MOABI Pe3yIIb”
3. HloTTKH. bricTponelicTBue III1 IUOMIOB. Tatam
B3aumopeiictBue JBYX OIU3KOPACTIONOKEHHBIX H;HIE;BOP;I([)Y
ANEKTPOHHO-ABIPOYHBIX MIEepPEX0/I0B. bunonspusie
TpaH3ucTopel. Cxemsl BkItOueHUs. KiroueBoil pexum Sanatms
paboThl U ObICTpO/IEHCTBUE OUIOJSPHBIX TPAH3UCTOPOB.
[losieBbIE TPAH3UCTOPHI.
JuieMeHTHas 6a3a |AHanoroBas u mudpoBas o0paboTka uH)OpMaIUH. Onpoc 10
COBpPEMEHHBIX dusnueckoe mnpeacraBieHue uHpopmanuu B OBM.
IBM, cucremublii |Peanuzanusi 3JeMEHTApHBIX JIOTHYECKUX  (YHKIIMM. pe3yIIb.
4. | 0JI0K. KitoueBoiil pexum paboThl KOMMYTHUPYIOIIETO JIEMEHTA. ratam
OCHOBHbBIE XapaKTEPUCTUKU JIOTHUECKHUX DJIEMEHTOB. Haljiﬁ)nriy
[lonssTME 0  NOMEXOYCTOMYMBOCTU  JIOTMYECKOIO
onementa. CeMeiicTBa JIOTMYECKHX cxeM M ux| o odid




HaumenoBanme
pa3aena (Tembl)

Conep:xanue pasaesa (TeMbl)

®opma
TeKyIero
KOHTPOJIsI

2

3

4

coBMeCTUMOCTb. O000IIeHHast CTPYKTypa CHCTEMHOTO
osoka:  mukporporeccop (MII), mnamsaTe, mKHA.
ApxurekTypa U BHYTpeHHss  Maructpanbs  MIL
OcnoBuble xapakrepuctuku MII. [ukn MIT u ero ¢a3sbr.
Bzaumopeiicteue MII u  O3Y. Cpoocobbl obmeHa
nHpopMmanuen Mexxay MII 1 BHEIIHUMH yCTPOMCTBAMU.
Pexxumer  pabotet DBM.  MynbTUIPOIIECCOPHBIC
koHpurypanuu. CoCTOSIHHE U TEPCHEeKTUBHI Pa3BUTHUS
MII TexHuKH.

oaynposona-
HHMKOBBIE 3a110-
MHHaoImue
ycTpoiicTBa

Tpurrep kak 3JeMEHT naMATH. Suelika NaMaTH U €€
agpec. CTaTM4ecKkoe OINEpPAaTUBHOE 3alOMHUHAIOLIECE
yctpoiictBo (CO3VY). OOmias opranuzanus MNaMATH.
XapakTepucTUKM  HaMsATH.  OHEpro3aBuUCMMas U
sHeprone3aBucumas mnamsate. Kmaccudpukamms — I1I1
3allOMMHAIOIMUX YCTPOMCTB. JluHamuueckoe ormnepa-
TUBHOE 3anomuHaromiee ycrpoictso (AO3Y). [punuun
JEUCTBHSL U OCHOBHBIE IIapaMmeTpbl. XapaKTepUCTUKU U
npuHIunbs padotel CBUC namMsaTé AMHAMUYECKOTO THIIA.
[Ipumenenne CO3Y u O3V B DBM. CpaBHHUTENbHbBIE
XapakTepUCTUKU U nepcnektuBbl pazputuss CO3Y u
JO3Y. ocrosunoe 3anomuHaroiiee ycrpoiictso (I13VY).
Macounslie 113V, [13V, [IPOTPaMMUPyEMBbIE
[I0JIb30BATEIEM, CTHUPAaEMble IEpenporpaMMupyemMble
[13VY. Ilpumenenne II3Y B OBM. CpaBHuUTENIbHbBIE
XapaKTePUCTUKU U TEPCHEKTUBbI COBEPLICHCTBOBAHUS
[13V. Flash-namsts.

Ompoc o
pe3yiib-
Taram
WUHIUBULY
-aJIbHOTO
3aJJaHHsI

Hurepdeiicel
BBO/1a-BbIBO/J1a

OyHKIMH uHTepdeiica BBOJa-BBIBOJA.
NudopmanvonHas, snekTpuyeckass M KOHCTPYKTHUBHas
COBMECTMMOCTb. YCTpOICTBO JHMYHOro HHTepdeiica.
OyHKIMOHANbHAS U YHPaBIAOLIAs 4acTH MHTepdeiica.
BuyTtpennue peructpsl uHTepdeiica BBOJa-BbIBOJA.
Omunbku uHTepdeiica. Kontposns mnapurera. Omubdku
nepenoyineHus. MuTepdeiic mocnenoBarenbHON CBSI3HU.
JlyniaekcHas U NMOJyAYIUIEKCHAs CBA3M. ACHUHXPOHHAs U
cuHXpoHHas cBs3b. Cranmaptel cBsizu. HHTepdeiic
RS232.  Ckopocts  mepenaun  uHOpMALMK |
JJIEKTPUYECKHE IapaMeTpel. MojeM. AMIUIMTyAHas W
yactoTHass Mopnynsauusa. Ilepemaua nmaHHBIX — depes
teneoHHble JMHUM  cBA3W. MII  BBoma-BBIBOAA.
KonTtposnnep mpsiMoro jgoctymna K mamsTH: oOmias opra-
HU3aLUs U CTPYKTYpa.

Ompoc o
pe3yib-
TaramMm
WUHIUBULY
ITBHOTO
3a/laHus

BHemngsg naMaTh
B DBM.

[lpuHUMOBl 3amucu M CUUTHIBAaHUS HHGOpPMALUU Ha
MAarHUTHBIX HOCHUTEISAX. THIIBI MarHUTHBIX HOCUTENIECH U
MarHuTHBIX TOJIOBOK. VCIOnb30BaHME  ONTHYECKHUX
SBJICHUI JJIs1 TOBBIMIEHUS TUIOTHOCTH 3amucu HHGOp-
MallM¥ Ha MAarHUTHBIX HOCHUTENAX. MarHMToonTuka.
OnTnueckass namsaTte. IlpenenpHas NIOTHOCTH 3amucu
uHpopmanuu B ontrke. CD u DVD aucku.

Ompoc no
pe3yib-
TaTam
WHIUBUIY
aJILHOTO
3aJaHHS

OToOpaxenue

[TpuHIMOBl  0TOOpa)KEHMsI BU3YalIbHOH HMH(OpMAIUH.

Ompoc no




®opma

Ne Haumenosane Copaep:xanue pasjesia (TeMbl) TEKYLIero
pasnesia (TeMbl) KOHTPOIS
1 2 3 4
HH(popManHu B AndaButHo-1uppoBsie U Tpaduueckue (aHAIOTOBBIE)| peE3yib-
9BM MOHUTOPBI. DJIEKTPOHHO-TTyueBass TpyOka. dusmyeckue| TaTam
npoueccel B OJIT:  TepMOlJIEKTpOHHAsE  AMUCCHSL, | UHAUBUIY
momuHecteHusa. @opmupoBanne n3odpaxenus B DJIT,| ambHOTrO
CTpOYHass M KajpoBas pa3BepTku. CTpykTypa u| 3alaHus
napameTpsl BujaeocurHana. OroOpaxkenue uHbOpMauu
o ugere. [lmockue MOHUTOPBI — KUJKOKPUCTAIIIMUECKHE
(LCD) nucnnewn, mna3MmeHHble (razopaspsaHbsie PDP)
MOHMTOPBI, AucIUIen ¢ uzayyaroumm nouem (FED).
Cas3b IBM ¢ BBox u BbIBOA 1IM(POBOI M aHAIOTOBOW MH(POpPMALIUU.
BHelHeii cpenoii | [ludpo-ananororoe mpeodpazoBanue (IIAII). Ilorpem-
noctu L[AIl. Amnamoro-nudpoBsie mpeodpazoBatenu | Ompoc mo
(ALIT). Ilorpemmnoctu ALl Tlonstue o uudpoBoM| pe3yib-
9 METO/JIe XpaHEHUs U TMepeauu aHAIOTOBOM HHPOPMAIIMH. | TaTaM
' BBon ontuueckoro uzobpaxenuss B OBM [lpuHuumsl | MHAUBUITY
oToOpaxeHus: WHGOpPMALMM HA TBEPAOM HOCHTENE —| AIbHOTO
OPUHTEPHl W IUIOTTEPHL.  AJ(aBUTHO-UIM(POBBIE ¥ | 3aJaHUSL
rpaduyeckue TpUHTEpPH.. MaTpuuHble, CTpYHHBIE,
Ja3epHbIE U CBETOAMOAHbBIE PUHTEPHI. [IBeTHAs meyarsb.
JIlnnuu cBsA3M Mertoapl KonupoBaHHs HMH(DOpPMAIUK: aMIUIHTYIHAS,
mexay IBM (dhazoBas " qacTOTHAas MO YJISALIUA. Bunanr
pachpelesieHHbIX JIMHUK JUIsl  pa3HbBIX JUala3oHOB
gactoT. JIByxmpoBoaHass JMHUS U paJdOKaHA.
Tenerpadnoe ypaBHerune. CKOpPOCTh paclpOCTpaHEHHUS
CUTHaJIOB B JMHUU. BoxHoBoe comnpotusienue. | Ompoc mno
Koakcuanpupiii kabenb u Butas mnapa. OnTudeckue| pesyib-
10. BOJIOKHA u BOJIOKOHHO-ONITUYECKHE Kabenu.| TaTam
PacmipocTtpanenue cBera 1O ONTHYECKMM BOJOKHAM. | MHAMBHUIY
OnTHyeckne MOJbI, JUCTIIEPCUS MOJI, KpUTHYECKAs JJINHA | aJIbHOTO
BOJIHBI.  ['paJiMeHTHBIE  BOJIOKHA,  BOJIOKHa  CO| 3aJaHUS
CTYNEHYaThIM MpoduseM MoKazareias MpeToOMIICHUS.
OnTuueckue meperaTYMKd M INPUEMHHUKU: CBETO- U
(hoTOaMOIBI, MOTYIPOBOAHUKOBBIE J1azephl. [IpeaenpHas
CKOpoCTh  mepenaud  uHpopmanuu.  Onrtuyeckue
COJIUTOHBI.
IlepcnekTUBBI Peanmu3anuss yCTOWYMBBIX OJHO M MHOTIO3JEKTPOHHBIX
IBM. KBaHTOBBIC |COCTOSHMI B pa3iIMYHbIX cucrtemax. KorepeHTHOCTh
KOMIIbIOTEPbI cocrosiHuil. [IpenenbHble pasmepsl, ObICTpPOAEHCTBHE U Ompoc 1o
9HEpro3arparel. BplunMcieHus B KJIACCHYECKOW U
KBaHTOBON ¢Qusuke. butrbli u kyOutel. KBaHTOBBIE PE3YIb:
11. anroput™el. O6nactu mnpumeneHus. Kak mocTpouTsb HH?;:EH
KBAaHTOBBIM KOMITBIOTEP: HWOHHBIE JIOBYIIKH, SMP, aJ'ILHOFOy
ITOBEPXHOCTHBIE HAaHOCTPYKTYPBI. Pa3pymenne B

KOTCPECHTHOCTHU KaK HMCTOYHUK OIITHOOK IIpHU KBAHTOBBIX
BBIYMCIICHUAX n ux KOppeKUu-. HCpCHeKTI/IBLI
pain3an KBAHTOBBIX KOMIILIOTCPOB.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 oOecreyeHusi AJIsi CAMOCTOATEIbHON padoThI
o0yyaromuxcs M0 JMCHUIIHHE (MOIYJII0)




IlepeyeHp yueOHO-METOUUECKOTO 00ECIeUeH S JUCIIUIIIMHEI
Ne Bun CPC 110 BBITIOJIHEHHIO CAMOCTOSITEIbHOM paboThI
1 |M3yuennue Meroauueckue yka3zaHus MO OpraHU3allMd CaMOCTOSITEIBbHOM
TEOPETUYECKOT O paboThI CTYICHTOB, YTBEPXKIECHHbIE Kaeapoil MaTeMaTHUECKOro
Marepuaia MotenrpoBanusi, mpotokosa Nel ot 30.08.2018

Y4eOHO-METOIMYeCKHE MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydYaIOMIMXCS M3
YKCJia MHBAJIKU/IOB U JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3710poBbsi (OB3) npenocrapnsiorcs
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

Jljig U1 ¢ HapYIICHUSIMU 3PEHUSL:

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

— B (hopMe IEKTPOHHOTO IOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha si3bike bpaitns.

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jjig U1 ¢ HapyIIEHUSIMA OTIOPHO-JBUTATEILHOTO amnmnapara:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TepeuyeHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
o0ydJarouuxcsi.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBun ¢ tpedoBanusmu ®I'OC B mporpamMma JUCLUIUIMHBI PEAYCMaTPUBAET
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYIOLMX 00pa30BaTelibHbIE TEXHOJOTHH: UYTCHHE
JEKUUHA C HCHOJB30BAaHUEM MYJIBTUMEIUMHBIX TEXHOJIOTUH; METOJA MallblX Ipynm, paz0op
IIPAKTUYECKUX 3a7a4 U KEHCOB.
[Ipu 00ydyeHnn UCIIONIB3YIOTCA CleIyIolIe 00pa30BaTEIbHbBIE TEXHOJIOTHU:

— TexHonOrMsT KOMMYHUKAaTHBHOTO OOy4YyeHMsI — HampaBlieHa Ha (QopMHpOBaHUE
KOMMYHHKaTUBHON KOMIIETEHTHOCTH CTYJEHTOB, KOTOpas sBJsieTcs 6a30BOM, HEOOXOIUMOM ISt
aJlanTalyy K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHOU KOMMYHHKAIUH.

— TexHosnoruss pa3sHOypoBHEBOTO (AM(PHEpeHIMPOBAHHOIO) OOyYeHUsS — MpPEeAroaraeT
OCYILIECTBJIEHUE ITO3HABATEIbHON NEATENBHOCTH CTYIEHTOB C Y4YETOM HMX HHIMBHUIYaJIbHBIX
CIIOCOOHOCTEHN, BO3MOXKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBaTh CBOMl TBOPYECKUI
noreHuuan. Co3aHue W HCIOJIB30BAHUE IUATHOCTUYECKUX TECTOB SBISIETCS HEOTHEMIIEMOM
YacTbhIO IaHHOM TEXHOJIOTHH.

— TexHonoruss MOAyJabHOTO OOy4Ye€HHS — MpeAyCMaTpUBAaeT JAEJIEHUE COAEpKaHUS
JUCLMIUIMHBl Ha JOCTaTOYHO AaBTOHOMHBIE pa3fieibl (MOAYNH), MHTETPUPOBAHHBIE B OO
Kypc.

— HWudopmannonno-koMmmyHukanmonnsle TexHoiorun (MKT) - pacmmpsoor pamxu
00pa30BaTeNLHOTO MpOIlecca, MOBBIMAS €ro MPAaKTUYECKYI HAIlpaBIE€HHOCTb, CHOCOOCTBYIOT
MHTECHCU(PHUKAIIMK CaMOCTOSITEIbHOM pabOThl ydal[MXcss M TOBBIIMIEHUIO [O3HABATEIbHOMN
aktTuBHOCTH. B pamkax UKT BeiaenstoTcs 2 BuAa TEXHOIOTHH:

— TexHomorus HCIOJIb30BaHUI KOMIIBIOTCPHBIX MHpOrpaMmM — MO3BOJIACT 3(1)(1)CKTI/IBHO
JOIMOJIHUTB MTPOLECC 06yquI/151 SA3BIKY Ha BCCX YPOBHAX.
- HHTCpHCT-TCXHOJ’IOF U — TIMPCAOCTABIAIOT MMHUPOKHE BO3MOXKXHOCTH I TIOHMCKa

uH(popMalnu, pa3pabOTKU HAyYHBIX IPOEKTOB, BEIEHUS HAyYHBIX HCCIEI0BaHUM.



— TexHonoruss WHAUBUAYATH3AIMH OOYYECHHS — IOMOTAaeT pPeaJu30BBIBATH JTMYHOCTHO-
OpUEHTUPOBAHHBIA TMOAXOMA, YYHUTHIBAS WHIUBUAYAIbHBIE OCOOCHHOCTH U MOTPEOHOCTH
YYaIIuXCs.

— IlpoekTHass TEXHOJOTUSA — OPHEHTUPOBAHA HAa MOJICTUPOBAHUE COIMAIBHOTO
B3aMIMOJICHCTBHS YYAIIUXCS C IENBI0 PEIICHUs 3a/ladd, KOTOpas ONpEeIeNsIeTcs B paMKax
po¢eCCHOHAIBHON MTOATOTOBKH, BBIACIISS TY WIIM HHYIO MPEIMETHYIO 00J1aCTh.

— TexHonoruss oO0y4eHUss B COTPYJHHYECTBE — peaU3yeT HICI0 B3aUMHOIO OOydYeHUS,
OCYIIECTBIISII KaK WHAWBUAYAIBbHYIO, TaK W KOJUICKTUBHYIO OTBETCTBEHHOCTh 3a pCIICHUE
y4eOHBIX 3aj1a4.

— HWrpoBas TEXHOIOTHSI — MO3BOJIAECT Pa3BUBATh HABBIKW PACCMOTPEHHS Psga BO3MOMXHBIX
Croco00B pelieHus MpoOIeM, aKTUBU3HPYS MBIIIJICHHE CTYISCHTOB U PACKPBIBAask JTHYHOCTHBIN
MOTEHITUAT KaXKI0T0 Y4aIerocs.

— TexHonoruss pa3BUTHS KPUTHYECKOTO MBIIUICHHS — CIIOCOOCTBYET (POPMHUPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHOW KPUTHUYECKH OTHOCUTHCS K WH(POpPMAIUU, YMEHHIO
oTOHMpaTh HH(POPMAITHIO JIJIS PEIICHUS TOCTABJICHHOHN 3a1a4H.

KoMIutekcHOe HCIIONIb30BaHHE B y4EOHOM IPOIECCE BCEX BHINMICHA3BAHHBIX TEXHOJIOTHN
CTUMYJIUPYIOT JIMYHOCTHYIO, WHTEIEKTYaJIbHYI0 aKTUBHOCTb, Pa3BUBAIOT I1O3HABaTEJIbHBIC
MPOIECCHI, CIIOCOOCTBYIOT (HOPMHUPOBAHHMIO KOMIIETCHIIMA, KOTOPBHIMH JOJDKCH 00J1a/1aTh
Oyayuuii crienuaincT.

OcHOBHBIE BUJIBI HHTEPAKTUBHBIX 00pa30BaTEIIBHBIX TEXHOJIOTHIA BKIIFOYAIOT B CEOSI:

— paboTta B MalbIX rpymnmax (KOMaHze) - COBMECTHAs ACITEILHOCTh CTYACHTOB B TPYIIE
MOJI PYKOBOJICTBOM JIMJIE€pa, HAIpaBlieHHAs HA pelIeHHEe OOIed 3ajayu MyTEM TBOPYECKOTO
CIIOKCHHSI PE3yIbTATOB HHIMBUYyaTbHOW paOOThI YWICHOB KOMAHJIBI C JACJICHUEM MTOJIHOMOYUH U
OTBETCTBEHHOCTH;

— TMPOEKTHAasl TEXHOJIOTHS - HHAWBHyalbHAS WU KOJUIEKTUBHAS JEATEIHLHOCTh 1O 0TOODY,
pacipeneNieHu0 U CUCTeMAaTU3allud MaTepraia Mo ONpeeICHHON TeMe, B pe3ysIbTaTe KOTOPO
COCTABJISICTCS TIPOCKT;

— aHajM3 KOHKPETHBIX CUTyallud - aHaIu3 peabHBIX MPOOJIEMHBIX CUTYalluil, NUMEBIIUX
MECTO B COOTBETCTBYIOIEH 00JacTH MpOo(heCCHOHATBHONW NeATENbHOCTH, U MOUCK BapHAHTOB
Jy4YIIUX PEIEHUN;

— pa3BHTHE KPUTHUYECKOTO MBIIIICHUS — OOpa3oBaTeNIbHAS JIEATEIHPHOCTh, HAIPABICHHAS
Ha Pa3BUTHE y CTYJIEHTOB pPa3yMHOro, pe(IeKCHMBHOTO MBIIUICHUS, CIOCOOHOTO BBIIBUHYTH
HOBBIC UJICH U YBHJICTH HOBBIE BO3MOXKHOCTH.

[Tonxom pa3dopa KOHKPETHBIX 3aJad W CUTyallMd IIMPOKO HCIIONB3yeTCs Kak
mperojaBaresieM, Tak W CTYJACHTAMH BO BpeMs JICKIIUH, JTAOOPATOPHBIX 3aHITHA W aHAIN3a
pe3yNbTaTOB CaMOCTOSITENbHON paboThl. DTO OOYCIOBIEHO TEM, YTO TpPHU HCCIEAOBAHUU H
pPEIICHUH KaXKJI0M KOHKPETHOW 3a/ladll MMEETCs, KaK IMPaBWIIO, HECKOJBKO METOJOB, a 3TO
TpeOyeT pa3zbopa 1 OIEHKH IeJI0i COBOKYITHOCTH KOHKPETHBIX CUTYalIUH.

KOJINYECTBO
I/ICHOJ1b3yeMbIe HHTCPAKTUBHLIC OﬁpaSOBaTeJILHLIe
CeMCCTp BI/I}] 3aHATUA HHTCPAKTUBHBIX
TEXHOJOIHUH
qacoB
[IpakTuueckue 3aHATHS B pexXUMax
5 JI B3aMMOJECHCTBUSA «IPENoJaBaTeb — CTYAEHT» H 8
«CTYJEHT — CTYACHT
Hroro 8

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

TCMLI, 3alaHusd U BOIPOCHI JJIA CaMOCTOSTEILHOM paGOTLI IIpHU3BaHbI C(I)OpMI/IpOBaTB
HaBBIKM IIOHCKA I/IH(l)OpMaI_[I/II/I, YMCHHA CaMOCTOATCIIBHO pacClIupiATh U y1"J'Iy6.]'I${TI) 3HaHHA,
MOJIYYCHHBIC B XOAC JICKHUOHHBIX U ITPAKTUYCCKUX 3aHATHM.




[Tonxon pa3dbopa KOHKPETHBIX CUTyallMi IIMPOKO MCIONb3YETCs KaK MPEnoJiaBaTesieM,
TaK U CTYJECHTaMH P MPOBEJACHUN aHAIN3a PE3YJIbTATOB CAMOCTOATEIHHOU PabOTHI.

Jlig Ui ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSIMHU 3/10POBbSI IIPEIyCMOTpPEHA OpraHU3alus
KOHCYJIbTALIMM C UCIIOJIb30BAHUEM IJIEKTPOHHOM IMOYTHI.

Jlig U1 ¢ HapyIICHUSIMU 3PEHUSL:

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

— B (popMe IIEKTPOHHOTO TIOKYMEHTA.

JIyist L ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jljig au11 ¢ HapyIIEHUSIMHA OTIOPHO-JBUTATEILHOTO amnmnapara:

— B mieyaTHo opme,

— B (popMe JIEKTPOHHOTO TIOKYMEHTA.

JUis M1l ¢ OTpaHWYCHHBIMU BO3MOXHOCTSIMHU 3J0POBbSI TIPEIyCMOTPEHA OpTraHU3aIHs
KOHCYJIbTAIMH ¢ UCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

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

4. OIIeHO‘-IHbIe U METOANYECCKUC MaTepI/IaJ'IbI
4.1 OueHouyHble cpeAcTBa UIA TeKYyUIero KOHTPOJSI  yCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTecTAllUN

OneHoUHBIE CpelcTBa MpEJHA3HAYeHBI Ui KOHTPOJII M OLEHKH 00pa30BaTEeNbHBIX
JOCTHDKEHUI 00y4aroIMUXCsl, OCBOMBIIUX NPOrpaMMy Yy4eOHOH JIMCUHUIUIMHBI «HA3BaHHE
JVICTIATUTHHBDY.

O1cHOYHBIC CPEJCTBA BKJIFOUACT KOHTPOJIbHBIC MATEPHAJIbl Ui MPOBEACHUS TeKYIIero
KOHTpoJss B (opme pedepata mo mpoOIEMHBIM BOIIpPOCaM, Pa3HOYPOBHEBBIX 3aJlaHUM, H
NMPOMEKYTOYHOM aTTecTalun B popMe BOIIPOCOB U 3aJ]aHUM K 3a4eTYy.

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU

3/10pOBbsI BHIOUPAIOTCS C YUETOM UX MHAMBUIYATbHBIX ICUXO()U3UUECKHX OCOOEHHOCTEH.

— NpH HEOOXOAMMOCTH WHBAJIMAAM H JIMIAM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH
3JI0pOBbsI NIPEIOCTABIISIETCS IOMOIHUTEIBHOE BpeMsl JUIsl IOJrOTOBKM OTBETA HA DK3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3yJIbTATOB O0yUSHHsI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 370POBbS IPEAYCMAaTPUBAETCS UCIOIb30BAHNUE TEXHHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAITBHBIMUA 0COOCHHOCTSIMH,

— IIpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWIOB TPOIEIypa OICHUBAHUS pPE3YJIbTaTOB OOYYEHHS 10 JUCHHUIUTMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO HTAIIOB.

[Iponienypa orneHMBaHUsI Pe3yIbTAaTOB OOYYCHHS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aZaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JUist i1 ¢ HApyIIEHUSIMHA 3PSHHS

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

— B (hpopMe 2IEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIi1st T C HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO ammapara:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.



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

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

HavMeHoBaHUe OIIEHOYHOTO CPEJICTBa
KonTpomupyemsie pa3aemns! (TeMbl) KOMTIIE- >
Ne Texymuit IIpomexyTouHas
JUCTIATUTAHBI TEHIIUU
KOHTPOJTh aTTecTauus
1|BBenenue OIIK-1 YO 3B (1)
5 OCHOBBI TEOPUH AITEKTPOIIPOBOUMOCTH OITK-1 VO, 1P 3B (2-6)
METAJIJIOB M MOJYIIPOBOIHHKOB
3|DneMeHThl PU3UKH MTOTYIPOBOAHUKOB OIIK-1 YO, KP 3B (7-11)
4 SneMeHTHim 0a3a coBpeMeHHBIX DBM, OITK-1 VO, [P 3B (12-13)
CHUCTEMHBIH OJIOK.
5 HonyripOBouHHKOBme 3alIOMUHAIOIIIE OITK-1 VO, 1P 3B (14)
ycTpoiicTBa
6|uTepdeiichl BBOIA-BBIBOIA ggfgl’ YO, 3P 3B (15)
7|Bremnsas maMats B DBM. ggfgl’ YO, 3P 3B (15)
OIIK-1,
8|Orobpaxkenue nnpopmarmu 8 9BM IK-2 YO, 3P 3B (16)
9|Ces13» OBM c BHemHeit cpeoit 82121 VO, 3P 3B (17)
10|JIurnu cBs3u Mexay DBM ggfgl’ Yo, 3P 3B (18)
OIIK-1,
11|ITepcriekTrBbl DBM. KBaHTOBBIC KOMITBIOTEPHI [K-2 P, 3P 3B (19)

HOK333Te.]'[l/l, KPUTECPHUH U HIKAJIA OHCHKHA C(l)OpMI/IpOBaHHI)IX KOMIIeTeHIInii

CoorBercTBe MOPOTOBOMY VPOBHI0O OCBOEHHS KOMIIETEHIINH MJIAaHUPYEMbIM
pe3yapTaTaM OOy4YeHHUS U KpPUTEPUSM MX OLCHUBaHUs (OILEHKA: YIOBJIETBOPHUTEJIbHO
/3a4TeH0):

OIIK-1 Cnoco0eH npuMeHATH QyHIaMeHTAJbHbIe 3HAHMS, MOJyYeHHbIe B 00/1aCTH
MaTeMaTH4YeCKHMX M (WJIHM) eCTeCTBEHHBIX HAayK, W HCIO0Jb30BaTh HX B
npodeccHoHAIbLHOM 1eATeJTbHOCTH

3HATH NOIIK-1.2 (40.001 A/02.5 3n.2) OTe4yecTBEeHHBIH U MEXIYHAPOIHBIM OMBIT B
00JIacTH MaTeMaTH4eCKUX W (WJIM) €CTeCTBEHHBIX HAyK, M HCIIOJIb30BaTh UX B
npodeccnoHaNbHOMN e TeNTbHOCTH

Ymern

Baagers  MOIIK-1.8 (40.001 A/02.5 dp.2 Tna.) destensHOCTh, HAlIpaBlIeHHAs Ha pPellIEHUE
3a/1a4 aHAJUTHYECKOTO XapakTepa, MPEeIoaraloiux BHIOOP W MHOTooOpaszue
aKTyallbHBIX CIIOCOOOB pEIIEHUS 3a/lady, C HCIOIb30BaHUEM (yHIaMEHTAIbHBIX
3HaHWH, MOTYYEHHBIX B 00JACTH MAaTEMAaTHICCKUX U (MJIN) ECTECTBEHHBIX HAYK

nK-2 Cnoco0eH aKTMBHO Y4aCcTBOBAaTh B HCCJIEJOBAHMU HOBBIX MAaTeMATHYE€CKHX
MoJeJIell B eCTeCTBEHHbIX HayKax
3Hath NIIK-2.1 (06.016 A/30.6 3u.3) [IpeameTHas 061aCTh U METOBI MATEMATHIECKOTO

MOJICITUPOBAHMSI B €CTECTBEHHBIX HAyKax
NIIK-2.3 (40.001 A/02.5 3H.2) OreuecTBEHHBII M MEXIyHApPOAHBIH ONBIT B
UCCIICIOBAaHUH MaTEMaTHUECKUX MOJIENIEH B €CTECTBEHHBIX HayKax

Ymern HNIIK-2.6 (06.016 A/30.6 Y.1) Ananu3upoBaTh BXOJHBIE JaHHBIE IPU MTPOBEACHUHU
UCCIIEIOBAaHUI MaTEeMaTHUECKUX MOJIENIel B €CTECTBEHHBIX HayKaxX

Baagers UIIK-2.11 (40.001 A/02.5 p.2 Tn.) JesTenbHOCTh, HaNpaBlIeHHAs Ha pelIeHUE



3aJa4 aHAJUTHYECKOr0 XapakTepa, Mpearoiaraloliux BbIOOP U MHOrooOpasue
aKTyaJbHBIX CIOCOOOB pelieHus 3a7ay, pa3pabOTKM HOBBIX MaTEMaTUYECKHX
MO/IeJIEl B €CTECTBEHHBIX HAyKax

Coorserctee 0A30BOMY _YPOBHI)  OCBOEHHS KOMIIETEHLUH  IUIAHHPYEMBIM
pe3ysibTataM oOy4eHHUsI M KPUTEPUSIM HX OLICHMBAHUS (OLICHKA: XOPOIIO /3aYTEHO):

OIIK-1 Cnoco0eH npuMeHsTh (PyHJAaMeHTAJIbHbIe 3HAHUS, MOJYYEHHbIE B 00J1aCTH
MaTeMaTH4YeCKUX M (MJIM) eCTeCTBEHHbIX HAYK, W MCHOJb30BaTh HX B
npodeccuoHAIbLHOM 1eATeJTbHOCTH

3HaTh NOIIK-1.2 (40.001 A/02.5 3n.2) OredecTBEHHBI W MEXIyHAPOAHBII OIMBIT B
o0nacTh mMareMaTudeckux M (WJIM) eCTECTBEHHBIX HAayK, M HCIOJIb30BaTh HUX B
npodecCHOHALHOM e TEIBHOCTH

Ymerb

Baagers  MOIIK-1.8 (40.001 A/02.5 dp.2 Tna.) destensHOCTh, HANIPaBIEHHAS HA PEIICHUE
3a/lay aHaJUTHYECKOrO XapakTepa, MPEAINoyaralouluxX BBIOOP M MHOTOOOpa3ue
aKTyaJIbHBIX CIIOCOOOB PEIICHMs 3a/lay, C HCIOJIb30BaHUEM (DyHIaMEHTaTIbHBIX
3HaHUH, MOJYYEHHBIX B 00JaCTH MAaTEMaTHYECKUX U (MJIM) €CTECTBEHHBIX HAYK

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

MOJICJIMPOBAHUS B €CTECTBEHHBIX HAYKaX
UITK-2.3 (40.001 A/02.5 3H.2) OTe4ecTBEHHBI U MEXIYHAPOJIHBIM OMBIT B
MCCJICIOBAHUHN MaTEMaTHYECKUX MOJIeNIeH B €CTECTBEHHBIX HayKax

Ymersn UIIK-2.6 (06.016 A/30.6 V.1) AHanu3upoBath BXOJHbIE JaHHbIEC PU TPOBEACHUU
MCCJICIOBAHUI MaTeMaTHYECKUX MOJIeNIeH B €CTECTBEHHBIX HayKax

Baagers UIIK-2.11 (40.001 A/02.5 p.2 Tna.) JlesTenbHOCTh, HApaBJICHHAs Ha pEIICHUE
3a/la4 aHAJIMTUYECKOrO0 XapakTepa, MpeAroiararolx BbIOOp W MHOrooOpasue
aKTyaJIbHBIX CIIOCOOOB pelIeHHs 3ajad, pa3pabOTKU HOBBIX MaTEMaTUYECKUX
MOJIEJIEH B €CTECTBEHHBIX HAyKax

CootBercTBe HPOJABHHYTOMY VPOBHI) OCBOEHHUS KOMIETEHLMH IJIAHUPYEMBIM
pe3ynabTaTaM 00ydeHHs M KPUTEPHSIM HX OLICHUBAHUS (OL[CHKA: OTJIMYHO /32YTEHO):

OIIK-1 Cnocoben npumeHsITb QyHAaMeHTAJbHbIE 3HAHHUSA, NMOJyYeHHble B 00/1aCTH
MATEMATHYeCKHUX M (MJHM) eCTeCTBEHHbIX HAyK, M MHCIO0Jb30BAaTh HX B
NnpoecCHOHANBHOM e TeIbHOCTH

3HaTh NOIIK-1.2 (40.001 A/02.5 3n.2) OTeuecTBEHHBIH U MEXAYHApOAHBIH ONBITB B
001acTH MaTeMaTHYeCKUX M (WIM) eCTECTBEHHbIX HAayK, W MCIOJIb30BaTh UX B
poeCCHOHAIBHON JEATEHHOCTH

Ymersn

Baagers UOIIK-1.8 (40.001 A/02.5 Ip.2 Tn.) destenbHOCTh, HAMpaBlIEHHAs] HAa PELIEHUE
3a/lad aHAJIMTUYECKOTO XapakTepa, MPEAroiaralolx BbIOOp U MHOrooOpasue
aKTyaJIbHBIX CIIOCOOOB pEIICHHs 3a/ad, C HCIIOJIb30BaHHEM (YHIaMEHTAIbHBIX
3HAHM, TOTyYEHHBIX B 00JIACTH MAaTEMAaTUYECKUX U (MJITH) €CTECTBEHHBIX HAYK

nK-2 Cnoco0eH aKTHMBHO Y4YacTBOBAaThb B HMCCJIEIOBAHHM HOBBIX MATeMATHYECKHUX
Mo/jeJieil B eCTeCTBEHHbIX HAyKax
3HaTh NIIK-2.1 (06.016 A/30.6 31.3) [IpeameTHast 06J1aCTh U METOJIBI MATEMATHYECKOTO

MOJICIUPOBAHMSI B €CTECTBEHHBIX HAyKax
UIIK-2.3 (40.001 A/02.5 3u.2) OTeveCTBEHHBIH M MEXIYHAPOIHBIA ONBIT B
UCCIICIOBAHUH MaTeMaTHUECKUX MOJIENIel B €CTECTBEHHBIX HayKax

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

Baagers UIIK-2.11 (40.001 A/02.5 dp.2 Ta.) JestenbHOCTh, HaNpaBieHHAs Ha pellleHue



3aJa4 aHAJUTHYECKOr0 XapakTepa, Mpearoiaraloliux BbIOOP U MHOrooOpasue
aKTyaJbHBIX CIOCOOOB pelieHus 3a7ay, pa3pabOTKM HOBBIX MaTEMaTUYECKHX
MO/IeJIel B €CTECTBEHHBIX HAyKax

TunoBble KOHTPOJIbHBbIE 3aJaHUSl WJIM HHbIe MaTepHaJibl, Heo0XOoaAMMBbIe IJs
OLIEHKM 3HAHWIi, YMEHUI, HABBIKOB WU (MJIH) ONBITA JESATEJIbLHOCTH, XapaKTepPHU3YHIIUX
Tanbl GOPpMHUPOBAHNS KOMIIETEHIMH B Mpoliecce 0CBOEHHUsI 00pPa30BaTeIbHOM MPOrPaMMbl

IIpumepHnulii nepevenv mem pegepamos.
1. Mmnuorosmutrrepasie  TpaH3ucTophl. [loneBbie  Tpan3uctopbl. MOII-cTpykTyphl €
M30JIMPOBaHHBIM 3aTBOPOM U UX OBICTPOJIEHCTBUE.
2. MarnetusmM. MaruTHble MaTtepuaibl: JUAMAarHeTUKU, MapaMarHeTUKH, (heppOMarHeTHKH.
KpuBas namaranueHHoctu deppomaraeTukoB. Temmeparypa Kiopu. JloMmeHHast CTpyKTypa.
3. DmnekrponHo-imydeBas Tpyoka (DJIT). dusznueckue mporecchl B DJIT: TepmosnekTpoHHas
IMHCCHS, OTKIOHEHHE, (POKYCHPOBKA, TFOMHUHECIICHIINS.
4. OcCHOBHbIEC HalpaBJICHUS Pa3BUTHs UHTEIPAIbHBIX cXeM. [lepcrieKTuBbl pa3BUTUS MUKPO- U
HAHODJIEKTPOHUKHU.
5. [IpuHUIMIIBI IPOEKTHUPOBAHUS UHTEIPAIBHBIX MUKPOCXEM U MUKPOIPOLIECCOPOB.
6. Apxurektypa ¢on Heiimana wu 0000meHHass CTpyKTypa CHCTEMHOTO OJjoka:
mukponpoueccop (MII), namsaTs, muHa. OCHOBHBIE XapaKTEpUCTUKH MUKporporeccopa (MII):
TEXHOJIOTHSI M3TOTOBJICHMSI, HANpPSOHKEHUE NMUTAHUSA, 00bEM aJIpecyeMoi MaMsTH, pa3psIHOCTb
IIMHBI JaHHBIX, TAKTOBAsI YaCTOTa, pa3psAHOCTh peructpoB. Lluki MII u ero ¢assl.
7. BzanmopeiictBue mukpornpoueccopa (MII) u onepaTMBHOro 3alOMUHAIOLIETO YCTPOMCTBA
(O3Y). Cnocobsr oomeHa nadopmarueit mexxay MII u BHEIIHUMU yCTpOCTBAMU: CUHXPOHHBIH,
ACUHXPOHHBI M MOJYCUHXPOHHBINH. PexuMbl paboThl Ipolieccopa: IpepbhlBaHHUE, HPSIMOMN
JOCTYI K MaMSTH, OKUJaHKE.
8. Illmeet w wux ocHoBHble xapakrepuctuku (ISA, VESA, AGP, PCI, PCI-E).
MynpTuiuiekcupoBanue. CEeBEpHBIN U FOKHBIM MOCT.
9. Crneumaim3MpoBaHHBIE MHKPOIPOLECCOPBl. MyIbTHIIPOLIECCOPHBIE W MHOTOSACPHBIC
koHpurypauuu. Cynep 9BM.
10. OOmrast opraHuzanusi MaMsATH. XaPaKTEPUCTUKH MaMATH: OBICTPOACHCTBHE, MOTpedIIsemMast
MOIIIHOCTb, BO3MOKHOCTb JIOCTYIIA, CTOUMOCTb, EMKOCTb.
11. VerpoiicTBo anemenTta quHamudeckoro O3Y. YerpoiictBo anemenTa crarnyeckoro O3Y.
12. Duepro3aBucuMass M SHEproHe3aBUCHUMas NamATh. JIMHaMu4eckoe OmepaTHBHOE
3anomuHaromee ycrpoiictBo  (JO3Y). Ilpunummsl paboOTBl W METOABI  pPEreHEepaInH.
[Tpumenenne 103V B OBM.
13. TloctosiHHOEe 3amommHaromee yctpoicTBo (I13V). DnemMeHTB Ha OCHOBE CTPYKTYp C
riaBarouM 3aTBopoM. Ctupanue uHpopmanuu. [Ipumenenue I13Y B OBM. CpaBHuTENbHBIE
XapaKTepUCTUKU U NnepcreKTuBbl pazputud [13Y. Onem-namsaTs.
14. Ponp u MecTo pa3nuuHbIX TUNOB maMmatu B OBM. IlpuHuuMnel opraHuzanuu mHaMmsTu.
Hamnpasnenns pa3BuTHs 3allOMUHAIOMINX YCTPOMCTB. IlepCreKTHBHBIE TEXHOJIOTHMU YCTPOMCTB
aMsATH.
15. Ompenenenue anemenTta namsatu. buctadbunbHocTs. Tpurrepst.
16. Tpanszuctopsl ¢ MOII-cTpykTypoiil. TpaH3UCTOPHI C MJIABAIOLIUM 3aTBOPOM.
17. ®yuxunuu uHTepdelica BBOJa-BbIBOAA. KOHCTPYKTHBHAasi COBMECTHMOCTh HMHTEp(ENcoB.
YcrpoiictBo TunnuHoro uHTepdeiica. Meroasl gocryna FIFO u LIFO.
18. UHTrepdeiic mocnmenoBarenbHOW  CBs3W. JlyIulekcHas ¥ TONYIYIUIEKCHAs — CBS3b.
ACHHXpOHHasT M CHUHXpPOHHAsl CBsI3b. THIIBI YHUBEPCAJIBHBIX U CIELUAIM3UPOBAHHBIX
uHTepdeiicoB. CkopocTh nepeaaun HHGOPMaIUHU U FIEKTPUUECKUE TapaMeTpBhI.
Mogem. AMIUIMTYAHAs, 4acTOoTHas U (azoBas MOAyNsAnus curHaia. Ilepegava maHHBIX MO
Tene@oHHBIM TUHUAM. CKOPOCTh Mepeaayu JaHHbIX.



19. IlpuHumnsl XpaHeHUs, 3aUCH M CUUTHIBAaHUS HMH(OpPMAIMM HAa MAarHUTHBIX HOCHTEISX.
Tumbl MarHUTHBIX HOCUTENCH M MarHUTHBIX TOJIOBOK. lIponmonpHas W momepedHas 3amuch
uHpopmanuu. [IpenenbHas MIOTHOCTH 3aIIUCH U CKOPOCTh JOCTYIIA K 3alMCaHHON MH(OpMAaLIUU.
JIBoiiHOl aHTH(eppOMarHUTHBIN cinoi. BeprukanpHas 3amuch WHGOpPMANMKM HA MarHUTHBIX
JTUCKaXx.

20. Opranmzanms wuHQOpPMAIMM HAa MArHUTHBIX JHMCKax. | OJIOBKH, JOPOXKKH, CEKTOPHI,
mwHIpsel.  CTpykTypa pabodero cjios MarHUTHBIX —JUCKOB. Dusnyeckue (PaxTopsl,
OrpaHMYMBAIOLINE TUIOTHOCTh 3aIIUCH.

21. Vicnionb3oBaHUE ONTUYECKUX SIBICHUMN ISl TIOBBIICHHUS IIJIOTHOCTH 3aIIUCH MH(POpMAIIU Ha
MarHUTHBIX HOCUTENSX. MarHuTOONTHKA.

22. Onruueckas namsth. [IpeaensHas mioTHOCTh 3anvcu nHGopManuu B ontuke. Konuposanue
23. uHpOopManMK Ha omTHYecKoM KommakT-nucke. CD u DVD rtexnomoruu. Blu-Ray u HD-
DVD TexHomoruu. YCTpOHCTBO 3alIUCHIBAEMBIX M TTEPE3aNMChIBAEMbIX KOMITakT-1uckoB (CD-R,
CD-RW).

24. TloBbllieHHE MPEAETbHOM IUIOTHOCTH 3amucu MH(popManuu. MHOrOCIONHBIE ONTHYECKHE
nucku. TpexmepHas onTtudeckas namsTh: GotopedpakTHBHBIE U (POTOXPOMHBIEC MATEPUAIIBI.

25. IlpuHnunel  oTOOpaxeHHWs  BHU3yalnbHOM  uHpopManuu. AndaBUTHO-IIM(PPOBBIE U
rpaduueckrue (aHamoroBbie) MOHHTOpPHL. DopmupoBanue wu3odpaxkenuss B JIJIT, crpounas
(uepeccTpoyHas ¥ MPOTPECCUBHASA) U KaApoBas pa3BepTku. OToOpaxkeHHe 1BETA.

26. Ilnockme  MoOHHUTOPBL:  KuAKOKpUcTaumueckue  mucmien  (LCD),  mmasmeHHbIE
(razopaspsimubie, PDP) moHuTOpHI, Aucruien Ha OCHOBE aBTOANEKTpoHHOW smuccuu (FED),
OLED-gucmnen, AMOLED-aucrieu.

27. Beon u BbBOg wuHpopmanumun B OBM. Ludpo-anamoroBoe u anajoro-uudposoe
npeoOpa3zoBanue. [lpunnmnel peanuszaumu. Paspsgnocts u morpemnoctu [IAIT u AT
[TonsiTrie 0 MPPOBOM METO/Ie XpaHEHUS U Mepeaydl aHAJIOTOBOM HH(OPMALIUH.

28. BBox onruueckoro uzobpaxenus B DBM: npubopsl ¢ 3apsuoBoii cesa3bio (I[13C). [puanmn
nevictBus [13C-kamepnl.

29. IpuHnmns! oToOpakeHns HHOOPMAIMH Ha TBEPIBIX HOCUTEINSX — MPUHTEPHI U TUIOTTEPHI.
AndaButHo-UM(ppOBBIE U TpaduuecKue NPUHTEPbl. MaTpuyHble, CTpYyHHBIC, Ja3epHbE U
CBETOJIMO/IHbIE TPpUHTEPHI. [[BeTHas neyats.

30. MeTtozas! KoupoBaHUs HH(GOPMALMK: aMILTUTY/AHAsA, (pa30Bas U YaCTOTHAS MOJYJISLIMSL.

31. TlpenenbHble pa3Mepbl, OBICTPOJCHCTBHE W 3HEproszarparbl. HaHOTEXHOIOTHH W HOBBIC
MaTepuabl.

32. BoluncieHHsT B «KJIACCHMYECKUX» M «KBAaHTOBBIX» KOMITbIOTEpaXx. BHTBI M KyOWTHI
«KBaHTOBBIE)» aNTOPUTMBI.

33. O0mas cxemMa KBaHTOBOTO KOMIBIOTEpa. BO3MOXHOCTH W TEPCIEKTUBHI TPUMEHEHUS
KBAHTOBBIX KOMIIBIOTEPOB.

34. Tloctpoenue KBaHTOBOrOo KommbioTepa. KorepeHTHOCTh cocTtosiHUi. OcoOeHHOCTH
«KBaHTOBBIX» BbIUMCIIEHUH. Pa3pylieHne KOrepeHTHOCTH KaK MWCTOYHHMK OLIMOOK MpHU
«KBAHTOBBIX)» BBIYUCICHUSX U UX KOPPEKITHSI.

35. OcoOEHHOCTH ONTUYECKMX LHM(PPOBBIX YCTPOHCTB. BO3MOXHOCTM M NEPCHEKTHBBI
ONTUYECKOTO KOMIIbIOTEPA.

36. IlepcriekTuBHBIEC HANpaBJIEHUS PA3BUTUS MUKPO- U HAHOZJIEKTPOHUKH.

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

Ilepeuenv 60npocos, 6bIHOCUMBIX HA 3a4em

1. KpaTkue cBeieHHs U3 KBAaHTOBOW MEXAHUKH.
Onextponbl. Boinsl ae bpoitna. CooTHomeHne HeorpeneaeHHOCTH. BomHoBast pyHKIMS.

2. CHexTp 2/IEeKTPOHHBIX COCTOSHUN B aTOMax, MOJIEKYJIaX U KpUCTaJlIax.
Yactuiia B OJHOMEPHOM NOTEHUIUANbHOM siMe. AToM Bogopoja. CHekTp 53JIeKTPOHHBIX
COCTOSIHUHI aTroMma BOAOPOJAa. DHEPreTUYECKHE COCTOSHUS JJEKTPOHOB B MHOTO3JEKTPOHHBIX



aromax. KBaHTOBBIC umncia. DJIEKTpPOHHBIE 000J09KU. Buapl xumudeckoir cBs3u. [lonsThe o
30HHOM CTPYKType TBepAbIX Ten. IIpuHIMI pa3zneneHus] BELIECTB HA MPOBOJHUKHU (METaJIbI),
HOJIYIPOBOJIHUKHU M U30JIATOPHI (IUIIEKTPUKH).

3. DIIEKTPOIPOBOIHOCTH TBEP/BIX TEIL.

Mogene asekTpoHHOro rasa. KBaHTOBass MoOJenb 3JIEKTPOIPOBOJHOCTH. TpexmepHsbIi
NOTEHUUANbHBIM  AmuK. OHeprus @Pepmu. OuneHka uucina cocrosHui. IlnotHOCTH
9HEPreTUYECKUX COCTOSTHUM.

4. Pactipenenenuie @epmu. DIEKTPOHBI U JBIPKU.

KonnyecTtBo 31€KTpOHOB B 30HE NpOBOAMMOCTH. COOCTBEHHAs KOHIEHTpALUs HOCHUTENeH
3apsjia B MOJIYNPOBOJHUKE. Y poBeHb DepMu B OECIIPUMECHOM IOJIYTIPOBOIHHUKE.

5. CoOcTBEeHHas M IPUMECHAs! IPOBOAUMOCTD HOJTYIPOBOJHUKOB.

[TonynpoBonHuku n- u p-tuna. Ilonoxenue ypoBHsa depMu B 3JIEKTPUYECKH HEHUTPAIBHOM
HOJYIPOBOJHUKE. TE€XHOIOTUH JIETUPOBAHUSI ITOJTYITPOBOIHUKOB.

6. JIBrxeHne CBOOOJHBIX HOCUTEIIEH 3aps/a B METaJUIaX U MOJTYIPOBOTHUKAX.
[TomynpoBOTHUKK B MHKpPOdJIEKTpoHHKe. Hocurenu 3apsaa B monynpoBogHuke. JlperidoBbiid
Tok. luddy3nonnsiii Tok. 3akon Oma. YpaBHEHHE HETIPEPHIBHOCTH.

7.21eKTPOHHO-IBIPOYHBIE NTEPEXO/IbI U UX XaPaKTEPUCTHKHU.

KoHTakTHBIE SIBIEHUS HA TPaHUIIE ABYX HOJYINPOBOJHUKOB. DJIEKTPOHHO-ABIPOYHBIN MEPEXO.
Pacuet nons u norenumana. [llupuna 3anuparomero cinos. Beicota noreHiuansHoro 6apnepa.
Wuxekuuss M 3KCTpaklMsg HEOCHOBHBIX HOCHUTENEH 3apsiia B p-N-mepexone. Bonprammnepnas
xapakrepuctuka. Buasl npoGoes. [lomynpoBoaHukoBblie auonabl. JuddepenuuansHoe
COIpOTHUBIIEHUE P-N-Tiepexo0B. bapbepHas eMkocTh p-N-niepexona. qud¢ysnonnas eMmKkocTs p-
n-nepexona.

8. Jlpyrue Bubl KOHTAKTOB.

Konrakr wmeramn —  monynpoBoaHUK.  Omuueckue  KOHTakThl.  KOHTakT — Mexnay
MOJIYTIPOBOJHUKAMHU OJIHOTO THUIIA TPOBOAUMOCTH. ['eTeponepexosl.

9. bunossipHble TPAaH3UCTOPBI.

B3aumonelictBue 1ByX OJM3KOPACIIONIOKEHHBIX AJIEKTPOHHO-ABIPOYHBIX Nepexoios. [Tpunuummn
paboThl OUIIOJIAPHOTO TpaH3UCTOpa. Buabl OUIONAPHBIX TpaH3UCTOpPOB. Pojib TOka yTeuku
MEX1y KOJJIEKTOPOM U 0a30i.

10. Pexxumbl paboThl M CXEMBbI BKJIIOUEHHSI OUITONIIPHBIX TPAH3UCTOPOB.

Pexxumbl pa®oTsl. OCHOBHBIE CXEMbl BKJIIOUYEHHS. YCWJIEHHME TOKa M HampsbkeHus. Cxema ¢
oOmeit 6a3oit. Cxema ¢ 061muM 3MuTTepoM. Cxema ¢ 00LIMM KOJIJIEKTOPOM.

11. TloneBbie TPaH3UCTOPHI.

[TpuHIHI paboThI MOJEBBIX TPAH3UCTOPOB. Bubl moneBbix Tpanzuctopo. Flash — mamsrs

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

13. TpaH3ucTOpHBIE TOTUKU
PTJI, TTJI, U?J1. TlapameTphl TOTHYECKUX 21eMeHToB. CyMMaTop.

14. IHTerpanpHble TPUTTEPHI
RS-tpurrep: mpunmmn padotsl, Tabnuia uctuHaOcTH; RST-Tpurrep, T-Tpurrep, JK-tpurrep.

15. 3anmomuHaromue ycTponcTBa
O3V, II3Y. Buemnne 3Y. @eppomarHetuku. JlOMEHHbIE CTPYKTYpbl. MarnutHbeie 3VY.
Marnauroontuueckue 3Y. Onruueckue 3V.

4.2 MeToanyeckue MaTepuaJibl, onpeaesilommue nNpoueaypbl olleHUBAHUS 3HAHUIA,

YMeHMi, HaBBIKOB M (MJIH) ONBITA [AeATEJbHOCTH, XapPaKTEPU3YIOIIMX JTalbI
(opMupoBaHus KOMIETEHIMA

MeToanuyecKkue PEKOMEHAAUHA K C1aYe 3a4eTa



Kpumepuu evicmasnenus oyenok

Onenka «aumenoy:

— IOCTaTOYHBINA 00BEM 3HAHUI 110 IUCHUIUIMHE;

— YCBOEHUE OCHOBHOM JIUTEPATYPhl, PEKOMEHOBAHHOK y4eOHOM MporpaMmoi;

— yMEHHE OpPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIUSAX M HaMpaBlICHUSIX IO
JUCLUIUIMHE U 1aBaTh UM OLIEHKY;

— HCIIOJIb30BAaHHE HAYYHOW TEPMUHOJIOTUH, CTHJIMUCTUYECKOE M JIOTHUECKOE H3JI0KEHHE
OTBETa Ha BOMIPOCHI, yMEHUE JIEJIaTh BHIBOJIbI 0€3 CYIIECTBEHHBIX OIIHOOK;

— BJaJICHUE WHCTPYMEHTAapueM Yy4eOHON AMCHUUILIIMHBI, YMEHHE €ro HCIOJb30BaTh B
pEIICHUH TUIOBBIX 33]1a4;

— YMEHHE pelaTh CTaHJapTHBIC 3a/1a4H;

— aKTUBHas paboTa Ha JAOOPATOPHBIX 3AHATUAX, TOCTATOYHBIH YPOBEHb HCIOJHEHUS
WHIUBHIyaJIbHOTO 3aaHus (pedepar, KOHTpoJibHAs paboTa);

— JIOCTATOYHBI YpOBEHb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpamme
KOMIIETEHIINH.
OueHnka «uezaumeno»:

— ¢parMeHTapHbIe 3HAHUSI 110 AUCLUILINHE;

— 3HAHUE OTJAEIbHBIX HCTOYHUKOB, PEKOMEHJOBAaHHBIX Y4YeOHOM MporpaMmon Mo
TUCITUTLINHE;

— IIPOMYCK OOJIBIIIOrO YKCIIA 3aHATHH, ITACCUBHOE TIOCEIICHUE 3aHITHIA;

— HEyMEHUE peniaTh CTaHAapTHBIC 3a/1a4H;

— HEYMEHUE UCNOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— paboTa Ha J1abopaTOPHBIX 3aHATHUSX,

— HEUCIHOJHEHHE WIM HU3KUH YypOBEHb (HaJW4Me TIpyObIX OMIMOOK) HCIIOIHEHUS
MHAUBUAYAILHOTO 3afanus (pedepat, KOHTpoJIbHas paboTa);

— HU3KUH YpOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B pabovel mporpaMMe KOMITETCHIIUH.

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCS C YUETOM MX MHAWBUAYAIBHBIX MCUXO(U3NIECKUX OCOOCHHOCTEH.

— NpW HEOOXOAMMOCTH WHBAJIMAAM H JIMIAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH
3/10pOBbsI NIPEIOCTABIISIETCS IOMOJIHUTEIBHOE BpeMsl JUIsl IOJrOTOBKM OTBETA HA DK3aMEHE;

— TIpH TPOBEJICHUH TPOLIEAYPHI OIICHWBAHUS PE3YyIbTaTOB OOyUEHHsI MHBAINIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIOJIb30BaHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA 0COOCHHOCTSIMH;

— IpU HEOOXOAUMOCTH AJIs1 00YHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TPOIEAypa OICHUBAHUS pE3YJIbTaTOB OOYUYEHHs 110 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienrypa orneHMBaHUsI pe3yIbTaTOB OOYYEHHsS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMH 3JI0pOBbsI 110 TUCHMILIMHE MPeAyCMaTpUBaET MpeAOoCTaBlIeHHe HHPOpMALUU B
dopmax, amanTHPOBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCTIPUSATHS WH(POPMAIIHH:

JUnist U1 ¢ HapyIIEeHUSIMU 3pEHUS:

— B IieyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JInst AL ¢ HapyIeHNsIMH CITyXa:

— B I1e4aTHoi (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.



5. IlepeueHnb y4yeOHO# JuTepaTtypbl, HHPOPMALMOHHBIX PECYPCOB U
TEXHOJIOTUI

5.1 OcHoBHas JiMTEpaTypa:

1. CasenbeB, U.B. Kypc obmeit ¢usuku. B 5-u 11. Tom 5. KBanTOBass onrtuka. ATomMHas
¢u3uka. Pusuka TBepaoro Ttena. PduszMka aTOMHOTO SApa M DIEMEHTAPHBIX YaCTHUI]
[DnexTponnsiit pecype] / U.B. CaenbeB — CII16.: Jlanp, 2011. — 384 ¢. — Pexxum moctyma:
https://e.lanbook.com/book/708.

2. Crapocenbckuii, B.M. ®u3nka moJympoBOJAHUKOBBIX HPHOOPOB MHUKPOIJICKTPOHUKH: /
B.U. Crapocenbckuii. — M.: FOpaiir, 2016. — 463 c.

3. bypbaesa, H.B. OcHOBBI OIYITPOBOTHUKOBOM AJICKTPOHUKH [ DIEKTPOHHBIN pecypc]: yueo.
nocoobue / H.B. bypbaesa — M.. ®umsmarimut, 2012. — 312 c¢. — Pexum nocryna:
https://e.lanbook.com/book/5261.

5.2 JlonosiHuTeIbHAS JIUTEPaTypa:

1. TI'pyanman, M. OcHoBbl ¢(u3uku mojaynpoBoguukoB / M. I'pyaaman. — Mockga:
OU3MATIIAUT, 2012. - 771 c.

2. Bypb6aeBa, H.B. COopHuK 3amau 1mo MOJynpoBOaHKKOBOW 3ekTporuke. / H.B. BypbOaesa,
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-0u0InoTeYHbIe cucTeMbl (IBC):
1. DBC «FOPAWUT» 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 uznarenscrea Wiley https://onlinelibrary.wiley.com/

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

ITonHOTEKCTOBEIE APXUBBI BEAYIIUX 3allaAHbIX HAYYHBIX XXYPHAJIOB HA Poccuiickoin
nJIaT(bopMe HayuHbIX xkypHaoB HOMKOH http://archive.neicon.ru

7. HaumonanpHass dJEKTpOHHass OuOmmMoTeka (AOCTym K DJIEKTPOHHOM  OMOIMOTEKE
nucceprauii 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/

18. YuuBepcuterckas uHpopmaimonnas cucrema POCCUS http://uisrussia.msu.ru

o0k wnE
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5.6. UndopManuoHHbIE CIPABOYHBIE CUCTEMBbI:
1. Koucynprant I[lntoc - cipaBouHas mpaBoBasi cucTema (JOCTYI 10 JIOKAJIbHOU CETH C
KOMITBIOTEPOB OMOIMOTEKH)

5.7.Pecypchl ¢cBOOOIHOIO JOCTYIA:

AMepHKaHCKas TaTeHTHas 0a3a gaHHbIX Nttp://www.uspto.gov/patft/

[TonHbIe TEKCTHI KAHAICKUX AuccepTarnmii 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 obpazosanue" http://www.edu.ru/;

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

7. Enunas xoyuiexnus udpoBeIX 00pa3oBaTebHBIX pecypcoB hitp://school-collection.edu.ru/ .
8. ®enepanbHbI LIEHTP HHPOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcoB (http://fcior.edu.ru/);

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

10. CnpaBouHo-uHbopMaIMOHHbIH mopTai "Pycckwuit si3p1k" hitp://gramota.ru/;

11. Cnyx0a TeMaTH4YECKUX TOJIKOBBIX cioBapeit http://www.glossary.ru/;

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

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

14. 3akonompoekT "O06 oOpa3oBanuu B Poccuiickoit @enepanuu”. Borpockr u oTBeThI hitp://xn--
273--84d1f.xn--plai/voprosy i_otvety

HowbdeE

5.8.Co0cTBeHHBIE 3JIEKTPOHHBbIE 00pa3oBaTeIbHbIe H HH(POPMAIHOHHBIE PecypChl
KyoI'y:

1. Cpena MOAyJIbHOTO TUHAMHU4YECKOro ooydeHus http://moodle.kubsu.ru

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

3. bubanoreka nHGOPMAIIMOHHBIX pecypcoB Kadeapbl MHGOPMAITMOHHBIX 00pa30BaTEIbHBIX
texHoorui http://mschool.kubsu.ru;

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

5. DOnexkTpoHHBIE O00pa3oBaTelbHBIE pecypchl Kadeapbl HHOOPMAILMOHHBIX CHUCTEM U
TexHosoruii B oOpazoBanun KyOI'Y u HayuHo-meronmueckoro >xypHana "IIIKOJIBHBIE
T'OJbI" http://icdau.kubsu.ru/

6. Meroanueckue ykKazaHus [Js O0y4AIOIIMXCHA IO OCBOEHHUIO

TUCHUIUIUHBI (MOIYJIs1)

Ilo KypCy npC€ayCMOTPEHO MNPOBCACHUC JICKIIMOHHBIX 33.H§ITPII>1, Ha KOTOPbIX HAaCTCA
OCHOBHOM CHUCTEMAaTHU3UPOBAHHBIA MAaTepraj U MPAKTUYECKUX 3aHATHI, HA KOTOPBIX CTYIEHTHI
MNPUMCHAIOT HNOJYUCHHBIC TCOPECTHYCCKUC 3HAHUA K PCIICHUIO KOHKPCETHBIX 3aliad. YPOBGHL
YCBOCHUA TCOPETHYCCKOI0 MaTr€puajga IMIpOBCPACTCA IMMOCPECACTBOM OIIpoca II0 OCHOBHBIM
BOIIpOCaM TEMbI U PE3YyJIbTaTaM BBIIIOJHCHHUA WHAWUBUAYAJIbHBIX W T'PYHIIOBBIX IMPAKTHUYCCKUX
3aJaHuH.

I[Ipu wu3yuenun kypca «®Dusznueckue OCHOBBI mocTpoeHuss OBM» Heob6xoanmo
aKTI/IBI/ISI/IpOBaTI) OCTAaTOYHBIC 3HAHUIA CTYJIeHTOB 10 TaKMM JUCHHUIIMHAM, Kak (i)mm(a nu
APXUTCKTYpa KOMIIBIOTCPOB.

H606X0}II/IMO OTMCTHUTH HpaKTI/I‘IeCKyIO 3HAYUMOCTb COOTBCTCTBYIOHH/IX np06neM,
O6paTI/ITL BHUMAHHEC Ha Tp660BaHI/I$I, NpeaABABIACMBIC K COBPCMCHHOMY CIHCHHAINCTY —
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NPUKIAJHOMY MAaTEMaTHKY, MOSCHUTh HEOOXOIMMOCTH HCIIOJIb30BAHUS MOJTYYCHHBIX 3HAHUH
IMpU U3YUCHUU NOCICAYIOIHNX CIICHUATIBHBIX KYPCOB.

Baxne#mmM sTanom Kypca sIBISITCS CaMOCTOSATENbHAsE padoTa M0 TUCIUIUINHE.

Llenpto caMoCTOSTENBHONW pabOTHl sBISETCA YrayOJieHWEe 3HAHUWM, IOJIyYEeHHBIX B
pe3ysbTaTe ayAUTOPHBIX 3aHATHH, BBIPA0OTKA HAaBBIKOB MHIMBHIYyAILHONH PaOOTHI, 3aKpeIICHNE
HaBBIKOB, C(DOPMUPOBAHHBIX BO BpEMsI MPAKTUUECKUX 3aHATHIH.

Pazoenvi oucyunaumsl, blHOCUMbIE HA CAMOCMOAMENbHOE U3YYEHUE

1. Texnonorum co3ganus UC, BUC u CBUC

2. BeinosiHeHNe JOrMYECKUX ONepanuii Ha 6a3e MoIyInpOBOIHUKOBBIX TPHOOPOB.
3. AHanoroBas u nudpoas 00padboTka HHPpOpPMAIIHUH.

4. HelipoceTeBble apXUTEKTYPbl KOMIIBIOTEPOB.

5. IlapaienpHble apXUTEKTYPbl KOMIIBIOTEPOB.

6. CereBble TexHosoruu. Tononorus. Buasl nunuii cBsa3u. OCHOBBI NIEpeaud CUTHAJIOB
110 JIMHUSM CBSI3U

B ocBoeHuu IMCHUIUIMHBI MHBAJIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSIMU
30pOBbsl OOJIBIIOE 3HAUEHHE HMEEeT WHAMBHUIyaslbHas ydeOHass paboTa (KOHCYJIbTALUU) —
JIOTIOJTHUTEIIFHOE pa3bsICHEHNE YIeOHOTr0 MaTepuara.

WupuBuyanbHble KOHCYJIbTAllMM IO MpPEIMETy SABISAIOTCS BaXKHBIM  (aKTOPOM,
CIOCOOCTBYIOLMM MHJMBUYaIU3alUU O0yYEHHUS] U YCTAaHOBJIEHUIO BOCIIUTATEIbHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0Yy4aloIUMCS WHBAJIMIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMH 3710POBbSI.

7. MarepuajibHO-TEXHUYECKOE o0ecnevyeHue Mo JUCUMIIMHEe (MOTYJII0)

HO BCEM BHIAM y‘IC6HOfI NCATCIIBHOCT B paMKax JOUCHUITIINHBI I/ICHOJII)3yIOTC$I
ayuToOpuu, Ka6I/IHeTBI nu J'Ia60paTOpI/II/I, OCHAIIICHHBIC H606XO,Z[I/IMLIM CIICHUAIIN3UPOBAHHBIM U
71a00paTOPHBIM 000PYIOBAaHUEM.

Ne Bu paGor HaumenoBanue yueOHON ayuTOPUH, €€ OCHAILIEHHOCTh
000py/1I0BaHUEM M TEXHHUYECKUMHU CPEJICTBAMU O0yUYCHUS
1. JlekuuoHHBbIE 3aHATHS | AyauTopus, YKOMIUIEKTOBAaHHAs CIENAaIU3UPOBAHHON
MeOeNbI0 U TEXHUUYECKUMH CPEJICTBAMU 00 yUEHHSI
2. I'pynnoBeie Aynuropus, YKOMIIJIEKTOBAaHHAS CHEeUaIu3UuPOBAHHON
(MHIUBH Ty aTIbHBIC) MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OydeHwus,
KOHCYJIBTALIMU KOMIIBIOTEPaMH, IPOrpaMMHBIM 00ecIiedeHHEM
3. Texymuii ~ KOHTpOJIb, | AynuTopus, YKOMILIEKTOBAaHHAs CHeHaIN3UPOBaHHON
MIPOMEKYTOUHAS MeOenpl0 M TEXHUYECKHMMHM  CpeAcTBaMH  OOyuyeHwus,
aTTecranus KOMIIbIOTEPaMHU, MPOrpPaMMHBIM 0OecliedeHueM
4. CamocTosiTenbHast Kabuner 11 camMocCTOSTENbHONM  pabOThl, OCHAIIEHHBII
pabota KOMITBIOTEPHOM TEXHHUKOW C BO3MOXKHOCTBIO IOJKIIIOUEHHUS K
cetn «VIHTEpHET»,IPOrpaMMON DKPAHHOTO YBEJIMYEHUS U
00€CMEeYeHHbIN JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNIbHYIO CPEly YHUBEPCUTETA.

IIpumeuanue: KonTkpernsanus ayaiuropuid u ux ocHauenue onpenensercsa OIIOII.




