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1 Henu v 3axa4u U3yYeHUs TUCHUILTHHBI (MO1YJISA)

1.1 Ilean ocBOeHUSI TUCHUILIMHBI

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

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

coBpeMeHHBIX DBM, ux ycTpoicTBO U B3aumoieicTBue. Llenu qucuuminael

COOTBETCTBYIOT hopMupyembiM kommeteHusam OITK-1, TIK-2.

1.2 3agauu TMCHUILTHHEI

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

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

Hucuunnuna «®dusndeckre OCHOBBI mocTpoeHuss DBM» otHocutcs k «O0s3aTenbHas
yacTb» bioka 1 «/lucuumiuzel (MOyn)» yueOHOro IjIaHa.

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

N3ydyenne panHOW y4eOHOW JHCHUIUIMHBI HAMPaBICHO Ha (QOPMHUPOBAHUE Y
00y4aromuXxcsl CNeAYIOUUX KOMITETESHITH:

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

3Hatp NOIIK-1.2 (40.001 A/02.5 3H.2) OTeuecTBEHHBIH U MEXIYHAPOJHBII OMBITB B
objacTu MareMaTHdecKuxX W (WJIM) €CTECTBCHHBIX HAyK, M HCIOJIh30BaTh HUX B
npodeccnoHaNbHOI e TENbHOCTH

Ymern

Baagerr  MOIIK-1.8 (40.001 A/02.5 dp.2 Tna.) destensHOCTb, HAllpaBJIeHHAs Ha pPEIICHUE
3aad aHAJUTHYECKOTO XapakTepa, MPeanojaraloliuX BBIOOpD W MHOrooOpasue
aKTyaJIbHBIX CIIOCOOOB pEILICHUS 3a]a4, C HCIOJb30BaHHEM (yHIaMEHTAIbHBIX
3HAHWU, TIOJYYSHHBIX B 00JIACTH MAaTEeMAaTUICCKUX U (WJIH) €CTECTBEHHBIX HAYK

IK-2 Crnoco0eH aKTHBHO Yy4aCTBOBATH B MCCJIEI0BAHUM HOBBIX MAaTeMATHYECKHX
MojieJieil B eCTeCTBEHHbIX HAYKax
3Hath NIIK-2.1 (06.016 A/30.6 31.3) IIpeameTHast 061aCTh M METOABI MATEMATUYECKOTO

MOJICJIUPOBAHUS B €CTECTBEHHBIX HAyKaxX
NIIK-2.3 (40.001 A/02.5 3n.2) OTeuyecTBEeHHBIH M MEXKIYyHAPOIHBIA OMBIT B
HCCTIEIOBAaHUN MaTEMATHIECKUX MOJIeNIel B €CTECTBEHHBIX HayKax

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

Baamers  MIIK-2.11 (40.001 A/02.5 [p.2 Tna.) HesarenbHOCTb, HalpaBiIeHHAs Ha pelIeHHE
3a/1a4 aHAJUTUYECKOTO XapakTepa, MPEeIoJaraloiuXx BBHIOOP W MHOTooOpaszue
aKTyallbHBIX CIOCOOOB peIIeHHUS 3a7ad, pa3padO0TKU HOBBIX MaTeMaTHYECKUX
MOJIETIEN B €CTECTBEHHBIX HayKax

Pe3ynbrartel 00ydyeHHs MO AMCUUIUIMHE JOCTHTAIOTCS B paMKax OCYIIECTBICHUS BCEX
BUJOB KOHTaKTHOH M CaMOCTOATENbHOM paboThl O0Oy4yaromMXCcsi B COOTBETCTBUU C
YTBEPKACHHBIM Y4EOHBIM IJIAHOM.

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

2. CTpyKTYypa M coaepkaHue JTUCHUILIHHbBI
2.1 PacnipenesieHue TPyA0€MKOCTH JUCHUILIMHBI 110 BUAM padoT



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

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

2.2 CTPyKTYypa IMCUMILINHBI

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

Pasnensl (TeMbl) TUCHUIUIMHBI, H3y4aeMble B 5 ceMecTpe

KoanuecTBo 4acoB

Bueayn
Ne HaumenoBanue pazaenon (Tem) Beero AynutopHasi pa6oTa HTOJ)HZI
pa6orta
J 3 JIP CPC
1 2 3 4 5 6 7
1. | BBenenue 2 2
5 OCHOBBI TEOPHUH AIEKTPOIPOBOIUMOCTH 9
" | METaJUIOB U MOJIYIPOBOJIHUKOB 14 6
3. | DneMeHThI (PU3UKH MOJIYTIPOBOAHUKOB 12 8 2
OnemeHTHast 6a3za coBpeMeHHbIX OBM,
4. . 2
CUCTEMHBIH OJIOK. 12 6
5 [TomynmpoBOTHUKOBBIE 3aTIOMUHAIOIIINE
" | ycTpoiicTBa 8 4 4
6. | MuTepdeiicel BBOA-BRIBOA 4 2 4
7. | Buenmsss mamste B DBM. 6 2 8
8. | OroOpaxenue uHpopmanuu B 9BM 6 2 4
9. | Cpsa3p OBM c BHemmHeH cpenoit 3 1 4
10. | Jlunum cBsizu Mmexay OBM 3 1 4
11. | IlepcnexktuBsl DBM. KBaHTOBBIE KOMIIBIOTEPHI 4 2 4
HUTOTI'O no pa3aenam AU CUUNITAHBI 34 38
KonTponb camocrositenbHoi pabotsl (KCP) 2




KoJsimuecTBo YacoB
Bueayn
Ne HaumenoBanue pasnesioB (Tem) Beero AynuropHas paéora “m’?“a
padota
J 3 JIP CPC
1 2 3 4 5 6 7
ITpomexxyrounas arrecranus (MKP) 0,2
IToaroroBka K TEKyIeMy KOHTPOJIIO
OO6u1asi TPY10€eMKOCTb MO TMCHMUTLIHHE 72
Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapel, JIP — nabopamophuvie 3ansmus, CPC —
camocmosmeilbHas pa6oma cmy()eHma
2.3 Conep:xanue pa3aesioB (TeM) THCIUNIHHBI
2.3.1 3ausaTHA JEeKINOHHOI0 THIIA
®opma
No Haumenosanne Conep:xanue pasaesa (TeMbl) TeKylIero
pa3nesia (TeMbl) KOETpOAS
1 2 3 4
BBenenue [Tokonenuss OBM wu wux onementHas 0a3za. Pomb
nonynpoBoHuKoBbIX (ITIT) marepuanos. [Ipenmymectsa
CBUC. Texnonornueckas 6aza CBUC. 3akon Mypa.
1. CreneHb UMHTErpallMi  3JIEMEHTOB. MUHUMAaIbHBIN
TOmoJIoTHUeckuii  pasmep. (OCHOBHBIE HaIpaBJICHUS
pazButus 1udpoBeix CBUC. IlepcrnekTuBbl pa3BUTHS
MHUKPOIJIEKTPOHUKHU.
OcHoBBI TEOpHUH CHexTp 3JeKTPOHHBIX COCTOSIHUM B aToMax, MOJIEKYJIax
3JIEKTPONPOBO- U Kpucrtauiax. PaspemieHnble u 3amnpeiieHHble ypoBHU | Ompoc 1o
AHUMOCTH METAJIJIOB | SHEPTrUU. DHEPreTUYECKUE 30HbI U YpoBeHb DepMmu.| pe3yiib-
o (M [IpuHuunel  pa3zeneHusi BEIIECTB Ha MPOBOAHUKH,| TaTam
MOJYNPOBOAHMKOB |IIOJIYIIPOBOJHUKH U H30JATOpPbl. MOJenb 3JIEKTPOHHOTO | MHAUBHUIY
raza. OneHka 4Yuciaa ypOBHEM B eauHUIIE OOBEMa| aJbHOTO
MPOBOJAHMKA U TonynpoBogHuKka. (CoOCTBeHHas u| 3aJaHUA
MPUMECHAs MPOBOJIUMOCTb MOJIYITPOBOJHUKOB.
DiemMeHTbI pu3uku | [[BiokeHne cBOOOAHBIX HOCUTeNell 3apsia B MOJYIpPO-
NMOJIyNPOBOHUKOB |BOJHUKAX — MU dy3us u npeiid. YpaBHeHHE HENPEphIB-
HOCTH. DJIEKTPOHHO-JIBIPOYHBIE MEPEXOAbl U MX Xapak- Omboc 1o
tepuctuku. bapeepHas u nuddysunonnas emxoctu. 111 p
quoabl.  KoHTakT  MeTayui-nmoiaynpoBOJHMK.  J(MOZbI Pe3yIbs
3. [loTTKN. bricTponelicTBue 11T JINOJIOB. raram
. WHUBUTY
B3aumopeiictBue JBYX OIU3KOPACTIONOKEHHBIX
3JIEKTPOHHO-JBIPOYHBIX MePEX0/I0B. bunonspuasie IBHOTO
TpaH3ucTopbl. Cxembl BkIrOYeHUs. KitoueBoil pexum Sazan
paboThl U ObICTPO/IEHCTBUE OMMIOJSPHBIX TPAH3UCTOPOB.
[ToneBblie TPaH3UCTOPHI.
OueMeHTHas 0a3a |AHanmoroBas u mudpoBas o0paboTka uH)OpMaIUH. Omboc 1o
COBPEMEHHBIX Odusnyeckoe TmpenctaBieHne uHpopmanuu B OBM. p
9BM, cucrtemHblii |Peanuzamus smeMEHTapHBIX  JIOTHYECKUX  (PYHKITUH. PE3yIIb-
4. |6JI0K. KitoueBoit pesxuM paboThl KOMMYTHPYIOIIETO JIEMEHTA. rarau
OcCHOBHBIE XapaKTEPUCTUKH JIOTHYECKUX DJIEMEHTOB. HHIABHLY
[lonssiTHE O  MOMEXOYCTOMYMBOCTH  JIOTUYECKOIO IBHOTO
onementa. CeMeficTBa  JOTHHECKHX cxeM H x| ohoiid




HaunmenoBanue
pa3aena (TeMbl)

Conep:xanue pasaesia (TeMbl)

®opma
TeKYIero
KOHTPOJIsA

2

3

4

coBMecTUMOCTh. O000IIeHHass CTPYKTypa CHCTEMHOTO
O6moka:  mukpompoueccop (MII), mnamare, mUHA.
ApXUTEKTypa W  BHYTpeHHsa  maructpaib  MIIL.
OcnoBusie xapakrepuctiuku MII. Iukn MII u ero ¢a3ebl.
BzaumopmeiictrBue MII u  O3Y. Coocobsl o0OMeHa
uHpopmanueit Mmexxay MII 1 BHEIIHUMH YCTPOWCTBAMH.
Pexumbpr  paboter DBM.  MynbTHOpOIIECCOPHBIC
KoHuryparuu. CoCTOSHUE W TIEPCIEKTUBBI Pa3BUTHA
MII TexHuKH.

Moaynposona-
HHMKOBBIE 3a10-
MMHAaIOIIMe
ycTpoiicTBa

Tpurrep kak sJeMEHT NamsATU. fdeiika MmamsaTH U ee
anpec. (Craruuyeckoe OIEPATHBHOE 3allOMMHAIOLIEE
yctpoiictBo (CO3VY). OOmias opraHu3anus TaMsTH.
XapakTepuCTUKU  HaMsITH.  OHepro3aBucuMas U
sHeprone3aBucumas mnamsate. Kmaccudpukamms 111
3alIOMUHAIONINX YCTPOMCTB. JluHamuueckoe ormepa-
TUBHOE 3anoMuHawomiee ycrpoiictso (AO3VY). Ipunmun
JICICTBUSL U OCHOBHBIE MapaMeTpbl. XapaKTepUCTHKU U
npuHIHIE padotel CBUC namMsaTé AMHAMUYECKOTO THIIA.
[Ipumenenne CO3Y u HO3Y B OBM. CpaBHuTENbHbBIE
XapaKTepUCTUKU M nepcrnekTuBbl pasButus CO3Y u
JO3Y. Ilocrosinnoe 3anomuHaroee yctpoiictso (I13V).
Macousnsle 113V, 113y, IIporpaMmMupyeMble
MOJIb30BaTEIeM, CTHUpPaeMble IMepernporpaMmMupyembie
[13Y. Ilpumenenne II3Y B OBM. CpaBHuUTENbHBIE
XapaKTePUCTHUKU W TEPCHEKTUBBI COBEPIICHCTBOBAHUS
I13V. Flash-namsts.

Ompoc no
pe3yib-
TaTam

UHIUBULY
-aJIbHOTO
3aJaHHS

HNurepdeiicol
BBO/1a-BbIBOJ1a

OyHKINH uHTepgeiica BBO/Ia-BBIBOJIA.
WNudopmanronHas, sJeKTpuyeckass ¥ KOHCTPYKTHBHas
COBMECTUMOCTh. YCTPOMCTBO JIMYHOTO UHTepdeiica.
OyHKIMOHANbHA U YOpaBisAiolas yacTu HHTepdeiica.
BuyTtpennue peructpsl uHTepdeiica BBOJa-BbIBOJA.
OmmoOku wunTepdeiica. Konrpons maputera. Omudku
nepenoigHeHus. MHtepdeiic mocienoBaTenbHON CBS3M.
JlyriekcHas U MOJIyAyIUIeKCHas CBA3H. ACHUHXPOHHAs U
CUHXpOHHas cBs3b. Crannmaptel cBs3u. MHTepdeiic
RS232.  Ckopocts  mepegaun  MHpOpMAUMU U
JJIeKTpUYeCKue napaMerpsl. Moaem. AMIuMTynHas u
yacToTHass Moxaynsuus. Ilepemaua nmaHHBIX — depes
teneoHHble JMHMM  cBi3u. MII  BBOJa-BBIBOJA.
KonTpomiep mpsimoro foctyna K mamsiTu: o0Ias opra-
HU3aLUs U CTPYKTYpa.

Omnpoc no
pe3yib-
TaTam
VHAUBUAY
aJIbHOTO
3a7aHus

BHemngs naMaTh
B DBM.

[IpuHIMOBl 3aUCH M CUUTHIBAHUS HHPOPMALUU Ha
MAarHUTHBIX HOCHUTENSAX. THUIIBI MarHUTHBIX HOCUTENEN U
MarHuTHBIX TOJIOBOK. lMcIOnb30BaHME  ONTUYECKHUX
SBJIEHUN ISl MOBBILICHHS IJIOTHOCTU 3amucu HHGOp-
MallM¥M Ha MAarHUTHBIX HOCUTENAX. MarauroonTtuka.
OnTnueckass namsaTth. [lpenenbHas MIOTHOCTH 3amMcu
uHpopmanuu B ontuke. CD u DVD nucku.

Onpoc o
pe3yiib-
TaraM

UHAUBUIY
AITBHOTO
3a/1aHus

OtoOpaxkenue

[IpuHIMnel  0TOOpaXkKeHUs] BU3YaIbHOW HH(OpMAIINU.

Ompoc 1o




®opma

Ne Haumenosanne Conep:xanue pasaesia (TeMbl) TeKylero
pa3aena (TeMbl) KOHTPOISI
1 2 3 4
uHdopmanuu B AndasutHo-nppoBble U Tpaduueckue (aHAJIOTOBBIC)| PE3yIib-
I9BM MOHHUTOpPBI. DJEKTPOHHO-IIyueBasi TpyOka. dusnyeckue| TaTam
npoueccsl B OJIT:  TepMO3NEKTpOHHAs  AMUCCHS, | UHAUBUILY
momuHecteHms. @opmupoBanne nzodpaxkenus B JJIT,| ampHOTO
CTpouHass M KazapoBas pa3BepTku. CTpykTypa H| 3amaHus
napameTpsl Bujeocurnana. Orobpaxenue nHpopMauu
o ugete. [lmockue MOHUTOPBI — KUAKOKPUCTAIUIMYECKUE
(LCD) nucnneu, mnnasmeHHsle (rasopaspsansie PDP)
MOHUTODBI, TUCIUICH ¢ u3nydarommm nojem (FED).
Cea3b OBM ¢ BBoa u BbIBOA LHM(pPOBOI U aHAIOrOBOM MH(YOpPMAILIMHU.
BHemnHel cpenoii | Lludpo-ananoroBoe mpeodpazoBanue (LIAII). Ilorperm-
Hoctu IIAIl. Amnanoro-mudgpoBsie npeodpaszoBarenu | Onpoc mo
(ALII). Ilorpemnoctu ALl Ilonstue o uudpoBoM| pe3yib-
9 METO/Ie XpaHEHUs U TMepeauu aHAIOTOBOM HHPOPMAIIMH. | TaTaM
' BBon ontuueckoro uzobOpaxkenus B OBM IIpuHuumnb! | MHAMBUAY
oToOpaxeHus: WHOOpPMAIMA HA TBEPJAOM HOCHTENE —| AJIBHOTO
NPUHTEPBl W TUIOTTEephl. AsdaBUTHO-IU(GPOBBIE U | 3aJaHUS
rpadguueckue HpUHTEpPH.. MaTpuuHble, CTpYHHBIE,
JIa3epHBIE U CBETOAMOHbIEC IPUHTEPHL. [[BeTHAs neyars.
Jlunuu cBs3u Metonasl  KoaupoBaHHs HMHGOpPMAIUHU: aMIUIMTYAHAS,
mexay JBM ¢azoBas u 4acTOTHas MOYJIALIUA. Bunst
pacmpeiesNieHHbIX JIMHUKA I pa3HbIX JIMalla30HOB
yacToT. JIByXmpoBoaHass JHMHUS U paJUOKaHAI
Tenerpadnoe ypaBuenue. CKOPOCTh pacmpOCTpaHEHUs
CUTHaJOB B JinHUU. BonHoBoe compotusienue. | Onpoc mno
Koakcuanpuplii kabenb u BuTas mnapa. OnTuueckue| pe3ylib-
10, BOJIOKHA u BOJIOKOHHO-ONTHUYECKHE Kabenu.| TaTam
PacmipocTtpaneHne cBeTra 1O ONTHYECKMM BOJIOKHAM. | MHAMBHUIY
OnTuyeckure MOJbI, JUCIIEPCUSt MOJI, KpUTHUYECKas JJIMHA | aJbHOTO
BOJIHBI.  ['paiM€HTHBIE  BOJIOKHA,  BOJIOKHa  CO| 3aJaHHUS
CTYNEHYaThIM MpoduseM MoKazareias MpeToOMIICHUS.
OnTuyeckue MepelaTYMKd M TNPUEMHHUKU: CBETO- U
(dboToMO0IBI, TTOYTIPOBOAHUKOBBIE J1azephl. [IpeaenbHast
CKOpoCThb  mepenaud  uHpopmanmu.  Onruueckue
COJIMTOHBI.
IlepcnexkTHBBI Peanuzanus ycTOMYMBBIX OJHO M MHOTOXJIEKTPOHHBIX
IBM. KBanToBble |COCTOSHMI B pa3IMYHBIX cucTteMax. KorepeHTHocTh
KOMIIBIOTEPHI coctossHui. IlpenenbHble pa3Mepsl, ObICTpOACHCTBHE U Onpoc 110
SHEpro3arparbl. BpMUHUCIEHWS B  KIACCUYECKOW U
KBaHTOBON ¢usuke. butbt u kyOuthl. KBaHTOBBIE pf;gg;-
11. anroputMbl. OOnactu mnpumeHeHus. Kak mnoctpouts ——
KBAaHTOBBIM KOMIIBIOTEP: HWOHHBIE JIOBYIIKH, SMP, ATBHOLO
MTOBEPXHOCTHBIE HaHOCTPYKTYPBHI. Pa3pymenue A

KOT€PEHTHOCTH KaK MCTOYHHUK OHIMOOK NMPH KBAaHTOBBIX
BBIUMCIICHUSAX M HX  Koppekuusa. IlepcniekTuBsl
peann3aliy KBaHTOBBIX KOMIIBIOTEPOB.




Ipumeuanue: JIP — omuem/3awuma aabopamophnou pabomul, KII - evinonmnenue xypcosoco npoexma, KP -
Kypcosou pabomst, PI'3 - pacuemno-epaghuueckoco 3aoanus, P - nanucanue pegpepama, 3 - scce, K - kornoxsuym,
T — mecmuposanue, P3 — pewenue 3aoau.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevyeH sl JJIA CAMOCTOSITEILHOH padoThI
00y4yarIUXCs M0 JUCHUILIMHE (MOIYJII0)

[Tepeuensb yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCITUTUIAHBI
Ne Bun CPC T10 BBITMIOJTHEHUIO CAMOCTOSTEIFHON pabOoThI
1 2 3
1 |U3yuennue Meroanueckue ykazaHUs IO OpraHU3alMU CaMOCTOSTEIbHOMN
TEOPETUYECKOTO paboThI CTYJCHTOB, YTBEPKACHHbBIE kadenpoit
MaTepuaia nH(OPMALMOHHBIX TeXHONOTUH, mpotokoa Nel ot 30.08.2019

Y4eOHO-MeTOUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00ydYaroIUXCs U3
YuCiia MHBAJIUAOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocraBistoTcst
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS M BOCIIPUATHS UH(DOpMALINU:

Jia U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B I1€4aTHOW (hopMe YBEIMYECHHBIM HIPUPTOM,

— B hopMe PIEKTPOHHOTO IOKYMEHTA,

— B opme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bIke bpaiimns.

JIist an ¢ HapyHWIEHUsIMHU CIlyXa.:

— B IIeYaTHOM ¢opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

Jjig U1 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEILHOTO anmnapara:

— B mieyaTHoOU hopme,

— B popMe IEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

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

3. O0pa3zoBaresibHbIC TEXHOJIOTHH
B coorBerctBum ¢ TpeboBanusmMu GI'OC B mporpamma JUCHMIUIMHBI MIpeTycCMaTpUBAET
UCMOJIb30BaHUE B Y4eOHOM IIpoliecce CIEAYIOUIMX 0Opa3oBaTeNbHbIE TEXHOJOTMM: YTEHHE
JEKUMHA C HCHOJB30BAaHMEM MYJIBTUMEAUMHBIX TEXHOJIOTUH; METOJA MallblX Ipynm, paz0op
IIPAKTUYECKUX 3a7a4 U KEHCOB.
ITpu 00yueHHH UCTIONB3YIOTCS CIEAYIOIUE 00pa30BaTEIbHbIC TEXHOIOTUU:

— TexHonoruss KOMMYHHMKaTMBHOTO OOyueHHMs — HampaBieHa Ha (OpMHUpOBaHUE
KOMMYHHUKaTUBHOW KOMIIETEHTHOCTHU CTYJIEHTOB, KOTOpast sIBJsieTCsl 6a30BOM, HEOOXOUMOM AJist
aJlaNTalliy K COBPEMEHHBIM YCIIOBUAM MEXKYJIbTYPHOU KOMMYHHMKAIUH.

— TexHosnoruss pa3sHOypoBHEBOTO (Au(p¢depeHINpPOBaHHOI0) OOydeHUs — MpeArnoaaraeT
OCYIIIECTBJIEHUE I103HABATEIbHON JE€ATENbHOCTH CTYJIEHTOB C Y4YETOM MX WHJIUBUIYaTbHBIX
CHOCOOHOCTEH, BO3MOXKHOCTEH W HMHTEPECOB, MOOMIPSS UX PEANTNU30BBIBATH CBOIl TBOpPUECKUI
noreHiyan. Co3gaHue W UCIOJIb30BAHUE JUArHOCTUYECKHUX TECTOB SIBIIAETCS HEOThEMIIEMOMU
YaCThIO JAHHOW TEXHOJIOTHH.

— TexHonmoruss MOIYJIBHOIO OOy4EHUS — MpelycMaTpUBaeT JEJNCHHE COAEep KaHus
JUCIUIUIMHBI HAa JIOCTaTOYHO aBTOHOMHBIE pa3zefibl (MOAYJIH), MHTETPUPOBAHHBIE B OOIIMI
Kypc.

— HudopmannonHo-kommyHukanuonnsle Texuonorun (MKT) - pacmmpstor pamku
00pa30BaTENILHOrO MPOLIECCa, MOBBIMIAS €r0 NPAaKTUYECKYK HAIPABIEHHOCTb, CIOCOOCTBYIOT



UHTCHCU(UKAIIMM CAMOCTOSATEIILHOM pa0OThl y4yallMXCsl M TOBBIIEHHIO I103HABaTEIbHOM
aktuBHOCTH. B pamkax UKT Beiaenstorcs 2 Buga TEXHOJIOTUI:

— TexHONOTHsT HCHOJB30BAHUS KOMIBIOTEPHBIX HPOrpaMM — IMO3BOJsET 3((HEKTUBHO
JIOTIOJIHUTB IIpo1iecc 00yUeHHUsI A3bIKY Ha BCEX YPOBHSX.
— IHTEpHET-TEeXHOJIOTMM — MPEAOCTaBISAIOT LIMPOKUE BO3MOMKHOCTH JUIs  ITOMCKA

uHpOopMaLny, pa3padoTKA HAYYHBIX IPOCKTOB, BEICHHS HAYYHBIX UCCIICIOBAHUIM.

— TexHonoruss WHAUBUAYATU3AUU OOYYEHHUS — IOMOTaeT pPeaJr30BBIBATH JMYHOCTHO-
OpUEHTUPOBAHHBIM MOAXOJA, YYUTHIBAs HWHIUBUAYAJIbHbBIE OCOOCHHOCTH U MOTPEOHOCTH
yUaIIUXCS.

— [IlpoexkTHass TexXHOJIOTUS — OpPUEHTUPOBAHA HAa MOJEIMPOBAHHUE COLMUAIHLHOTO
B3aMMOJICHCTBHS YyYalllUXCsl C IEJIbI0 pEIIeHUs 3a/ay, KOTOopas OIpelessieTcss B paMKax
npodeCcCHOHATBLHOM MOATOTOBKH, BBLACISI Ty WIM HHYIO TPEIMETHYIO 00JI1acTb.

— TexHonoruss oOyueHuss B COTPYIHUYECTBE — pealiu3yeT HACI0 B3aUMHOI0 OOy4YeHHS,
OCYIIECTBIISII KaK WHAMBUAYAJIbHYIO, TaK U KOJUJIEKTHBHYIO OTBETCTBEHHOCTh 3a pEIICHUE
yueOHBIX 3ajau.

— MHWrpoBas TexHOJOTUSI — MO3BOJIAET Pa3BUBATh HABBIKU PACCMOTPEHMSI PsAZla BO3ZMOXKHBIX
Croco00B pelieHus: nMpodiIeM, aKTUBU3UPYS MBIIIJICHHE CTYJEHTOB U PACKPBIBAas JTHUYHOCTHBIN
MOTEHINAJ Ka)KJ0T0 yJarerocs.

— TexHonoruss pa3BUTHS KPUTUYECKOTO MBIIIJICHUS — CIOCOOCTBYeT (HOPMUPOBAHUIO
Pa3HOCTOPOHHEH JMYHOCTH, CHOCOOHOW KPUTHYECKH OTHOCUTHCS K WH(POpPMALNH, YMEHHUIO
0oTOMpaTh UH(OPMALIUIO ISl PEIICHUS [TOCTABIEHHOM 3a/1a4H.

KommiekcHOe MCronbp30BaHUE B y4eOHOM IPOILIECCE BCEX BBIMICHA3BAHHBIX TEXHOJIOTHIA
CTUMYJHUPYIOT JIMYHOCTHYIO, HMHTEUIEKTYaJIbHYIO aKTUBHOCTBH, Pa3BHBAIOT I[O3HABATEIbHBIC
IPOIIECCHl, CIMOCOOCTBYIOT (OPMHPOBAHUIO KOMIIETEHIIM, KOTOPBIMH JIOJDKEH O00JIa1aTh
Oyayuuii crienuaincT.

OcHoBHbIE BUIbl THTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHM BKIIIOYAIOT B CeOsI:

— pabora B MajbIX Tpynnax (KOMaHJe) - COBMECTHAsl JIESTEILHOCTh CTYACHTOB B TPYIIIE
MOJI PYKOBOJICTBOM JIMJEpa, HAlpaBlieHHAas Ha pelieHue oOIel 3amayu MyTéM TBOPYECKOTO
CJIO’KEHUS PE3YJIbTaTOB MHMBHIyaIbHON PaOOTHI WICHOB KOMAH/BI C JCJICHHEM ITOJIHOMOYUN U
OTBETCTBEHHOCTH;

— TIPOEKTHAst TEXHOJIOTHS - WHANBHyaIbHAsl WM KOJUIEKTUBHAS JESITELHOCTH TI0 0TOOpY,
pacrpeneneHrIo 1 CUCTeMaTH3ali MaTepraja Mo ONpeIeIeHHOW TeMe, B pe3ybTaTe KOTOPOM
COCTaBJIIETCSI IPOEKT;

— aHaTM3 KOHKPETHBIX CUTYallMid - aHaIW3 PEeabHBIX MPOOJIIEMHBIX CUTYAIlMid, WMEBIINX
MECTO B COOTBETCTBYIOIIEH 00MacTH MpodecCHOHANBHOW NesSATeNTFHOCTH, 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
mpernojaBaTenieM, Tak W CTYJSHTaMH BO BpeMs JIEKIUH, TaOOpaTOpHBIX 3aHATHNA W aHAIu3a
pe3yJabTaTOB CaMOCTOSITENBHON pabOThl. DTO OOYCIOBICHO TEM, YTO MPHU HCCICIOBAHUU M
peLICHUH KaXJOM KOHKPETHOW 3aJaud MMeeTcs, Kak IPaBHJIO, HECKOJIbKO METO/A0B, a 3TO
TpedyeT pa3zdopa 1 OICHKHU 1ETT0N COBOKYITHOCTH KOHKPETHBIX CUTYaIUH.

KOJHYECTBO
Hcnonb3yemMble HHTEPAKTHUBHBIE 00Pa30BaTebHbIE
Cemectp | Bua 3anstus HHTEPAKTHUBHBIX
TEXHOJIOTHH
4acoB
[IpakTrueckue 3aHSATUS B pexumax
5 JI B3aUMOJECHCTBUS «IIPEMOAABATENb — CTYAEHT» HU 8
«CTYHIEHT — CTYJIECHT»
HToro 8




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

Tembl, 3aaHusi U BOIPOCH JUISI CAMOCTOSITENILHOM pabOThl MPHU3BaHBl CHOPMUPOBATH
HABBIKM TIOMCKAa WH(OpMAIMK, YMEHHUS CaMOCTOSTEIILHO PACHIMPSATh U YLIYONsTh 3HAHUS,
MIOJTyYCHHBIC B XO/I€ JICKIIMOHHBIX U MPAKTUYCCKUX 3aHSATHI.

[Moxxon pa3dopa KOHKPETHBIX CHUTYAIMid IIMPOKO HCIIOJIB3YeTCs KaK MPEIoJIaBaTeNieM,
TaK ¥ CTYJCHTaMU TPH MPOBEJCHUN aHAJIN3a PE3yJIbTATOB CAMOCTOSTEILHON paOOTHI.

Jljis M1l ¢ OrpaHUYCHHBIMU BO3MOXHOCTSMHU 3J0POBbSI TIPEIyCMOTPEHA OPTaHU3AIHS
KOHCYJIbTAIIM C UCIIOJIb30BAaHUEM DJICKTPOHHOM TTOYTHI.

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUJ1st U1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnst AuIl ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpraHU3allus
KOHCYJIbTAIMH C UCTIOJIb30BAHUEM 3JICKTPOHHOH TMOYTEHI.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcsi.

4, OlleHO‘lele H METOAUIECCKUE MaTepHaJIbl
4.1 OueHouyHble cpeAcTBAa VIS TeKYHIEro KOHTPOJISA  YCIEeBAaeMOCTH H
NMPOMEKYTOYHOM aTTeCTAlUN

OrneHouHBIE CcpelcTBa HpEJHA3HAYeHbl Ui KOHTPOJIE M OLEHKHM 00pa30BaTeNbHBIX
JOCTHXKEHUN 00y4aroIMuXcsi, OCBOMBIIMX MpOrpamMmy ydeOHOW AMCLUMILIIMHBI «HAa3BaHHE
JUCLUTUINHBD.

OneHouyHbIEe CpeCTBa BKIIOYAET KOHTPOJIbHBIE MaTepuaibl Ul MPOBEACHUS TeKylIero
KOHTpoJs B ¢opme pedepara mo mpoOIeMHBIM BONpOCaM, Pa3sHOYPOBHEBBIX 3a/JaHUil, U
NMPOMEKYTOYHOM aTTecTalMu B (JOpMeE BOIPOCOB U 3aJIJaHUN K 3a4eTy.

OneHouHble CcpeAcTBa JUIsl WHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU

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

— NpU HEOoOXOAMMOCTH HHBAJIMAAM M JIHMLIAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3/10pOBbS MIPEIOCTABIISETCS JOMOJIHUTEIBHOE BPEMs JIJIsl IOJTOTOBKU OTBETA HAa 3K3aMEHE;

— [IpU MPOBEJICHUH HPOLEAYPhI OLIEHUBAHUS PE3YyIbTATOB 00yUEHHsI MHBAJIUAOB U JIUIL C
OTpaHMYEHHBIMHU BO3MOXHOCTSIMHU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUUECKUX
CpEeICTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOEHHOCTSMU;

— IIpU HEOOXOAMMOCTH JJIsl 00Y4AIOIIKXCSl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbSI
U MHBAJIUAOB TPOLESYpa OLCHUBAHUS PE3yJNbTAaTOB OOyUYeHHMsI 10 JUCLUILUIUHE MOXKET
IPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Iponientypa ornieHMBaHUsI PE3yIbTaTOB OO0Y4YEHHsS WMHBAJIUAOB M JIUI] C OIpaHUYECHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCHMUILIMHE (MOAYINIO) MpeaycMaTpuUBaeT MpPeIoCTaBlIEHUE
uHpopMmanuu B (opMmax, AZANTUPOBAHHBIX K OTPAaHMYEHHUSIM HX 3J0POBbS U BOCIPHUATHUS
uH(popMauu:

JUia nu1 ¢ HapyIIeHUsIMU 3pEHUS:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:



— B I1e4aTHoOM (opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

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

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

KoHTtponupyemsie pa3aernst (TEMbI) KOMIIe- HanMCHOBAHNE OLCHOHOIO CPEACTBa
Ne POTHPY p Texymmit IIpomexyTrounas
JMCIUITTAHBI TEHIMH
KOHTPOJTh aTTecTamys
1|BBenenune OIIK-1 YO 3B (1)
5 OCHOBBI TEOPUH HICKTPOIPOBOUMOCTH OIK-1 VO, [P 3B (2-6)
METAJIJIOB U TOJYIIPOBOIHHKOB
3|DneMenThl PU3HUKHU MOTYIPOBOTHUKOB OIIK-1 YO, KP 3B (7-11)
4 3JI€MGHTHEUI 0a3a coBpemMeHHBIX DBM, OITK-1 VO, IIP 3B (12-13)
CUCTEMHBIH OJIOK.
5 HOJ‘IyripOBOL[HI/IKOBBIe 3aIIOMHHAFOIIHE OIK-1 VO, [P 3B (14)
YCTPOWCTBA
6|uTepdeiichl BBOIA-BBIBOIA ggfgl’ YO, 3P 3B (15)
7|Buerntsas maMats B OBM. ggi—l, Yo, 3P 3B (15)
OIIK-1,
8|Otobpaxenue uupopmarmu B IBM [K-2 YO, 3P 3B (16)
9|Crs13p OBM c BHelIHel cpeaon ggfgl’ YO, 3P 3B (17)
10|JTuruu cBs3u Mesxay OBM ggfgl’ YO, 3P 3B (18)
OIIK-1,
11 |{ITepcnektursl 9BM. KBaHTOBBIE KOMITBIOTEPHI IK-2 I[P, 3P 3B (19)

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

CoorBercTBe MNOPOTOBOMY VPOBHI) OCBOEHHSA KOMIIETEHIINH MJIAaHUPYEMbIM
pe3ynbrataM OOyYeHHs M KPUTEpHUsIM UX OLCHUBaHUS (OLIEHKA: YAOBJIETBOPUTEIbHO
/3a4TeH0):

OIIK-1 Cnoco0eH npuMeHATH (yHAaMeHTAJbHbIe 3HAHHS, MOJYy4YeHHbIe B 00/1aCTH
MATEeMATH4YeCKHX M (WJIM) eCTeCTBEHHbIX HAyK, M HCIOJb30BATh HMX B
npodeccHoHAIbLHOM 1eATeJTbHOCTH

3HaTB NOIIK-1.2 (40.001 A/02.5 3n.2) OreuecTBEHHBI M MEXIyHApPOAHBII OMBIT B
o0jacTh MareMaTHdyecKux M (WJIM) €CTECTBEHHBIX HAyK, M HCIOJb30BaTh HMX B
poeCCHOHATIBHOM J1eATENbHOCTH

Ymerb

Baaners  MOIIK-1.8 (40.001 A/02.5 Hdp.2 Tna.) edarenbHOCTb, HallpaBlIeHHAs Ha pPeLICHHUE
3a7a4 aHAJMTUYECKOTO XapaKTepa, MPEAINOoaraloIiuxX BBIOOp M MHOrooOpasue
aKTyaJbHBIX CIOCOOOB pEIIeHHUs 3a/lad, ¢ HCIHOJIb30BaHHWEM (YHIAaMEHTAIbHBIX
3HaHWH, TOJYYCHHBIX B 00JIACTH MAaTEeMaTHUECKUX U (MJTM) €CTECTBEHHBIX HaYK

IK-2 Crnoco0eH aKTHBHO Y4aCTBOBATH B MCCJIEJ0BAHHM HOBBIX MAaTeMATHYECKHX
Mo/eJIell B eCTeCTBEHHbIX HayKax
3HaTh NIIK-2.1 (06.016 A/30.6 3u.3) [IpeameTHas 061acTh U METOIBI MATEMATUIECKOTO

MOACIINPOBAHUA B €CTCCTBCHHBIX HAayKaXx



NIIK-2.3 (40.001 A/02.5 3H.2) OTe4eCTBEHHBI M MEXIyHAPOIHBIA ONBIT B
HCCIIEJOBAaHUH MaTEMAaTHYECKIX MOJIENEH B €CTECTBEHHBIX HayKax

Ymern HNIIK-2.6 (06.016 A/30.6 Y.1) Ananu3upoBaTh BXOJIHBIEC JAaHHbIE ITPH ITPOBEACHUN
UCCIIEJOBAaHUN MaTEMAaTHYECKUX MOJIENEH B €CTECTBEHHBIX HayKax

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

Cootserctere 0A30BOMY _YPOBHI)  OCBOEHHS KOMIIETEHLUH  IUIAHHPYEMBIM
pe3ysibTataM OOy4YeHHUsI K KPUTEPUSIM HX OLICHHMBAHUS (OLICHKA: XOPOIIO /3aYTEHO):

OIIK-1 Cnoco0eH npuMeHsITH (PyHIaMeHTAJIbHbIE 3HAHUS, MOJY4YeHHbIe B 00J1aCTH
MaTeMaTH4YeCKUX M (WJIHM) eCTeCTBEHHBIX HAyK, W HCIOJb30BaThb HX B
npodeccuoHaJIbLHOM 1eATeJTbHOCTH

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

Ymern

Baagerr  MOIIK-1.8 (40.001 A/02.5 dp.2 Tna.) destensHOCTh, HANpaBlIeHHAS HA pPellICHUE
3a/la4 aHAJTUTHYECKOTO XapakTepa, IMPEANoararoiiiux BBEIOOP M MHOTOOOpa3ue
aKTyaJIbHBIX CIIOCOOOB pEILIEHHS 3aJa4, C HCIOJb30BaHHEM (yHIaMEHTAIbHBIX
3HAHWU, TIOJYYSHHBIX B 00JIACTH MAaTEeMAaTUICCKUX U (WJIM) €CTECTBEHHBIX HAYK

nK-2 Cnoco0eH aKTMBHO Yy4acTBOBAaTh B HCCJIEJOBAHMU HOBBIX MAaTeMATHYECKHX
MojieJieii B eCTeCTBEHHBIX HAyKax
3Hatp NIIK-2.1 (06.016 A/30.6 3u.3) [IpeameTHas 061aCTh U METOIbI MATEMATHYECKOTO

MOJIEJIMPOBAHUS B €CTECTBEHHBIX HayKax
NIIK-2.3 (40.001 A/02.5 3H.2) OTe4yecTBEHHBI M MEXIyHApPOIHBIA OMNBIT B
UCCJIEJOBAaHUM MAaTEMaTHYECKUX MOJIEEH B €CTECTBEHHBIX HAyKax

Ymersn UIIK-2.6 (06.016 A/30.6 V.1) AHanu3upoBath BXOJHbIE IaHHbIEC PU TPOBEACHUU
UCCJIEJOBAaHUM MaTeMaTH4YECKUX MOJIETIEN B €CTECTBEHHBIX HayKax

Baamers UIIK-2.11 (40.001 A/02.5 [Ip.2 Tna.) [esarenbHOCTb, HAallpaBJICHHAs Ha peLCHHUE
3a/lad aHAJIMTUYECKOTO XapakTepa, MpeAroiararolx BbIOOp W MHOrooOpasue
aKTyalbHBIX CHOCOOOB pelIeHus 3ahay, pa3pabOTKU HOBBIX MAaTEMAaTHYECKHX
MOJIEJIEN B €CTECTBEHHBIX HAayKax

CootBerctBe HPOJABHHYTOMY VPOBHI) OCBOEHHUS KOMIETEHLMH IJIAHUPYEMBIM
pe3yabTaTaM 00yYEeHHUs U KPUTEPUSAM MX OICHUBAHUS (OICHKA: OTJIMYHO /3aUTEeHO):

OIIK-1 CnocoGen nmpuMeHATh (GyHIaMeHTAJbHble 3HAHMSA, MOJYYeHHbIe B 00J1aCTH
MAaTeMaTH4YeCKUX M (MJIH) eCTeCTBEHHBbIX HayK, M HCHOJIb30BaTh HX B
npodeccHOHATBHOM 1esITeTbHOCTH

3HaTh NOIIK-1.2 (40.001 A/02.5 3n.2) OTeuecTBEHHBIH U MEXAYHAapOIHBIH ONIBITB B
001acTH MaTeMaTHYeCKUX M (WJIM) eCTECTBEHHBIX HAyK, M HCIOJIb30BaTh HX B
poeCCHOHAIBHON e TETHHOCTH

Ymers

Baagerr MOIIK-1.8 (40.001 A/02.5 [Ip.2 Tn.) destenpbHOCTh, HalpaBlICHHAs] HAa PEUIEHUE
3a/la4 aHAJIMTUYECKOTO XapakTepa, MPEANoiaralolux BBIOOP W MHOTooOpas3ue
aKTyaJIbHBIX CIIOCOOOB pEIICHHs 3a/1ad, C HCIIOJIb30BaHHEM (YHIaMEHTAIBHBIX
3HAHWA, TOTyYEHHBIX B 00JIACTH MAaTEeMAaTUYECKUX U (MJIM) ECTECTBEHHBIX HAYK

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

MOACIINPOBAHUA B CCTCCTBCHHLIX HAyKaX



NIIK-2.3 (40.001 A/02.5 3H.2) OTe4eCTBEHHBI M MEXIyHAPOIHBIA ONBIT B
HCCIIEJOBAaHUH MaTEMAaTHYECKIX MOJIENEH B €CTECTBEHHBIX HayKax

YMerh UIIK-2.6 (06.016 A/30.6 ¥Y.1) AHanu3upoBaTh BXOHbBIC JAHHBIC TIPU MIPOBEICHUN
UCCIIEJOBAaHUN MaTEMAaTHYECKUX MOJIENEH B €CTECTBEHHBIX HayKax

Baagners UIIK-2.11 (40.001 A/02.5 [p.2 Tn.) [desarenbHOCTb, HAallpaBICHHAS HA PELICHHUE
33724 aHATUTHYECKOTO XapakTepa, MPEAINoJlararolluX BbIOOp M MHOrooOpasue
aKTyaJbHBIX CIHOCOOOB pelieHus 3anad, pa3pabOTKH HOBBIX MAaTEMAaTHYECKHX
MoJeJiell B €CTECTBEHHBIX HayKax

TunoBble KOHTPOJIbHBbIE 3aJaHUSI WM HHbIe MaTepHaJibl, Heo0XoAMMbIe s
OLIEHKM 3HAHWIi, YMEHUI, HABBIKOB MU (MJIH) ONBITA JESATEJIHLHOCTH, XapaKTepPHU3YHIIUX
Tanbl GOpMHUPOBAHNS KOMIIETEHIMH B Mpoliecce 0CBOEHUsI 00Pa30BaTeIbHOI MPOrPpaMMbl

IIpumepHnulii nepeyenv mem pegepamos.
1. Mmuorosmutrrepasie  TpaH3ucTtopbl. [loneBbie  Tpansuctopbl. MOII-cTpykTyphl €
M30JIMPOBAHHBIM 3aTBOPOM U UX OBICTPOJIEHCTBUE.
2. MarnetusmM. MaruuTHble MaTtepuaibl: JUAMAarHeTUKU, MapaMarHeTUKH, (eppOMarHeTHKH.
KpuBas namaranueHHocty deppomaraeTukoB. Temmeparypa Kropu. JloMeHHast CTpyKTypa.
3. DnexrtponHo-ny4yeBas TpyOka (DJIT). @usznueckue nponeccsl B DJIT: TepmosnexkTpoHHas
IMHCCHS, OTKIIOHEHHE, (JOKYCHPOBKA, TFOMHHECIICHIIHS.
4. OcCHOBHbIEC HalpaBJICHUS Pa3BUTHs MHTErPAIbHBIX cXeM. [lepcreKTuBbl pa3BUTUS MUKPO- U
HAHODJIEKTPOHUKHU.
5. IIpuHUIHMIIBI IPOEKTUPOBAHUS UHTEIPAIILHBIX MUKPOCXEM U MUKPOIPOLIECCOPOB.
6. Apxurektypa ¢on Heiimana wu 0000meHHass CTpyKTypa CHCTEMHOro OJjoka:
mukponpoueccop (MII), namsats, muHa. OCHOBHBIE XapaKTEPUCTUKH MUKporporeccopa (MII):
TEXHOJIOTHSI M3TOTOBJICHMSI, HANpPSOHKEHUE MUTAHUSA, 00bEM aJpecyeMoil HamsTH, pa3psIHOCTb
IIMHBI JaHHBIX, TAKTOBAs YaCTOTa, pa3psiiHOCTh peructpoB. Lluki MII u ero ¢asbl.
7. BzaumopeiictBue mukpomnpoueccopa (MII) u onepaTUBHOrO 3alIOMHHAIONIETO YCTPOMCTBA
(O3Y). Cocobs1 oomeHa nadopmariueit mexxay MII u BHEIIHUMU yCTpOCTBAMU: CUHXPOHHBIH,
ACUHXPOHHBI M MOJYCUHXPOHHBIN. Pexxumpl paboThl mIpoleccopa: NpepbiBaHUE, NPSIMOMN
JOCTYT K MaMsITH, OKUJaHKE.
8. Illmeet w wux ocHoBHble xapaktepuctuku (ISA, VESA, AGP, PCI, PCI-E).
MynpTunekcupoBanue. CeBEpHBIN U FOKHBIM MOCT.
9. Crhenmanm3upoBaHHBIE MHKPOIPOLECCOPEl. MYyIBTHIIPOLIECCOPHBIE W MHOTOSACPHBIE
koHpurypauuu. Cynep 9BM.
10. OOmiast opraHuzanusi MamMsITH. XapaKTEPUCTUKH TaMATH: OBICTPOACHCTBHE, MOTpedsseMast
MOIIIHOCTb, BO3MOKHOCTb JIOCTYIIA, CTOUMOCTb, EMKOCTb.
11. VerpoiictBo anementa quHamuueckoro O3Y. YerpoiicTBo anemenTa crarnyeckoro O3VY.
12. Duepro3aBucuMass M SHEproHe3aBUCHMas MNaMATh. JIMHaMUYecKoe  OIepaTHMBHOE
3anomuHaromee ycrpoiictBo (JO3Y). Ilpunummsl paboOTBl M METOJBI  pereHeparnu.
[Tpumenenne JIO3Y B OBM.
13. TloctosiHHOEe 3amommHaromee ycrpoicTBo (I13Y). DnemMeHTH Ha OCHOBE CTPYKTYp C
iaBarouuM 3aTBopoM. Ctupanue mHpopmanuu. ITpumenenue 113V B DBM. CpaBHutenbHbe
XapaKTEPUCTUKHU U IepcneKTuBsl pazputus 113Y. @nemr-namaTs.
14. Ponp u MecTo pa3nuuHbIX TUNOB mamaTd B OBM. [lpuHuMIBI OpraHu3aluu HaMsaTH.
HampaBnenust pa3BuTUs 3allOMMHAIONIUX YCTPOMCTB. IlepcrieKTHBHBIE TEXHOJIOTMH YCTPOMCTB
HaMsATH.
15. Ompenenenue snemenTta namsatu. bucrabunabHocTs. Tpurrepsr.
16. Tpanszuctopsl ¢ MOII-cTpykTypoil. TpaH3UCTOPHI C MIaBAIOIIUM 3aTBOPOM.
17. ®yuxnuu uHTepdelica BBOAa-BbIBOAA. KOHCTPYKTHBHAsE COBMECTUMOCTb HHTEP(QEHCOB.
YcrpoiictBo TunnuHoro uHTepdeiica. Meroast gocryna FIFO u LIFO.



18. Unrtepdeiic mnocnemoBaTenbHOW  cBA3M. JIyluleKcHas M TMOJYIYIJIGKCHAs — CBS3b.
ACHUHXpOHHAasT M CHHXpPOHHAsl CBsI3b. THWIBI YHUBEPCAJIbHBIX U CIELUATU3UPOBAHHBIX
unTepdeiicoB. CkopocTs nepenaun HHPOPMALUU U HIEKTPHUUECKUE TapaMEeTphI.

Monem. AMmuTyaHasi, 4acToTHas M (a3oBas Monynsuus curHana. llepegaua JaHHBIX IO
Tesie(OHHBIM JHHUAM. CKOPOCTh Mepeiayn JaHHBIX.

19. IlpuHimnsl XpaHeHUs, 3alUCH U CUUTHIBAHUS MHQOpPMAIMM HA MarHUTHBIX HOCHUTEISX.
Tunbel MarHUTHBIX HOCUTENIEH M MAarHUTHBIX TOJOBOK. llpomonbHas m momnepeuHas 3amuch
uHpopmanuu. [IpenenbHas MIOTHOCTH 3aIIMCH U CKOPOCTH JOCTYIIA K 3aIMCAaHHON MH(OpMaLnu.
JIBoiiHOl aHTH(eppOMarHuUTHBIN cioil. BeprukampHas 3anuch MHGOOPMAIMM HAa MarHUTHBIX
JTUCKaXx.

20. Opranmzanms wuHQOpPMAIMM HAa MArHUTHBIX JHMCKax. | OJIOBKH, JOPOXKKH, CEKTOPHI,
muwnHIpsel.  CTpykTypa pabodero cios MarHUTHBIX JAUCKOB. @usuueckue (HakTopsl,
OrpaHMYMBAIOLINE TUIOTHOCTh 3aIIUCH.

21. Vcnionb3oBaHUE ONTUYECKUX SIBJICHUMN ISl OBBIICHUS TNIOTHOCTH 3allucu HHGOpMaIuu Ha
MarHUTHBIX HOCUTENISIX. MarHuTOONTHKA.

22. Onrtuueckas namsth. [IpeaensHas mioTHOCTh 3anucu uHGopMaiuu B ontuke. Konuposanue
23. muHpOpMaMK HAa OoNTHYECKOM KommakT-nucke. CD u DVD texnomoruu. Blu-Ray u HD-
DVD texHonoruu. YCTpOCTBO 3aIMChIBAEMBIX U Tepe3anuchiBaeMbIX KoMnakT-auckoB (CD-R,
CD-RW).

24. TloBbllieHHE MPEAENbHOM TUIOTHOCTH 3amucu MH(popMmanuu. MHOTOCIONHBIE ONTHYECKHE
mucku. TpexmepHas onTtudeckas namsaTh: (oTopedpakTHBHBIE U (POTOXPOMHBIE MATEPUAIIBI.

25. Ilpunnunel  oTOOpaxeHHs  BHU3yanbHOM  uHpopManuu. AndaBUTHO-IM(PPOBBIE U
rpaduveckrue (aHanmoroBsie) MOHHTOpPHL. DopmupoBanue wu3odpaxenuss B IJIT, crpounas
(uepeccTpoyHas U MPOTPECCUBHAA) U KaApoBas pa3BepTku. OToOpakeHue 1BeTa.

26. Ilnockme  MOHHTOpBL:  >KuUAKOKpUcTaumueckue  mucruiedn  (LCD),  mma3meHHbIe
(razopaspsimuabie, PDP) moHuTOpHI, Aucruien Ha OCHOBE aBTOANIEKTpoHHOW smuccuu (FED),
OLED-gucmnen, AMOLED-aucrieu.

27. Beon u BbBOg wuHpopmanumun B OBM. Ludpo-anamoroBoe u anajoro-uudposoe
npeoOpa3zoBanue. [lpunnunsl peanusanuu. PaspsgHocts u morpemnoctu LAIT u  ALIL
[TonsiTrie o MPPOBOM METO/I€ XpaHEHUS U Mepeaydl aHAJIOTOBOM HH(OPMALIUH.

28. BBox onrtudeckoro nzobpaxenus B DBM: nipubops! ¢ 3apsgoBoii ces3pio (I[13C). [Mpuanmmn
nercreus [13C-kamepsl.

29. TMpuHnmns! 0TOOpakeHNs: HHOOPMAIH Ha TBEPBIX HOCUTEINSX — MPUHTEPHI U TUIOTTEPHI.
AndasutHo-nppoBele U Trpaduyeckue MNpUHTEpbl. MaTpuuHble, CTPYyHHbIE, Ja3epHble H
CBETOJIMO/IHbIE TPUHTEPHI. [[BeTHas neyats.

30. MeTtozas! KoupoBaHUs HH(GOPMALMU: aMILTUTY/AHAs, (pa30Bas U YaCTOTHAS MOJTYJISLIMSL.

31. TlpenenbHbIe pa3Mepbl, OBICTPOJCHCTBHE W 3HEprosarparbl. HaHOTEXHOJIOTHH W HOBBIC
MaTepUabl.

32. BoluncieHHsT B «KJIACCHMYECKUX» M «KBAHTOBBIX» KOMITbIOTEpax. BHTBI M KyOWTHI
«KBaHTOBBIE» aITOPUTMBI.

33. OOmass cxemMa KBaHTOBOTO KOMIBbIOTepa. BO3MOXHOCTH M TEPCIEKTUBHI TPUMEHEHUS
KBAHTOBBIX KOMIIBIOTEPOB.

34. Tloctpoenue KBaHTOBOro KommbioTepa. KorepeHTHOCTh cocTosiHuil. OcoOeHHOCTH
«KBaHTOBBIX» BbIUMCIIEHUH. Pa3pylieHne KOrepeHTHOCTM KakK MWCTOYHMK OLIMOOK TpH
«KBaHTOBBIX)» BBIUHUCIICHUSIX U UX KOPPEKIIUSL.

35. OcoOeHHOCTH ONTUYECKHX IHM(PPOBBIX YCTPOHCTB. BO3MOXHOCTM M NEPCHEKTHBBI
ONTUYECKOTO KOMITbIOTEPA.

36. IlepcriekTUBHBIEC HANpPaBJIEHUS PA3BUTUS MUKPO- U HAHODJIEKTPOHUKH.

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

Hepeqeﬁb 60NpOCO8, 6bIHOCUMbBIX HA 3a4ent



1. Kparkue cBeeHUs U3 KBAHTOBOM MEXaHUKH.

Onektponsl. Bomubl ne bpoiinsa. CooTHomenne HeonpeneaeHHOCTH. BomHoBast QyHKITuSI.

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

Yactua B OJHOMEpPHOW NOTEHUHAIbHOM siMe. AToM Bogopona. CHEKTp 3IEKTPOHHBIX
COCTOSIHUI aToMa BOAOPOAA. DHEPreTUUYECKHE COCTOSIHUSI 3JIEKTPOHOB B MHOTI03JIEKTPOHHBIX
atomax. KBaHTOBbIe uncia. DneKTpoHHbIE 000704Ykd. Bunapl xumuueckoit cBsaszu. Ilonarue o
30HHOM CTpYyKType TBepAbIX Teisl. lIpuHuun pasneneHus BELIECTB HAa IPOBOAHMKHU (METaJlIbl),
HOJIYIIPOBOJIHUKH M U30JIATOPHI (IUAIEKTPUKH).

3. DIIEKTPOIPOBOIHOCTh TBEP/BIX TEIL.

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

4. Pactipenenenuie @epmu. DIEKTPOHBI U JBIPKU.

KosnnyectBo 31€KTpOHOB B 30HE NPOBOAMMOCTH. COOCTBEHHas KOHUEHTpalMs HOCHTEIeH
3apsjia B MOJIYNPOBOJHUKE. YpoBeHb DPepMu B OECIIPUMECHOM IMOTYITPOBOIHUKE.

5. CoGcTBEeHHas ¥ TpUMECHast IPOBOAUMOCTD IOTYIIPOBOJHHUKOB.

ITonynpoBonHukM n- u p-tuna. Ilonoxenue ypoBHsa DepMH B 3JIEKTPUYECKH HEUTPAIBHOM
IIOJIyNIPOBOJHUKE. TEXHOJIOTUN JIETUPOBAHUS MIOJIYIIPOBOIHUKOB.

6. JIBrmxeHne CBOOOHBIX HOCUTEIIEH 3apsa B METaJUIaX U MOJYIMPOBOTHUKAX.
[TonynpoBoHUKH B MHKpo3jiekTpoHuke. Hocutenu 3apsga B nomynpoBogHuke. J[perdoBbiit
ToK. lnddy3nonnslii Tok. 3akoH Oma. YpaBHEHHE HETIPEPHIBHOCTH.

7. 271EKTPOHHO-IBIPOYHBIE NIEPEXOABI U UX XaPAKTEPUCTUKH.

KoHTakTHBIE SIBIEHUS HA TPaHUIIE ABYX HOJYNPOBOJHUKOB. DJIEKTPOHHO-ABIPOYHBIN MEPEXO.
Pacuet nons u norenumana. [llupuna 3anuparomero cios. Beicota noreHuansHoro 6apnepa.
Wuxekuuss M 3KCTpaklMsg HEOCHOBHBIX HOCHUTENEH 3apsjia B p-N-mepexone. Bomprammnepnas
xapakrepuctuka. Buabl npoGoes. [lomynpoBoaHukoBele auonbl. JuddepenuuansHoe
COINpoTUBIIEHUE P-N-Tiepexo0B. bapbepHas eMkocTh p-N-niepexona. Jud¢ysunonnas eMmKocTs p-
n-nepexona.

8. Jlpyrue Buibl KOHTAKTOB.

Kontakr Mmeramn  —  nonynpoBoaHMK.  Omuueckne — KOHTAakThl.  KOHTakT — Mexny
MOJIYTIPOBOJHUKAMHU OJIHOTO THUIIAa TPOBOAUMOCTH. ['eTeponepexosl.

9. bunonsipHble TPaH3UCTOPBI.

B3aumoneiictBue 1ByX OJIM3KOPACIOIIOKEHHBIX AJIEKTPOHHO-IBIPOYHBIX MepexooB. [IpuHumn
paboThl OMIIONIIPHOTO TpaH3UCTOpa. Buabl OUMONSAPHBIX TpPaH3UCTOPOB. Poib TOKa yTedkH
MEX1y KOJJIEKTOPOM U 0a30i.

10. Pexxumbl paboThl M CXEMBbI BKJIIOUEHHSI OUITONIIPHBIX TPAH3UCTOPOB.

Pexxumbl pa®oTsl. OCHOBHBIE CXEMBbl BKJIIOYEHHS. YCWJIEHHME TOKa M HampsbkeHus. Cxema ¢
oOmelt 6a3oit. Cxema ¢ 06muM 3MuTTepoM. Cxema ¢ 0OLIM KOJJIEKTOPOM.

11. TloneBbie TPaH3UCTOPHI.

[TpuHIMI paboThI MOJEBBIX TPAH3UCTOPOB. Bubl moneBbix Tpanzuctopos. Flash — mamsts

12. Jlornueckue GyHKIIUU
IIpencraBinenue yoruueckux HyJled W eauHul. [lomoxurenpHas M OTpULIATENbHAs JIOTHKH.
WHuTerpanbHble IOTHYECKUE SJIEMEHTHI.

13. TpaH3ucTOpHBIE JTOTUKU
PTJI, TTJI, U2J1. [TapameTpsl nornyeckux anemMeHToB. Cymmarop.

14. IaTerpanpHble TPUTTEPHI
RS-tpurrep: mpunmmmn padoTsl, Tabmuia uctuHHOCTH; RST-TpUurTep, T-Tpurrep, JK-tpurrep.

15. 3anomuHaromue ycTponcTBa
O3V, II3Y. Buemnne 3Y. @PeppomarHeTukd. JloMeHHbIE CTPYKTypbl. MarnutHeie 3Y.
Maruauroontuueckue 3Y. Onruueckue 3V.



4.2 MeTonunyeckue MaTepuaJibl, onpeae/siioliue Npoueaypsl OeHUBAHUS 3HAHUI,
YMeHHil, HABbIKOB W (WIH) ONbITA [AeATEJbHOCTH, XAPAKTEePHU3YIOIIMX ITANbI
(popMupoBaHus KOMIIETEHIH I

MeToanuyeckue PECKOMEHIAUHU K CIa4Ye 3a4€Ta

Kpumepuu evicmasnenus oyerok

Ouenka «3aumenoy:

— IOCTaTOYHBIN 00BEM 3HAHUI 110 IUCIUIUIMHE;

— YCBOEHUE OCHOBHOM JIUTEPATYPhl, PEKOMEHOBAHHON y4eOHOI mporpaMmoi;

— yMEHHE OpPHUEHTHPOBATHCSI B OCHOBHBIX TEOPHSX, KOHLEMIUSAX M HaNpaBlICHUSIX IO
JUCLIUIUIMHE U 1aBaTh UM OLIEHKY;

— HCIIOJIb30BAaHHE HAYYHOW TEPMUHOJOTUH, CTHIIMCTUYECKOE M JIOTHUECKOE H3JI0KEHUE
OTBETa Ha BOIIPOCHI, yMEHHUE JIENIaTh BHIBOJIBI O€3 CYIIECTBEHHBIX OLIMOOK;

— BJaJICHUE WHCTPYMEHTApUEM Y4YeOHON AMCUMIUIMHBI, YMEHUE €ro HCIOJIb30BaTh B
pEILIEHNH TUIIOBBIX 3a/1a4;

— YMEHHE pelaTh CTaHJapTHBIC 3a/1a4H;

— aKkTHBHasi paboTa Ha JIADOPATOPHBIX 3AHATUAX, JAOCTATOYHBIH YPOBEHb MHCIIOJIHEHUS
MHAUBUAYAILHOTO 3afanus (pedepat, KOHTpoIbHas paboTa);

— JIOCTAaTOYHBI YpOBeHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIIETCHIINH.
OueHka «He3aumeHo»:

— ¢parMeHTapHbIe 3HAHUSI 110 AUCLUIIINHE;

— 3HAHUE OTJAEIbHBIX HCTOYHUKOB, PEKOMEHJOBAHHBIX Y4YeOHOH MporpaMmor Mo
JTUCIUTLINHE;

— IIPOMNYCK OOJIBIIIOrO YKCIIA 3aHATUN, TTACCHBHOE TIOCEIICHHE 3aHSTHIA,

— HEyMEHUE peliaTh CTaHAapTHBIC 3a/1a4H;

— HEYMEHUE UCNO0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— pabota Ha J1abopaTOPHBIX 3aHATHUSX,

— HEHUCIOJHEHWE WIM HU3KUH YypOBEHb (HAIM4Me TpyObIX OIIMOOK) HCIIOJIHEHUS
UHIMBUYaJIbHOTO 3ajaHu (pedepat, KOHTpoJIbHas paboTa);

— HU3KHUH ypOBEHb CPOPMUPOBAHHOCTH 3asIBIICHHBIX B pabouell mporpaMMe KOMIIETEHIIUH.

OneHouyHble CpeACcTBa JUIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX CUXO()U3NYECKHX OCOOCHHOCTEH.

— Npu HEOoOXOJUMOCTH HMHBAIMJIAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMHU
310pPOBbS ITPENOCTABIIAETCS AOMOJIHUTENBHOE BPEMsI JUIsl IOATOTOBKU OTBETA HA SK3aMEHE;

— IIpU NIPOBEICHUU MPOLIETYPHl OLIEHUBAHUS PE3YJIbTATOB O0YyUEHUsI UHBAJIUOB U JIUIL C
OTpaHMYEHHBIMH BO3MOXHOCTSIMHU 310POBbsI NPEAYCMATPUBAETCS MCIOIb30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYATbHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH AJIs1 00YHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U UHBaJWAOB IMpOLEypa OLIEHWBAHUSA pE3yJIbTaTOB OOyYEHHUs M0 AMCLUMIIIIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Ipouenypa oneHuBaHusl pe3yiabTaToB OOYyYEHHS WHBAJIMAOB U JIML[ C OrpPaHUYEHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsI 110 TUCIMIUIMHE MpPeAycMaTpUBaeT MpeA0oCTaBlIeHHEe HHPOPMALUU B
dbopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSIM UX 370POBbS U BOCIIPUATHS UH(POpMaLIUU:

JUnist U1 ¢ HapyIIEeHUSIMU 3PEHUS:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.



JList L ¢ HapyleHUssMY OITIOPHO-BUIaTEIbHOTIO anrapara:

— B IIeYaTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

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

5. Ilepeyennb y4yeOHO# JuTepatypbl, HHPOPMALMOHHBIX PECYPCOB U
TEeXHOJOTUM

5.1 OcHoBHasi TUTEpaTypa:

1. CasenbeB, U.B. Kypc obmieii ¢usuku. B 5-u 11. Tom 5. KBaHTOBas ontuka. ATomHas
¢uzuka. Ousuka TBepaoro Ttena. dumka aTOMHOTO sApa M O3JIEMEHTAPHBIX YaCTHUIL
[Dnexrponnsiii pecype] / U.B. CasenbeB — CI16.: Jlans, 2011. — 384 ¢. — Pexum mocrymna:
https://e.lanbook.com/book/708.

2. Crapocenbckuii, B.M1. ®usnka moJympoOBOAHUKOBBIX MPUOOPOB MHKPOIEKTPOHHUKH: /
B.1. Crapocennckuii. — M.: FOpaiit, 2016. — 463 c.

3. bypbaesa, H.B. OcHOBBI ITOJIYIIPOBOIHUKOBOM 3JICKTPOHUKH [ DIEKTPOHHBIA pecypc]: yueol.
nocooue / H.B. Bbypbaesa — M.. ®umsmariur, 2012. — 312 c¢. — Pexum mpocryma:
https://e.lanbook.com/book/5261.

5.2 JlonotHUTeIbHASI JINTEPAaTypa:

1. T'pyaaman, M. OcHoBbl (u3uky mojaynpoBoanrkos / M. I'pynaman. — Mocksa:
OU3BMATIIAT, 2012. - 771 c.

2. byp6aesa, H.B. COopHuKk 3a7a4 1o moaynpoBoaHukoBoi snektponnke. /| H.B. bypOaesa,
T.C. quenposckas — M.: DUZMATIIUT, 2004. —168 c.

5.4. UHTepHeT-pecypcbl, B TOM 4YHcJe COBpeMeHHble NpogeccHOHAIbHbIE (a3bl
JAHHBIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHBIC CHCTEMbI
J1eKTPOHHO-0u0ImoTeuHbIe cucteMsbl (IBC):
1. DBC «FOPAWT» https://urait.ru/
2. DBC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAWH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com

5.5.1Ipodeccnonanbubie 0a3bl TaHHBIX:

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

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

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

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

ITomHOTEKCTOBEIE APXUBbBI BEAYHIUX 3allaAHbIX HAYYHBIX )XYPHAJIOB Ha Poccuiickoin
nnaTq)opMe HayuHbIX xypHaioB HOMKOH http://archive.neicon.ru

7. HanumonanbHas  anekTpoHHas Oubimoreka (moctym K DJIEKTpOHHOM — OuOIMOTEKe
auccepTanuit Poccuiickoit rocyaapcrsennoit 6unbnuorexu (PI'B) https://rusneb.ru/

8. Ilpesunentckas oubmmorexa um. b.H. Enpuuna https://www.prlib.ru/

9. Dmnextponnas koymekius Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action

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

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

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

ook wnE
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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. "Jlextopuym TB" http://www.lektorium.tv/

18. VuumBepcurerckas nnpopmanronnas cuctema POCCHS http://uisrussia.msu.ru

5.6. UudopManuoHHbIe CIPABOYHbIE CHCTEMBI:
1. KoucynwsranT [Lmtoc - cipaBodHast mpaBoBasi cUcTeMa (IOCTYII O JTOKAJLHOM CETH C
KOMITHIOTEPOB OUOIMOTEKH )

5.7.Pecypchbl CBOOOIHOTIO J0CTYNA:

1. AmepukaHckas nateHTHas 6a3a qaHHbIx hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAJACKUX AMccepraruii hitp://www.nlc-bnc.ca/thesescanada/

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

4. MuUHHCTEPCTBO HayKH U BhICIIEro oopazoanusi Poccutickoii deneparm
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii moptan "Poccuiickoe oopazosanue” http://www.edu.ru/;

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

7. Enunas xoutekiys mudpoBbix o0pa3oBaTenbHbIX pecypcos http://school-collection.edu.ru/ .

8. ®denepanbHbIi EHTP HHPOPMAITHOHHO-00pa3oBarenbHbIX pecypcos (http://fcior.edu.ru/);

9. IIpoekt ['ocynapcTBeHHOro HHCTUTYTa pycckoro a3bika uMeHu A.C. [lymkuna
"Oo0pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaroHHbIN moptan "Pycckuii si3pik" http://gramota.ru/;

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

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

13. OOpazoBarenbHbIid opTan "Yueba" http://www.ucheba.com/;

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

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

1. Cpena MOAyIBHOTO TUHaAMHUYecKoro ooydenus http://moodle.kubsu.ru

2. baza yueOHbIX IJIaHOB, y4€OHO-METOIUYECKUX KOMILJIEKCOB, IyOJUKAlUA U KOHPEpEeHIUH
http://mschool.kubsu.ru/

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

4. DnexTpoHHbI apxuB qokymeHToB KyoIl'Y _http://docspace.kubsu.ru/

5. DnexTpoHHble 0OOpa3oBaTeNbHBIE pecypchl Kadeapbl HHGPOPMAIMOHHBIX CUCTEM U
TexHojoruii B oOpazoBanuum KyOI'Y u Hayuno-merogmueckoro >xypHaia "IIKOJIbBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. MeToanueckue YKa3aHusi s OOy4YAKOIIMXCS 1O OCBOEHUIO
AUCHHUILIUHBI (MOIYJIs1)

[To kypcy mnpenycMOTpeHO NTpPOBEACHHUE JICKIMOHHBIX 3aHSATHI, Ha KOTOPBIX JAETCA
OCHOBHOM CI/ICTeMaTI/I?)I/IpOBaHHBIﬁ MaTcepral U NPaKTUICCKUX 33.H$ITPII>1, Ha KOTOPBIX CTYIACHTBI
HpI/IMeHﬂIOT HOJ'Iy‘IeHHBIe TeOpeTH‘IeCKI/Ie 3HAHUS K peHIeHI/IIO KOHerTHI)IX 3agad. ypOBeHB
YCBOCHUA TCOPCTHYCCKOI0 MaTcepuajgia IMHIpPOBCPACTCA 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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[lpu wu3yuenun kypca «®Dusznyeckrue OCHOBBI MocTpoeHuss OBM» HeoO0Xxoanmo
aKTUBU3UPOBaTh OCTATOYHBIC 3HAHMS CTYJEHTOB IO TaKUM JUCLMIUIMHAM, Kak (u3Mka u
apXUTEKTypa KOMIBbIOTEPOB.

Heo6xonuMo OTMETUTH MPAKTUYECKYI0 3HAYMMOCTh COOTBETCTBYIOLIMX HPOOIIEM,
o0paTuTh BHHMaHUWE Ha TPeOOBAaHUS, NPEABABISEMbIE K COBPEMEHHOMY CIELUAIUCTY —
IPUKJIAJHOMY MAaTe€MaTHUKy, MOSICHUTh HEOOXOJUMOCTb HCIOJIb30BAHUS MOJTYYEHHBIX 3HAHUH
IIPU U3YUYEHHUHU MOCIIEIYIOIINX CIIEHHUAIbHBIX KYPCOB.

BaxaelmmMm 3Tarnom Kypca sBJISeTCsl CaMOCTOsITeNIbHAas padoTa 10 AUCHUILIUHE.

Lenpto caMOCTOSATENHHONW pabOTHl SBISETCA YIayOJieHHWEe 3HAHUWM, IOJyYEeHHBIX B
pe3yibTare ayJUTOPHBIX 3aHATHH, BIPAOOTKA HAaBBIKOB MHIAMBHyalbHON pabOThl, 3aKpeIIeHUE
HaBBIKOB, C(DOPMUPOBAHHBIX BO BPEMsI MPAKTUUECKUX 3aHATHH.

Paszoenvl oucyunnunvl, viHocuMbIe HA CAMOCMOAMENLHOE U3YUEHUE

1. Texnonorum cozganus UC, BUC u CBUC

2. BeimonHeHNE TOTHYECKUX Omepaluii Ha 0a3e moIyNpPOBOHUKOBBIX TPHOOPOB.
3. AHanoroBas u nudpoas 00padboTka HHPpOpMaIIUH.

4. HelipoceTeBble apXUTEKTYPbl KOMIIBIOTEPOB.

5. [apannenpHble apXUTEKTYPbl KOMITBIOTEPOB.

6. CereBble TexHosoruu. Tononorus. Buasl nuauii cBa3u. OCHOBBI Nepelayll CUTHAJIOB
M0 TUHUSM CBSI3U

B ocBoeHWW NUCHUTUIMHBI WHBATUAAMH U JIUIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3I0pOBbsl OOJBIIOE 3HAUYCHHWE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOTHATEITFHOE PA3bsICHCHHE YIeOHOT0 MaTepuara.

NunuBuayanbHple KOHCYJIbTAlMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIONUM HHIUBUyaTU3allMd O0yYCHHUS U YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTelieM W OO0yYaroIIUMCS WHBAIWIOM WM JIUIOM C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. MaTtepuajibHO-TEXHUYECKOE o0eclevyeHue Mo JUCUMIIMHEe (MOTYJII0)

HO BCEM BHIAM y‘IC6HOfI HCATCIIBHOCTU B paMKax JOTUCHUITIIINHBI I/ICHOJII)ByIOTCﬂ
ayuTopuu, Ka6I/IHeTH 58 J'Ia60paTOpI/II/I, OCHAUICHHBIC HeO6XOI[I/IMI>IM CliCcHUaJIN3UPOBAHHBIM U
71a00paTOPHBIM 000PYIOBAaHUEM.

Ne Bux pa6ot HanmeHnoBanue yueOHOM ayIUTOPHH, €€ OCHAILEHHOCTh
000py/I0BaHUEM M TEXHHYECKUMHU CPEJICTBAMU O0yUYECHUS
1. JIeKMOHHBIE 3aHATUSL | AyaUTOpHS, YKOMIUIEKTOBaHHAS CTeMAM3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPeJICTBAMU 00yUEHHSI
2. I'pynmoBeie AynuTopus, YKOMIUTEKTOBaHHAS CTIeMAN3UPOBAHHON
(MHIUBH Ty aIbHBIC) MeOenpl0 M TEXHHYECKUMH  CpeICcTBaMH  OOyudeHwus,
KOHCYJIbTaIHH KOMITBIOTEPAMH, TPOTPAMMHBIM 00eCIIeYeHUEM
3. Tekymmii  KOHTpONb, | Ayauropus, YKOMIUIEKTOBaHHAs CIeLUaIN3UPOBAHHON
MIPOMEKYTOUHAS MeOenpl0 M TEXHHYECKUMH  CpeICTBaMH  OOydeHwus,
aTTecTanus KOMIIbIOTEPaMHU, MPOrpPaMMHBIM 0OecledeHueM
4. CamocTosTenbHas Kabuner i1 camMocTOSITENbHONM  pabOThl, OCHAIIEHHBII
pabora KOMITBIOTEPHON TEXHUKOW C BO3MOXHOCTBIO TMOIKIIOUEHHS K
cetn «MHTEpHET»,TPOrpaMMO  SKPAHHOTO yBEIHUYEHUS U
00€CIEeYeHHbI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa30BaTENBHYIO Cpe/ly YHUBEPCHUTETA.

[Ipumeuanune: KonTkpernsanus ayauropuid u ux ocHaienue onpenensercs OIIOIL




