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Pabouas mporpamma muctumiuasl CogpemeHuvie npobiemvl NPUKiIaoHOU
mMamemamuxyu Y uH@opmamuxy COCTaBICHAa B COOTBETCTBUH C (enepasbHbIM
rocyJapCcTBEHHbIM 00pa30BaTENIbHBIM CTaHIapTOM Bbiciiero oopazoBanus (GI'OC
BO) no wnampaBnenuto 01.04.02 IlpuknagHas marematvka W HWHGOpMAaTHKA,
npod s MaTeMaTHIeCKOe MOJICIIMPOBAHNE B €CTECTBO3HAHNUN U TEXHOJIOTHUSX.

[Iporpammy cocTaBuiI(H): n/ﬁ /
' A.3., noueHT /A?/ ' —
[Adoamns

Pabouast mporpaMma JHCHMIUIMHBI YTBEp)KIACHA Ha 3acelaHud Kadeapbl aHaM3a
JTaHHBIX W HUcKyccTBeHHoro wuHtTemwiekra Ne 13 ot 20.05.2025 r. 3aBeayromias

KAJIMM1 Kosanenko A.B. R—
/ oAn1cCh

YTBepkaeHa Ha kadenpe npukiaaHoit mareMatuku Ne 9 ot 06.05.2025

3asenyromuii KIIM [Tucemenckuii A.B. %

VYTBepkeHa Ha kadenpe MatemaTuyeckoro mojaenupoBanus Ne 11
ot 22.05.2025 1.

i

= - :
= TMOJIMKUCH

3aenyrommiit KMM babGemrko B.A. ir;j[(:;ﬁ’;i?

YTBepxkaeHa Ha kadeape nHpopMarmoHHBIX TexHoJorui Ne 16 ot
14.05.2025 1.

3aBenyrommiit KUT ITonkonsun B.B.

YTBepkIeHa Ha 3aceJaHuH y9eOHO-METOINYECKON KOMUCCHHU (DaKyIbTeTa
KoMIbIOTEpHBIX TEXHOJIOTUIA U TPUKIAAHON MATEMATUKH

npotokon Ne 4 ot 23.05.2025 .
[Tpencenarens YMK dakynsrera  KoBanenko A.B.

4 MOAIHUCH

1

Peniensentsl:
[MTamommunkosa TaTtbsaHa JIeonngoBHa.
JIOKTOp menaroruyeckux HaykK, KaHIuaaT (U3MKO-MaTeMaTHYeCKMX Hayk,
npodeccop. IlodeTHpiit paOOTHUK BhICHIET0 MpodeccuoHaIbHOro oOpa3oBaHus PO.
Hupextop uHcTUTyTa (yHAamMeHTanbHbIX HayK (MDOH)DI'BOY BO «Kyol'TY».
Mapxkos Buranuii Hukosaesuu.
HoxTop TexHumdyeckux Hayk. IIpodeccop xadenpsl MHOOPMAIMOHHBIX CHUCTEM H
MPOrpaMMHUPOBAHUS MHCTUTYTa KOMIIBIOTEPHBIX CHUCTEM M HH(POPMAIIMOHHOM
oe3onacHoctn (MKCullb)®I'BOY BO «Kyol'TVY».



1 Hean u 3axa4m M3yYeHUs THCHUTLITUHBI

1.1 Ileanb ocBOeHHS AU CIIUTLIAHBI

[lenn wu3ydeHUs [AUCUUIUIMHBI ONPENEICHbl TOCYyAapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHIAapTOM BBICIIETO 00pa3oBaHus 1 cooTHEceHbI ¢ oomumu rensimu OOIT BO no nanpasieHnto
noarotoBku «llpuknannas maremaTuka U MHQOpPMATHKA», B paMKaX KOTOPOH MpernojaeTcs
JUCLUILINHA.

Llenbto OCBOEHUSI TUCIHUIUIMHBI SBJISIETCS M3yUYEHUE OCHOBHBIX MPOOJIEM MaTeMaTUKH U
MH(POPMATUKH, MATEMaTHYECKOTO MOJEIMPOBAHUS, YUCICHHBIX METOJOB M IPOrPAMMHBIX
KOMIUIEKCOB, a Takke (OpPMUPOBAHME Yy ACHUPAHTOB 3amaca 3HAHWM, JOCTATOYHOIO s
KBaJIM(UIMPOBAHHOW TMepepadoTKu  (PyHAAMEHTAIbHBIX TEOPETHUECKUX HCCIEAOBaHUN H
MOJIyYE€HHsI HOBBIX PE3yJIbTaTOB B Ipollecce MPaKTUYECKOW paboThl HAl TEMU WM HHBIMU
npobjieMaMy COBPEMEHHBIX MaTEeMaTHYeCKHMX METO/JOB HABBIKOB W YMEHHUH, MO3BOJISIOMINX
CTPOUTH MaTeMaTHYECKHE MOJICIH B ONMPEAENICHHBIX MPUKIAAHBIX 00JaCTIX (HAHOTEXHOJIOTHSIX,
THJIPOAMHAMUKE, TEIIOMACCONepeHoce, (HU3UKE, XHMHUH, SKOHOMHUKE, OKOJOTUHM H Jp.)
pa3pabarbiBaTh METOAbl AHAIUTUYECKOTO M YHCICHHOTO aHallM3a COOTBETCTBYIOIIMX KpPAaeBBIX
3a/la4, HHTEPIPETUPOBaTh IIOJYyUYEHHBIE pE3YyJbTaThl, pPa3pabdaTbiBaTh COOTBETCTBYIOIINE
MporpaMMHbIe KOMIUIEKCHI. L{enbio ocBoeHus yueObHol quciumminiabl « COBpeMeHHbIE MPOOIEMbl
MIPUKJIAJHON MaTeMAaTUKU U UHPOPMATUKN» SBJISETCS TaKKe OBJIAJICHUE 3HAHUSAMU U HAaBbIKAMU
MHTEJUIEKTYaJIbHOTO aHanu3a OONBIIMX JAHHBIX MPU pPEIICHUU psaAa MNPUKIATHBIX 3a1ad
IIPOM3BOJICTBEHHON U HAyYHO-HUCCIIEI0BATENbCKON €A TEIbHOCTH.

1.2 3agauyu JUCHUININHBI

—  (opmupoBanme  CcrOCOOHOCTH  HCHOJB30BATH ~ METOABI  MaTEMaTHYECKOTO
MOJIETTUPOBAHUS, YUCICHHBIX METO/IOB, HCIIOIb30BAHKE, Pa3padOTKe MPOrPAMMHBIX KOMILIEKCOB

— YYUTh HOBBIM COBPEMEHHBIM METOJIaM HCCIIEOBaHHS B 00JacTH MaTeMaTHYeCKOIrO
MO/IETTUPOBaHUS

— aKTyaJu3alus W pa3BUTUE 3HAHUI B 00JACTHM MAaTEMATUYECKUX MOJIEIEH CII0KHBIX
CUCTEM; U3yUEHHUE CYIIECTBYIOLIMX TEXHOJIOIHH MOATOTOBKH OOJILIINX JaHHBIX K aHAIH3Y;

— (hopmupoBaHNE YMEHUIN U HABBIKOB IIPUMEHEHUS YHUBEPCAJIbHBIX IPOrPAMMHBIX
MaKETOB U aHAJIIMTUYECKUX MIaTPOpM JJIs aHAJIN3a OOJIBIINX JTaHHBIX.

1.3 MecTo AucuMnIuHbI (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMmbl

Jucuumnnba «CoBpeMeHHble NpoOIeMbl NMPUKIATHOW MaTeMaTHKH M HH()OPMaTHKN»
OTHOCUTCS K 00si3aTenbHON yactu bioka 1 Jluctuminasl 1 Mmoayiu. JlaHHAs TUCHUIIIIMHA TECHO
CBsI3aHa C AMCUUIUIMHAMM 0a30Boro nukia «lccnenoBanue onepamnuii ¥ CUCTEMHBIN aHAIN3» U
«MaremaTH4eckoe MOJEIMPOBAHWE OJKOHOMHMYECKMX cuctem». OHa HampasieHa Ha
(¢bopMUpOBaHUE 3HAHUM, MPAKTUUYECKMX YMEHMH W HABBIKOB IO MPUMEHEHHMIO COBPEMEHHBIX
METOJIOB MCCIIE0BAHNUS CIOKHBIX COBPEMEHHBIX CUCTEM, COCTABIICHUS U aHAJIN3a MOJEIIEH.

OGecnieunBaeT QopMUpOBaHHE Yy OOY4YAIOMIMXCS CIHOCOOHOCTH K  TEOPETHUKO-
METOA0JIOIMYECKOMY aHalu3y NpoOjeM MOMCKa HOBBIX HETPUBHAIBHBIX 3aKOHOMepHocTed B
COBOKYITHOCTH H3Yy4Y€HHE 3TOH AMCUMIIMHBI FOTOBUT OOydYaeMbIX KaK K pa3jMYHbIM BHUAAM
IIPAKTUYECKON DKCIEPTHOM M aHAJINTUYECKOW AESITEIBHOCTH, TAK M K HAyYHO-TEOPETHUYECKOM,
HCCIIEIOBATENbCKON  AesTenbHOCTH. M3ydyeHue JaHHOM JAMCUMIUIMHBI  OasupyeTcss Ha
MaTeMaTHYeCKOM MOJrOTOBKE CTYAEHTOB, OTy4eHHOM npu npoxoxaeHun OOII 6akanaBpuarta.

1.4 TlepeuyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00YUYeHHMS N0 JUCHMILINHE (MO1Y.T10),
COOTHECEHHBIX € IVIAHUPYEMBbIMHU pe3yJbTaTaMU OCBOCHHMS 00pa30BaTeJbHOH MPOrpaMMbl

W3ydyenue paHHOW yueOHOW JAMCUMIUIMHBI HampaBiieHO Ha (GOPMUPOBAHHUE Y
o0yyaroImuxcs CIeIyOUX KOMIETEHIHI:

Kon n HaumMeHoBaHue nHIMKaTopa® PesynbTathl 00y4YeHHs IO TUCTIATUTAHE
JOCTIDKEHHS KOMIICTCHITHH

YK-1 CniocodeH ocymiecTBJISITh KPUTHYECKHI NVyK-1.1

aHaJIU3 NPOOJIeMHBIX CUTYaI[Hil HA OCHOBE (3H1) METOBI KPUTHYECKOTO aHATM3a MPOOIEMHBIX

CUCTEMHOI0 Imoaxo/aa, BblpaﬁaTblBaT]) CI/ITyaIII/Iﬁ Ha OCHOBEC CUCTCMHOTO ITOAX0Ja




Kon v HaumeHoBaHMe HHIUKATOpa™
IOCTHIKEHHS] KOMIIETCHIIMH

PC3yJ’II)TaTLI 06yquI/m 10 AUCIHUILIINHEC

CTpaTeruio aeicTBuii

NYK-1.2

(D/01.6 31.1) Bo3MOXKHOCTH CyIIeCTBYIOIIEH
MPOTrPaMMHO-TEXHUYECKON apXUTEKTYPbI, METOJIBI
aHaJM3a Ha OCHOBE CUCTEMHOTO I10/IX0/1a

NYyK-1.7

(D/29.7 31.3) TexHONOTHH BBITOJHEHUS PabOT MO
co3anuro (MoaupuKaum) u conpoBoxacHuio VC,
METO/Ibl aHAJIN3a HA OCHOBE CHCTEMHOT'O I0JIX0/1a
NYK-1.9

(V1) Crocob6eH BeIpabaThIBaTh CTPATETHIO ACHCTBHUHA Ha
OCHOBE Pe3yJIbTaTOB KPUTUIECKOT0 aHATIN3a MPOOIEMHBIX
CUTyauun

NYK-1.10

(D/01.6 V.1) [IpoBOaWTH aHATH3 UCTIOIHEHUS TPEOOBAHHIMA
Ha OCHOBE CHCTEMHOT'0 MOAXO0/1a, BEIpabaThIBATh
CTpaTeruro AeHCTBUN

NYK-1.15

(B.1) Bnaneet HaBbIKaMH KPUTUYECKOTO aHAIN3a METO/I0B
pELICHUH NOCTaBIEHHBIX 3a/1a4 Ha OCHOBE CUCTEMHOTO
MOAX0Aa

NYK-1.16

(B.2) Crioco6eH BbIpabaThIBaTh CTPATETHIO ACUCTBUH IPH
peanu3aly peleHuns MOCTaBIeHHON 3aJauK

(D/01.6 Tn.2) OrieHka BpeMEHH U TPYI0EMKOCTH
peanuzanuy TpeOOBaHMH K IIPOrpaMMHOMY 00€CIIEUeHUIO
Ha OCHOBE KPUTHYECKOTO aHAIN3 IIPOOJIEMHBIX CHTYaIHi

OIIK-1: CnocofeH pemiaTh aKTyaJbHbIE 321241
(byHraMeHTAILHON U NPHKJIAJHOH MATEMATUKH

HOIIK-1.1

(D/01.6 31.2) BO3MOKHOCTH COBPEMCHHBIX H
MEePCIEKTHBHBIX CPEJICTB Pa3pabOTKH IPOrPAMMHBIX
MPOIYKTOB, TEXHUUECKHUX CPEACTB MPU PEILICHUN
aKTyallbHbIX 33724 (yHIaMEHTAILHON U NPUKIAAHON
MaTeMaTuKu

NOTIK-1.4

(D/01.6 ¥Y.2) BeipabatsiBaTh BapHAHTHI peaU3adum
TpeOOBaHMI IPH PEIICHAN aKTyalbHBIX 33149
GbyHIaMEeHTATBHOW ¥ MPUKIIAHONW MaTEMATHKU
NOTIIK-1.8

(D/01.6 Tn.2) OueHka BpeMeHH U TPYAOSMKOCTH
peanu3aiuu TpeOOBaHHI K MPOrpaMMHOMY 00OECIEeUeHHIO
NpU pEIIeHUH AKTYalbHBIX 33724 (YyHIAMEHTAJIbHOU H
MPUKJIAHON MATEeMATHKU

NOIIK-1.9

(D/01.6 Tn.3) CornacoBanne  TpeboBaHUit K
MPOTrPaMMHOMY O0ECIEYECHUIO C 3aMHTEPECOBAHHBIMU
CTOPOHAMH TIPH PEIICHUH aKTyalbHBIX 3a/1a4
(byHIaMeHTaIbHON U IPUKIIATHON MaTeMaTHKI

OIIK-2: Cnioco0eH coBepIIEHCTBOBATD U
pean30BbIBATH HOBbIE MATEMATHYECKHE
METO/IbI pelieHusl MPUKIATHBIX 32124

NOTIK-2.1 ApryMeHTHpOBaHO BBIOMPAET U aHATU3UPYET
MPUMEHUMOCTH CYIIECTBYIOIINX METOJIOB JUISl PEIICHHMS
MIPUKJIAJTHOM 3aa41

NOIIK-2.2 TpeayaraeT HOBBIC WJIH COBEPIICHCTBYET
CYIIECTBYIOIINE METO/IBI, PEIICHUS MPHUKJIATHBIX 33134 B
obnacTu nmpodeccuoHaIbHOH NeATEeNbHOCTH




IIK-1 CnocoGen popmyaupoBaTh 1 pemiats HIIK-1.1
AKTyaJbHbIE U 3HAYHMBbIE 32/1a4H

NIIK-1.2

UIIK-1.5

NIIK-1.6

MaTCMaTUKN

(D/29.7 31.8) CoBpeMeHHEBI 0TEYECTBEHHBIN U
(yHIAMEHTAJILHON U IPUKJIAHOM MATEMATHKH | 3apyOeKHBIN ONBIT B PEIICHUH aKTyaJIbHBIX U 3HAUUMBIX
3ama4d GyHAAMEHTAIHHON U MPUKIIaTHOW MaTEMaTHKH

(AJ01.6 31.1) MeTop! ¥ TIpEEMbI (hOPMATH3AIIAH 3319
(byHIaMEHTAIFHON U MIPUKIIAHOW MaTEMaTHKH

(D/04.7 ¥Y.1) IlnaaupoBaTh MPOEKTHBIE paOOTEHI,
(hOpMyIpOBATh U peNIaTh aKTyalbHbIC H 3HAYHMbIC
3aga4n GpyHIaMEHTAILHON U NPUKJIQAHOW MaTEeMaTHKH

(D/01.6 Ta.1) Ananu3s BO3MOKHOCTEH peann3aiuu
TpeOOBaHMUI K MPOrPaMMHOMY OOECIIEUeHHUIO TIPU
pemeHnn 3a1a4 (GyHIAMEHTAIBHOW U IPUKIIaTHON

Pesynbrarel 00yueHHs IO AUCHMUIUIMHE JOCTUTAIOTCA B paAMKaX OCYIECTBIICHHUS BCEX BHIOB
KOHTaKTHOM 1 caMOCTOATENIbHON PabO0Thl 00y4YaIOMIKXCsl B COOTBETCTBUH C YTBEPKICHHBIMYYE€OHBIM

IIJIaHOM.

I/IHIH/IKaTOpI)I JOCTHXXCHUA KOMHGTGHHI/Iﬁ CUUTAKTCA

JOCTHIKCHUU COOTBCTCTBYIOIIMX UM PE3YyJIbTATOB 06yqu1/1$1.

2. CTpykTypa u cofepKaHue JUCUHHIIHHDI

2.1 Pacnpeaenenue TpyA0EMKOCTH JUCUMILIUHBI 10 BUIaM padoT

c(OPMHPOBAHHBIMU  TIPH

OOr11ast TpyA0EMKOCTh JAMCHHMILIMHBI COCTaBisieT 5 3auéthbix eauuui (180 wacos), ux

pacupCacJICHuC 1o BUaam paﬁoT MMpCcaACTaBJICHO B Ta6n1/1ue

Bun yuebHoit paboTbl Bcero CemecTpbl
4acoB (dachr)
1
AyIuTOpHBIE 3aHATHS (BCEro), B TOM YHCJIe: 56 56
3aHATHSA JIEKIIMOHHOI'O THIIA 28 28
3aHATHSI CEMUHAPCKOTO THUIA (CEMUHAPBI, TPAKTUYECKUE - -
3aHSTHSL)
JlaGopaTopHbIe 3aHATHS 28 28
HNHas koHTaKTHAas padoTa (Bcero), B TOM YucJie: 0,3 0,3
KonTpons camocrositensroit pabotst (KCP) - -
[Tpomexxytounas arrecranus (UKP) 0,3 0,3
CamocrosiTesibHas padoTa (Bcero), B TOM 4YucJie: 88 88
Kypcosas pabora - -
[IpopaboTka yueOHOTr0 (TEOPETUYECKOT0) MaTepHaia 14 14
CaMocTosATeIbHOE U3YUCHHE Pa3eiIOB, CAMOIIOTOTOBKA 38 38
(mpopaboTKa ¥ MOBTOPEHHE JEKIIMOHHOTO MaTepuana u
MaTepuaia Y4eOHMKOB U y9eOHBIX MTOCOOHI, IMOATOTOBKA K
71a060paTOPHBIM H MPAKTUYECKUM 3aHATHSIM, KOJUIOKBHYMaM
U T.1.)
Pedepatnr 14 14
[TonroroBka K TEKyIEMy KOHTPOJIIO 14 14
KonTpo.isb: 35,7 35,7
[ToaroroBka K 3K3aMeHy
IIpome:xxyTouHasi atrecTanuu (IK3aMeH) 35,7 35,7
OO01masi Tpy10eMKOCTh | 4ac 180 180
B TOM YHCJIe KOHTaKTHas pabota 56,3 56,3
3a4. efl. 5 5

2.2  Copep:kaHue TMCUUILTHHBI

Pacnpenenenue Bi10B yueOHOM pabOTHI U UX TPYJOEMKOCTH 1O pa3/iesiaM TUCIHUILIHHEIL.




Paznenb! (TeMbl) TMCIUIUIMHEI, H3y4aeMmble B 1 cemecTpe
KOJ'II/I"ICCTBO qacoB
BHeayauT
Haunmenosanue pa3zienos (Tem) Bcero |AyauTopHast pabota  ppHas
paboTa
JI JIP I13 CPC
CoBpeMeHHas MaTeMaTHKa, MAaTEMaTUYECKOE
1 MOJICJINPOBAHUE U TIOHATUE MAaTEMaTUYECKON 21 4 4 13
CTPYKTYpPBbI
) VYcrolurBbie JIMHEHHBIE aITOPUTMBbI 10 ) ) 6
' napamMeTpuIecKor UIeHTU(DUKAITIN
3. [IpoGnems! pemeHus } 21 4 4 13
Qg depeHraIbHbIX YPaBHEHUH 1
CUCTEM
4. OCHOBBI TEOPUH HEYETKUX MHOXKECTB U
HEYCTKOM JTOTUKH 21 4 4 13
OcHOBHBIE THITBI (PYHKITHI IPUHAIICKHOCTH 10 2 2
OHepaI_II/II/I HaJl HEYETKUMH MHOKECTBAMU 10 2 2
7. Heuyetkue oTHoOLICHUS 10 2 2
8. OCHOBBI HEUETKOM JTOTUKH 10 ) ) 6
0 CucreMbl HEYETKOI'O BLIBOJIA 21 A 4 13
10. |[IpoGaembl OONMBIINX JAHHBIX 10 2 2 6
HTOI'O no paszdenam oucyuniunol 144 28 28 88
KonTtpons camoctositensHoi padotsl (KCP) -
IIpomexxyTounas arrectarus (MKP) 0,3
IToaroToBKa K TEKyIieMy KOHTPOIEO 35,7
OO01mast TpyT0EeMKOCTb IO IUCIUTIIIHE 180 28 28 60

[pumeuanue: JI — nexiuu, [13 — mpaktudeckue 3ansatus / cemuHapsl, JIP — nabopatopHbie

3ansaTus, CPC — camocrositenbHast paboTa CTyAeHTa

2.3 Conep:xanue pa3iesioB (TeM) THCIUTNIUHBI

2.3.1 3aHAaATUS JEKIIHOHHOT0 THIIA

®opma
HaumenoBanue
No Coneprxanue pazaena (TeMbl) TEKyIETo
pa3zmena (TeMbl)
KOHTPOJIA
1. CoBDeMeHHAS MateMaTmaeckas cTpykTypa. MHOKeCTBa M 0TOOpaKeHHS
P [TonsATHE CTPYKTYPHI B MATEMATHKE U MPOTPAMMHIPOBAHUHT
MaTeMaTHKa, .
Onepanus, aeicteue, npaBmwio. CTpyKTYpsI (pa3aess)
MaTeMaTHIECKOe . .
4HCI0BbIX cucTeM. Mathcad u criocoOb! 3amanus AeCTBUI
MOJICTIMPOBAHUEC U N 4
HOHSITHE CTpyKTypHI 2JIeMeHTapHOH MaTeMaTHkH. Mepapxus
. cTpykTyp. IlapaaurmMa coBpeMEHHOT0 MaTeMaTHYECKOT0
MaTeMaTHIeCKOI
P— MOJISITUPOBaHNA. MaTeMaTH4ecKoe MOICTUPOBAaHHIE U
nHpopMannoHHbIe TexHoJoruH. OundpoBKa 3HAHUH.
2. Y eToHUMBLC [NocraHOBKa 3a]a9M MaTEMAaTUIECKOTO MOICITHPOBAHUS.
HHCHHDC [psimast u obpatHas 3agaun. KoppekTHOCTh 10 THXOHOBY
1 MHOXXECTBO KOppeKTHOCTH. Bripoxnenusie CJIAY n 2
ITOPUTMBI
o HopMmaieHOe perrenue. HecoBmectrrsie CJIAY u
apaMeTpUIecKOn
niceBopemenue. [Tnoxo obycnosnennsie CJIAY u gucno
UACHTU(DUKAIIA
o0ycioBineHHOCTH. CUHTYIISIPHOE Pa3JI0KESHIE MaTPHIIBI.
SVD-anroputm noctpoeHust HOpMaibHOTO
TICEBIOPEIICHUSL.
3. OObIKHOBeHHBIE TU(depeHIaTbHEIC ABHCHUS N-HOTO
[Ipobnems! perreHust Anddepent yp
nopsnka. Teopembl cymecTtBoBaHus. 3amaua Komu u
nuddepeHnnanbHBIX .
N KpaeBas 3a7a4da. Cuctemsl nuddepeHITnaIbHbIX YpaBHEHUH. 4
YpaBHCHHUU ¥ CUCTEM
Teopema cymiecTBOBaHUS W eIUHCTBEHHOCTH [lmkapa uist
cucreM. JluneitHsle  cucTeMbl UG depeHITHaIbHBIX
ypaBHeHUU. Teopema 0 CylIeCTBOBaHHUU U €IMHCTBEHHOCTH
Uil JIMHEHHBIX cucteM. CBOMCTBa pelIeHHI JUHEHHBIX
OIHOPOIHBIX cHUCTeM. JIMHEelHbIe HEOXHOPOIHBIE CHCTEMBI
b hepeHIMATEHBIX YpaBHEHHM. Jluneitnpie




muddepeHnranbHble  YpaBHEHUS N-TO Mopsiaka. Teopema)
CYLICCTBOBaHUS M CIWHCTBeHHOCTH. CBOIICTBa peIICHUIA
JIUHEWHBIX OJHOPOIHBIX AU (PEepCHINANBHBIX YPABHCHHS N-
Oro TOPSIKA.

4. OCHOBBI TEOpHUU OCHOBBI TEOpUHM HEYETKUX MHOXKECTB M HEYETKOH JIOTHKH.
HEYETKUX MHOXECTB  |MeTomonorus  CHUCTEMHOI0  MOJEIMPOBAaHUSA.  OTalbl
U HEYETKOM JIOTUKH CHCTEMHOTO MOJEJIMPOBaHUs. Buasl HeonpeaeaeHHOCTEH.

OCHOBHBIE ~ TOHSTHSI ~TEOPUM  HEYETKUX  MHOXKECTB. 4
OCHOBHBIE XapaKTEPUCTHKH HEYETKUX MHOXKECTB.

S. OCHOBHBIE THITBI KycouHo-nuHeiiHple  QyHKUMM — TpUHAIISKHOCTH.  Z-
(GyHKIuIi oOpa3Hblc U S-00pa3Hble (YHKIUU NPHHAMICKHOCTH. [1- 2
IPHHA/UISKHOCTH o0pazHble QyHKIUN NPUHAIIE)KHOCTH.

6. Omnepanyu Hax PaBeHCTBO ¥  JOMHHHMPOBAHHE HEUCTKHX MHOXKECTB.
HEYETKUMHU Omnepaiuu  mepecedeHusi, OOBCIMHEHHS W Pa3HOCTH
MHOXECTBaMH HEYeTKNX  MHOXecTB.  (DyHHZaMEHTaIbHbIE  CBOICTBA 2

orepanyii HaJ HEYCTKUMHU MHOXXECTBaMH. AJIbTepHATHBHBIC
omepanyu  MEepecedeHHs W OOBCOMHEHHWS  HEYETKHX
MHOXecTB. DyHIaMEeHTaFHBIE CBOMCTBA anreOpandecKkoro
nepeceyeHus U 00beANHEHNS Haj HEYETKUMY]|
MHOXXecTBaMH. ['paHHUYHBIE TepecedeHne W OOBEIMHEHHE.
JlpacTuueckue nepeceucHre U 00beIMHEHHE.

7. Heuerkne Heuerkoe oTHomeHHe: He4yeTkoe k-apHOe OTHOIICHHE,

OTHOIIEHHS MyCTOE HEYETKOE OTHOIICHHE, TOJTHOE HEYETKOE OTHOIICHHE, 2
OWHapHOE HEYETKOE OTHOLICHHE, OOpaTHOE HEYETKOe
otHommeHne. Crioco0bl 3aJaHWsl HEYCTKHX OTHOIICHHH.
OCHOBHBIE ~ XapaKTEPUCTHKH  HEYETKHX  OTHOIICHHH.
OTHOLIEHUSI MEXAYy [BYMS HEYETKHMMH OTHOLICHUSIMH.
Omnepanuy HaJl HEUSTKIMH OTHOLICHUSIMU.

8. OCHOBBI HEUETKOMI Hederkoe otoOpakenme. OrmpeneneHue HEYCTKOH U
JIOTHKH JIMHTBUCTHYECKOW IIepeMeHHON. HeveTkue BennanHbl, 9HuCIia

u uHTepBanbl. Omeparmuu HaA HEYSTKUMH  YHCIAMY 2
uHTepBaNamMu. HedeTkne umcna u mHTEpBansl B Gopme (LA
R)-pyHkimit  OnepanMu Hag HEYETKUMH YHCIAMHU U
uaTepBaamu (L-R)-tuma. TpeyrojpHble HEUSTKUE YHCIA U
TpanenneBHIHbIe HeYeTKUEe HHTEPBAJIbI.

9. Cucrembl [lonsTe HEYeTKOro  BBICKA3BIBAHMSA W HEUYETKOTO
HEYEeTKOTO npeankaTa. OCHOBHBIE JIOTHYECKUE OTIEPAIMN C HEYETKUMHU 4
BbIBOZIa BbICKa3bIBaHUAMM.  [IpaBuima  HEUETKMX  HPOAYKIMIA.

[Ipsimoii W OOpaTHBII METOABI BHIBOAA 3aKIIOUYCHUH B
cucTeMax HeYeTKMX mpoxykiuid. bazoBas apxuTektypa
CHCTEM HEUYeTKOro BbIBOAa. OCHOBHBIE ATallbl HEYETKOTO
BbIBoJIa. AnroputM Mampaanu. Anroput™ I[lykamoro.
Anroputm Jlapcena. Anroputm CyreHo.

10. [Ipob6nemsr 6onpiux  |bonbmrue naraeie . CyTh MPOOIIEMBI OOJBIINX JAaHHBIX 2

JTAHHBIX IMporpamma NodeXL I'pads corcerei.
2.3.2 JlaGopaTopHbIe padoThl
Haumenosanue . Popma
Ne Tematuka 3aHsaTHII/ pabop TEKYILETO
pa3zuena (TeMbl)
KOHTPOJIS
1 CoBpemeHHas [TocTpoenne nepapxus CTPYKTYp IEMEHTAPHOI

MaTeMaTuKa, marematuku. Cpena Mathcad u nuepapxus CTpyKTyp..

MaTeMaTHYecKoe

MOJIETIMPOBAaHUE U JIP

HOHSTHE

MaTeMaTH4ECKOM

CTPYKTYPBbI

2. VYceroiiunsbie Beipoxxaennsie CJIAY 1 HOpManbHOE peleHHe.

JIMHEHHbBIE anroput™bl | Hecosmectnbie CJIAY u ncesnopemenne B MathCad. P

napaMeTpuyYecKoi

UIeHTU(HUKALIH

3. IIpobnems! pemtenus  |Pemienne auddepeHMANbHbIX YPAaBHEHHH W CHCTEM B
amddepennmaneupix  |MathCad. TIpuMmeHeHne pas3indHbIX METOJIOB M IIOJXOI0B K P

YpaBHEHUH U CUCTEM

peumieHu0  (GU3MYECKHX  3a7ad  C
JuddepeHunanbHbIX YPaBHEHUH U CUCTEM

HCIIOJIb30BAHUECM




4, OCHOBBI TEOPUH MeTo10JI0THUS CHUCTEMHOTO MOJEJIUPOBAHUA. DTaIlbl JIP
HEYETKMX MHOXKECTB  |CUCTEMHOro MojenupoBanus. [locTtpoeHue HedeTkon
Y HEYCTKOH JIOTUKU mozemu B MatLab
5. OCHOBHBIE THITHI KycouHo-nuHeliHble  (YHKIUU MPUHAIJICKHOCTH. Z-
byHKIMIA obpasHble u S-00pa3Hble GyHKUUM MpuHaIexHocTH. I1- JIP
TIPUHAIIIC)KHOCTH oOpasHple (QyHKIUH TpHHAIISKHOCTH. IlocTpoeHne
HeueTKoU Mozenu B MatLab
6. Onepanuu Haj Omnepanuu nepeceyeHus, 0ObeAMHEHUsI M Pa3HOCTH TP
HCYCTKUMH HEYEeTKUX MHOXeCTB. DyHIaMeHTalIbHBIE CBOICTBa
MHO)KECTBAMHU orepanuii HaJl HeYSTKUMH MHOXecTBamMu B MatLab
7. Heuetkue CriocoObl  3amanuss  HeueTkux oTHomenuit B MatLab,
OTHOILICHUS OCHOBHBIE XapaKTEPUCTUKN HEUCTKAX OTHOIICHIHA TP
8. OCHOBBI HEUETKOU Heuetkoe otoOpaxkenue. OmnpenencHue HEYSTKOU U
JIOTUKH JIMHTBUCTHYECKOW TIepeMeHHoN. HeueTkue BeTMYuHBI, Yucial P
n wuHTepBanel. Omnepanuy HaJ HEYETKUMH  YHCIaMH
uHTepBanamu. Ilocrpoenne rubpumHoii cetr 8 MatLab.
9. Cuctemsl HeueTkoro  |OCHOBHBIC 3Tambl HEYETKOTO BBIBOJA. AJTOPUTM
BBIBOJIA Mampanu. Aaroput™m  Llykamoro. Anropurm TP
Jlapcena. Anroputm CyreHo.
10. IpoGnemsl Gonpiux  |[Iporpamma NodeXL I'padsl corcereit. P
JTAaHHBIX

kosutokBuyM (K), rectuposanue (T), Tunosoit pacuér (TP) u 1.1.

oOpa3zoBarenbpHble TexHOJI0ruu B coorBeTcTBUM ¢ DI'OC BO.

2.3.3 IlpuMepHasi TeMATHKA KYPCOBBIX padoT (MIPOEKTOB)
He 3annanupoBaso.

00y4yamuxcst Mo IMCHMUILINHE (MOTYJII0)

3amuTa abopatopHoi padotsl (JIP), Beimonnenne kypcoBoro npoekra (KII), kypcoBoit
pabotel (KP), pacuerHo-rpaduueckoro 3amanus (PI'3), manucanme pedepara (P), acce (D),

HpI/I HU3YUYCHUUN JUCHUIIJIMHBI MOTYT ITPUMCHATCS JICKTPOHHOC o6yquHe, JUCTAaHIIMOHHBIC

2.4 TlepeyeHb y4eOHO-MeTOAUYECKOT0 O0ecrevyeHnsl A5l CAMOCTOSATEbHON padoThl

[Tepeuens yueOHO-METOAUYECKOTO 0OECTICUSHHSI JUCTIATIIIMHBI 10
Ne Bung CPC BBITTOJIHEHHUIO CAMOCTOSTETHON PabOTHI
1 |IIpopaboTka 1 moBTOpEHHUE Meroaudyeckne yKazaHUS JUIA TIOJTOTOBKM K JIGKIMOHHBIM H
JIEKIIMOHHOT'O MaTepHaIa, CEeMUHAPCKHM 3aHATHSAM, YTBEPKICHHbIE Ha 3aceaHuy KadeIpbl IPUKJIATHON]
Marepuasa yaeOHo! u MaTeMaTuKy (akyJibTeTa KOMIBIOTEPHBIX TEXHOJIOTHH W TPHUKJIAJIHON
HAYYHOH JTUTEPaTypHL, Matematuku OI'BOY BO «Ky6I'V», mporokon Ne7 or 18.04.2018 r.
MIOJITOTOBKA K CEMHHAPCKUM | MeToudeckne yKa3aHWs II0 BBINOJHEHHIO CaMOCTOSITEIbHOW paboThl,
3aHATHSA YTBEpK/ICHHBIE HA 3acelaHn Kadeaps! IPUKIaJHON MaTeMaTHKH (DaKyIbTeTa
KOMIIBIOTEPHBIX TEXHOJIOTHil 1 mpukiaaHoi maremaruku ®I'BOY BO
«Ky6I'Y», mporokon Ne7 ot 18.04.2018 r.
2 |TloarortoBka K J1IaGopaTopHbIM | MeTOAMYECKHE — yKa3aHWs [0  BBINOJHEHHIO J1a0OpaTOpHBIX — palor,
3aHATHAM YTBEpIK/ICHHBIE Ha 3acelaHny KadeaAphl MPUKIaTHON MaTeMaTHKN (akyJibTeTa
KOMIBIOTEPHBIX TEXHOJIOTUH U npuknagHoid maremaruku ®I'BOY BO
«Ky6I'Y», mporokon Ne7 ot 18.04.2018 r.
3 |TloaroroBka K peLICHHIO MeTtoanyeckue yKka3aHH 10 BBITIOJTHEHUIO CAMOCTOSATENIEHON paboTHI,




3aJa4 U TCCTOB YTBECPKACHHBIC Ha 3aCCIaHUN Ka(i)erI)I npnmauﬂoﬁ MaTeéMaTUuKu

r (akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTH M MIPUKIIAJHON MaTEMaTHKH
OI'BOY BO «Ky6I'Y», mporokon Ne7 ot 18.04.2018
4. |IloaroToBka IOKJIaa0B MeToauueckue ykasaHus JUis IOATOTOBKH 3cce, pedepaToB, KypCOBBIX
or 18.04.2018 r. paboT, yTBEp K/ICHHBIE Ha 3aceaHny Kadeapsl IPUKIIQTHONH MaTeMaTHKU

(akyIbTeTa KOMITBEOTEPHBIX TEXHOJIOTHH M IPUKIIAJHON MaTeMaTHKH
OI'BOY BO «Ky6I'Y», mporoxon Ne7

5. |IloaroroBka K pemeHHIo Meroaudeckue yKa3aHusl 110 BBIIOIHEHHIO pacdeTHO-rpadHuecKux
pacdeTHO-rpaduiecKux 3aJaHui, yTBEPK/ICHHbIC Ha 3acelaHuy KaeApbI MPUKIIATHON
3aganuii (PI'3) MaTeMaTuKH (paKyJbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH U NPUKIIaIHON

MatemaTikd ®I'BOY BO «Ky0oI'Y», mpotokon Ne7 ot 18.04.2018 r.
Meroandeckue yKa3aHuUs 110 BHITOJHEHHIO CAMOCTOSTEIBHON paboTHl,
YTBEp)KACHHBIC Ha 3aCeIaHUU Kadeapbl MPUKIaTHON MaTeMaTHKH

(bakyspTeTa KOMIIBIOTCPHBIX TEXHOJIOTHI U IPUKIATHON MaTEMATHKH
OI'BOY BO «KyoI'Y», mporokon Ne7 ot 18.04.2018 .

6. |[loaroroBka K TEKymeMy Meroauyeckne yKa3aHus 110 BBITOJIHEHHIO CaMOCTOSITENbHON paboThl,
KOHTPOJIIO YTBEpIK/ICHHBIE Ha 3acelaHNU KadeaApbl MPUKIaJHON MaTeMaTHKH
(haKysIbTETa KOMIBIOTEPHBIX TEXHOJIOTUI U MIPUKIIAHON MaTeMaTHKN

OI'BOY BO «Ky6I'Y», mporokon Ne7 ot 18.04.2018 .

Y4eOHO-METOAMYECKHUE MaTepHalibl AJii CAMOCTOATEIbHOW paboThl OOydarolmuxcs M3
YHUCJIa UHBAIUIOB U JIMI C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 310poBhs (OB3) npenocrassitorcs
B (popmax, aIanTUPOBAHHBIX K OTPAHUYEHUSM UX 3[J0POBBS U BOCIIPUATHS UH(DOPMALIUU:

JUig nu1 ¢ HapyIIeHUsIMU 3PEHUSL:

— B 11eyaTHOU (popMe yBEIMYEHHBIM HIPUPTOM,

— B (popMe 3IEKTPOHHOTO JJOKYMEHTA,

— B popme ayamnodaiina,

— B Ie4aTHOU opme Ha si3bike bpaiins.

JUid U1 ¢ HapyIIEHUSMH CIIyXa:

— B IIeyaTHOM (opme,

— B (hopMe 3IeKTPOHHOTO JOKYMEHTA.

JUist U1 ¢ HapyIIEHUsIMU OTIOPHO-/IBUTATEJIBHOTO almapara:

— B TIleyaTHOU opme,

— B (hopMe 3JIEeKTPOHHOTO T0KYMEHTA,

— B opme ayaunodaiina.

JlaHHBIN TIepedyeHb MOXKET ObITh KOHKPETHU3UPOBaH B 3aBUCHMOCTH OT KOHTUHI€HTa
o0ydaromuxcsl.

3. O6pa3oBaTe/IbHbIE TEXHOJIOTHH,

I[J'ISI Juan ¢ OrpaHMYC€HHBIMH BO3MOKHOCTAMH 3J0POBbS MPEAYCMOTPCHA OpraHu3anuid
KOHCYJIBTAllMH C UCIIOJIB30BAHUEM DJIEKTPOHHOMN MOYTHI.

11. Ouenounble cpeacTBa 1JIs1 TEKYLIEr0 KOHTPOJISA yCIIeBAEMOCTH W IIPOMEKYTOYHOM
arrecTanMu

OneHOYHBIE CpEACTBA MpEIHA3HAYCHBl I KOHTPOJISI W OICHKA 00pa3oBaTelbHBIX
JOCTHKEHUHM 00ydaroMxcsi, OCBOMBIIMX Iporpammy ydeOHOW aucuuiuinHbl «COBpeMeHHbIE
po0GJIeMbl IPUKIIATHOW MAaTEMATUKH U UH(DOPMATUKI.

OneHouHBIE CPEACTBA BKIIIOYAET KOHTPOJIBHBIE MaTepUallbl Ul MPOBEACHUS TeKyUIero
KOHTPOJIs B popme B kauecTBe OILIEHOUHBIX CPEACTB, HCIOJIb3YEMBIX Ul TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH, NpEAJIaraeTcsl IepedyeHb BOIPOCOB, KOTOPHIE MPOpPadaTHIBAIOTCA B Ipolecce
0CBOEHMS Kypca. J[aHHBII IepeueHb 0XBaThIBAET BCE OCHOBHBIE pa3/ieibl Kypca, BKJIIOYas 3HaHUS,
IMoJIy4a€MBbBIC BO BpEM CaMOCTOSATEIILHOM pa6OTBI. KpOMe TOT'0, BaXKHBIM 3JICMCHTOM TCXHOJIOT'MHU
ABJIAETCS CAMOCTOSATEIBHOE PELIEHUE CTyJEHTaMH M cJada 3aJaHuid. OTO TIOJHOCTBHIO
uHAUBUAYyanbHass Gopma oOyueHus. CTyJIEHT paccKas3blBaeT CBOE pELICHHE IPENoJiaBaTelio,
OTBEUAET HA JOMOJIHUTEIbHBIE BOIIPOCHI.



CTpyKTYypa OLIEHOUYHBIX CPEACTB JJIf TeKYIeil U MPOMEeKYTOYHOM aTTeCTAIMU
N Kon u HaumMeHnoBaHue OLIEHOYHOTO CPEACTBA
° | HanmenoBanue PesynbTaTel 00yueHUs . [TpomexyTounas
n/m Texymwif KOHTPOIJb
HMHIUKATOpa aTTecTalys
TOTOBHOCTb JIEHICTBOBATH B | JlaboparopHas Bompoc Ha sx3amene
HECTaHAAPTHBIX CHTyalusX, HecTH | pabora Nel-2 1-5
1 OK-2 COLMAIBHYI0O U ATHYECCKYIO
OTBETCTBEHHOCTb 3a MPUHSTHIC
penieHust
FOTOBHOCTb K CAMOPA3BHTHIO, JlabopatopHas Bompoc Ha sx3amene
2 OK-3 caMopeanu3aLuy, uctonb3oBanuo | Padora Ne3-4 21-48
TBOPYECKOTO MOTEHIMAA
3 OIIK-1 CII0COGEH PeLlIaTh aKTyaIbHbIE JlabopatopHas Bomnpoc Ha sx3ameHe
3ama4yn QyHIaAMEHTaILHOM 1 pabora Ne9-10 6-10
MPUKJIATHOW MaTeMaTHKH
CIOCOOEH COBEPIICHCTBOBATH U JlabopatopHas Bompoc Ha sk3amMeHe
4 OINK-2 pcam30BEIBATh HOBBIC pa60Ta No5-6 11-15
MAaTEMaTUICCKUEC METOAbI PCUICHUSA
MPUKJIAIHBIX 33134
Crnoco6eH popMyIHpoBaTh U JlabopaTopHas Bompoc Ha sx3amene
5 K-1 pelniath akTyanbHble U 3HAYHMBbIC pabora No7-8 16-20
3amaud GyHIaAMEHTAIBHON U
MPUKJIAJJHON MaTEMaTUKHU

TunoBbie KOHTPOJIbHbIE 32/IaHUS UM HHbIE MAaTePHUAJIbl, HE0OX0AUMbIE [IJISl OLl€eHKH
3HAHMH, YMEHHUI, HABBIKOB U (WJIH) ONBITA [eSITeJbHOCTH, XaPAKTEPU3YIOUIUX 3TAlbI
(opMupoBaHus KOMIeTEeHINI B MpoLiecce 0OCBOEHUs 00pa30BaTeIbHOM MPOrPaMMBbI

3adeTHO-3K3aMEeHAllMOHHbIE MaTepuajbl s NPOMEXKYTOYHON  aTTecTallU
(3K3ameH/3a4eT)
1. TlonATme MaTeMaTH4YeCcKOro MojenupoBaHus. Il1aH MaTeMaTn4eckoro MoJAeTupOBaHMs.
2. CBolicTBa MOJENN.
3. Crpykrypa MaTeMaTHKH U HHPOPMATHKH.
4. TlocraHoBKa 3aJaud MaTeMaTHYeCKOro MojienupoBanus. [Ipsmas u oOpaTHas 3a1auu.
5. KoppektHocTh 10 THXOHOBY U MHOKECTBO KOPPEKTHOCTH.
6. Beipoxaennsie CJIAY u HopMaabHOE pelIeHuE.
7. HecoBmectnrie CJIAY u niceBnopemieHue.
8. IInoxo obycnosnennsle CJIAY u uucino 00ycioBIEHHOCTH.
9. CuHrymnspHoe pa3oKeHHe MaTPHIIbI.

-
©

SVD-aiaropuTm nocTpoeHusi HOPMaJIbHOTO MCEBAOPELICHNUSI.

[
=

OObIkHOBEHHBIE MU PepeHIInanbHbIe YpaBHEHUS N-HOTO MOpsAKa.

[
no

TeopeMsl Cy111eCTBOBAHMUS.

-
w

Cuctemsl tuddepeHanbHbIX ypaBHeHHH. Teopema cynecTBOBaHUS U €JMHCTBEHHOCTH
[Iukapa s cucrem.

14. Jluneitnble cuctembl 1 HepeHInalIbHBIX YPABHEHHUH.

15. Teopema o CylIeCTBOBaHMM U €TMHCTBEHHOCTH JUIS TMHEHHBIX CUCTEM.
16. CaoiicTBa peleHni TUHEHHBIX OJTHOPOTHBIX CUCTEM.

17. JIuneiiHble HEOAHOPOIHBIE CUCTEMBI MU (D (HEepeHIUATBHBIX YPABHEHUI.

18. Jluneitnsle nuddepeHaabHble YpaBHEHUS N-To nopsaaka. Teopema CyiecTBOBaHHS U
eIMHCTBEHHOCTH.



19.
20.
21.

22.
23.
24,
25.
26.
217.
28.
29.
30.
31.

32.
33.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

45,
46.
47.
48.
49.
50.
51.
52.
53.
54.

CBoiicTBa peeHn JTUHEHHBIX OJTHOPOIHBIX MU PEepeHIINATBHBIX YPAaBHEHHS N-0T0 MOPSIIKA.
OCHOBBI TEOPHH HEYETKUX MHOXKECTB U HEUETKOM JIOTHKHU.

Metozosorus CHCTEMHOI'0 MOJIETUPOBaHMsL. DTalbl CHCTEMHOI'O MOAEIHPOBaHUs. Buabl
HEOIIPENEICHHOCTEN.

OCHOBHBIE TIOHATHS TEOPUU HEUCTKUX MHOMKECTB.

OCHOBHBIE XapaKTEPUCTUKH HEYCTKUX MHOKECTB.

KycouHo-nuHelHbIe QyHKIIMHA TPUHAIICKHOCTH.

Z-o0pa3Hblie 1 S-o0pa3Hble QyHKIIMH MPUHAIC)KHOCTH.

[1-06pa3Hbie GyHKIMK TPUHAIIICKHOCTH.

PaBeHCTBO ¥ TOMUHUPOBaHHE HEUECTKUX MHOXKECTB.

Oneparnuu nepeceueHust, 00bETMHEHNUS U Pa3HOCTH HEYSTKHX MHOYKECTB.
®dyHaMeHTaIbHBIE CBOMCTBA ONEpanuii HaJl HCUSTKUMH MHOXKECTBaMHU.
AJNBTepHATUBHBIC OTICPAIIUH TIEPECEUCHUS U 00BETMHCHUS HEYSTKUX MHOXKECTB.

dyHIaMEHTAJIbHBIE CBOMCTBA aIreOpandecKoro nepeceyeHust 1 O0beAMHEHUS HaJl HCUETKUMU
MHOXECTBAMHU.

FpaHI/I‘lHHe MNEPECCUCHUC U O6I>€,Z[I/IHGHI/I6. HpaCTI/I‘{eCKHe MEPECCUCHUC U O6T>€,I[I/IH6HI/IG.

HeueTkoe OTHOIIIEHHE: HEYETKOE k-apHoe OTHOIICHHUEC, ITYCTOC HCYCTKOC OTHOLICHUC, ITOJIHOC
HCYCTKOC OTHOIICHHUC, 6I/IHapHOG HCYCTKOC OTHOIICHUC, O6paTHOC HCYCTKOC OTHOIICHUC.

Cr1oco0FBI 3aaHHS HEUETKUX OTHOIIICHHIA.

OCHOBHBIE XapaKTEPUCTUKH HEYCTKUX OTHOIICHHH.
OTHOILIEHUS MEXKTY TBYMS] HEUETKUMU OTHOIICHUSIMH.
Onepanuu HaJ HEYSTKUMH OTHOLICHUSIMHU.

Kommo3uius OMHapHBIX HEYETKUX MHOXKECTB.

Heuetkoe oTobpakeHue.

Omnpenenenre HEYETKON U IMHTBUCTHUECKON MEpEMEHHOM.
HGLIGTKI/IG BCJINMYHMHBI, YHUCJIa 1 I/IHTepBaJ'IBI.

Onepaulzm HaJa HCYCTKUMU YHUCJIaMU I/IHTepBaJ'IaMI/I.

Heuetkue uncna u uatepBaiisl B popme (L-R)-pyHKimii

Ormepaiuu HaJl HEYSTKUMH YnciiamMu 1 uaTepBasiamu (L-R)-Tuna. TpeyronbHbie HeUeTKHE YKCiIa

U TPaIeUEeBUIHbIE HEUETKUE UHTEPBAJIBI.
IToHsATHE HEYETKOrO BBICKA3bIBAHUS U HEYETKOI'O IIPEAMKATA.

OCHOBHBIE JIOTUYECKHUE OIIEPALMM C HEYETKMMH BBICKa3bIBAHUSMHU.

[IpaBuna HEYETKUX NPOTYKIIUH.

[Ipsimoii u oOpaTHBIN METO/IBI BBIBOJIA 3aKIOYEHHUM B CUCTEMAaX HEYETKUX MPOTYKIIHM.
ba3oBas apXxuTEKTypa CHCTEM HEYETKOI'O BBIBOJIA.

OCHOBHBIE 3TaIbl HEYETKOTO BBIBOAA.

Anroput™m Mamaanu.

Anropurm Llykamoro.

Anropurm Jlapcena.

Anroputm CyreHo.



KpuTtepun oneHuBanus pe3yJibTaTOB 00y4eHHs

Ouetika Kputepun onieHUBaHUS IO IK3aMEHY
Bh1COKHi OLEHKY «OTIHTHO» 3aCIy)KUBACT CTYJICHT, OCBOMBILINH 3HAHHUS, yMeHH,
YPOBEHD «5% KOMIIETCHIIMU U TEOPETUICCKHIA MaTepuall 6e3 MpoOesiOB; BHIMOTHUBIIHN
(oTmmamo) BCE 3aJlaHMsl, TIPEAYCMOTPEHHBIC YYeOHBIM IIJITAHOM Ha BBICOKOM
KaueCTBEHHOM YpPOBHE; IMPAKTUYECKHE HABBIKH MPOPECCHOHATBHOTO
NPUMEHEHHS OCBOCHHBIX 3HaHUH c(hOpMUPOBaHBI.
Cpennuit OILICHKY «XOpOIIO» 3aCiIy’)KHBaeT CTYACHT, NMPAaKTUYCCKH ITOJHOCTHIO
YPOBEHB «4» OCBOUBIINI 3HAHUS, YMEHUS, KOMIICTCHIIUU U TEOPETHICCKUI MaTepual,
(xoporo) y4eOHbBIC 3aJlaHHsI HE OICHEHBbI MAaKCUMAJIbHBIM YHCJIOM OajiioB, B
OCHOBHOM c(hOpMHUPOBAI IPAKTUICCKUE HABBIKH.
[ToporoBerii OILICHKY «YJIOBIICTBOPUTEIBHO» 3aCIyKHBAa€T CTYACHT, YaCTUYHO C
YPOBEHB «3» npoOeslaMd  OCBOMBINWK  3HAaHWS, YMCHHS, KOMICTCHIIMH W
(YIOBJIETBOpUTE | TEOPETHYECKUN MaTepuaj, MHOTHE y4deOHbIC 3aJaHusi MO0 He
JILHO) BBITIOJIHWJI, JIMOO OHW OICHEHBI YHCIOM OallJIOB OJU3KUM K
MUHHMAaJIbHOMY, HEKOTOPBIC IPAKTUICCKUE HABBIKU HE C(HOPMUPOBAHBHI.
MUHHMMAIBHBIH | OIEHKY «HEYJOBJICTBOPUTEIHHOY 3aCITy)KUBACT CTY/ICHT, HE OCBOMBIIUIA
YPOBEHB «2% 3HaHUS, YMEHUS, KOMIICTCHIIMA U TEOPETHYCCKUI MaTepuall, yueOHbIC
(HEeyZIOBJIETBOPH | 3aJaHWs HE BHITIOJIHIII, PAKTUICCKUE HABBIKH HE C(HOPMHUPOBAHBI.
TEJILHO)

Kputepuu onieHnBanus 1o 3auéTy:

«3Ba4uTCHO»: CTYIACHT BJIAACCT TCOPCTUUCCKMMU 3HAHUAMHU 110 JaHHOMY pasiaciy,
HIUIIOCTpUPYS €ro mnpuMepamMu. 3HACT MCETOJAbI pCHICHUSA 3a4a4d, AOIYCKACT HC3HAYUTCIILHBIC
OIHI/I6KI/I; CTYACHT YMCCT IPAaBUJIIBHO 00BACHATH MCTOJBI pCIICHUA 3a/1a4,

«HE 3a4TEHO»: MaTepHall HE YCBOEH WJIM YCBOEH YaCTU4YHO, CTYACHT 3aTPyIHSETCA
IIPUBECTH MTPUMEPBI 10 TEOPETUYECKUM BoIlpocaM. HeH yMeeT cTaBUTh M pemarh 3a4a4uu.

OneHouyHbIE CpEACTBA JJS HMHBAJIWJOB W JIUL C OTPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbSl BEIOUPAIOTCS C YUETOM UX MHJIMBUYAJbHBIX ICUXO(PU3NYECKUX OCOOEHHOCTEH.

— IIp1 HEOOXOAMMOCTH MHBAIMIAM U JIMLIaM ¢ OIpaHHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbS
MIPEIOCTABIISAETCS JOMOJIHUTEIBHOE BPEMsI JUIsl IOATOTOBKHM OTBETA HA SK3aMEHE;

— MIpU IPOBEAECHUU MPOLETyphl OLEHUBAHUS PE3yJIbTATOB 00y4YE€HUSI HHBAIMU/IOB U JIMIL C
OTrpaHUYEHHBIMUA BO3MOXHOCTSIMHU 3/10pOBbsI MPEAYCMATPUBAETCS HUCIIOJIb30BAaHUE TEXHUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHIUBUAYAIbHBIMU OCOOEHHOCTSIMH;

— IIPU HEOOXOJUMOCTH sl 00YUaIOLUXCS C OTPAHUYEHHBIMU BO3MOXHOCTSMH 370POBbSI
U UHBAIKIOB IMPOIEAypa OLEHUBAHHUS pe3yJbTaToB OOyuYeHHs MO JAMCLUUIUIMHE MOXET
MIPOBOJMUTHCS B HECKOJIBKO 3TAIOB.

[Tponienypa oneHMBaHUsI Pe3yJbTAaTOB OOyUYEHHs] MHBAIMIOB U JIMI[ C OIPaHUMYCHHBIMH
BO3MOXXHOCTSIMH 3[IOPOBBSl IO JIUCUUIUIMHE (MOXYJIO) IMpeaycMaTpUBaeT IpeloCTaBlIeHNE
uHpopmanuu B (opmax, aJanTUPOBAHHBIX K OTPAHUYEHUSM HUX 3/0pOBbS U BOCIPHUITHS
nH(popManuu:

Jljig U1l ¢ HapyIIeHUsIMU 3pEHMUS:

— B 1eyaTHOU (hopMe yBETUYEHHBIM HIPUPTOM,

— B (popMe 3JIEKTPOHHOTO TIOKYMEHTA.

Jljig U1l ¢ HapyIIeHUsAMHU CyXa:

— B [1e4aTHOM (opme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

JUist UL ¢ HapyIIEHUSIMU OTIOPHO-/IBUTATEJIBHOTO armapara:

— B IIeYaTHOM (opme,

— B (hopMe 3IEeKTPOHHOTO JOKYMEHTA.



JlaHHBI TIepedeHb MOXKET ObITh KOHKPETU3WPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
00ydaromuxcs.

5. [lepeveHb y4eOHOI JUTEPATYPbl, HH(POPMAIHOHHBIX PECYPCOB M TEXHOJIOT U
5.1. YueOHasi auTeparypa

1. Bammsusk, B.E. Maremaruyeckoe MOJCIMPOBAHUE : y4COHHUK Uit By30B /
B. E. 3amu3nsik, O. A. 3omotoB. — Mocksa : U3parensctBo HOpaiit, 2025. — 125 ¢. —
(Briciiee o6pazoBanue). — ISBN 978-5-534-20525-1. — Tekct : 3neKTpOHHBINA //
OopasoBarenbhas 1iathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/566453
(mara obpamenus: 08.06.2025).

2. JloGanoB, A. 1. Maremarnueckoe MOJICIUPOBAHNE HEIUHEHHBIX MPOIECCOB : YUYCOHUK
st By3oB / A. U. Jlo6anos, U. b. IlerpoB. — Mocksa : M3narensctBo IOpaiit, 2025. —
233 c.— (Breicmee o6paszoBanme). — ISBN 978-5-534-19854-6. —  Tekcr
anekTpoHHeld //  OOpasoBarenvHas 1uiatrpopma  IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/561935 (mara obpamenus: 08.06.2025).

3. Pusnmuenko, I'. KO. Maremaruueckoe MoOjAETUPOBaHHE OWOJIOTMYECKUX MPOLECCOB.

Mopnenu B Ouodusuke u skonoruu : yueOHuK s By30B/ I'. FO. PusHuuenko. — 2-e
u3l., nepepad. u gom. — Mocksa : M3garensctBo FOpaiit, 2025. — 181 c. — (Bricuiee
obpaszoBanme). —  ISBN 978-5-534-07037-8. —  Tekcr : DNEKTpOHHBIA  //

OopasoBarenbHas tiardpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561492
(mara oopamenus: 08.06.2025).

4. TIlepeBanoB, B.II. Maremaruueckoe MOJEIUPOBAHHE XUMHUKO-TEXHOJIOTUYECKUX
npoueccos : yueOHuk s By30B / B. IL. [lepeBanos, I'. M. Konnobekuit. — 2-e uzg. —
MockBa : WzparenbctBo FOpaiir, 2025.— 53 c.— (Bsicmiee oOpa3zoBaHue). —
ISBN 978-5-534-15858-8. — Tekcr : snexTpoHHbI // OOpa3zoBarenbHas miardopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/568279 (narta oopamenus: 08.06.2025).

5. Kadapos, B. B. Maremarnyeckoe MoOJeIMpOBaHNE OCHOBHBIX MPOIIECCOB XUMHUYECKHX
MIPOU3BOJICTB : yueOHUK a1 By3oB / B. B. Kadapos, M. b. ['ne6oB. — 2-e u3n., nepepaod.
u gon.— MockBa: WzmatensctBo IOpaiit, 2025.— 403 c.— (Bricuee
obpazoBanme). —  ISBN 978-5-534-07524-3. — Tekcr :  DICKTpOHHBIA  //
OopasoBarenbhas tiardpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/564397
(mara obpamenus: 08.06.2025).

6. PauxoB, M. 0. OntumanbHOE YIpaBlieHHE B TEXHHYECKUX CHCTEMax : YYCOHHK ISt
By30B/ M. IO. PaukoB. — 2-¢ m3x., ucnp. u gon. — Mocksa : M3natensctBo FOpaiir,
2025. — 120 c. — (Beicmee obOpaszoBanme). — ISBN 978-5-534-09144-1. — Tekcr :
anexktpoHHsld // OOpazoBarenvHas 1uiargopma  IOpaiit  [caiit]. — URL:
https://urait.ru/bcode/562428 (nara obparenus: 08.06.2025).

7. KynpsBues, B. b. MHTemiekTyanbHble CHCTEMBI : yUYeOHUK M MPAKTUKYyM JUisi By30B /
B. b. KynpsBues, 3. 3.Tacanos, A.C.llogkom3uH.— 2-¢ wu3A., HCIOp. W JOI. —
Mocksa : WM3marensctBo FOpaiir, 2025.— 165c.— (Bsicimee oOpa3oBaHue). —
ISBN 978-5-534-07779-7. — Texkcr : snmexkTpoHHBIN // OOpa3zoBarenbHas ImiaTgopma
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/561954 (nata oopamierus: 08.06.2025).

5.2. Ilepuoanyeckasi JJuTEpPaTypa

Vkasvisaromess  neuammnvle  nepuoduueckue uzoanusi u3  «llepeunss  newamuoix
nepuoouyeckux — uzoamuul, xpamawuxci 6 Gonde Hayumoii  6ubnuomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554, u/uru snexkmponnvle nepuoduueckue uz0anus, ¢ yKa3anuem
aopeca catma 21eKMPOHHOU GepCUU JHCYPHANA, U3 0A3 OAHHBIX, OOCMYN K KOMOPLIM umeem
Kyory:
1. Bassl nanaeix komnanuu «Mcer Bero» http://dlib.eastview.com
2. Dnekrponnas 6nbnmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. NHTepHeT-pecypchl, B TOM 4HCJIe COBpeMEeHHbIe NMPo(ecCHOHATIbHBIE 0a3bl
AAHHBIX M HHPOPMALMOHHBIE CIIPABOYHBIEC CHCTEMbI
JIeKTPOHHO-0nOnoTeunbie cucremsl (ABC):
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1. URL: http://www.minfin.ru/ru/ — opurmansHblii cait Munucrepcta ¢puHancos PD;

2 URL: http://www.1c.ru/ odurmansusiii caiit ¢pupmbl 1C — pa3paboTyuka CpeACTB s
aBTOMaTu3allv YIPaBJICHUA W YUCTa Ha MNPCANPUATUAX Pa3JIAYHBIX OTpaCHeﬁ, BUI0B
ACATCIIBHOCTHU U TUIIOB (1)I/IHaHCI/IpOBaHI/I5I;

3. URL: http://www.consultant.ru/ - ouIraIbHBIH calT KOMITaHHH
«Koncynprantllmrocy — o00IIepoccHiickast CeTh PaCIpOCTPAHEHHUS IPABOBOW HH(POPMAIIHH;

4. URL: http://www.garant.ru/ — oHIHATbHBIH CalT KOMITAaHU U
«apanT — HHPOPMAIMOHHO-TIPABOBOM MOpPTAJL.

5. URL:https://elibrary.ru/defaultx.asp —  Hayunas  smexTpoHHass  OuOIHOTEKA.

Kpynneiimuit - poccuiickuii  mHOOPMAIIMOHHO-aHATTUTUYECKU TMOpTall B O0JACTH HAYKH,
TEXHOJIOTUH, MEMIIMHBI U 00pa30BaHuUs, CoAepKaIIuii pedepaThl U MOJTHBIE TEKCTHI OoJiee 26 MITH
HAy4YHBIX CTaTeil W MmyOJMKaIMii, B TOM YHUCIIE 3JEKTPOHHbIE Bepcuu Ooriee 5600 poccuiickux
HAy4YHO-TEXHUUYECKUX JKyPHAaJIOB, U3 KOTOophIx Oosiee 4800 5xypHAIOB B OTKPBITOM JJOCTYTIE.

6. DBC «IOPAWT» https://urait.ru/

7. DBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

8. OBC «BOOK.ru» https://www.book.ru

9. OBC «ZNANIUM.COM» www.znanium.com

10. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHbie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snextponnas oudimoreka (HOB) http://www.elibrary.ru/
IlonHoTEekcTOBHIE APXUBLI BEAYHIUX 3allaIHbIX HAYYHBIX )KYPHAJIOB Ha Poccuiickoit
HnaT(bopMe Hay4uHbIX xypHanoB HOUKOH http://archive.neicon.ru
7. HammoHanpHas dJEKTpOHHAs OwOIMoTeka (ocTym K  DJIEKTPOHHOW  OMOIMOTEKe
aucceptanuii Poccuiickoit rocynapcrsennoit oudnmorexu (PI'B) https://rusneb.ru/
8. Ilpesunenrckas 6ubmuoreka um. b.H. Enbrmna https://www.prlib.ru/
9. Dnexrponnas koyekus Oxcdopackoro 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
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. YHuuBepcurerckas uHpopmanrontnas cuctema POCCHUS http://uisrussia.msu.ru

ook wphE

HNHpopmManoHHbIe CIPABOYHbIE CHCTEMBbI:
1. KoncynpranT [lntoc - cipaBodHas mpaBoBasi cucTeMa (JIOCTYI MO JOKaJIbHOM CETH C
KOMITbIOTEPOB OUOINOTEKN)

Pecypcbl cBoOOIHOrO fOCTYHIA:
AmepukaHcKkas naTeHTHas 6a3a gaHHbIx hitp://www.uspto.gov/patft/
[TomHbIe TEKCTHI KaHAACKUX nuccepTanuii http://www.nlc-bnc.ca/thesescanada/
KubepJlenunka (http://cyberleninka.ru/);
MuHHCTEPCTBO HAYKH U BhICIIET0 oOpa3oBanus Poccuiickoit deneparyn
https //www.minobrnauki.gov.ru/;

Mo
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5. ®enepanbhbiii moptan "Poccuiickoe obpazoBanme” hitp://www.edu.ru/;

6. Hudopmarnmonnas cuctema "Ennnoe okHO 1ocTyna kK 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

7. Enwmnas xomexuus 1udpoBsix oOpa3zoBarenbHbIX pecypcos http://school-collection.edu.ru/ .

8. ®denepanbHblil HeHTP MHOOPMALIMOHHO-00pa3oBaTenbHbBIX pecypcoB (http://fcior.edu.ru/);

9. IIpoekt I'ocynapcTBeHHOI0 HHCTUTYTa pycckoro sizbika umeHu A.C. Ilymkuna
"O0pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(pOpMAIMOHHBIH TopTan "Pycckmii si3p1k" hitp://gramota.ru/;

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

12. Cnoapwu u sHiukioneauu http://dic.academic.ru/;

13. OOpa3oBatenbHblil mopran "Yueba" http://www.ucheba.com/;

14. 3axonormpoekt "O06 oOpazoBanuu B Poccuiickoit @enepanuun". Bonpock u otBeTs http://xn--
273--84d1f.xn--plai/voprosy i_otvety

CobOcTBeHHbIE YJ1eKTPOHHBIE 00pa3oBaTe/ibHbIe 1 HHPOPMAaIMOHHBIE Pecypchl

KyoI'Y:

1. Cpena MoayspHOTO JUHAMHYECKOro o0y4enus hitp://moodle.kubsu.ru

2. ba3za y4eOHBIX IJTaHOB, Y4€OHO-METOINIECKUX KOMIUIEKCOB, IyOIMKaIMiA U KOH(epeHInit
http://mschool.kubsu.ru/

3. bubnuorexka MHPOPMALMOHHBIX pecypcoB Kadeapsl HHPOPMAIMOHHBIX 00pa30BaTEIbHBIX
TexHonorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB gokyMenToB KyoI'Y http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa30BaTeNbHBIC PeCYpChl Kadeapbl HHPOPMALMOHHBIX CHCTEM U TEXHOJIOTHMA
B oOpazoBanun KyO6I'Y u HayuHo-meronmueckoro >kypHana "IHKOJIbHBIE T'OJbI"
http://icdau.kubsu.ru/

6. MeToauyeckue yKa3aHus J1Jis1 00y4arOUUXCs 10 OCBOCHHU IO TN CUMIJIMHBI (MOIYJIsT)

OO0mue pekoMeHAAIUN 110 CAMOCTOATEIbHOM padoTe 00y4aroIMuXCcs.

CamocTosTenbHass paboTa MOXET OCYIIECTBISATHCS HWHAMBHUIYAIbHO WM TPYMIaMu
CTYJICHTOB B 3aBUCHMOCTH OT II€JIM, 00beMa, KOHKPETHON TEMaTUKH aMOCTOSITEIIbHOU padOThI,
YPOBHS CIIO)KHOCTH, YPOBHS YMEHHI cTyneHToB. CamocTosTenbHas paboTa MPOBOAUTCS B BUIE
YIOpaXHEHUN TpHU W3YyYEHWHW HOBOTO MaTepualia, YNpaXHEHWW B TIPOILIECCE 3aKPEIUICHHS |
MOBTOPEHUS, YIPAKHEHUH MPOBEPOYHBIX U KOHTPOJBHBIX paboT, a Takke NIl CAaMOKOHTPOIIS.
BHenpeHnne KOMIIETEHTHOCTHOTO TIO/IX0/1a B 00pa30oBaHUE MPE/IoIaraeT BHEAPEHUE B YUCOHBIN
MPOLIECC HOBBIX TEXHOJIOTUN OOY4YEeHHs, KOTOpble 0Oecreunn Obl KaueCTBEHHbIC U3MEHEHUS B
MOATOTOBKE OYIyIIUX CIEIHATMCTOB. AKIEHT TMEPEHOCUTCS B JEATEILHOCTH IPEIoiaBaTelis
C AaKTHBHOTO TEAarori4eckoro BO3JACHCTBUS Ha JHYHOCTh OOydYaroIerocs, B 00JIacTh
dbopmupoBaHus «00pa30BaTEIBLHON Cpenb», B KOTOPOW MPOUCXOJUT €ro camMooOydeHue Hu
camopa3Butue. [Ipu pabote ¢ KHUTOH HEOOXOAMMO TMOAOOpPaTh JUTEPATYpPY, HAYUUTHCS
MPaBUJILHO €€ YUTaTh, BECTH 3amucu. s mogdbopa auTeparypsl B OMOIMOTEKE UCIOJIBb3YIOTCS
andaBUTHBIA U CHCTEMaTHYECKUH Karanord. BakHO MOMHHTH, YTO pallMOHAIbHBIE HAaBBIKU
paboOThI ¢ KHUTOW MO3BOJISIFOT YKOHOMHUTBH BPEMsI W IMOBBIIMIAIOT IMPOJTYKTUBHOCT. [IpaBUIBHBIN
nmondop y4YeOHUKOB PEKOMEHIyeTCs TperojaBarejeM, YHUTAIOIUM JIeKIIMOHHBIH  KypC.
HeoOxonumas nureparypa MoOKeT OBITh TaKKe yKa3aHa B METOJMYECKHX pa3paboTkax Io
naHHOMy Kypcy. CaMmocTosiTenbHast paboTa ¢ ydeOHUKaMH ¥ KHUTaMH (2 TakKe aMOCTOSITEIbHOE
TEOPETHUECKOE HCCIIeIoBaHUE MpoOaeM, 0003HAUYCHHBIX IPEToiaBaTesieM Ha JICKIUSAX) — 9TO
BaXKHEllIIee yciaoBrue (popMUpPOBAHUS HAYYHOTO CIIOCO0a TTO3HAHMS.

MeToanyeckue peKOMEeHAAIUM 110 0CBOCHHM IO JIEKIIMOHHOT0 MaTepHaJia,

Jlexuus siBusieTcss Ui 0OydYaromierocs BaXHOW (OpPMON TEOPETUYECKOTO OCBOCHUS
KOHKPETHOW TEeMBl WJIM BOIPOCa MUCHMIUIMHBI. Ha jexkumsx oOydarommuecss MOJydarT caMble
aKTyallbHbIe U HEOOXOAUMBbIE JaHHBIE TT0 KOHKPETHBIM TeMaM HU3y4aeMOW TUCIUTUIMHEI, BO
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MHOT'OM JIOTIOJTHSIOIINE YUeOHUKH U yueOHbIe OCOOHs, a MHOT/AA Jake uX 3ameHstonue.Padora
Ha JIEKIUM SBJSIETCS OYEHb BaKHBIM BUAOM 00pa30BATENbHOM IESITEIbHOCTH AJIS HU3Y4YEHHUs
JMCLUUIUIMHBL. YMeHHe 00ydaromerocs COCpeA0TOYCHHO CIYIIATh JIGKIIUU, aKTUBHO, TBOPUYECKU
BOCIIPUHMMATh M3JIaraeMble CBEJCHMS SIBIISIETCS HENPEMEHHBIM YCIOBHEM HX IIIyOOKOro u
MIPOYHOTO YCBOCHUS KOMIIETCHIINH, Ha KOTOpPbIE HAaIleJICHA JUCLIUTUIMHA.

BuuMmaTensHOE ciyniaHue W KOHCIIEKTUPOBAHME JIEKIUH IMpeanojaracT MHTEHCHUBHYIO
YMCTBEHHYIO JeSTeIbHOCTh oOyuatomierocs. KoHCHEKT sBiseTcs NOJEe3HBIM TOrja, Korja
3alMCaHO CaMO€ CYIIECTBEHHOE, OCHOBHOE. DTO JOJHKHO OBITH C/IEIAHO CaMUM OOYYarOLTHMCH.
He Hano crpemMuThbes 3amucaTh J0CIOBHO BCIO JIEKIMIO. 3aMUCh JIEKIUI PEKOMEH1yeTCs BECTH 1O
BO3MOKHOCTH COOCTBEHHBIMU (OpMyIHpoBKamMH. KOHCHEKT Jydile MoJpa3JensiTh Ha IMyHKTHI,
naparpagsl, cobmonas KpacHyr cTpoky. [IpuHuIunuaneHble MecTa, ONpeneneHus, (Gpopmylibl
CJIeTyeT COMPOBOXKIATh 3aMeYaHUsIMU: "BaxHO", ""0c000 BayKHO", "XOPOIIO 3alIOMHUTE" ¥ T.11. WIN
NOJTYepKUBaTh KpacHOM pyukoil. llenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHMBOJIUKY,
COKpAILIEHHS CJIOB, YTO MO3BOJIUT CKOHIICHTPUPOBATH BHUMAHNE HAa BXKHBIX CBEICHUIX. B KOHIIE
JIEKLIMOHHOI'O 3aHATHS Y CTY/AEHTa B T€TPAaA JOJKHBI ObITh OTPa)KEHb! CIEAYIOLINE MOMEHTHI:
TeMa 3aHATHUS U JaTa ero MPOBEACHUS, IIJIaH JICKIINH, OCHOBHBIC TEPMHHBI, OTIPE/ICIICHNUS, BaXKHBIE
CMBICIIOBBIE ~ JIOMMHAHTBI, HEOOXOAMMBbIE JJs [OHMMaHUS  MaTepuana, M3JIaraeéMoro
MperoiaBaTeNieM, KOTOpBIE KeNAaTeIbHO 3alMChIBaTh CBOMMH CIOBAaMH. DTO TIOMOKET JIydIle
MIOHATH TEMY JIEKIIUU, OCMBICIIUTD €€, IepepaboTaTbh B COOTBETCTBHM CO CBOUMHU OCOOEHHOCTSIMU
MBIIUICHUS U, CIIEIOBATEIbHO, 3aIIOMHHTD €€.

\BaxxHO, 4TOOBI MaTepuai ObUI BHUMATEIBHO HPOCIYIIaH CTYJACHTOM, HHAYE €My TPYIHO
OyzZeT yJIOBHTH JIOTHKY HW3J0XKeHWs. He ciemyer 3amuchiBaTh BCE, MHOTHE (DAKTBHI, IPUMEPHI,
JieTaly, PpacKpbIBalOIME TEMY JIEKLUH, MOKHO JOINOJIHUTENBbHO IPOCMOTPeTh B Yy4yeOHOM
JIUTEepaType, PeKOMEHAyeMOH mpenoaaBareneM. [IpociymmBaHue W 3amuCh JIEKIUU MOKHO
IIPOU3BOIUTH ITPU IIOMOIIM COBPEMEHHBIX YCTPOICTB (AUKTOPOH, HOYTOYK, CMapT(OH U T.I1.).

Jiist ynoOcTBa BOCIPHUATHS TEOPETUIECKOTO MaTepHaia Kak/ast JISKIUS COMPOBOXKIAACTCS
JIEKTPOHHOM Ipe3eHTalel, KOTopas 0 OKOHYaHUM 3aHATHS NepechlulaeTcs 00ydarolumes B
31eKTpoHHON (opme. PaboTtas Hax KOHCHEKTOM JIEKIIMM, BCEr/a CIEAyeT HCIIOJIb30BaTh HE
TOJIbKO y4eOHUK, HO U Ty JIUTEpPaTypy, KOTOPYIO JOMOJHUTEIBHO PEKOMEHI0BAJT JIEKTOP, B TOM
qrcie HOPMATHBHO-TIPABOBBIE aKThl COOTBETCTBYIOIIEH HampaBliieHHOCTH. VIMEHHO Takas
cepbe3Has paboTa Ha JIEKUUSAX U C JIEKLMOHHBIM MaTepHalloM IO3BOJUT IIyOOKO OBJIaJETh
3HAHUAMHU U cPOPMHUPOBAThH NMpodeccuoHaNbHbIe KoMIeTeHInu. [Ipyu npopaboTke JTEKIIMOHHOTO
MaTepuaga CileqyeT HUMeTb B BHIY, YTO B JIEKUUSAX PACKpbIBAIOTCS HauOojiee 3HAUYHMMBbIE
TIOJIOKEHHSI U HMJIEW TUCIMIUIMHBI, KOMIUIEKCHOE (POPMHPOBAHNE HEOOXOIMMBIX KOMITETECHIIHI
MIPOUCXOJUT B XOJI€ MPAKTUUYECKUX 3aHATHH U CAMOCTOSTEIbHON pabOThl HaJl y4eOHBIM

MeTonnyeckne peKOMeHIAIMH MO TOATOTOBKE K CEMHUHAPCKHM JIa0OPaTOPHBIM
3aHATHSAM.

B xozae naGopaTopHbIX 3aHATHI 00yyaromuecs Mo pyKOBOJCTBOM MPEIo1aBaTesss MOIyT
paccMOTpeTh pa3IMYHbIE TOYKM 3PEHUS CIEHMUAIUCTOB TI0 OO0CYXIAaeMBIM IpoOiieMaMm.
ITpomomKUTENBbHOCTh MOJTOTOBKH K Ja00PAaTOPHOMY 3aHATHIO J0JIKHA COCTABIISATH HE MEHEE TOTO
o0beMa, YTO ONpeAeNieHO TEeMaTHYECKUM IUTAaHMpOBaHHMEM B pabodell mporpamme, TO €CTh
npuMepHo 3-4 Jaca B HEZEIIIO.

* YCTHBIE OTBETHI Ha BOMPOCHI MTPETI01aBaTells 0 TeME 3aHATHS;

* MUCbMEHHBIE OTBETHI HA BOTIPOCHI MTPETIOIaBaATEIIS;

* BBIIIOJTHEHUE NMPAKTHUECKUX 33/1aHU B MOATPYIIax

* TPYNIOBOE OOCYXJI€HUE TOW WJIM MHOM MpoOJIEeMbI MOJ PYKOBOACTBOM U KOHTPOJIEM
IIpero/laBaTess;

3aCIIyIIMBAHUS U 00CYKJIEHUE COOOIICHHIA.

[ToaroToBka K 3aHATHSAM JOJDKHA HOCHTh CHCTEMAaTHYECKUH XapakTep. DTO MO3BOJMT
o0yyJaromemMycsi B TOJTHOM 00beMe BHITIOIHUTE BCe TpeOOBaHuUs mpernoaaBaTens. st momyueHus
Oonee TIyOOKHMX 3HAaHUM OOydYarOIIMMCS PEKOMEHIYeTCsl M3ydaTh KaK OCHOBHYIO, TaK U
JOTIOTHUTEIIBHYIO JIUTEPaTypy, a TaKKe 3HAKOMHUTHCS C MCTOUYHMKaMH B MHTepHeT (crmcok
IpUBEJeH B paboueil mporpamme Mo JUCHUIUIMHE).

TBopueckne 3a1aHus (IPOEKTHI), CNOCOOCTBYIOIIHE (P)OPMUPOBAHUIO KOMIIETEHIM I
0a3oBoii yactu OOII



Jns Hanmcanus pedepara HEoOXoaUMO Moa00paTh nuTeparypy. OOmiee KOIMYECTBO
JUTEPATYPHBIX HICTOUHUKOB, BKIIFOYasl TEKCTHI U3 MIHTepHeTa, (IyOInKauy B )KypHaiax), J10JKHO
cocTaBisATh He MeHee 10 HanMmeHoBaHUH. B KoHIIE pedepara qOKHBI OBITH CAETaHbI BHIBOALIL. B
KOHIIe pabOThl IPUBOAST CIUCOK MCIIOJIb30BaHHBIX HCTOYHUKOB. I pa3bsACHEHMs HETIOHSITHBIX
BOIIPOCOB JIEKTOPOM U ACCHUCTEHTOM €KEHEAENIBbHO IPOBOJATCS KOHCYJIbTALUH, O BPEMEHHU
KOTOPBIX I'pYyMIbl U3BELIAIOTCS 3apaHee. B 0CBOGHMM JUCLMIUIMHBI MHBAIMJAMU U JIMLAMH C
OTPaHUYEHHBIMH BO3MOXKHOCTSMU 370POBbS OOJIBIIIOE 3HAUYEHHE HWMEET WHAWBUIYalIbHas
yueOHasg paboTa (KOHCYJIbTALMU) JOIOJHUTEIBHOE pa3bsCHEHUE yueOHoro Matepuana. Kaxmaplii
CTYJICHT BBIMOJHIET paboTy 1Mo oxHOM Teme. Jlns Hanucanus pedepara HEOOXOAUMO MOA00paTh
auteparypy. O61ee KOJIU4eCTBO JUTEPATypHBbIX UCTOYHUKOB, BKJIIOYas TeKCThl U3 MHTepHeTa,
(myOsMkanuMu B JKypHaiax), JOJDKHO cOCTaBisATh He MeHee 10 HamMeHoBaHMH. BbinosmHeHHast
CTYA€HTOM paboTa onpeesseTcsl Ha IPOBEPKY NperoJaBaTeiio B yCTaHOBIEHHbIEe cpoku. Eciu y
IperoiaBaTeNsi €CTh 3aMe4aHus, pabdoTa BO3BpAIIACTCS M IOCIE HCIPABICHUH JIMOO BHOBb
OTIIPABIISICTCA HA IIPOBEPKY, €CIIM UCIPABICHUS CYILIECTBEHHBIE, JINOO MPENbSIBIIAETCS Ha 3a4eTe,
/1€ IPOUCXOIUT ee 3auTa. i pa3bsiCHEHUS] HEMOHATHBIX BOIIPOCOB JIEKTOPOM U ACCUCTEHTOM
©KCHEICNIbHO MIPOBOJISTCS KOHCYJIBTAIUK, O BDEMEHH KOTOPBIX TPYIIIbl H3BEIIAOTCS 3apaHee. \

B ocBoeHHMHU NUCHMIIMHBI MHBAIWJAMU M JMLAMHU C OIPAaHMYEHHBIMH BO3MOXKHOCTSIMU
3I0pOBBsI OOJIBIIOE 3HAYCHHWE HMMEET HHIMBUAyallbHAs ydeOHass paboTa (KOHCYJbTAIlMH) —
JIONOJTHUTEIbHOE pa3bsiICHEHUE y4eOHOro MaTrepuania.

WupuBuayanbHble KOHCYJIBTAMM 10 TPEAMETY SBISIOTCS BaXKHBIM  (PaKTOPOM,
CIOCOOCTBYIOUIMM MHAWBUAYAIN3ALUU OOYYEHUS U YCTAaHOBJIEHHUIO BOCIIUTATEIBLHOIO KOHTAKTa
MEXJIy I[pernojaBaTelieM M OOy4yarolUMCSl HHBAJIUAOM WM JIMIOM C OrpPaHUYEHHBIMU
BO3MOKHOCTSIMH 3]I0POBBbSL.

7. MaTtepuaibHO-TeXHHYECKOe o0ecredeHne Mo JUCIUIIINHE
[Io Bcem BugamM Yy4yeOHOW JAEATEIBLHOCTH B paMKaX JAUCHUILTUHBI HUCHOIB3YIOTCS

ayJIuTOpuH, KaOMHETHl U JIaDOpaTOpUH, OCHAIICHHBIE HEOOXOIUMBIM CIIEHUAIN3UPOBAHHBIM H
71a00paTOPHBIM 000PYI0BAaHHEM.

HaunmenoBanue OCHAIIEHHOCTD CIIEHHAIbHBIX MOMEIIECHHUI ITepeuenn
CIeUaJIbHBIX TOMEICHUH JINLIEH3UOHHOTO
[IPOrPaMMHOT0
obecrieueHus
Y4eOHbie ayUTOpUU nns | JlekunoHHas ayauTopus, OCHAalleHHas
MPOBEJEHUS 3aHATUH JIGKUMOHHOTO | MpPE3eHTAalMOHHOMN TEXHUKOU(TIPOEKTOP, JKpaH,
THIA KOMITBIOTEP/HOYTOYK), COOTBETCTBYIOILIUM

IPOrPaMMHBIM 00ECIICYCHHEM, a TaKkKe HEeOOXOAUMOMH
MeOelnbro(JocKa, CToNbl, CTynbs)(ayauropun: 129, 131,
133, A305, A307)

Y4eOHbie ayaUTOpUHU st | Jlaboparopus, YKOMILIEKTOBaHHAas
MPOBEJCHUS J1a0OPaTOPHBIX PadoOT. | CHenUaTIM3UpPOBAHHON MeO0elbio, TEXHUYECKHMHU
JlabopaTtopwusi. .. cpencrBamu oOydeHus (coBpeMeHHbIME [I9BM Ha 6aze

npoueccopoB  Intel wim  AMD, o0benuHEHHBIMU
JIOKAJbHON CEThI0) C BBIXOJOM B TJIOOAJIBHYIO CETh
WHuTepHeT, a TakKe COBPEMCHHBIM JIHICH3MOHHBIM
MPOTPaMMHBIM obecrieueHreM (OTepanroHHas CHCTEMa
Windows 8/10, maker Microsoft Office, cpeant
nporpammupoBanuss MS Visual Studio u Delphi)
(aymuropun: 101, 102, 105, 106, 107, A301a)

I'pynnoseie (vHAMBUIYanbHBIE) | AYIMTOpHS JJIsl CEMUHAPCKUX 3aHSATHU, TPYNIOBBIX H
KOHCYJIbTalluu MHIVBUAYAJIbHBIX KOHCYJIbTAllMl, YKOMIUIEKTOBaHHbIE




HeoOxomuMor  Mebenpio  (ITOocKa, CTYJIbsT)

(aymuropum: 129, 131)

CTOJIBI,

Texymuii KOHTPOJIb,
IIPOMEXKYTOYHAsl aTTeCcTalus

Ayauropusi ANl CEMHMHApCKHX 3aHATHH, TEKYIIEro
KOHTpOJISL U NPOMEXYTOYHOI  aTTecTrauuy,
YKOMIUICKTOBaHHas He0OXoauMoi wmeOernpro  (ocka,
cToutsl, cTyibs) (ayauropun: 129, 131, 133, A305, A307,
147, 148, 149, 150, 100C, A3016, A512), kOMIbIOTEpaMu
C JIMUECH3MOHHBIM IIPOTPAMMHBIM OOECHEYEHHEM |
BEIXOJIOM B HHTepHET (ayauropun: 106, 106a. A301)

CamocrosrenbHas paborta

Kabuner st camocTosiTensHON paboThl, OCHAIEHHBIN
KOMITBIOTEPHOU TEXHUKOI c BO3MOYHOCTBIO
TIOJIKITIOUEHHs K ceTH VIHTepHeT, IporpaMmoil SKpaHHOTO
YBEIMUYCHNUS, 00ECTIEIEHHBIH JOCTYIIOM B 3JEKTPOHHYIO
nH(pOpPMaMOHHO-00pa30BaTEIbHY IO cpeny
YHUBEpPCHUTETa, HEOOXOAMMON MeOesplo (0CKa, CTOJBI,
cTynbs) (aynutopus 102a, 9uTambHBIHN 3a71)

Hns

CaMOCTOSITEIbHOU

paboTel  OOywaromMxcs MPeayCMOTPEHBI

IMOMEIICHHUS,

YKOMIUJICKTOBAHHBIC CHCIII/IaJII/I?,I/IpOBaHHOﬁ MC6CJII)IO, OCHAIlICHHBIC KOMHI:IOTCpHOfI TEXHHUKOM C

BO3MOYXHOCTBIO TIOJKITIOUCHHS K ceTH «VHTepHeT» u oOecredeHneM JOCTYIa B AJICKTPOHHYIO
nH(OPMAMOHHO-00pa30BaTEILHYIO CPEy YHUBEPCUTETA.
HaumeHnoBanue OcHaleHHOCTh TIOMEIEHUH 115 IIepeuens
MTOMEIIEHUH I CAMOCTOSATENLHON CaMOCTOATENBHOM pabOThI 00yUaArOIIUXCS JIULCH3UOHHOT
paboThl 0OyUaroIXCs MIPOrpaMMHOTO
obecrieueHus

TTomemieHue 11 caMOCTOSITEIbHON
paboThI 00yJaroIUXCs (YUTATBHBIN
3a HayuHoit 6ubimoTexn)

CTOuBI, CTYJIBS, KOMMYHHKAITHOHHAS ceTh «IHTepHET»
JOCTYTIOM B SJIEKTPOHHYIO  HH()OPMALMOHHO-
00pa30BaTEIbHYIO cpeny 00pa3oBaTeNbHOU
OpTraHM3aIiH, TPOBOJHOE COEMHEHNE U OECTIPOBOIHOE
coenunenue 1o texHonorun Wi-Fi

IlomenieHne ajiss caMOCTOSITEILHOM
paboTsl 06yuaroruxcs (aya. 102a)

Kabuner 1t caMoCTOSITENIBHON PadOTHI, OCHAIICHHBIN
KOMITIBIOTEPHOU TEXHUKOI c BO3MOKHOCTBIO
NOJKIIIOYEHUS K ceTh IHTepHeT, NporpaMMOoi 3KpaHHOTO
YBEIMUYEHUS, 00€CTICYEHHBIHIOCTYTIOM B 3JIEKTPOHHYIO
UH(POPMAITMOHHO-00Pa30BaATEIBHY IO cpeny
YHHUBEPCHUTETa, HEOOXOMUMON MeOenbio (I0CKa, CTOJBI,
CTYJbS)




