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© ReXHOJIOTHH
. H. Aunpuenko

[Mporpamma cocrasieHa ¢ ydetoM DeepalbHOTO TOCYIapCTBEHHOIO 00pa3oBaTEbHOIO
cTajgapra BeicIero o6Opa3oBaHus 10 HampaBieHuto moxaroroBku 01.04.02 Ilpuknamxas
MaremaTHka ¥ UHGOpPMATHKa, YTBEPXKIEHHOrO MpHKa3oM MuHHCTEpCTBa 00pa30BaHHMs W HAayKH
* Poccwuiickoit @enepanmu ot 28 aBrycra 2015 r. Ne 911.

ITporpamma y4ueGHOM auciuIumHbl «COBpeMEHHBIE NMPOOIEMBI NPHUKIaJHOW MaTeMaTHKH H
uHpopmaTtuku» cocraieHa Ha ocHoBe ['OC BIIO mno Hampasnenmio moaroroBku 01.04.02
IpuknagHas wmareMatika ©W  WH(QOpPMATHKa, YTBEP)XKICHHOMY IIpHKa3oM MHHHCTEPCTBA
obpasoBanusi u Haykd JIHP or «04» ampens 2016 r. Ne 288, 3aperucTpupoBaHHOMY B
MumnucrepcrBe octanud JJHP ot 22 ampens 2016 r. Ne 1191, «ITonoxeruss o6 opraHM3alyu
y4e6HOro mpouecca B 00pa3oBaTeNbHBIX OpPraHH3aLMsIX BBICIIET0 IPOGECCHOHATBLHOIO
obpasoBanus JloHeukoi Hapoxpuoit PecrnyOnvku», yTBepXKIEHHOrO IpHKa3oM MuHMCTEpCTBA
obpazoBanus u Hayku JTHP «30» oxrsabpst 2015 r. No 750»(c M3MEHEHHMSIMH M JIOTIOIHEHHUSAMH),
y4eGHOro MmaHa 1o HanpasieHuio noarorosku 01.04.02 IpukiagHas MaTeMaTHKa U HHGOpMaTHKa
(Marucrepckasi mporpaMma: akTyapHas Maremartuka) (popma oOydeHHs: ouHast), yTBEPXKKIEHHOIO
Vuensmm CoBetom YHuBepcureta ot 31.03.2017 ., mporokon Ne 3 1 oCHOBHO# 06pazoBaTe/lbHON
. TIPOTpamMMBbl, YTBEPXKIEHHOM mprka3oM pektopa (Ne 77/05 ot 06.05 2017 r.).

PazpabGoTunk:
ITpodeccop, TOKTOp TEXHHYECKUX HAYK,

npodeccop kadenpsr TEOPUH yIPYroCTH U
BBIUHCIIUTEIILHOU MaTeMaTUKHU B. 1. Cropoxes

IIporpamma y4eOHOM QUCHMIUIMHBI YTBEPXKIEHA Ha 3acelaHuu Kadeapsl TEOPHH yIPyrocTu
* M BBIYHUCIIUTEIHHOM MaTeMaTHKU
ITpotokos Ne 15 ot 15.06.2017 r.

3aBenyrommii kadeapoii B. U. Cropoxes

IIporpamma y4eGHOM JUCHHUIUIMHBEI OHOOpeHa y4eOHO-METOJUYECKOM KOMHUCCHEH
(daxynbpTeTa MaTeMaTHKH U MHGOPMAIHOHHBIX TEXHOJIOTHH
IIporokon Ne 11 ot 21.06.2017 r.

[pencenarens yyeGHO-METONMYECKOM 7
KOMHCCHH (aKyipTeTa H. I11. IToromapenko




1. Oobs1acTh NIPUMEHEHUs M MEeCTO TMCHMILINHBI B Y4eOHOM mpoliecce

VYyeOnast nucruruimaa «CoBpeMEHHBIE MPOOIEMbl MPUKIIAJHON MaTeMaTUKUA U HHPOpMATH-
KH» OTHOCHUTCS K 0a30BOM 4acTH y4eOHOTO IIJIaHA U COCTOUT U3 OJHOTO MOJTYJIA.

B pamkax npenopaBaHusi TUCHHUILIMHBI U3Y4arOTCS COBPEMEHHBIE MPOOJIEMbI MaTeMaTHye-
CKOTO0 MOJICIMPOBAaHMs, CBS3aHHBIC C MCIOJIB30BAaHWEM allllapaTOB MITKUX M HEYETKO-
MHO>KECTBEHHBIX BBIUMCIICHUN TPH aHAIW3€ MHOTOKPUTEPHATBHBIX MATEMaTHYCCKUX MOJeei
(GYHKIIMOHUPOBAHUS OOBEKTOB COIMAIIBHO-IKOHOMHUYECKON chephl U MOJEICH TEXHOJIOTHUECKUX
MIPOLIECCOB B YCJIIOBUSIX HEOMPEACIIEHHOCTH, a TaKKe BOIPOCHI MIPOTPaMMHON KOMIIBIOTEPHOH pea-
JU3AIK AJITOPUTMOB HUCCIIEA0OBAHMS MoJieiel Ha 0a3e MPUMEHSIEMOTr0 MaTeMaTUUECKOTo armapara.

Jlist u3yueHus: JaHHOW y4eOHOW MTUCIUTUIMHBI HEOOXOAMMBI 3HAHUS, YMEHHS U HaBBIKH, (Qop-
MHUPYEMBbIC MPEIIIECTBYIONUMU U COIMYTCTBYIOIUMHU TUCIHUIUIMHAMHA Y4€OHOTO IJIaHA ITOrOTOBKH
OaxanaBpoB 1o HanpasieHuto 01.03.02 [IpukinagHas MaTeMaTuka 1 UHGOPMATHKA:

MaremaTuyeckuii anaaus |

Marematnueckui ananus |l

Marematuueckuii ananus |1

Anrebpa 1 TeOMETpHS

JluckpeTHas MaTeMaTHKa

Maremaruueckasi JIOTUKa U TEOPHsI MHOKECTB

YuciieHHbIE METOIbI

DyYHKIIMOHAJIBHBIN aHAIN3

2. CrTpykTypa IMCHMIIIMHBI

Xapakmepucmuka y4eoHoil OUCYUNIUHDL

01.04.02 Ilpuknannas maremMaTuka u uHGopMma-
Hanpasnenne noaroToBku
THKA
Marucrepckas nporpamma aKTyapHasi MaTeMaTHKa
IIporpamMmMa nmoAroToBKH aKaJieMHuecKas MarucTpaTrypa
Kpanuduxarms MarucTp
KommuecTBo conepkarenbHbIX MOYJIEH 4
JucuunnuHa 6a30BoH / BApUaTUBHOM YacTH .
. JUCLUILIMHA 0a30BOM YacTu
o0pa30BaTeIbHON MPOrpaMMbl
@DopMbI KOHTPOJIS 1 MOJTyTTbHBIN KOHTPOJIb, 1 3a4er
TMokasatemn ouHast popma 0oOyue- | 3aouHas Gpopma oOyde-
HUS HUS

KonnuecTBo 3a4eTHbIX eAMHUIL (KPEAUTOB) 3
I'ox monroToBkn 1
Cemectp 1
KommgectBo yacoB 108
- JIGKITMOHHBIX 36
- IPAKTHYECKHUX, CEMUHAPCKUX -
- 1a00paTOPHBIX -
- CaMOCTOSITEIbHON pabOThI 72

B T.4. UHJAMBHIyaJIbHOE 3a/I1aHHE -
HenenpHoe KOJIMYECTBO 4acoOB, 6

B T.4. ayJUTOPHBIX 2
3. Onucanue IUCUMMIUHBI

Meau u 3agaun.
Henamu oceoenusn oucyunaunwvt « Cospemennvle npoobaemvl NPUKIAOHOU MAMeMamuku u
uHGOpMaAmMuKU» AGNAIOMCA:
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- OCBOCHHUE 3HAHUU M MPHOOpPETEHNE HABBIKOB B 00JIACTH MOCTPOCHUS M aHAIM3a MHOTOKPHU-
TEpUATBHBIX MaTEMAaTUYECKUX MoJieNiel (DYHKIIMOHUPOBAHHS COIIMATLHO-IKOHOMHYECKOW Cephl U
MOJIeNIell TEeXHOJOTHUECKUX IPOLECCOB B YCIOBHIX HEOIPEIEICHHOCTH Ha OCHOBE TEOPUHU DPa3-
BETBJICHHBIX CUCTEM MEPAPXUYECKON CTPYKTYPHI U TEOPUU HEYCTKHX MHOYKECTB;

- bopmupoBaHUEe yMEHUS IEMOHCTPUPOBATH 3HAHWE W TTOHUMAaHWE OCHOBHBIX OIpEACIICHUH,
QITOPUTMOB M METOJIOB PEIICHUS 3a/1a4 110 TEMaTHKE YUeOHOH TUCIUILIHHEI,

- IPUOOPETEHNE YMEHUN CTPOUTH JIOTUYECKH BBIBEPEHHBIC PACCYKICHUS;

- (¢opMUpOBaHHE YMEHHH MOJB30BATHCS METOJAMU MaTEMAaTHYECKOTO MOJCIHPOBAHUS BbI-
YHCITUTEILHON MaTeMaTUKH JUTsi (popMaliM3aluy U pelieHsI PUKIIAIHBIX 33]1a4,

- pa3BUTHE HABBIKOB CAMOCTOSTEIILHOW PabOThl U YMEHUW HAXOJUTh M NepepadaThiBaTh J10-
MOJTHUTENIbHYI0 NHPOPMAIUIO B JAHHOK IIPEIMETHON 00J1acTH;

- pa3BUTHE TBOPUYECKOT'O, HAYYHOTO MOTEHIIMAJA CTYJCHTOB, X MO3HABATEIbHBIX HHTEPECOB
B 00JIaCTH JMCKPETHBIX MaTEMaTHYECKHX MOJENCH, CTUMYIHPOBAHUE K JaTbHEHUIIEMY 3aHSITHIO
HAYYHOH JIEeATEITLHOCTBHIO.

3aoauu oceoenusn OuCYUNIUHBL — YCBOCHUE TEOPETUUYECKUX OCHOB U MPAKTUYECKUX HABBIKOB
UCIIOJI30BaHUSI METOJIOB MOCTPOCHUS M aHAW3a psia MHOTOKPUTCPUAIBHBIX MAaTEMaTHYCCKHX
MojieIe (HYHKIIMOHHPOBAHMS COIMALHO-YKOHOMHYECKON cephl M MOAENeH TEeXHOJOTHISCKHX
IPOIIECCOB B YCIIOBHSIX HEOIPEICICHHOCTH HA OCHOBE TEOPHH Pa3BETBJICHHBIX CUCTEM HepapXHuye-
CKOH CTPYKTYPBI U TCOPHH HEUYSTKUX MHOXKECTB.

TpeGoBanus k pe3yJbTaTaM 0CBOCHHUS AUCHHUILIMHBI.

[Iponiecc M3ydeHus QUCLUIUIMHBI HAIpaBieH HAa (OPMUPOBAHUE HJIEMEHTOB CIIECAYIOIIMX
koMmrieteHnii B cootBeTcTBUM ¢ ®I'OC BO PO no nanpasnenuto noarorosku 01.04.02 [Mpuknan-
Has MaTeMaTHKa U MHPOpPMaTUKa U OCHOBHOI 0Opa3oBaTenbHOI MporpaMmsbl BeIcLIero oopa3oBa-
Hus HarnpasiaeHus: noaroroBku 01.04.02 Ipuknagnas marematrka U MHPOpMaTUKa (Marucrepckas
HporpaMma: aKTyapHas MaTeMaTHKa):

a) o0meKkyJabTypHbIX (OK):

- CIIOCOOHOCTBIO K a0CTPAKTHOMY MBIIUICHHIO, aHau3y, cuHTe3y (OK-1);

- TOTOBHOCTbBIO JIEMCTBOBAaTh B HECTAHAAPTHBIX CUTYALUSAX, HECTU COLMAIBHYIO U 3TUYECKYIO
OTBETCTBEHHOCTH 3a MpuHsTHIe pemenus (OK-2);

- FOTOBHOCTBIO K CAMOPa3BUTHUIO, CAMOPEATIN3allu1, UCIIOJIb30BaHUIO TBOPUYECKOTO MTOTEHIMAIIA
(OK-3);

0) ooenpodeccuonanbubix (OIIK):

- TOTOBHOCTBIO K KOMMYHHKAIIMM B YCTHOM U MUCHbMEHHOM (popMax Ha roCyJapCTBEHHOM SI3bl-
ke Poccuiickoit denepanu 1 MHOCTPAHHOM SI3bIKE Ul pelIeHMs 3a7ad MpodeccuoHanbHOM 1es-
tensHOCTH (OITK-1);

- CIIOCOOHOCTBIO HCIIOJIB30BATh W NMPUMEHATH YIJIyOJIEHHbIE 3HaHHS B O0JIACTH MPUKIATHON
maremaTuku u uHpopmatuku (OI1K-4);

- CIOCOOHOCTHIO UCIOJIB30BaTh YI1yOJIE€HHbIE 3HAaHUS MTPABOBBIX U ATHUYECKUX HOPM IIPH OLICH-
K€ MOCJIeACTBUN CBOEH MpodecCHOHATBHON JIeSTeTbHOCTH, IPU pa3padOTKe U OCYLIECTBICHUH CO-
[HAJTbHO 3HAYUMBIX TTpoekToB (OITK-5);

B) npogeccuonaabHbIX (IIK):

HAY4YHO-HCCJIeJ0BaTebCKasA e TeJbHOCTh:

- CIIOCOOHOCTBIO MTPOBOJIUTH HaYUHbIE MCCIIEIOBAHUS U MOTYy4aTh HOBBIE HAyYHbBIE U MPHUKIIAJI-
HbIE PE3YJIbTAThl CAMOCTOSITEBHO U B cocTaBe HayuHoro kosuiekTusa (11K -1);

- CIIOCOOHOCTHIO pa3paldaThIBaTh M aHAJTM3UPOBATh KOHIENTYaJIbHbIE U TEOPETUUECKUE MOJEIH
penraeMbIXx Hay4HbIX pobiem u 3aaad (ITK-2);

NPOEKTHAS ¥ MPOU3BOJACTBEHHO-TEXHOJIOTHYECKAs AeATeJbHOCTD:

- CIIOCOOHOCTBIO pa3pabaTbiBaTh U MPUMEHATh MaTeMaTHYECKUE METOJIbl, CUICTEMHOE U MpH-
KJIaIHO€ IIPOTpaMMHOE OOecreyeHne IS pelieHus 3a/1a4 HAayYHOH M MPOEKTHO-TEXHOJIOTHYECKON
nestensHocTH (TTK-3);
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- CIIOCOOHOCTBIO pa3palaThIBaTh M aHAJTM3UPOBATH KOHIENITYaJIbHBIE U TEOPETUUECKUE MOJEIH
pelaeMbIX 3a7a4 MPOEKTHOM U IPOM3BOICTBEHHO-TEXHOIOTHYECKO# aesitenpHocTH (ITK-4)

OPraHu3alOHHO-YNIPaBJIeHYECKAs 1eSITeIbHOCTh:

- CIIOCOOHOCTBIO YIPABIATH MPOEKTAMHU, IUIAHUPOBATh HAYYHO-MCCIIEJOBATENbCKYIO JESATENb-
HOCTb, aHAIM3UPOBATh PUCKH, YIPaBIATh koMaHoi npoekra (I1K-5);

- CIIOCOOHOCTBIO Pa3pabaThiBaTh U ONTUMU3UPOBATh OU3HEC-TUIAHBI HAYYHO-IIPUKIIAJHBIX IIPO-
extoB (ITK-7);

HOPMATHBHO-METOAMYeCKasl 1eATeJbHOCTh:

- CIIOCOOHOCTBIO pa3zpabaThiBaTh KOPIOPATHBHBIE CTAaHAAPTHI W MPOoGmiIn (PyHKIHOHAIEHON
CTaHIapTU3AIMHU [IPUIIOKEHUI, cucteM, HHpopMannoHHoi uappactpykrypsi (I1K -8);

NeJaroru4eckas 1esiTeJJbHOCTh:

- CIIOCOOHOCTBIO pa3pabaThiBaTh y4eOHO-METOAMUYECKHE KOMILUIEKCHI JUISl JIEKTPOHHOIO 00Yy-
yenus (ITK-10);

KOHCAJTHHIOBAsSl 1eATEIbHOCTh:

- CIIOCOOHOCTBIO pa3pabaThIBaTh aHATUTHYECKUE 0030PBI COCTOSIHHUS 00JIACTH MPHUKIATHON Ma-
TeMaTuKH U uHGopMaruoHHbIX TexHomoruit (IMK -11);

KOHCOPUMYMHAS 1eSITeIbHOCTh:

- CIIOCOOHOCTBIO K B3aMMOJICHCTBHIO B paMKaX MEXJIYHapOIHBIX IPOEKTOB U CETEBBIX COO0-
IIECTB B 00JIACTH MPHUKIIAJHONW MaTEMAaTHKH U HH(POpMAMOHHBIX TexHomorui (ITK-12).

B pe3yjabTaTe 0OCBOCHUA JTUCHUIIVIMHBI CTYACHT HOJKCH:

* 3HaTh:

1. OOumyro koHuenuIo Merosa aHanu3a uepapxuit T. CaaTu.

2. OcHOBHBIE MOIXOAY K y4eTy (DakTOpOB HEONpPEICNCHHOCTH B MAaTEMAaTHYECKHX MOJIEIAX
(YHKLIMOHUPOBAHUS COLMAIbLHO-I)KOHOMHYECKON Cephbl U MOAEISAX TEXHOJOTMUECKUX MIPOLIECCOB.

3. OOmue MpUHIMITEI aHAIM3a MHOTOKPUTEPHAIBHBIX MOJIENEH ¢ HEYETKMMH YaCTHBIMH KpH-
TEPUSIMU U MHOTOKPUTEPUAIBHON ONITUMHU3ALINN.

4. OCHOBHbIE 3JIEMEHTHI annapaTa HeYeTKON MaTeMaTUKHU:

— OIIpE/IETICHUE NTOHATUS HEUETKUX MHOXKECTB;

— OIpe/ieJICHUE MOHATUS HEUYETKUX YMCENl U HeUETKUX MHTEPBAJIOB;

— OIIpEZENIEHUS] OCHOBHBIX OIlEpaliii ¢ HEYETKMMH MHO>KECTBAMU;

— OIpe/IeTICHUs] OCHOBHBIX apu(METHUYECKUX Olepaliii ¢ HeYeTKUMU UHTEpBaIaMU

U Ollepalvii CpaBHEHUS HEUETKUX UHTEPBAJIOB;

— MOHATHE HEYETKUX MHOYKECTB C 3JIEMEHTaMU JIMHTBUCTUYECKON MTPUPOJIBI;

— METO/Ibl NOCTPOEHUS (PYHKIUHN MPUHAIIEKHOCTHU AJI1 HEYETKUX MHOKECTB;

— MPUHIMI 0000IIEHUS B ONMCAHUU HEYETKUX (PYHKIMOHAIBHBIX 3aBUCUMOCTEH.

5. Meronuku KOHCTPYMPOBAHHUS U CXEMbI aHAJIN3a HEUETKUX UePapXUUECKUX MOJIEIIEH:

— IIPUEMBI IOCTPOEHUS HEPAPXUIECKUX MOJIEIIEH C HEYETKMMH YaCTHBIMU KPUTEPHUSIMY;

— METO/Ibl CBEPTKH HEUETKUX YAaCTHBIX KPUTEPUEB B Pa3BETBICHHBIX HEPAPXUUECKUX MOJEISIX.

6. MeToauKH MOCTPOCHHUS U aHaJIM3a HEUETKUX MepapXMUECKUX MOJENeH A psiia OCHOBHBIX
COLIMATIbHO-D)KOHOMHYECKHUX MPOLIECCOB:

— MoieTiel MHOTOKpUTEpHaIbHON OLIEHKH 00bEKTOB HEJBHKUMOCTH;

— MOJeJIeld MHOTOKPUTEPUAIbHON U MHOTOYPOBHEBOM OLIEHKH COLMAIbHO-3KOHOMHYECKOTO CO-
CTOSIHMSI pETHOHOB;

— MoJieliel MHOTOKpUTEpUAIbHON ONTHMHU3AIMA WHBECTUIMOHHBIX MPOEKTOB B YCIOBHSIX He-
OIIPENIETICHHOCTH;

— MoJieJied MHOTOKPUTEpUAIbHOMN OLIEHKH KaueCTBAa KOMMEPUYECKUX KOHTPAKTOB;

— MOJIEJIE MHOTOKPUTEPUAIBHON OLIEHKH KauecTBa IIPOMBIIUIEHHON NPOAYKIUH;

— MojieJiell MHOTOKpUTEepUaibHON OLEHKH KauecTBa aTMOC(EpPHI U COCTOSHMSI 3/I0pPOBbS Hacee-
HUS KPYITHOTO rOpo/a.

7. Meronuku MOCTPOEHHUS M aHajIM3a HEUYETKUX HEepapXUUYECKUX MOJesiell TeXHOJIOTHYECKUX
IIPOLIECCOB:



— MoJieNiel ONTUMM3ALUU ITPOLIECCOB MPEAIPOKATHOTO pa30rpeBa CIUTKOB;
— Mojesiell ONTUMHU3ALMU COBMECTHOM pabOThl 3HEProarperaToB B YCIOBUSIX HEONpEAesIeHHO-
CTH.

YMmeThb:

— BBIOMpATh METOJbI yueTa (PAaKTOPOB HEOMPEACIECHHOCTH B MATEMAaTHICCKUX MOJAEIAX (YHKIIHO-
HUPOBAHUS COIMMATBLHO-YKOHOMHUYECKOM cPephbl U MOJIEISIX TEXHOJIOTHIECKUX MPOIECCOB;

— KOHCTPYHMPOBATh MPEICTABICHUS Pa3MBITHIX JTAHHBIX HEYETKUMU MHOYKECTBAMH, HEUETKUMHU YN C-
JJaMH U HCUCTKUMU I/IHTepBaJIaMI/I;

— BBITIOJIHATH apU(PMETHIECKUE OTepalluK ¢ HEYETKUMH HHTEPBAJIaMU;

— BBIIIOJIHATH OHCpaI_[I/II/I CpaBHCHI/IH HCUYCTKUX I/IHTepBaJIOB;

— peain30BaTh NOCTpOeHUE QYHKIIUHA MPUHAIICKHOCTH ISl HEUETKMX MHOXKECTB;

— KOHCprI/IpOBaTb HCUCTKHNC MHOXKECTBA C 3JICMCHTaAMHU JII/IHFBI/ICTI/I‘-IGCKOI\/'I HpI/IpOI[LI;

— IPUMEHSATDH MPUHITUIT 000OIICHHS I ONTUCAHUS HEYETKUX ()YHKIIMOHAIBHBIX 3aBUCUMOCTEH;

— HpI/IMeHHTB METOAbI CBepTKI/I HCUYCTKUX YaCTHBIX KpI/ITepI/IeB;

— pa3pabarbIBaTh U UCCIIEIOBATh MOJICIIH MHOTOKPUTEPHUATILHON OLIEHKH 00BEKTOB HEJIBHIKMMOCTH;
— pa3pabatbIBaTh U UCCIIEI0BAaTh MOJIEIN MHOTOKPUTEPUAIbHON U MHOIOYPOBHEBOM OLICHKH COLIU-
aJTbHO-KOHOMHYECKOT'O COCTOSIHUSL PETHOHOB;

— pa3pa6aTbIBaTb U HUCCJICA0BAaThb MOJICIN MHOFOKpHTepHaﬂbHOﬁ OIITUMHU3alIUN WHBCCTHUILIMOHHBIX
MIPOEKTOB B YCIOBUSIX HEONPEAECTECHHOCTH;

— pa3pa6aTI)IBaTI) 1 HUCCJICA0BAaTh MOACIN MHOFOKpHTCpI/IaJIBHOfI OICHKMU Ka4deCTBa KOMMepLIeCKI/IX
KOHTPAaKTOB;

— pa3pabaThIBaTh U UCCIIEAOBATH MOJIEIIM MHOTOKPUTEPHATLHON OIEHKH KAa4eCTBa MPOMBIIIIICHHOM
IPOYKLIHUH;

— pa3pabarbIBaTh M UCCIICOBATH MOJICIM MHOTOKPUTEPUATHHON OIEHKH KadecTBa aTMochepsl u
COCTOSTHUS 3[TOPOBBSI HACETICHUS KPYITHOTO TOPOJIa;

— pa3pabaThiBaTh M HWCCIICOBATH MOJCINA ONTHUMH3AIMU MPOIECCOB MPEANPOKATHOTO Pa3orpeBa
CJINTKOB;

— pa3pabarbIBaTh W UCCIICOBATh MOJICIHM ONTHMH3AIMH COBMECTHON pa0OThI YHEProarperaTtor B
YCIIOBHSIX HEONIPEIECIEHHOCTH.

* Bnademps naBbIkaMu ¥ IPHOOPECTHU OIIBIT:

— KOHCTPYUPOBaHUS NPEACTABICHUN Pa3MBITHIX JaHHBIX HEUYETKMMM MHOXECTBAMH, HEUYETKHUMH
YKCJIaMU U HEUETKUMU UHTEPBaJIaMH;

—IPUMEHEHHUS apuPMETUUECKUE ONEepali ¢ HEYETKUMH UHTEpBaJlaMu;

—OCTpOoeHUs (PYHKIUNA TPUHAICKHOCTH JUIsl HEYETKUX MHOKECTB;

— KOHCTPYUPOBAHMSI HEUETKUX MHOXECTB C AJIEMEHTAMU JIMHIBUCTUYECKON TIPUPO/IbI;

— MPUMEHEHUS IPUHIIKIIA 0000IEHHS [T OTIMCAaHUsI HEYETKUX (DYHKIIMOHAIBHBIX 3aBUCUMOCTEH;
— IPUMEHEHUs1 METOJI0B CBEPTKU HEYETKUX YaCTHBIX KPUTEPUEB;

— pa3pabOTKH U HCCIEOBAHUS MOJIETM MHOTOKPUTEPHUATbHOM U MHOIOYPOBHEBOM OLIEHKH O0BEK-
TOB HEJIBUKUMOCTH, COLIMAIbHO-3KOHOMHUYECKOTO COCTOSIHUSI PETMOHOB, NHBECTUIIMOHHBIX MPOEK-
TOB B YCJIOBUSIX HEONPEIECIEHHOCTH; Ka4eCTBa KOMMEPUYECKUX KOHTPAKTOB; KaUYECTBA IIPOMBIIIIECH-
HOM MPOIYKIMH; KauecTBa aTMOC(hepbl M COCTOSIHUSI 3/10pOBbs HACEJIEHUsI KPYITHOTO ropoja; mpo-
IIECCOB TNPEANPOKATHOIO Pa3orpeBa CIMTKOB; COBMECTHON pabOThI SHEProarperaTtoB B YCIOBHSX
HEOTpeeNeHHOCTH.

4.  Coaep:xkaHue THCHMIUIMHBI M (POPMBbI OPTraHU3ALMHU YUeOHOT0 NpoIecca.

Kypc mucuunnuasl «CoBpeMeHHbIE MPOOIeMbl MPUKIATHOW MAaTeMaTUKU M WH(HOPMATHUKU
IpelycMaTpUBaeT cieayrolue GopMbl OpraHu3alui yueOHOro Mpolecca: JEKIMH, CaMOCTOSTeNb-
Hasi paboTa CTyJaeHTa.

Marepuan u3naraercsi ¢ UCIOIb30BaHUEM O00BICHUTEIHLHO-UUTFOCTPATUBHBIX, DBPUCTUUECKUX
U UCCJIEJIOBATENbCKIX METOJOB TpernojaaBanus. [lpu nmpoBeneHnn NeKUui s 0OCYXKICHUS MaTe-



7

pHalia UCIONB3YIOTCS MYJIbTUMEANIHBIE TPE3CHTAIINH, AHUMAIIUHY, a TaK e Pa3AaTO4YHbIE MaTePH-
aJbl.

B yuebGHOM miporiecce MpUMEHSFOTCS aKTUBHBIE U MHTEPAKTUBHBIE (DOPMBI MPOBEICHUS 3aH sI-
TUH (pa300p KOHKPETHBIX CUTYyallud, TUCKYCCHs, MOJIEMUKA), BHEAYyIUTOPHAs CAMOCTOSATEIbHAs
paboTa, OaUTBHO-PEUTHUHTOBAs CHCTEMa OIEHKHA YCIEBAEMOCTH, JIUYHOCTHO-OPHEHTHPOBAHHOEC
o0ydeHue, mpodieMHOe 00ydeHne, OJIOYHO-MOAYJIbHOE OOYUCHHE.

Hcnonp3oBanue B yueOHOM INPOLIECCE MHTEPHET-PECYPCOB MO JAHHOMY KYpCY; paccMOTpe-
HUE 3aj]a4, MaKCUMAJIbHO MPUOIMKEHHBIX K KOHKPETHBIM HAy4YHO-UCCIIEIOBATEILCKUM CUTYallU-
SIM, KOTOPBIE MCTOPUYECKU MPUXOAMIOCH PEIIaTh JJIsl MOCTPOCHHSI MOJEICH COOTBETCTBYIOIINX
00BEKTOB, C AJIEMEHTaMHU JAUCKYCCHH U MOJEMHKOW B Mpoliecce MOMcKa MyTel pemieHus chopmy-
JUPOBAHHBIX TIPOOJIEM; TECTHI M KOHTPOJIBHBIC PAOOTHI.

CamocTtosTrenbHas paboTa CTYIEHTOB MPEAyCMaTPUBAET BBINOJIHEHUE HHIWBUYaJbHBIX 3a-
JaHW, MTOATOTOBKY K CEMUHAPCKUM 3aHSATHAM, U3y4eHHE YICOHOW U METOIUYSCKOU JTUTEPATYPHI,
COCTaBJIEHUE KOHCIIEKTOB, aHHOTAIlUI CTaTel, 3alIUTy NMPE3eHTAUI U TOKIaI0B

Texymuii KOHTPOIb OCYIIECTBIISCTCS MyTEM HAMMCAHUS CAMOCTOSITEIBHBIX U KOHTPOJBHBIX
paboT Mo peleHuIo MPAKTHUECKUX 3aJaHi, MOAYJIbHBIX KOHTPOJIBHBIX pa0dOT MO MPOBEPKE 3HAHUIM
TEOPETUYECKUX TTOJIOKEHHI.

\ Kpartkoe cogep:kaHue TeMbl
Cooeporcamenvhutii mooys 1.
OcHogHble r1emenmol annapama Hevemkoil mamemamuku Oowan xapakmepucmuxka noo-
X0008 K AHAIU3Y MAMEMAMUYECKUX MOOeNell 8 YCTI0GUAX HeOnPedeleHHOCHU

IopsaAKOBbI HOMEP M TeMa

Tema 1. OcHOBHbIE NPUHLUIIBI MaTe-
MaTHYECKOI'0 MOJICTUPOBAHMSL.

W3naraioTcsi OCHOBHbBIE OOIKME NPUHLMUIBI KOH-
CTPYMPOBAHUS M aHAJIN3a MATEMaTHYECKUX MOJIENIEH.

Tema 2. Meronbl yuera (GakTopoB He-
OIPENICIICHHOCTH B MaTeMaTHYECKUX
MOJIEIISIX.

PaccmarpuBarotrcss MeTonpl yuera (akTOpOB He-
OIIPEIEICHHOCTH B MATEMAaTUYECKUX MOJECIIAX.

Tema 3. Onpenenenne NOHATUS HEUET-
KMX MHOXecTB. Heuerkue uncna u He-
4yeTkue HHTepBanbl. Onepanuu c He-
YETKUMHU MHOXKECTBaMH.

N3y4darorcs OCHOBHBIE DJIEMEHTHI almapara HeueT-
KO MaremaTuku. PaccmaTpuBaercss omnpenesneHue
MOHATUS HEYETKUX MHOXKECTB. M3y4aroTcsi OCHOBBI
amnmnapara HECYCTKUX YHUCCIT U HCUCTKHUX HMHTCPBAJIOB,
Onepalny ¢ HEYETKUMH MHOXKECTBAMU.

Tema 4. Apudmernueckue onepanuu c
HEYEeTKUMHU uuciamu. Apudmeruue-
CKH€ ONepalyy ¢ HeUeTKUMH MHTEpBa-
namu. CpaBHEHHE HEYETKMX HHTEpBa-
JIOB.

W3naraioTcst 31eMEHTbl TEOpUU apUPMETUUECKUX
ornepanuil ¢ HEYETKUMHU YUCJIaMU M MHTEpBajlaMH U
MCTOAHUKHU CPABHCHHA HCYCTKUX MHTCPBAJIOB.

Tema 5. Heuerkne MHOKecTBa ¢ dJe-
MEHTaMH JIMHTBUCTUYECKON MPUPOIBI.

W3nararoTcst OCHOBHBIE 00IIIME TPUHIIUITBI M TIOHS-
TUSI TOPUH HEYETKUX MHOKECTB C DJIEMEHTAMH JIUHT-
BUCTHUYECKOU MPUPOJIBI.

Tema 6. Metoasl moctpoeHus: (yHK-
IUI TPUHAIICKHOCTH IS HEYETKUX
MHOXECTB

N3naratorcst OCHOBHBIE OOITHE TPUHITUIBI U METO/IBI
nocTpoeHuss (PyHKIMH TPUHAUICKHOCTU IJI HEdeT-
KUX MHOYECTB.

Tema 7. Ilpunnun o600IIEHUS B OIH-
CaHMHM HEUYETKUX (YHKIIMOHATBHBIX
3aBUCUMOCTEH.

W3naratoTcsi OCHOBHBIE OOIME NMPHEMBI peann3a-
UM TPUHIUAN OOOOIIEHUS B OINUCAHUU HEYETKUX
(YHKIIMOHAJIBHBIX 3aBUCUMOCTEH.

Cooeporcamenvhutii Mooy 2.
Koncmpyupoeanue u cxemol ananuza MHO2OKPUMEPUATbHBIX HEYEMKUX UEPAPXUYECKUX
Modeneii pazeemenieHHoil CIPYKHypbl.

Tema 8. OO6las KOHIEMIHS METOMA |

Hznaraercs 06]1_[2[51 KOHICIIIMA METOJa aHaln3a




aHanuza uepapxuit T. Caaru.
ITocTpoeHne uepapxXxuU4ecKux Moneien
C HEUYETKMMHU YACTHBIMH KPHUTEPHUSIMHU.
Martpuuel napueix cpasHeHuid. Hopmu-
POBaHHBIE PAHTH YaCTHBIX KPUTEPHEB.

uepapxuii T. Caatu. M3yyarorcs moaxoisl K KOH-
CTPYUPOBAHUIO U aHAJIM3Y HCUCTKUX HCPAPXUYCCKHUX
Moneneil. Mznmaraercs MeETOJOJOTUS TOCTPOEHUS
MHOTOKPHUTEPUATIbHBIX UEPAPXUUYECKUX MOJIENeH pas-
BETBJICHHOW CTPYKTYphl C HEYETKHUMH YacCTHBIMU
KPUTEPUSAMU.

Tema 9. OO0mue NpUHIMIBI aHAIH3a
MHOTOKPUTEPUATIbHBIX MOJIEJIEH ¢ He-
YEeTKUMH  YaCTHBIMH  KPUTEPHUSIMHU.
MHorokputepuagbHas ONTUMU3AIIHS.

W3znaratorcst oOlye NpUHLMIBI aHAIU3a MHOIO-
KPUTEpUAIBHBIX MOJEIEH C HEYETKUMU YaCTHBIMU
KpUTEpUSAMH, IOHATHE O MATPULIAX NApHBIX CpaBHE-
HUWA 1 HOPMHUPOBAHHBIX PAaHraX YaCTHBIX KPUTEPUEB,
a TaKKe OCHOBHBIE IPUEMbI DPEUICHUs IMPOOJIEMBI
MHOT'OKPUTEPHUAIILHON ONITUMU3ALIAH.

Tema 10. MeToapl CBEpTKH HEYETKHUX
YaCTHBIX KPUTEPHUEB.

N3yuaroTcst METOAbl CBEPTKM HEYETKMX YaCTHBIX
KPUTEPUEB.

Cooeprcamenvhulit MoOyns 3.
Heuemkue uepapxuueckue mooenu coyuanibHO-IKOHOMUUECKUX RPOUECCOB.

Tema 11. MHorokpurepuajibHble
OLIEHKU OOBEKTOB HEJIBUKUMOCTH.

I/I3yT~IaIOTC$I MCTOAWKHU ITOCTPOCHHA W aHAJIM3a HEC-
YCTKUX HCPAPXUYCCKHUX MO,Z[@J'ICI‘/'I MHOI'OKpUTCpHUAIIb-
HOM OLCHKH 00BEKTOB HCOBUKHUMOCTH.

Tema 12. MHuorokputepuaibHble |
MHOTOYPOBHEBBIE OIICHKH COIMAIBHO-
HKOHOMMYECKOTO COCTOSIHUSI PETHOHOB.

HSy‘IaIOTCH MCTOOUKHU IMOCTPOCHHA W aHAJIM3a HEC-
YCTKUX HCPAPXUUYCCKUX MOI[CJICfl MHOT'OKpUTCpPUAJIb-
HOU U MHOFO}’pOBHCBOﬁ OLCHKHM  COLHMAaJIbHO-
9KOHOMHYCCKOI'0 COCTOSAHUS PECTrUOHOB.

Tema 13. MHorokputepuajibHasl ONTH-
MHU3aIMsl UHBECTUIIMOHHBIX MPOEKTOB B
YCIOBUSIX HEOMPEIEICHHOCTH.

HSy‘IaIOTCH MCTOOUKH IMOCTPOCHHA U aHAJIM3a HEC-
YCTKUX HCPAPXUUYCCKUX MoeIeH MHOT'OKpUTCpPUATIb-
HOM ONTHMH3AIUM WHBECTUIIMOHHBIX IIPOCKTOB B
YCJI0BUAX HECOMMPEACITICHHOCTH.

Tema 14. MHorokpurepuajibHble N3yuarorcss METOIMKN NIOCTPOCHUS U aHAJIu3a He-
OLICHKHA KayeCTBa KOMMEPUYECKUX KOH- | YETKMX MEPApXUUECKUX MOJEICH MHOTIOKpHUTEpHUAlb-
TPAKTOB. HOM OLICHKM Ka4yeCTBa KOMMEPYECKNX KOHTPAKTOB.
Tema 15. MHorokpurepuajibHble N3yyarorcs METOIUKHU MOCTPOCHUS U aHajau3a He-
OLICHKM  KayeCcTBa  IPOMBIIUICHHOHN | YETKMX MEPAPXUUECKUX MOJEIEH MHOTOKPHUTEpUAIIb-
MIPOJYKLIHH. HOM OLICHKHU Ka4€CTBA IPOMBILUICHHOW NPOAYKIIUH.

Tema 16. MHorokputepuaibHOE OIle-
HUBaHWE KadecTBa aTMmochepsl U co-
CTOAHUA 310POBbA HACCICHHUA KPYIIHO-
ro ropoja.

I/I3yT~IaIOTC$[ MCTOAWKH ITOCTPOCHHA W aHAJIM3a HEC-
YCTKUX HCPAPXUUYCCKUX MO)ICJ'ICI\/'I MHOT'OKpUTCpUAJIb-
HOIro OI€HHBaHHA KadycCTBa aTMOC(i)epI)I N COCTOSAHHUA
3A0POBb HACCIICHUS KPYITHOTO Iropoaa.

Cooeporcamenshutii Mooyb 4.
Heuemkue uepapxuueckue mooenu mexnoio02udeckKux npoyeccos.

Tema 17. MoaenupoBaHue U ONTHUMH-
3alMsl  MPOLIECCOB  MPEAIPOKATHOTO
pa3orpeBa CIMTKOB.

N3yuarorcss METOIMKN NIOCTPOEHUS U aHAJIu3a He-
YETKUX UEPAPXUYECKUX MOJEIEH ONTUMHU3ALUU IIPO-
LIECCOB MPEANPOKATHOTO PA30rpeBa CIUTKOB.

Tema 18. OnrumMuzanusga COBMECTHOU
paboThl DHEProarperaTtoB B YCIOBHUSIX
HEONPEIEeNIEHHOCTH.

I/I3y‘-IaIOTCH MCTOAWKU IMOCTPOCHHUA W aHAJIM3a HEC-
YECTKHUX HUCPAPXHUUCCKUX MO}IGJ’IGf/i OIITUMH3alIUNU COB-
MECTHOM pa6OTBI SHEproarperatoB B YCJIOBHAX HC-
OIMPCACIICHHOCTH.




Temarnueckuii mian

Cooeporcamenvhutii mooys 1.
OcHoeHble d1IeMeHmbl Annapama HeuemKoil MamemamuKu.
Obwan xapakmepucmuka nooxXo006 K anaiu3y MamemamuiecKux mooeneil 6 yciosunx He-

onpeoenenHHocmu

KoauuecTBO 4acoB

Ounas popma oOyueHust

3aouynas popma 00yyeHus

B T.4.

B T.4.

Ha3zBanus cogep:xaTejbHbIX
MoJyJieil U TeM

BCETO
JIEKIINHU
HpaKTHYECKUE
J1a00PaTOPHBIC
CaMOCTOsTEbHAsI Pa-
6ota

WHJIUBUYyaJIbHAs pa-
oora

BCETO
JIEKIMN
PaKTHYECKUE
nabopaTopHbIC
CaMOCTOsITeIbHAS Pa-
oora
MHIUBHyaJIbHAS pa-
6ota

Tema 1. OcHOBHBIE IPUHLIMIIBI
MaTeMaTH4eCKOT0 MOJIEITUPO- 6 21010 4
BaHUs.

Tema 2. Metob! yuera ak-
TOPOB HEOIIPEIEIIEHHOCTH B 6 | 2|00 4
MaTeEMaTHYECKUX MOJENIIX.

Tema 3. Onpenenenue nMoHs-
THS HEYETKUX MHOKecTB. He-
YEeTKUE YMCIIa U HEYETKHUE UH- 6 2100 4
TepBajbl. Orepanuy ¢ HeeT-
KHMHU MHOKECTBAMH.

Tema 4. Apudmernueckue
OTIEpAINH C HEUETKUMH YHC-
namu. ApupMeTHIeCKHe ore-
pauuu ¢ HeYETKUMH UHTEpBa-
namu. CpaBHEHHE HEUETKHUX
WHTEPBAJIOB.

Tema 5. Heuetkne MHOXKecTBa
C DJIEMEHTAMU JTUHTBUCTUYE- 6 2100 4
CKOU IIPUPOJBL.

Tema 6. MeTo1bl TOCTpOEHUS
(byHKUIMH TpUHAIE)KHOCTH 6 | 2|00 4
JUTSI HEUETKUX MHOXKECTB.

Tema 7. [Ipuniun o6o01eHus
B ONMCAHUU HEUYETKHUX (yHK- 6 | 2|00 4
IIMOHAJIbHBIX 3aBUCHMOCTEH.

Hrtoro no 1
coJepKaTeJbHOMY MOIYJTI0

42 |14 |1 0| 0 |28
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Koncmpyupoeanue u cxemvl ananu3a MHOZOKpUMEPUATbHBIX HEYEMKUX UEPAPXUYECKUX MO-
oeseil pazeemei1eHHOU CIPYKHypbl.

Cooeporcamenvhutii Mooy 2.

Ha3zBanus comep:kaTejJbHbIX
MoaYyJIeil M TeM

KoanyecTBo 4acoB

Ounas ¢popma o0ydeHus1

3aounas popma oOyuenus

B T.4.
= =
ugg <
S| 2|3 =
2 = | 8 agmgw
S| 5| 8| g|lg8l&8
A = 5= ¢
% =~ C@olosko
e 2| gls &7 &
= 51212 =)
SE1e |3
< | S =
FE|l B8 o)
o =

B T.4.
=
) Q g s
= 3 = =
2 S ! 8|5 = =
S| BE| 28| 8lgsgl>s8
2 = = xR =
3 =~ < oLO O
Q = Q = S S
= = o omgm
e, O o
< s =
= = = =
o =

Tema 8. OOmast KOHIIETIIU
METOJ1a aHajin3a uepapxuu T.
Caaru. [locTpoenue uepap-
XWYECKUX MOJICIIEN C HEYET-
KHUMU YaCTHBIMU KPUTEPHUSMU.
Martpuisl MapHBIX CpaBHE-
Hui. HopmupoBanHbie panru
YACTHBIX KPUTEPHEB.

Tema 9. O01mKe MPUHIIHAIIBI
aHaJIM3a MHOTOKpUTEPHUAITb-
HBIX MOJ€eN€el ¢ HEYETKUMHU
YaCTHBIMH KPUTEPUSIMHU.
MHorokpuTepuaibHas ONTH-
MU3aIus.

Tema 10. Metonas! cBepTKH
HEYETKHX YaCTHBIX KpUTEpPHU-
€B.

Hroro no 2 conepxareib-
HOMY MOJYJII0

186 |0|0|12] O

Heuemxkue uepapxuuecKue Mmooenu COUUAIBHO-IKOHOMUUECKUX RPOUECCOE6.

Cooeporcamenshutii Mooy 3.

HasBanus coaep:kaTejbHbBIX
MOJYJIel U TeM

KoJsmnuyecTBo 4acoB

Ounas gopma 00yueHust

3aouHas popma o0yueHust

B T.4.
=
o| 0SS ?é
S| 3|5 =
S| 2|2 A
o =s| 8| &5 =8 e
Sl E|l2 9|5
B E| 2515888
5 S1° 3=
el 2| &5 &5 &
l:‘ccoo =
QLOO
< | S =
F|l B|& =
o =

B T.4.
=
) gg ?s
S 2 | 3 o
= S 3 815 =8 =
sl E| S| c|2E5E
2| E| 21S€l=C
O ; Q““gmg_
= =] o | O =
QOO
< | S =
= == =
151 =

Tema 11. MHOrOKpHUTEpH-
aJbHBIE OIEHKH 00BEKTOB
HEABM>KUMOCTH.

Tema 12. MHorokpurepu-
aJIbHBIE U MHOI'OYPOBHEBBIE
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OLIEHKHU COLMATbHO-
SKOHOMHUYECKOTO COCTOSIHUSI
PErMOHOB.

Tema 13. MHorokpurepu-
aJIbHasi ONTUMHU3ALUS UHBE-
CTULIMOHHBIX IIPOEKTOB B
YCIIOBUSIX HEONPEAEICHHO-
CTH.

Tema 14. Muorokputepu-
aJbHBIC OIEHKHU Ka4eCTBa
KOMMEPUECKHX KOHTPAKTOB.

Tema 15. Muorokpurepu-
aJIbHbIE OLIEHKU KayecTBa
IIPOMBIIIJIEHHON IPOAYKIIMH.

Tema 16. Muorokputepu-
aJIbHOE OLICHUBAaHUE KayecTBa
aTMoc(hepsl U COCTOSIHUS 3710-
POBBS HaCEIEHUS KPYITHOTO
ropoja.

Hroro no 3 cogepxaresnb-
HOMY MOJYJII0

36 12| 00|24 | 0

Cooepircamenvuulit Mo0ys 4.

Heuemkue uepapxuieckKue MO0 MEXHOI02UUECKUX npoueccoe.

HasBanus coaep:kaTejbHbBIX
MOJYJIel U TeM

Koan4yecTBo 4acoB

Ounas ¢gopma 00yueHust

3aouHas popma o0yueHust

B T.4.
=
o| O (! <
SEQ«:E

© | Do =
= E|l 3| &leolads
) =8l o9 E
Q g | Z| E|0 = =
/M 2| 2|l 8|8 &/ O
) H|l alo = <
HE| 2| oS &|le «
S| S| s =

e
Qmw =
=) §

B T.4.
®
D) o | ! o]
S Eécst
o) ] T | o =
| 2| 8| alegls s
) = O o | ®\© &
O = =) £ |6 &9
= 2 = s | & alJQ
) = Q_‘QR‘EGS
= X OOme-
S | & | = =
s
o cﬁ@ =
= 5| o E

Tema 17. MonenupoBanue u
ONTHMH3ALMS ITPOLIECCOB
IPEANPOKAaTHOTO pa3orpesa
CIIUTKOB.

Tema 18. OnTumMu3amus cos-
MECTHOM paboTHI PHEproarpe-
raToB B yCIIOBHUSX HEOMpEIe-

JIEHHOCTH.

Hroro no 4 conepxareib-
HOMY MOJYJII0

12 1 4 |10|0| 8| O

Hroro

10

360|072 0

5. Meroauyeckue peKOMEHIALUM N0 OPraHU3AIUHM CAMOCTOSITEIbLHONH PadoThl CTYEHTOB
coJepsKaTcs B y4eOHO-MeTOAUYeCKOM KOMILIeKCe T CIHIIJIMHBI.

JlaGopaTopHble 3aHATHS HE TPEyCMOTPEHbBI Y4EOHBIM IJIAHOM.
[IpakTHyeckue 3aHATHS HE IPEAYCMOTPEHbI yYEOHBIM IIIIAHOM.



TEMBI JJEKIIUOHHBIX 3AHATUI

12

Ne Konuuecmeo
i Ha3zeanue memoi waCOs
1 |OcHoBHBIE MPUHLIUIIBI MATEMATHYECKOTO MOJCIINPOBAHUSI. 2
2 [Meroas! yuera pakTOpOB HEONPEIEIEHHOCTH B MATEMAaTHIECKUX MOAETISX. 2
3 [Ompenenenue nonsTHA HEUETKUX MHOXKECTB. HedeTkue uuciia M HEYETKHE 5

nHTEpBalibl. Onepanuy ¢ HeYeTKUMU MHOKECTBaMHU.

4 |Apudpmernyeckue onepanud C HEYSTKMMHU 4YWCIaMu. Apu]MeTHdecKkue 9
orepaluy ¢ HeYeTKUMH UHTepBaiaMu. CpaBHEHNE HEYETKUX UHTEPBAJIOB.

5 |HedeTkue MHOXKECTBA C 3JIEMEHTaAMH JIMHI'BUCTHUECKON MPUPOIBL. 2

6 [Metoasl noctpoeHus QyHKUMN TPUHAUICKHOCTHU JJIs1 HEUETKUX MHOXKECTB. 2

7 |[IpuHuun o000IIEHHS B OMMMCAaHUU HEUETKUX (YHKIIMOHAIBHBIX 3aBHCHMO- 9
CTEH.

8 |OOmas xonuenmus meroma ananmza uepapxuii T. Caatu. Iloctpoenue
MepapXUUECKUX MOJENel ¢ HEYeTKUMH YaCTHBIMU KpUTEpUsiMH. MaTpHIIbI 2
napHBIX cpaBHeHUH. HopMupoBaHHbBIE paHTH YaCTHBIX KPUTEPHEB.

9 |O6uue mpUHIMIIBI aHAIW3a MHOTOKPUTEPHAIIBHBIX MOJENeH ¢ HeYeTKUMU 2
YaCTHBIMU KPUTEPUSIMU. MHOTOKpUTEpHATbHAS ONTUMHU3AIINS.

10 |Metonbl CBepTKH HEYETKUX YACTHBIX KPUTEPHEB. 2

11 |MHOrokpHuTepHaIbHBIE OIICHKH O0BEKTOB HEBIKUMOCTH. 2

12 |MHOrokpuTepHaIbHbIE © MHOTOYPOBHEBBIE OIICHKH COIIMAIbHO- 2
PKOHOMHYECKOTO COCTOSIHUS PErHOHOB.

13 |MHorokputepuanbHas ONTHMH3AIMS UHBECTUIIMOHHBIX MPOEKTOB B YCIIO- 9
BUSIX HEOIIPEICIIEHHOCTH.

14 |MHOrOoKpHUTEepHaIHHBIE OIICHKH KaueCTBa KOMMEPYECKUX KOHTPAKTOB. 2

15 [MHorokputepuaibHble OLIEHKH KaueCTBa MPOMBIIUICHHOHN MPOIYKIIUH. 2

16 [MHorokpuTepuanbHOE OIICHMBAHHE KadecTBa aTMOC(EPHl U COCTOSHUS 2
3I0pOBBsI HACEIIEHUS KPYITHOTO TOpO/Ia.

17 |[MonenupoBaHue W ONTUMM3AIUS TPOIECCOB MPEANPOKATHOTO Pa30rpeBal 2
CIIUTKOB.

18 |OnTumMuzanus COBMECTHOM pabOThI SHEProarperaToB B yCIOBUSX HEONpe- 9
IeTIEHHOCTH.

BCEI'O 36

6. MeToauueckue PE€KOMEHIAUHA IO OPraHnu3anuu CaMOCTOSITEIbLHOM’ paﬁoTbl CTYACHTOB.

OPTAHM3AIIUSI CAMOCTOSITEJILHOM PABOTHI CTYJIEHTOB

MNe Konuuecmeo
i Has3zeanue memut waCos
1 |OcHoBHbIE IPUHIUIIBI MATEMATUYECKOTO MOJIEIUPOBAHHUSI. 4
2 [Metoas! yuera (pakTOPOB HEONPEIEIEHHOCTH B MATEMAaTHYECKUX MOJAETISX. 4
3 [Ompenenenue noHsTHA HEUETKUX MHOXKECTB. HedeTkue uuciia u HeYeTKHE 4
nHTEepBaJibl. Onepanuy ¢ HeYeTKUMU MHOKECTBaMHU.
4 |ApudpmeTrrueckue omepanuyd C HEYEeTKUMHU 4YHciaamMu. Apudmerndyeckue 4
oIrepanuy ¢ HEYETKUMHU UHTepBalaMu. CpaBHEHNE HEUETKUX NHTEPBAJIOB.
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5 |HedeTkue MHOXKECTBA C 3JIEMEHTaMH JIMHIBUCTHUECKON MPUPOJIBI. 4

6 [Metoasl mocTpoeHus PyHKITUH TPUHAIICKHOCTH JIJIT HEYSTKUX MHOYKECTB. 4

7 |[IpuHuun o000IIEHHS B OMMMCAaHUU HEUYETKHX (YHKIIMOHAIBHBIX 3aBHCHMO- 4
cTel.

8 |[O6mas xonuenmus meroma ananmuza uepapxuii T. Caatu. Iloctpoenue
MepapXUUECKUX MOJENIel ¢ HEUeTKHUMH YaCTHBIMU KpUTEpHUsiIMH. MaTpHIIbl 4
MapHBIX cpaBHEHM. HOpMUPOBaHHBIE paHTH YaCTHBIX KPUTEPHEB.

9 |O0umue nMpUHIMIIBI aHAIW3a MHOTOKPUTEPHANIBHBIX MOJENel ¢ HeYeTKUMU 4
JACTHBIMH KPUTEPHUSAMHU. MHOTOKPUTEPUAIBHAS ONTHMH3AIHSI.

10 |Metonbl CBEpTKH HEYETKHUX YACTHBIX KPUTEPHEB. 4

11 |MHOrokpHuTepHaIbHBIE OIICHKH 00BEKTOB HEABMKUMOCTH. 4

12 |MHoOTOKpUTEpUATHHBIE 1 MHOTOYPOBHEBBIC OIICHKH COLUATBHO- 4
PKOHOMHYECKOTO COCTOSIHUSI PErHOHOB.

13 |MHorokputepuanbHas ONTUMH3AIMS UHBECTUIIMOHHBIX MPOEKTOB B YCIIO- 4
BUSIX HEOIPEICIICHHOCTH.

14 |MHorokpuTepuanbHble OLIEHKH KaueCTBA KOMMEPUYECKUX KOHTPAKTOB. 4

15 [MHorokpuTepuaibHble OLIEHKH KaueCTBAa MPOMBIIUICHHOMN MPOIYKIIUH. 4

16 [MHorokpuTepuaibHOE OIICHMBAaHHE KadecTBa aTMOC(EpPbl U COCTOSHUS 4
37I0pOBbSI HACEJICHHUS KPYITHOT'O TOPO/Ia.

17 [MonenupoBaHue W ONTUMM3AIMS MPOIECCOB MPEANPOKATHOTO Pa30rpeBal 4
CIIUTKOB.

18 |OntuMu3anusi COBMECTHOM pabOThI YHEProarperartoB B yCIOBHIX HEOIpe- 4
TeJICHHOCTH.

BCEI'O 72

7.

8.

I/IH)II/IBI/I)Iya.TII)HI)Ie 3alaHUusl HE NIPEAYCMOTPEHLI.

padoram.

le/IMepl)I 3agaHui A MOAYJBHOI'0 KOHTPOJSI U BOINIPOCHI K TEKYIIUM KOHTPOJBbHBIM

1. Haiitn oObequHEHHE W TIEpECEUYCHWE HOPMAIBHBIX HEYETKUX TPANeIeHIATbHBIX MHOXKECTB C
penepHbiME Toukami (4; 6; 8; 12) u (3; 7; 9; 11).
2. Haiitn anreOpandecKyro cCyMMy, pa3HOCTh, MIPOU3BEJCHUE W YACTHOE OT JICJICHHUS HOPMAIbHBIX
HEYETKHX WHTEPBAJIOB ¢ pernepHbIMU Toukami (4; 6; 8; 12) u (3; 7; 9; 11).
3. BEIOTHUTE Olepanuio CpaBHEHUS HOPMAaIbHBIX HEUETKUX MHTEPBAIOB C PETIICPHBIMH TOYKAMHU
(4;6;8,12)u (3;7;9; 11).
4. BeIomHUTH onepanuu aeda33uuKaniy sl HOpPMATbHBIX HEYETKHX HHTEPBAIOB C PEIICPHBIMH
toukamu (4; 6; 8; 12) u (3; 7, 9; 11).
5 IlpeacTaBuTh HEYETKUH MHTEPBAN C pelepHbIMU Toukamu (4; 6; 8; 12) cynepno3uiueit mo MHO-
JKECTBaM alib(a-ypoBHSI.
6. PaccunTaTrh paHIM 4aCTHBIX KPUTEPHUEB I10 33JJaHHON MAaTpPHUIIE MIAPHBIX CPAaBHEHHUI BUAA

1 3 5
1/3 1 2
1/5 1/2 1

7. PaccunTarth mmokasaTeiau HHJCKCa COTTIaCOBAHHOCTU U OTHOLICHUA COTTIACOBAHHOCTHU JIS1 MaTpH-
bl ITApHBIX CpaBHCHI/Iﬁ BUJa
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1 3 5
1/3 1 2
1/5 1/2 1

3aganus 1J151 TEKYIIMX KOHTPOJBLHBIX PadoT (MpumMepbl)
KonTpojabHas pabora 1.

3ananue 1.
1. Merobl yueTa (hakTOpOB HEONPEIEICHHOCTH B MATEMATUYECKUX MOJACTISX.

2. HeueTkue MHOECTBA € 3JIEMEHTAMH JIMHTBUCTHUECKOW IPUPO/IBI.
3. IlpeacraBuTh HEUETKUM MHTEPBAI C pelepHbIMU Toukamu (4; 6; 8; 12) cynepro3unuei no MHO-
KecTBaM alib(a-ypoBHs.

3ananue 2.
1. Onpez[eneHHe IIOHATHUA HCUCTKHUX MHOXCCTB. HequKHe YqucJiia 1 HCUCTKHC I/IHTepBaJIBI.

2. IMpunHnmn 0600111eHNs B OIMCAHUN HEUETKUX (PYHKIIMOHATbHBIX 3aBUCUMOCTEH.
3. PaccunTaTrh paHTH YaCTHBIX KPUTEPHUEB I10 33JIaHHON MATpPHUIIC MAPHBIX CPABHEHUM BUIA

1 3 5
1/3 1 2
1/5 1/2 1

3ananue 3.
1. ApudmeTrueckre onepaiuy ¢ HeYSTKUMHU HHTEPBAIAMHU.

2. MeToel mocTpoeHUs (PYHKIHIA TPUHAJICKHOCTH JIJIsI HEYSTKUX MHOYKECTB.
3. Boimonauth onepanuu aedaszsudukanyy 11 HOPMaIbHBIX HEUECTKUX HHTEPBAJIOB C PEICPHBIMU
toukamu (4; 6; 8; 12) mu (3;7; 9; 11).

3ananue 4.
1. CpaBHEeHUE HEUETKUX UHTEPBAJIOB.

2. HeueTkue MHOECTBA C AJIEMEHTAMHU JTMHTBUCTUYECKON TTPUPO/IBI.
3. Haiitu anrebpandeckyio cymMmy, pa3HOCTb, IPOU3BEACHUE U YACTHOE OT JEJIEHUS HOPMAaJbHBIX
HEYETKUX UHTEPBAIOB C penepHbiMU Toukamu (4; 6; 8; 12) u (3; 7; 9; 11).

3ananmue 5.
1. Haiitu oObeanHeHHe W MepecedyeHrne HOPMAaTbHBIX HEUYETKHX TpameleuJalbHbIX MHOKECTB C

peniepabiME TOukamu (4; 6; 8; 12) u (3; 7; 9; 11).

2. Haiitu anrebpanyeckyro CyMMy, pa3HOCTb, MIPOU3BEJICHHE U YaCTHOE OT JENEHHsS] HOPMaJIbHBIX
HEYETKHX MHTEPBAJIOB C penepHbIMU Toukami (4; 6; 8; 12) mu (3; 7; 9; 11).

3. BBINOJHUTH ONEpalfio CPaBHEHUSI HOPMAJIbHBIX HEYETKMX MHTEPBAJIOB C PENEPHbIMU TOUKAMHU
(4;6;8;12)n(3;7;9; 11).

4. BpinonHUTH onepauuu Aedas3zudukaiy a1 HOpMaIbHbIX HEUETKUX MHTEPBAJIOB C PENEPHBIMU
toukamu (4; 6; 8; 12) u (3; 7; 9; 11).

3apanue 6.
1 IIpencTaBuTh HEUETKUI MHTEPBAJI C peNEepHbBIMU ToukaMu (4; 6; 8; 12) cynepno3unuei 1o MHO-

’KecTBaM ajb(a-ypoBHsI.
2. PaccuMTarh paHru 4aCTHBIX KPUTEPUEB O 3alaHHON MaTpHIlEe apHBIX CPAaBHEHUI BU1A

1 3 5
1/3 1 2
1/5 1/2 1
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3. PaccuuTaTh 1okazaTeia MHIEKCA COTJIaCOBAaHHOCTH M OTHOLIEHUSI COTIACOBAHHOCTHU JJII MaTpH-
IIbI TTAPHBIX CPAaBHCHUH BUA

1 3 5
1/3 1 2
1/5 1/2 1

KourpoJsnHasi padora 2.

3ananue 1.
1. MeTtoapl CBEpTKH HEUETKUX YACTHBIX KPUTEPHUEB.

2. MHOFOKpI/ITepI/IaJILHLIe OILICHKHM Ka4C€CTBAa KOMMCPUYCCKUX KOHTPAKTOB.

3ananue 2.
1. O0mras koHuenus MeToa aHanu3a uepapxui T. Caartu.

2. MHOI‘OKpI/ITepI/IaJIbHaSI ONITUMU3AIMd MHBCCTULMOHHBIX ITPOCKTOB B YCJIIOBHUAX HCOMPCACICHHO-
CTH.

3ananume 3.
1. [TocTpoeHne nepapxmuuecKnux MOJEJIECH ¢ HEUETKMMH YaCTHBIMU KPUTEPHUSIMU

2. MHOrokpuTepuaabHble U MHOTOYPOBHEBBIE OILIEHKH COLIMAIbHO-3KOHOMHUYECKOTO COCTOSHUS
PETHOHOB.

3ananue 4.
1. Merobl yueTa (hakTOpOB HEONPEICTICHHOCTH B MATEMATUICCKUX MOICIISX.

2. MHOI‘OKpI/ITepI/IaJII)HOG OLCHUBAHUEC KadcCTBa aTMOC(bepI)I N COCTOAHHA 300POBbS HACCICHUSA
KpYIIHOT'O ropoJa.

3apaHus AJ1s1 MPOMEKYTOYHOM aTTeCTAlUN

3aganue 1.
1. CpaBHEHUE HEUETKUX UHTEPBAJIOB.

2. HeueTknie MHOKECTBA C 3JIEMEHTAMU JTMHTBUCTUUECKON PUPOIBI.

3. Haiftu anreGpanueckyto CyMMy, pa3HOCTb, MPOU3BEICHUE U YACTHOE OT JIETIEHUS HOPMAaJbHBIX
HEYETKHX WHTEPBAJIOB C penepHbIMU Toukamiu (4; 6; 8; 12) u (3;7; 9; 11).

4. MeTtos! yueTa (pakTOPOB HEOTIPEJEICHHOCTH B MATEMATHUYECKUX MOJIETISX.

5. MHorokpuTepuaibHOe OIEHUBAaHUE KauecTBa aTMOC(Eepbl U COCTOSHUS 3IOPOBBSI HACEIEHUS
KpPYITHOTO TOpO/Ia.

3ananue 2.
1. MeTos! yueta pakTOpOB HEOMPEIEICHHOCTH B MATEMAaTHYECKIX MOJIETISX.

2. Hedetkue MHOXeCTBa € 3JIEMEHTaMU JIMHTBUCTUYECKON ITPUPO/IBI.

3. IlpencraBuTh HEYETKUN MHTEPBAI C pENEPHBIMU ToukaMmu (4; 6; 8; 12) cynepro3unuei no MHO-
’KecTBaM ajb(a-ypoBHsI.

4. IlocTpoeHne nepapXxU4eCKUX MOJIEIEN ¢ HEUETKMMH YaCTHBIMU KPUTEPUSAMU

5. MHorokputepuaibHble U MHOTOYPOBHEBBIE OLEHKH COLHUAIbHO-I)KOHOMUYECKOTO COCTOSHUS
PETHOHOB

[TpuMepbl MHAUBUAYATIBHBIX TBOPYECKHUX 3a/1aHUI:
1. Pa3paboTka mporpaMMHOT0 KOMILIEKCa Ui MPUOIMKEHNS HOPMaIbHOIO YaCTOTHOI'O pacrpesie-
JICHUSI HEUETKUM MHTEPBAIOM
2. Pa3paboTka nporpaMMHOI0 KOMIUIEKCa JUIsl MPUOIMKEHHS TUCKPETHOTO YaCTOTHOTO pacipe/ie-
JICHUSI HEUETKUM MHTEPBAIOM
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3. Pa3paboTka mporpaMMHOTO MPOAYKTa JUIsl peaau3alii MYJIbTUIUIMKATUBHONW CBEPTKH HEUETKHX
YaCTHBIX KPUTEPUEB.

4. Pa3paboTka mporpaMMHOTO MPOJYKTA JUIsl pealli3aiuy aroputMa aedaz3udukanid He9eTKOro
MHOXECTBa C KYCOYHO-JIMHEHHON (YHKIIUEH MPUHAIIIC)KHOCTH.

9. Oopa3zen MOAYJIbHOI0 KOHTPOJISA

IOy BIIO «IOHEIKA HAIIMOHAJIbHBII YHUBEPCUTET»

dakynbTeT MaTeMaTUKHU U HH)OPMAITMOHHBIX TEXHOJIOTHIA

Hanpasnenue noocomosxu: 01.04.02 Ipuknaonasa mamemamuka u ungopmamuxa

Maeucmepckas npocpamma:  aKmyapHas Mamemamuxa

Ipoepamma noocomosxu: aKademuuecKas Masucmpamypa

Cemecmp |

Yuebnas oucyuniuna Cospemennvle npodaemovl NPUKIAOHOT MAMEMAMUKY U
UHpopmamuxu

MOAYJIbBHAA KOHTPOJIBHAS PABOTA

BAPHUAHT Nel
1. CpaBHeHME HEUETKUX HUHTEPBAJIOB
2. Heuerkue MHOXeCTBa C 3JIEMEHTaMH JIMHTBUCTUYECKON IPUPOJIBI.

3. HaiiTu anre6pandeckyro cymMMy, pa3HOCTh, IPOU3BEICHUE U YaCTHOE OT JICIICHUS HOPMaTh-

HBIX HEYETKUX HHTEPBAJIOB C perepHbIMH Toukamu (4; 6; 8; 12) u (3; 7; 9; 11).

MeTtoe! yaera (GakTOpOB HEOMPEACTCHHOCTH B MATEMATUISCKUX MOJICIISX.

5. MHoOrokpurepHuaibHOE OIICHUBAHHE KayecTBa aTMOC(HEPhl U COCTOSHUS 3JI0POBbs Hacele-
HUS KPYITHOTO TOPOJIa.

&

YTBepkaeHo Ha 3acefaHnu Kadeapoill TEOpPHH YIPYTOCTH W BBIYUCIUTENBHON MaTeMaTHKH, MPOTOKON No

or* ” 20 1.

3aB. kadenpoi
IIpenonasarens

Kpurtepuu onieHnBanust MOAYyJIbHOT0 KOHTPOJISI
Homep 3a0anusn Konuuecmeo 6annos

Samanue 1

3aganue 2

3aganue 3

Samanue 4

a1 IEN] BN EN] BN

3amanue 5
Bcezo 35

10. Oo6pa3en IK3aMeHALMOHHOT0 OHJIETA — DK3aMEH HE MPEyCMOTPEH.

11. OOpa3sen TeCTOBOro KOHTPOJILHOIO 3aJaHUS.

3ananue 1.
1. Kaxoil u3 mpuBeIECHHBIX HEUETKUX HHTEPBAIOB SIBISETCS Pe3ylIbTaTOM CYMMHPOBAHHS He-

yeTKux uHTEpBaioB (2;4;5;8) u (2;5; 6; 10)?
a)(5;6;10;18) 06)(4;9;11;18) B)(4;11;11;18) T1)(4;10;11;18)
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2. Kakoil u3 npUBEIECHHBIX HEUETKUX HHTEPBAIOB SIBIISIETCS PE3YyIbTAaTOM TEPEMHOKEHUS He-
yeTkux uHTepBaioB (1;3;4;5) u (4;5; 6;7)?
a) (4;12;30; 35) 0) (4; 18;20; 35) B) (4; 15;20;35) 1) (4;15;24; 35)
3. Kakoii u3 npuBeICHHBIX HEYCTKUX HHTEPBAJIOB SBJIICTCS PE3YJIbTATOM BBIYUTAHHS HEUETKOTO
unrtepBana (2, 4, 5, 6) u3 neuerkoro unrepsania (7,12,14, 16)?
a)(5,8,9,10) 0)(1,7,10,14) B)(5,7,10,10) 1) (58,8, 11)
4. Kakoii u3 MpUBEICHHBIX HEYETKUX WHTEPBAJIOB SIBISICTCS PE3YJIbTATOM OOBEIUHEHHS HEUET-
kux uarepBaioB (0;2;5;9) u (1;2; 3;5)?
a) (0;2;3;5) 0) (152,59 B) (0;2;59 1) (1;2;3;5)
5. Kako#l u3 npuBeICHHBIX HCUCTKHX MHTEPBAJIOB SIBJIICTCS MEPECCUYCHHUEM HEYCTKHUX MHTEPBA-
noB (0;2;4; 8) u (2;3;4;7)?
a) (0;2;47) 06 (2:3:47) B (2;3;4,8) 1) (0;2;4;8)
6. Kakoe ©3 MHOXECTB MO OMPEICIICHHUIO HA3bIBACTCS HOCHTEIEM HEUYETKOTO MHOXKECTBA
A={X,ua(0}?
a) {X }C E. na xotopom p,(x) <1 0) {X }C E., na xotopom iy (X) >0
B) { X }C E ., na xotopom pp (X) >0 r) { X }C E, na xoropom pa (X) =0
7. Kakoe ycioBue — ompenenser — MOHATHE  HOPMAJbHOTO  HEYETKOrO  MHOXECTBA

A={X,ua(X)}?
a)sup{ ua (X)) <1 6) sup{ua(¥)}=1 By sup{pa(X)} =11 miré{“A(X)} =1

XeE XeE XekE
8. Kakoe 3HaueHne nmeer QpyHKIMS MPUHAAICKHOCTH dJIeMeHTa 13 K HOpManbHOMY Tparere-

UJAIbHOMY HEYETKOMY MHOXECTBY C perepHbIMU Toukamu (4; 7; 12; 14)?
a) 1 6) 1/3 B) 2/3 r) 1/2
9. Kakue snemeHTsl X HOPMAJIBHOIO Tpamneneu1albHOr0 HEYETKOTO MHOKECTBA C PENepHBIMU

Toukamu (4; 7; 11; 17) umeroT QyHKIMIO IPUHAVIERHOCTH | A (X) =1/32

a) Sul5 ©6) 5 ul3 B) 6u 15 ry 6 ul3
10. Kakoe coOOTHOIIIEHHE SBJSETCS OINpeAeNeHUeM pPAaBeHCTBA JBYX HEYETKMX MHOMXKECTB

A={X,pua(X)} n B={X,pg(x)}?
a) VXxeE pa(X)=1-pg(x) B) WXeE |ua(X) =|ng(X)
6) VxeE pa(X)=pg(X) n WxeE pa(x)=pa(x)

11. Kakoe cOOTHOIlIEHHWE OMNpeAeNseT KIAaCCUYECKUH BapHaHT HEYETKOrO0 MHOXKECTBa
C={X,uc(X)}, sBmouierocs pe3ynbTarom OOBEIUHEHHS C=AUB nByx neuerkux

muoxectB A ={X, 1 (X)} u B={X,ng(X)}?
) pc=min {pa(X),ug(X)} 6 pc=max {ua(x),ug(x);}
B Hc =Ha(X) - ug(X)+Ha(X)+up(X) D pc=palX)+pg(X)

12. Kakoe coOTHOIIEHHE OMNpeAenseT KIAaCCHUeCKUd BapHaHT HEYETKOT0 MHOXECTBa
CZ{X,MC (X)}, apnsromerocss pesynbrarom nepecedenns C=AMNB 1Byx nHewerkmx

muoxects A ={X, ua (X)} n B={x,ug(x)}?
a) pe=min {pa(X), 1g(x)f 6) e =max { pa(X),ug (X))}
B) te =pa(X)-pp(X) D pe=min {|ua (g (X))}

13. Kakoe COOTHOIIECHHE OIPCACIACT KJ1aCCUYECKHUM BApHUAHT HCUYCTKOTO MHOXKCECTBA

C={X,pc(X)}. sBmmomerocs anreGpamueckoit cymmoii C=A+B nByx neuwerxux
muoxectB A ={X, 1 (X)} u B={X,ug(X)}?
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) pa(X)+p(X)—paks 6) pa(X) pg(x)
B) Ha(X)+ug(X)+uals N pa(X)+ug(x)

14. Kakoe cOOTHOIIEHHUE SBAETCS omnpenenaeHueM onepauuun C = AB BO3BEJICHUSI HEYETKOTO
mHOXxecTBa A = {X, SN (X)} B CTCIICHb B ?

2 He(X) = (%) 6) pe(X)=pa(x)
0 1e () =ua 0o D 1e()=B-ui ()

15. Kakoe COOTHOIIIEHHE SBIAETCI OIIPCACIICHUEM MHOXECTBa o - YPOBHA AOL JJIs1 HCUYCTKOI'O

muoxectBa A = {X, SN (X)}?
2) Aaz{x\er,pA(x)>a} ) A, :{x\er,pA(x)Za}
B) Aa:{x\er,uA(x)ga} r) Aa:{x\XeE,uA(x)<a}
16. Kakoe coorHOLIEHNE omnpeacisieT npoueaypy ACKOMIIO3UIAHN HCUCTKOI'O MHO>XKECTBa

A= {X, La (X)} Ha MHOecTBa Ol — ypOBHS Aoc ?

A A (x) o, XeA,

=Nao , X))y =

a) iy ar HaA p 0, X%Aa
A A () a, XeA,

0 =ua , X)y =

) M o' HoA p O, X%Aa
A A () l1-a, xXeA,

B = , X =

) ;Je& ar HaA p 0’ X%Aa

o, XgA
T A: U(IA , X = a
) aesM * HOLA( )p {0, XEAa

* *
17. Kakoe COOTHOIIIEHUE OMPEACIIICT KOPTEK MOJAJIBHBIX 3HaueHni d y b 151 KOB(I)(i)I/II_[I/IeHTOB

* *
HeyeTkocTtu O ,B AJIL HEYETKOI'0 MHTEpBajad, 3a1aBacMOTro peliICpHbBIMU TOUKAMU (a, B, C,

d)?

18. Kakoe cooTHOIICHHE ONpeieliIeT MpoLeaypy AehasuduKanui HeUeTKOTO HHTepBaja, 3a1aBa-
€MOT0 pernepHbIMH TOUYKaMH (a, B, ¢, d), 0 METOUKE IIEHTPA TAKECTH?

a) D(A) = (d? +c? +dc+a2 + b? +ab) /(3(d —a + c —h)).
6) D(A) = (d? +c? +dc—a? —b? —ab) /(3(d +a +c + b)).
B)D(A) = (d? +c? +dc—a’® —b? —ab)/(3(d—a+c—h)).
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r) D(A) = (d? +c? +dc—a® —b% —ah) /(3(a —d + b—c)).

19. Kakoe COOTHOIIIEHHE OMpeAesseT SBPUCTUUSCKHN TPUHIMI OOOOIICHMS, OIMKMCHIBAOIIHI
(bYHKI_[I/IIO HpI/IHa,Z[J'Ie)KHOCTI/I JJI1 HCUCTKOI'O MHOXKECTBaA f(A) DJICMCHTOB yHI/IBepCEUIBHOFO
MHOXXKeCTBa Y B cllydae pPACCMOTPEHUS YETKOTO (YHKIIMOHATBLHOTO OTOOpasKeHUs

f:X—>Yu NPECTABICHUS apryMEHTOB (DYHKIHH f onementamu X € X neuerxoro

muoxectBa A = {X, SN (X)}?

A)(Y) = sup |p, (x) 6) Hf(a)(Y)= min p,(x)
xe{x/f(x)=y} xe{x/f(x)=y}

) He(a)(Y)= sup pa(x) D He(a)(y) = min [u,(x)
xe{x/f(x)=y} xe{x/f(x)=y}

20. Kakoe cooTHOIICHHE B OOIIEM cliydae OnpeAesiseT mpoeaypy Aedaz3upukanid HeYeTKOro

mHoxectBa A = {X, SN (X)}?

a D(A)= oA, - Xa 6) DA)= oA,/ Ta
OLG[O,l] O(.E[O,l] 0!,6[0,1] OLE[O,].]

5) D(A)= YaA,+ Xa r D(A)= Yol YaA,
ae[0,1] ae[0]] ae[0,1] a€[0,1]

21. Kakoe U3 COOTHOIIEHHH OIUCHIBAET HpI/I6J'II/I}KCHHYIO MCTOAUKY T. Caaru IJIs1 pacducTa HE-

HOPMHPOBAHHBIX PAHI'OB Y4aCTHBIX KPUTCPUCB (X.l C HCIIOJIb30BAHHUEM MATpULbI SKCIICPTHBIX

k

a) Qlj = (H 1au) 6)OL|—(H 1au)1/n B) Qj = (Z au)lln
J_

MapHBIX CPAaBHEHUI Ha j

noy = ([ a5) "

22. Kakas BenW4YMHa OTHOIICHHUS COTJIACOBAHHOCTH MJII MATPHIIBI MAPHBIX CPABHEHUH SBISIETCS
MaKCHMaJIbHO JIOIYCTUMOM U HE BiIeYeT TPeOOBaHMs IOBTOPHOI'O YTOUHSIIOIIETO (POpMUPOBa-
HUS MATPULIBI SKCIIEPTHBIX OLIEHOK MapHBIX CPABHEHUM?

a) 0.2 6) 0.25 B) 0.5 r 1

23.Tlo kakoil u3 (QOpMyJT PacCUYUTHIBACTCS HHJEKC COTJIACOBAHHOCTH MATPHIIBI JKCIIEPTHBIX

YaCTHBIX CPaBHEHMH yepe3 MaKCUMallbHOE COOCTBEHHOE YHCIIO Kmax yKa3aHHOM MaTpHIIbI?
:(}‘max_n)/n 0) ic:(xmax"'n)/(n_l)
B) ic:(kmax _n)/(n_l) r) ic :(kmax _n)/(n"‘l)

24. Kakoe COOTHOIICHHE OMHCHIBACT AJINTUBHYIO CXEMY CBEPTKH PAHXHPOBAHHBIX HEYETKUX
YaCTHBIX KpUTEpUeB?

a)  p(X) = oty (X) + otpptp (X) + ...+ oty iy (X)
0) w(x)= \OC1M1(X)\ +\0L2M2 (X)\ +---+\0cnun (X)\
B) 1(X) = ag|py (X)| + 0a|pa (X)) + ...+ 0ty g (X))

0 u(X) =0 g (X) + @5 o (X) + ..+ 0t g (X)

25. Kakoe COOTHOIIIEHHE OIHUCHIBACT MHUHUMH3AIUOHHYKO CXEMY CBCPTKU PAHKHWPOBAHHBIX HEC-
YCTKUX YaCTHBIX KpI/ITepI/IeB?
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2) u(x) = ming py (%), 115 (X),-... o (X)}

6) (X) = min {1y (), 0544 (%), 74t ()
B) 1u(X) = Min fouy |y (X)), 0|ty (X)), -.-r70tn g (X))
D) p(x) = ming aypy (X), 0ok (X),.ns oy (X)}

26. C nmpuMeHEeHHEM aJJIMTUBHON CXEMBbl arperupOBaHUsl YaCTHBIX KPUTEPUEB MIPOBECTU OLICHKY
nByx anbrepHaTuB R1 u R2 co 3HaueHUsIMU KpUTEpHaAIbHBIX IapaMETPOB

B1 B2 Cl1 C2
R1 2 3 3 7
R2 4 1 4 8
B paMKax aHajJHn3a HEUETKON MepapXU4ecKoi MOJEIN MPUBEICHHONU CTPYKTYPBHI.
C
A
C
R
B
A
B

CDYHKI_II/II/I IMPUHAIJIC)KHOCTHU AJIA HCUCTKHUX YaCTHBIX KPUTCPUCB UCXOJHOI'O YPOBHS OIIHMCHI-
BAarOTCA HCUCTKMMU MHTCPBAJIaMU BU A

B, (1,6,8,12), B, (0,4,6,16), C, (0,57,14), C, (1,26, 10).
Martpulibl napHBIX CPABHEHU IS TPYII KPUTEPUEB UMEIOT BUJL

{AI’AZ}:(UlZ i] {Bl’Bz}:(llls i) {Cl'cz}:[llls :ﬂ

12. Kputepuu onieHUBaHUs

B teuenue cemectpa oOyuaromuiics MOXKET 3apaboTaTh Okl (B OOIIEH CIIOKHOCTH MakK-
cumyMm 100 6amnoB) 3a cienyromue BUABI JESTEIBHOCTH: KOHTPOJIbHBIE paboThl 1 u 2, TectoBas
KOHTpPOJIbHAsI paboTa, MOyJIbHAsI KOHTPOJIbHAsK padoTa M0 TEOPUHU U MPAKTUKE, aKTUBHOCTh Ha 3a-
HATUSX, UHAUBUAYaIbHBIE TBOPUECKHE 3a/1aHus (OOHYCHBIE OaIbI).

Pacnpeodenenue 6annos, Komopvie MoZym noay4ums CHyoeHnvl
6 npoyecce uzy4eHus OUCUUNIUHDL

OprasnzannoHHo CPC
yuednasi pabora KP1 KP2 TecrupoBanue MonyabHbI#i
CTyAeHTa KOHTPOJIb
max 5 6asoB 20 20 max 20 GamioB max 35
6amioB

O1nieHka 3a ceMecTp BBICTABIISECTCS COTJIACHO IKane, npuHATtor B JJonHY.

3adeTHasi paboTa OIEHWBAETCS MakKCUMyM B 60 0aTOB M CHAETCS CTYJEHTOM C IIEJBIO TI0-
BBIIICHHUS OOIIEH OLIEHKH B TOM Cllydae, €Clid B TEUCHHE CEMECTpa CTYJCHT He HaOpas I10CTaTOYHOe
KOJIMYECTBO OAIIOB JIJIS MTOJTYYEHHSI TOJIOKUTEIbHOM OLEHKH.
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Onenka Onenka mo Ouenka no rocyiapcTBeHHOM 1IKaJe Ouenka no rocy-
no mkajie | 100-06anabHoii | (3x3amMeH, 1uddepeHIIUPOBAHHBIH 3a4eT) JapCcTBEHHOM
ECTS HIKaJIe HKaJe (3a4er)
A 90-100 5 (0TIM4HO) 3a4TEHO
B 80-89 4 (xoporto) 3a4TEHO
C 75-79 4 (xopor1io) 3a4TEHO
D 70-74 3 (yIOBJIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YyIOBJIETBOPHUTEIBHO) 3a4TEHO
FX 35-59 2 (HeyOBIETBOPUTEIIHHO) HE 3a4TEHO
C BO3MOHOCTBIO IIOBTOPHOM CHA4H
F 0-34 2 (HeyIOBIIETBOPUTEIIHHO) HE 3a4TEHO
C BO3MOXHOCTBIO ITOBTOPHOM CHAA4U IIpU
yCIIOBUU 00513aTeIbHOr0 Habopa TOMOIHH-
TEJIbHBIX 0aJIOB
13. MartepuanbHO-TEXHHYECKOE O0ecrieueHne y4eOHOro mpouecca.

JIeKIMOHHBIE 3aHATHUSA NIPOBOAATCS B ayIUTOPUH, OCHAILEHHON MYJIbTUMEIUNHON TEXHUKON
U JJOCKOH, BBIOOPOYHO IMPOBOJATCS B KOMIIBIOTEPHOM Kiacce, 000pYJOBaHHOM KOMIIBIOTEpPAMU C
JULEH3UOHHBIM MPOTrPaMMHBIM 00€CIIEUEHHEM, IOCTYIIOM K ceTh VIHTepHEeT, CToJIaMu, JOCKOM.

14. PexomeHI0BaHHAas JIUTEpPaTypa

KoJ1-Bo k- Hanu4yue
Ne 3eMILISIPOB B | 3JICKTPOHHOM
HaumeHoBaHue
n/n oudmoTexe BEpPCHHU B
JonHY IbC

OcHognasa n1umepamypa
1. CoBpeMeHHbIe TPOOJIEMBI TPUKIIAJAHON MaTeMAaTUKU U
MH(OPMATHUKH: aJTOPUTMbl HEUETKOTO MOJIEIMpPOBa-
HUS B IIPUKJIAJHBIX €CTECTBEHHOHAYYHBIX, IICUXO0JIOTO-
MPaBOBBIX M COLMAIbHO-3KOHOMUYECKHX HCCIIEI0Ba-
Husx / CropoxeB B.M., Cropoxes C.B., YctunHon 0 +
J.B., Ycrunosa H.B.; 'OV BIIO «/loHenkwuii HaImo-
HanbHbIA yHUBepcuteT». — [oneux: JonHY, 2016.
[DnexTpoHHBIN pecypc]: ydeOHOe mocoOue — IJiek-
TpOoHHBIE 1aHHbIe (1 daiin).

2. OCHOBBI COBPEMEHHBIX METO/IOB NPUKIATHOIO HEYET-
koro wmonenupoBanus/ Cropoxes B.M., Cropoxes
C.B., Ycrunos /[.B., Ycrurora H.B.; 'OV BIIO «/lo-
HELKUM HAalUMOHAIBHBIM yHUBEpCUTET». — JlOHEUKk: 0

HNouHY, 2016. [DOnextpoHHbIii pecypc]: ydeOHO-
METOAMYECKOE IMOcOOMe — 3NIEeKTpOHHBbIe naHHbIe (1
(aiin).
3. Konomniesa, M. A. HNHdopmannoHHbIE TEXHOJIOTHUHU:
yuebHoe mocobue / 1. A. Konomnesa, O. A. XoxJoBa, 3 i
A. B. Jlenuncos. - 2-e u3a. - Mocksa: [Ipocrekr, 2014.
-327c.

Hononnumensnas numepamypa
4. | BouapuukoB B.II. Fuzzy-texHosnorus: Mar. ocHOBHI / | 2 | -
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B. I1. bouapaukos. - CII16.: Hayka, 2001. - 328 c.

Moaenu npuHATHS PELIEHUA HA OCHOBE JIMHIBUCTHYE-
ckoii mepemenHoii / A.H. bopucos, A.B. Anekcees,
O.A. Kpymbepr u np.; Pux. nonurexs. un-t. - Pura:
3unarne, 1982. - 256 c.

Heuerkne MHOXkecTBa 1 Teopust BO3MOkHOCTEN: [1o-
cnennue noctwkenus / [lox. pen. P.P. Srepa ; Ilep. ¢
auri. B.b. Ky3emuna ; ITon. pen. C.U. TpaBkuna. -
M.: Pagmo u cBs3b, 1986. - 406 c.

SAxbsena ['.0. Heuerkue MHOXKECTBa U HEUPOHHBIE
cetu: yueb. mocooue / I'.0. SxbseBa. - M.: UnTepHeT-

yH-T uH(opM. TexHonoruii: bunom. Jlab. 3nanwmit,
2006. - 316 c.

Hederkue cucteMbl: MOICITH U IPOTPAMMHBIE CPE/I-
ctBa: CO. Hay4. Tp. / TBep. roc. yH-1, CoB. accol. He-
yet. cucteMm; [Peaxon.: A.B. SI3enun (oTB. pen.) u np.].
- Teepn: TT'Y, 1991. - 112 c.

O06paboTka He4eTKOI nH(pOpMAIHH B CHCTEMaX MpH-
Hatus pemenuii / [A.H. bopucos, A.B. Anekcees, ['.B.
Mepkypresa u 11p.]. - M.: Paguo u cBs3pb, 1989. —

302 c.

10.

bopucor A.H. Ilpunstue pemenuii Ha OCHOBE HEYET-
kux mozenei: [Ipumepsr ucnonss. / A.H. bopucos,
O.A. Kpymbepr, N.I1. ®egopos; Puwx. TexH. yH-T. -
Pura: 3unatne, 1990. - 184 c.

11.

MenuxoB A.H. CuryaninoHHBIE COBETYIOLIUE CUCTEMBI
¢ HeueTkoi morukoii / A.H. Memuxos, JI.C. bep-
mreitH, C.f. KopoBun. - M.: Hayka, 1990. - 271 c.

12.

Opnosckuit C.A. IIpobnembl MpUHATHS pelIeHnH TpU
HeueTKoM ncxoanoit nupopmanuu / C.A. OpaoBCcKUH.
- Mocksa: Hayka, 1981. - 206 c.

13.

PyrkoBckas J1. HelipoHHBIE ceTH, TEHETUYECKUE AJT0-
puUTMBI U HeueTkue cuctemsl / JI. Pyrkosekas, M. I1u-
nuHbCKuH, JI. PytkoBekuit; nep. ¢ nmon. M. /1. Pynun-

ckoro. - M.: T'opsiuas JIunus-Tenexkowm, 2007. - 383 c.

14.

Hro6ya JI. Teopust BO3SMOKHOCTEH: TPUITIOKEHUS K
npeAcTaBieHuto 3HaHui B uHdopmatuke / 1. {ro0ya,
A. Tlpanx; nep. ¢ ¢p. B.b. Tapacosa; nox pen. C.A.
Opiosckoro. - Mocksa: Paano u cBsizb, 1990. — 286¢.

15.

Hederkue MHOXeECTBAa B MOZAEISAX YIPABIECHUS U UC-
KyccTBeHHOro uHTeiekra / [A.H. ABepkus u nip.];
nox pex. J.A. ITocnenosa. - Mocksa: Hayka, 1986. -
312 c..

16.

Caaru T. Ananutudeckoe mianupoBanue: OpraHuza-
nus cuctem / Caatu Tomac, Kepuce Kesun; [lep. ¢
anra. P.I'. Baunanse; ITox pen. M1.A Ymakosa. - M.:
Panmo u cBsa3p, 1991. - 224 c.

17.

[TerTheB 1O.11. Bo3MOXXHOCTH Kak aabTepHAaTHBA BEPO-
SITHOCTH: MaT. U SMIUPUYECKHE OCHOBBI, IPUMEHECHHUE
/ FO.II. IIeiTREB. - M.: DU3MATIIUT, 2007. - 464 c.

18.

Kodman A. Beenenrne B TeOpHI0 HEYETKUX MHOKECTB /
A. Kodwman; nepeBon ¢ dp. B.b. Ky3pmuna; oz pen.
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C.U. TpaBkuna. - M.: Panuo u cBsi3zb, 1982. - 432 c.

19. | PyrkoBckas /I. HelipoHHbIE ceTH, TeHETHYECKHUE alTo-
pUTMBI U HeueTkue cuctemsl / [[. PyrkoBckas, M. [1u-
nuHbckui, JI. PytkoBekuit; Ilep. ¢ nonsck. M. Py- 2 -

nuHckoro. - M.: IN'opsiuas JIunug-Tenexom, 2004, —
452 c.

15. HNupopmannoHHbIE pecypcChl

http://ransmv.narod.nu/ - Poccuniickas acconuanisi HEYETKAX CUCTEM M MITKUX BBIUMCIICHUN

http:/fuzzytversu.nu/ - Caiit sxypHana «HedeTkre CHCTEMBI U MATKHE BBIYHCICHHSDY

http://aihandbook.intsys.org.ru/ - CnipaBounuk «HTEIUIEKTyaIbHBIE CUCTEMBI U HCKYCCTBEH-
HBIH UHTEJUICKT»

hitps://exponenta.rii/ - OOpa3oBaTeNbHbIN MaTeMaTHUECKUi cailT Exponenta.ru

http://freemat.sourceforge.net/index.html - Caiit pa3paborunka FreeMat

http://mondnr.ru /-~ MunucrepcTBo 006pa3oBanus U Hayku Jlonernkoir HapoaHoit pecryOonuku

https://www.donippo.org/ — TOY IO «/loHeukuii pecryOJIUKaHCKUN WHCTUTYT JIOTIOJIHH-
TEJILHOTO IMEaroruHuecKoro 00pa3oBaHusm

http://ippo-vm.at.ua/ — Otaen maremaruku Joneuxoro PU/IIIO

http://resobrnadzor.ru/ — Pecriybnukanckas ciry>x0a 1o KOHTPOJIIO U Haa30py B cdepe obpa-
30BaHUS M HAYKH



http://fuzzy.tversu.ru/
http://aihandbook.intsys.org.ru/
https://exponenta.ru/
http://freemat.sourceforge.net/index.html
https://www.donippo.org/
http://ippo-vm.at.ua/
http://resobrnadzor.ru/

