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YTBEPXJIAIO:
JexaH (pakynbpTeTa MAaTeMaTUKH U HH-

(bOPMALHOHHBIX TEXHONOTHH

o B.H. Aunpuenko
memﬁ;%'mm r.

IMporpamMa y4eGHOM quCHUILIMHEI «COBpeMeHHbIe MPOGIeMbI IPUKIIaAHON MaTEMAaTHKH
1 uHpOpPMATUKK» cocTaBineHa Ha ocHoBe 'OC BIIO no Hamnpap/eHHIO MOATOTOBKH (CIELHAIbHO-
crr) 01.04.02 IMpuknanHas MaTeMaTHKa U HHGOpMATHKa, YTBEPXKACHHOMY NpUKa3oM MuHHCTEp-
crBa o6pasoBanus U Hayku JIHP ot «04» anpens 2016 r. Ne 288, 3aperucTpuposanHoMy B MuHH-
crepctse roctunuu JJHP ot 22 anpens 2016 r. Ne 1191, «ITonoxeHus 06 opraHu3anuy yueGHOrO
npolecca B 06pa3oBaTEBHBIX OPraHHW3alMsX BHICIIEro mpodeccHoHanbHOro obpasosanus Jlo-
Henko#t Haponnoit PecmyGmuku», yTBEpKAEHHOTO NpHKa3oM MHHHCTepCTBa OOpa3oBaHHS H
sayku JIHP «30» oxts6ps 2015 r. Ne 750 (c U3MEHEHHIMH U JOTIONHEHHUAMH), y4eGHOrO IUIaHa
no HampasiaeHuio noxrorosku 01.03.02 IMpuknaguas MareMmatnka W uHpopmartuka (IIpoduis:
CratucTtuka) (popma o6ydeHHs: O4Has ), yTBEpXKAeHHOro YueHbiM CoBETOM YHHBEPCHTETA OT
04.10.2016 r., mpoToxoi Ne 8.

Pa3paboTunk:

3aBenyrommii Kadeapoii TEOpUH yIpyrocTa 1 ‘i ’

BBIYMCIIMTEILHOM MaTeMaTHKH, A.T.H., Ipod. ) B.H. CtopoxeB
(oon: C 386aHue, dedpa)

pecy
-

ITporpamMma yueGHOM JUCHHMIUIAHBI yTBEpXK/ACHA Ha 3ace/laHuy KadeApsl TEOPHH yHpyro-
CTH M BBIYHCIIMTEIBHON MaTeEMAaTHKH

ITpotokon Ne 4 ot « 27 » okts6ps 2016 r.
3aBenyrommii kadpenpoit j B.A. Ctopoxes

IIporpamMMa y4eGHON MUCIUILTAHBI 006peHa yueOHO-METOMYECKOH KOMUCCHeH (aKyiib-
TeTa MaTeMaTHKK ¥ HHGOPMAIIMOHHBIX TEXHOJIOTUM
ITporokon Ne 4 ot «15» nexabps 2016 r.
[Ipencenarens yueOHO-METOAUIECKOH
KOMHCCHH (aKypTeTa HL.III. [TorOMapeHKO



1. O0JacTb NpUMEHEHHUS U MECTO TUCHHUILVIMHBI B Y4eOHOM mpoiecce:

VYueOuas aucuurinHa «CoBpeMEeHHbIE MPOOIeMBbI TPUKITIATHON MaTEMATHKH U
WH(POPMATHUKI» OTHOCHUTCS k 0a30BOM YaCTH Y4EOHOTO MJIaHa U COCTOUT W3 OJTHOTO MOJYJIS.
B pamkax mpernonaBaHus IUCIMIUIMHBI M3Y4alOTCS COBPEMEHHBIE IMPOOJIEMBbl MaTeMaTH4e-CKOTO
MOJIETTUPOBAHUS, CBS3aHHBIE C MCIOJIb30BAHUEM allapaTOB MITKHMX U HEYETKO-MHOKECTBEHHBIX
BBIUMCIICHUI TpU aHAJTU3€ MHOTOKPUTEPHUAIBLHBIX MaTeMaTHUECKUX MOJAeNel (PyHKIMOHUPOBAHHSA
00BEKTOB COLUATBHO-IPKOHOMUYECKOU chepbl U MOJeNIel TEXHOIOTMUECKUX MPOIIECCOB B YCIOBHIX
HEOIPEICIIEHHOCTH, a TaKXe BOIPOCHI MPOTPAMMHON KOMIBIOTEPHON pe-ajlu3alud allrOPUTMOB
UCCleI0BaHus Moiesiel Ha 0a3e MPUMEHSIEMOro MaTeMaTHYeCKOro anmna-para.

Jns u3ydeHuss JaHHOW Y4eOHOW NIMCIMIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHHUS U HAaBBIKH,
dbopMupyeMble MPEIIIECTBYIOUIMMH U COIMYTCTBYIOIIMMHU JUCHUIUIMHAMU Y4eOHOTo IJIaHa MOJ-
roToBkH OakanaBpoB no Hanpasienuto 01.03.02 Ipuknannas maremMaTuka U HHQOpPMaTHKA:

I1b b1 Maremaruueckuii ananus |
I1b b2 Marematnueckuii ananu3 11
I1b b3 Maremaruueckuii ananu3 111
I1b b4. Anrebpa u reomeTpus

I1b BS5. JluckpeTrHas MaTeMaTHKa

[1b b6 Maremaruueckas JJOTuKa U TEOPHUSI MHOKECTB

I1b b11 Yucnenurie METOIBI
I1b 514 ®yHKIMOHAIBHBIN aHAIU3

2. CTpyKTypa IUCUMILIUHBI (MOOY/5)

XapakTeprucTrKa YIeOHON JUCITUTUIMHBI

OO6pazoBaTenbHbI YPOBEHD: MarucTp
01.04.02 IIpukiagHas MaTeMaTukKa ¥ HHGOpMa-
Hanpasnenne noarotoBku
THKa
[Tpodunb Craructuka
KonmuecTBo conepkarenbHbIX MOTYJIEH 4

JucuumnnuHa 6a30B0H / BApUaTUBHOM 4acTH
00pa30BaTeNbHON MPOTrPaMMBbI

bazoBas yacte npoeccroHanbHOro 610Ka

DOpMBI KOHTPOJIS

1 MonynbHBIN KOHTpOJIB, 1 3a4eT B 1 cemecTpe

ouHasi opma oOyue- 3aouHas popma obyue-
[Tokaszarenn aL a
Ha 6a3e BbI BBICIIETO MPOPECCHOHATLHOTO 00pa-
3oBanug (OY bakanasp)
KonuecTBo 3a4€THBIX eAMHUIL (KPEAUTOB) 3
['ox noAroToBKM 1
CemecTtp 1
KonmyecTBo yacoB 108
- TEKIIMOHHBIX 36
- MPAKTUIECKUX, CEMHUHAPCKHUX -
- 1aOOPaTOPHBIX -
- CAMOCTOSATEIbHOI paboThI 72
B T.4. UHJAMBHIYAILHOC 3a/IaHHC -
HenenbHoe KOTMYECTBO YacOB, 6 -
B T.4. QyTUTOPHBIX 2 -




2. OnucaHue TMCHHUIIMHBI
Ieau u 3aga4n.

Lenamu océoenus oucyunaunvt « Cogpementule npooaemvl NPUKIAOHOU MAMEMAMUKU U
UHGDOPMAMUKUY» SA6TSIIOMCSL:

- OCBOGHHE 3HaHUH U TPUOOpETEeHNE HABBIKOB B 00JIACTH IMOCTPOCHUS U aHAJIN3a MHOTOKPH-
TEPUAIBHBIX MAaTEMaTHYECKUX MoJieNell (PyHKIIMOHUPOBAHHS COIIMATBHO-3KOHOMUYECKOH cephl

M MOJIeNIel TEXHOJIOTMYECKHUX MPOILIECCOB B YCIOBUSAX HEONPEACICHHOCT HA OCHOBE TEOPUH
Pa3BETBIIEHHBIX CUCTEM UEPAPXUUECKOM CTPYKTYPHI M TEOPHH HEUETKUX MHOXKECTB;

- q)OpMPIpOBaHI/Ie YMCHUA JEMOHCTPHUPOBATH 3HAHWEC U IOHUMAaHUEC OCHOBHBIX OHpeI[CJ’ICHI/If/’I,

- aJITOPUTMOB M METOIOB PEILCHUS 33/1a4 110 TEMaTUKe yIeOHON TUCIMIUTUHBL;

- mpuoOpeTeHre YMEHH CTPOUTH JIOTUYECKH BBIBEPEHHBIE PACCYKICHMUS;

- (¢opMHpOBaHWE YMEHHH MMOJIB30BATHCI METOJaMH MAaTEMATHIECKOTO MOJACINPOBAHUS

- BBIYHMCIIUTENNBHOIM MaTeMaTHKH U1t (JOPMaTM3aLY U PeIICHUs IPUKIIaJHBIX 3a/1a4;
pa3BUTHE HABBIKOB CAMOCTOSITENIbHOM pabOThl M YMEHHI HAaXOIUTh U NiepepabaThiBaTh
- JIOTIOJHUTENIbHYIO HH(POPMAIHIO B TAHHOH NIPEeIMETHOM 001acTH;

Pa3BUTHE TBOPYECKOTO, HAYYHOTO ITOTEHIMAA CTYJCHTOB, UX ITO3HABATEIBHBIX MHTEPECOB B
00J1aCTH TUCKPETHBIX MAaTeMaTHYECKHX MOJIENICH, CTUMYJINPOBAHNE K JaIbHEHIIEMY 3aHATHIO

- HAYYHOH JesATeIbHOCTHIO.

3agauM ocBOEHHS] AUCHMINIMHBI — YCBOCHHE TEOPETHUECKUX OCHOB U IPAKTUYECKHUX
HABBIKOB HCIOJB30BAHUS METOJOB TIOCTPOCHHS M aHaIM3a psila MHOTOKPHTEPHAIbHBIX
MaTeMaTHYeCKUX Mojele (YHKIMOHUPOBAaHUS COLMAJIBbHO-3KOHOMHYECKOM cdepbl U Mojenen
TEXHOJIOTHYECKUX IPOLIECCOB B YCIOBUSAX HEONPEAEICHHOCTH HAa OCHOBE TEOPHUM Pa3BETBIECHHBIX
CHCTEM MepapXUUYECKOU CTPYKTYpPbI U TEOPUU HEUETKUX MHOMKECTB.

TpeGoBanusi K pe3yJbTaTaM OCBOEHHUS] JUCHUILUIMHBI: [Iporiecc M3ydeHUs TUCIMILIMHEI
HanpasieH Ha (OpMHUPOBAHUE HIEMEHTOB CleAyoIMX KomnereHuii B coorsercteuu ¢ 'OC BITO
10 IAHHOMY HAIPABJICHHUIO TIOJITOTOBKH (TIPOQIITIO):

a) odmexkyabTypHbIX (OK):

- CIIOCOOHOCTBIO K a0CTPaKTHOMY MBILUICHHUIO, aHanu3y, cuare3y (OK-1);

- TOTOBHOCTBIO JICKCTBOBATH B HECTAHIAPTHBIX CUTYAIUSIX, HECTU COIUAIBHYIO U 3THYECKYIO
OTBETCTBEHHOCTH 3a mpuHsThie penienus (OK-2);

- TOTOBHOCTBIO K CAMOPa3BUTHIO, CAMOPEATH3AIINHY, HCITOJIb30BAaHHIO TBOPYECKOTO

noteniumana (OK-3);

0) oomenpogeccuonanbubix (OIIK):

- TOTOBHOCThIO K KOMMYHHUKAI[MM B YCTHOH M NHUCBMEHHOH (opMax Ha rocylapCTBEHHOM

s3pike JJHP 1 nHOCTpaHHOM si3bIKE JUIsl pelieHus 3a1a4 npodeccuoHanbHol aesrensbHoctu (OITK-
1);

- COCOOHOCTBIO MCNOIb30BaTh U IPUMEHSTH YIIyOJeHHbIE 3HaHUS B 001aCTH MPUKIIATHON
marematuku u uHpopmatuku (OITK-4);
- CHOCOOHOCTBIO MCIIOJIb30BaTh YINIyOJEHHbIE 3HAHUS IMPABOBBIX M ATHYECKHX HOPM IpHU
OLICHKE IOCJIECTBUIN cBOEl MpOo(eCCHOHATBLHON JeSITENbHOCTH, IPU pa3paboTKe U
OCYIIECTBIICHHU COIMATBHO 3HaUMMbIX TipoekToB (OITK-5);
B) npo¢eccuonanbubix (IIK): HayuHo-
HCCIe10BATE]bCKAs 1eATEIbHOCTD:
- CIOCOOHOCTHIO MPOBOJIUTH HAYYHbIE UCCIIEAOBAHUS U NIOTy4YaTh HOBbIE HAYYHBIE U
MPUKJIaIHBIC PE3YJIbTaThl CAMOCTOSATEIILHO M B COCTaBe HayyHoro koswiekrusa (11K -1);
- CLIOCOOHOCTBIO pa3pabaThIBaTh U AHAJIM3UPOBATH KOHIENTYalbHbIE U TEOPETUUECKUE
MOJIETIM pelIaeMbIX HayuHbIX poosieM u 3amau (11K 2);
NPOEKTHAS ¥ MPOU3BOACTBEHHO-TEXHOJIOTHYECKAs AeATeJbHOCTD:
- CIIOCOOHOCTBIO pa3pabaThiBaTh U MPUMEHITh MaTEMaTHUYECKHE METO/Ibl, CHCTEMHOE U
NPUKIAJAHOE TPOrpaMMHOE oOOecliedeHue Ui pelieHus 3ajad HayyHOW U INPOEKTHO-
TEXHOJIOTUYECKON JIeSTeTbHOCTH (TIK-3);



- cIocOOHOCTHIO Pa3pabaThIBaTh M AHAIU3UPOBATH KOHILIECTITYaIbHbBIE U TEOPETUUECKUE MOJIE-
JIM peIIaeMbIX 3a]au MPOCKTHON U IPOU3BOICTBEHHO-TEXHOIOTHYecKoi nesitenbHocTH ([TK-4)

OPraHM3alMOHHO-YIIPABJIEHYEeCKAs 1eATeJbHOCTh:

- CIOCOOHOCTHIO YIPABIISATH MPOCKTaMU, TUTAHUPOBATH HAYYHO-UCCIIEI0BATEIBCKYIO

JeATEIbHOCTD, aHAIM3UPOBATh PUCKH, YIIPaBIATh KoMaH 1o mpoekta (ITK-5);

- CIIOCOOHOCTBIO pa3padaThIBaTh U ONTHMHU3HPOBATH OM3HEC-TUIAHBI HAYYHO-TIPUKIIATHBIX
npoektoB (ITK-7);

HOPMATHBHO-MeTOIHYECKAs eATeJIbHOCTD:

- CIIOCOOHOCTBIO pa3padaThIBaTh KOPIOPATUBHBIC CTAHAAPTHI U MPOGMIN (HYyHKINOHATIHHON
CTaH/IapTU3alMU MPUIOKEHUH, cucteM, nHGopManuonHoi nappactpykrypsl (I1K -8);

nearornyecKasi 1esiTeJibHOCTh:

- CIIOCOOHOCTBIO pazpabaThIBaTh YI€OHO-METOANYECKIE KOMIUIEKCHI JIsl SJIEKTPOHHOTO
oOyueHus;

KOHCAJITHHIOBasl 1€ TeJIbHOCTh:

- CIIOCOOHOCTBIO Pa3padaThIBaTh AHATUTHYECKUE 0030PbI COCTOSHUS 00JIaCTH TPUKJIIaIHON
MaTeMaTHKU ¥ nHpopManroHHbIX TexHoaoruii (TTK -11);

KOHCOPIUYMHAs 1eSITeTbHOCTh:

- COCOOHOCTBIO K B3aUMOJICHCTBHIO B PAMKAX MEXTYHAPOHBIX TPOEKTOB U CETEBBIX
COOOIIECTB B 00JACTH MPHUKIIAJHON MaTeMaTHKK U HH(popMauoHHbIX TexHosorui (ITK-12).

B pe3yiabTaTe 0cBOeHMSI THCHUILIMHBI CTY/IEHT J0JKEH:
3namop:

1. OOmyro koHUEenMIO MeTo1a aHanu3a uepapxuit T. Caaru.

2. OCHOBHBIE MOAXOMY K y4eTy (haKTOpOB HEOIPEACIICHHOCTH B MAaTEeMaTHYECKUX MOJEIISX
(YHKIIMOHMPOBAHUS COLMAIIbHO-I)KOHOMHUYECKON Cephbl U MOAEISAX TEXHOJOTHUECKUX
IIPOLIECCOB.

3. OO0muue NpUHLIHKIIBI aHAJIN3a MHOTOKPUTEPHUAIBbHBIX MOJIeNIell ¢ HEUeTKUMH YaCTHBIMU
KPUTEPUSAMH U MHOTOKPUTEPUATbHON ONTUMU3ALIUHY.

4. OcHOBHBIE 3JIEMEHTHI annapaTa He4eTKOM MaTeMaTUKU:

— OIlpe/ieTICHUE MOHATHS HEUETKUX MHOXKECTB;

— OIIpE/IETICHUE MTOHATUS HEUETKNX YUCEN U HEYETKUX UHTEPBAJIOB;

— OIpe/IeNICHUs] OCHOBHBIX OIlepalii ¢ HEYeTKMMHU MHO>KECTBAMU;

— OIpeJeNIeHHs] OCHOBHBIX apU(PMETHUECKUX ONepaluii ¢ HeYeTKMMU UHTEpBalaMH

U Ollepaliii CpaBHEHUS HEUETKUX UHTEPBAJIOB;

— MOHATHE HEYETKUX MHOXECTB C AJIEMEHTaMU JIMHTBUCTUYECKON TPUPOJIBI;

— METO/Ibl OCTPOSHUSI (PYHKIMHA MPUHAATIEKHOCTH JIUIsl HEYETKUX MHOXKECTB;

— IPUHLUI 000OLIEHHS B ONTMCAaHUN HEYETKUX (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH.

5. Meronukn KOHCTPYUPOBAHUS U CXEMbI aHaIM3a HEUETKUX UEPAPXUYECKUX MOJIETICH:

— IPUEMBI IOCTPOEHUS UEPAPXUUECKUX MOJIETEeH ¢ HEUETKUMH YaCTHBIMU KPUTEPUSIMU;

— METOJbI CBEPTKH HEUETKHUX YAaCTHBIX KPUTEPUEB B PA3BETBICHHBIX HEPAPXUUECKUX MOJIEISIX.

6. MeToauKy MOCTPOSHUS U aHATTN3a HEYETKUX HePapXHUUECKUX MOJEINeH s psia
OCHOBHBIX COIIMAJIbHO-3KOHOMHUYECKUX MPOLIECCOB:

— MOjieJield MHOTOKPHUTEPUATHLHOM OIIEHKH 00BEKTOB HEJIBIKUMOCTH,

— MOJeJIed MHOTOKPUTEPUAIBHON 1 MHOTOYPOBHEBOM OLIEHKH COLIMATIbLHO-I)KOHOMHUYECKOTO
COCTOSIHUSI PETHOHOB;

— MoJiesield MHOTOKPUTEPHAIbHON ONTUMU3ALMU MHBECTUIIMOHHBIX MPOEKTOB B YCIOBUAX

HEOTpeAeNeHHOCTH;

— MoJieJield MHOTOKPUTEpUAIbHOMN OLIEHKH KaueCTBAa KOMMEPUYECKUX KOHTPAKTOB;

— MOJIEJIE MHOTOKPUTEPUAIBHON OLIEHKH KauecTBa IIPOMBIIIIEHHON NPOAYKIUH;

— MoJiesield MHOTOKPUTEPHAIBHOM OLIEHKU KauecTBa aTMOC(hEpbl M COCTOSIHUSI 3710POBbSI
HaceJIeHUs1 KPYITHOTO ropoa.



7. MeToauKu NOCTPOEHUS U aHAIN3a HEYETKUX UEPAPXUUECKUX MOJIETIEH TEXHOJIOTUYECKUX
MPOLIECCOB:

— MOJIeJIEN ONTUMU3ALMHU IPOLIECCOB MPEAIIPOKATHOTO Pa30rpeBa CIUTKOB;

— MoJIeJIel ONITUMHU3AIMKH COBMECTHOM PaOOTHI DHEPrOarperaToB B YCIOBHUSAX
HEOIPEICTCHHOCTH.
Ymemo:

— BBIOMPATh METO/IbI YUeTa (PaKTOPOB HEONPEACICHHOCTH B MATEMATHYECKUX MOJIEISAX

(YHKITMOHUPOBAHUS COIUATBHO-DKOHOMUYECKON CEPhl M MOACIISAX TEXHOJIOTHISCKUX
MPOLECCOB;
— KOHCTPYHUPOBATh MPEACTABICHUS Pa3MbIThIX JaHHBIX HEUYETKUMHU MHOXECTBaAMHU, HEYETKUMHU
YUCIaMU U HEYETKUMHU UHTEPBAIAMU;
— BBITIOJIHATH apu(PMETHUECKHUE ONepallii ¢ HEYSTKUMH UHTEPBAJIaMU;
— BBINIOJIHATH ONEpPAIlUY CPABHEHUS HEUETKUX MHTEPBAJIOB;
— peanu30BaTh MOCTpOeHHUE PYHKIUN TPUHAICKHOCTH JUISI HEYSTKUX MHOXKECTB;
— KOHCTPYHUPOBATh HEYETKUE MHOXECTBA C 3JIEMEHTAMU JIMHIBUCTUUYECKON TTPUPOJIbI;
— MPUMEHSATh IPUHIUIT 000OIICHUS IS ONMCAHUS HEUSTKUX (PYHKIIMOHATBHBIX 3aBUCUMOCTEH;
— MIPUMEHSTh METOJIbl CBEPTKH HEUETKUX YaCTHBIX KPUTEPHUEB;
— pa3pabaTbIiBaTh U UCCIAEAOBATH MOJIETTH MHOTOKPUTEPUATHHOM OLIEHKH O0BEKTOB
HEJIBIKUMOCTH,
— pa3pabatbIBaTh U HUCCIEA0BATH MOJIEIM MHOTOKPUTEPHUATILHOM 1 MHOTOYPOBHEBOH OLIEHKH
COIIMAJIbHO-3KOHOMHUYECKOT'O COCTOSIHUS PETHOHOB;
— pa3pabaTbIBaTh U UCCIEAOBATh MOJICTH MHOTOKPUTEPHUATIBLHON ONTHMH3AIIMN WHBECTUIIMOHHBIX
IIPOEKTOB B YCIOBUAX HEONPEIECIECHHOCTH;
— pa3pabaThIBaTh U UCCIEAOBATH MOJICITH MHOTOKPUTEPHUAIBLHOM OIIEHKH Ka4eCTBAa KOMMEPUYECKUX
KOHTPaKTOB;
— pa3pabaTbIBaTh U UCCIAEAOBATH MOJIETIM MHOTOKPUTEPHAIBHOM OIEHKH KaueCcTBa
MIPOMBIIUIEHHON TPOYKIUU;
— pa3pabaTeIBaTh M HCCIIEIOBATH MOJICIIM MHOTOKPUTEPUATHHON OIICHKH KadyecTBa aTMOC(hepsl U
COCTOSIHUSI 3[T0POBbS HACEJICHUSI KPYITHOTO TOPO/IA;
— pa3pabaTbIiBaTh U UCCIAEAOBATH MOJIETH ONITHMHU3AIIMU MPOIIECCOB MPEANPOKATHOTO pa3orpeBa
CIINTKOB;
— pa3pabaTbIBaTh U UCCIAEAOBATH MOJIETH ONITUMHU3AIIUA COBMECTHON PabOThI SHEProarperaToB B
YCJIOBHUSIX HEONPEICTICHHOCTH.
» Bnaoems HaBbIKAMH U TPUOOPECTH OIIBIT:
— KOHCTPYHUPOBAHUS MTPEJCTABICHUN PA3MBITHIX JAHHBIX HEYETKUMU MHOKECTBAMH, HEUETKUMH
YUCJIaMH U HEYETKUMU UHTEPBAIAMMU;
—TMIpUMEHEHHUs apuMEeTUUECKHE ONepaIui ¢ HEYETKUMHU HHTEPBATIaMHU;
—TMoCTpoeHUs QYHKIIUN MPUHAIICKHOCTHU JJIsi HEUETKUX MHOXKECTB;
— KOHCTPYHUPOBAHUS HEUYETKUX MHOKECTB C JIEMEHTAMM JIMHIBUCTHYECKON MTPUPOJIBI;
— MpUMEHEHUs MPUHIUIIA 0000IICHHS TSl OMUCAHHS HEUYETKUX (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH;
— MIPUMEHEHUS METO/I0B CBEPTKH HEYETKUX YACTHBIX KPUTEPHUEB;
— pa3paboTKH U UCCIEOBAaHUS MOICNIM MHOTOKPUTEPHUATLHON 1 MHOTOYPOBHEBOU OIIEHKH
00BEKTOB HEJABMKUMOCTH, COIHAIIBHO-IKOHOMHUYECKOTO COCTOSTHUS PETHOHOB, HHBECTUITMOHHBIX
MPOEKTOB B YCIOBHSAX HEOMNPEACIICHHOCTH; KadyeCTBa KOMMEPUYECKMX KOHTPAKTOB;, KayecTBa
MPOMBIIIIJICHHOW MPOAYKIINH; KadyecTBa aTMOC(EPHI U COCTOSIHUS 37]0POBbS HACETIEHUS KPYITHOTO
ropojia; MpoIeCcCOB MPEANPOKATHOTO pa30rpeBa CIMTKOB; COBMECTHOM pabOThI YHEPTOArperaToB B
YCJIOBHUSIX HEONPEICTICHHOCTH.

3.Conep:xxanue MoayJisi 1 (pOPMbI OPraHN3aNMM Y4eOHOT0 Mpouecca

Kypc mucuunmunsl «CoBpeMeHHbIE MPOOIEMbl MPUKIAAHON MaTeMaTHUKU U MH(MOPMATHKN

npeaycMaTrpuBacT CJICAYIOMIUC (pOpMLI OopraHu3anun yLIGGHOFO mnponecca: JICKIUU,
CaMOCTOATCIIbHaA pa60Ta CTYACHTA.

MaTCpI/IaJ'I n3jgaractcia C HCIIO0Jb30BaHHECM OG’LSICHPITCJIBHO-I/IJIJIIOCTpaTI/IBHLIX, 9BPHUCTHUYC-

CKHX U UCCIICAOBATCIILCKUX MCTOI0OB IIPCIIOAaBaAHUA. HpI/I IIpOBCACHUN JICKIUK IS OGCY)KI[CHI/IH
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MaTepuasa UCIONb3yIOTCS MyJIbTUMETUIHBIC TPE3CHTALNN, aHUMAIIHH, a TaK JKe
pa3gaToyHbIe MaTepUATBL.

B yueGHOM mpoliecce MpUMEHSIOTCS aKTUBHBIE M HHTEPAKTUBHBIE (DOPMBI POBEACHUS
3aHaTHA  (pa30op  KOHKPETHBIX  CUTyalUW, JUCKycCHs, I[IOJIEMHKA), BHeayJIUTOpHas
camocTosITeNbHasl paboTra, OalTbHO-PEHTHHIOBas CHUCTEMa OIEHKU YCIEBAEMOCTH, JUYHOCTHO-
OPUEHTHPOBAHHOE OOyUYCHHE, MPoOIEeMHOE 00yUeHHE, 0JI0UHO-MOIYJIBHOE 00yUeHHE.

Hcnonb3oBaHrue B y4yeOHOM MpOIECCE MHTEPHET-PECYPCOB MO JAHHOMY KYypCy; paccMOT-
peHue 3a1ady, MaKCUMaJlbHO MPUOIMKEHHBIX K KOHKPETHBIM HAyYHO-HCCIEAOBATEIbCKUM CUTY-
alysaM, KOTOpbIe MCTOPUYECKH MPUXOIUIOCH peliaTh AJis MOCTPOCHHS MOJENeld COOTBETCTBYIO-
X OOBEKTOB, C AJIIEMEHTAMHU JIUCKYCCHH M TIOJIEMHUKOW B TMpOIECCEe MOWCKA IMyTEeH pelleHus
chOpMYyIUPOBAHHBIX MTPOOJIEM; TECTHI U KOHTPOJILHBIE PAOOTHI.

CaMocrosiTenbHasi paboTa CTYJASHTOB IMPEAyCMaTPUBACT BBHIMOJHEHUE WHIUBUIYaTbHBIX
3aJlaHuM, TOJArOTOBKY K CEMHUHAPCKUM 3aHSITHIM, U3y4yeHHE Y4EOHON U METOJUYECKOU JIMTepary-
PBbl, COCTaBJIECHHUE KOHCIIEKTOB, aHHOTALIMM CTAaTEH, 3alIUTy MPE3ECHTALUN U JOKIIAI0B

Texyiuit KOHTPOJIb OCYIIECTBIISETCS MyTEM HAMCAHUS CAMOCTOSTEIbHBIX U KOHTPOJIb-
-HBIX pabOT MO PEIICHUI0 MPAKTHYECKUX 3aJaHH, MOIYJIbHBIX KOHTPOJBHBIX PabOT MO TMPOBEpPKE
3HAHUN TEOPETUYECKHUX TOJIOKEHUM.

HOpﬂ[{KOBBIﬁ HOMEP M TEMaA KpaTlcoe COACPKAHUEC TEMbI

Conep:xkaresibHblii MOAYydb 1. OCHOBHBIE 3JIEMEHTHI
anmnapara He4eTKoil MmaTemaTuku O01uasi XapaKTepu-
CTHKA MOAX0/I0B K AHAJM3Y MaTeMAaTHUYeCKUX MojeJieil B
YCJI0BHAX HEOMPeIeJIeHHOCTH

Tema 1. W3znararoTcs OCHOBHBIC OOIIME IPUHITUIIBI KOHCTPYHUPO-
OCHOBHBIC TIPUHIMITBI ~ MAaTEMaTHYECKOTO| BaHUS M aHATN3a MATEMATHUECKUX MOJICTICH.
MOJICINPOBAHHSI.

Tema 2. PaccMatpuBaroTcs MeToIbI yueTa (DakTOpPOB Heolpeie-
Mertoapl yueta (GaKTOPOB HEONPENEIICHHO- | JICHHOCTH B MaTEMAaTUYECKUX MOJCIISX.
CTH B MaTEMaTHYCCKUX MOJCIIAX.

Tema 3. N3yuaroTcss OCHOBHBIE JIEMEHTHI allapara HEYETKON
OnpeneneHne MOHATHA HEYETKUX MHO- MaTeMaTHKH. PaccmarpuBaeTcs ompeneneHue IOHSTHUS
xecTB. HeueTkne uncrna M HEYETKHME WH- | HEUYETKMX MHOXECTB. M3y4aloTcsi OCHOBHI ammapaTa HeueT-
TEPpBAJIbIL. Onepaum{ C HCYCTKUMH MHOXKE- KHX YMCCIT U HCYECTKUX UWHTCPBAJIOB, OIICPallUn C HCYETKH-

CTBAaMU. MH MHO>KECTBAMHU.

Tema 4. WznararoTcs 31€MeHTH TEOpUH apu(METHUECKUX OTIe-
ApudmeTryeckre orepaniy ¢ HEYeTKUMH | paluii ¢ HeYeTKUMH YKCIIaMy ¥ MHTEPBAJIAMH U METOJTHKH
yrciaaMu. ApudMeTndeckue orepanud ¢ | CpaBHEHHs HEUYETKHX WHTEPBAJIOB.

HEYEeTKHUMH nHTepBajiamMu. CpaBHEeHUE He-
YETKUX WHTEPBAJIOB.

Tema 5. Wznaratorcss OCHOBHBIE OOIINE TPUHIIAIBI U TTOHSITHS
Heuetkre MHOKECTBA C AJIIEMEHTAMU JIMHT- | TOPHH HEYETKUX MHOXXECTB C DJIEMEHTAMH JIMHTBUCTHYE-
BHCTHUYECKOW TIPUPOJIBL. CKO PUPOJIBI.

Tema 6. Wznararotcs 0OCHOBHBIEC OOIINE TPUHIIUIIBI 1 METO/IBI T10-
MeTtoapl nocTpoeHusl (GYHKIUE MPHHATA- | CTpOCHUS QYHKIUM IPUHAUICKHOCTH JIJISI HEUYSTKUX MHO-
JIEXKHOCTH TSI HEYETKUX MHOKECTB JKECTB.

Tema 7. WznararoTcss OCHOBHBIE OOIIUE MPHEMBI pealu3alluu
[TpuaIIMT 00001IIEHNS B OTUCAHUHN HEYET- MPUHIUTT 00OOIIEHNST B OMUCAHWU HEYETKUX (HYHKIHO-
KX (DYHKIIMOHAJIbHBIX 3aBUCHMOCTEH. HaJbLHBIX 3aBUCUMOCTEHN.

Conep:xaTesbHblii MoayJb 2. KoHcTpyupoBaHue u cxe-
MbI AHAJIM32 MHOTOKPUTEPUAJIBLHBIX HEYEeTKUX Hepap-
XH4YECKHX MOJieJiell pa3BeTBJIEHHOH CTPYKTYPHI.

Tema 8. Mznaraercs oOmas KOHIETITNS METO/Ia aHAIM3a uepap-
OO0mas  KOHIENIHS metona aHayimza| xuil T. Caatu. M3ydaroTcst HOX0abl K KOHCTPYUPOBAHUIO U




nepapxuti T. CaaTn.

IToctpoeHue uepapxXxu4yecKux MOAENEH C
HEYETKUMH YaCTHBHIMH KpUTepusiMu. Mat-
pullbl TIapHBIX cpaBHeHUH. HopmupoBaH-
HBIC PaHTH YaCTHBIX KPUTEPUEB.

aHallu3y HEUYETKUX Uepapxuueckux mojaeneil. Msnaraercs
METOJIOJIOTHS TIOCTPOSHHSI MHOTOKPUTEPHAILHBIX HEPapXH-
YECKUX MOJIEJIeH Pa3BETBICHHON CTPYKTYPHI C HEUETKUMHU
YaCTHBIMH KPUTEPUSIMHU.

Tema 9.

061111/16 MPUHIMAIIBI aHAJINn3a MHOT'OKPUTC-
pUuaJIbHBIX MOHCHCﬁ C HCUCTKUMH YaCTHBI-
MH KPpUTCPUAMU. Mauor OKpUTCpHUAJIbHAA
OIITUMMU3AITUSA.

Wznararorcs o0Impe MPUHIMIGI aHAIH3a MHOTOKPHTE-
pUATBHBIX MOJIETEH C HEUETKUMU YaCTHBIMU KPUTEPHUSIMU,
MOHATHE O MaTPHUIIAX MTAPHBIX CPABHEHUH M HOPMHUPOBAH-
HBIX PaHTax YaCTHBIX KPUTEPHUEB, a TAK)KE OCHOBHBIC MIpHE-
MBI pemIeHus MpoOIeMbl MHOTOKPUTEPHAIEHON ONITHUMHU3a-
ITUH.

Tema 10.
MeTo/ b CBEPTKHM HEYETKHUX YaCTHBIX KPHU-
TEPHEB.

N3y4aroTcs MeTObI CBEPTKM HEYETKUX YaCTHBIX KpUTeE-
pueEB.

CopepxaTtenbHblii Monyab 3. HeueTkue uepapxudeckue
MOIEJTH COMMATBLHO-)KOHOMHYECKHUX MPOIECCOB.

Tema 11. N3yyaroTcs METOAMKY IOCTPOCHUS M AaHAJIN3A HEYETKUX
MHoroKkpuTepualibHble OIIEHKH  OOBEKTOB| HepapXHUYECKUX MOJENICi MHOTOKPUTEPUALHON OIICHKH
HEJBM)KUMOCTH. 00BEKTOB HEJIBIPKUMOCTH.

Tema 12. N3yyarorcs METOAMKY OCTPOCHUS M aHAJIN3a HEYETKUX

MHorokpurepuaibHble © MHOTOYPOBHEBBIE
OLIEHKH COLMAIbHO-3KOHOMHUYECKOIO CO-
CTOSIHUSI PETHOHOB.

HEePapXUUECKUX MOAEIeH MHOTOKPUTEPHATILHON U MHOTO-
YPOBHEBOH OLCHKH COLUAIbHO-3KOHOMHYECKOI'O COCTOS-
HUS PETHOHOB.

Tema 13.
MHOFOKpI/ITCpHaﬂBHaH OonTuMu3anuvsa HNH-
BECTHIIMOHHBIX MTPOCKTOB B YCIOBHSAX He-

N3y4daroTca METOOUKN OCTPOCHHS M aHAJIN3a HEYETKUX
HMEPapXUYECKUX MOJEJIEH MHOTOKPUTEPHAIBHON ONTUMU-
3allMd NHBECTUIIHOHHBIX IIPOEKTOB B YCIOBUAX HEOIpPENE-

OIIPEAEICHHOCTH. JICHHOCTH.
Tema 14. N3yyarorcs METOAMKY OCTPOCHUS U aHAJIN3a HEYETKUX
MHOroKpuTepyaJIbHbIE OLEHKM  KadecTBa| MEpapXUYECKUX MOZECIIEH MHOTOKPUTEPUAIBLHOM OLEHKU
KOMMEPYECKHUX KOHTPAKTOB. Ka4eCTBa KOMMEPYECKUX KOHTPAKTOB.

Tema 15. N3y4daroTrcad METOOUKN OCTPOSHHS M aHAJIN3a HEYETKHX
MHOroKkpHUTEpHaIbHBIE OLEHKH  KadecTBa| HEpapXWYECKHX MOZENEH MHOTOKPUTEPHAIBbHOW OLEHKH

MPOMBIIIIEHHOW HPOYyKIIHH.

Ka4yeCcTBa MPOMBIIUICHHON NMPOAYKIIHH.

Tema 16.

MHorokpuTepraIbHOe OllEHUBaHHE Kade-
cTBa atMoc(epsl M COCTOSIHHS 30POBbBS
HACEJICHUs] KPYITHOTO TOpOJa.

NzydaroTrca METOIUKN OCTPOSHHS U aHAJIN3a HEYETKUX
HEePapXUUECKUX MOJEIeH MHOTOKPUTEPHAILHOTO OIICHUBA-
HUSI KayecTBa aTMOc(epbl ¥ COCTOSHUS 3J0POBbs HacelIe-
HUsI KPYITHOT'O TOpOJa.

Coaep:xateabnblii MoayJb 4. HeueTkne nepapxuieckue
MOJIeJTH TeXHOJIOTHYECKUX MPOIEeCCOB.

Tema 17.
MonenupoBaHue U ONTHME3AIIHS ITPOIIEC-
COB IIPENIPOKATHOTO Pa30TpeBa CIUTKOB.

I/I3y‘la}OTC$I MCTOAUKHU NOCTPOCHUS U aHAJIN3a HCUYCTKUX
HUCPAPXUYCCKUX MO):[eJ'Ieﬁ OIITUMU3AIUU IPOLECCOB IIPC/-
IIPOKATHOI'O pa30rpeBa CJIMTKOB.

Tema 18.
OnTuMH3anus COBMECTHOW PabOTHI dHEp-
roarperaToB B YCIOBUSAX HEOMPEICICHHO-

CTH.

I/I3yqa}0Tc;1 MCTOJUKHN NMOCTPOCHUA U aHAJIN3a HCYETKUX
HUCPAPXUICCKUX MO):[eJ'ICﬁ OIITUMH3all COBMECTHOM pa6o—
ThI SHCPIroarperaTtoB B YCJIOBUAX HCONPCACICHHOCTH.

TemMaTuyecKu MJiaH




ConepxaresibHbIH MOAYJIb 1

KoanuecTrBo yacoB

3aouHas ¢popma

Ha 0a3e BbICLIEro0 MpPo-

Ounas ¢popma Ha 0a3e 001Iero cpeaHero 00- Ha 0a3e cpeanero npodeccu-
bop p p pod (eccuonanbHoro oopa-
pa3oBaHus OHAJILHOT'0 00pa3oBaHus SOBANMS
Ha3Banus cogepxa-
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Tema 1.
OCHOBHBIE IPUHIMIEI MaTeMa- | 6 2 1010 4 10| - - - - - - - -1 - - | - - - - - - -
TUYCCKOI'0O MOACIIMPOBAHUS.
Tema 2.

Mertonsl yuera ¢axToOpoB He-

AbL yueta ¢akTop 6 [2]0]lo0 ]| 4 o
OTIPENICJICHHOCTH B MaTeMaTH-
YECKUX MOOEIISIX.

Tema 3.
Onpenenenue MOHIATHS HEUYeT-
KX MHOecTB. HeueTkue unc-

Jla W HEYCTKHE HWHTEPBAJIBI. 6 210]0 410
Omeparuu ¢ HEYESTKUMU MHO-
’KECTBAMHU.

Tema 4.
ApudmeTrueckre ornepanum ¢
HEYETKMMH YrciiaMu. Apudme- 6 2 1o 0 4 o
TUYECKHUE ONepaluud C HEYeT-
KUMH uHTepBajamu. CpaBHe-
HHC HEYCTKUX MHTEPBAJIOB.




Tema 5.
Hederxkne MHOXeECTBa ¢ dIie-
MEHTaMHU JIMHI'BUCTHUYECKOH
TIPUPOIBL.

Tema 6.
MeTtop1 TOCTpOeHUS PYHKINH
MIPUHAJUICKHOCTH IS HEdeT-
KHX MHOXECTB.

Tema 7.
[IpuaNHT 0000MICHNS B OTIH-
CaHWM HEYETKUX (yHKIIHO-
HaJIbHBIX 3aBUCUMOCTEH

Hroro no 1 coxep-
JKATEJILHOMY MO/YJIIO

42

14

28

10




Coaep:kaTeJbHBIH MOTYJIb 2

Ha3Banus conep:katebHBIX
MOJAYJIel U TeM

CoptepkaTelbHbliiKomnvectso vacosMOTYJIb 3

Ounas popma

3aounas dpopma

Ha 0a3e o0uiero cpeaHero oopazoBa-
HUSA

Ha 0a3e cpegHero npogeccuoHaJIb-
HOT0 00pa3oBaHus

Ha 0a3e BbIcLIEro npogeccuo-
HAJbHOT0 00pa30BaHMA

BCETO
TICRIT

B T.4.

B T.4.

TAKTIFICCKIE

saoparope

BCETO
JICKINH
pakTICCKe

BCEro
JICKINY|
TpakTIECKe
naGoparopis

BCET

B T.4.

JICKIUN

TpakTIECKHE

Tema 8. OOmas KOHILIEIIUSA Me-
ToAa ananu3a uepapxuii T. Ca-
atu. [locTpoeHne nepapxudeckux
Mo/IeNiel ¢ HEUETKUMH YaCTHBIMHU
KpUTEpUSIMU. MaTpHIlbl TapHbIX
cpaBHeHul. HopMupoBaHHbie

paHru 4aCTHBIX KPUTCPUCB.

Tema 9. O0mIre MPUHITUATIBI aHA-
7132 MHOTOKPUTEPUAIBHBIX MO-
JieJel ¢ HEUETKUMH YaCTHBIMHU
KpUTEpUsIMU. MHOTOKpHUTEPH-

aJIbHas OIITUMHU3aIUA.

Tema 10. Metoapl CBEpTKHU He-
YETKNX YaCTHBIX KPUTEPHEB.

Hroro mo 2 copep:xa-
TeJIbHOMY MOJYJII0

18

12

11



Ha3Banus conep:katebHBIX
MOAYJIel U TeM

KoanuecTBo yacoB

Ounas popma

3aounas ¢popma

Ha 0a3e o0uiero cpegHero oopazoBa-
HUSI

Ha 0a3e cpegHero npogeccHoHaJIb-
HOT0 00pa3oBaHus

Ha 0a3e BbIcLIEro npogeccuo-
HAJBHOT0 00pPa30BaAHMSA

BCET

B T.4.

w
-

o]
=
-

JICKIIH

BCET

‘nabopatopist | .

e

JIEKIH

naoparopus | +

TIpaKTHYeCKH
e

BCCT
JIEKL1

BCE

ro
JICKIIH

Tema 11. MHOrOKpuUTEpHaAIbHBIE
OLIEHKH 0OBEKTOB HEJBIKUMO-
CTH.

Tema 12. MHorokputrepuaibHbIe
Y MHOTOYPOBHEBBIE OIICHKH CO-
UATBHO-3KOHOMUYECKOTO CO-

CTOSTHUS] PETHOHOB.

Tema 13. MHorokpurtepuaibHast

ONTUMH3AIHMS UHBECTUIIHOHHBIX

[POEKTOB B YCJIOBUSIX HEOMPe/Ie-
JICHHOCTH.

Tema 14. MHOTOKpUTEpHAIbHBIE
OLICHKH Ka4eCTBa KOMMEPUECKUX
KOHTPAKTOB.

Tema 15. MHorOKpUTEpHATIBHBIE
OILIEHKH KaueCTBa MPOMBIIIICH-
HOW MPOAYKIIHH.

Tema 16. MHOTOKpHUTEpPHATEHOE

OIICHMBaHWE Ka4ecTBa aTMocde-

PBI ¥ COCTOSIHUS 3MOPOBBS Hace-
JICHUs1 KPYITHOTO TOpOJa.

Hroro no 3 copep:xareibHO-
MY MOIYJIIO

36

12 |0

24

12



Copep:xaTeJbHbIH MOTYIb 4

KoauuecTBo yacoB

Ounas popma

3aounas ¢popma

Ha 0a3e o0uiero cpeaHero oopazoBa-

Ha 0a3e cpegHero npogeccuoHaJIb-

Ha 0a3e BbIcLIEro npogeccuo-

HHUSA HOro 00pa3oBaHus HAJILHOT'0 00pa30BaHuUs
B T.4. B T.4. B T.4. B T.4.
Haspanus comepiKaTeJabHBIX . - o
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Tema 17. MoaenupoBanue u
ONTUMHU3ALIUS IPOLIECCOB 6 2 1o 0 4 o
MPEANPOKATHOTO pa3orpena
CIIUTKOB.
Tema 18. OnTuMu3anus CoB-
MECTHOH pabOThI SHEproarpe- 6 2 1o 0 4 o
raToB B YCIIOBUAX HEOMpeie-
JIEHHOCTH.
HToro mo 2 cogep:kareiib-
aep 12 |4]oflo0 ] 8]0
HOMY MOJYJIIO
Hroro no moxy.io 1 108 13601 0 72 |0

13



5. Metoauyeckue peKOMeHIAIMHU 110 OPraHU3ANNH CAMOCTOATEIbHON padoThl CTY/IEeHTOB
cojepskarcs B yueOHO-MeTOAUYEeCKOM KOMILIeKce TUCIUIIHHBI.

6. KoHTposbHBbIE BONPOCHI K MPOMEKYTOUYHOI aTTecTanuu (MpuMephbl)

1. Haiitu 0ObeIMHEHHE U TIEPECEUCHUE HOPMAaTbHBIX HEUETKUX TpaIeIen1albHbIX MHOXKECTB C
peniepHbiMu Toukamu (4; 6; 8; 12) u (3; 7;9; 11).

2. Haiitu anreOpanueckyro CyMMY, pa3HOCTb, IPOU3BEACHHUE U YaCTHOE OT JIEJICHUSI HOPMAaJIbHBIX
HEUYETKUX WHTEPBAJIOB C perepHbIMHU Toukamu (4; 6; 8; 12) u (3; 7;9; 11).

3. BBINOTHUTH onepannio cpaBHEHUSI HOPMAJIbHBIX HEUETKUX MHTEPBAJIOB C PENEPHBIMU TOUKAMHU

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

4. BoInonHUTh onepanuu aedasz3uuKanuy 1 HOpMaJlbHbIX HEUETKUX HHTEPBAJIOB C PETEePHbI-

mu Toukamu (4; 6; 8; 12) u (3; 7; 9; 11).

5 IlpencraBuTh HEUETKHI MHTEPBAJI C PETIEPHBIMU Toukamu (4; 6; 8; 12) cynepno3unueii mo
MHO>KECTBaM asib(a-ypoBHS.

6. Paccuutarh paHru 4acTHBIX KPUTEPUEB IO 3a/IaHHOM MaTpHIIE MAPHBIX CPAaBHEHUI BHIa

|(1 3 5\|
1/3 1 2{
ws U2 1)

7. Paccuurtarth IIOKa3aTeln HHIACKCA COrjiaCoOBaHHOCTH M OTHOIICHUSA COI'JIaCOBAHHOCTHU IJIA
MaTpulbl IIAPHBIX CpaBHCHI/IfI BHAa

|(1 3 5\|
i1/3 1 2{
\1/5 1/2 1)

3agaHus A5 KOHTPOJIBHBIX Pa6oT (MpUMepHbI)
KourpoJanHas padora 1.

3ananme 1.
1. Metoas! yueta pakTOpOB HEONPEIEICHHOCTH B MATEMaTHUYECKUX MOJIEISIX.

2. HeueTkue MHOKECTBA € 3JIEMEHTAMH JIMHTBUCTHUECKONW IPUPOJIBI.
3. IlpeacraBuTh HEYETKHIA MHTEPBAII C PEMIEPHBIMHU TOUKaMU (4; 6; 8; 12) cymeprno3umueii mo
MHO>KECTBaM ajlb(a-ypOoBHS.

3ananme 2.
1. OnpeneneHHe IIOHATHUA HCUYCTKHUX MHOXECCTB. HGLIGTKI/IG qUuciia 1 HCUCTKHUC I/IHTepBaIII)I.

2. IlpuHmmn 00001IeHNsT B OMUCAHNN HEYETKUX (PYHKIIMOHATBHBIX 3aBUCHMOCTEH.
3. PaccunTarh paHIy 4acTHBIX KPUTEPHUEB 110 3a/laHHON MaTpHIle TapHBIX CPABHEHUH BHJIA

|(1 3 s\l
'1/3 1 2{
\ws5 1/2 1)

3anaunme 3.
1. Apudmernueckue onepamuu ¢ HEYSTKUMH UHTEPBAIAMHU.

2. Merobl mocTpoeHus QYHKIMA MPUHAIICKHOCTH JIJISI HEYSTKHX MHOYKECTB.
3. BeimonHuTh onepanuu aedaz3uduKaiuy s HOpMaIbHBIX HEUSTKHX UHTEPBAJIOB C PEIEPHBI-
mu Toukamu (4; 6; 8; 12) u (3; 7; 9; 11).

14



3anaunue 4.
1. CpaBHEHHME HEUETKUX UHTEPBAJIOB.

2. HeueTkue MHOXKECTBA € 3JIEMEHTAMU JTMHTBUCTUYCCKON TIPUPOIBI.
3. Haiitu anrebpandeckyro cymMmmy, pa3HOCTb, IPOU3BEICHUE H YACTHOE OT JCJICHUSI HOPMAIBHBIX
HEUYETKUX MHTEPBAJIOB C penepHbIMU Toukamu (4; 6; 8; 12) u (3; 7;9; 11).

KourpoJsnLHasi padora 2.

3ananme 1.
1. MeTopl CBEPTKH HEUETKHX YAaCTHBIX KPUTEPHUEB.

2. MHOFOKpI/ITepI/IaJ'II)HI)Ie OIICHKHU Ka4€CTBA KOMMEPUYCCKNX KOHTPAKTOB.

3aganue 2.
1. Obmas xoHmenmus Mmerona aHanmza uepapxuit T. Caatu.

2. MHOFOKpI/ITepI/IaHBHaH OIITUMHU3AIUA WHBECTUIIMOHHBIX ITPOCKTOB B YCJIOBUAX HCOIIPEACTICHHO-
CTH.

3anaunme 3.
1. ITocTpoeHue nepapXxuyecKkux Mozesell ¢ HEYETKUMU YaCTHBIMU KPUTEPUSIMU

2. MHOFOKpI/ITepI/IaJ'IbHBIe U MHOT'OYPOBHCBBIC OLICHKH COLIMAJIBHO-3KOHOMUNYCCKOT'O COCTOSHUA
PETHUOHOB.

3anaunue 4.
1. Metojsl yueta (paKTOPOB HEOIIPEICIICHHOCTH B MATEMAaTHIECKUX MOJICIISIX.

2. MHOTOKpUTEpUAIIBEHOE OLIEHUBAHKHE Ka4eCTBAa aTMOC(EPBI U COCTOSHHUS 3/I0POBbs HACEIICHUS
KpYIHOI'O TOpo/Ja.

3aaHus 1151 MOAYJBHOI0 KOHTPOJIA (IpUMepbI)
3ananme 1.

1. CpaBHEHHME HEYETKHUX UHTEPBAJIOB.
2. HeueTkne MHOKECTBA C 3JIEMEHTAMH JIMHTBUCTHUECKON TPUPOIBI.
3. HaiiT anrebpanueckyro cyMMy, pa3HOCTb, TPOU3BEACHNE M YACTHOE OT JACIICHHUSI HOPMAJIbHBIX
HEYETKUX MHTEPBAJIOB C pernepHbIMU Toukamu (4; 6; 8; 12) u (3; 7; 9; 11).
4. Metojibl yuera (pakTOpOB HEOTIPEAEICHHOCTH B MAaTEMATUYECKUX MOJEIISAX.
5. MHoOrokpuTepuaibHOE OLIEHUBAaHHE KauyecTBa aTMOC(Ephl U COCTOSTHUS 3/10pPOBbs HACEJICHUS
KpYIHOIO TOpoJa.

3aganue 2.
1. Metoas! yueta pakTOpOB HEONPEIEICHHOCTH B MATEMaTHUYECKUX MOJIEISIX.

2. HeueTkue MHOKECTBA € 3JIEMEHTAMH JIMHTBUCTHUECKONW PUPOJIBI.
3. IlpeacraBuTh HEYETKHI HHTEPBAI C peNiepHBIMU Toukamu (4; 6; 8; 12) cynepno3unueii mo
MHOXECTBaM ajib(}a-ypoBHsI.
4. ITocTpoeHre uepapXUUecKux MoJieNel C HeYeTKUMHU YaCTHBIMHM KPUTEPUSIMHU

5. MHorokputepuaibHble I MHOTOYPOBHEBBIE OIIEHKH COLIMaIbHO-3KOHOMHYECKOTO CO-
CTOSIHUS PETHOHOB

7. O6pa3sen IK3aMEeHALMOHHOI0 OMJIeTa — K3aMEH He MPeyCMOTPEH

8. OOpa3en TeCTOBOIr0 3aJaHUs:

3ananue 1.

1. Kakoii u3 mpuBeICHHBIX HCUCTKUX HHTEPBAJIOB SBIIICTCS PE3yIbTATOM CYMMHPOBAHHS He-
4eTKUX UHTepBaioB (2; 4; 5; 8) u (2; 5; 6; 10)?
a)(5;6;10;18) ©0)(4;9;11;18) B)(4;11;11;18) 1)(4;10;11;18)
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2. Kakoif n3 mprBeJICHHBIX HEYETKUX HHTEPBAJIOB SIBISIETCS PE3YJIbTaTOM IEPEMHOKEHUS He-
yeTKkux uHTepBanos (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 npuBeIeHHBIX HEUETKUX UHTEPBAJIOB ABJIAETCS PE3YIbTATOM BBIUUTAHUS HEUETKO-TO
unrtepBana (2, 4, 5, 6) u3 neuerkoro unrepsania (7,12,14, 16)?
a) (5,8,9,10)6) (1,7, 10, 14) B) (5, 7, 10, 10) 1) (5.8,8, 11)

4. Kakoi U3 NPUBEACHHBIX HEYCTKUX HHTEPBAJIOB SIBJISICTCS PE3YJIbTaTOM OOBEAMHCHHS HEUCT-
kux unrepBaioB (0; 2; 5; 9 u (1;2; 3;5)?
a) (0,2,3;5) ©6) (12,59 8 (0,259 1 (1,23;5)

5. KaKOﬁ n3 HpI/IBeI[CHHBIX HCUCTKUX I/IHTepBaJ'IOB SABIIACTCS nepecequI/IeM HCUCTKHX I/IHTepBa-
noB (0;2;4; 8)u (2;3;4;7)?
a) (0,2;4,7) 0 (2,3,4,7) B) (23,48 1) (0,2,48)

6. Kakoe u3 MHOXECTB 110 OMpCACIICHUIO HA3bIBACTCA HOCUTCIIEM HCUCTKOI'O MHOKCCTBA

A ={X, pa (X)}?

a) { X }cE,naxoropom pA (X)<1 6) { x }cE, naxoropom
A (X) 20
B 1 X }cE, naxoropom LA (X) >0 r) { x }cE, uaxoropom uA (X)=0
7. Kakoe yciOBHE — ONDEIENSET MOHATHE HopMambHOro  Heuerkor oMHOXeCTRa

A={X, pa (X)}? _
a) sup{ua (0} <1 6 sup{pa ()21 ) sup{pa ()} =1 r min {ua (X) §

XekE xeE XekE XekE
=1
8. Kakoe 3HaueHne nmeer QyHKINS TPUHAIISKHOCTH 3JIeMeHTa 13 K HopMabHOMY Tpariere-

UJAIbHOMY HEUETKOMY MHOXECTBY C pelepHbIMU TouKamu (4; 7; 12; 14)?
a) 1 0) 1/3 B) 2/3 r) 1/2

9. Kaxkue snementsr X HOPMAJIbHOI'O TPANnCuCuaajJibHOIr0 HCUCTKOTrO MHOXKECTBA C PCIICPHEI-

MH Toukamu (4; 7; 11; 17) umeroT GpyHKIUIO NPUHAATIEKHOCTH LA (X) =1/ 3?
a) Su 156) 5 u 13 B) 6u 15 r) 6um 13

10. Kakoe COOTHOIIEHHUE SIBISETCS OMpPEeNICHHEM pPaBEHCTBA JIBYX HEUETKHX MHOXKECTB

A ={X, pa (X)} n B ={X, u (X)}?

a) VX €Epa (X) =1- pg (X) 8) Vx €E JuA (¥)|=|uB (X)|
2
6) VX €E pA (X) = pB (x) n VX eEpa (X)=uB (X)

11. Kakoe COOTHOULIEHHE OIpeaeseT KJIACCHYECKHI BAapHaHT HEYETKOTO MHOYKECTBA

C= {X, uc (X)}, sistorerocst pesyasrarom ooseanaerns C = A U B neyx neuer-
kux MEHOKeCTB A ={X, LA (X)} u B ={X, LB (X)}?
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a) pc=min {pA (x), uB (x) § 6)

uC = max { pA (x),u8 () }
B HC=pA()-uB(X)+pA()+uB(X) 1 pC =pA(X)+ kB (X)

12. Kakoe cooTHOmIEHHE oOmpenenseT KIACCUUECKUI BapUAHT HEYETKOr0 MHOKECTBA
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C ={x, uc (X)}, seasromerocs pesynsratom mepeceserns C = A M B nyx meuer-
Kux MHOKecTB A ={X, LA (X)} uB :{X, uB (X)}?

2 BC=min {ua (), 1B ()} 6 uc=max {ua (X),u (X}
g HC=pA (X) -uB (X) nuc=min { jua (] Jug ()|}

13. Kakoe COOTHOIIEHUE OIpeAeiseT KIACCHYECKUH BapUaHT HEYETKOI0 MHOXKECTBA

C ={x, uc (X)}, sensromerocs anre6panueckoii cymmoit C = A + B 1Byx meuerxux

muOoxkecTB A Z{X, LA (X)} uB Z{X, uB (X)}?

a) MA (X) + puB (X) — HAuB 6) MA (X) -uB (X)
B) HA (X) + B (X) + HApB r) HA (X) + B (X)

14. Kaxoe cootHomenue spisercs onpenenennem onepammn C = A’ Bossenenns neserkoro

muoxecta A ={X, LA (X)} B CTCIICHb B?

DK 0)=1" (X) o 1 (0=r"(x)
C A C A

w p ()= ‘MA(X)!B ) HC(X)=B'MP )

15. Kakoe cOOTHOILIEHUE SIBIIETCA OIIPECACIICHUECM MHOKCCTBA o - YpPOBHA Aa JJIAA HEYCT-KOI'O

muoxectea A ={X, LA (X)}?
{XxeE 1A () >a}6) Ag = {XXEE HA (X) 2 oc}
{ X xeE s BA (X) < a}r) Aa = {XJEE LA (X)

A=
<Ot}a) ¢ B)LA\(X: ‘

16. Kakoe cooTHOIIICHHE OMpCACILICT NPOUCAYPY ACKOMITIO3UIIUN HECUCTKOTO MHOKCCTBA A

={X, LA (X)} Ha MHOECTBAa Ol — ypOBHS AOL ?

[, xeAqy

fl)A:f\OLAonrHOLA(X)D:4
aeM 0, X¢&Aq
[OL, X €Ag

0) A=0aAg, eap-]
aeM 0, X gAg
l1-a, xXeA,
B) A=va Ay, lvloLA(X)D:4

aeM 10, x¢ Ay
foc, X ¢ Ag,
r) A:UG,Aa, uaAV\}p=<
* *

17. Kakoe cOOTHOILIEHHE ONpeIeNsIeT KOPTEK MOAAIbHBIX 3HaYeHUH d b u K03 punmen-
* *

ToB HeweTkocTH O, [} /UT HeweTKOro MHTEpBANA, 31aBAEMOTO PETIEPHBIMH TOUKAMH (a,
B, C, d)?
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* * * *
2)a Eb,b =C, o =a- b,B zc—dei)

a z*a b EE =a EB EC—dB)a =
b,b zc oa =b-a, B =d-cna =a,

b =d,a —b a, [3 =d-c

18. Kakoe cooTHoIIeHHE OTpeesseT npouenypy aedasupukanuyu HeUeTKOro HHTepBaia, 3a/1a-
BaeMOr0 perepHbIMU TOYKaMHU (a, B, C, d), IO METO/IMKE LIEHTPA TAKECTH?

a) D(A):(d2+02+dc+a2+b2+ab) /(3(d—a+c—h)).

6) D(A):(d2+02+dc—a2—b2—ab) /(3(d+a+c+h)).
B) D(A)=(d2+c2+dc—a2—b2—ab) /(3(d—a+c—h)).

r) D(A)=(d2+c2+dc—a2—b2—ab) /(3(a—d+b-c)).

19. Kakoe cooTHOIIIEHHE OMpPENeseT ABPUCTUUYCCKUN MPUHIIUAIT OOOOIICHUS, OIMMCHIBAFOIIHI

(GYHKIMIO PUHAIEKHOCTH JJIl HEYETKOTO MHOXKECTBA f (A) AJIEMEHTOB YHUBEPCAIBHOIO
MHO’K€CTBa Y B Cllydyae paCCMOTPEHUS YETKOro (PYHKIIMOHAIBHOTO OTOOpasKeHUs

f:X—>Yu npejacrasienus apryMeHToB QyHKIMM  f 5peventanm X € X HeueTkoro

muoxectea A ={X, LA (X)}?

a) pi(AYY)=sup  |ua (X)] 5 Mf (A)(Y) =min pa (X)
xe{x/f (x)=y } xe {x/f(x)=y}

8) HF (A)Y) =sup ua (X) K (A)Y) = min ua ()
xe{x/f(x)=y} xe{x/f(x)=y}

20. Kakoe cooTHoIIeHHE B 00IIEM ciTydae OnpeiesseT mpoueaypy aeda3sudukanui He9eTKOro
mHOkecTBa A ={X, LA (X)}?

a) D(A)= oAy Yo 6) D(A)= X aAy/! T a
ae[0,1] ae[0,1] ael0,1] a.[0,1]

) DA)= ZoAg + Ta n DA)=Ya/ T oaAg
ae[0,1] ae[0,1] ae[0,1] ae[0,1]

21. Kakoe U3 COOTHOIIEHUI onuchiBaeT npuOmmkeHHyo meroauky T. Caatu ans pacuera He-
HOPMHMPOBAHHBIX PAHIOB YaCTHBIX KpUTepHEB Ol C MCIOJIL30BAHMEM MATPHILI OKCIIEPTHBIX

MapHBIX CPAaBHEHUH a” ?

1/n n 1/

a>oci=(Hni:1aii)n 6>ai=(Hni=1aii) maj=(L  aj) "
=1

—(1/

—(Mer ai) "
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22. Kakasi BemMYruHA OTHOIICHHSI COTIIACOBAHHOCTH ISl MATPUIIGI TTAPHBIX CPABHEHUH SIBIISICTCS
MaKCHMAaJIbHO JOMYCTUMOM U HE BIIeUYeT TPeOOBAHMSI IIOBTOPHOTO YTOUHSIOMIETO (POPMUPO-
BaHUs MaTPHUIIbI SKCTIEPTHBIX OIEHOK MApHBIX CPAaBHEHUN?

0) 0.25

23. Tlo kakoil 3 (HhopMysl pacCUMTHIBACTCS WHJEKC COTJIACOBAHHOCTH MATPHIIBI SKCIEPTHBIX

a) 0.2

B) 0.5 r) 1

YaCTHBIX CPAaBHEHH uYepe3 MAaKCHMMaJbHOE COOCTBEHHOE YHUCIIO kmax yKa3aHHOH MarTpu-

ubl?

a) Ic = (Amax—n)/n
B) ¢ = (Xmax —n)/(n _1)

6 ic = (Amax+ n)/(n—1)
1 e = (Amax — n)/(n +1)

24. Kakoe COOTHOIIIEHHE OMUCHIBAET ANJUTUBHYIO CXEMY CBEPTKHU PAHKXHUPOBAHHBIX HCUCTKHUX

YaCTHBIX KpUTepuen?

a) U(X) = agpu1(X) + agu2 (X) +... + appn (X)

6) W(X) =

ot g ()] + foeop2 (%) +-.. + fonpn (X))

5 H(X)= Ot1|1u1(><)|+ a2 (9|+- +an|Mn (X)
D KX)=a u(X)+0t u (X) +.. +a u (x)

25. Kakoe COOTHOIIIEHHE OIMUCHIBAET MI/IHI/IMI/IBaHI/IOHHYIO CXEMY CBCPTKHU PAHKUPOBAHHBIX HEC-
YCTKHUX YaCTHBIX KpI/ITepI/IeB‘.7

a) u(x)=min{ m(X) H2 (x),..
~min {03 1109, 02 12 %) 0y i ()}
5 () =min {ogu1(x)], a2z K)]....,
n wX) =min{ agpi(x), agu2 (x),...,

6)Ll

o in (X}

-an|un ()]}
ankn (X)}

26. C mpyMeHEeHHEM aJTUTUBHOM CXEMbI arperupoBaHus YaCTHBIX KPUTEPUEB IPOBECTU OLIEHKY
nByx anbTepHaTtuB R1 u R2 co 3HaueHMsIMU KpUTEpHATIbHBIX TApaMETPOB

Bl B2 Cl C2
R1 2 3 3 7
R2 4 1 4 8
B PaMKaxX aHaJIN3a HEYETKOW NepapXUYECKON MOJEIIN IPUBEIECHHON CTPYKTYPBI.
C
A
C
R
A B
OyHKIMY TPUHAIEKHOCTH JUTSt B | wacTHBIX KpHTEpHEB HCXOMHOTO yPOBHS OMH-

ChIBAIOTCS HCUCTKUMHU MHTCPBAJIaMH BU/1d

Bl(11 61 8; 12)1

B, (0,4,6,16), C

(0,5,7,14), C, (1,26, 10).

Martpuiipl TapHbIX CPaBHEHUH I TPYII KPUTEPUEB UMEIOT BU

(1 2
{A Ay,

{B.,B,} |(

\1/2 1)

\1/5 1)

1 5\|; (c

(1 3)
I |‘

.C,
\1/3 1)
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HNuuBuayajibHble TBOpUYECKHe 3a1aHUsA (IPUMepPhI)

1. Pa3paGoTka mporpaMMHOTO KOMILIEKCA JIJIsT TPUOIMKEHUS HOPMAIBHOTO YaCTOTHOTO
pacrpeieieHus HCYeTKUM HHTEPBaIOM

2. Pa3zpaboTka mporpaMMHOT0 KOMIUIEKCA JIJIsl IPUOIMKEHHS TUCKPETHOTO YaCTOTHOTO
pacrpeieieHusl HECUETKUM WHTEPBaIOM

3. Pa3paboTka mporpaMMHOTO MPOAYKTA TS PeaTu3allii MyJIbTHILTHKATHBHON CBEPTKH
HEYETKUX YaCTHBIX KPUTEPHUEB.

4. PazpaboTKa MpOrpaMMHOTO MPOIYKTA JJIS pealI3aliy anroputMa aedas3znpukanui HeYeTKOTo
MHOYKECTBA C KyCOYHO-JIMHEHHON (PYHKIUEH TPUHAIC)KHOCTH.

9. Kpurepuu onieHUBaHUA

B Tteuenue cemectpa oOyuarommiicss MOXeT 3apaboTaTh Oajbl 3a CIEAyrOIME BUABI J1€s-
TEJNILHOCTU: WHAMBUIYyAIIbHOE 3afaHue (JIoMamHue padoThl), CAMOCTOSTEIbHBIE U KOHTPOJBHHBIE
palboThI IO MPaKTHKE, MOAYJIbHbIE KOHTPOJIbHBIE pabOTHI IO TEOPUU U IPAKTHUKE (B OOLIEH ClI0oXK-
HocTd MakcuMyM 100 GayioB), akTUBHOCTh HA 3aHATHSX, MHIMBHyaJIbHBIC TBOPYECKHE 3aaHUs
(OonycHble Oauibl). DK3aMeHallMOHHas paboTa OLIEHMBaeTCs Mocjie 3amuThl MakcumyMm B 100
6amtoB. OmeHKa 3a CeMECTp BBIYMCISIETCS KaKk MaKCHMallbHAs M3 MOJYYCHHBIX 332 CEMECTp W Ha
9K3aMEHEe U BBbICTaBJsIeTCs corjacHo mkane, npunsatod B JlonHY. Bonee moxpoGHble kKputepuu
pa3padaTbIBaIOTCA MCXOAS W3 KOHTHHTEHTA M JIOBOJSTCS JIO0 BEAOMa CTYIEHTOB B MEPBBIA MeECSI]
o0OyueHusl.

[Ikasia cooTBeTcTBUs OayuioB HaloHainbHOU mkaie (B JJonHY Ha | centsa6ps 2016 r.)

Cymma 6asuioB 3a O1leHKa 110 HAITMOHALHOM IIKaJIe
BCE BUIbI yueOHOU Oucrka
ECTS
JCSITeTbHOCTH JUTSI DK3aMeHa
90-100 A 5 (OTIMYHO)
80-89 B
4 (xopo1uio
75-79 C (xopomo)
70-74 D 3 (yOBIETBOPUTEIHHO)
60-69 E Y P
2 (HeyZOBIETBOPHUTEIHHO) C BO3MOKHOCTBHIO TIOBTOPHOM
35-59 FX (1eya P ) P
claun
2 (HeyOBJIETBOPUTEIBHO) C BO3MOKHOCTBHIO IOBTOPHOM
0-34 F C/TaY¥ TIPU YCIIOBUH 00I3aTSIIBHOTO HAOOpa JOTIOTHUTEh-
HBIX 0aJJIOB

Kputepuu orieHHBaHUS SK3aMEHAIHOHHBIX OTBETOB:
90 - 100 6an10B (OTJIAMYHO, A)
L}

MOJIHOE BBIMTOJIHEHHE BCEX 0053aTENbHBIX U Bbl60pO‘IHbIX 33.[[3.HI/II71;
u

OCHOBATCIbHBIC 3HAHUS 110 BCEM TEMaM,
[

BJIaZICHUE KAaTCTOPUAJIBHBIM arraparoM Ha JOJDKHOM YPOBHE,
u
noCJaCaA0BATCIbHOC U JIOTUYHOC U3JI0OKCHUE TCOPECTUICCKOTO MaTCpHaia C 10Ka3aTC/Ib-CTBAMMU.
Honyckaemces 1-3 nemounocmeltl 6 U30M4CEHUU MAMEPUANQA, KOMOPbLE HE GIUSIOM HA NPa-
BULLHOCHb PEULCHUSL.
80 - 89 6asnoB (xopomo, B)
L}
MOJIHOE BBINIOJHEHHE BCEX 00s3aTEIbHBIX 3az1a}mﬁ;
]
JIOTUYHOEC UCIIO0JIb30BAHHUEC OCHOBHOT'O COACPKaHUA MaT€praia B COOTBETCTBHUU C 3aJaHU-
eMm;
u
BJIAICHUEC KaTECTOPpUAJIbHBIM aIrirapaToM Ha COBpEMEHHOM YPOBHE;

]
3HAHNE OCHOBHBIX ITOJIOKSHUM TCOPETHYCCKOI0 MaTCpraia Ha 10OCTATOYHO BBICOKOM YPOBHE.

75 - 89 6asnoB (xopouo, C)
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IOJIHOE BBHITIOJIHEHHE BCEX 00I3aTENbHBIX 3aHaHHﬁ;

JIOTUYHOE UCIOJIB30BAHHUE OCHOBHOT'O COACPIKAHUA MaTe€pHUaia B COOTBETCTBUU C 3aaHU-

BJIaICHUE KaTCrOpHaJIbHBIM allmapaTomM Ha COBPEMECHHOM YPOBHE;

3HAHUE OCHOBHBIX MOJIOKECHUH TEOPETHUSCKOTO MaTepraa Ha JOCTATOYHO BHICOKOM
YPOBHE.
llonyckaemcsa 1-2 HemouHOCMU 8 UCHONIL30BAHUU NOHAMUUHO20 Mamepuanda,
He3HAYUmelb-Hble NOZPEULHOCU 8 000OUeHUsX U 8bl80OAX, KOMOpble CYUeCHBEHHO He
BIUSIOM HA 0OWUTLL YPO-BEHb BLINOIHEHHO20 3A0AHUSL.
70 — 74 6anna (ynoBJjieTBOpUTEIbHO, D)
.

BoinoaHeHne 70 % 00s3aTebHBIX 3aJaHHi;
|
coJiep)KaHNe TEOPETUUYECKOT0 MaTepHalia H3JI0KEHO YACTUYHO, C HECOOIOJCHUEM B OT-JIEIbHBIX
CIIy4asix JIOTUKU U3JIOKEHU,
n

CTYIICHT MIOBEPXHOCTHO MCIOJIb3YET TECOPETUUCCKUE 3HAHUS JIJISI PEIICHHS TIPAKTUUSCKOM
poOIIeMBl;
| |

PaCKpbITUE CYTH BOIIpOCa CO 3HAYUTCIIbHBIMU HEJOCTAaTKaMU.
60 — 69 6as10B (YA0BJIETBOPUTEIBHO, E)
L}

peinostHeHHE 50 — 70 % 00sA3aTeNbHBIX 3aJaHuii;
n
coJIepyKaHNe TEOPETHYECKOTO MaTepralia H3JI0KEHO YACTUIHO, C HECOOIOJICHHEM B OT-IIETBHBIX
CIIy4asX JIOTUKH U3JI0KEHUS;
u

CTYZIEHT MMOBEPXHOCTHO UCIIOJIb3YET TEOPETUUECKHUE 3HAHUS IJIS1 PELLICHUS TPAKTUYECKON
MPOOJIEMBI;
n
OIIUOKK TIPU 00BACHEHUH MTOHSTHIA,

[ ]
PACKpPBITUE CYTU BOIIPOCA CO 3HAYUTCIbHBIMU HEAOCTaTKaMU.

35— 59 6a10B (Hey10BIETBOPUTEIBHO, FX), ¢ BO3MOKHOCTHIO MOBTOPHOM C/1a4H
L}

BeinoHeHne 30 — 50 % 00s3aTenbHBIX 3a1aHNT;
L

HEYMEHHE PACKPBITH OCHOBHOE CO/Iep KaHNe 3aTaHMUs;
L}

He00OCHOBAaHHOCTh BBIBOJIOB,
' OIrpaHUYCHHOC BJIAJCHUE KaTErOpUaJIbHBIM U MOHSITUHHBIM anrapaToM.
0 — 34 6a.1;10B (HeyA0BJIETBOPUTEJIBHO, F), ¢ BO3MOKHOCTHIO NOBTOPHOIM cAa4YH NPH
YCJIOBHH 005132TEeJIbHOT0 HA00pa 10NMOJIHUTEIbHBIX 02/1JI0B
' BeInToNTHeHNE MeHee 30 % 00sA3aTeabHbIX 3a/1aHuIA;
) HEYMEHHE PaCKPBITh OCHOBHOE COZEpIKAHUE 3a1aHUS;

HECHOCOOHOCTH (hOPMYIIPOBAThH BBIBOJIBI;
L]
OTCYTCTBHE 3JIEMEHTAPHBIX 3HAHHI 110 OCHOBHOMY MaTepHalry.

10. MarepuajabHoO-TeXHHUYECKOe ofecnieyeHHe y4eOHOro npouecca. JIeKimoHHbIe 3aHs1-

THS TPOBOJAATCA B ayAUTOPHM, OCHAIICHHOM (MYyJbTUMEAUNHONW TEXHUKON M) JIOCKOM,
BBIOOPOYHO TPOBOJATCS B KOMIIBIOTEPHOM KJlacce, OO0OPYIOBAaHHOM KOMITBIOTEPAMHU C
JUIEH3UOHHBIM TPO-TPaMMHBIM oOecledeHneM, JO0CTynoM K cetu HHTepHeT, cromamu,
JOCKOH.
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11. PexomeH/10BaHHAs JTUTEpaTypa

10.

OcHoBHAas

. CoBpemeHnHble TpOOJIEMbl TMPUKIATHOW MaTeMaTHKU W WHOOPMATUKU: alTOPUTMbI

HEYETKOT'0 MOJICTTUPOBAHUSI B MPUKIIAJIHBIX €CTECTBEHHOHAYUYHBIX, MICUXOJIOT0-TIPABOBBIX
U COIHMAIbHO-PKOHOMHUYECKUX wucciaenoBanusax / CropoxeB B.U., Cropoxe C.B.,
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