MunucrepcerBo odpazoBanus n Haykn Poceniickoii @epepanun
denepanbHOE rocynapcTBeHHOE OI0/DKETHOE 00pa30BaTENbHOE YUPESIKICHHIE
BBICILIETO ITPO(ECCHOHATBHOI0 00pa3oBaHus
«BaaguMupcekuii rocy1apcTBeHHbINH YHUBEPCHTET
nmenu Anexkcanapa I'puropsesnya u Huxonas I'puropsesuu
(Baly)

PABOYAS ITPOI'PAMMA JUCHUITJIMHBI

HEYETKHUE MHOKECTBA B YIIPABJIEHUU U
HOPUHSITUU PEIIEHUN

(nanmenoBanyue AHCUHMJIHHDI)

Hanpasaenne noaroroskn: 01.03.02 [TpuknajHas MaremaTnka U HHOOPMATHKA

IIpodnas/mporpamma moaAroToBKN
YpoBennb Boicmero oopazopanns: OakagaBpuat

®opma o0yuenus:: ouHas

dopma npomexy-

C Tpynoemkocts 3au.| Jlexuuwu, [paxTus. | Jlabopar. CPCs TOYHOIO KOH-

emecTp / 3aHATUS, | paboThl,

en,/ yac. qac. yac. Tposis
yac. yac.
(ox3./3aueT)
8 6/216 36 9 27 117 Dk3ameH 27
Hroro 6/216 36 9 27 117 Dx3amen 27

Buagmmup 2015




1. IEJX OCBOEHHUA TUCHUITIMHBI

HCHHMI/I OCBOCHUA JUCIHUITIIINHEBI (MOIIYJ'ISI) «HeweTkue MHOXKECTBA B YHOPaBJICHUU U TIPUHATHU
pemeHHﬁ» SIBJIICTCS ITO3HAKOMUTE CTYACHTOB, 06yqa}oumxc;1 10 HaITPaBJICHHUIO <<Hpm<nazmaﬂ Ma-
TCMaTHKa U I/IH(bOpMaTI/IKa», C MCTOJJaMH, HAKOIIJICHHBIMH B 3TOM TCOPHUH.

O6bexkTamMu TPO(hEeCCHOHATIBHON JIEATEIBHOCTH MaTeMaTHKa SIBJISIIOTCSI CIIOYKHBIE MaTeMaTH-
YeCcKHe MOJIIH, B TOM YHCJI€ OINHUCHIBAIOIIME MPOIleCC MPUHSITUS pelieHud. [1aBHas 1ess 3Toro
Kypca COCTOUT B TOM, YTOOBI MTOATOTOBUTH CTYJIEHTOB K pa3zpaboTke KOMIBIOTEPHOOPUEHTHPOBAH-
HBIX CHCTEM IOJUICPYKKH MPUHATHI perneHuit. Molllb 1 UHTYUTHBHASI IIPOCTOTA HEYETKON JIOTHKH
KaK METOJIOJIOTHH pa3peleHus npolseM rapaHTUPYEeT €€ YCIHEIIHOE HCIOJIb30BAHUE BO BCTPOCH-
HBIX CHCTeMaX KOHTPOJIS M aHajau3a uHpopMaiud. [Ipu 3TOM NMPOUCXOMUT MOJKIIIOUCHUE YEJIOBE-
YeCKOM MHTYHIIMHU U OIIBbITa oepaTopa. B oTin4ne OT TpaAUIIMOHHON MaTeMaTHKH, Tpebyroliei Ha
Ka)KJIOM IIIare MOJICJIMPOBAHUSI TOUHBIX U OJIHO3HAYHBIX (POPMYIHPOBOK 3aKOHOMEPHOCTEH, HEeYeT-
Kasi JIOTHKa MpeIaraeT COBEPLIIEHHO HHOH YPOBEHb MBIIUICHHUs, Gyiaroaapss KOTOPOMY TBOPUYECKHIT
IpOIeCC MOJEIMPOBAHUS MPOUCXOJUT HAa HAUBBICIIEM YPOBHE aOCTPaKLMU, MIPU KOTOPOM MOCTY-
JUPYETCs JTUIIb MUHUMATBHBIN HAOOP 3aKOHOMEPHOCTEH.

3a1aun TUCIUITINHEIL:

- M3YYEHHE OCHOBHBIX IIPHEMOB M METOZOB HCIIOJNIB30BAHUS arapaTa HEYeTKHX MHOYXKECTB B 3a-
Jladax yIpaBJICHUs U MPUHSITHS PEIICHUH;

- (opMHpOBaHHE HABBIKOB ITOCTPOEHUS HEUETKHX Mojeleif, HanbGosee MOJHO OTBEYAIONINX TPe-
OOBaHUSAM ITOCTABJICHHOMN 3a1a4H;

- HU3y4eHHe croco00B peaTu3allii HEUeTKUX MOoJielieil B Bu/ie mporpamMM st DBM;

- npuoOpeTeHne HaBBIKOB IIJIAHUPOBAHMUS SKCIIEPUMEHTOB 1 00pabOTKH MX PE3yJILTATOB.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OITIOII BO

JlanHas JUCHMIUIMHA OTHOCHTCA K IMCLHUIUIMHAM II0 BBIOOpY BapHATHBHOW  4acTH
OIIOII. M3y4yenune naHHOM AMCHUILIMHBI IPOXOIUT B 8-M ceMecTpe u Gasupyercsl Ha 3HAHUSX,
IpUOOPETEHHBIX CTYJIEHTAMH B paMKax KypcoB «Jluckpernast MaTematukay, « Teopust BeposaTHo-
CTCH W MaTeMaTH4ecKas craTUcTHKa», «MareMaTnueckoe MoaenupoBanue», «MHTemekTyan-
HBII aHATM3 TAaHHBIX» U JIP.

3HaHus, MOJyYEHHBIE B paMKaX M3y4eHMS JAHHOHM MUCIMIUIMHBL, MOTYT OBITh NPUMEHEHEI
JUIsl HAITMCaHUS BBITYCKHOHN KBaTM(UKAIMOHHON paboTEI.

3. KOMIIETEHIUN OBYYAIOIIEI'OCSI, ®POPMHUPYEMBIE B PE3YJIbTATE
OCBOEHMUS JTUCHUTIJIMHBI (MOJ1Y JISI)
B pesyibrate 0CBOEHHs AUCHMIUIMHBI 00YYAIOMIMKCS JOIDKEH OBNAJIETH CIEAYIOUIUMHU KOMIIE-

TEHIUSIMHU:

- CIOCOOHOCTE K pa3paboTKe arOPUTMUUECKHX M MPOrPaMMHBIX PEINeHHH B 00JIACTH CHCTEMHOIO 1
NPUKJIAHOTO IIPOrpaMMHUPOBAHMsI, MATEMAaTUYECKUX, HH(GOPMAIIMOHHBIX ¥ HMHTAIMOHHBLIX MOJIC-
TeH, co3ganuio MHQOPMAILMOHHBIX PECYPCOB MIOOANBHBIX CeTel, 00pa3oBaTeILHOr0 KOHTEHTA,
NPUKJIAAHEIX 0a3 JaHHBIX, TECTOB U CPEJICTB TECTHPOBAHHUSI CHCTEM M CPEJICTB Ha COOTBETCTBHE
cragnapram u ucxoxueM Tpedosanusiv (OITK-3).

- CrIocoOHOCTh MOHUMATh, COBEPIICHCTBOBATh M IIPUMEHSATH COBPEMEHHBIM MareMaTHJeckuii arra-
par (ITK-2).
B pesynbrare 0CBOCHHS AUCLHUIIIMHBI CTYICHT JIOJDKEH AEMOHCTPUPOBATH OCBOCHHE
yKa3aHHBIX KOMIIETECHIHH 110 JECKPUIITOPAM «3HAHHUS, YMEHHUSI, BIIQACHUS», B COOTBETCTBUU




C TeMAaTHYECKAMM MOJYJISMH JIUCIHMIUINHEI, IPHMEHATEH MOJIyYEHHBIE 3HAHUS B IIOCIIEYIO-

1meM 00yueHHUH ¥ PO ecCHOHATBHOM AeATeIbHOCTH:

1) 3HaTh: COBpEMEHHBINH MaTeMaTHYECKUI anmapar.

2) YMeTh: nproOpeTaTh HOBBIC HAYUYHBIE M NPO(PECCHOHATIBLHBIE 3HAHUS, UCIIOJIB3Ys COBpe-
MeHHbIe 00pa3oBaTeNbHbIe M HHGOPMAIHOHHBIE TEXHOJIOTUH; pa3pabaThIBaTh MaTeMaTH-
YyecKHe MOJIENHU Julsd TpeOyeMBIX B MMHUTAIIMOHHBIX MOJEJNAX PacuéToB; B COCTaBE Hayd-
HO-HCCIIENIOBATENBCKOTO M [IPOM3BOACTBEHIIOr0 KOJUIEKTHRA PElIaTh 3a1aun podeccHo-
HaJIBHOW JI€ATEIBHOCTH.

3) Buazgerh: crocoOHOCTHIO K HHTEIUICKTYaIbHOMY, KyJIbTYPHOMY, HPAaBCTBEHHOMY, (H3H-
YeCKOMY H NMPO(eCcCHOHAIEHOMY CaMOPa3BUTHIO, CTPEMIIEHHE K MOBLILIEHHIO CBOEH KBa-
nupUKaIME ¥ MacTepcTBa; Croco0HOCTBIO cobupaTh, 0OpabaTeiBaTh U MHTEPIPETHPO-

BaTh JIAHHBIE COBPEMEHHBIX HAYYHBIX MCCIIENOBaHHM, HEOOXOMMBIE JUIsl (POPMHPOBAHMS
BBIBOJIOB IO COOTBETCTBYIOIIMM HAYYHBLIM, IPOQECCHOHAIBHBIM, COLMAIBHBIM U THYE-
CKUM IpobiieMam.

4. CTPYKTYPA U COAEP)KAHUE JUCHUITIMHBI (MOJYJIS)

OOmu1ast TpyI0eMKOCTE TUCHIUIUIHHEI COCTABIISAET 6 3aUeTHHIX eTIMHMIL, 216 yacos.
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COAEPKAHUE JTUCIHUITIINHBI
JIEKIIN

Heropuueckas crpaska. CriocoObl onucanus HeYeTKOH MH(OpManuu U 00JacTu MpUMEHe-
HUsI HeueTKoW yoruku. Heuerkas jnoruka: nocronHcrBa U HemoctaTku. 0ba3oBbie moHsITHS
HeueTkuX MHOXecTB. [lonsite npunamiexHocTd. [IoHsSTHE HEYETKOro MOJIMHOMKECTBA.
Omnpenenenue HEUETKOro MHOXKeCTBa. OTHOIIEHHE IOMUHUPOBaHUS (2 yaca).
Onepanuu Haj HEYETKMMH MHOXKecTBaMU ['paduueckoe oToOpaxkeHHe omepanuii Haj He-
YeTKUMHU MHOXKecTBaMH. CBOMCTBa omepainuil Haj HEYeTKHMMH MHOXecTBaMu. [loaMHOMKe-
CTBa 0 - ypOBHs. JlekoMIo3uuusl HEeYeTKUX MHOXecTB. CHHTE3 HEYETKOTo IMOJMHOKECTRA
MIOCPEJCTBOM 00bEIMHEHNsT OOBIYHBIX IIOJMHOXKECTB (3 yaca).
PaccrosHne Mexay HEYETKMMH MHOKECTBaMH. V3aMepeHue creneHu HEUeTKOCTH MHOXKE-
CTBA: OILIEHKA HEYETKOCTH Yepe3 SHTPONHIO, METPUUECKHI TTOJIX0J, aKCHOMATHYECKUN 1101~
xoz. ITpoure moaxoab! K ONMpeeeHNIO CTENIEHH HeYeTKOCTH. HEeKOTophIe CBOMCTBA CTEeneH!
HEYEeTKOCTH MHOYeCTBa (3 vaca).
Meronapr mocTpoenus GpyHkumii npunaie:kHocTH. TpeOoBanus K QyHKIMAM MPUHAIIEKHO-
cru. [IpsMBle B KOCBEHHBIE METOMBI JJIsI OJTHOTO 9KCrepTa. [IpsMBble M KOCBEHHBIE METOJIb]
JUIS TPYIIIBI 3KCIIEPTOB. MeTobl mocTpoeHusl TepM MHOXKeCTB (2 4yaca).
Heuerkune yucna. MaremMaTnka HEUETKHX ducesl. ApupMETHIECKHE ONepaluy HaJl HEUeTKH-
mu gncnamu (L-R)-tuna. Hewerkas apudmernxa. [Tpunmmn o6obiuenus 3ae. o-ypoBHEBbIit
npuHuun obobmenus 3ae (2 yaca).
Heuerkue ypasnenus. JlononnutensHoe BerunTanue. JlononnurensHoe nenenve (3 uaca).
Meronap! cpaBHenus HeueTkuX uncel. CpaBHEHHE HEUETKMX YHCET Ha OCHOBE 0006IIEHHOI
onepanuy “ Gonbie ik papHo “. CpaBHEHHE HEUETKNX TOAMHOKECTB €IMHUYHOTO UHTEp-
Basna(2 vaca).
Heuetkue otHowmenus. [Tonstue otnomenus. Onpeenenne HeueTKkoro oTHomenus. Onepa-
MU HaJl HCYCTKUMH OTHOIEHUAMU. KOMITO3HUIINS HeYeTKUX OTHOIIEeHu (2 yaca).
CaoiicTBa HEYETKUX OTHOIIECHMH. JICKOMIIO3MIMS HEUSTKUX OTHOLIEHHH, TpaH3suTuBHOE 3a-
MBIKAHHE HEUETKOro OMHApHOTO OTHOIIEeHHS (2 yaca).
Knaccupuxanusa HeyeTkHx oTHomeHuH. HekoTopele crnenuanbuble THITBL HEUETKHX OTHOIIE-
Hui. Hewerkue otHOwenus nopsaka. Heuerkue oTHOmenust noo6ust. [pusioxkenus Teopun
HEYETKHMX OTHONIEHHMH K aHanu3y cucteM (3 yaca).

. DJIEeMEHTBI TEOPHHU NPUOIIIKEHHBIX paccyxaeHuit. Yerkue paccyxaenns. KoMmosnnunontoe

IIPaBHJIO BBIBOAA (2 uaca).

[Ipubmmxenneie paccy:xaenust Ha ocHoBe modus ponens. [TpuGuKkeHHbIe paccyKaeHUs Ha
ocHoBe modus tollens (2 vaca).

dopmanusanus JOTMYECKHX CBS30K. TpeyroibHble HOpMBEL  Otpunanus. Jloruko-
JIMHIBUCTHYECKOE ONMCAHUE CUCTEM, HeueTKue Moieu (2 uaca).

AJITOPUTMBI HEYETKOI'0 JIOTHYECKOTO BBIBOJIA (2 yaca).

. IpubnkeHnbIe paccy kIeHns B IPHKIAIHBIX 3agauaX. OCHOBHBIE TOHSATHSI TEOPHH YIIPaB-

nenus. OCHOBHBIE HMJIEM HEYeTKOro ympasieHus. OrpaHHuYeHHs HAa NPUMEHEHHE HEYeTKO
noruku (2 yaca).

JIABOPATOPHBIE 3AHSITUS

3HAKOMCTBO C MPUKJIAIHBIMU [IPOrpaMMaMH, UCTIOIB3YIOIUMH HEUeTKHEe MHOXKeCTBa, [lakeT
FuziCalc (2 vaca).




2. Iloctpoenne (yHKUMH ImpUHAMIEKHOCTH. [IpsMble M KOCBEHHBIE METOIB! JUISL OJIHOTO W
TpYIIIBI 3KCIEPTOB (6 4acoB).

3. Heuerkas apudmernka. ApudmMeTuyeckne onepanuy HaJ HEUSTKUMH uuciaaMu L-R rtuna.
ApudmeTnHueckue onepanuu ¢ UCMOJH30BaHHEM (-yPOBHEBOTO NPHHIUN 0000meHus 3aje
(6 yaco).

4. IlpumeHeHHE TEOPUM HEYETKUX OTHOUIEHUH K KJIACTEPHOMY aHAIHM3Y (KHEYETKOEe» CpaBHe-
HHE CTPOK M pacro3zHaBaHue o0pa3oB) (6 yacon).

5. IlpoexTupoBaHMs CHCTEM HEUETKOro BBIBOJAA. ANNpokcumarusi GyHKIHMH C IPUMEHEHHEM
HEUYEeTKOI0 JIOTMYECKOro BhIBOAA (5 4acos).

IMMPAKTUYECKUE 3AHSITUSI
IIpakTHueckas padora Nel. OCHOBBEI TEOPUN HEUETKUX MHOECTB (2 uaca).
IpaxkTHueckast padora Ne2. Meroibl HacTpoeHUs (PYHKIUIT TpuHaIe)KHOCTH (2 yaca).
IIpaxkTueckas padora Ne3. MaremaTika HeueTKUX uncen (2 yaca).
IIpakTnueckast pabora Ned, Heuetkue oTHomenus (2 yaca).
ITpaxTinueckas padora NeS. DiaeMeHTs! TeoOpuH NPUOIIKEHHBIX paccyxaeHuit (1 yac).

5. OBPA3OBATEJIBHBIE TEXHOJIOT' A
J1st NOCTHIKEHHMS TIJIAHUPYEMBIX PE3yIbTaTOB OCBOCHHS AUCIMIUIMHBI HCIIOJIB3YIOTCS
clietyronue o6pa3oBaTesbHbIC TEXHOJIOTUH:
- MH()OPMALMOHHO-PA3BUBAIOIIHAE TEXHOJIOTHH;
- pasBuBarolue mpobIeMHO-OPUEHTHPOBAHHBIC TEXHOJIOTHH;
- JIMYHOCTHO OPHMEHTHPOBAHHBIC TEXHOJOTUH 0OyUEHHSI.

JIaGopatopusle u
Metonebl Jlexuust [IpakTHYEeCHe (o
3aHATHS

Meton IT + + +
Pabota B komanne +
Case-study +
[TpoGnemHoe obyueHue + +
KonrexcTHoe o0yueHue + +
OOyueHue Ha OCHOBE

+ - +
OnbITa
Hupusunyansuoe o0y- . 5
ueHue
MexancumminHapHoe
o0yueHue ' - - "
Onepesxarolias camo- 3
CTOsTeNbHAs padoTa

B pamkax m3ydeHHs JUCLUIUIAHEL BO3MOXKHO [PUMEHEHHE IIMPOKO CIEKTpa 06pa3osa-
TEJILHBIX TEXHOJIOTHII: JICKIIMOHHO-CEMUHApCKast cucTeMa o0ydeHHs! (TpaJullMOHHBIC JIEKI[MOH-
HBIE ¥ JIa0OPAaTOPHEIE 3aHATHUSA); case-study; MeTOJ TPoeKTOB; 00yUueHHe B MAJIBIX IPYIIIaX; Ma-
CTEP-KJIACChl; NMPHUMEHEHHE MYJIbTHMEINa TCXHOJIOTHH (MpOBeIeHHE JIEKIIMOHHLIX 3aHSTHH ¢

INPUMCHEHUEM KOMITBIOTCPHBIX npe3eHTaum71 1 ICMOHCTPAIITMOHHBIX POJIMKOB C ITOMOIIBIO ITPO-

ekropa wid OBM); TeXHONOTUS pa3BUTHS KPUTHUYECKOIO MBIIUICHUS, HHPOPMALMOHHO-




KOMMYHHUKAIIMOHHBIC TEXHOJIOTHU (le/lMeHeHPIe I/IH(I)OpMaHI/IOHHI)IX TEXHOJIOTUN JUJISI MOHUTO-

pUHTa TeKyIIeil yCrIeBaeMOCTH CTYJIEHTOB U KOHTPOJISI 3HAHUIA).

6. OIHEHOYHBIE CPEACTBA JUISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTMH,
MPOMEXYTOUYHOM ATTECTAIIUU 1O UTOT'AM OCBOEHMUSI JINCIU-
IVIMHBI 1 YYEBHO-METOJANMYECKOE OBECIIEYHEHUE CAMOCTOSITEJIb-
HOM PABOTHI CTYJIEHTOB

TEKVYILMM KOHTPOJIb

TexymuM KOHTpOJIEM YCIIEBAEGMOCTH SIBIISIETCSl JCHCTBYIOIAss B YHHBEPCHTETE CHCTEMa
PEUTHUHI-KOHTPOJIS.

KonTposbubie Bonpockl K peiiTHHr-KOHTPOII0 Nel
Myers: U ={0+1+2+3+4+5+6+7+8+9+10};

A={0,210;0,4|1;0,6]2;0,8|3;1,0]4;0,8]5;0,66;0,4|7;0,2|8} ;
B={0,2]2;0,4]3;0,6|4;0,8]5;1,0]6;0,8|7;0,6|8;0,4|9;0,2|10} ;
C={1,0/0;0,8/1;0,6|2;0,4|3;0,2| 4} ;
D={0,216;0,4|7;0,6|8;0,8/9;1,0[10} .

Saganus:

1. Beraucnuts: ANDUC, 4/CUD, ZQCUE ,(;I/E)ﬂé,(éﬂﬁ)xé.
2. Jledazzudpunuponars:

B -mo METO/Y LIEHTPA TSIKECTH;

D - 1o METOY MEJIUaH.

3. JlexomMmo3upoBaTh HEYETKOE MHOKECTBO: B ; C.

4. BBIMUCIUTH paCCTOSHUE MEXK]TY HEYSTKUMH MHOYKECTBAMMU:

C ucnone3yst METPUKY XEMMHUHTQ;
D

SO

"
u D ucnons3yst EBKIMIOBY METpPHKY.
3,

OlLIeHUTD CTEeNEHb HEYETKOCTH MHOXKECTBA B qepe3 SHTPOIHUIO, U YCPE3 MGT]Z)I/I‘ICCKI/Iﬁ

noxxozn (£(A) =2&(4, 4;5)).

6. Onucath TMHIBUCTHYECKYIO IIepeMeHHYIO «Pa3Mepy MAThIO TepMaMu, 0TOOpasuTh ee
rpaduuecku.

Mycts: U ={0+1+2+3+4+5+6+7+8+9+10};

A {0,210;O,4|1;O,6|2;0,8]3;1,0]4;0,8[5;0,6|6;O,4|7;O,2|8};
f?:{O,2|2;O,4|3;0,6|4;0,8|5;1,0]6;0,8|7;0,6]8;0,4[9;0,2|10};
C={1,0/0;0,8]1;0,62;0,4]3;0,2| 4} ;
D={0,2/6;0,4|7;0,68;0,8]9;1,0/10} .

3aanus:

Il

1. Bosmucauts: AUBNC, X/EUC',ZHEUD,(Z!UE)/@,(/]HC‘)XE.

2. Jedazzudunuponars:




A4
C

Sor e

- 10 METOAY LEHTPA TAKECTH,

- 10 MCTOY MCJIHAH.

3. JlexoMmo3upoBaTh HEYETKOE MHOYKECTBO: A, D.

4. BBIUHCIUTH PACCTOSHUE MEXK/1y HEUETKUMHU MHOKECTBAMHU:

u C, ncrons3ys EBKINIOBY METPHKY;

1 D ucrmons3ys MeTpuKy XeMMHUHTa.

5. OLEHUTH CTENEHb HEYETKOCTH MHOKECTBA A Huepe3 SHTPOIHIO, H Yepe3 METPHUCCKHil
v

MTOIXOJT (/j(;l) =2¢e(4, A)).

6. Omnwucark JMHIBUCTHYECKYIO IIEPEMEHHYIO «PaccTosiHIe» MATBIO TePMaMH, 0TOOPa3UTh
ee rpa)u4ecKH.

O6GocHOBATH BEIOOP TOTO MM HHOTO MeTo/1a mocTpoeHust PIT 11 HeueTKUX MHOYKECTB Xa-
PaKTEPUIYIOLIUX CIIEAYIOIINE ITOHATUS, IPUBECTH IIpUMep HopMaibHON DI, onuckinato-
IITAY TOHSATHS

1.1. «YenoBek cpeaHero pocTa», ¢ yueToM TOTO, YTO CPEHECTATHCTHICCKHIT pOCT H3Be-
CTEH;

1.2. OcBemmenHoCcTh ayAMTOPHHU B 3aBUCHMOCTHU OT KOJIMYECTBA pabOoTaIOMINX JIaMII JTHER-
HOI'0 OCBEIIEHHSI, KOJIMYECTBO KOTOPBIX COCTaBIsIeT: {2, 4, 8, 12, 16};

1.3. ®OII XapakTepu3yIouyIo BEICOKUI peHTHHT MOJUTHKA (MITH MIOJUTHUECKOM TTapTHH).

OLEeHuTh COTIIaCOBAHHOCTh MHEHHS KaXKJ0Tr0 M3 9KCIIEPTOB:
2.1. Oxcnepra 1 u Okenepra 2;
2.2. Okcniepta 2 u Jkenepra 3;
2.3. Dkcnepta 1 u Okcnepra 3.

[Tomyunts coorBercTByOmUE HopMabHble DI s MmuOKecTBa X={X|, X2, X3, X4, X3, X6}, €CIIN

ux

MHCHHUS 3a1at0OTCA CICAYIOIIUMHU MaTPUIIaAMU MapHBIX CpaBHeHI/Iﬁ (HCH,OCT&IOU.IVIC QJIEMCHTHI

MaTpHUIlbl, 0003HAYECHHBIE CUMBOJIOM «—» 3aII0JTHUTH CElMOCTO?ITGJ'lI)HO):

Oxcnept 1 X X2 X3 X4 X5 X
Xi - 18 -4 5 15 S

"X - - 18 12 10 5

X3 - - - 19 2] 1

X4 = — = e 14 3

X35 - — - - - 3

X6 = = = o == =
Okcnepr 2 X X2 X3 X4 X5 X
X1 - 2 6 8 10 1

X2 - - 7 4 1 7

X3 = & = 6 2 3

X4 = = = == 2 3

X5 - - - - - 4

X6 - — s == == e

Okcnept 3 X1 X3 X3 X4 X5 Xg




X] - P 14 2 v 5
X2 = =~ [0 8 6 8
X3 = = = 2 7 7
X4 = - = . 14 9
Xs - - - - - 11
X6 = = = = = =

W

BepOSITHOCTL CYXKICHHUS KaKI0T'0 SKCIIEPTa O B03paCTHOfI IMPUHAJICIKHOCTH HCJIOBCKA K TOU

WJIM WHOW BO3PACTHON IpyIIle, B 3aBUCUMOCTH OT BO3pacTa X (x elU= [O, 1 OO]), BBIpaXkaeT-

Ci CIICAYIOIINMHA 3aKOHAMH pacnpeacICHUsI:

3.1. «Momnonoii»
X 0-25 25-35 35-50 50-65 65-100
p 0,25 0,4 0,2 0,1 0,05
3.2. «Cpennero Bo3zpacTay
X 0-25 25-35 35-50 50-65 65-100
p 0,05 0,1 0,4 0,35 0,1
3.3. «IToxwuinoi»
x 0-25 25-35 35-50 50-65 65-100
p 0,05 0,1 0,15 0,3 0,4

[TocTpouts PII xapakTepu3yIomyo BO3pacTHYIO IpyIily, eciau Obl1o onpoieHo S0 aKCnepTos.

4, HOCTpOHTB TCPM-MHOIKECTBA C YKa3aHHbBIM KOJIMYCCTBOM TEPMOB K OXBAaThIBAIOIINX CJICAY-
IOIIHEC ITOHATHS .

4.1. «Temnieparypa Bousy, K=6, U=[0; 100 C/,
4.2. «Ynuunas temneparypa», K=7, U=[-50; 50 CJ,
4.3. «BeicoTHOCTD 31anuus», K=35, U=[1; 127];

KonTpoabnbie Bonpocs! K peiiTHHr-KOHTPO10 No 2
1. Heuerkue uncia X, ¥ X, 3aaHbl CICAYIOIUMH TPAICLIUEBUHBIMU (DYHKITHSIMHU TTPH-

HaJUIeIKHOCTH:
0, eCIM X <2 mm x > 9 0, ecmux <3 unux >17
x;2, ecnuxe[2,4] x;B, CCHPIXE[3,7]

H, ()= 1, eCIIN X € (4,5) A ()= 1, €CIIN X € (7,9)
9—x, ecmi x €[5,9] 17—x, eciu x €[9,17]

Heobxonumo HaiiTu HedeTkoe 4ueao y =X, + X, ¢ UCIOJIB30BAHUEM IpUHIUIA 00001IeHUs U3
oInpezAeseHust NpUHIKIA 00001IEeHHS.

2. Heuwerkue uncna X, ¥ X, 3aJlaHbl CICAYIOUMMHU TPANeUEBUIHBIMI (DYHKIIMAMH ITPH-

HaJJICIKHOCTH !




0, eclu X <2 wm x > 9 0, ecmux <3 wmmux >17
\;2, ecn x € [2,4] x4—3’ ecn x €3,7]

e (1) = 1, ecin x € (4,5) M ()= 1, ecit x €(7,9)
9;x, ecmu x €[5,9] 17—x’ ecu x €[9,17]

Heo0xouMo HaliTH HEYETKOE YUCIIO ) =X, — X, C UCIOJIb30BaHUEM MPpUHIKIA 0000IEeH s U3

OTpeIeIeHHs MpUHIUIIAa 0000IIeHHS.

L |

3. Heuerkue uncia .551 " )?2 3a/TaHbI CJICAYIOINMU TPArClIueBUIHBIMHA (I)YHI(I.IHHMI/I npu-

HaJUICKHOCTH:
0, eI x <2 wimx >9 0, ecMx<3mmx>17
x;2, ecmn x €[2,4] }";3, ecu x € 3,7]

H ) 1, ecin x € (4,5) B fig )= 1, ecn x € (7,9)
9;x, ecnnxe[5,9] ]7_x,ecnnxe[9,l7]

Heo6xoaumo HalTH HEYETKOE YUCIIO P =X, XX, C MCIOJIL30BAHUEM MPHHIHIA 0000IIEHUs U3
ONpe/Ie/ICHHs TpUHIIIIa 00001IeHHS.

4. Heuerxue umcna ¥, ¥ X, 3a7aHbI CICAYIOMIUMHU TPATICIIMEBHIHBIMU (DYHKITUSIMH [TPH-

Ha/JTCKHOCTH:
0, eI x <2 unmux >9 0, ecmux <3 wmmux>17
x—2—2’ ecu x € [2,4] x;B’ eciu x €[3,7]

#a (%) = 1, ecin x € (4,5) I, ()= 1, ecin x €(7,9)
9;x’ ec x € 5,9] 17—x, ecnu x €[9,17]

Heo0OxoMo HaliTH HeYeTKoe YncIo J =X, /X, ¢ UCIOIb30BaHNEeM IPHHIHIA 0606IIeH s 13

OTIpeIeJICHUS TPUHIIATIA 0000IIEHHS.

5. Pemmts ypaBHenue: Ax + B=D. I'ne
A={0/4; 0,5/4,5; 1/5; 0,5/5,5; 0/6};
B={0/8; 0,5/10; 1/12; 0,5/14; 0/16};
D={0/12; 0,5/15; 1/18; 0,5/21; 0/24}.

6. Pewmuts ypaBuenue: A(x + B) =D. ['ne
A={0/2;0,5/3; 1/4; 0,5/5; 0/6}
B={0/3; 0,5/3,5; 1/4; 0,5/4,5; 0/5}
D={0/8; 0,5/18; 1/28; 0,5/38; 0/48}.

7. Jlatb orBeT Ha Bonpoc: «Moxer i A OpiTh Gonbiie B?» , eciu: A={3; 4; 6} g, B={1; 7;
8} Lr-




8. Cpasuuts A ITPUBJIU3UTEJIFHO 0,5 u B IIPUBJ/IU3HUTEJILHO 0,6
A = IIPUBJIM3UTEJIbHO 0,5 =
= {0/0,2; 0,25/0,275; 0,5/0,35; 0,75/0,425; 1/0,5, ,0,75/0,55; 0,5/0,6; 0,25/0,65;
0/0,7};
B =IIPUBJIU3UTEJILHO 0,6 =
= {0/0,4; 0,25/0,45; 0,5/0,5, 0,75/0,55; 1/0,6; ,0,75/0,65, 0,5/0,7; 0,25/0,75;
0/0,8};
1. Haittu neuyernoe ornoienne R'= R oﬁ, rJe:
1.1. «°o» — max-min KOMIIO3HIUS;
1.2. «°» — min- max KOMITO3HUIIHS;
1.3. «°» — max-x KOMITO3UIIHSI.
Ecnun Hedetkoe oTHOUIEHHE R 3a1aHO0 MaTPHUIICH:

R A B C D E
Al07] 01| 01| 0] 0
B|0&8| 1 [06|06] 1
Cio0]|0105(05|0
D0} 01]02{04]| 0
E|08]| 1 (06|06 I

2. IlpoBeputsb sBNIsETCS JIM OTHOIIEHUE R TpaH3UTUBHBIM:
R A B C D E

Al05109| 0| 0 |05
B0 |07)0 1] 0] 0
Clo0 | 1101]01]| 0
Dy 0|1 04 1|20
E|107109] 01| 0 |05

3. Haiitu TPaH3UTHUBHOC 3aMbIKaHUEC 1/’\3 HEYETKOr0 OTHOIIEHHUS R:
R X1 X2 X3
x1103(106102
X211 10207
x3| 0 108101

4. JlexoMII03UpOBaTh HEYETHOE OTHOIIEHHE R:
Ri x1 X2 X3 X4 X5
X1102(105]10710310,7
X2 1 (04103104106
x3| 0 (060510206
X4 103105107 1 (05
xs| 1 (0310410203

5. Haiitu nepByio ¥ BTOPYIO NPOEKIIMH HEYETKOTO OTHOIIEHUs R (3amucaTrh COOTBETCTBY-
fo1e (PYHKITHH MPHHAJJIC)KHOCTEH):

R X1 X2 X3 X4 Xs




x1102105(1071030,7
X201 1 (0410310406
X3 0 10610510206
X¢ 103105107 1 105
xs| 1 10310410203

KonTposbHbie Bopockl K peiiTHHr-KOHTPOI10 Ne3
Ouenka 1o pedTHHr-KOHTpoTio Ne3 (hopMHpyeTest IO HTOTaM BBIITOJIHEHUS ¥ 3alUT Jla-

GopaTopHBIX pabOT IpHU OTBETE Ha JOMOJHUTENIBHBIE BOIIPOCHL. TeMBI 1TaO0opaTOPHEIX PadoT:

- 3HAKOMCTBO C IPHUKJIAJHBIMH IIPOrPAMMaMH, HCIIONIB3YIOIIMMH HEUETKAE MHOYKECTBA.

- Tlocrpoenne (yHKIMHE NpHUHAUIEKHOCTH. [IpsMBle M KOCBEHHBIE METOMABI Ul OJIHOTO H
TPYIIIBI SKCIIEPTOB.

- Heuerkas apupmernxa. ApudmMeTnueckue ornepanuy HaJl HEUETKUMHU uuciamMu L-R Turma.
ApHr(MeTHIECKHE ONIEePALIH C UCIIOJIBE30BAHUEM (L-yPOBHEBOTO IIPUHITHIT 006006menus 3ae.

- Ilpumenenue TEOpHUH HEYETKUX OTHOUICHMH K KJIACTEPHOMY aHAIU3Y (KHEUETKOE» CpaBHE-
HHE CTPOK M paclo3HaBaHue o0pa3os).

- IIpoexTHpoBaHHs CHCTEM HEUETKOrO BBIBOAA. ANINPOKCHUMALHUs (QYHKIHHA C IPUMEHEHHCM
HEUYETKOI0 JIOTHYECKOTO BBIBOJA.

Bonpocsl Kk 3x3amMeny
[Tonsite HeueTkoro MuOkecTBa. OCHOBHBIE OTIPEICIICHUSI.

Omnepanuu HaJl HEUSTKUMH MHOKecTBaMU. CBONCTBA OTepaliiii HaJl HeYETKUMH MHOKECTBAMH.
[TogmuoKecTBa 0 - YpoBHS. J[€eKOMIIO3MITHS HEUSTKUX MHOMXKeCTB. CHHTE3 HEUETKMX MHOMKECTR
U3 ceMeicTBa OOBIYHBIX MHOXKECTB.

Merone! nedazznpukanui HEYETKUX MHOKECTB.

Paccrosinue Mexxy HeUeTKHMU MHOKECTBAMH.

M3mepenne cTeneHu HeUeTKOCTH HEUSTKUX MHOYKECTB.

[TonsTHe TMHrBUCTHYECKON ITEPEMEHHOM.

Merons! noctpoeHust GyHKIUN TPUHAIIICKHOCTU. [IpsSMBIC ¥ KOCBEHHEBIE METOBI JUIS OJIHOTO
JKCIEpTa.

Metoapr noctpoenus QyHKIMH MTPHHAUIGKHOCTH. [IpsIMBIE M KOCBEHHBIE METOJBI IS TPYIIIHI
9KCIEPTOB.

Hewerkne uncna. MaTtemaTuka HeueTkux uncen. Heuerkne uucna L-R tuna. Apudmernueckue
Olepanuy ¢ HeYeTKUMH uucyiamu L-R tuma.

Maremaruka neueTkux uucelt. [Tpurnun o6obmenus 3azie.

MaremaTnka HEYETKUX YUCEI. 0-YPOBHEBBIN MpHHIIMIT 0000IeHus 3ae.

Marematnka HeUeTKHX uHced. J[OMONHUTENbHOE BBIUHTAHHE. J{ONMOJHUTENLHOE JEJIEeHHE.
Heuerxue ypaBHeHus.

Maremarnka HeUeTKHX unces. MeTobl CpaBHEHHUST HEUCTKUX YHCEIT.

Heuerkue ornomenus. [Tonsarue neuetkoro ornouenus. OcHoOBHBIE omnpenenenus. Onepanmn
HaJ{ HEYETKUMH OTHOIIEHUSIMH. KOMITO3UIHSI HEYeTKUX OTHOIICHUH,

Heuerkue otnomenus. CpolicTBa HeueTkuxX orHoweHuit. Kiaccupuxaius nHeveTkux
orHomeHuH. Kitacchl 5KBUBaJICHTHOCTH.

OJeMEeHTEI TEOPHHU MPHONIKEHHBIX paccykaeHui. KoMIIo3sunonnoe npasuiio BEIBO/A.
ONIEMEHTEI TEOPHH NPHOIMIKEHHBIX paccykmeHuit. [TpuGimKkeHHble paccykJIeHUs Ha OCHOBE
modus ponens. [TpuGnmxennsie paccysxaenus na ocnose modus tollens.




DJIeMEHTBl TEOPUH TPHONIDKEHHBIX paccyikaeHui. dDopManusanus JOTHYCCKUX  CBS30K,
Tpeyronpupie HOpMBL OTpunanus. JIOrHKO-THHIBUCTHYECKOE OIMMCAHUE CUCTEM, HEUCTKHE
MO/IEJIH.

DJIeMEHTBI TEOPHUH MPHOIKEHHBIX paccyxknenuil. Heuetkne nornueckue BeIBOJBL OCHOBHBIE
STAIBIL.

DJIeMEHTHI TEOPHH MPHOINIKEHHBIX PACCY)KACHUI. AJTOPUTMBI HEUETKHUX JIOTHYECKUX BBIBOJIOB.
AnroputmMbl Mamdani u Larsen, Sugeno, Tsukamoto M ynpoIIeHHBIH aarOpuT™M HEYETKOIO
BBIBOJIA.

DJIEMEHTBI TEOPHH MPUOIMKEHHBIX paccykaeHuil. Hucxondmue HedeTKHe BBIBOJIBI. Y CIIOBHUS
NPUMEHEHHUSI CUCTEM, OCHOBAHHBIX Ha HEYETKOM JIOTHKE.

DJIeMEHTHI TEOPUH MPUOTIKEHHBIX paccyxkaeHuil. OCHOBHEIE HJIEH HEYETKOIO YIIPABICHHUS.

Bonipock! U1s1 KOHTPOJISI CAMOCTOSATEILHOH PAGOThHI

1. Heuerkas moruka: JOCTOMHCTBA U HEJOCTATKH.

2. Tlonstne nmpuHamiexxHocTd. [loHarue HedeTkoro noamHoskecTsa. OrnpeneseHue HeYeTKOro
MHOECTBA.

3. T'padpuueckoe oToOpaxkeHUE onepauii HaJl HCUETKUMU MHOXKECTBAMH.

V3aMepeHue CTENeHH HEUETKOCTH MHOXECTBA: OIIEHKA HEUETKOCTH Yepe3 SHTPOIHIO, METpH-

YeCcKUU TOJIX0JI, aKCHOMaTHUYeCKuit moaxo. [Tpoune moaxoas! K OnpeaeeHuio CTerneHu He-

YETKOCTH.

TpeGoanus K GyHKIUIM MPUHAUIEKHOCTH.

MeToap! TOCTPOSHUS TEPM MHOIKECTB.

Orpeienen e HeUeTKOro OTHOMEHHS.

90 1 Py i

CrnenuayibHble THIIBI HEYETKUX oTHoleHuH. HeueTkne orHomenus nopsiaka. Heuerkue or-
HOILIEHUS 1000u.

9. Apudmerndeckue onepanuu Hax HedeTkUMH uucnamu (L-R)-tumna.

10. [IpubGnmxennsie paccyxaeHue. HedeTkuil JIornuecKuii BEIBOL.

OBBEM CPC U PACIIPENEJIEHHME I10 BUJAM YUYEBHBIX PABOT B HACAX

Bux CPC KosmnuecTBo uacos

Pabota ¢ neKIIMOHHBIM MaTepuaIoM, CaMo-
CTOSITEIHLHOE U3YUEHUE OT/ICIbHBIX TEM JHC-
IUTUTHHBL, TOUCK B 0030p JIUTEpaTyphl U 3JIEK- 47
TPOHHBIX HCTOYHUKOB; YTEHUE U U3yUCHHE
yueOHMKa ¥ y4eOHBIX MOCOOHIA.

[TonroroBka K NpoBepoOUHBIM paboTam 30

Brimonxenue joManinux 38,HEIIJPII>‘I, MOoATOTOB- 40
Ka K Ha60paTOpHI>IM 3aHATUIM

Utoro 117

7. YYEBHO-METOINMYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE
JUCHUTIJIMHBI (MOLY JISI)
a) OCHOBHasl JIMTEpaTypa:

1. Teopust u MeToIbI pa3paboTKK ynpasieHueckuX pemenuil. [lojnepixka NpuHITHS pEIICHUIT
C BJIEMEHTaMH HEYETKOM JIOTHKH [DIeKTpoHHBIH pecypc]: yuebuoe nocobue/ O.H. Jlyuko [u




Ap.].— DJEKTPOH. TEKCTOBBIE JaHHble.— OMck: OMCKHH rocyapCTBEHHBIA HHCTUTYT CEPBH-
ca, 2012-110c¢.

2. Heuerkue 3a7aud B MaTEMaTHYECKOM MOJIENHPOBAHUH [DJIECKTPOHHBIA pecypc]: MeTonuue-
CKHE YKA3aHUS K CAMOCTOSTENbHOM paboTe/ — DIeKTpOH. TeKCTOBEIE faHHble.— Jlunernxk: Jlu-
MELKHH rocyapcTBeHHbIN Texuuueckuit ynusepeuret, 95C ACB, 2013.—22 ¢.

3. Ammxeii [Terar Heuetkoe MojienipoBanue U ynpasnenue [DNeKTpoHHBIH pecype]/ Anmkei
[Terat— OnexTpon. Texcrossle qanueie.— M.: BUHOM. JlaGopatopus 3nauuii, 2013.— 798 c.

0) oMOIHUTEILHAS IUTEPATYpa:

1. T'ermanosa A.J[. Kiaccuueckass M HEKJIacCHUYECKHME JIOTHKM — HEOOXOMUMBIH KOMITOHCHT
HayK{ U COBPEMEHHOr0 00pa3oBanus [DIEKTPOHHBIH pecypc]: HayYHO-METOIUUYECKOE 110CO-
Oue Juig acMpaHToB BeeX crenmanbHocteil/ [ermanosa A.Jl.— DNEKTpPOH. TEKCTOBbIE JaH-
Hble.— M.: MockoBckuii roposickoit neparoruyeckuit ynusepeuret, 2010.— 96 c.

2. Pyrkosckas, Jlanyra. HelfipoHHbBIE CeTH, F€HETHYECKHE aITOPUTMbI M HEUETKUE CHCTEMBI |
[nayunoe usmanme] : mep. ¢ mon. / JI. Pyrkosckas, M. IMununsckuit, JI. PyTkoBckuii .—
Mocksa : I'opstuast nunus-Tenekom, 2007 — 383 c. : min. — BuGnuorp. B konue ri. — [Tpem.
ykas.: ¢. 381-383 .— ISBN 5-93517-103-1.

3. Jlxwsesa I.O. HeueTkue MHOXeCTBA M HEMPOHHEIC ceTH [DNEKTPOHHEIA pecype]: yueGHoe
nocobue/ SIxmpsiesa I'.9.— Dnektpon. TexcToBrle nanube.— M.: BUHOM. JlaGopatopust 3ma-
HiH, MaTeprer-Yuusepcuter Mndopmarmonnsix Texuonoruit (MHTYUT), 2008.— 316 .

B) NEPHOANYCCKUE H3IaHHS:

1. «Mudopmanmonnbie TeXHONOTUIMY EjKeMECSIHBIH TeOPETHUECKUI U NPHKJIAIHON HayyHO-
TexHnveckuii xxypHan ISSN 1684-6400 IToanucnoii uanexe 72656

2. Kypuan «busnec-unpopmarikay — peHeH3HpyeMbIi MeKUCIHIIMHAPHEI HAYYHDIH Kyp-

Hai, BeiryckaeMeiii ¢ 2007 rona HanmoHanbHBIM HCCICLOBATENLCKMM  YHHBEPCHTETOM

«Bercmast wkona skonomuky (HUY BIID). AxMunucTpuposanue xypHaga 0CyLIECTRIIs-

ercs [lIxonoit 6usuec-unpopmaruxy HUY BIIID.

Kypnan «Bectauk NuctuTyra skonomuxnu PAHy —

Kypnan «BecTHHK KOMITBIOTEPHBIX ¥ HH()OPMAIIHOHHEIX TEXHOIOTHH»

Kypnan «Bectank MI'Y: sxoHOMHUKa»

Kypnan «Bectuuk Poceniickoro 5KOHOMHUECKOro yHuBepeuTeTa uM. [Inexarnonay

Kypnan «BecTHUK (HHAHCOBOTO YHUBEPCHTETA»

Kypnan «Bompocsl 95KOHOMUKH»

Kypnain «BbluncnuTensHble TEXHOIOTHIY

ol e -

B) HHTEPHET-PECYPCHI:
Pecypcel  juist  IMCTAaHIMOHHONO — OCBOCHHS — Kypca, pa3MeILeHHBIE Ha  caifTe
www.cs.vlsu.ru.

Cospemennple HHYOPMAIMOHHBIE CHCTEMBI JUTS CO3IaHUs U Peal3allii MaTeMaTHUECKUX Me-

TOJIOB B 9KOHOMHMKE M (pUHAHCAX:

1. Mathcad — nnporpamMmuoe cpesIcTBO, cpefia Ulsl BBIIOIHEHNS HA KOMITHIOTEpPEe Pa3Ho0GpasHbIx
MAaTeMaTHYECKUX M TeXHHYCCKUX PacyeToB, CHAOKEHHAS IIPOCTHIM B OCBOGHHM U B paGoTe
rpaduyeckuM nHTEpQEHcoM, KOTopas MPEeAoCTaBIsLeT MOMB30BATENIO HHCTPYMEHTI JUTs pa-
60TBI ¢ popmymnamu, unucnamu, rpadguKami i Tekctamu. B cpene Mathcad mocrynub! Gonee
COTHH OIIEPATOPOB U JIOTHUECKUX (YHKIHH, NpeIHA3HAYEHHBIX JUI] YUCICHHOTO H CUMBOJIb-
HOIO peIIeHNs MaTeMaTHYCCKHUX 3a1a4 pasanyHoif cinoxnoctr (hitp:/www.ptc.com).




MatLab — BBICOKOYPOBHEBEIN SI3bIK M MHTEPAKTHUBHASI Cpejia JUIS IIPOrpaMMHUPOBAHUS, YHC-
JIEHHBIX pacyeToB M BU3yanu3anuu pesynsraToB. C nomombio MATLAB MoxHO anannsu-
poBaTh JaHHBIE, pa3padaTbiBaTh AJITOPUTMBI, CO3/1aBaTh MOICIU U IPHIOKECHUS
(http://matlab.ru).

Malpe — oxna u3 Haubosee MOMYJISIPHBIX CHCTEM CUMBOJILHBIX BBIMHCICHHH, oOaxaionias
IPEBOCXOIHON Hay4HOiT rpadukoii (http://www.maplesoft.com).

Power Sim Constructor, Power Sim Studio — nporpammuoe obecrieuenune Powersim Bxjito-
yaeT B ce0s pa3iuyHble THUIBl MHCTPYMEHTOB HMHUTAIMOHHOIO  MOJIETHPOBAHMSI
(http://powersim.ru)

Anylogic AnyLogic - UHCTPYMEHT UMUTAIUOHHOTO MO/JICITUPOBAHUSI
(http://www.anylogic.ru)

BPWin — MomHBIi HMHCTPYMEHT MOJEIUPOBAHMS, paszpaboTanubli (upmoit Computer
Associates Technologies KOTOPBIH HCIONB3yeTCS JUIS aHAIN3A, JOKYMEHTHPOBAHUS U peop-
raHMU3alMK CII0OKHBIX OM3Hec-TporieccoB. Mojienb, co3aannas cpeacrsaMu BPwin, rossosis-
€T YCTKO JIOKYMEHTHUPOBAThL Pa3JIMYHBIC ACIEKTLI JEATEIBHOCTH - IEHCTBUS, KOTOPBIC HEOO-
XOJIUMO TIPENPHHATE, CIIOCOOBI MX OCYLIECTBIECHUS, TPEeOYyIONHEcs: VIl 9TOT0 PeCypehl U
np. (http://www.ca.com).

HHT@pHeT-pecprH, Oa3bl JIAHHBIX, I/IH(l)OpMaHI/IOHHO-CHpaBO‘IHbIe W ITOUCKOBLIC CHCTEMBI 10

TEMaTUKEC JHUCIUIIIINHEBI:

Ls
2,

10.

i3 P

http://www.exponenta.ru — OGpa3oBaTeNbHbIN MaTeMaTHUECKUil mopTaJl.
http://www.kxlab.com - caiit _kx JlaGoparopun. OTpaBHast Touka novcka MH(GOpManu o

HOBEHIINX HayyHBIX pazpaboTkax B 00JIaCTH BEIMUCIUTENILHOW MaTeMaTHKH, aBTOMAaTH3all1H
MOJIECJIMPOBAHHS U IPOTPAMMHBIX TTpofykTax _kx JlaGoparopuu.

www.mathhelpplanet.com - HexoMMepUeckHii MaTeMaTHIECKHH (OpPyM, Ha KOTOPOM MOKHO
TMOJIYUHTh KOHCYJIBTAIUIO M PEANbHYIO MOMOLIbL B PEHICHHH IO MPAKTHYECKH JIIOOOMY BO-
IpoCy, CBSI3aHHOMY C MaT€MaTHKONW ¥ MHOTOYHCICHHBIMHU €€ IIPUII0KEHHSAMH,

www.csin.ru - OOpa3oBaTeNbHEIl HHTEPHET-IIPOSKT, MOCBSMIEHHBIH computer science u
CMEIKHBIM JINCHUIIIMHAM. MBI opMHUpyeM KOMMBIOHUTH JIOJEH, MPo(ecCHONaIbHO 3aHU-
MAIOIIMXCSl MM JIAXKE MIPOCTO MHTEPECYIOMMXCS JaHHOH TemaTnkoit. Takke Mbl coGupaeM
WH(OPMAIHIO, HAIPUMED, PYCCKOS3BIMHBIE KYPCHI 110 HH()OpMATHKE.,

www.teorver.ru - ITopral, MOCBAIIEHHBIH TaKUM pa3zieslaM MaTeMaTHKH, KaK TEOpHs BEpPO-
SITHOCTEH, MaTeMaTh4ecKkas CTaTHCTHKA, TEOPHsl MacCOBOIO OOCIYKHBAaHHs, MaTeMaTHUC-
CKasl TeopHus TeneTpaduka u IpyruM NPUIIOKEHUSIM TEOPHH BEPOSTHOCTEH.

http://edu.ru - ®enepansusbii nopran "Poccuniickoe obpazosanue", nmomnepxusaempiii OIY
'HUW UTT "Mndopmuxka". Katanor HHTEpHET-peCypCoB IO TPEIMETaM.
http://www.mathtree.ru - JIpeBOBHJIHBINH KaTaIOr MaTeMaTHYECKUX PECYPCOB COMCPIKUT MH-
(opmanmio o kadenpax, nepconax, mydnuxanusix, GubnoTekax, xKypHaaax u T.1.
http://www.mathnet.ru/ - O6mepoccHiickiii MaTeMaTHUeCKUil MOpPTal, NMPeaoCTaBMISIONIHIT
POCCHICKUM M 3apy0e)HBIM MaTeMaTHKaM Pa3JIMUHbIC BO3MOYKHOCTH B TOUCKE UHPOPMALIH
0 MaTeMaTH4eCKoi »xu3nu B Poccun.

http://algolist. manual.ru - CaiiT, NOCBSINEHHEII aJrOPUTMAM U METOJAM NPOrPaMMHpPORA-
HUSI.

http://www.ecsocman.edu.ru/ - O6pa3oBaTebHBIN TOPTAT - SKOHOMHUKA, COIMOJIOTHS, Me-
HEJDKMEHT.

http://www.fea.ru/ - ITopran maGoparopuu "Beruuciurenbhas Mexanuka" GpU3nKOMeXaHHHe-

ckoro (axynsrera CIIOITIY.




8. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUITJIIMHBI (MO/YJIS)
JIeKITHOHHBIE ayAUTOPUH, OCHANIEHHBIE JOCKOH (MU MeJa UM MapKepa), SKpaHOM JUls
MPOCKIIMOHHBIX CHCTEM, TPOESKTOPOM H HOYTOYKOM.
AynuTopun JUIS TIpoBefieHus] JTaGOpaTOPHBIX 3aHATHH, OCHAIIEHHBIE COBPEMEHHBIMH
MEPCOHAIBHBIMA KOMITBIOTEPaMH, OOBEAMHEHHBIMH B JIOKAJIBHYIO BBIYHCIHUTEIIBHYIO CETh H

YKOMIIJICKTOBaAHHBIMHA HEOOXOMUMBIM CHCTEMHBLIM H MMpUKJIAAHBIM IIPOTpaMMHBIM obecrieueHu-
€M, ayIUTOPHUU BBEIYHUCIIUTCIILHOTO LEHTPA.




PaGouas nmporpaMMa JAUCHUILIMHBI COCTABICHA B COOTBETCTBHH ¢ TpeGosanusmu GI'OC BO

o HarpasneHuio 01.03.02 [TpuknanHas MmaTeMaTHKa ¥ HHGOPMAaTHKa

PaGouyro nporpammy cocrasui goueHT kadenper GullM Abpaxun C.H.

Penensenr

) >
(npencraButens paboronarers) Zk%yﬂf/)z/zyzz% V77 /7 4@( /é//Zz///

=
(mecto paboTsl, fomkHOCTH, PHO, moanuce)

[Iporpamma paccmoTpena un ono6peHa Ha 3acenanun kadeapsr GullM

Ipotoxon Ne 774 or 72.8£%.75 Tona :
3asenyrommii kadeapoit - / Apaxensn C.M,

(DPUO, noanucs)

PaGovas mporpamma paccMoTpeHa M ofoOpeHa Ha 3acelaHuu ydeGHO-METOIMUECKON KOMHUCCHH
narpasjenus 01.03.02 [Mpuknagnas MaTeMaTrka ¥ HHGOPMAaTHKA
Ipotoxon Ne 774 ot 77 g€/ 75 rona

[Ipencenarens xoMuccuu Apaxensn C.M.

/
(PHO, noanucs)




JINCT INEPEYTBEPKJAEHUW ST
PABOYEH IMPOTI'PAMMBI JIMCIHUITJIMHBI (MOY JISI)

PaGouas mporpamMma oJ1o0peHa Ha yueOHBIHA roj

[TpoTokosn 3acenanus kadenpel Ne oT rojaa

3aBenyromuii kadeapoit

PaGouast mporpamma onoOpena Ha yueOHBIH ToJ1

[Iporokosn 3acemanus kageapst Ne OT roaa

3aBenyromuii kageapoi

PaGouast mporpamma ono6pena Ha y4eOHBIH ToJ1

[Tporoxou 3aceianus xadeapsr No oT rozaa

3aBenyromuii xadeapoi




