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1. HEJA OCBOEHMUSA TUCHUITIAHBI

e ocsoenus puctuninabl «CoBpeMeHHbIe MH(POPMALMOHHbIE TEXHOJOTHI — JIATh CTYJ€HTaM
COBPEMEHHBIE TCOPETHYCCKUE 3HAHMS B O0JIACTH METOJOB MMHTALIMOHHOTO MOJIETHUPOBAHMS U pa3BUTh
MPAKTH9ECKUE  HaBBIKM  MOCTPOEHUS  MOJENIEH  pealbHBIX  DKOHOMMYECKMX, COLMAJIbHBIX W
NpOU3BOACTBEHHO-TCXHOJIOTMYECKUX CHCTEM JUISl NPOBEJICHHs COOCTBEHHBIX HAYUHBIX MCCIEI0BAHMI B
(prHaHCOBO-dKOHOMHUYECKOH cepe 1 HOPMUPOBAHHS, HABBIKOB MPUHATHS U PeaTU3aliiK YIIpaBIeHYECKHX
pelLIeHHH.

B Xxonme wM3yueHMs pealbHBIX CHCTEM MCCIEHOBATEISAM NPUXOJIUTCA  CTAJIKUBATRCS €
COBOKYIHOCTBIO MpOOJIEM, CBA3aHHBIX ¢ HEOOXOAMMOCTBIO BBIJICJNEHHS CHCTEMBI W3 cpeapl, ee
(hopMasbHOTO OnKMcaHusl, ONpe/iesICHHs MEXaHH3MOB B3aUMO/EHCTBHS YACTEH CHCTEMbI Mexay coboit u
CHCTEMBI € BHELIHEH cpenoi, BeibOpa WM pa3spaboOTKU ONTHMAIBHOIO QJITOPHUTMA  YNPABJICHHS,
ONTUMAJBHOTO NPOEKTHPOBAHHUSL. OnHoBpemeHHOE HCIIOJIE30BaHHE TEOPETHYECKUX 17
OKCNICPUMEHTANILHEIX  [OAXO/I0B K MOACJAHUPOBAHMIO  (DYHKUMOHHPOBAHHS pEaNbHOW  CHCTEMbI
obecrieunBatoT GonbLIyIO 3((HEKTHBHOCT pelleHus 3aa4 YIPABIEHHs U TOBBINAIOT 060CHOBAHHOCTS
[OJIy4E€HHBIX PE3yIbTaTOB. BMeCTe ¢ TeM, BHEJPEHHE TEOPETHUECKHX pe3ynbTaToB 6€3 ONBITHOM NPOBEPKH
Ha MNMpaKTHKE MOXKCT INNPHUBECTH K HEraTHBHBIM INOCJICACTBHUAM, CBA3AHHBIM C NoNy4eHHUuemM HEAOCTOBEPHBIX
pesysbTaToB. Bee 5TO roBOPUT 0 HEOGXOMMMOCTH SKCIEPUMEHTANLHON IPOBEPKH paspabaTbIBaeMBIX
TECOPETHYECKHX MOJENICH U runoTes.

B obnactu ynpapneHus CIIOXKHBIMH OPraHM3allMOHHBIMM CHCTEMAaMH, K KOTOPBIM OTHOCSTCS
SKOHOMHHECKHE, COLMAJIBHBIC M TPOH3BOACTBEHHO-TEXHOJIOTMYECKHE, OMNbITA MPOBEAEHHS HATYPHBIX
OKCMNIEPUMEHTOB HE CyliecTByeT. boiiee Toro, npopeieHHe HKCIIEPHMEHTOB HAJl PEaNbHBIMH CHCTEMAMU
MOXCT OBITH HEJOMYCTUMO M0 MOPAIbHBIM MM 3THUECKHM COOGPAKEHHSIM WM M3-32 GOJIBIINX
(unancoBRIX 3aTpaT, CBA3AHHEIX C HX OCYLIECTBICHHEM.

Ha coBpemeHHOM aTarle ofHUM M3 HauGosiee BaXKHBIX M TOJIC3HBIX OPYAMii aHanu3a CTPYKTYpHI
CJIOXKHBIX TMpPOLECCOB W cucTeM sBisercs CoBpeMeHHBIe WH(OPMALMOHHBIE TeXHONOrHH. OHO JaeT
BO3SMOMHOCTb ~ MOJIb30BATE/IO  DKCIIEPUMEHTHPOBATE € CHCTEMaMH  (CYLUCCTBYIOIMMH MK
npeJyiaraéMbIMHK) B TEX Clly4asx, KOTa JeaTh 9TO Ha PeajbHOM 0ObEKTe MPAKTHYECKH HEBO3MOMKHO HITH
Hees1eco00pasHo, MO3BOJAET y3HATH JAHHBIC O COCTOSHHH CHCTEMBl HIIM OTAEBHBIX €¢ DIEMEHTOB B
OMNpeJIe/IeHHBIE MOMEHTBI BPEMEHH.

2.  MECTO JUCIMILJIMHBI B CTPYKTYPE OIIOII

Hucuummna  «CoBpeMeHHbIE MH()OPMALMOHHBIE TEXHOJOTHMH» OTHOCHTCS K JMCLMILIMHAM
obs3arenpHoi yacTu 6oka b1 Jucuumiusel (Mo/ysiu) yueGHOrO MmiaHa.

M3yyenue NaHHOH JMCLMIUIMHBI MPOXOJAUT B TPETBEM CEMECTPE M OMMPAETCS Ha PE3yJbTaTax
M3yYEHHs AUCLUHMILIMH «MaTteMaTiueckoe MoJeMpoBanne», «JIUCKPETHbIE H BEPOATHOCTHBIE MOIEIH),
«MatemaTnyeckie OCHOBBI TEOPHM PHCKaY, & TAKKe & TAKKEe NUCLMILIMH GakaiaBpHaTa, pasBHBAOLINX
obuenpodeccuonabHeple KoMIeTenu , oTHocamueca kK YI'CH 010000, 020000, 090000, Habop Takux
JUCLIMIUIMH  3aBUCHT OT KOHKPETHOM Iporpammbl 0akanaBpvaTta, paHee OCBOCHHOH CTYICHTOM.
Ilpumepamu  spnstores: «MaremaTHueckuii aHainsy, «DyHKIMOHANBHEIA aHanu3y, «Mcclienosanue
onepauui» u ap.

Jis yeremHoro ocBoeHMsT Kypea CTYEHTbI JOJDKHBI: 3HAaTh, KAK CO3/aBATh M UCCIIEI0BATh HOBBIC
MaTeMaTHYECKME MOJENHM B ECTCCTBEHHBIX HAyKaX; yMETh HAXOJMTh, (HOPMYIHMpPOBATH M pelIaTh
aKTyaJIbHbIe W 3HAYUMbIe NpoOJIeMBl (yHIAMEHTAIFHON M NPUKIAJHOH MAaTEMAaTHKH; CaMOCTOSTEILHO
CO3/71aBaTh NPUKJIAJIHBIE POTrPAMMHbIE CPEACTBA Ha OCHOBE COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJIOTHIA
M CETEBBIX PECYpCOB; BIIA/IETh CIOCOOHOCTHIO K abCTPAKTHOMY MBIIUICHHIO, AHAJNIM3Y, CHMHTE3Y; K
NPUMEHEHHIO METOZIOB  MATEMaTHYECKOTO M allFOPUTMHUYECKOTO MOJCIUPOBAHUSA TIpH  pELICHHH
TEOPETHYCCKUX M TIPHKJIAJAHBIX 3aJa4; CNOCOOHOCTBIO K TBOPYECKOMY NPUMEHEHHIO, PA3BHTHIO M
peanusaluuy MaTeMAaTHYECKH CIIOXKHBIX aJrOPUTMOB B COBPEMEHHBIX TMPOrPAMMHBIX KOMILICKCAX;
CIIOCOOHOCTBIO K COOCTBEHHOMY BHICHHIO NPHKIAAHOrO AacrekTa B CTPOFHX MaTeMaTHUECKHX
(opMysipOBKax.

3HaHusl, NOJIYYEHHBIC B PAMKAX M3yYeHMs JAHHOM IUCLMILIMHBI, MOTYT GBITh NMPUMEHEHBI Jis
HAIUCAHHKs BBITYCKHOH KBaNTU(HKALHOHHON paboTEI.



3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHMSA IO AUCLUATIIAHE

IliaHupyemMBle pe3ynbTaThl OOYYeHHs MO JHCHUILUIAHE, COOTHECEHHbIE C IJIaHUPYEMBIMH
pesynbraramu ocBoeHust OITOIT (koMneTeHIMAME U HHARKATOPAMHE OCTHIKEHHUS KOMIIETEHLIHH):

ITnanupyembie pesynbraTel 0GyueH s 110 JUCLMIUINHE, B COOTBETCTRHH

paspaboTok B npodeccHOHANBHOM
JIeATENBHOCTH,

IK-3.5. Bnaneer  HaBbIKaMu
ONHCAHMSI METOJMK BHINOJIHEHHUS
aHATUTHYECKHX pabor H
OCyHIecTBICHHA  O0yuyeHHs M
HACTaBHHYECTBA.

IIK-3.6. Bnageer  HaBbIKAMH
NPOBEJICHU  AHANIM3A  HAYUYHBIX
JaHHBIX H BHEJPEHHs Pe3yJIbTaTOB
HCCNEN0BaHMsT U pa3paboToK B
npod)eccHOHAIBLHYIO
JeATEJILHOCTb,

MaTeMaTHYECKHX MOJeei;
= .MOILHEIJHLIHpOBaTb OasoBble U
(unn) paspabaTbiBaTh
OpHTHHAJILHBIE
MaTeMaTHYeCKHe MOJENH B
COOTBETCTBHH co
cnetuKoil  [OCTaBIEHHOI
3aa4M MOJICJIHPOBAHHA.
Brnanets:
HaBBIKAMH BbIMOJIHEHHA
MaTeMaTH4YeCKOT o
MOJIC/IMPOBaHHs OT aHAJIH3a
MOCTAHOBKH 3a/1a4M 10 aHallk3a
PE3yNIbTaTOB.

DopMHpyeMBIe € HHIMKAaTOPOM JOCTHIKCHHA KOMIETCHLHUH Haumenosante
KOMIIETEHIMH WHAKKATOP IOCTHKEHHS PesynbTate! 06yuenns 1o 01;620%01"0
KOMIIETEH MU JUCUMTUIHHE PelEIng
TIK-3. Cnocoben ITK-3.1. 3Haer Teoputo 06yueHus | 3HATh: OTuéTbl M0
paznHYHLEIM 00pazom )7} TPUHLHITI NOATOTOBKU | —  MPHHLMILI MaTeMaTHYeckoro | JaboparopHeim
NpeICTaBIATh 1 pE3yJbLTATOB u3HKO- MOJEJIMPOBAHHS, paboTtam.
aJanTHPOBATh MaTeMATUYECKHX W NPUKNAMHBIX | —  THNOBble  (YHUBEPCATBHEIE)
MaTeMaTHYECKHE HCCIIE NOBAHUH. MaTeMaTHUECKUE mopeny, | KoHTponbHEIe
3HaHUA, METOJIbI [1K-3.2. 3HaeT MeTObI BHEAPEHHS (bopmyEL, TEOPEMBI W | BOTIPOCH K
NPOrpaMMHPOBAHHUA U | U KOHTpOJIs pe3yJbTaToB METO/IBl, MCIOJIb3yeMble B | J1AOOPATOPHBIM
HH(OpMaLMOHHBIE HCCIIEN0BaHui 1 pa3paboTok. mnpokoM Hafope obnacreii | paboram,
TeXHOJIOTHH ¢ yueToM | TTK-3.3. Vmeer BBIOHMpATH [IPUMEHEHHS TIPUKJIaTHOMH
YPOBHS ay AUTOPHH, METOAMUKH 0o0y4yeHus H MATEMATHKH. KontponbHeie
OpraHU30BEIBATE METOAHYECKYIO | VMeTs: BOTIPOCHI K
paGory. —  OCYILUECTBIIATH pe#TUHr-
[1K-3.4. VYMeeT  NpUMeHATh 060CHOBAHHDIIL BEIGOp | KOHTPOJIO U
METO/Ibl BHEAPEHHA W KOHTPOJIA aeKBATHLIX  [OCTABJICHHOH | TPOMEXYTOUHOH
pPe3yNbTaTOB  MCCIEHOBaHMNA U sanaue 6a30BLIX | ATTECTALIMH,

4. ObEM U CTPYKTYPA TUCLHUITIAHBI

TpynoeMKocTs TUCIUIIIMHEL COCTABISIET 4 3aUeTHEIX eMHUIE], 144 yaca.

Temaruyeckuii nan, popma ody4uenust — ounas

KonTaktHas pabota
obyuaroumxcs
g C M1e1arOrHIECKHM § Dopms Tekymiero
el 8 paboTHHKOM e KOHTPOIL]
o CIIEBAEMOCTH
Ne HaumeHoBaHue TeM u/uiu 3 § 9 % s | E £l Y Faa
O
n/n A3/IEJIOB/TEM JMCUMIIIIHHEI = i " Z 2| B8 .
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bt ) & 5 gg g & § = aTTecTanun
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o = % 8 8 8 2 25| O (no cemecmpam)
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= = E
O611Ke NPHHIKMIEI MOIEIMPOBAHUS
H [IPOTHO3MPOBAHHS, -
1 | MaTemaTHYecKas MOCTaHOBKa 3 oy 4 - 2 4 18
3aa4K MOJIEJIUPOBAHUS 1
NpPOrHO3MPOBaHMSL.




OKCTPaNMoJIALHOHHBIE METOBI
5 | MPOTHO3MPOBAHKS NapaMeETPOB = PeiiTHHr-
3 ] 6 - 8 8 22
cucTeMel. MHorodakTopHoe e} KOHTPOIB Nel
MOJIENHPOBaHUE,
OCHOBHBIE METO/I0JIOTHUECKHE
MOIXOZBI K MOCTPOSHHIO
3 | MMHTAUHOHHBIX Mojenei. 3 9’7 2 B B 2 16 Petitunr-
Konuenuus ynuBepcansHoi = KOHTpOb Ne2
CHCTEMBI HMUTALIUOHHOTO
MOJIETMPOBAHHSL.
CucremHas aMHAMHKa Kak crnoco6
4 | MMHTaLHOHHOTO MOJEIMPOBAHHS H 3 ? 6 _ 8 8 25 Peiitinr-
NPOrHO3MPOBAHUA COLIHAJIBHO- o KOHTPOJIb Ne3
9KOHOMHYECKHX NapaMeTpoOB.
Bcero 3a 3 cemectp: 3 18 18 - 18 — 81 IK3ameH (27)
HTtoro no aucuuinge 3 18 18 - 18 - 81 Ok3ameH (27)

Co,uepma}me JeKIHOHHBIX 3aHATHIH 110 JAHCHMIIIHHE

Pazngen 1. O0mue NpHHIMNLI MOJXEIMPOBAHHS W NPOTHO3MPOBAHMS, MATEMATHUECKAS IOCTAHOBKA

341244 MOE/IMPOBANHS H NPOTrHO3MPOBAHHS.

— Maremaruyeckue noaxoss! k npornosuposanuio. [oustue «Mopenby. (2 yaca).

— TpeGoanus, npeabapnsembie k mopend. MYHKUMH MOJIEIH. Knaccudukamms mopeneii. Ilpumepst
Mozenei. (2 vaca).

Pa3jien 2. IkcTpanonsiuonnbie MeTObI HPOrHO3HPOBAHMSI NIAPAMETPOB CHCTEMBI. Mmuorodakropuoe

MoOJIeJIMpOBaHue.

— Ilpensapurenphbie moHsATHA M onpesenchus. [IpOrHOZMPOBAHHE HEHM3BECTHBIX 3HAYEHHH 3aBHCHMOM
nepeMeHHOM. [Ipornosuposanue ¢ nomouso MeTo10B skcTpanonsuun. Monens Bpayna. Moges Xonbra-
Yunrepca. (2 vaca).

— Ouenka napameTpoB NMHelHON MHorogpakropHoli mMomenu. ITocTpoenue JHHEHHOM MHOro(hakTopHOM
perpeccHoHHOMH Moaesu. (2 yaca).

— Ilpouenypa orbopa 3HaunmbIx (axTopoB mHieiiHoi MHOrodakTopHOH Momenn. OUEHKA aJeKBATHOCTH
MozenH. (2 yaca).

Pasjien 3. OcHOBHEBIE METOI0JIOIHYECKHE HOAXO0ABI K HOCTPOEHHI0 MMHTAIMONHBIX MojeJIeil. Konmenmus

YHHBEPCAAbHOH CHCTEMbI HMHTANMOHHOI'0 MOEIHPOBAHMUSI,

— [TloHATHE WMMWTALIMOHHOTO  MOJENHpPOBAaHMA. [IpEMMYIIECTBA M HEJOCTATKH  MMHTALIHOHHOIO
MojienupoBanus. Ilpouece uMuTauroHHoro MojenupoBanus. KOHUENIMA yHUBEpCATbHON CHCTEMBI
HMHTALIMOHHOTO MOZIETUPOBaHusL. (2 yaca).

Pasnen 4. Cucremnasi {HHAMHKA KAK CHOCO0 MMHTANMOHHOTO MOJEJMPOBAHHS M NPOrHO3HPOBAHHUS

COUMAJIBHO-IKOHOMHYECKHX NAPaMeTPOB.

— Ipeanoceuiku u orpannuenus. CucTeMHas JMHAMHKA. BasoBble MPUHIMIBI CHCTEMHOM JMMHAMHKH. (2
yaca).

— llpeobpaszoBanne cucTeMHoO-1uHaMHUYecKO# Mojenu k cucteme OJTY. (4 uaca).

Copepsxanne 1abopaTopHbIX 3AHATHIA M0 AHCIHIVIHHE

Pazpen 1. O0mue npuHOMOBI MOAEIHPOBAHMS H NPOTHO3MPOBAHHS, MATEMATHYECKAS MOCTAHOBKA

321241 MOJACTHPOBAHHS M IPOTHO3HPOBAHMSI,

- Iloctpoenne Mozie 6aHKOBCKMX MOTOKOB (2 uaca).

Pazges 2. IxcTpanosiHONHBIC METObI POrHO3HPOBAHHS NAPAMETPOB CHCTEMBI. MuorodakropHoe

MOJIeTHPOBAHHE,

— Ilporaosuposanve yposns nen Ha 'CM ¢ momousto nuHeitHol Mojienu BpayHa. (2 vaca).

—  lIporHosupoBaHHe ypoBHs HaJIOroBbIX IOX0/IOB ¢ NIPUMeHeHHeM Mojienn XoJbTa-YunTepea, (2 uaca).

— Iocrpoenne nuneliHoli Muorodaxroproi Mozenn. OT6op riaBHbIX (HaKTOPOB U MPOBEPKA AEKBATHOCTH
Mojenu. (4 yaca).

Pazpen 4. Cucremnas JuHAMHKA KAK CMOcO0 HMHTANMOHHOIO MOXCJHPOBAHHS H NPOTHO3HPOBAHMS

CONHAJNbHO-IKOHOMHYECKH X napaMeTrposB.

— MopeniposaHue NPOH3BOLCTBEHHOTO MPONECCA: OCTPOCHHE MMHTALMOHHOM MOMENH; TpeobpasoBaHue
HMMTALMOHHOH Monenu k cucteme OJ1Y. (8 yacos).



5. OHEHOYHBIE CPEACTBA JJISI TEKYIIEIO KOHTPO.JISI YCIIEBAEMOCTM,
IMPOMEKYTOUYHOM ATTECTALIAH IO UTOTAM OCBOEHUS JAUCHUITIAHEI
A YYEBHO-METOINYECKOE OBECHEYEHUE CAMOCTOSITEJILHOM PABOTHI
CTYJAEHTOB

5.1. Texymuii KOHTPOJIbL ycIeBaEMOCTH

Konrpoasnbie Bonpock! k peiiTuar-konTposio Nel
Bapuant 1
Bonpoc 1. O6nexr, cucrema v Mogens. OGbsICHITE, YeM 3TH TIOHATHS OTIHYAIOTCS IpyT OT Japyra.
Bonpoc 2. B npusenenHom criucke nudpamu, B NPaBUIILHOM IOPSIKE OTMETLTE JTAIBI, KOTOPEIE
IPEyCMOTPEHE! JUIs pa3spabOoTKH H pealn3alii MMATAIIMOHHOM MOIE/IH.

QO  Onpenenenue rpanui cucremsr O Mopdosoruueckoe onmcanue cuctems
Q  Omnpoc sxcnepros U Ananu3 (MHTepIpeTAIUs) Pe3yiIbTATOB
O Pa3spaGorka 5CKH3HOIO MpoekTa O  Omnenka ajekBaTHOCTH MOIEH

U IMnanupopanme MammaHEbIX sKcriepuMenToB]  OdopMii- KoHII-i cXeMbl B BUJIC JHarpaMMEI
Bonpoc 3. Jlana moziesnn HekoTOporo o6bexra. ITepedncIeHs! KIacchl MOIeIIei. Ompenenure, BepHo
JIH M/ICHTHQUIMPOBAHA IPUHAICKHOCTS MOJIENH TOMY MIH HHOMY knaccy. Ilosicuute oTBer.
Tpexmepuas moens mysest, peanuzosannast Ha YJBM. C momMomsIo Hee
MOKHO «IPOATHCH) 110 NOMEINEeHHSIM, I0CMOTPETh HA KCIOHATDL
Bribop
Aa | ma/mer | Her

Mopenn

Knacc moneneii IMosicuenue

reOMeTpHYecKas
huzuueckan
MaTepUaJIbHAS
(yHKIHOHAIBHAN
cTaTHYecKast
MaTeMaTHYecKas
KOMNBIOTepHAst

Bapuanr 2
Bompoc 1. ITepeuncimre TpeGoBanus, npexbssiseMble K Mojend. [lepeducinre yHKIUA MOJIEIIH.
Bonpoc 2. B npusezentom cnucke nudpamu, B NPaBUILHOM MOPSJIKE, OTMETBTE JTallbl, KOTOPBIE
IPeyCMOTPEHb! JUist pa3paboTKH H peai3aliu YHHBEPCATbHON HMATAIMOHHOM MOJIEIIH.
O HoxymenTuposanue u peanusanus Mojenu U BrlpaboTka KpHTEPHEB TOUHOCTH MOIENH

O PaspaboTka KOHIENTYaIbHOM CXEMBbl O Onenka ajeKBaTHOCTH MOJIENH
U Pa3paborka TeXHHUECKOTO 3a1aHHU O Tpancsuus Moaenu
O IIpoBexmenue sxcrepumenTa 0 Pa3paboTka 2eMeHTapHBIX GI0KOB MOJIEIH

Bompoc 3. Jlana Moziens HeKoTOpOro o6bekTa. IlepedncieHbl KiIacchl MOETIEH. Onpenenure, BepHO
JIH HICHTAGUIMPOBAHA IPHHA/UIEXKHOCTH MOJIEIH TOMY WJIM MHOMY Kiacey. IloscHuTe oTBer.
Mozens JJIeKTpoHHAs reorpadguueckas Kapra BiaguMupcekoii o6aacTu

Bri6op
Ha | na/mer | Her

Knacc mojeneit [Mosicuenue

reoMeTpuYiecKas
OHOTOrHYecKas
MATEePHAJTLHASN
CTPYKTYpHAas
CTATHYECKAS
CTOXACTHYECKAN
KOMIIBIOTEpHAN




KouTpoabnbie Bonpocsl k pedTHHr-KoHTpoII0 No 2

Bapunantl
3anava 1. B rabinue npusecHs! 3HaueHus napaMeTpa y M naru hakTopos.
t I} 2 3 4 5 6 7 8 9 10 11| 12| €pisn,
Y| 129 207 | 172 230| 215| 345| 33 1] 340 292 | 372| 416|402 | 287,58
X1 49 78 84 94 65 991 111 142 | 103 | 189 | 152181 112,25
X2 9 18 31 34 28 27 32 114 42 45 78| 95 46,08
X3 12 14 16 18 7 8 9 12 12 11 12| 12 11,92
X4 | 94 134 | 135 ] 143 103 57 42 54 43 | 429 | 287367 | 157,33
Xs| 150] 300| 180 | 230| 215| 345| 331 350 | 292 | 372 | 420|450 | 302,92
Hinke npuBesesa MaTpuLa Koppemaumii Mexay dakropamu u Mexay GakTopamu U 3aBHCHMOI
NePeMEHHOH. 3anoIHUTE JAHHYIO MATPHLLY HENOCTAIOIMMH 3HAUCHUSIMH,
Xi : X X3 - X X oy
X1 1 0,73 -0,05 0,75 0,86 0,88
X2 1 0,02 0,33 0,70
X3 1 0,12 -0,25 -0,32
X4 1 0,53 0,48
Xs 1 0,96

IpetoxknTe HCKTIOUNTE (AKTOPHI TTyTEM HX aHAIM3A HA MYJIETHKOJUIMHEAPHOCT M TECHOTHI CBA3H ¢
3aBHCUMOH NEPEMEHHOIH:

® 1Opor KoJuiMHeapHocTH (aktopos 0,9;
® MOpOr TECHOTHI CBSA3€H MEXKAY HUMHU M apameTtpom 0,5.
®axropsl, koTopeie Bel nipeanaraerte ucxmounts? Iouemy Brl npeajiaraere Ux HCKIOUUTE?
3apaua 2. [lTana mHorogakTopHas Mojaeb

y =371,39x: + 1038,13x2 - 34711,61,

KOTOpast MOCTPOEHA NPH CAEAYIOLINX 3HAYEHUSX MMapaMeTpa Y U (PaKTopoB X| M Xa:

t 1 2 3 4 CrangapTHoe OTKJIOHEHHUE
y 5346 7258 9319 9634 1996,24
X 32 35 37 41,2 3,86
X2 27,2 27,8 29,2 28 0,84

Kakoso xonuuecTso creneneit cBoGopl f1 M f2 1uis F-cTaTMCTHKK NPH OLIEHKE aIeKBATHOCTH MOJIE/U?
Onpenenure HACKONBKO MPOLEHTOR YBEIHUHTECS APAMET] Y, €CJIM U30JUPOBAHHO YBEIHYHTh HA OHH

MPOLCHT 3HAYCHHEC X1 H X2 COOTBETCTBEHHO.

Beruucante Mepel BapHaluii pakTopos.

3anaua 3. [TosgcauTe, 4TO TaKOE OCTATOYHASI AUCTIEPCHS OTKIHKA?

Bapuanr 2
3agaya 1. B tabnvie npuBeeHBl 3HAYCHHs! NIapaMeTpa Y U Mt HakTopos.
t 1 2 3 4 5 6 7 8 2! 10 114 120 Cp.an.
y| 129 207 | 172 | 230| 215| 345| 331 340 | 292 | 372 | 416|402 | 287,58
X1 49 78 84 94 65 991 111 142 | 103 | 189 | 152|181 | 11225
X2 9 18 31 34 28 27 32 114 42 45 781 95 46,08
Xi 12 14 16 18 7 8 9 12 12 11 2] 12 11,92
X4 94 134 | 135 | 143 103 37 42 54 43| 429 | 287|367 | 157,33
xs| 150 | 300 | 180 | 230 | 215 345| 331 350 | 292 | 372 420|450 302,92
Hike npuseaena matpuua Koppensuuil Mexy gaxropamu u Mesk/ay Gakropamu U 3aBUCHMOI
NEPEMCHHOMN. 3aM0JIHATE JaHHYIO MATPHILy HEAOCTAIOIMMH 3HAYEHUAMH.
B ; x| B o Xa e ; X4 : : Xs y
XI 1 0,73 -0,05 0,75 0,86 0,88
X2 1 0,02 0,33 0,70
X3 1 0:12 -0,25 -0,32
X4 1 0,53 0,48
Xs 1 0,96




Tlpennoxute HCKIOUNTE (GAKTOPBI IyTeM HX aHATH3A HA MYJIETHKOIUTHHEAPHOCTD M TECHOTBI CBSI3H C

3aBHCHMOM TNepeMeHHOM:

® [0por KOJUTHHeapHOCTH (akTopos 0,9;
® TOPOr TECHOTBI CBSA3EH Mexc1y HUMHU U napameTpom 0,5.

®axropel, kKoTopsie Bel npeanaraere CKIIOUHTE?

[louemy Bri npeanaraere ux uckmounth? OTBET 3aMULIKTE HIKE B IPAMOYTOJIbHHKE,
3anayva 2. Jlana MHorodakropnas Mosiens
y =371,39x; + 1038,13x> - 34711,61,

KOTOpas NOCTPOEHA MPH CIISAYIOUIMX 3HAYEHUSX NapamMeTpa Y ¥ GaKTopoB X U Xa:

t| 1 2 3 4 CranjaprHoe OTKIOHEHHE

y 5346 7258 9319 9634 1996,24
X 32 35 37 41,2 3,86 |
X2 272 27,8 29,2 28 0,84

Kakoso xonnuectBo creneneit ceoGoapl f; u f> st F-cratucriku NPH OLIEHKE aIeKBATHOCTH MOJEIU?
Orser:

Onpeienute HACKOILKO MPOUCHTOB YBEIMUATHCS APAMETP Y, ECIIH H30IMPOBAHHO YBEJIMYUTH Ha OJIUH
NPOLEHT 3HAYEHHE X| U X2 COOTBETCTBEHHO.
BoiuKcsuTe Mepel BapHalmii (pakTopos.
3apaua 3. IloscHHTE, YTO TAKOE OCTATOYHAS JUCTIepCHS OTKIIMKA?

KonTponnnbie Bonpock! k peiiTnr-konTpoio Ne3

Bapuanr 1

Bonpoc 1. K kakomy (KakuM) IpHHUMITY CHCTEMHOM JMHAMHKH OTHOCHTCA cnenyiouiee BelpaskeHue: « TeMrisl
ONMPEAENAIOT BEJIMYHHY YPOBHEH, a Te, B CBOIO OY€PE/ib, BIUAIOT HA TEMITHl. DTUM OOBACHIETCS HETPUBHAIIBHOE
TIOBEAECHHE CIIOKHOH CHCTEMBD),
— K npunuumny ¢oHI0BBIX MOTOKOB.
— K npunummy obparubix ceszei.
— K npunuuny HenunelHocTH.
— K npunnuny nparmMatusma.
— Hu x onHOMY K3 BBILIENIEPEYHCIICHHBIX.
- Jlpyroii oTBeT.
Bonpoc 2. Hapucyiite SADT nuarpaMMy, ONHCHIBAIOLLYIO MpOUECC OOYYeHHs CTYAGHTA 3aJaHHOMN
JMCLHIUTHHE B TEUCHHE cemecTpa (CO cradyed 3aueta U ok3ameHa). B auarpamme JOmKkHBI TIpHCYTCTBOBATH
ciaenyroupe 6moku: «Ilocerurs 3anathsy, «BBINOIHATL NPOMENKYTOUHBIE MeponpuaTus», «CaaTh 3auery,
«ITonroroButhes Kk sk3ameny», «Cnath sk3amen». B auarpamMme npemycMoTpers cityuaid, Koraa CTYJIEHT Ha
9K3aMEHe M0J1y4aeT HEeY/I0BJIETBOPHUTEIILHYIO OLIGHKY M HET Ha Mepecaayy.
Bomnpoc 3. B obuactHolt GrowkeT (HauanbHoe 3HaueHHe KoToporo pasHo 100000 Teic. py6.) esxemecsuno
TNOCTYNAIOT I0XO/bI [10 4-M BUAGM OCHOBHBIX HAJIOTOB. Y POBEHB [IOCTYILIEHHS B K&XK/IOM MECALE PEACTABIIAET

coboii cityuaiiHyio BeTHUHHY ¢ MaTeMaTHueckuM oxunanueM V,, 1 =1,4 Tric. py6. u aucnepcueii o ; (oM.

Tab.).
Homep noxona | Maremarnveckoe oxupanue, v, | lucnepens, O,
1 120000 10000
2 140000 15000
3 600000 50000
4 300000 20000

OG6nactHoii Oromker HeceT pacxoibl 10 5 crarbaM. ExxeMecsunas noTpebHOCTh MO CTaThAM
cocrasnsor 200000, 100000, 400000, 300000, 150000 Teic. pyd. cooreTcTBeHHO. Ecnn Ha mokpbithe
Pacxo/i0B MOCTYMJIGHHH HE/IOCTATOUHO, TO 3a/IeHCTBYeTCA Tak HasbiBaeMblil (HoH PUHAHCOBOI TMOIIEpIKKH,
HavaJibHOE 3HaueHHe KoToporo cocrasisier 300000 Teic. py6. Eciin 1 B HeM cpeicTB HEOCTATOUHO Ha TTOTHOE
TNOKPBLITHE PACXOJOB, TO JEHBIU U3 HErO PACMPE/IeTIAIOTCA B MPONOPLUHMAX OT OCTATOYHBIX MOTpeGHOCTEH TIo
CTATBAM.

Iloctpoiite Ha Gase CUCTEMHOH JMHAMHKM MOJENb BBILEONMCAHHOMH GromKeTHOM cucrembl. Illar
MOJIEJIMPOBAHUSA — OJUH MECHLL.



Bapuanr 2

Bonpoc 1. C noMoupio Kakux OCHOBHBIX THIIOB [EPEMEHHBIX CTPOSTCS WMHMTALMOHHBIE MONEITH CIIOMKHEIX
cucteM Ha 6ase cucremHolt nuHamMuku? Kakue nH(OpMalHOHHbIEC CBA3H JIOTYCTHMbI MEK/1Y TePEMEHHBIMH B
NPOLIECCE MOAETMPOBAHHA.
—  Uenouucnennplii u BemectTBeHHbIi THIT. JlOMycTHMBI JIHOOBIE CBA3U.
= Tun «Yposenby 1 Tun «Temm». JlonmycTHMBI CBSI3H OT YPOBHS K TEMITY M OT TEMIIA K TEMITY.
= Tun «Yposenb» v thn «Temmy». JlonycTumel m06b1e CBA3H.
— Tun «Yposenb», TN «Temn» u Tun «BcnomorartenpHas nepemeHHasn». JomycTUMbl CBA3M OT ypoBHS K

TEMITY M OT TEMIIA K TEMILy.
— Jpyroii orBer
Bonpoc 2. Hapucyiite SADT jarpammy, OnMChIBAIOIIYIO TOATOTOBKH M 3alIHTbI YueHHKOM pedepara. B
AHArpamMMe J0JKHBI IPHCYTCTBOBATH Cie/Tyiolye GIoKH: HAHTH M cOGpaTh CBeleHUs, pa3paboTaTh CTPYKTYPY
pedepara, odpopmuts pedepar, saumtnTs pedepar. [peayemorpers cyyaif, korma pedepar Bo3Bpalaercs Ha
A0paboTKy.
Bonpoc 3. B GromKeT npeAnpuATHA eKeHeAENbHO NOCTYNAIOT CPeJCTBA OT PEAIM3AIMH MATH BHIOB
npoaykuuu. O6beM CPeCcTB ONpe/ie/seTcs: CTOMMOCTBIO PEATH3ALNH U BETUUMHOM CIpoca Ha KayKAblH BHJ
npoayKIuy. CTOMMOCTB peajiu3aly BCeX BHOB IPOAYKIHI MOCTOSIHHA U cocTasiseT 2000, 7000, 1000, 5000,
8000 pybneii cooTsercTBeHHO. HemenbHblii cripoc sBsercs CJIy4aiHOH BEJIMUMHON C HOPMAILHBIM 3aKOHOM
pacnpenesenus (cM. Tab.)

Homep npoxyxnun | Maremaruyeckoe oxujianue cnpoca, v, | Jucnepens, a;
1 100 10
2 40 3
3 200 12
4 30 3
5 20 3

Ipennpusitie Hecer pacxoiwl Ha Bhimmaty namoros (1000000 py6. B mec.), Ha omaty ChIpbS U
kommekTyiomux (800000 py6. B mec.), amopruzaumio (200000 py6. B Mec.) OMIaTy KOMMYHAJIBHBIX yeIyr
(1800000 py6. B kBapTaN) M BLILIATY 3apaboTHOM IUIaTHL. PasMep 3apaGoTHOM IWIATHI AT OHOTO paboTHuKa
pykosozasLero 3seHa cocrarnsier 25000 py6. B mec., s mimkenepa — 15000 py6. B mec., as pabouero — 8000
py6. B Mec. B pykosoasiem 3pene paGoraror 8 wen. HMmkenepuwiii 610k coctout u3 20 uen. PaGounii
KOJIIeKTHB HacuuTbiBaeT 100 uen.

CocraBpTe Ha 0a3e CHUCTEMHOM JHHAMHKM MOJENbh (MHAHCOBBIX MOTOKOB BBILICONHCAHHONO
npeanpusatias. O6beM NPOM3BOACTBA MPOJYKLHH KDKIOrO BUIAA PABEH CNPOCY MPOILION Hee . Pazmep
3apabOTHOH MJIATEl MIPUBE/IEH C YUETOM YK€ BHIYTEHHOTO MOJOXOHOro Hamora. O[HA eIHHULA MOAETLHOTO
BPEMEHH PaBHA OJJHOH HexeH.

S5.2. IIpomMexyToyHast ATTECTAIMS N0 HTOrAM OCBOCHHS AHCIUILIHHLI (3K3aMeH).

ITpumepnblii nepevens BONPOCOB K IK3aMeHy
[lonsaTre Moaenu U MosenupoBaHua. O6bEKT, CHCTEMA H MOJICITb.
2. Onpenenenye noHATHs cucTeMbl. OCHOBHBIE TOHATHS CHCTEMHONO aHaM3a: Liefb, 33/aua. CrpykTypa
cucremMbl, OYHKUHMOHAJ CUCTEMEI,
Knaccel Mopeneii v ux cBoiicTsa.
IIporHosupoBanue napamMeTpos cuctembl. OGIIHE MPHHITHITB IPOrHO3MPOBAHKS. BHJIBI IIPOrHO3HPOBAHMS.
IIporHosupoBaHue napameTpos cuctempl. [IpOrHO3MpOBaHKE C IOMOLLIBIO METOIOB SKCTPATIOJNSIIHN. JTarbl
nporyosuposanus. CoaepikaHue 3Tarnos.
6. Ilpornosuposanne napameTpoB cucTeMbl. IIPOTHO3HPOBaHHE C NOMOLUBIO METOJIOB OKCTPANIONSLIHM.
OueHka MaTeMaTHYECKOH MO/IEJTH MPOTHO3HPOBAHMSL.
7. IlporHosupoBanHe mapaMeTpoB cucTeMbl. BeiGop MareMaTuueckoil Mosenu nporuozuposanus. O6iue
MPUHLIKIEI [IPOBEPKH aIEKBATHOCTH NPOrHO3HOM MOJIEIH.
8. IlporHosupoBanue napamMeTpoB cHcTeMsl. Jluueiinas moaens BpayHa.
9. IlporHosuposanue napameTpoB cucrembl. Moziens Xonbra-Yunrepea.
10. IMocTpoenue nuHeiHOH MHOro(akTOpHON MoIeNH. DTanbl OCTPOSHHS.
11. IlocTpoenue nuneHno# MHOrodakxropHoi Mojenu. OueHka QYHKUHH PErPEcCHH.
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12. Tocrpoenue nunelinoit MHorodakTopHoi Moenu. OT60p MIaBHBIX (axropoB. OCHOBHBIE NOHATHS, STATIBI
TIpoLIe/typhbl oTOOpA.

13. Tlocrpoerue nuHelHOH MHOrodakropHoit mMonemu. OT60p riaBHBIX (axropoB. Ananuz akropos Ha
MYJIETHKOJIMHEAPHOCTD, aHAIH3 TECHOTHI B3aMMOCBA3H (PaKTOPOB C 3aBHCHMOM TepeMeHHOIA.

14. Tloctpoenue nuneiiHoi MHorodakTopHOH Moaenu. OT60p rIaBHBIX (paxkTopoB. AHAIM3 CTENEHH BIHIHUA
(akTOpoB Ha 3aBHCHMYIO NEPEMEHHYIO; MpoBepka KOIDMULHEHTOB Ha CTATHCTHYECKYIO 3HAYMMOCTD,
HCCJIEIOBAaHNE 11eJIeCO00Pa3HOCTH HCKITIOUEeHHs (PAKTOPOR M3 MOJIEIH.

15. Ioctpoenue nunelnolt MHorodakTopHoii Monenu. [TpoBepka aJieKBATHOCTH MOJIEITH.

16. Cucremnas aunamuka. OGwias CTPYKTypa CHCTEM, IPAaHMIA CHCTEMBI, LENH obparHoii casu. bazosrie
NPAHLMIIBI.

17. Cucremunas nunamuka. ITpeobpasoBanme cHCTEMHO-IMHAMUYECKOM MOJIG/IH K CHCTEME ony.

18. CucremHas nuHamuka. MeToamka ynopsi04eHHs NOPSIKa BEIYUCEHHIA BHIPOKEHHUIH,

5.3. CamocrosTesibuasn paGora obyqaromerocs.
CamocrosTenbHas paGoTa CTYIHTOB M0 AMCUMIUIMHE BKIIOUAET B cefsi CIICYIOIME BUIIb! AESTEbHOCTH:
1. mpopaGoTky yueGHOro marepuaa no KOHCIeKTaM, yueGHO# 1 HaydHOlM JITEepaType;
2. noAroToBKY K NMPaKTHYECKHM M JIAGOPATOPHBIM 3aHATHSIM;
3. MOArOTOBKY MO BCEM BHAaM KOHTPOJIBHBIX MEPONPHSTHI, B TOM UMCIIE K TeKyLLeMy KOHTPOJIIO 3HAHHUH W
MPOMEKYTOYHOH aTTeCTalllH.
TeMel 151 cAMOCTOATEILHOI PAGOTDLI CTYACHTOB
MecTo MMHTAIIMOHHOIO MOJETHPOBAHHS B MCCIIEI0BAHMAX.
IIpumenenne TeOpUH BEPOATHOCTEH M MATEMATHYECKOH CTATHCTUKM K MMHTALIMOHHOMY MOJICTHPOBAHMIO.
Cratuctryeckue npobieMbl MMATAlHOHHOTO MOJIETHPOBAHHMS.
C6op undopmanuu o cuctreme, Gopmynuposanue npoGieMbl U ONPeNeIeHHS Leleil UCC/Ie0BaHHS.
Crpykrypa npejicTaBiieHHs JaHHBIX B MMHTALIHOHHBIX MOJIEJISIX.
Bu/ibl OLEHOK M METO/IBI OLIEHHBAHMSI IAPAMETPOB UMUTALMOHHON MOIEIH.
O611Me 1onoKEeHHs MPOBEPKH TUIIOTES O COTIACHH.
PaszpaboTka KOHLENTyaibHOH MOJIE/H: JIOPHKO-MATEMaTHYECKOE OMMCAHME MOJENUPYEMOl CHCTeMbI B
COOTBETCTBHH C (POPMYJIMPOBKOM NPoGIEeMBI.
Cospanue MMHTAIMOHHON MOJE/IH CPeCTBAMH CHCTEMBI MOJIEIMPOBAHHA.
Hcnbitanne M MCCEIOBaHHE MMMTALMOHHONW MOJENH C  MCIOJB30BAHMEM MCXOIHBIX JAHHBIX
MOJIEJIMPOBaHHSI.
11. TIpoeeaeHke HANPaBIEHHOTO BLIYHCIIMTENBHOTO SKCIIEPUMEHTA HA MMHTALIAOHHOH MOJICIIH.
12. Auanus v uHTEpNpeTaLs Pe3y/IbTATOB MMUTALIHOHHOTO MOJIE/IMPOBAHUS.
13. AnanuTHyeckuii METOI MMHUTALIMOHHOTO MOJETUPOBAHHMSI.
14. MeTo1 cTaTUCTHYECKHX HCIIBITAHHIA., '
15. KoMOMHHpPOBAaHHBIH METO IOCTPOEHHS HIMHTALIMOHHBIX MOJIEIEH.
16. IlapameTpel M NepeMeHHbIE HMHTALIHOHHOMH MOJIEJIH.
17. Knaccrpukains AMUTALHOHHBIX MOJIeNeH B 3aBHCHMOCTH OT THIIA MOJIEILHOTO BPEMEHH.
18. Moaenu obLIHMX CHCTEM.
19. Bo3MOKHOCTH HHTErpaLiMH HMHTHPYIOIHX MOZEJIeH ¢ MOMOLUIBIO MOZIeNeH 01X CHCTEM.
20. JIuckpeTHBIe MMUTALIMOHHBIE CHCTEMBI.
21. HenpepbiBHbIE HMUTAIMOHHBIE CHCTEMBI.
22. IlpMHLHIIBI U METO/BI MIOCTPOSHHMS HMUTALIMOHHBIX MOJIEJIEH.
23. AHAIMTHYECKHH METO/] MOCTPOSHHS HMHTALMOHHON MOJIEITH.
24. Meroj CTaTUCTHYECKOTO MOJIGTHPOBAHMUA.
25. KoMOMHMpOBaHHBIH MOXO/.
26. Cereroe CoBpeMeHHbIC HH()OPMALIMOHHbIE TEXHOIOTHH, BXOJHBIC H BBIXO/IHBIE CIELM(HKALIMH.
27. IlocTpoenue MozieNnel B KOMIIBIOTEPHBIX CPeaax sl MPOU3BOCTBEHHO-TEXHONIOIHYECKUX H COLHAJIBHO-
9KOHOMHYECKHX CHCTEM.
28. Buzbl npUMeHAEMBIX CHCTEM W NPUMeps! (POPMHUPOBAHK MIMUTHPYIOIIMX MOJIEICH.
29. BO3MOKHOCTH HMCNOJB30BAHUS HMMHTALMOHHBIX A3bIKOB. CBENEHHS O COBPEMEHHBIX IPOrPAMMHBIX
NPOAYKTaX B 9TOH 00acTu 1 00y4eHHne X NpUMEHEHHIO.
30. InanApoBaHHEe HMHTALIMOHHOTO 3KcrepuMenTa. CTpaTeruy 3aIycKa | NPaBHja OCTAHOBKH.,
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®ounp oueHounbix Mmatepuanos (POM) s NpOBELSHMS ATTECTALMH YPOBHS C(OPMUPOBAHHOCTH
KOMMETeHIUH 00y1aromHiXCs 110 JUCLHILTMHE 0)OPMIISETCS OTAENIBHBIM JIOKYMEHTOM.,



6. YYEBHO-METOJUYECKOE 1 UHOOPMAIMOHHOE OBECIIEYEHUE JAACTUITIAHBI

6.1. KnurooGecnedyeHnocTn

HauMeHOBaHMe JINTEPATYpPBI: aBTOp, HA3BaHMUE, BHJ W3/IaHuA, T'on KHUT'OOBECIIEYEHHOCTE
U3JaTeJIbCTBO H3aHUs

Hamyue B anekrponnom katanore DBC

OCHOBHaH JauTepartypa
Bepesosckas, E. A. CoBpeMeHHbIe MH(DOPMALMOHHEIE 2018 http://www.iprbookshop.ru/87410.html
TEXHOJIOTHH : yueGHoe nocobue / E. A. Bepesobekas. — Poctos-
Ha-Jlony, Taranpor : MU3patensctBo KOxHoro denepanbHoro
yHHBepcuTeta, 2018. — 76 c. — ISBN 978-5-9275-2426-6.
Edpomeesa, E. B. CoBpemenHble HHPOPMALHMOHHbIC 2020 http://www.iprbookshop.ru/86701.htm]
TEXHOJIOTHH: OCHOBBI PAKTHIECKOrO MPUMEHEHHUS B CPeJIe
AnyLogic : yueGroe nocobue / E. B. Edpomeesa, H. M.
Edpomees. — Capatos : Bysosckoe o6pasosanue, 2020, — 120
c. — ISBN 978-5-4487-0586-1.

Matemaruyeckoe 1 COBpeMeHHbIE HH(POPMALIHOHHBIE 2019 http://znanium.com/catalog/product/100
TEXHOJIOTHY : y4e0. nocobue / A.M. Bespykos, O.H. 5911

AnexceHuesa, — M. : UHOPA-M, 2019. — 227 ¢. + Hom.
Marepuansl [INeKTpoHHblii pecype; Pexxum moctyna
http://www.znanium.com]. — (Beiciee 06pa3oBanue:
Bakanaepuat). — www.dx.doi.org/10.12737/
textbook 59006f8ec13df8.73891496
CoBpeMeHHbIE HHPOPMALMOHHBIE TEXHOIOIMH B YKOHOMUKE U 2019 http://znanium.com/catalog/product/988
ynpasieHud : yueOnux / O.B. Bynsiruna, A.A. EMenssHOB, 974
H.3. EMenbsHOBa ; 01 pell. I-pa 9KOH. Hayk, mpod. A.A.
EMenbsnosa. — M. : UH®PA-M, 2019. — 592 ¢. — (Briciee
obpasopanue: Bakanaspuar). —
www.dx.doi.org/textbook 5b5ab5571bd995.05564317.
JlONONMHUTENRHAS JINTEpATYpa
Pewmun, b. K. CoBpeMeHHbIe HHOPMALMOHHBIE TEXHOJIOTHH 2016 http://'www.iprbookshop.ru/51719.htm|
 cucTeMbl ynpasienus / b. W. Pemmun. — M. : Undpa-
Hroxenepus, 2016. — 74 c. — ISBN 978-5-9729-0120-3.
Hepnsesa, C. H. CoBpeMeHHBIE HH()OPMAUHOHHEIE TEXHOJIOTHH 2016 http://www.iprbookshop.ru/50630.htm]
cucreM : yuebHoe nocobue / C. H. Uepusesa, B. B. Jlenucenko
; mox penakuueii JI. A. Kopo6osa. — BopoHex : Boposexckuit
rOCYIapCTBEHHbIH YHHBEPCHTET HHIKEHEPHBIX TEXHOJIOTHIA,
2016. - 96 c. — ISBN 978-5-00032-180-5.
CospeMenHbie MHPOPMALMOHHBIE TEXHOJIOTHH IKOHOMHUECKUX 2014 http://znanium.com/catalog/product/429
npoueccos: Yuebnoe nocoGue / H.H. JIbiukuna. - M.: HHL] 005
HH®PA-M, 2014. - 254 ¢.: 60x90 1/16. - (Boiciuee
obpaszopanue: bakanaspuar). (meperner) ISBN 978-5-16-
004675-4

6.2. Ilepnognyeckne u3ganus
Kypnan «Becthuk Poccuiickoit akanemun nayk», ISSN 0869-5873
2. XKypuan «BecTHUK KOMIBIOTEPHBIX M MH(OPMALIHOHHBIX TeXHOMOTHI, ISSN 1810-7206.
3. «Hndopmanmonnsie TexHomorun» ExeMecauHblii TeopeTHueckuii 1 NPHKJIAAHOA HAYYHO-TeXHHUYECKHIA
skypHan ISSN 1684-6400 IToamucHoi nupeke 72656
4. Kypuan «busHec-MHPOpMATHKA» — pEUEH3UPYeMblii MEXIMCLUMIUIMHAPHBIH HAYYHBIA  SKypHar,
BbimyckaeMbiii ¢ 2007 roga HanuoHaibHBIM MCCIIEOBATENECKHM YHUBepeHTeTOM «Bbiciuas mkona
okoHomuku»y (HUY BIID). AnmunuctpupoBanue sxypHama ocymecrsisercs Llkonol 6Gusnec-
unpopmaruku HUY BIIID.,
Kypnan «Becrnuk MuctutyTa skonomuku PAH»
Kypran «BecTHHK KOMNBIOTEPHBIX U HHPOPMALIMOHHBIX TEXHONOTHI»
Kypnan «Becthrk MI'Y: skoHOMHKa»
Kypuan «Bectrrk Poccukickoro sSkoHOMHYecKoro yHuepcuTera um. [lnexanosay
Kypnan «BectHuk puHAHCOBOrO yHUBEpcHTETaY
10 XKypnan «Bonpockl 5KOHOMHKH»
11. XKypnan «BbluHCcIUTENBHBIE TEXHOIOMHIY
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9.
10.

11,

6.3. Unrepuer-pecypeni

hitp://www.exponenta.ru — O6pa3oBaTeNbHbIA MATEMATHUECKHT IOpTAJL

http://www.kxlab.com - caiit _kx JlaGoparopuu. Otnpasras Touka nowcka MEGOPMAIMH O
HOBEHIMX HAYYHBIX Pa3paboTKaX B OONACTH BBIYHCTHTENHHON MaTeMATHKH, ABTOMaTH3ALHH
MOZCIHPOBAaHHS U IPOrPAMMHBIX NpoaykTax _kx JlaGopatopum.

www.mathhelpplanet.com - HekoMMepueckuii MaTeMaTHueCKwHit bopyM, Ha KOTOPOM MOYKHO
TOYUTb KOHCYJIBTAIHIO M PCATbHYIO OMOLIb B PELICHHH 110 MPAKTHYECKH JOGOMY BOTIPOCy,
CBA3AHHOMY C MATEMATUKOW U MHOI'OYHCIICHHEIMH €& IPUIIOKCHHUSIMH.

www.csin.ru - O6pa3oBaTe/IbHbIH HHTEPHET-POEKT, TOCBAIIECHHBIH computer science u CMEXHbBIM
AMCHHIUTAHAM. MBI (popmMupyeM KOMMBIOHHTH JiHOAei, IPODECCHOHANIBHO 3aHIMAKIIMXCS K
ADKE TIPOCTO HMHTEPECYIONMXCs JaHHOH TeMaTHkod. Taioke mbl cobupaem wmmpopMmarmio,
HaIpUMep, PYCCKOSA3BIYHbIE KYPCHI 110 HHpOpMATHKE.

www.teorverru - Ilopran, mnocBsimeHHBIf TakuMm pasjelaM MaTeMaTHKH, Kak TEOPHS
BCPOSITHOCTEH, MAaTEMaTHYCCKast CTATHCTHKA, TEOPHST MACCOBOTO 0OCITYKHBAHHS, MATEMATHYECKAS
TEOPHS TeeTpauKa u JIPyriuM IPHIOKEHHUIM TEOPHH BEPOSITHOCTEIA.

http://edu.ru - ®exepansupii mopran "Poccuiickoe obpazopanue", momnepxusaemsrit ®I'Y THUU
UTT "Wndopmuka'. Karanor HHTEpHET-PECYpCoB 110 IIpeaMeTam.

http://www.mathtree.ru - J[peBOBHIHBIH KATaTOr MATEMATHUCCKHX PECYPCOB  COMEPIKHUT
HHpopMaLKio o kadenpax, nepconax, myOnuKaimsx, GHGIHOTEKAX, KyPHATAX U T.11.
hitp://www.mathnet.rw/ - OG6mepoccuiickuif MaTemaTHyecKmit mopTal, IPEOCTABIIIOMIHH

POCCHHCKHM ¥ 3apyOeKHBIM MATEMATHKAM PasIHYHbIC BO3MOXKHOCTH B IOMCKEe HH(GOPMAIHH O
MaTeMaTH4YeCKOH H3HH B Poccuu.

http://algolist. manual.ru - CaiiT, IOCBAIIEHHbIH ATTOPHTMAM H METOIAM IIPOrPaMMUPOBAHUSI.
http://www.ecsocman.edu.ru/ - OGpa3oBaTeNbHBIM IOPTAT - HKOHOMHKA, COI[MOJIOTHS,
MEHE/KMEHT.

http://www.fea.ru/ - Ilopran maGoparopuu "Berauciurenshas MexaHnka" GU3HKOMEXaHUUECKOr0
¢axynsrera CIIOITIV.

7. MATEPUAJIIBHO-TEXHUYECKOE OGECIIEYEHHE JUCIUAINHLI

HJIE[ peaM3aliy JaHHOM JUCIHMIIIMHEI HMEIOTCS CIICHHAJIbHBIC TIOMCILCHH JJIS IIPOBEIEHMS

3aHATHH JIEKIMOHHOIO THNA, JabOPATOPHBIX 3aHATHI, TEKYIEro KOHTPONS H IPOMEXKYTOUHOI
aTTeCTAllNH, a TAKKE MOMEIIEHHUS JUIS CAMOCTOSTENBHOM paGoTEL.

JlaboparopHple 3aHATHS MPOBOASTCS B KOMIBIOTEpHOM Kiacce (100-3, 1226-3, 5116-3 mm

AHAIOTHYHON AyTUTOPHH B 3aBUCHMOCTH OT CETKH PACIIHCAHHSI).

1.

2;

(78]

Ilepeyenn HCIOJIB3yEMOT0 THIEH3HOHHOTO IIPOrPAMMHOTO 00ECIIEUSHHS:
IpuknajHoe nporpammuoe obecneuenne: bpaysep; Adobe Reader; MS Word; MS Excel; MS
PowerPoint u z1.p.
Cpena paspaborku MS Visual Studio unu ananoru.
Ipuxnajnnpie MaTemMaTHueckue nakets: AnyLogic, Maple; MathCad; MatLab u xp.



Pa6ouyro nporpamMmy cocraBui A
Honenr xad. OullM, k.1.1. A6paxun C.U.

v/ '
Peuensenr (npencraButens paGoTonares) y M

3am. mupextopa no passuriio Q00 «banancy Koxun A.B.

/
IIporpamma paccMoTpena 1 ofo6peHa Ha 3ace1aHuy Kade 3HKH U [IPUKJIAJIHON MATEMATHUKU
Tporokon Ne /ot 903 Jcildrona _
3aBenyronmii kadenpoit GulIM

Pabouas nporpamMma paccMOTpeHa u ofobpefia Ha 3ace/aHu y49e0HO-METOIUYECKON KOMUCCHH
Hanpasnenus 02.03.01 MaremMaTnka 4 KOMIOBIOTEPHBIE HAYKH

Iporokon Ne 7 ot 30 04. 2021 rona
Ilpencenarens KoMuccuu — L bypxos B.JI.

Apaxkensa C.M.




JIUCT INEPEYTBEPKJIEHUSA
PABOYEM ITPOI'PAMMbI JUCHUTTIINHBI

Pabouas nporpamma ono6Gpena na 20 /20 yueOHbIi roga
ITporokon 3aceanus kadeapsr Ne oT roja
3asenyrouii kadenpoii

Pabouas nporpamma ono6pena na 20 /20 yueOHBIH roj1a
IIporokon 3acenanus kadeapni N oT roza
3aBeayrowmii kadeapoii

PaGouas nporpamma ofio6pena Ha 20 /20 yueOHbIH rona
IIporokon 3aceanus kadeapsr Ne oT roaa

3aseayrowuii kadenpoi




