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1. HOEJIHA OCBOEHWSI JUCUATIJINHBI

Lenb  ocsoenns  aucuumanbsl  «MMUTALMOHHOE  MOACTMPOBAHME) —  J1aTh CTyaeHTaMm
COBPEMCHHbIC TCOPETHYECKHE 3HAHMA B 0611ACTH METO/I0B MMUTALMOHHOTO MOAENMPOBAHKS M PA3BUTE
[IPAKTHHECKWE  HABLIKM  IIOCTPOCHWS  MOAECH  pealibHbIX  9KOHOMMYECKHX, COUMANbHLIX M
MPOU3BOACTBEHHO-TEXHOMIOIHYECKUX CHUCTEM [NIS MPOBEAEHHUST COOCTBEHHBIX HAYUHBIX MCCNEA0BAHUI B
(puHancoBo-skoHoMUUeckoH  chepe W GOPMHUPOBAHMS,  HABBIKOB NPWHATHA WM pealii3alny
YMpPaBJICHYECKUX peLIeHUH,

B xose wn3ydenus peanbHBIX CHCTEM HMCCEAOBATENSAM NPHXOLWTCS  CTATKHBATBCH  C
COBOKYMHOCTBIO  MPOOJIEM, CBA3AHHBIX € HEOOXOAMMOCTBIO BBIACAEHHS CHCTEMbI M3 CPEbl, €€
(hOPMATLHOIO ONUCAHMS, OMPeAe/eHNs MEXaHU3MOB B3aUMOACHCTBUS UacTel cHCTeMbl mMexny coboi w
CHCTEMbI € BHEIIHCH Cpe/lol, BbiGOpa Wi pa3spaGOTKHM ONTUMANBLHOTO ANTOPHTMA  YNPaBIEHMWS,
OTMTHMAILHOTO TIPOEKTHPOBAHUS. OjiHOBpeMeHHoe UCIIONIB30BAHUE TEOPETUYECKMX u
OKCNEPUMCHTAJIBHBIX  MOAXOAOB K MOACAMPOBAHMIO  (QYHKLMOHWPOBAHMA  pEabHOW  CHCTEMBI
obecrieurBatoT Gonblryio 3hheKTHBHOCTL peileHns 3aad YIPaBJiCHHS W MOBILIAIOT 060CHOBAHHOCTD
MOMYYCHHBIX Pe3y/ibTaTOB. BmecTe ¢ Tem, BHeApeHWe TeOpeTHYeCKUX pe3ybTaToB 6€3 OrbITHOM
TPOBCPKK Ha MPaKTHKE MOXKET MPUBECTW K HEraTMBHBIM MOCHEACTBMAM, CBA3AHHBLIM C MOAYYEHHEM
HEJOCTOBEPHBIX pesynbTaTos. Bce 3To FOBOPUT O HEOOXOAMMOCTH IKCNEPUMEHTANLHON NpoBEpKY
paspabaTblBaeMbIX TEOPETHUECKMX MOACIIEH ¥ rUMoTeS,

B ofnacTy ynpasaenus CroKHbIMH OPraHU3aUMOHHBLIMH CHCTEMAMH, K KOTOPbIM OTHOCATCS
SKOHOMHMYECKME, COUNAbLHBIC W MPOU3BOACTBEHHO-TEXHOJOTHUECKHIE, OMbITA MPOBEAEHHA HATYPHbIX
SKCMEPUMEHTOB HE CyluecTByeT. bonee Toro, nposeaeHHe IKCIEPUMEHTOB HaA PeabHbIMKU CHCTEMAMK
MOJKET ObITb HELOMYCTMMO TO MOPA&IbHBIM WM STHHECKUM COOGPAKCHMSIM MIH M3-33 GOMbLUINX
(MHAHCOBBIX 3aTpaT, CBA3AHHBIX C X OCYLIECTBICHHEM.

Ha cospemenHom oTane onnum u3 HanGonee BaHbIX M MOJIE3HbIX OPyani aHanusa CTPYKTYpbl
CJTOXKHBIX TIPOLECCOB U CUCTEM SIBJICTCS WMHUTAUMOHHOE Mojenuposanve, OHO 1aeT BO3IMOMCHOCTDL
MOJIL30BATEIO  SKCNEPHUMEHTHPOBATL ¢ CHCTEMaMU (CYUIECTBYIOLUMMH WITW [IPE/UIAraeMbiMi) B Tex
Clytasx, KOrna AC/aTh 5TO HA PEALHOM OOBEKTE NPAKTHYECKH HEBO3MONKHO WM HELleecooBpasto,
MO3BOJIACT y3HATH NAHHBIC O COCTOSAHUM CHUCTEMbl WM OTAECSbHBIX €€ EMEHTOE B ONpECIeHHbIE
MOMEHTBI BPEMEHH.

2. MECTO JUCHUIVIMHBI B CTPYKTYPE OIIOI BO

Ancunnanna «MMUTALMOHHOE MONENMPOBAHUE» OTHOCHTCS K AMCUMMIMHAM o0s3aTelbHOM
yacTh 6710ka b1 Juenunnuusl (Moaysu) yueGHOro miiana,

Wsyuenne faHHON AMCUMNIMHBL MPOXOAUT B BOCHMOM CeMECTPEe W ONHUpaeTcs Ha pesysbTaTax
M3YYCHUS  AMCUMMAMH  «Maremaruueckuil  awanus»,  «Asarebpa  u reomMerpus»,  OCHOBBI
NpOrpaMMHpoBanuay, «HucsieHHble  MeTomb», «OGbEKTHO-OPUEHTHPOBAHHOE MPOrpaMMHUpPOBAHUEY,
«Teopust BEPOATHOCTEH K MaTeMaTHdeCkas CTATHCTHKAY, «JlnckperHas maremaTuka», «MeToabl
ONTHMHU3ALMH H UCCIIE0BAHNE ONEpaLMiy u ap.

st yCrielHoro 0CBoeH st Kypea CTyAeHThl A0JKHbBI: 3HATH KaK CO30ABATH M HCCNEA0BATD HOBbIC
MAaTCMAaTUHCCKME MOACIH B CCTECTBEHHBIX HAYKaX; yMETb HaXOAWTb, (OPMYJMPOBATL M pelath
aKTyallbHbIe M 3HAUUMBIE NPOOIEMB! (DYHIAMEHTATLHOR W NPUKNAIHON MATEMATHKM, CAMOCTOSTENbHO
CO3/ABATE TMPUKIANHBIC [POTPAMMHBIC CPEICTBA HAa OCHOBE COBPEMEHHBIX HWHDOPMALHOHHLIX
TEXHONOMMHA W CETEBBLIX PECYPCOB; BIAfeTb CMOCOBHOCTBIO K abCTPakTHOMY MBILLIEHWIO, aHATH3Y,
CUHTESY; I NPUMCHEHUIO METOL0B MaTeMaTHYeCKOro W alropuTMHYECKOTO  MOJIEIHPOBAHHS rpu
PCLICHUN TCOPCTUHECKUX U MPUKNA/IHBIX 38/1a4; CLIOCOOHOCTBIO K TBOPHECKOMY NMPUMEHEHHI), Pa3BUTHIO
4 poallusaliy MaTteMaTUueCKn CHOMHBIX ANrOPUTMOB B COBPEMEHHBIX [POrPAMMHbBIX KOMIIEKCAX;
CMOCOOHOCTBIO K COGCTBEHHOMY BHMAGHHIO TNPWKJIAAHONO acrekTa B CTPOTHX MaTeMaTHYECKUX
bopMyupoBKax.

3HaHMs, MOJIyUYeHHBIE B paMKax U3YYEeHUst JaHHOW JUCLMIUIUHBIL, MOrYT OBITh
TPUMEHCHBI JULsL HAIMCAHUS BBITYCKHOM KBaIHGUKAIIMOHHON paboThl.



3. ITAHUPYEMBIE PE3YJIbTATBI OBYUEHUS 1O AUCIATIJINHE

[Inanupyemele  pesyinbrathl ofydenus no AWCHHUIUIHHE, COOTHECEHHBIE C TUIAHUPYEMbIMH
pesynbTatamu ocBoenus OITOI]:

Koa popmupyempix

VYposeHb ocBoeHuUs

[lnanupyemsle pesynbTatsl 00yuenns No JUCUMNANHE

KOMIeTeHIn i KOMIIETEHLINU XapaKkTepU3yIOIUMe 3Tallbl (POPMUPOBAHNS KOMIETEHLIMI
(I10Ka3aTeN U OCBOCHHS KOMMETCHLIMH)
! 2 3
OIIK-1 Crioco6H0CTE HactauHoe 3HaTh:
NPUMEHSTh OCBOCHUE — 0asoBBIMM  3HAHWAMM,  NOAY4YEHHLIMU B 06JACTH
dyHRamenTanbHblC MaTEMaTHYECKUX W (MJIN) ECTECTBEHHBIX HAYK.
3HAHHUA, TIONyHEHHbIE B Vmets:
obnactu —  HCNonb3oBaTh 0a30BbIC 3HAHNA U3 00JACTH MATEMATHUECKNX
MAaTeMaTHUECKUX U (MiIK) W (WIM)  €CTECTBEHHBIX Hayk B  Npo)ecCHOHAILHOI
€CTECTBEHHBIX HayK, M NeATeNbHOCTH.
MCTIONb30BaATh UX B Bnapets:
npoteccnonanbHoti —  HaBblKamu BbIOOpa METOAOR peulenus 3aaay
ACATCNLHOCTU npogeccHoHanbLHoH NEATEJILHOCTH Ha OCHOBE
TEOPETUUECKHUX 3HAHMI, |
OI1K-2 Cnoco6uocts Yactuunoe 3HaThb:
MCTOJIb30BATE OCBOEHHE —  PAacCLIMpeHHbIE 3HAHUA B 061ACTH MATEMATHKH:
ajanTupoBars — MATCMaTHUYECKWEe  OCHOBbI, OCHOBHLIE [ONOXEHUS U
CYLLECTBYIOMINE KOHIIenIuy B 00JIaCTH MPOTPaMMUPOBAHMSI;
MareMaTiecKue —  ApXMTCKTYpa A3bIKOB MPOrpaMMUpOBAHY;
METObI ¥ CHCTEMBI — OCHOBHAajt TEPMHHOJOIMS B OBJIACTH  NPOFPaMMHOrO
NporpaMMHUpPOBAHKAA IS obecreuen s,
pa3paboTKH 1 VMeTb:
peaiusallny anropuTMos —  OCYUIECTBIATh O0BOCHOBAHHBINA BHIGOD MaTeMaTHyeckux W
PEHICHUA NPHKNALHLIX KOMIMBIOTEPHBIX ~ METOMOB, 4 TaKKE  HEOGXOLMMOro
Jadax NporpamMMHOro  ofecrieveHns Nnpu  pewedud  3a4au
NpogeCcCHoHaNbHON AEATENLHOCTH,
Braners:
~  HaBbIKAMM NPHUMCHEHNS JaHHBIX METOLOB W NMPOrPaMMHOro
obecneueHus npu pemieHny KOHKPETHRIX 3aAaY.
OIK-3 CnocobHocTh Yactuunoe 3HaTk;
MPUMEHSITE U 0CBOEHHE

MOIU(PHLUPOBATE
MaTeMaTU4eCKHE
MOJE/IH IS pelLieHns
3a1a4 B o0actu
npodeccuoHanbHok
AEATENLHOCTH

—  NPUHUWTIEL MATEMaTHYECKOTO MOARIUPOBAHKS;

— THIOBbie  (YHHBEpPCANlbHbIE) MaTeMaTHYeCKUE  MOAENH,
(GopmyIbl, TEOPEMBI U METOIbL, UCNONIb3YeMbIE B LIMPOKOM
HaGope obnacrell npumenenus NPHKNANHONA MaTeMaTHKH,

Ymers:

~ OCYWECTBIATE  OGOCHOBaHHBIN  BHIGOP  ANEKBATHBLIX
TI0CTABJICHHOMN 3anaue 6a30BbIX MATEMATHYECKNX MoLened;

-  MOJUHUMPOBATL  6a30Bble K (nnu)  paspaGarbiBaTh
OpHIMHAIbHBIC MATEMATHYECKUE MORE/H B COOTBETCTEUN CO
cneunpukoil mocrasneHHoM 3agaqn MOACITHPOBAH U,

Bnaners:

~  HaBbIKAMA BbINOJHEHMA MATEMATHYECKOTO MOAENMPOBAHNS
OT aHannsa N0CTaHOBKM 3a4a4HM IO aHAJIM3a PE3YJIbTATOB.




4. OBLEM Y CTPYKTYPA JUCIUIITIAHEI

TpynoemMKocTb QUCLMILTMHEI COCTABASICT 3 3a4ETHBIX eANHMLBL, 108 Jacos.
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Ofuue MpUHUUIEI
MOZAETHPOBAHUS
| | mporHosuposaks, 7l T4 - > |16 4/66.7
MaremMaTHJyecKas MoCTaHOBKa

33241 MONCJIMPOBAHUS 1
MPOTHO3UPOBAHMUS.

DKCTpanosUHOHHBIE METObI PeHTUHI-KOHTPOAb
MPOTrHO3UPOBAHYSA NapaMeTpoB 4 24 8/57 | Nei

cucTembl. MHorodaxkTopHoe
MOLENHUPOBAHHE.

5-10
(@)Y
|
(=]

OCHOBHbIE METONOJIOTUUYECKHE PelTrHr-KOHTPONb
MOAXObl K MOCTPOEHHUIO Ne2
HMHTALHOHHEIX MOZIENEH. 7 ) B I 0/0
KoHuenuus yHuBepcanbHOH
CUCTEMbI IMUTALIMOHHOTO
MOJENNPOBAHUSA.

11-12

CucremHas JIMHAMHKa KaK PeHTHHI-KOHTpOb
crocob UMHTANIOHHOTO © Ne3

4 | MOLENUPOBaHUA nl 7 6 - 8 |20 8/57.1
MPOTHO3UPOBAHUA  COLMANBHO-
3KOHOMMWUYECKHMX T1aPaMETPOB.

[3-1

Bcero 3a 7 cemecTp: 7 18 | 18 | - 18 | 72 22/564 3a4eT

Hasnuyie 8 ancunnsne KIT/KP — — _ — _ _ _ =

Hrtoro no avcunmnivue 7 18 18 - 18 72 22/564 3a4eT

CoaeprkaHue JJEKIHOHHBIX 3aHATAN 110 THCHUIIHHE
Pazpes 1. O0mne npuHOUIILI MOIEJTHPOBAHNSI H NPOrHO3HPOBAHMS, MaTeMaTHYeCKas MOCTAHOBKA
321291 MOJ/1eJIMPOBAHNS K POTHO3UPOBAHUSL.
— MaremaTtuueckue Moaxo/bl K npordozrposanuto. [louatue «Mopaenby. (2 waca).
— Tpebosanus, npeabsapaseMble K Moaein. dyHkuuu mogend. Knacendukanus moaeneid. [lpumepsl
mozenei. (2 vaca).
Pazgen 2. DkcrpanoJsuHOHHBblIE METOAbI NPOrHO3WPOBAHHSI NAPAMETPOB  CHCTEMbL

MuorodakropHoe MoaeMpoBaHue.
— IlpenBapurenbHble MOHATHS U onpenenacHus. [IporHo3npoBaHNe HEH3BECTHBIX 3HAYEHUH 3aBUCHMOMN

nepemenHoii. [lporHosuporanre ¢ MOMOIIBIO METOAOB 3KCTpanossinru. Moaens bpayna. Mogens
Xonbra-Yuntepea. (2 uaca).

— OueHka napameTpoB JHHeHHOH MHOrodakTopHO# moaenu. [ToctpoeHue nrHeHHON MHOrohakTOpHOH
perpeccHOHHON Mojen. (2 vaca).




— Ilpouemypa otbopa 3HauMmbIX GakTOpoB JMIeHHOH MHorocakTopHod wmoaenn. OueHka
aJIeKBaTHOCTH MOJeNH. (2 yaca).

Pa311en 3. OcHoBHbBIE METOA0JOIrNIE€CKHEe MNOAX0Abl K IOCTPOCHHI) MMHTAINHOHHBIX MO/I¢JIeH.
Konuenums yHuBepcaanOﬁ CHCTEMbI UMHTAIHOHHOI0O MOACNIHUPOBAHHIL,
— TloHsTHE WMHTALIKOHHOIO MOACIHPOBAHNS. HpenmymeCTBa WM HEAOCTATKHU HWMHUTAUHOHHOIO

MoJenupoBaHns. [lpouecc UMUTALLMOHHOTO MOAENUPOBaHUs. KOHLEMLMS YHUBEPCAILHON CHCTEMDI
WMUTALHOHRBOr0 MOJie/InpoBaHua, (2 vaca).

Pazpen 4. Cucremuas JAHHAMAKA KAK  CIO0CO0 MMHTAIMOHHOIO MOJENUPOBAHHSI H
NPOTrHO3HPOBAHHUS CONHAIBHO-IKOHOMHYECKHX NAPAMETPOB.
— llpeanocsitky ¥ orpaHudeHusi. CructemMHas OHHamuka. bazoBble NPUHLUNGI CUCTEMHOW TMHAMUKH.

(2 vaca).
— IlpeobpazopaHue cMCTEMHO-IHHaAMHUYecKOR Moaenu k cucteme OJ1Y. (2 uaca).

Coaep:kanne J1a60paTOPHBIX 3aHSTHI N0 AHCHHNJIHHE
Pazpen 1. O6mue npuHINNOBI MOAETUPOBAHHA U HPOrHO3ZAPOBAHNSI, MATEMATUYECKAS IOCTAHOBKA
3aa4H MO/AeJTHPOBAHNUSI H IPOTHO3HPOBAHHAS.
— Tlocrpoenue monenu GaHKOBCKHUX MoTOKOB (2 uaca).

Pa3ueﬂ 2. 3KCTpal’IOJ’lﬂuﬂ0HHble METOIbI IPOrHO3IUPoOBanHUs napamerpon CHCTEMDI.
MuorodpakropHoe Moae/ I poOBaHuE.
— IIporrosupoBanue ypoBHs 1ieH Ha ['CM ¢ momomipio nuHeiHol moaenu bpayna. (2 vaca).

— IlporHosupoBanue ypOBHS HAJIOrOBbIX JOXOJO0B C MNpHUMEHeHHeM Mogenu XoJsbTa-YuHTepca. (2
yaca).

— Tloctpoenre nwuHeitHoli MHorodaxkTopHOM Momenu. OtOop rnaBHbLIX (BAaKTOPOB ©  MPOBEpPKA
aJleKBaTHOCTH MoJenu. (4 uaca).

Pazpenn 4. CucremHast JHHAMMKA KakKk cnoco0 MMHTANMOHHOrO  MOJEJMPOBAHAH W

IIPOrHO3YPOBAHAS COLHATLHO-IKOROMHUYECKHX APAMETPOB,

— MogenupoBaHue  IPOM3BOJICTBEHHOTO  Mpolecca:  TMOCTPOCHUE  UMUTAUMOHHOW — moaen,
npeobpazoBanue UMUTALIMOHHON Mozenu k cucteme OJ1Y. (6 vacos).

5. OBPA3OBATEJIBHBIE TEXHOJIOI'UHA

B npenogaBaHnu AMCUMIUIMHBI MCMOJBL3YIOTCS pazHoobpasHble 00pasoBaTefbHbie TEXHOJOrHH
KaK TPaAULHOHHbBIE, TAK U C MPUMEHECHHEM aKTHBHBIX W MHTEPAKTHBHLIX METOAOB 00YyUeHus!,
AKTHUBHbBIE H HHTEPAKTUBHbIC METOAb! 00YUCHUS:
— Ilpobnemusie nexumu (pazgen 1 —4)
— D'pynnoeas auckyccus (Bce nabopaTopHbie ¥ MPAKTHUECKHE 3aHATH);
— AHanus cutyauui (mpakTHiecKkue 3aHsTHs );
— Pa3bop koHKpeTHbIX cuTyalnil (Bce nabopaTopHbIe U NMPAKTHUESCKUE 3aHATHA);
— VYposuesas  auddepenunauns  (Bce  nabopaTopHble  3aHATHA,  KOHTPOJbHbIE
MEPOTIPUSITHA),

6. OIEHOYHALIE CPEACTBA JJISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
OPOMEXYTOUYHOM ATTECTALIAA IO UTOTAM OCBOEHUSI JUCIHUILIMHLI U
YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJLHON PABOTHI
CTYIAEHTOB
Texkymuii KOHTPOJIbL YCHEBAEMOCTH CTYAEHTOB
KonTposibHbie Bompoch! K peTHHI-KOHTPO. 110 Nel
Bapuanr 1
Bonpoc 1. O6bekT, cucrema v Mogenb. OObIACHUTE, HEM 9TH MOHSITHs OTJIMYAIOTCS APYT OT Apyra.
Bonpoe 2. B npusefieHHOM crnucke UM(pamMH, B NpPaBWILHOM HOPAAKE OTMETLTE ITallbl, KOTOPbIE
MpeAyCMOTPEHDI A1 pa3paboTKK U peasn3auri HMUTALMOHHON MOAEH.
U Onpenenenue rpaHui CUCTEMDbI U  Mopdonoruueckoe onucaHne CHCTEMbl
U Onpoc skcnepros U Ananuz (MHTEpnpeTalms) pesybTaTos



U PaspaboTka 3¢KU3HOrO NpoeKkTa U OueHka afekBATHOCTH MOACH

Q Tlnaduposanue MalnrdHHbIX 3kcriepumertos O Odopmi-€ KOHU-H cXeMbl B BUIE ANarpaMMbi
Bonpoc 3. JlaHa moueib HekoToporo obbekTa. llepeuncnedsl knacehl moaeneh. Onpeaennre, BEpHO Ju
WACHTU()MLMPOBaHA NPUHAAJIKHOCTE MOJGTU TOMY MK MHOMY Knacey. [loscHuTe oTseT.

Tpexmeprast moaeJib My3es, peannzoBanuas Ha IJBM. C nomouibto Hee MOXKHO

Mojeins .
«IPOATHCHY MO MOMELIeHUSIM, TOCMOTPETL HA IKCIHOHATHI,

Buibop
na aa/ner Her

Knace mopenei [Tosicuenne

reoMerpuuecrasn

pusnueckas

MaTepHaJIbLHAN

dyurkuHOHANbHAS

crarmuecran

MaTeMaTH4YeCKasad

KOMILIOTEpHAaH

Bapuanr 2
Boupoc 1. [lepeuncaure TpeGoBanus, npeabspasemble kK Moaenu. [lepeuncaure GyHkunn moaeny.
Bonpoc 2. B npuseaenHoM crnucke uHdpamu, B NpapuibHOM MOPAAKE, OTMETbTE ITaMbl, KOTOpblE
MpefyCMOTPEeHbI U1 pa3paboTKy U peann3aliy YHUBEPCAJIbHOW UMUTALIMOHHON MOJIeSTH.

U JoxyMeHTUpOBAHHE U peanu3alus MOJIENH U BbipaGoTka KpUTEpHEB TOYHOCTH MOJEIH
U PazpaboTka KOHIENTYaabHOM CXeMEI U Ouenka aieKBaTHOCTH MOJIE/H

U Paspaborka TeXHHYECKOTr0 3aIaHus O Tpaucnauus moaenu

U TIIposenenue skcriepumenTa U Paspaborka aneMeHTapHbIX 6J10KOB MOAEIH

Bonpoc 3. lana mouens Hekotoporo oobekTa. [lepeuncnensl knacesl Mozeneit. Otpeennute, BEpHO Jiu
WAESHTU(PHLMPOBAHA MPHUHAMICIKHOCTb MOJGIN TOMY WIIH HHOMY Kiaccy. TloacHWTe OTBeT.

Monesnb DyeKTponnas reorpaguyeckas kapra Baagumupckoi o6Jactu
Knace mopenei Heibop [TosicHenue
aa | ma/wer | wmer
reoMeTpuecKas
OmoJiornyecKas
matepHaabHas
CTPYRTYPHAS
cTaTuveckas
cToxacruyeckas
KOMIILIOTEDHASA
KoHTpoabLHbIE BONPOCHI K PEHTHHN-KOHTPO110 No 2
BapnanTtl
3agaqa 1. B tabauue npuBeASHbI 3HaUEHUA NapaMeTpa y W MaTH hakTopos,
ot 1 2 3 4 5 6 7 8 9 10 11| 12 | Cp.3H.
Y 129 207 172 230 215 345 331 340 292 372 416 | 402 287,58
X| 49 78 84 94 65 99 111 142 103 189 152 | 181 112,25
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 43 429 287 | 367 157,33
Xs 150 300 180 230 215 345 331 350 292 372 420 | 450 302,92

Huxxe npupenena matpuua koppensunit mexy dakropamu v mexcay hakropamMmu v 3aBUCHMON
nepeMeHHON. 3anoJIHUTE NaHHYI0 MAaTPHLLY HEAOCTAIOLLMMU 3HAYCHHAMH.

X1 X2 X3 X4 Xs y
X1 | 0,73 -0,05 0,75 0,86 0,88
X2 1 0,02 0,33 0.70
X3 I 0,12 -0,25 -0,32
X4 1 0,53 0,48
X5 ] 0,96

[pepnoxure HCKIIOUUTE (HAKTOPBI ITYTEM MX AHAIN3a HA MYJIbTHKOJUIMHEAPHOCTh W TECHOTDI CBSI3H C
3aBUCHMOM NepeMeHHOMH:




® [TOPOT KOJUIMHEapHOCTH (haxTopoB 0,9;
® TIOPOT TECHOTHI CBSA3ECH MeX Ty HUMU U 1apamerpom 0,5,
dakropsl, koTopbie Ber mpennaraere neximounts? [lodemy Brl npearaete nX NCKIIOYUTH?

3apaua 2. Jlana muorohakTopHas MOJIENb
y=371,39x; + 1038,13x2 — 34711,61,

KOTOpasa noCTPoOCH

d NP CICAYIOMNX 3HAYCHUSIX ITapaMCeTpa ¥ 1 (baKTOpOB X1 4 X2!

t 1 2 3 4 CraHmapTHOE OTKJIOHEHUE
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

KakoBo konnyecTBO cTemeHe# cBoboab! /7 ¥ f2 U1 F-CTaTUCTUKH 1IPU OLEHKE aJ1eKBaTHOCTH

Mojenu?

OnpenenHTe HAaCKOJLKO IPOUECHTOB YBCIUUNUTLCS ITAapaMCTp Y, CCJIM U30JMPOBAHHO YBEJINYHUTDL
Ha OJIUH IIPOOCHT 3HAYCHUC X| U X2 COOTBECTCTBCHHO.

Brrauciinre Mephbl Bapuaivii pakTopos.
3anaua 3. [losicHUTE, UTO TaKoe OCTATOYHAS JUCIIEPCUsl OTKIIMKA?

Bapnanr 2
3anaua 1. B tabiivue npuBeeHb! 3HAYCHUS NAPAMETPA Y U NATH (PAKTOPOB,

t 1 2 3 4 S 6 7 8 9 10 11 12 | Cp.3H.
y| 129 207 172 230 215 345 331 340 | 292 372 416 | 402 | 287,58
X] 49 78 84 94 65 99 111 142 103 189 152 | 181 112,25
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 | 287|367 | 157,33
Xs 150 300 180 | 230 215 345 331 350 292 372 420 | 450 | 302,92
Hibie npuBeaena matpulia Koppensudit mexay dakropamu v mMexy hakropamu W 3aBUCHMON
n@peMCHHOﬁ. 3anogHuTe AJaHHYIO MH‘]'lely HEJOCTAOUIMMHU 3HAUEHNIAMU, o
X1 X2 X3 X4 X5 Yy
X 1 0,73 20,05 0,75 086 088
X2 1 0,02 0,33 0,70
X3 1 0,12 -0,25 -0,32
X4 ] 0,53 0.48
Xs I 0,96

HpeﬂHO)KI/ITC UCKITKOYUTDL C])aKTOpr MyTEM UX aHalli3a Ha MYJIbTUKOJJIMHEAPHOCTL U TeCl—i-(TTbl CBA3U C
3aBUCHMOM NepemMeHHOI:
® II0pOr KOJUIMHeapHocTH (pakTopos 0,9;
® IIOpPOT TECHOTHI CBA3EY MLy HUMH U napameTpom 0,5.
@akropsl, KOTOphIe BHI IpearacTe HCKITOUUTE?
[Houemy BrI npejuiaracte uX HCKIIIOUHTE? OTBET 3aMUINNATE HUKE B IPAMOYTOJILHHUKE.
3anayva 2. Jlana MHOrO(aKkTOpHast MOAEIb
y =371,39x1 + 1038,13x2 — 34711,61,

KOTOpas IIOCTPOEHA MIPHU CIEAYIOMUX 3HAYEHUAX IapaMeTpa y M GakTopoB X| U X2:

t 1 2 3 4 CTaHaapTHOE OTKIIOHEHHE
y 5346 7258 9319 9634 1996,24
X1 32 35 37 41,2 3.86
X2 27,2 27,8 29,2 28 0,84

KakoBo konmu4ecTBO cTemnenet cBoOOb f; U fo it F-CTaTUCTUKY MPH OICHKE 8JICKBATHOCTH
Mozemu? OTBeT:
Ornpenennte HACKOIBKO IIPOLEHTOB YBEIHUUTHCS TAPAMETD Y, €CJIH H30JIMPOBAHHO YBEIUYHTE
Ha OJ{UH IIPOLEHT 3HAYEHUE X| U X2 COOTBETCTBEHHO.
Brraucimre Mepe! Bapranuii paxTopos.
3apaua 3. [losicHuTe, UTO Tako€ OCTATOYHAS MUCIICPCHS OTKIIAKA?
KonTpoJibnble BONpockl K peliTHRI-KOATPO10 Ne3



Bapuanr |
Bompoc 1. K kaxomy (kakum) npuHLHMITY CHCTEMHON AMHAMUKHM OTHOCHTCSA CITELYIOLUEE BbIPAKEHHE:
«Temnbl ONpeneAtOT BENMUHY YPOBHEH, & Te, B CBOIO OYEpPElb, BIUSIOT HA TEMNbl. DTUM 0GbACHIETCA
HETPUBHUASTLHOE MOBEACHHE CJAOKHOU CUCTEMBLY.
— K npunuumy ¢poHI0BBIX NOTOKOB.
— K npunuuny o6paTHbix cBs3eit,
— K npunuuny Heautelinocru,
— K npuHuuny nparmarusma.
— Hu k ogHOMY U3 BblLLIENEPEYHCNEHHDIX.
- Hpyro# orsert.
Bonpoc 2. Hapucyiite SADT auarpammy, onucbiBaioutyio npouecc oGyueHHs CTYAEHTa 3a/aHHOM
AMCUMIUIMHE B TEYGHMe ceMmecTpa (CO chaued 3adeTa W dk3ameHa). B auarpamme  A0JKHbL
MpUcyTCTBOBaTE  ciienywomme  Onoku:  «llocetuts  3aHsTHs»,  «BBIMONHUTL  POMEKYTOUHBIE
meponpuaTusy, «Cnate 3aver», «llojrotoButhes k sk3ameHy», «Crath sk3amen». B amarpamme
MpeaycMOTPETh Cllydai, KOraa CTYACHT Ha 3K3aMeHe MOJyHaeT HeyAOBIETBOPHTENLHYIO OLEHKY H HACT
Ha nepecaauy.
Bonpoc 3. B obnactHoit GropkeT (HayanbHoe 3Havende kotoporo pasto 100000 Toic. py0.) exxemecsyHo
NoCTYNaloT JOXOAbl MO 4-M BMAAM OCHOBHBIX HAJOrOB. YpPOBEHb MOCTYMAGHHA B KaXKAOM MECALE

TpejcTaBaser coboi cnyuailHylo BENWYUHY C MATEMaTHYECKAM OXKHAAHUEM V., i= 1,4 Toic. py6. u

avcniepenel O, (cM. Tadi.).

Homep poxona MaTtemMaTHYeCKOE 0KHM/IAHUE, V; | Aucnepcns, O,
I 1 120000 . 10000 |
| 2 140000 _ 15000

3 600000 i 50000
4 300000 20000

OGCJaacTHON OIOMKET HeceT pacxojibl no 5 craTeaMm. ExxemecauHas noTpeGHOCTL MO CTaThbAM
cocrapysitor 200000, 100000, 400000, 300000, 150000 Tric. py6. cooTBeTcTBeHHO. Ecnu na NOKpLITHE
Pacxo/loB  MOCTYIJICHHH HEJOCTATOYHO, TO 3ajeHcTByeTcss Tak HasbiBacMblil (DOHH (GMHAHCOBOI
MOICPKKH, HAyaJbHOE 3HaueHue KoToporo cocrasnser 500000 Teic. py6. Ecim w B Hem cpemcts
HELLOCTATOYHO Ha TOJIHOE MOKPBITHE PACXOJ0B, TO AEHBIH M3 HEro PacrnpefeNsioTes B MPOMOPLUIX OT
OCTATOYHBIX MOTPEGHOCTEH MO CTaThAM,

[locrpoiite Ha 6ase cucTeMHON AMHAMUKM MOAE/b BbIIIEONUCAHHOMN GIOKETHOH crcTembl. Lilar
MOJENIUPOBAHUS — OJIMH MECHLI,

Bapnanr 2

Bonpoc 1. C nomouibio Kakux OCHOBHBIX THIMOB MEPEMEHHBIX CTPOSTCS WMHTALMOHHBIE MOAEH
CHIOXHBIX CHCTeM Ha 6ase cncTeMHol /mHamuku? Kakie HHPOPMALMOHHbBIC CBA3H AOMYCTHMbI MEXKILY
NEPeMEHHbIMH B IPOLIECCE MOJCITHPOBAHMS.
— Uenouncnensbiit ¥ BetectBeHHbIHM THIT. onycTUmbl Jit0GbIe CBAZM.
—  Tun «Yposenb» u i «Temny. JIonycTuMbI CBA3KM OT YPOBHS K TEMTTY U OT TeMna K Temiy.
= Twn «YposeHb» u Tun «Temny». JonycTumbl to6ble CBA3M.
— Tun «¥Yposenby, Tun «Temm» v Tun «BenomorarenbHas nepemennasy. JIonycTHMbI CBS3H OT yPOBHS

K TEMIy ¥ OT TEMIIA K TeMITy.
- Jlpyro# orBeT
Bonpoc 2. Hapucyiite SADT puarpamMmy, onuchIBarOILYIO NOANOTOBKM W 3aLUUThI YYEHHUKOM pedepara,
B anarpamme nomxHbl pucyTCTBOBATL Cileytolme GIOKM: HalTH U coGpaTh CBEAEHNH, pazpaboTarh
CTPYKTYpY pedepara, odpopmuts pedepar, 3aumnTiTL pedepar. perycmorpers ciyuail, korna pedepar
BO3BpaLIAETCs Ha 10paboTKy.
Bonpoc 3. B GlomKeT NpeAnpusTus exXEHENENbHO NOCTYNAIOT CPEACTBA OT peayMzauuy NITH BHJIOB
npoayxid. O6beM CpefICTB ONIPE/IeNsIeTCsi CTOMMOCTBIO Peanu3alliy W BENMUMHON Crpoca Ha Kakibiid
BML POAlyKUMK. CTOUMOCTb peaiusalliv BCeX BMIAOB MPOLYKLMU MOCTOSHHA 1 cocTasaser 2000, 7000,
1000, 5000, 8000 py6neli coorBercreHHO. Henembublit cnpoc seisercs Cny4aiHOM BenMuuHON ¢
HOpMaJIbHBIM 3aKOHOM pacnpenesienns (cm. tabJ.)

| Homep npoxyxumu | MaremaTnueckoe oxunauue cnpoca, vV, | ncnepens, O,

i
B ! . 100 10




2 40 B 5 )
3 200 12 |
4 30 3
5 ] 20 i 3

[MpeanpusTue HeceT pacxoas! Ha BuinaTy Hanoros (1000000 py6. B mec.), Ha onnaty Cbipbs W
kommiekryroumx (800000 py6. B Mec.), amoprusatpto (200000 pyG. B Mec.) OMIaTy KOMMYHaIbHBIX
yeiryr (1800000 py6. B kBapTan) u BhiLIaTy 3apaboTHOM naatei. Pasmep 3apaboTHOW niaTel /151 OAHOrO
paboTHHKA pyKOBOAALLETro 3BeHa coctasiteT 25000 py6. B mec., ans umikerepa — 15000 py6. 8 mec., s
pabouero — 8000 py6. B mec. B pykosozsiuem 3BeHe paGorator 8 yea. Minkenephbiit 610k coctout 13 20
yes1. PaGounit kosnexTrs HacunTbiBaer 100 uer.

CocraBbTe Ha 0ase CHCTEMHOW AMHAMWKW MOJeJb (DMHAHCOBBIX IMOTOKOB BbILUICOTUCAHHOTO
npeanpuaThs. O6beM NPOH3BOACTBA MPOAYKIMH KaXKA0r0 BHAA PaBEH CIIPOCY MPOILNON Heaenu. Pasmep
3apaGoTHON NAATLl MPUBEAEH C YYETOM Y)KE BBIYTEHHOrO MOJ0XOAHOro Hanora. Oana equnhuua
MOJIEJIbHOTO BpEMEHH paBHA OJHOHN HEJIENN,

IIpomerkcyTOYHASI ATTECTANMSI 10 HTOTAM OCBOGHHSI AMCUMIIMHBI (3a4eT)
1IpnmepHbIii nepeueHs BONPOCOB K 3a4€ETy

1. Tlouarue momenu v moaenuposanus, OObEKT, cucTeMa U MOIEb.

2. OnpenesneHue MOHsSTHS cucTeMbl. OCHOBHbIE MOHATHA CHCTEMHOrO aHaivs3a: Lenb, 3ajaua.
Crpyxrypa cuctembl. @YHKUMOHAN CHCTEMDI.

3. Knaccel Mmopeneit 1 ux cBOUCTBA.

4. TIporHosupoBaHWe TapaMeTpoB cucTembl. OOLIME  MPUHUMMBL  [POTHO3KMpOBaHUA.  Brabt
MPOTHO3HWPOBAHUS.

5. IlporHozupoBanue nmapameTpoB cucTembl. [Ipornosuposanue ¢ MOMOIUBIO METOLOB IKCTPANOALMH,
Oranel npordo3uposanus. Coaepikanue STamnos,

6. IlpornosupoBaHue napamerpos cHcTeMbl. IIpOrHO3MPOBaHKE ¢ NOMOLLBLIO METOMOB IKCTPAONIALNY.
Ouetka maTeMaTHieckol MOIENHY NPOrHO3HPOBAHHA.

7. TlporHosupoBaHdWe MapamMeTpoB cHCTeMbl. Bbibop maremaTHueckod Mojenu MpOrHo3MpoBaHms.

OG611Me MPUHIMITHI TPOBEPKHM a1€KBATHOCTH MPOTHO3HOW MOJIC/IH.

[TpornosupoBaHue napameTpos cucremsl. JInneiinas moaens bpayna.

IIporHosuporarue napameTpos cuctembl. Moaesn Xonbra-Yunrepcea.

10. TlocTpoeHue NuHeHHOH MHOrOGAaKTOPHON MOAEIIM. DTansl OCTPOCHHUS,

11. Tocrpoenue nnHeiHoli MHorodakTopHoi Moeu. Ouenka QyHKIH PErpecCHy.

12. Tloctpoenne nuHeitHolM mHorodaktopHoi moaean. OTéop rnasHbiX (GakTopoB. OCHOBHbIC NOHATHS,
3Tansl npoueaypbl ordopa.

13. TlocTpoenue nuHelHON MHOrohakTOpHOH Moaean. OTOOp rnaBHbiX (hakTopos. AHanu3 GakTopos Ha
MYJIbTHKOJITAHEAPHOCTD, aHAJIN3 TECHOTbI B3aUMOCBA3H (HAaKTOPOB C 3aBUCHMOM NEPEMEHHOM,

14. Tloctpoenue yuHeiHONH MHOrodakTopHOH Monenn. OTOGop rnasHbIX (AKTOPOB. AHANW3 CTENEHH
BAMsHUS (DAKTOPOB HA 3aBUCHMYIO EPEMEHHYIO; NpoBepka KOS(M(HHUUMEHTOB Ha CTATHCTHUECKYHO
3HAYMMOCTD; UCCIIENOBAHKE LIEJIeCO00Pa3HOCTH UCKITIOUEHNS (PAKTOPOB U3 MOAEIIH.

15. Tlocrpoenue nuHeHHON MHOro(GakTopHoH Moaemu. ITpoBepka ajekBaTHOCTH MOACIIH.

16. CucremMHass AuHamuka. OOluas CTPYKTypa CUCTEM, rpaHMi@ CUCTEeMbl, LEenu OOpaTHOH cBa3H.
bazoBble MPHHUMTIIbL.

17. Cuctemuas aunamuka, [IpeoGpasoBanre cUCTeMHO-IMHAMUYeCKOH Moaenu k cucreme O1Y.

18. CucteMuas auHaMuka. MeToka ynopsaoueHns nopsaka BbIHHCAEHHH BbIpayKeH Uid.

0 o0

CamocrosiTesbHan pa601‘a CTYACHTOB TII0 AWCUWUIIJIMHE BIUIKOHACT B cebs ceayrownue Br/bl
ACATCITbHOCTH!

1. npopaboTky y4eGHOro maTepyasa rno KoHcrnekram, yueOHON U Hay4HOH sinTepartype;

2. MOJATrOTOBKY K NPAKTHYECKHUM W J1a00paTOPHBIM 3aHATHAM;

3. NOArOTOBKY MO BCEM BHAAM KOHTPOJIbHBIX MEPONPUATHH, B TOM YMCAE K TEKYLLEMY KOHTPOJIIO 3HAHUH U
NPOMEXKYTOUHOH aTTecTaluu,

TemMbl AJIsI CAMOCTOSITETLHOM paﬁOTbl CTYI1€HTOB
1. MecTo UMUTALMOHHOTO MOJCJINPOBAHHS B UCCTIEA0BAHUAX.
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[Ipumerenve TeOpuM BEpOSTHOCTEH M MAaTeMaTMuyeckoH CTATMCTHUKM K MUMHTALHOHHOMY
MO/IENIUPOBAHHIO.

CraricTnyeckue npobieMb! IMUTALHOHHOTO MOEIMPOBAHHMS,

C6op undopmaluu o cucteme, GOpMyIMPOBaHKe POGIEMBI M ONIpeeieH e LieneH HCCNenoBaHMS.
CrpykTypa 1peacTaBAeHHs JaHHBIX B MMUTALIMOHHBIX MOAEISX.

Buapr ouenok n MeTo/Ibl OLICHUBaHKS MAPAMETPOB MMUTALMOHHON MOJIEH.

OB611m1e nonoKeHNs! NPOBEPKH MUIIOTES O COMNIACHH.

PaspaboTka koHUENTYalbHOH MOJENH: JIOMMKO-MATEMATHYECKOE OMUCAHME MOACTHPYEMOI CUCTEMbI
B COOTBETCTBUHU C (DOPMYAUPOBKOH NpobiiemMbi.

CosjiaHne MMUTALLMOHHOH MOZGITH CPEACTBAMH CHCTEMbl MO/IENMPOBAHHS.

. Mcnbrtanve u HcelieIOBAHUE UMHTALMOHHON MOJE/IM ¢  UCIMOb30BAHHEM HCXOJHbIX JAaHHbIX

MOAENUPOBAHMUSE,
[lpoBenenne HampaBaeHHOrO BLIMUCAMTENBLHOTO SKCNEPUMEHTA HA UMUTALIHOHHON MOACNH.
AHau3 U MHTEPpeTalms pes3ysbTaToB MUMUTALMOHHOIO MOAETHPOBAHKS.

AHauTnyeckuit METOJ UMHTALUMOHHOTO MOAECAUPOBAHHSI,

MeToa cTaTHCTHUECKHX UCTIBITAHUH,

KoMOGuHUpOBaHHBIH METO/L MOCTPOCHMSI UMHUTALIMOHHBIX MOJIENEi.

[TapameTpsl 1 IepeMeBHbIC UMUTALIMOHHONW MOJIETIH,

Knaccudukanus uMUTaLHMOHHBIX MOZIENCH B 3aBUCHMOCTH OT THIIA MOAETBHOIO BPeMEHH.
Mopnenu o0mux cucTem.

Bo3MokHOCTH MHTErPALIMA HMHTHPYIOLIHMX MOJIENEN ¢ MOMOLILIO Moeseii 061X CUCTEM.
JHCKpeTHBIE UMUTALIMOHHBIE CHCTEMBbL.

HetpepbIBHblE MMUTALIMOHHDBIC CHCTEMBI,

ITpUHLIMITBL ¥ METOABI NOCTPOEHHS UMHTALMOHHbIX MOAEIEH.

AHaJINTHYECKUH METO/] MOCTPOCHH HMHTALMOHHON MOJEITH.

MeTos cTaTHCTHYECKOTO MOACTHPOBaHUS.

KomOrHUpoBaHHBIH NOAXO0,.

CereBoe UMUTALIMOHHOE MOAEIUPOBAHUE, BXO/HBIE H BHIXOAHbIE ceLU(UKALIUY.
[loctpoenne mopeneii B KOMMBIOTEPHBLIX CPEAax ANs NPOU3BOJACTBEHHO-TEXHONOHYECKHX U
COLMAIBHO-IKOHOMHUYECKUX CHCTEM.

Bubl npuMeHseMbIX CHCTEM W IpUMEPLI POPMUPOBAHMS UMHUTUPYIOLMX MOAETICH.
Bo3moxcHocTr MCnonb30Banus UMHTALMOHHBIX A3bIKOB, CBEJEHHA O COBPEMEHHBIX NPOrPAMMHBIX
TIPOJIYKTax B 9TOH 06J1acTH ¥ 00ydeHHe MX NIPUMEHEHHIO.

[raHupoBanye IMUTALIOHHOT'O SKCrIepUMenTa. CTpaTeruy 3amycka 0 NpaBUia OCTAHOBKH.

QoHi  OUEHOYHBIX CPENCTB Ul TPOBEACHMs aTTecTaluu YpPoBHA CHOPMHUPOBAHHOCTH

KOMIMETEHI A o6yqaroumxcsl Mo JUCUUIIIIUHE Oq)OpM.ﬂﬂeTCH OTHACJIIBHBIM ROKYMECHTOM.

7. YHEBHO-METOAUYECKOE I HH®OPMAITUOHHOE OBECIIEYEHUE

AN CHUIIJINHBI
7.1. Knuroo6ecneyeHHOCTh
KHHUIOOBECITEYEHHOCTD
= KonuuecTso a
T IK3EMMISAPOR
Haumenosanue nnTeparypsi: aBTop, Hazsanue, BUA % W3naHui B 5
W31aHKA, H3NATEbCTBO = GuGnUoTEKE Hannine B onekTponHoi
e BACY & oubnunoteke Bal'y
COOTBETCTBUH
¢ ®I'OC BO
1 2 3 4
OcHoBHas suTeparypa*
Bepesorckasn, E. A. UMuTauuonnoe DnekTpoHHO-OndAnoTe U HAS
MOIENUpOBaHUe | yuebHoe nmocobue / 2. A. cucrema IPR BOOKS : [caiT]. —
Bepesosekas. — Poctos-na-Jony, Taranpor : URL:
Msnarenberso [OHoro enepanbHoro http://www.iprbookshop.ru/87410,
yHusepenrera, 2018, — 76 ¢. - ISBN 978-5-9275- html (rata oGpainenusa:

2426-6. 07.11.2019). — Pexxum pocryna:




OJ1S1 aBTOPUZHUP. MOJ1 Lb30BATENIEN

E¢pomeesa, E. B. Umuraunontoe 2020 DIEKTPOHHO-OUBIIMOTE HAS
MO/IeIMPOBaHHE: OCHOBBI MPAKTHYECKOrO cuctema IPR BOOKS : [caliT]. —
npumeHeHus B cpede Anyl.ogic : yyedHoe nocobue URL:
/ E. B. Edpomecna. H. M. Edpomees. - CaparTos : http://www.iprbookshop.ru/86701.
Bysosckoe obpaszopaHnue, 2020. — 120 ¢. — ISBN html (gata oOpaiteHus:
078-5-4487-0586-1. 07.11.2019). — PesxcumM gocTyna:
15 ABTOPHU3KP. NoJb3oBaTENEH
MaTemaTnueckoe 1 UMHTALMOHHOE 2019 DNekTpoHHO-0ubArOTeY HAl
MozenpoBaHue : yueb. nocodbue / A.M. bespyxos, cucrtema ZNANIUM: [caiiT]. —
O.H. Anexcenuena. — M. : UHDOPA-M, 2019. — URL:
227 c. + Jdor. maTepuasbl [DnekTpouHstii pecypc; http://znanium.com/catalog/product
Pexxum noctyna http://www.znanium.com]. — /1005911 {aaTa obpatueHus:
(Beicinee o6pazosanne: bakagaspuar). — 07.11.2019). — Pexxum noctyna:
www.dx.doi.org/10.12737/ 118 aBTOPU3MP. NONb3oBaTENEH
textbook 59006f8ec13df8.73891496
HMMHTaLUHOHHOE MOJENMPOBAHNE B IKOHOMUKE U 2019 DneKkTpoHHO-61bTHOTeuHAA

ynpasiednu : yueOnuk / O.B. Byabiruna, A A,
Emenbsios, H.3. EmenssaHoBa ; noa pea. a-pa
3KOH. Hayk, npod. A.A. Emenbanosa. - M. :
NHOPA-M, 2019. — 592 ¢. — (Buicuiee
obpasosanue: bakanaspuar). —
www.dx.doi.org/textbook 5b5ab5571bd995.05564
317.

cucrema ZNANIUM: [cafiT]. —
URL:
http://znanium.com/catalog/product
/988974 (nara obpauieHus:
07.11.2019). - Pexum nocTtyna:
JUTS ABTOPH3HP. MOJL30BATENCH

JonosHuTeNbHas TUTEpaTYpa

Pewmun, b. M. UMnraunoHHoe MoaeauposaHune u 2016 DNEeKTpoOHHO-OKbIIHOTEY HAs

cucreMbl ynpasnenus / B. M. Pewimun, — M, cucrema IPR BOOKS : [caiir]. —

Wudppa-MrxeHepus, 2016. — 74 c. — ISBN 978-5- URL:

9729-0120-3. http://www.iprbookshop.ru/51719,
html (nara odpaienns:
07.11.2019), -- Pesxum gocTyna:
AJ15 ABTOPHU3HP. [10J1b30BATENEN

Yephsaesa, C. H. MMurauvoHHoe MosenvpoBanuie 2016 DsexTpoHHO-0nbAUOTE HAs

cucteM : ygedroe riocodue / C. H. UepHsera, B. B. cucrema IPR BOOKS : {caitr]. —

Jenncenko ; non peaaxuuedt J1. A, Kopobosa, — URL:

Boponex : BopoHexkcknit rocynapcrBeHHbIH http://www.iprbookshop.ru/50630.

YHVBEPCHTET HHIKEHEPHBIX TEXHONOTMH, 2016, — html (naTa o6pauieHus:

96 ¢. — ISBN 978-5-00032-(80-5. 07.11.2019). - Pexxum nocryna:
AN ABTOPHM3KP. T10J1b30BATE e

MMNTaLHOHHOE MOAENHPOBAHUE IKOHOMUYECKIX 2014 DNEKTPOHHO-GUBIMOTE Has

npoueccos: Yuebuoe nocodue / H.H. JIbiukuna. -
M.: HULL MHDOPA-M, 2014. - 254 ¢.: 60x90 1/16.
- (Boicwee obpasosanue: bakanappuar).
(mepenneT) ISBN 978-5-16-004675-4

7.2. Ilepuoanyeckue H31aHUA

1. Xypnan «Becrnuk Poccuiickoit akanemuu Hayky», [SSN 0869-5873

cucrema ZNANIUM: [caitr]. —
URL:
http://znanium.com/catalog/product
/429005 (naTa odpalueHus:
07.11.2019). - Pexcuwm nocryna:
ANs ABTOPUIMP. NOJbI0BaTEAeH

2. Kypnan «BecTHUK KOMIIBIOTEPHBIX U MTHOOPMAIIMOHHBIX TeXHOMOIHiy, [ISSN 1810-7206.
3. «MndopmauyoHHble TexHONOrMH»  ExkeMecsuHbIM  TeopeTHdecKMH M MPUKJIAJHOW  HayuHO-

TexHu4eckui xcypHan ISSN 1684-6400 IToanucHoii nuneke 72656

4. AKypnan «bunsnec-unpopmaTHkay — PeUEH3NPYEMbIH MENAUCUUIUTMHAPHBEL HAYYHbIA JKypHaJ,
Bbinyckaembld ¢ 2007 roga HaumoHanbHbIM HcenenoBaTesibckum yuusepeuTeTom «Bbicuras uikona
skoHomuxu» (HHUY BLID). AnmunuctpupoBanune xypHana ocyuiectsisgercss Llkonoi 6GusHec-

nHbopmarnkd HUY BUID.

5. Kypnan «BecrHuk MHeTuTyTa skoHomukd PAH»
6. XKypHan «BecTHUK KOMIBIOTEPHBIX W UHDOPMALIMOHHKIX TEXHOTOIHHY

7. Kypnan «Bectuux MI'V: akonomukay




10.
11.

10.
11.

Kypnan «Becrnuk Poccuiickoro skoHOMUUYECKOro yHusepenTera um. [lnexanosay
Kypnan «BecTHHK HUHAHCOBOrO yHUBEPCUTETAN

KypHan «Bonpockl 3kOHOMUKKY

KypHan «BrrunciiurensHble TeXHOIOrMNY

7.3. MaTepHeT-pecypenl

http://www.exponenta.ru — OGpasoBaTenbHblil MaTemaTuyeckuil nopras.

http:./www .kxlab.com - calit _kx JlaGoparopuu. OTnpasHas Touka noucka WHQOpPMALMK O
HOBEHIIMX HAyuyHbIX pa3paboTkax B OOJIACTU BLIYUCIMTENLHONW MATEMATHKH, aBTOMATM3ALUH
MOACIMPOBAHUS W NPOrpaMmMHbIX npoaykrax _kx JlaGopatopum.

www.mathhelpplanet.com - HekomMepuecknit MaremarHueckuil (oOpyM, Ha KOTOPOM MOXKHO
MOJIyYHTh KOHCYJIBTALMIO U PeaibHYIo MOMOLIL B PEIIEHHH MO [PaKTHUeCKU J1I0GoMy Bornpocy,
CBS3aHHOMY C MAaTEMATHKOH U MHOIOUHCIICHHBIMH €€ MPHUI0KEHHUIMH.

www.csin.ru - OOpasoBaTenbHblil HHTEPHET-IIPOEKT, MOCBALIEHHBIH computer science W CMesKHbIM
avcuMnnmuHam. Mbl popMupyeM KOMMBIOHHTH MtOeH, NPOMECCHOHANBHO 3aHUMAIOLLMXCS WIH daKe
NPOCTO  MHTEPECYIOIMXCs JaHHOH TemaTukoi. Takxe mbt cobupaem wHopmaumio, Hanpumep,
PYCCKOA3BIYHBIE KYPChl MO MHGMOPMATHKE.

www.teorver.ru - [lopran, nocBsuEeHHbI TAKMM pasenam MaTeMaTHKH, KaK TEOpHUs BEpOSATHOCTEH,
MaTemMaTH4eCcKass CTATUCTHKA, TEOPHS MacCoBOro  0OCHY)KMBAHMS, MaTeMaTU4eckas Teopus
Tenerpaduka U APYrUM MPUIOIKEHUSIM TEOPUU BEPOSATHOCTEH.

http://edu.ru - @enepanbubiti nopran "Poccuiickoe obpazosanne", nopaepnsaemoiii GIY THUN
UTT "Uudopmuka". Katasnor HHTEpPHET-PECYpCoB 110 NpeMeTam.

http://www.mathtree.ru - J[peBOBHAHBIA  KaTanor MATEMATHHECKWX — PECYpPCOB  COACPIKUT
nHpopMaLmIo 0 Kadeapax, nepcoHax, myGnuKalmsx, GubIMoTeKax, sy pHAIAX U T.M.
hitp://www.mathnet.ru/ -  Obwepoccuiicknii  MaTemarnueckuit  nopTan,  NPeAOCTABNTIOLUMA

POCCHICKMM M 3apyOeiHBIM MATEMATHKAM Pa3/IMYHBIC BO3MOXKHOCTH B MOMCKE MHOPMALMK O
MaTeMaTHUecKoH >kr3Hu B Poccuu,

http://algolist. manual.ru - CaiT, NOCBALEHHEIN ATOPUTMAM M METOAM NIPOrPAMMUPOBAHH.
http://www.ecsocman.edu.ru/ - O6paszoBaTesibHbIH MOPTaN - SKOHOMHKA, COLMONOTHS, MEHEKMENT.
http://www.fea.ru/ - Tlopran naGopatopuu "Beraucnntenbhas mexannka' (Gu3HKOMEXaHHYECKOrO
dakymbrera CII6ITIY,

8. MATEPUAJIBHO-TEXHUTYECKOE OBECIHEYEHUE JUCHUITIIUHBI
Hns peanysauun JaHHON JIMCLUMTIIMHBL MMEIOTCS CHELMAlbHbIE MOMELLEHHS A5 [POBEACH NS

3aHSATHUH NEKUHMOHHOI'0 THIIA, 3aHATHH ﬂpaKTI/I“ICCKOFO/ﬂa60paTOpHOFO THTIA, TEKYLUEro KOHTPOJIA W
ﬂpOMe)I(yTOHHOﬁ aTTeCTalUMWH, a Takke NOMELLUESHUS /18 CAMOCTOATENLHON pa6OTbl.

JlabopaTophble 3aHATHS NpPOBOAATCS B ayauTOpuu (KOMmmbloTepHom kmacee) 511-3 (unn

aHaJIOTMYHOM KOMITLIOTCPHOM KJ1aCcCe B 3aBUCUMOCTH OT CETKU pacnncaHI/m).

[lepeueHp HCIIONB3YeMOro THLEH3HOHHOrO NPOrPAMMHOTO oGecneueHus:
[puknannoe nporpammuoe obecneucHue: Bpaysep; Adobe Reader; MS Word; MS Excel; MS
PowerPoint u a.p.
Cpena paspaotkn MS Visual Studio unu ananoru.
ITprknanHble MaTemMaTuyeckye nakets: AnyLogic, Maple; MathCad; MatLab u ap.



Pabouyto nporpammy cocrasun AGpaxun C.U.
(OUO, noanucs)

Peuenzenr
(npepcraBuTeNB pa? QrojaTe s!) ?ﬁ
et gt D90 PC- Gpluc” (et ) €€ —

(MecTo paboTsl, JomkHOCTE, ®HO, noanuce)

[Tporpamma pclLCMOTpCHa W onobpena na sacefannu kadeapbl Gusmk u |1pmﬂ1a 1 MaTeMATUKH

Mpotokon Ne A \{ 9820 rona s

3aBenyoumi Ka(penpou ApakensH C.M.
(PHO, nonnucs)”

Pabouas nporpamma paccmoTpeHa u omoGpeHa Ha 3aCENAaHHM  yueGHO-METOAMYECKOH KOMHCCHH

nanpasyienus 01.03.02 ]'[pmum,unaﬂ MareMaThka U HHpopMaTHKa ===
[Ipotokos Ne A or 'R M» ;2 roga _
Ipeacenatens komuceHu — ApaxensiH C.M.

(®UO, noanucs)

JIUCT HEPEYTBEPXJIEHUS
PABOYEN IIPOI'PAMMBEI JAUCIHHATIINHBI

PaGouas nporpamma 0106peHa Ha yuelHbll rof

[TpoTokon 3acenanus kadbeapsi Ne oT roja

3aseyroluuii kadeapoit

Pa6ouas nporpamma onobpena Ha yueOHbIH roa

Ilporokon 3aceqanus kadenpei No oT roga

3asenyrouii kadeapoit

Pa6oyas nporpamma oi06peHa Ha yueOHBIH rog

[IpoToxon 3acenanus kadbempor Ne or roaa

3aBeayrowuit kadeapoii




