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1. IEJM M 3AJJAYN YYEBHOM JUCIUTIINHBI

Jucuunnuza «MaTteMaTndeckoe 1 HUMUTAIMOHHOE MOJEIMPOBAHHUE)» OTHOCUTCS K BapUaTUBHON
YacTH OCHOBHOM IpPOQeCcCHOHATBHOM 00pa3oBaTeIbHONW NpOrpaMMbl MO HANpPABICHHUIO IMOJTOTOBKU
09.03.04 «ITporpammuas uHXeHEpHUs», Mpoduis «Pa3padboTka MporpaMMHO-UHGOPMAITHOHHBIX CHCTEM),
npexycmorperHor YueousmM mianom OI'OY BITO «Kamuatl TY».

Lenpro mpenoaBaHus TUCUUILIMHBI «MaTeMaTH4ecKoe U UMUTAMOHHOE MOJEIMPOBAHUEY
aBnsieTcs (OPMUPOBAHHME Yy CTYJICHTOB TEOPETHYECKUX 3HAHUH M MPAKTUYECKHX HAaBBIKOB I10
NPUMEHEHHUI0O METOJO0B MaTeMaTH4eCKOro (MMUTAIIMOHHOTO) MOJEIMPOBAHUA B SKOHOMHUKE,
ynpaBieHud U OusHece. B mpoiecce u3ydeHHs Kypca CTYyAEHTBI 3HAKOMSTCS CO CPEICTBAMH
MaTeMaTHUYECKOTO MOJICTUPOBAHUS MTPOLECCOB (PYHKIIMOHUPOBAHUS SKOHOMUYECKUX CUCTEM U CUCTEM
yIOpaBJIEHUS, OBJIAJEBAlOT METOJAaMH MAaTEMaTU4YECKOrO0 MOJEIMPOBAHUS, TUIIOBBIMU 3TallaMu
MOJIEJIUPOBAHUS MPOLECCOB, 00PA3YIOUINX «IEMOYKY»: MOCTPOCHHE KOHLENTYalIbHONH MOJENH U ee
dopManuzanusl — aIrOPUTMU3ALMA MOJEIM M €€ KOMIBIOTEpHas pealu3aluus — YHCICHHBIN
SKCHEPUMEHT U UHTEPIIPETALS PE3YIbTaTOB MOACINPOBAHUS; OBJIAJIEBAIOT IPAKTUUECKUMU HaBbIKAMU
peanu3ali MOJAETUPYIOUINX aJIFOPUTMOB IS UCCIIEJOBAHUSI XapaKTEPUCTUK U MOBEACHUSI CIOXKHBIX
SKOHOMUYECKHX CUCTEM U CUCTEM YNPABIICHHUS.

3aiaun U3yyeHus AUCUUIUIMHBI «MaTreMaTH4ecKoe 1 UMUTALMOHHOE MOJIETTUPOBAHUE:

— [IOATOTOBKA CTYJIEHTOB JUIsl IPAKTUYECKON U HAYYHOU JESITEIbHOCTU B 00JacTH pa3paboTKu
MaTeMaTHUYeCKUX (B T.4. UMUTAI[MOHHBIX) MOJIEJICH U IPOBEJCHHS HA HUX UCCIIEI0OBAaHUI;

— aHaIM3 SKOHOMHUYECKUX OOBEKTOB U MPOILECCOB C HCIOIH30BAHUEM MATEMATHUECKUX
MOJICIICH;

— (hopMUpOBaHHE Yy CTYJCHTOB HABBIKOB, HEOOXOAWMBIX Ui BBIPAOOTKH YIPABICHUYECKHX
pelIeHU.

B pe3ynbrare n3yueHus: IporpaMMsbl Kypca CTyI€HThI JTOJIKHBI:

3HaTh: TEOPETHUYECKUE OCHOBBI MOJIETUPOBAHUS KaK HAYYHOTO METOJ1a; OCHOBBI TEOPHUH U
MPAKTUKU UMUTAIMOHHOTO MOJIETTMPOBAHUS; OCHOBHBIE KJIACCHI MOJIEJIEN CUCTEM MPEAMETHOI 001acTy,
TEXHOJOTHIO WX pealu3allid; MPUHIUIBI MOCTPOSHHUS MoOJele MpoIeccoB (PYHKIIMOHUPOBAHUS
HSKOHOMHUYECKUX CHCTEM, METOAbl (popMalv3allud M aJIrOpUTMHU3ALMHU, BO3MOKHOCTH peau3aluu
MOJIEJIEM € HMCIOJB30BAHUEM INPOTPAMMHO-TEXHHUYECKUX CPENCTB COBpeMEHHBIX OBM; o meromax
MOJIETTMPOBAHUS CIOKHBIX COIIMAIbHO-3KOHOMHYECKHUX CHCTEM U CUCTEM YIIPaBJIEHUS U BO3MOKHOCTSIX
MIPOTrPaMMHBIX CPEACTB MOJIEIUPOBAHUS.

YMeTb: HCIIONB30BaTh METOJbI MaTEMaTHYECKOIO0 MOJEIMPOBAHUS IpPU HCCIEAO0BaHUH,
MPOEKTUPOBAHUU U IKCIUTyaTallMH IKOHOMUYECKUX CHCTEM M CHCTEM YIIPABIICHUS; BEIOUPATh METObI
MOJIEJIMPOBAHUS CUCTEM, CTPYKTYPUPOBATh U aHAJIM3UPOBATh 1€JIM U (PYHKIMHU CUCTEM YINpaBJICHMUS,
MPOBOANTH CUCTEMHBIN aHAIN3 MPUKIAJAHON 001acTH; MPUMEHSTh KOJHMYECTBEHHBIE U KauyeCTBEHHBIC
METO/Ibl aHAJIM3a MPU IPUHATUN YTIPABICHUECKUX PEIICHUH.

HNmets mpeacraBiieHHe O THIOBBIX Pa3pa0OTaHHBIX MATEMAaTHYECKUX MOJEISAX U 00NIacTh
MPOMBIIIJIEHHOTO PBIOOJIOBCTBA, BO3MOXKHOCTSIX HCIIOJIb30BaHHS MAaTeMaTHUYECKUX MoJeleld B
peabHBIX 3a/ladaX CO3JaHUs U BHEAPEHUsS WH(OPMAIMOHHBIX CHUCTEM M HABBIKH TOCTPOCHHS
NPUKIAJHBIX MaTeMaTHMYeCKUX UM HUMHUTAIMOHHBIX MOJIENeH; MCIONb30BaHUs  pPe3yJIbTaToB
MOJICIIUPOBAHMS B TPAKTUYECKOH IEATEIBHOCTU B chepe ppIO0IOBCTBA.

TpeGoBanus K pe3yJbTaTaM 0CBOEHHUsI OCHOBHBIX 00Pa30BaTeIbHBIX MPOrPaMm
NMOJATOTOBKH CHENHAINCTA

B pe3ynprate m3ydeHus] AUCIMIUIMHBI Y CTYACHTA JOJDKHBI OBITH C()OPMHUPOBAHBI CIIEAYIOIINE
o0rienpodeccHoHaTbHBIE KOMIIETCHITUH:

— BJIJICHUE CTaHAAPTaMH U MOJEIIMH ku3HeHHoro nukia (I1K-3);

— TOTOBHOCTh NPUMEHSATh OCHOBHBIC METOABI U WHCTPYMEHTHI pa3pabOTKH MPOTPaMMHOTO
obecnieuenus (ITK-5).
Tabmuna - [lnaHupyemble pe3yiabTaThl OOYYCHHS TPU W3YYECHUH JUCIUIUIMHBI, COOTHECEHHBIE C
IUTAHUPYEMBIMH pPe3yJIbTaTaMH OCBOECHUS 00pa30BaTeIbHOM MPOrpaMMbl



Kon
KOMIIETE
HIIUA

[Inanupyemslie
pe3yJIbTaThl OCBOCHHUS
o0OpazoBaresbHON
IPOrPaMMBI

[Tnanupyemsblil pe3ynpTatr 00ydeHHs
10 TUCLUIUINHE

Kon
[moxasareJist
0CBOECHUA

MK-3

Bnaneer crangapramu
A MOJIEIISIMHA JKU3HEH-
HOTO IIUKJIA

3HaTh:

- TEOPETUYECKHUE OCHOBBI MOJICITMPOBAHUS KaK
Hay4YHOI'0 METO/Ia;

- OCHOBBI TEOPUH H MPaKTUKH
MaTEMaTHYECKOTO " HMHTALMOHHOIO
MOJICIIUPOBAHUS;

- OCHOBHEIC  KJIaCCHI ~ MOJICIICH  CHCTEM
MPEAMETHOM  00JIaCTH, TEXHOJOTHIO  HX
pean3alnm.

3(MK-3)1

3(MK-3)2

3(IMK-3)3

YMmeThb:

— BBIOMPATh METO/IbI MOJICITMPOBAHUSI CUCTEM,
CTPYKTYPUPOBATh U aHAIM3UPOBATH LEIU U
GYHKIIUM CHCTEM yHpaBleHUS, MPOBOJIUTH
CHUCTEMHBIN aHAIN3 MIPUKIATHON 00JIACTH.

Y(IIK-3)1

Baagern:

— HaBBIKAMH HCITOJIb30BaHUS
MAaTEeMAaTUYCCKUX MOZIGJIef/'I B peaJII)HI)IX
3aJagax CO3JIaHus n BHEAPECHUS
MH(OPMALIMOHHBIX CUCTEM.

B(ITK-3)1

IIK-5

I'oToB MpUMEHATH
OCHOBHBIE METO/IbI U
UHCTPYMEHTBI
pa3paboTku
IPOrPaMMHOTO
o0ecrieueHus

3HaTh:

— MPUHIIMIIBI MOCTPOEHUS Mojenei
MIPOLIECCOB (bYHKITMOHUPOBAHUS
3KOHOMHUYCCKUX CHUCTEM, METOAbI
dbopmanuzanumn n aJITOPUTMH3ALINH,
BO3MOXKHOCTH  peajii3allid  MojJeneld ¢
HCIIOJIb30BAHUEM MPOTPAMMHO-TEXHUYECKUX
CpencTB coBpeMeHHBIX DBM;

-0 METOAax MOI[GJ'II/IpOBaHI/Iﬂ CJIOXKHBIX
COIIMATLHO-3KOHOMHYECKUX CHCTEM M CUCTEM
ynpaBneHHﬂ U BO3MOXKHOCTAX HpOl’”pElMMHBIX
CPEACTB MOJIETUPOBAHUSI.

3(MK-5)1

3(IMK-5)2

YMmeThb:

— UCIIOJIB30BAaTh MCETOABI MATEMATHUYCCKOI'O
MOJEIIUPOBAHUS npu HCCJICTIOBaHNH,
HpOCKTI/IpOBaHI/II/I 158 BKCHJ'IyaTaHI/II/I
9KOHOMHYECKHUX CHCTEM H CHCTEM
yIIpaBJICHUS;

— HpI/IMeHSITB KOJIMYCCTBCHHBIC nu
KaueCTBEHHbIE  METOJbl  aHaiM3a  IpHu
IIPUHATUHN YIIPABJICHUYECKUX PEIICHU.

V(IIK-5)1

Y(IIK-5)2

Baanern:

— HaBBIKAMU  HCIIOJIb30BAaHUSI  THIIOBBIX
pa3pabOTaHHBIX MaTEMAaTHYECKUX MOEJel B
00J1aCTH IPOMBIIIIEHHOTO PHIOOJIOBCTBA;

— HaBBIKAMU  TIOCTPOEHUS  MPUKIIAIHBIX
MaTeMaTHYECKUX U UMUTAIIHOHHBIX MOJIEIICH;
— HaBBIKAMU HUCIOJB30BAHUS PE3YJIHTATOB

B(ITK-5)1

B(ITK-5)2




Kox [Inanupyemslie [Tnanupyemsblil pe3ynpTatr 00ydeHHs Kon
xommere | PE3YIBTATEL OCBOCHHS 10 TUCLUIUINHE IIOKa3aTess
- o0OpazoBaresbHON OCBOCHHS

IIPOrPaMMBI
MOJEIUPOBAHUS B npaktuyeckoit |  B(ITK-5)3
JeSITEIbHOCTH B cepe pbl00JIOBCTBA.

2. MECTO JUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJLHOM ITIPOT'PAMMBI

Kypc «MaremaTtndyeckoe U1 MMUTALMOHHOE MOJEIUPOBAHUEN»» B COOTBETCTBUHU C OCHOBHOM
00pa30BaTeNIbHOW MPOrpaMMON OTHOCUTCA K JUCHUIUIMHAM 4YacTU. (OPMHUPYEMOHl y4yaCTHUKaMHU
oOpa3oBaTenbHBIX oTHOMEHHH. Kypce mo3BosseT gath OymymuM O6akanaBpaM TEOPETHYECKUE 3HAHHS B
001acTH MaTeMaTHYeCKOro MOJETUPOBaHUS M CQOPMHUPOBATH y HHUX MPAKTUYECKHE HABBIKU
MCIIOJIb30BaHUsl IPOIPAMMHO-TEXHUUYECKUX CPEACTB JUIsl pa3pabOoTKU M MPUMEHEHHUS] MAaTEMaTHYECKUX
MoJiesiel B 00J1aCTH IPOMBIIIIJIEHHOTO PhIO0JIOBCTBA U APYTUX 001ACTSX.

2.1.  Ceazv c npeouwecmeyomumu u OUCYUNIUHAMU

B cootBercTBUM ¢ yueOHBIM MaHOM 110 HampaieHuio 09.03.04 «IIporpammHas UHXEHEPUSD
IucHUIIIHA «MaTtemMaTu4eckoe M MMHUTAIMOHHOE MOJCIUPOBaHUE» O0a3upyeTcs Ha IHUCHUILIMHAX
«Marematuka (anreOpa ¥ TeoMeTpus, MaTeMaTHYecKuil aHanu3)», «Teopus BEPOSATHOCTH U
MaTeMaThyeckass CTaTUCTHKa», «OCHOBBI ~aJITOPUTMM3AIMU U  SI3BIKK  [IPOTPAMMHUPOBAHUSY,
«Mudopmaruka u nporpammupoBanuey, « MHGopMaloHHbIE CUCTEMBI U TEXHOJIOTUNY.

2.2.  Ceasv c nocredyrouumu OUCUUNITUHAMU

Marepuan, H3y4eHHbIM CTyA€HTaMHM B Kypce «MaremaTH4yeckoe W HMHUTAlMOHHOE
MOJEIUPOBAHNUE» YAaCTUYHO HMCIIOJIB3YETCS MPU U3YyYEHUU AUCUUIUIMH «lIporpamMmHas MHKEHEpUN»,
«Pa3paboTka mporpaMMHBIX HpuioxkeHui», «lIpoexkTupoBaHue HNHPOPMAIMOHHBIX CHUCTEM,
«YmpasieHre HHOOPMAIIMOHHBIMHA CUCTEMAMI.

3HaHUS U YMEHUSI, IOJYyYEHHBIE B X0/1€ U3y4YeHHs Kypca «MareMaTtnueckoe 1 UMUTAllMOHHOE
MOJIEJTUPOBAHUE», MOTYT OBITH MCIOJIb30BaHbI MPU MOATOTOBKE CTYJAEHTAMU KYPCOBBIX U JUIIJIOMHBIX
paboT U MPOEKTOB.



3. COAEPXKXAHUE JUCIUIIJINHbI

3.1. Temamuueckuii nian OucCuuniuHbl
KonTakTHast °
= 2 =
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Ounas popma 0OydeHus
Tema 1: MaTemaTudeckoe Mo- 85 47 | 13 i 34 38 | Ompoc, I13
JICTTMPOBAHUE
Tema 2: OCHOBBI UMHUTAIMOH- 119 62 | 28 i 34 57 | Onpoc, IT3
HOT'O MOJICIIMPOBAHUS
Tema 3: MaremaTtudeckue Mo-
JIeNM B CHCTEME MOHUTOpUHTa | 48 10 | 10 - - 38 | Ompoc, I13
pBI00JIOBCTBA
Ox3ameH, KP 72 - - - - - - 72
Bcero | 324 | 119 | 51 68 | 133 72
3aunast popma 00ydeHUs
Tema 1: MaTremaTudeckoe Mo- 142 12 | a i 8 130 | Ompoc, 113
JICNIUPOBAHKE
Tema 2: OCHOBEI UIMHUTAIIMOH- 144 14 | 4 i 10 | 130 | Ompoc, I13
HOTO MOJICIMPOBAHHUS
Tema 3: MaTeMaTUUECKHE MO-
JeTd B CUCTeMe MOHWUTOpHUHTA | 29 - - - - 29 | Ompoc, 113
pBIOOTOBCTBA
Ox3amen, KP 9 - - - - - - 9
Bcero | 324 26 | 8 18 | 289 9

*[13 — mpakTHueckoe 3aaanue, P3 — pemenue 3ana4y, KC — KOHKpeTHast cutyanus

3.2.

Onucanue cooepicanusn OUCYUNIUHbBL

[IponomxurenbHOCT, MOAYJS 17 HEnenb.

Tema 1: MaTtemaTuyeckoe MOICIUPOBAHUE.
Jlexmus 1.1. BBenenue. Marematudeckue MOJIENU B PHIOHON OTpaciiu
Paccmampueaemvie onpocuwi:

[IpenMer «MaTeEMaTHUECKOE MOIETUPOBAHUEY, TEOPUH YIIPABJIECHUSI IPOCTPAHCTBE COCTOSHUM,
aHAJIW3 CHCTEM B IMPOCTPAHCTBE COCTOSHUN, ONTHMAaJbHOE YIpaBIeHHE, KPUTEPUU KauyecTBa
yIpaBieHus, WACHTU(PHUKALNA TapaMeTPOB MOJIEIN CUCTEMBI, ONTUMAIBHOE IJIAHUPOBAHUE. PhIOHOE
XO3SIUCTBO - AMHAMMYECKash phIOOMPOMBICIOBAsl CUCTEMa: Cpella, OOBEKThI MPOMBICIAa — pPbIda U
MOPENPOYKThI, TPOMBICIIOBBIN (QIJIOT U GeperoBasi ppIOONPOMBIIIIIEHHAS HHPPACTPYKTYPa, MapaMmeTphbl
IOHATUE MOJEIN M MaTeMaTU4YEeCKOro MOJEIUPOBaHUS,

CHCTEMBI,

MOI[eJII/IpOBaHI/ISI, 3aa4uu MOILCJIPIpOBaHI/IH.
Jleknus 1.2. TeopeTnueckre OCHOBbI MATEMATHYECKOTO MOJICTUPOBAHUS
Paccmampueaemvie sonpocuwi:

MaTeMaTUYECKUW ammapar




ITocTpoeHne mareMaTHUECKUX MoJieseH, (hopManu3anys, 3Tansl MOAEIHMPOBAHUSA: IOCTAHOBKA
3aa4d, BEIOOp MOJIENH, UCCIIEAOBAaHUE MOJENH, TIEPEHOC Pe3yIbTaTOB MCCICIOBAaHUN Ha OPUTHHAI,
IIPOBEPKA MOJIyYEHHOI'O pe3yibTaTa, KilacCu(UKaus MoJesnei, Joruueckue MoJelu, MaTepraibHble
MOJIENIM,  aHaJOroBble  (HEmpephIBHBIE),  HHU(POBBIE  (JUCKPETHBIE),  aHAJIOrO-IU(PPOBBIC
(KOMOMHHMpOBaHUE WM TUOPUAHBIE), CTAHIAPTHBIA AJrOPUTM HAYYHOTO MCCIEJOBAHUA, CXeMa
«IKCIIEPUMEHT-MO/ICNIb-yTIPaBIEHUE», KOHTYPbl HAy4YHOTO HCCIEIOBaHUSA, TPEOOBAaHUS K MOIEISAM
pEaAIbHBIX IIPOLIECCOB.

Jlexuus 1.3. Cratuctuueckas OLEHKa TapaMeTPOB MOJEIN

Paccmampusaemvie sonpocoi:

Wudopmanronnas preiOONPOMBICIOBAs CHUCTEMa - CTOXacTUYecKas CHCTeMa C KOHEUHBIM
YHCJIOM COCTOSIHUM, ypaBHEHME AMHAMHKH, HaOMOAEHUs, KO3(PGUIMEHThl MOJENIH, MOTPEUIHOCTH,
3¢ PEeKTUBHBIE OLICHUBATENIN, METO/IbI HECMELICHHOTO OILICHUBAHUS K MAaKCUMAIILHOTO MIPaBI0II0100us,
ONMCAHNE KJIACCA MHOIOMEPHBIX INHAMUYECKUX MOJEIEH, IIyM MOJEIIH, OLIEHKA [1apaMeTPOB MOJEIIH,
KpUTEpUI OLICHUBAHUSI, METO/] OLIEHUBAHNS HA OCHOBE OI'PaHUYEHHON MH(POpMAIUH.

Jlexuus 1.4. AnropurMusanys MpoLeccoB pacyeTa apaMmeTpoB MOAEIN

Paccmampusaemvie sonpocoi:

3ajauya OLEHKM BekTopa Ko3(hduuumeHToB Mozaenu, airoput™m ¢uisTpauuun Kanmana,
BBIYUCIICHHE OICHKH KO3(PPHUIMEHTOB MOJENM B peabHOM MacmTade BPEMEHH, OLIEHKa BEKTOpa
K03 PULIHEHTOB MOAEH, OIM30CTh K 0alleCOBCKOI OLIEHKE, YCBOGHHE JaHHBIX B MOJEIH, MATPUUHOE
ypaBHeHne Bunepa-Xomnda, KoBapualMoHHAs MaTpulla OIIMOKK OIICHKH, OINTHUMAalbHas OICHKa
COCTOSAIHUSA, (POPMYJIBI PEKYPPEHTHON MPOLEAY Pl OLIEHKH KO3()(PULIMEHTOB MOIeH M KOBapUAL[MOHHOMN
MaTpHULIbl OITMOOK IPOrHO3A.

Jlexuwms 1.5. BeiOop u npoBepka ageKBaTHOCTH MOJICITH

Paccmampusaemvie sonpocoi:

Breibop mnoaxonsmiero kimacca Mojened, KpuTepuil BbiOOpa, Lenb BbIOOpa, MpoOBepKa
aJIeKBaTHOCTU Ha 3a/laHHOM YPOBHE 3HAUMMOCTH, METOJ MaKCUMyMa MpaBIoNoAoOus i BbIOOpa
Kjacca Mojened, (QyHKUus HpaBJonono0usi, MeToJ MHpeicKa3aHHus Ul BbIOOpa Kiacca MoJeleH,
npo0JieMa MpOBEPKU aJIeKBaTHOCTH, KAUYECTBO MOJEINH, O€JIbIi rayCCOBCKUMN LITyM, IPOBEPKA OCTATKOB,
TECT Ha HAJIM4YNE CMEILEHUs OT HYJIEBOI'O CPEJHETO, TECT HA HAJTMYUE CUHYCOUAAIBHBIX TPEH/IOB.

Jlexuus 1.6. JIuneiinas napHasi perpeccust

Paccmampueaemvie sonpocoi:

Tunsl 3aBUCMMOCTEH MEXIY NEPEMEHHBIMHM, METObl PErpEeCCMOHHOIO aHajau3a, METOJIbI
KOPPESLMOHHOIO aHalIM3a; KOH(DIIOAHTHBIM aHajau3, TUIIOTE3bl B3aUMOCBSI3M MEXIy (QYHKUUEH u
apryMeHTaMH, JIMHEeiHas W HeJIUHEIHas perpecCUOHHbIE MOJENH, METOJ HAaUMEHBIIUX KBaJpaToB,
KO3 PUIMEHT KOppesslMUU, CpPEIHEKBaJpaTUYeCKue OTKJIOHEHHs (CTaHJapTHBIE OTKIOHEHUS),
JUCTIEPCUH, YTIIOBOM KO3((PULIMEHT perpeccuu, KpUTepHil HaJIeXKHOCTH L,

JlabopaTtopHnas pa6ota Nel.1. OnucarenpHasi CTATUCTUKA
3adanue: Tlocne 03HAKOMIIEHUS C OMUCATENLHON cTaTUCTHKU B MS Excel BBIMONTHUTH
WHAMBHUAyaJIbHOE 3aJaHKe (BapHaHT C BPEMEHHBIM psIoM) ¢ ucnonb3zoBanruem MS Excel.
HHTepnpeTHpoBaTh pe3yabTaThl PEIICHHUS.

JlabopaTtopHnas padota Nel.2. Hopmanuzaiust BpDeMEHHOTO psifia

3aoanue: BBINONHUT, WHAUBUAYyadbHOE 3aJaHue (BapHUaHT C BPEMEHHBIM PSAIOM) IO
HOpMaJIM3aIliy BPEMEHHOTO psijia ¢ ucnonb3oBanuem MS Excel.

JlabopaTtopHas padota Nel.3. [TonydyeHue nuHeHONU MoAenu (X, = Ay + a4 * t) C TOMOIIBIO
MHK

3aoanue: BBIMOMHUTH MHIWBUYaTbHOE 3a/1aHKE (BapPHAHT C BPEMEHHBIM PSIIOM) TI0 pacdeTy
KOX((UIIMEHTOB W TUCIEPCUU IIyMa JUHEWHOW Monmenu (X; = ag + a; * t) METOJIOM HAMMEHbBIINUX
KBaJIpaToB ¢ ucnoiab3oBanueM MS Excel.

JIaboparopHas padota Nel.4. [ToiydeHue Mozenu aBroperpeccuu 1-ro mopsiaka (X, = ag +
aq * xX¢_1) ¢ nomompro MHK



3a0anue: BINOIHUTh MHAUBUAYAIBHOE 3a/laHUE (BapUAHT C BPEMEHHBIM PSIIOM) IO pacyeTy
K03 (UIIMEHTOB M IUCIEPCUH IllyMa MOJIENIM aBTOperpeccuu 1-ro mopsiaka (X = ag + aq * X¢_q)
METO/I0M HauMEHbIIUX KBaJpaToB ¢ Hcnoib3oBaHueM MS Excel.

JlabopaTtopHas padota Nel.5. HiccinenoBanue BpeMEHHOTO psijia ¢ TTOMOIIBIO
TUHEHHON Monenu (x; = ay+ aq * t)

3a0anue: BBHINOTHUTH WHAWBUIYAIbHOE 3a/JaHUe (BapHaHT C BPEMEHHBIM DSJIOM) IO
UCCIICIOBAaHMIO JIMHEHHON Mosienu (X; = g + a4 * t). PaccunTtarh K03 (HUIIMEHTH M AUCTIEPCHUIO LITyMa
MO/JIENIM METOJIOM HauMEHBIIINX KBaJpaToB ¢ Hcroias3oBanrueM MS Excel.

Jlaboparopuass pabora Nel.6. HccnemoBanue BpeMEHHOrO  psiia € TOMOIIBIO
MOJIeIN aBTOperpeccuu 1-ro nmopsanka (x; = ag+ a4 * X¢_1)

3a0anue: BBHINOMHUTHP WHAWBUIYAIbHOE 3aJaHUe (BapHaHT C BPEMEHHBIM pSJIOM) IO
UCCIICIOBAaHMIO JIMHEHHON Moaenu (x; = ag + aq * X;_1). Paccunrars Ko3pPULUHUEHTH U AUCHEPCUIO
IrymMa MOJIeTH METOZOM HaNMEHBIIINX KBaJ[PaToB ¢ Ucmonb3oBanueM MS Excel.

JlabopaTtopHas padota Ne.1.7. @yHKIus pacnpeiesIeHus HOPMAIM30BaHHOTO psijia

3a0anue: BhIIOTHUTS MHAUBHULyaJIbHOE 33/1aHUE (BApPUAHT C BPEMEHHBIM PSJIOM) T10
MOCTPOCHHIO (DYHKIIMH pacIpeesieH s HCTIOb3yst nHCTpyMeHTsl MS Excel.

JIaGoparopHas pabota Ne.1.8. AHanu3 BpeMEHHOTO psijia C IOMOUIbIO TOCTPOEHUS
ABTOPETPECCUOHHON MOJIEIH B IIPOIrPAMMHOM MHCTpyMeHTe AspMM

3a0anue: BbINOMHUTD WHAMBUIYaJIbHOE 3a/JaHUE (BapHAHT C BPEMEHHBIM pSJIOM) IO
00paboTKe W MOJECIMPOBAHHIO BPEMEHHOTO psga. MHTepnpeTupoBaTh pe3ysbTaThl 00pabOTKH.
O600UMTH pe3yabTaThl U MOATOTOBUTH OTYET [0 MOJICJIMPOBAHUIO BPEMEHHBIX PSJIOB.

CPC no Teme 1

IToaroToBKa K JEKLMSIM.

W3ydeHue JOMOTHUTEIBLHOIO TEOPETHUECKOr0 MaTepHraia.

[TonroToBKa TEOPETUYECKOTO MaTepHaia U JaHHBIX JUIS BHITOJHEHUS TaOOpaTOPHBIX PadoT.

Tema 2: OcHOBBI UMUTAIIMOHHOTO MOJIEJINPOBAHHUS.

Jlexuus 2.1. UMuTanmonHoe MoaenupoBanue. TepMuHsel U onpenenenus Paccmampugaemvie

80NpOCHL:

NmMuTanimoHHOE MOJIEIMPOBAHME KaK HaydyHas JUCHUIUIMHA, MECTO HMMHTAI[MOHHOTO
MOJICIMPOBAHUSA B MAaTE€MaTUYECKOM MOJCIUPOBAHUM, HUMHUTALMOHHOEe MojenupoBanue (M),
UMUTAIIMOHHASL MO/JIENb, YIIPABICHUS CIOXKHBIMUA OM3HEC-TIPOIIECCaMU, POBEACHNUE YKCIIEPUMEHTOB C
JTUCKPETHO-HEMPEPHIBHBIMU MOJICJISIMH, TUIIOBBIE 3aJlayH, pPElIaeMble CPEICTBAMH HMHUTAIMOHHOTO
monenupoBanusi (MIM), cBoiicTBa cucTeMa HMHUTAIIMOHHOTO MOJEIUPOBAHUSA, MPEUMYIIECTBA U
HEJIOCTAaTKH WMHUTAIMOHHOTO MOJICTUPOBAHUS, KOMIBIOTEPHA HUMHTAIMS KaK YHUCICHHBIM METOJ
pelleHus CIOKHBIX 33/1a4, OCHOBHBIE puHIUIIEI UM, cTpykTypa UM, QyHKIIMOHANBHBIE 3aBUCUMOCTH,
orpaHuueHus, nenesas GQyHKIUs (QYHKIMS KpUTEPHS])

Jlexuus 2.2. TexHOJIOTHsI UMUTAMOHHOTO MOJIETUPOBAHUS

Paccmampueaemvie sonpocuwi:

[IpeacraBinenuss BpeMEHU: peaibHOE, MOJIEIbHOE (CUCTEMHOE) U MAalIMHHOE, MOJEIbHOE
BPEMEHHU W 3aJla4yH, MOCcaeA0BaTelIbHast 00paboTka COOBITHI, TPUHITUI TIOCTOSIHHOTO II1ara, alrOpuTM
MOJICTTUPOBAHUS MO MPUHIUIY MMOCTOSHHOTO IIIara, MOJEIUPOBAHKE O OCOOBIM COCTOSIHUSIM, JTAIlbl
MMHUTAIIMOHHOTO MOJIETUPOBAHMS: CTPYKTYPHBIN aHaIu3 MPOIECCOB, (HOPMAIM30BAHHOE OMHCAHUE
MOJIeJI, TOCTPOEHNE MOAEIIN, ONTUMHU3ALIMS TapaMETPOB PEATILHOTO MpoIlecca.

Jleknusa 2.3. Metoa MonTte-Kapino 1 ”MHTAIIMOHHOE MOAEITMPOBAHUE

Pacemampuesaemuvie sonpocuwi:

Merona craTucTuyeckux HcnbITanuii (Meton MonTe-Kapno), ucropusi co3manusi, reHepaTop
ciy4vaitabix uncen (CY), uarerpanbHas QyHKIUS paclpeielIeHHsI BEpOSITHOCTH, CBOWCTBA PABHOMEPHO
pacrpeieieHHbIX CIy4YailHbIX 4nced, QYHKIHUS KyMYJISTUBHOTO paclpelesieHus, MOCTPOEHUE
CTOXACTHYECKUX MMHUTAIMOHHBIX MOJeNel, (u3ndeckoe, TaOIMIHOE U MPOTPaMMHOE TeHEPUPOBaHUE
CY, KOHTpYy?HTHBIE METOIbI: MYJIbTUIIJIMKATUBHBIN, CMEIIIAHHBIN U aJITATUBHBII.

Jlexuus 2.4. [InanupoBaHUE UMUTALUOHHBIX SKCIIEPUMEHTOB



Paccmampusaemvie 6onpochwi:

OKCIepUMEHT: IaCCUBHBIN, aKTUBHBII, TEOPHSI INIAHUPOBAHUS SKCIIEPUMEHTOB, IIJITAHUPOBAHUE
9KCHEPUMEHTa, OCHOBHBbIE HPOOJEMBI: MCCIEJOBAHUE CHCTEM, ONTHUMHU3ALMSA CUCTEM, (aKTOPHOE
IPOCTPaHCTBO, PYyHKIMS (peakuusi, IOBEPXHOCTH) OTKIIMKA, TpEOOBaHMS K (paKTOpaM: U3MEPUMOCTh U
yIpaBIIEMOCTb, HE3aBUCHUMOCTb, COBMECTUMOCTb, IpaHMIbl oOyacTeil ompeneneHus (GakTopos,
CTpaTEeTUYECcKOe IJIAHUPOBAHUEM SKCIIEPUMEHTA, TAaKTHUECKOE IJIAHWPOBAaHUE, MOJHBIA (haKTOPHBIN
9KCHEpUMEHT (IJIaH), CBOWCTBA IUIaHA: CUMMETPHUYHOCTb, HOPMHPOBAHHOCTH, OPTOIOHAIBHOCT,
POTOTA0ETBHOCTD, JPOOHBIN (haKTOPHBIN SKCIIEPUMEHT.

Jlexuus 2.5. O60011eHe U CTaTUCTUYECKAst OLIEHKA Pe3y/IbTaTOB HMUTALIMOHHOTO
MOJIETTUPOBAHUS

Paccmampusaemvie 6onpochwi:

OneHka KayecTBa HMHUTAIMOHHON MOAENH, (PakTophl, BIMSIOIIME HA JOCTOBEPHOCTD
pe3yJbTaTOB, LIEJIEBbIE CBOWCTBA: aJIeKBATHOCTb, CTOMKOCTb, UyBCTBUTEIBHOCTD, OLICHKA aJIeKBaTHOCTU
MOJIEIH, OLIEHKA CTOMKOCTH MOJENH, KPUTEpUH YMUIKOKCOHA, OLIEHKA YYBCTBUTEIBLHOCTU MOJEIIH,
KaIMOpOBKa MOJENM, METOJUKAa TMPUMEHEHUS IUIAHUPOBAaHUS OSKCIIEPUMEHTa, OIpe/eeHue
HEO0OXOJUMOTr0 KOJIMYECTBA MAPAIJICIIbHBIX ONBITOB, IPOBEPKA OJHOPOAHOCTH JUCIEPCUM, KpUTEpUN
CrplofieHTa, IPOBEPKa aJeKBATHOCTH (DYHKIIMM OTKJIMKA, TUIIOTE3a aJeKBATHOCTH.

[TpomomkuTenbHOCTh MOIYJIst 17 HENemb.

Jlexuus 2.6. IMuTanimoHHOE MOAETMPOBAHUE 1 CUCTEMBI MACCOBOTO OOCITYKHBaHUSI

Paccmampusaemvie 6onpocul:

Cuctemsl MaccoBoro obcnyxxuBanus (CMO), snementsl CMO: 6510k 00CITy)KUBaHUS, TOTOK
3aBOK Ha OOCIYXHBaHWE, O4Yepelb B OKUIAHUU OOCITYy)KWBAHUS, NUCIHUILIMHBI AUCIETUYCPU3ALNU:
OecrprOpUTETHBIE U IPUOPUTETHBIE, CUCTEMBI OJIEP’KKH PUHATHS peleHnid, ocooennoctu UM npu
pemenuu 3amay CMO.

Jlexuus 2.7. KomnbroTepHOE MOAECTUPOBAHKUE NPU peaIU3allii UMUTAIIMOHHBIX MOJIesIei

Paccmampusaemvie 6onpochwi:

KommnbroTepHoe MoenmpoBaHie Kak HOBBIM METOJT HAYYHBIX MCCIIEI0OBaHUH, HCITOIb30BaHUH
HOBEUIIMX BBIYMCIUTENIBHBIX MAIlIWH, BEIYUCIUTENbHBIA SKCIIEPUMEHT, ONTUMHU3ALUS [TAPaMETPOB U
pexuMa pabOThl, YTOYHEHHE MOJENH, SBHBbIC (YHKIMOHAJIbHBIC 3aBUCUMOCTH, IJHHEWHBIC U
HEJIMHEIHbIe ypaBHEHUS, CUCTeMbI AU (epeHIInanbHbIX U HHTETPAIbHBIX ypaBHEHUH, aITOPUTMHU3ALUS
(YHKIMOHHPOBAaHUS OOBEKTOB WCCIENOBAaHM, TMPOTpaMMHAs pealu3alus alrOPUTMHUYECKUX
OIMCAHM, OpraHu3alus, INIAHUPOBAHUE U BBINOJHEHHE Ha DBM BBIUHMCINUTENBHBIX HKCIIEPUMEHTOB C
MaTeMaTHYECKUMHU MOJCTISIMH.

JIaGoparopHas padota Ne2.1. OnpezneneHne onTUMaTbHON CTaBKH HAIOT000JI0KEHUS
npuObUH. ONHOMAKTOPHBIN SKCTIEPUMEHT

3a0anue: MeToIOM HMHUTALIMOHHOTO MOJICIMPOBAHUS HAWTH ONTHMAIBHYIO CTaBKY
HaAJIOroo0J0KeHusl TPUOBLIN UCTIoNb3ysl porpaMmMmy MatLab (Simulink) Ha ocHOBe ogHO(AaKTOPHOTO
UMHTALMOHHOTO YKCIIEPUMEHTA.

JlabopaTtopHas pabota Ne2.2. OnpeeneHne ONTUMaIbHON CTaBKA HAJIOTO00I0KECHHS
npuObUTH. JIByX(haKTOpHBIN SKCTIEPUMEHT

3a0anue: MeTOIOM HMUTAIIMOHHOTO MOJICIHPOBAHUS HAWTH ONTUMAIBHYIO CTaBKY
HAJIOT000JI0KEHHsI TPUOBLIN UCHONB3Yys mporpamMmy MatLab (Simulink) Ha ocHOBe IBYX(akTOPHOTO
UMHTAIMOHHOTO YKCTIIEPUMEHTA.

JIaGopartopHas pabota Ne2.3. PaBHOBecHe Ha KOHKYPEHTHOM PBIHKE: U3YUECHUE MIEPEXOIHOTO
npoliecca K pplHOYHOMY PaBHOBECHUIO

3adanue: ViccnenoBaTh Ha KOMIBIOTEPHOI MOJIETTH THITOTE3bI BIMSHUS CIIPOCA U MPEATIOKCHHUS
Ha JMHAMUKY II€H PIHOYHOT'O PAaBHOBECHUS HCIIONB3Ys IporpaMmmHoe ooecnieuenre MatLab (Simulink).

JIaGoparopnas pabota Ne2.4. PaBHOBecHe Ha KOHKYPEHTHOM PBIHKE: U3YUYCHUE BIUSHUS
CMeEILEHMsI TMHUI CrIpoca U NMPeUI0KEeHNs Ha phIHOYHOE PaBHOBECHE



3aoanue: VI3yunTh BIWSHUS CMENICHUS JWHUWA CHOPOCA W TPEIIOKCHHS HAa PHIHOYHOE
paBHOBECHE.

JlaGopartopnast pabota Ne2.5. PapHoBecre Ha KOHKYPEHTHOM PBIHKE: U3YUEHUE BIUSHUS
KPYTHU3HBI IUHUH CIIPOCa U MPEASIOKEHHS Ha PIHOYHOE PaBHOBECHE

3adanue: VI3yunTh BIMSHUSA CMELIEHUS KPYTH3HBI JIMHUU CIpOca M NPEJIOKEHUS Ha
PBIHOYHOE PaBHOBECHE.

Jlabopartopnast pabota No2.6. [{UKIJIBI M1 KPU3HUCHI: UCCIICAOBAHUE BITHSHUS
MIPOU3BOJICTBEHHOTIO Jlara Ha YyCTOMUYUBOCTh SKOHOMUKH

3aoanue: MeTtonoM UMUTAIIMOHHOTO MOJIETTMPOBAHUS HCCIIEI0BATh MEXaHU3M BO3ZHUKHOBEHUS
LUKJIOB U KPU3UCOB NEPENPOU3BOICTBA.

JlaGopartopnast pabota No2.7. [{UKIJIBI M KPU3HUCHI: UCCIEAOBAHUE CPOKA CITY>KOBI U3IETNi Ha
JTUHAMUKY [TPOU3BOJICTBA

3aoanue: MeToIOM UMUTAIITMOHHOTO MOJIETIMPOBAHUS HCCIEA0BATh CPOK CIY>KOBI M3/IEIHii Ha
JTUHAMUKY TPOU3BO/ICTBA.

JlaGopaTtopnast pabota No2.8. [{UKIJIBI M1 KPU3HUCHI: UCCIIEAOBAHUE HAYAILHOTO AehUIINTA Ha
YCTOMYHBOCTH MPOU3BOJCTBA

3adanue: MeTo1OM UIMUTALIMOHHOT'O MOJIETTUPOBAHUS UCCIIEIOBATh HAYAIBHOTO AePUINTA Ha
YCTOHYMBOCTh TMPOou3BOACTBA. OOOOMUTL pe3yabTaThl W MOATOTOBUTH OTYET [0 UMHUTAIIMHOHHOMY
MOJIETUPOBAHUIO.

CPC 1o Teme 2

[ToaroTroBka K JEKIHUSM.

N3ydenue 1ONONHUTEIBLHOIO TEOPETUUECKOIO MaTepuraia.

[ToaroroBka TeOpEeTUUECKOr0 MaTepuasa U JaHHBIX JIJIs BHIIOJIHEHUS J1a00paTOPHBIX padoT.

Tema 3: MaTemaTtuueckue MOJIENIM B CUCTEME MOHUTOPHHTA phIOOJIOBCTBA.

Jlexnus 3.1. Haznauenue u ocHosHble 3agaun OCM

Paccmampueaemvie 6onpochwi:

[Ipennocsuiku cozganust OCM, Ha3HaYeHHE U OCHOBHBIE 3a/1a4M, HHPOPMAI[MOHHbIE TOTOKH,
HOPMAaTHUBHO-NIpaBoBoe oOecrneyeHne, KamuaTCKuil LEHTp CBSI3M M MOHUTOPHHIA, OPIraHU3aIUS
MH(OPMALIMOHHBIX  IIOTOKOB, MpoMbIiciioBas  oTdyetHOocTb, CCJI, cIyTHUKOBBIE IO3MIINH,
UH(POPMALIMOHHBIE Y3JIbl CUCTEMbl MOHMTOpPHHIA PBIOOJOBCTBA, MOJIb30BATEIBCKUE INPOrPAaMMHbBIE
cpenctea OCM.

Jlexuus 3.2. Cxema monutropunra 8 OCM

Paccmampusaemvre 6onpochwi:

TexHosmornueckass cxemMa MOHMTOPHMHIA, HAaBUTAllMOHHAs CIyTHHKOBas cucrema GPS,
CIYTHHUKOBas cCHUCTE€Ma MO3UIMOHUPOBAHUA Aproc, CIIyTHHKOBas cuctema cBsi3u Humapcar,
TexHomorust KOHTpOJs KayecTBa JIaHHBIX, METOAbl M IPOTrpaMMHBIE CpPEICTBA KOHTPOJIS,
TOMOJIOTHYECKHE 33Jaul KOHTPOJIS KayecTBa JaHHbBIX, KOHTPOJIb KadyecTBa IPOMBICIIOBON OTYETHOCTHU U
CIIyTHUKOBOI'O IO3ULIMOHUPOBAHHUS.

Jlexnus 3.3. Ontumuizanusa o6padboTku BxoaHoi nadopmannun OCM

Paccmampueaemvre 6onpochwi:

3anaun, permaemble cpeactBamMu OCM, TpeboBaHus K MPOrPaMMHO-TEXHUYECKUM CPEJICTBAM,
MOJIEIIb TIepeayy JaHHBIX MEXY TPOrPaMMHBIMH MTPOLIECCAMU M UH(OPMAIIMOHHBIMH Y3JaMH, CXeMa
MOTOKA JJAHHBIX U IpoieccoB ux 00padotku B OCM, HCTOUHUKH JaHHBIX, BXOJIHbIE HH(OpPMAaIIMOHHbBIE
notoku B OCM, onepanroHHbIe XapaKTePUCTUKH CUCTEMbI 00pabOTKH BXOAHOTO MH(OPMAIIMOHHOTO
MOTOKA, IPOU3BOAUTEIHHOCTb.

Jlexuus 3.4. O6ocHOBaHUE BHIOOPA MOJIENTM 0OPAaOOTKHU TaHHBIX

Paccmampusaemvlre 6onpochwi:

Mogens pacrpeneieHHOH CcUcTeMbl 00paboTku BXoAHbIX JaHHbIX OCM, cpaBHeHHE
QIbTEPHATHBHBIX KJIACCOB MOJeNell, Hax0oXICHHEe HaWIydlluX MOJAeled B Kiacce, MpOBEpKa
aJICKBaTHOCTH, 3aJ]aud, pelIaeMble Ha OCHOBE MOJEIH, OpraHu3anus oO0paboTKH WHOpMAaINH,
WCITOJIb30BAaHUEM MHCTPYMEHTA UMUTAIIMOHHOTO MoenupoBanus Simulink MatLab.
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Jlexums 3.5. Jlunamuko-croxactudeckue moaenun OCM

Paccmampuesaemvie sonpocuwi:

[TocTpoeHne IUHAMHKO-CTOXAaCTHYECKUX MoOJeNed cpeapl, MOACIUPOBAHUE JTUHAMUKH
MOMYJISIAA  OOBEKTOB TIPOMBICTIA, OHMOCTATUCTHYECKHE W aHAIMTUYECKHEe Mojaenu bapaHoBa,
MOJICIMPOBAHUE MTPOMBICIIOBOM JESITEIBHOCTH CYAOB, MOJICIh TPACKTOPHUH JBM)KEHUS CyAHA, MOJIETh
CYTOYHOM J00BIYM, MOICTMPOBAHNE H3MEHEHUS 3aI1acoB Ha OOPTY.

CPC 1o teme 3

ITonroroBka K JICKITHSIM.

N3yuenne 1omoJHUTEILHOTO TEOPETUIECKOTO MaTepHaa.

3.3.  Yueono-memoouueckoe obecneuenue 011 camoCmoamenbHoil paoomul 00y4aOuuxcs

B memom BHeayauTOopHas caMOCTOATENbHas paboTa 0Oydaromierocs NMpu HM3YYEHUH Kypca
BKJIIOYAET B ce0sl cielyrolue BUIbl padoT:

— npopaboTka (M3ydeHune) MaTepraaoB JICKIIHIA;

— YTE€HHUE U NpOopabOoTKa peKOMEHJOBAHHOW OCHOBHOM M JIONOJHUTEIBHOMN JIUTEpaTyphI;

— HOJTrOTOBKA K Ja00paTOpHBIM paboTam;

— IOUCK U MpopaboTka MaTepuasioB U3 MHTepHET-pecypcoB, IEPUOANYECKON MTeYaTy;

— BBINOJIHEHUE JOMAIlHUX 3aJaHuil B ¢opMe TBOpUYECKUX (MPOOJIEMHO-IIOUCKOBBIX,
IPYIIOBBIX) 3aJlaHUH, Keiic-cTaau, JOKIa10B;

— MOArOTOBKA MPE3EHTaUM 11 WIUTOCTPAluu JOKIIAI0B;

— BBIIIOJIHEHUE TECTOBBIX 3a/1aHUN;

— MIOATOTOBKA K TECTUPOBAHUIO;

— MNOJrOTOBKA K TEKYIIEMY U UTOTOBOMY (IIPOMEXYTOUYHAs! aTTeCTalsl) KOHTPOJIO 3HAaHUH 110
JUCLUATIIINHE.

OcHOBHast JI0JIl CaMOCTOSITENIbHON paboOThl OO0yYaromUXcs MPUXOAUTCA Ha MOJATOTOBKY K
71ab0paToOpHbIM pabdoTa W TECTHUPOBAHUIO, TEMATHKA KOTOPHIX IMOJHOCTHIO OXBAaThIBAE€T COJEpIKaHHE
Kypca. CamocrosarenbHas paboTa MO MOJIrOTOBKE K TECTHMPOBAHUIO U JAOOPAaTOPHBIM paboTam
npeJoiaraeT yMeHue paboTarh ¢ epBUUYHON HHPOpMAIIHEH.

Jlns mpoBeleHHsl MPaKTUYECKUX 3aHATHH, AT CaMOCTOATENbHON paboThl MCIONb3yeTCs
y4eOHO-METOIMYECKHE TTOCOOUS:

IIpouenko W.I'. MaremaTnueckoe ¥ MMUTAaMOHHOE MozenupoBaHue. KoHcnekr neknuil. —
[Terponasnosck-Kamuarckuii: Kamuatl TV, 2019. - 78 ¢

ITponienko W.I'. Marematndyeckoe M MMHUTAIMOHHOE MojenupoBaHue. JlabopaTtopHbIi
npakTukyMm. — [lerponaBnoBck-Kamuarckuii: Kamuarl' TV, 2019. — 58 ¢

4. ®OHJ OHEHOYHBIX CPEJACTB

@OoH/1 OLIEHOYHBIX CPEJCTB ISl MPOBEICHHS TPOMEKYTOUHONW aTTeCTallUU O0YYaroUUXCsl 10
qucHuminHe «MaTemMaTuueckoe U MMUTAI[MOHHOE MOJETUPOBAaHUE) IMPEICTaBIeH B MPHJIOKEHUH K
paboueil mporpamme JUCUUIUIMHBI U BKIIIOYAET B ceOs:

— IepevyeHb KOMIETEHLUI C yKa3aHMeM 3TarnoB WX (OPMHPOBAHHUS B IPOLIECCE OCBOCHUS
00pa3oBaTeNbHOM MPOrpaMMBl;

— ONMCaHMEe MoKa3aTelel U KpUTEPUEB OLIEHUBAHUS KOMIIETEHLIUN Ha Pa3jMyYHBIX 3Tarax Ux
(dbopMUpOBaHUs, ONMCAHUE IIKAJl OLICHUBAHUS;

— TUIIOBBIE KOHTPOJIbHBIE 3aJaHMsI WJIM MaTepualibl, HEOOXOAMMBIE ISl OLIEHKH 3HaHUH,
YMEHUH, HaBBIKOB M (WJIM) ONbITa JEATEIbHOCTH, XapaKTepU3YIOIIMUX JTamnbl (OPMHPOBAHUS
KOMIICTCHITN;

— METOIMYECKUE MAaTEPHAIIbl, ONPEACIAIONINE MPOLEAYpPbl OLEHWBAaHWS 3HAHWM, YMEHUH,
HaBBIKOB U (WJIN) ONBITA AESITEILHOCTH, XapaKTePU3YIOIUX ATaIbl (POPMUPOBAHHS KOMIIETECHIIHH.

Bomnpocs! u1st mpoBeaeHNs: IPOMEXKYTOUHON aTTECTALMHU 10 AUCHUILIMHE (3K3aMEH):

1. Teopus ynpaBieHHs U aHAJIU3 CUCTEM IIPOCTPAHCTBE COCTOSIHUM.
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. PoiOHOE X035111CTBO Kak qUHAMHUYECKas phIOONPOMBICIIOBAsi CUCTEMA.

. [lonsTne Moaen, MHOTOYpOBHEBBIE MOJIETH WH(POPMALIMOHHBIX CHCTEM.
. Mopenu u sI3bIKM MOJETUPOBAHUS.

. [locTpoenne MaTeMaTH4eCKUX MOJIEIEH, GOpMATU3ALIHSL.

. XapakTepHuCTUKa OCHOBHBIX 3TAallOB TEXHOJIOTUU MOJIECIIMPOBAHHUS.

. Metoznonorus pa3paboTKH KOHLENTYaJIbHOW MOJIEIH.

. Kinaccudukanus MmareMaTH4ecKiX MOJIEeH.

. TpeboBaHus K MOAETSM peaibHBIX MPOIECCOB.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

MapkoBCKHE MPOIIECCHI.

Craructuyeckas OLleHKa IapaMeTpOB MOJIEIH.

AnropuTMu3aIys MpoleccoB pacyera napameTpoB MOJIEIIH.

3agaua OIEHKH BEKTOPa KO3(PPHUIIMEHTOB MOJIEIH.

Anroput™m unbrpanuu Kanvana.

YcBoeHME JaHHBIX B MOJIETIH.

DopMyIbl pEKYPPEHTHON IPOLEAYPHI OLIEHKH [TapaMeTPOB MOEIIH.
Br16op nmoaxopsiero kiiacca MOeIeH, elb U KPUTePHil BBIOOpA.
[TpoBepka aieKBaTHOCTH MOJIEIH, TECTHI.

JInnelinas napHas perpeccusi.

TexHnonorun pa3paboTku WHGOPMAIMOHHBIX CHCTEM, OCHOBaHHBIE HAa WCIOJIb30BAaHUU

MOJICIIEN.

21
22
23

. 33.,[[21‘11/1 MAaTCMaTH4YCCKOTI'O MOACIIMPOBAHNA B SKOHOMHUKE.
. IlorsaTrue MeToga MMHTAIIIOHHOI'O MOACIIMPOBAHUA.
. ITogxoasr K pa3pa60TKe HUMHUTallMOHHBIX Moneneﬁ n KJ'IaCCI/I(bI/IKaL[I/IH CUCTEM UMHUTALIMOHHOI'O

MOJEIIUPOBAHMSL.

24,
25.
26.
27.
28.
29.
30.
31.
32.

Tunossle 3a1a4l UMUTALIMOHHOI'O MOJEIUPOBAHHUS.

OcHoOBHBIE 3Tallbl pollecca UMUTALIMH.

Bo3MOKHBIE CXEMBI 9KCIIEPUMEHTUPOBAHHUS C UCIIOIb30BAHUEM UMUTALUOHHOW MOJEIIH.
IIpuBenuTe mpuMeEpsI 3a/1a4 UMUTALHOHHOTO MOJIEIIMPOBAHUS.

MozensHOE BpeMs, JIBa OCHOBHBIX CII0c00a 3a/1aHUsl MOAEIBHOIO BPEMEHH.

Meton Monte-Kapio.

AJNTOPUTM MOJICIUPOBAHUS IPOCTOTO COOBITHS.

ANTOpPUTM MOJIETUPOBAHUS AUCKPETHOM ClIyyallHOW BETMYHHBI.

Heob6xonumoe uncino peanuzannii MIMUTAIIMOHHOTO SKCIIEPUMEHTA JUIsl 00ecrieueH sl TOUHOCTH

CTaTUCTUYCCKUX XAPAKTCPUCTUK.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

[TpyHIMIIBI TOCTPOEHUS MOJEINUPYIOIIUX AITOPUTMOB.

Crpyktypa mogenu CMO u knaccuduxanus moaeneir CMO.

[ToToxu cOOBITHIA.

Crpykrypa CMO u conepxaHue ee 3JIEMEHTOB.

[Tokazarenu a¢pextuBHOCTH CMO € OTKa3aMu.

Opranuzanus nHpopMamoHHbIX TOTOKOB OCM.

TexHomOrnuecKas cxema MOHUTOPUHTA PhIOOJIOBCTBA

TexHosorust KOHTPOJIS Ka4eCcTBA JaHHBIX, METOJIbI M IPOTPAMMHBIE CPEACTBA KOHTPOJIS.
Tononorunueckue 3aJauu KOHTPOJIS Ka4eCTBA JAHHBIX

KoHTposnb kauecTBa NpOMBICIOBON OTYETHOCTH M CITyTHUKOBOTO MO3ULIMOHUPOBAHMUSL.
OmnepanoHHbIE XapaKTEPUCTUKU CUCTEMBI 00OpaOOTKH BXOJHOTO MH()OPMAIIMOHHOTO MOTOKA,

MMPONU3BOAUTCIIBHOCTD.

44
45
46
47

. Mopens pacrpeieIeHHONH CUCTeMBI 00pa00TKH BXOAHBIX JaHHBIX OCM.

. [TocTpoeHne AMHAMUKO-CTOXaCTUYECKUX MOJICIIEH CpEeIbl.

. MonenupoBanue JUHAMUKY TOMYJISAIII 00BEKTOB IPOMBICIIA.

. Moaenu TpaeKTOpuu ABMKEHUS CyIHA, CyTOYHOM TOOBIUM, N3MEHEHUS 3a11acoB Ha OOpTY.
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5. PEKOMEHIAYEMAS JIUTEPATYPA

5.1.  Ocnoenasa numepamypa

1. EmMenpssHoB A.A. VMUTAllMOHHOE MOJECIMPOBAHUE SKOHOMHYECKHX IPOIECCOB: YueO.
ITocobue. / A.A. EmenbsinoB — U.: @unancel u craructuka. 2002r. 368 107

2. bemenkoB C.A. MopnenupoBanue u (opmanusanus: merogudeckoe mocooune / C.A.
BemenkoB — M.: JlabopaTtopust ba3oBbix 3nanwuii, 2002

5.2. /lononnumenvhasn tumepamypa

1. Komkapesa JI.A. Mouutopur  peiOosioBcTBa-2005: HMHCTPYKIMM H  pEKOMEHAALMU
SKMIaXaM TIPOMBICIIOBBIX cynoB U cynoBianenbiiam /  JILA. Komkapea, @.A. OGpasmuos,
W.T". Ilponienko [u ap.]; mox obm. pexa. a.t.H. U.I'. Ilponierko. — [lerpomaBnoBck-Kamuarckuii: HoBas
kuwura, 2005

2. I'punbepr A.C. MHpOpMaLIMOHHBIE TEXHOJIOTUH MOJEIUPOBAHUS MPOIECCOB YIPaBICHUS
SKOHOMHKOI: yueOHoe rocodue / A.C. ['punbepr — FOuuTu-/lana, 2003

3. Yrpunosud H./I. MccnenoBanue nHGOPMAITMOHHBIX MOJICTICH. DIIEKTUBHBINA Kypc: yaeOHOE
noco6ue / H.JI. Yrpunosuu — M.: BUHOM, 2004.

4. CyBopoBa H.W. MuadpopmanmoHHOe MOJCIMpOBaHHEe. BelnunHbl, 00BEKTHI, aJrOPUTMBI /
H.U. CyBopoBa — M.: JIa6. 6a30Bbix 3Hanwmii, 2002.

5.3.  Memoouueckue ykazanus

1. MaTtemaTrn4eckoe 1 UMHTAIIMOHHOE MOZEIHpOBaHKe: KoHcneKT jekuui / [Iponenko U.IN. —
[TerponasnoBck-Kamuarckuii: Kamuatl TV, 2019. - 78 ¢

2. MaremaTHueckoe M HUMHTALMOHHOE MOJIETUPOBaHME: JIAOOPATOPHBIA TPaKTHUKYyM /
[Tpouenko U.T". — IlerponasnoBck-Kamuarckuii: Kamuatl TV, 2019. — 58 ¢

5.4.  Ilepeuens pecypcoB unpopmayuoHHO-meneKOMMYHUKAUUOHHOU cemu «Hnmepnemy

1. Monutopunr kamuatckoro kpaba / 1.B. Kpacuukos, .I'. IIpouenko, B.IO. Pe3nukoB —
[lerponaBnoBck-Kamuarckuii: Kamuartnpecc, 2005. [DnekTpoHHbI pecypc]. - Pexum npocryna:
https://www.morkniga.ru/p832640.html

2. [TocTpoeHre TMHAMUYECKUX CTOXACTHUUYECKUX MOJIENEH MO IKCIePUMEHTAIBHBIM JaHHBIM /
Kampbsin PJI., Pao A.P. - Ilep. ¢ anrn.,- M.: Hayka, 1983. [QnexTponnsiii pecypc] - Pexum nocryna:
http://scask.ru/i_book_dyn.php

3. Poccuiickoe oOpazoBanme. DenepanbHbld MOpTAN: [DIEKTPOHHBIA pecypc]. - Pexum
nocryna: http://www.edu.ru

4. CynoBas aBTomMarnueckas uaeHTudukanrnonnas cucrema / A.H. Mapunuy, W.T'. IIponenko,
B.1O. Pe3nukoB [u ap.] ; mox obmr. pen. A.1.H., mpod. KO.M. Yctunosa. — CI16: Cynoctpoenue, 2003.
[DnexTpouHsIii pecypc]. - Pexxum poctyma: https://www.morkniga.ru/p238.html

5. @unetp Kanmana-botocu / bpammep K., 3uddmnunr I'. - M.: Hayka, 1982. [DnekTpoHHBIN
pecypc] - Pexxum moctyma: https://www.twirpx.com/file/21556/

6. QunpTpanusi W CTOXaCTHYECKOE YIpaBleHHe B AuHaMuyeckux cuctemax/Iloa.
pen.Jleongeca K. T. M.: Mup, 1980, 407c. [DnextpoHHslii pecypc]. - Pexum gocryma:
https://www.livelib.ru/book/1001199459

7. OnextponHas Ooubnmoreka nuccepranuii PI'b: [Dnexkrponusiii pecypce]. - Pexxum nocrtyma:
http://www.diss.rsl.ru

6. METOJIMUYECKHUE YKA3ZAHUSI JIJISI OBYUYAIOIUXCS 10 OCBOEHUIO
JUCIHATLITAHBI

Metoanka mpernogaBaHus TaHHOW JWCIUILTMHBI MPEATOJIaraeT YTCHHE JICKIUIA, TIPOBEICHHE
na60paTopHHx pa60T, IMMPOXOKACHUA TCECTOB I10 Ka)K,Z[OI\/'I U3 TCM, I'PYHNIIOBBIX W HWHAWBUAYAJBbHBIX
KOHCYJIbTAIlMH TIO OTAEITBHBIM (HaubOosee CIOXHBIM) CHerudUUecKuM mpodaeMaM JAUCITUILUIHHBIL.
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IIpenycmorpeHa camocTrosTenbHas paboTa CTYAEHTOB, a TaKXKe HPOXOXKICHHE AaTTECTAlMOHHBIX
UCIBITAaHUH IPOMEXYTOUYHON aTTecTaluu (3K3aMeH ).

Jlekyuu TOCBSIIAIOTCS PACCMOTPEHUIO Haubojiee Ba)KHBIX KOHLENTYaJlbHBIX BOIPOCOB:
OCHOBHBIM ITOHATHSIM; TEOPETUUECKUM OCHOBAM MAaTEMaTU4YECKOI0 U UMUTALIMOHHOTI'O MOJIEJINPOBAHHUS.
B xoxe nexuuii oOydaromumcs ciegyeT HOArOTOBUTh KOHCIEKTBI JIEKIMH: KpaTKO, CXEMaTH4HO,
MOCJIEI0BATEIbHO (PUKCUPOBATh OCHOBHBIE IIOJIOKEHHS, BBIBOJBL, (HOPMYITUPOBKH, OOOOIICHUS;
IIOMEYaTh BAJKHBIC MBICIIM, BBIACIATH KIIFOUEBBIE CJIOBA, TEPMUHBI, IPOBEPATh TEPMUHBI, ITOHATHS C
IIOMOIIBIO JHIUUKIIONEAUN, CIOBApEH, CIIPABOYHUKOB C BBIIMCHIBAHUEM TOJIKOBAHUW B TETPalb;
0003HaYUTh BONPOCHI, TEPMUHBI, MaTepUall, KOTOPBIN BBI3bIBAET TPYAHOCTH, IOMETUTH U MOINBITATHCS
HAiTH OTBET B peKoMeHAyeMoW mureparype. Ecmu camocrosTenbHO He ynaercs pa3oOparbes B
MmarepHaie, Heo0Xo0auMo chOopMyIMPOBATE BOIIPOC U 3aaTh MPENoJaBaTeI0 Ha KOHCYJIbTallul WU Ha
IIPAKTUYECKOM 3aHATHH.

Ha nexumsax mnpenojgaBaTenb 3HAKOMUT CIyIIATEed C OCHOBHBIMM IOHATHSMHM U
MOJIOKEHUSAMU IO TeKyulied Teme. Ha nexuusax cioymaTesnb IOJIy4aeT TOJBKO OCHOBHOM 00BEM
uHpopMauuu Mo Teme. TOoJbKO MOCElIEHHE JICKLUUH SBISETCS HEAOCTAaTOUYHBIM JUIsl HMOJATOTOBKU K
7a00paTOPHBIM 3aHATHAM U IK3aMeHy. TpeOyercsl Takke caMOCTOATelIbHas paboTa MO H3YyYEHUIO
OCHOBHOHM M JONOJHUTENBHOM JUTEpaTyphl U 3aKPEIUICEHUE MOJyUYEeHHBIX Ha J1a00paTOPHBIX 3aHATHUAX
HaBBIKOB.

[Ipu n3ydeHnn QUCUUIUIMHBI UCHIOIb3YIOTCS HHTEPAKTUBHBIE METOAbI O0YUYEHUS:

— npoOJeMHas JIeKUus, NpeAroiaraiomas u3jIoKeHne Marepuana uepe3 HeOAHO3HAYHOCTb
TPaKTOBKM MaTepHajioB K BOIpocaM, 3adadaM uWiau cuTyauusM. [Ipm »TOoM mnpouecc mno3HaHUA
IIPOUCXOJUT B HAYYHOM IOUCKE, AUAJIOTe U COTPYAHUYECTBE C IIPENOIaBaTEIEM B IIPOLIECCE aHAJIN3a U
CPaBHEHMSI TOUEK 3PEHUS;

— JeKUUsA-BU3yalnu3alus - Mojadya MaTepuaja OCYLIECTBISETCS CPEICTBAMU TEXHMUYECKUX
CpelICTB OOyuYeHHUs C KpaTKUM KOMMEHTHPOBAaHHEM JEMOHCTPUPYEMBIX BHU3yaJbHBIX MaTepHaloB
(mpe3eHTanuil).

KonkpeTHble METONMKH, MOJENH, METOAbl M HMHCTPYMEHTbl MaTeMaTU4YeCKOro U
UMUTAILMOHHOTO MOJEIUPOBAaHUS pPAacCMaTPUBAIOTCA IPEUMYIIECTBEHHO IIPU TOATOTOBKE U
BBITIOJIHEHUH JTAOOPATOPHBIX padoT.

Lesbto BBINOJIIHEHUS 1afOpamopHblx padom SBISETCS 3aKperieHHe 3HaHUM 00ydaronmxcs,
MOJIyYEHHBIX UMM B XOJ€ W3Y4YEeHMs AUCUMIUIMHBI HA JIGKIMSIX M camocTosTenbHO. lIpakTnueckue
3aJaHisl TI0 TeMaM BBIMOJIHAIOTCS Ha Ja0OpaTOPHBIX 3aHATHUAX B KOMIIBIOTEpHOM Kiacce. Ecmu
7a00paToOpHbIe 3aHATHSA MPOMYLIEHBl (IO YBAKUTENIbHOM WM HEYBAKUTENbHOM MPHUYMHE), TO
COOTBETCTBYIOIME 3aJaHUs HEOOXOJMMO BBINOJIHUTH CAMOCTOSITENIbHO M MPEACTAaBUTh PE3yJbTaThl
IpenojaBaTesto Ha ouepeHoM 3aHATuu. CaMocTosiTeNnbHas paboTa CTYyJEHTOB — CIIOCOO aKTUBHOTO,
IeJICHANPABJIEHHOTO NMPHOOPETeHNs CTYIEHTOM HOBBIX JUIsl HErOo 3HaHWN, YMEHUH U HaBBIKOB 0e3
HEINOCPEACTBEHHOIO Y4YacTHsl MPENoJaBaTesst B 3TOM Ipouecce. KauecTBO MoiydaeMbIX CTyAEHTOM
3HAHUU HANPSAMYIO 3aBUCHUT OT Ka4eCTBa M KOJIMYECTBA HEOOXOJUMOT0 JOCTYITHOT'O MaTepHaia, a TakKe
OT KeslaHus (MOTHBAIMK) CTYACHTA UX MOIXy4YuTh. [Ipn 06ydueHun ocymecTBiseTcs eJeHanpaBIeHHbII
MPOLIECC B3aUMOJIEHCTBUS CTYIEHTA U MpenoiaBaTess A1 pOpMUPOBaHUS 3HAHUM, YMEHUN U HABBIKOB.

Jlnist CTyI€HTOB 3a04HOM (POpMBI O0yUYEHUS B ayJUTOPUU:

- upratorcss Jekuuu Nel.l, Nel.2 (cokpamienuslii BapuanT), Ne2.1, ocTanbHblE JEKIHH
U3YYalOTCs B MPOIECCE CaMOCTOsATeNNbHOU paboTel cTyaenTta (CPC);

- TOJi PYKOBOJCTBOM TMperojaBaTeisl BBIMOIHSIOTCS JabopaTtopHbie padboTer Nel.l, Nel .4,
Ne2.1, Ne2.2, a octanbHbIe JJabopaTopHbIe pabOTHI BINOHsAIOTCS B npotiecce CPC.

7. KYPCOBAS PABOTA

Lenp KypcoBoii paboThl — 3aKperyIeHne HaBBIKOB MO0 MAaTEMAaTUYECKOMY U MMUTAIIMOHHOMY
MOJIEJTMPOBAHUIO, TPHOOPETEHNE MPAKTHUECKUX MO CO3/IaHUI0 MOJENH, e€ peanu3auud B HudpoBoM
(KOMIIBIOTEPHOM) BHUJI€ M IPOBEICHUIO YMCICHHBIX 3KCIIEPUMEHTOB. TeMaTHka KypcoOBOW palOTHI
OTIpeieNIIeTCsl CTYACHTOM C YYE€TOM TEOPETUYECKOTO MarepHalia, MPUOOPETEeHHOrO NpPU H3YYEHUU
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TUCIUIUINH: «MartemaTuyeckui aHaiusy, «Matematuueckas JOTuKa U TEOpUs aITOPUTMOBY, « Teopus
BEPOSATHOCTEH M MaTeMaTH4ecKasl cTaTucTuka», «Teopernueckas mHpopmaTukay, «Hpopmaruka u
MIPOrpaMMHUPOBAHUE» U APYTUX TUCHHUILINH; AO/DKHA OBITh CBS3aHA C IMOCTPOCHUEM MAaTeMAaTHUYECKUX
MOI[GJ'IGI\/'I B O6HaCTI/I HpHpOIIHLIX CHUCTEM, AMHAMHKU HOHYJIHL[HP'I, 3KOHOMHUKHU H OpI‘aHI/I3aI_II/II/I
MIPOM3BO/ICTBA.

7.1. Ilpumepnas memamura Kypcogvix RpOeKmos

e PazpaboTka MMHMTALMOHHOW MOJEIW OPraHU3aLUU U PEryJupoBaHHUs PHIOHOTO IPOMBICIA
ropOymu B Kamuarcko-Kypuibckoii moa3one (00BbeKT MPOMBICTA U pallOH BRIOUPAET CTYICHT).

e Pa3paboTka aBTOPErpeCCMOHHOM MOJEIM JAWHAMUKM IOMYJSLUM KaM4aTCKOIO MENBEIs B
Kamuarckom kpae (00BEKT — BUJI )KMBOTHOT'O MJIU IITUIBI BBIOUPAET CTYICHT).

e CraTucTUyecKMi aHaIM3 U pa3paboTKa aBTOPETPECCUOHHOW MOJENN IUHAMUKM HaceJIeHHUs
Kamuarckoro kpasi (ropoja WM paifoHa Kpas B 3aBUCHMOCTH OT BBIOOpA, KOTOPBIHA JenaeT
CTYJICHT).

e UycneHHble DKCIEPUMEHTHI Ha OCHOBE MAaTeMAaTHYECKOM MOJEIU IPOTHO3a IapaMeTpoB
KPUTNITOBAIIOTHI (OMTKOWH) (BUI KPUIITOBATIOTHI M COCTAB ITAPaMETPOB BBIOUPAET CTY/ICHT).

7.2. Kpumepuu ouyenusanus Kypcoswix pavom

Tabmuma 7.2
Kpurepuu orieHKH KypcoBoil paboThI Marxcimarbroe
KOJIMYECTBO OaJIJIOB
O60ocHOBaHNE aKTYaJIbHOCTH TEMbI KypCOBOW pabOThI 5
CrerneHb OTHOTHI OMTUCAHUS MPEAMETHON 00JIACTH U CYIIECTBYIOIINX 5
OrpaHUYECHUN
Ornpenenenne HEOOXOIUMOCTH HCTIONb30BaHUsT MM 1 o00ocHOBaHUE 10
BbIOOpa METOJ1a MOAETHPOBAHHUS
[TocTpoerne Moenu 20
Bri6op I10, nporpamMHas peanusanus 20
UncaeHHbIe DKCTIEPUMEHTBI 10
AHanm3 pe3yIbTaTOB U BBIBOJIBI 5
[IpencraBneHue paboThl B CPOK 5
Onucanne MM, odopmiieHre KypcoBoit paboThl, TpadUuecKoil 4acTH, 10
o6ubnuorpaduu, npunoxkenus cornacHo 'OCTam 1 MexTyHapOJHBIM
crangapram, IDEF, DFD
3anra KypcoBoi paboTbl 10
HTtoro 100

8. MEPEYEHb NH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCITIOJIB3YEMBIX ITPH
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O NTPOIECCA 1O JUCHUIIJIMHE

8.1. TlepeueHb uHpOpMaAUUOHHBIX MEXHONO02UIL, UCHONB3YEMBIX RPU OCYULECIEICHUU
obpazosamenvhozo npoyecca

[Ipu ocBOCHMM TUCIMIUIMHBI UCTIOJIB3YIOTCS CIIEAYIOMNE HHPOPMAITMOHHBIE TEXHOJIOTHH:

— HCIIOJIB30BAHNE CIIANI-TIPE3CHTALIUN;

— W3y4YeHHE HOPMATHUBHBIX JIOKYMEHTOB Ha OQUIMAIBHOM caiiTe QenepalbHOrO opraHa
HCIIOJTHUTENIHOM BJIacTH, MPOPabOTKa JOKYMEHTOB;

— UHTEpaKTHUBHOE OOIIeHHe ¢ OO0yyalouMMHCS W KOHCYJBTUPOBAaHHE TOCPEICTBOM
ANEKTPOHHOM MOYTHI.
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8.2. IlepeyeHb MPpOrpaMMHOIO0 o0ecreyeHusl, UCIOJIb3yeMOro MPH OCyllecTBIEeHUH
o0pa3oBaTeIbHOIO Mpouecca

[Ipu ocBOEHMM TUCIUIUIMHBI UCIIOJIB3YETCS JIMIIEH3MOHHOE TPOTrpaMMHOE O0ecTieueHHE:

— TeKCTOBBIN pegakTop Microsoft Word;

— makeT Microsoft Office;

— 3JIeKTpoHHBIe TabauIel Microsoft Excel;

— nmaket MatLab (Simulink);

— Ipe3eHTaIlMOHHBIN pepakTop Microsoft Power Point.

Kpowme storo ucnomns3yercst mporpammuoe odecneuenne ASpMM u nporpammubie cpeacTBa,
HEOOXOMMBIE ISl BBIMOJHEHUS JTaOOpaTOPHBIX pabOT, yKa3aHHBIX B aHHOTAMU K paboraMm (cM.
Ilpoyenxo U.I. MaTemMaTHyeckoe ¥ MMHUTAIMOHHOE MOJeIUpoBaHue. JIabopaTopHBI MPaKTUKYM. —
ITerponasnosck-Kamuarckuii: Kamuatl TV, 2019. — 58 ¢)

8.3. IlepeyeHb HHPOPMAIHOHHO-CIIPABOYHBIX CHCTEM

[Ipy oOCBOCHHMM JMCHHUIUIMHBI HCIONB3YIOTCSA CICAyIOINe HH(POPMAIMOHHO-CIIPABOYHbIC
CHCTEMBI:

— crnpaBouHO-TIpaBoBas cuctema KoncynbranT-moiroc http://www.consultant.ru/online

— CIIpaBOYHO-TIpaBoBas cucreMa ['apant http://www.garant.ru/online

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHbI

JIeKIMOHHBI Marepuan H3y4aercss B CIEHMAIN3UPOBAHHOW AyJUTOPUH, OCHALICHHOU
IIPOEKTOPOM C BUIEOTEPMUHAA [IEPCOHATIBHOIO KOMIIBIOTEPA HA HACTCHHBIN DKPaH.

JIaGopatopHbie paOOTHI BBITOJIHSIOTCS B CHEIHATM3MPOBAHHOW JIAOOPATOPUH, OCHAIICHHON
COBPEMEHHBIMU MEPCOHATBHBIMU KOMIBIOTEpPAMH U MPOTPaMMHBIM 00€CIIeYeHHEM B COOTBETCTBUU C
TeMaTUKON «MaTeMaTu4ecKoe U UMUTAallUOHHOE MOJCINPOBAHUEY.

Yucno pabouux MeCT B Kjaccax JODKHO OOECIIeUUTh MHIUBUAYATBHYIO paboOTy CTyJIeHTa Ha
OTJIEIIbHOM IIEPCOHAIBHOM KOMITBIOTEPE.

B kauecTBe MaTepuanbHO-TEXHUYECKOTO 00eCTIeYeHHS TUCHUIUIMHBI HCTIONb3YIOTCS:

— JUIsl TPOBEJCHUS 3aHATUN JIEKIMOHHOTO THIMA, TPYNIOBBIX W WHIMBUIYAJIbHBIX
KOHCYJIbTAIMi, TEKYLIEro KOHTPOJISI U MPOMEKYTOUHON arTecTanuu ydeOHas ayauropus Ne 7-520 c
KOMILJIEKTOM y4eOHOM Mebenu Ha 25 MocaJOYHbIX MECT;

— 1 1abopaTopHBIX paboT - saboparopHas ayautopuss Ne 7-402, oGopynoBanHas 10
paboynMH CTAaHIUSMU C JAOCTYyNoM K cetu «VHTepHeT» M B AJIEKTPOHHYIO HH(OPMALMOHHO-
00pa30BaTeNbHYIO Cpely OpraHnu3aluu U KOMIUIEKTOM yueOHoM Mebenu Ha 15 mocagoyHbIX MecT;

— JIOCKa ayAUTOpHAs;

— MyJbTHUMEIMIHOE 000pyioBaHNe (HOYTOYK, IPOEKTOD);

—npe3eHtaiuu B Power Point mo Temam kypca «MaremaTHueckoe M WMHUTALMOHHOE
MOJICIIUPOBAHHEN;

— nporpammHuoe obecrieueHre ASPMM, ycraHOBJIeHH]ts Ha BceX pabovnX CTAHIUSIX.
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