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dopma KOHTPOJIsA Hroro
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Jlexun 34 34
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[TpakTHueckue 50 50
PykoB0oJCTBO: KypcoBbie paboThl (poekTsl) / PI'P
IIpomexxyTouHas arrecraus 0,35 0,35
KonraktHas paboTa 84,35 84,35
CamocTosTenpHas pabora 96,00 96,00
KoHTpoan 35,65 35,65
Hroro 216 216




Pabouyto nporpamMmy coctaBui(un):
npodeccop, aoreHT, 1.¢p.-Mm.H. Cadponon A.U.

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)
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OtcyTcTBYET
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(OondicHocmb, yueHoe 36anue, cmenets, Pamuaus 1.0.)

Pabouas nmporpamma qucuMIUIMHbI coctaBieHa Ha ocHoBaHuu GI'OC BO u yue6HOro mniana
HaIpaBJICHUs MOATOTOBKH (CIEIUATBLHOCTH)
09.04.03 Ilpuknannas MmaremMaTuka U HHPOpMaTHKa

Cpok neiicTBusi padoueii mporpaMMsbl AMcUMILIMHBI 10 «31» aBrycra 2021 r.

YTBEPXIEHO

Ha 3acenanuu kadenps! «IIpuknagnas MaTeMaTuka 1 HHGOPMATUKA»

(mpotokon 3acemanust Ne 1 ot «30» aBrycra 2018 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Llene ocBoeHUs

JUCHUIIIIMHBI —

JaTb

CTYACHTAM HAY4YHOC

npeacraBJICHUEC O

MaTE€MaTU4YeCKUX METOJaxX M IpUeMaX MOJEIUPOBAHMS CUCTEM, O COBPEMEHHBIX CPEACTBAX I
CO3/1aHUsI KOMITBIOTEPHBIX MOJEJCH, a TakKe PEeIICHUH MPOOJIeM € MOMOIIbI0 WHPOPMALMOHHBIX

TEXHOJIOTHUH.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICL[I/IHJII/IHLI H IPAKTUKH, HA OCBOCHUU KOTOPBIX 6a31/1pyeT051 JaHHas JUCHUIIIINHA:

YucnaeHHbBIE MCTOAbI

MHOronoTo4HoO€ NpOorpaMMHUpPOBaHHE
JIMCUUIUINHBL ¥ IPAKTUKH, JJI1 KOTOPHIX OCBOECHUE JTAHHOM IUCLMIIIIMHBI HEOOXOAUMO Kak

IpeIIIeCTBYIOIEe:

BeraucnutenbHbpIl SKCIIepuMeHT-1
CucTtemMbl MCKYCCTBEHHOTO MHTEIUIEKTa-1
MarteMaTrnyeckoe ¥ KOMITBIOTEPHOE MOICIIMPOBAHUE-2

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmupyemble U

I/IH)II/IKaTopr JOCTHIKCHUSA

KOHTpPOJIUpYyeMble . IInanupyemMble pe3yJbTaThl
pOTHpY KOMIIeTeHI Ui Py pesy
KOMIETEeHIUH o0yueHus
(Kol ¥ HAUMEHOBAHUE)
(Ko ¥ HAMMEHOBAHUE)
OIIK-1, NOIIK-1.1. 3HaTh:

CnocoOeH nIpUMEeHSATh
€CTECTBEHHOHAYYHbIE U
OOLIEH)KEHEPHbIE
3HaHUS, METO/IbI
MaTeMaTHYECKOTO aHAIIN3a
U MOJIETIMPOBAHUA,
TEOPETUYECKOTO H
HKCIEPUMEHTATBHOTO
UCCIIE/IOBaHUs B
npodeCcCuOHATIbHON
NeSITebHOCTH;

JleMOHCTpHUpYyEeT 3HAHUS
OCHOB MaTeMaTHKH,
(U3HUKY, BEIYHCITUTEIIEHON
TEXHUKH U
MIPOrPaMMHUPOBAHHUS
NOIIK-1.2.

O1ieHUBaET TEOPETUUECKUE
Y DKCIIEpUMEHTAaJIbHbIC
HCCIIeIOBaHUS OOHEKTOB
npodecCuoHaNIbHON
JeSITeNIbHOCTH

NOIIK-1.3.
JleMOHCTpHUpYeT YMEHHE
MPUMEHSITh METOJIBI
MaTeMaTHYeCKOTo aHallu3a
Y MOJICITHPOBAHUS

COBpPCMCHHBIC MAaTEMaTH4YCCKUC,
€CTCCTBCHHOHAYYHEIC,
COLIMATTbHO-9)KOHOMHUYECKHUE U
npodecCHOHANIbHBIE 3HAHUS ISt
pelleHus: HeCTaHIaPTHBIX 3a/1a4

VYMeTh:

—  CaMOCTOSATENhHO  MPHOOpETaTh,
pa3BUBaTh H MPUMEHSATH
MaTEMaTU4YCCKUC,
€CTECTBEHHOHAYYHBIE,
COIMAaIbLHO-YKOHOMHYCSCKIE u

npodeccuoHa bHbIe 3HAHUS IS
pPEeICHNA HECTAaHAAPTHBIX 3ajady,
B TOM 4YHCIE B HOBOM WIH
HE3HAKOMOM  cpege W B
MEXIUCLUIUIMHAPHOM KOHTEKCTE

BmaneTs:

HaBbIKaMU pelieHus
INPUKIAAHBIX 3a7a4 B YCIOBHAX
HEOIPENEIEHHOCTH
COBPEMEHHBIMU
WHCTPYMEHTAIbHBIMA
cpencTBamMu




®opmMupyembie U

NHaukaTopbl 10CTHXKEHUS

KOHTPOJINpYeMbIe . IlmanupyeMble pe3yabTaThbl
pOHMpY KOMIIeTeHIHii py pesy
KOMIIeTeHIM U o0y4eHust
(Ko 1 HAUMEHOBAHME)
(ko1 1 HAUMEHOBAHME)

OIIK-7; HNOIIK-7.1. 3HaTh:

CrocoGen pazpabareiBath | [IpoBOAUT aHATHN3 S3BIKOB —  METOJbl HAYYHBIX HCCIICIOBAHUIN
AITOPUTMBI U IPOrPAMMBI, | IPOrPaMMHUPOBAHHS U 0a3 " MaTeMaTUYECKOrO
MIPUTOJTHBIC JISI JTAaHHBIX, OTICPAI[MOHHBIX MOZETHPOBAHHS;

MPAKTUIECKOTO CHUCTEMBI K 000JIOYEK, —  cHOcO6BI MOIH(UKAIHH
IPUMCHCHHUA, AHAIIM3UPYET COBPECMCHHBIC MaTEMaTUUYECKUX MoOJAenel Uid

MPOrPAMMHBIE CPEIbI
pa3paboTku
MH(POPMAITMOHHBIX CHCTEM
M TEXHOJIOTHUH

NOIIK-7.2.
JIeMOHCTpHUpYET HaBBIKU
MIPOrpaMMUPOBAHHS,
OTJIAJIKA U TECTHPOBAHUS
MIPOTOTHUIIOB
POTPAMMHO-TEXHUYECKHUX
KOMIUIEKCOB 3a/1a4
NOIIK-7.3.

OO6nagaet HaBbIKAMU
IIOCTAaHOBKH 3a/1a4 110
PELICHUIO TEOPETUYECKUX U
MIPUKIIATHBIX
HCCIIeI0BATENICKUX
npo0JieM; HaBbIKAMHU
BbIOOpA M NCIOIB30BAHUS
METOIOB CPEACTB HAYYHBIX
UCCIIeIOBaHMM 3a1a4 B
CBOEH IpeIMETHOU 00J1acTH

peuieHus 3a7a4 NPOEeKTUPOBAHUS
u YIPABJICHUS
MH(POPMALIMOHHBIMU CUCTEMaMHU

YMmers:

OPUMEHATh U MOIU(UIIMPOBATH
METO/Ibl Hay4YHBIX HCCIEA0BAHUI

u MaTeMaTU4eCKOro
MOJEIIMPOBAHUS IIPU PEIICHUU
3a1a4 IIPOCKTUPOBAHUSA u

yIpaBiieHUs] WHHOPMAITMOHHBIMH
CUCTEMaMH

Bmanets:

—  HaBBIKAMH BBIOOpA H
IPUMEHEHUS METOJ0B Hay4YHbIX
HCCJICIOBAaHUI Hu
MaTeMaTHYECKOTO
MOJETUPOBAHUS u uX
Monudukanuii  AnS  pemeHus
3amad MIPOCKTUPOBAHUS u

yTpaByieHUs] UH(POPMAIMOHHBIMU
CUCTEMaMHU




4. CTpyKTYypa M coep:KaHue TUCHUILIMHBI

®opMbl TEKyLIEro

9KOHOMHYCCKUX ITPOLECCOB

Bun . KOHTPOJISA
Monyab . HaunMenoBanue TeM 3aHATHH Oo0nbem, 3 4
1 y4eOHoi . Cemectp Banasl® | UHTEpakTus, 4. (HauMeHOBaHUe
(pasaen) 2 (yuedHoli padoThI) 4,
padoThI OLIEHOYHOI0
cpeacTsa)
Moy 1 Jlex OCHOBBI CETEBOI0 MOJICTTUPOBAHUS U TEOPHUS 1 4 -
Matremartunuecku rpados. OCHOBHBIE METO/IBI pacyeTa
€ MOJIC/IU ceTeBbIX Mojenei. O000IeHHbIE
YIIPABJICHUA JCTCPMHUHHUPOBAHHBIC CETCBBIC MOJCIIH.
IPOCKTaMHu Jlex Hcnonp30BaHne HEYETKOM JIOTUKHU U 1 4 -
HEUYETKUX YHCEJ B PELICHUH 33]1a4
ympasieHus mpoektamu. Mcnonb3oBanue
HEUYETKOM JIOTUKH B KIACCHUECKUX MOJEISIX
yYIpaBJICHUS TPOCKTaMHU.
Jlex NHupopmaninoHHbIE TEXHOJIOTUH YIIPABICHUS 1 4 -
npoektaMu. COBpeMEHHbIE MOJIETU
YIpaBJICHUS TPOCKTAMHU U TEHACHITUN UX
pa3BUTHSL.
Jlex OCHOBBI MOJIETUPOBAHUS IKOHOMHUYECKUX 1 4 -
MIPOLIECCOB.
Moy 2 OnTuMHU3aMOHHBIE MOAEIIN SKOHOMUYECKON
Mojaenu Teopun JAUHaMUKH.
ONTUMATEHOTO HekoTtopsie BOIpochl KaueCTBEHHOTO
yIIpaBJICHUSI HCCTIEIOBAHUS MOJIETIEH YIIPABIISIEMBIX

! Viasvisaemes nopsoxosuiii nomep (nanpumep, Modyns 1) u naumenosanue (npu namusui).
2Vkasviearomes 6uobl pabom ¢ coomeemcmeuu ¢ yuebnvim nianom — Jlex, Jlao, Ilp, Cp, KP(KII)/ PI'P, I1A.

3 Viazvieaemes monvko ons npozpamm ¢ BPC; 015 0CmanbHbix — Cmassmes npoyepki «—» 6 Kavcooii cmpoxe .
* Vkazvieaemcs 6 wacax ona npozpamm no @IOC 3 unu na yemompenue paspabomuuxa PITJ]; 6 0Cmanvubix cryuasx cmagsamcs, npouepKit «—» 6 Kavcooii cmpoxe.




®opMbl TEKYLEro

Monyab Bun . HaunMenoBanue TeM 3aHATHH Oo0nbem, 3 4 KOHTpOIH
1 y4eOHol . Cemectp banael® | UHTEpakTus, 4. (HauMeHOBaHUe
(pa3neui) 2 (yueoHoO¥ paGoThI) 4.
padoThI OLIEHOYHOI'0
cpeacTBa)
Jlex Marematuyeckass MOJENb  ONTUMAIbHBIX 1 4 -
yopaBiasieMbIX — 1mporeccoB. JloctaTouHbie
yCcIoBUSL OoNTHMalbHOCTU. VccnemoBanue
OJIHOIIPOTYKTOBOM MaKpOMOJICJIH
ONTUMAJILHOTO Pa3BUTHUS YKOHOMUKH.
Jlex 3amaua Ditnepa BapUAIMOHHOTO 1 4 -
UCYHCIICHUS.
Meron Jlarpanxa-IlonTpsirnna JUISL
HEMPEPBIBHBIX  YIPABISEMBIX IMPOIECCOB.
Meron Jlarpanka i1 MHOTOIIArOBBIX
MPOLIECCOB  YNPABIECHUS C OJHOMEPHBIM
Jlex Hekotopele mnpuMEHEHUS HEOOXOIUMBIX 1 4 -
YCIOBUH  ONTHUMAaJIbHOCTH B (opme

Jlarpanxa-ITonTpsiruaa. Meron

Tamunbrona-Axoou-bemmmana.




Monyab
(pa3)1eJ1)1

Bun
y4eOHol
paﬁonﬂ2

HaunMenoBanue TeM 3aHATHH
(yuedHoli padoThI)

Cemectp

Oo0nbem,

Bauisr

4
HNHTepakTus, 4.

®opMbl TEKYLEro
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacTBa)

Jlex

YucneHHble METOABI ONTUMM3AIMM IS
MHOTOIIIATOBBIX MPOIIECCOB C HEMPEPHIBHBIM
yIpaBICHUEM.

UucnenHsle METOABl ONTUMHU3ALMHM IS
MHOTOIIIArOBBIX TPOLIECCOB C TUCKPETHBIM
YIPaBIECHUEM.

UucneHHble METOJbl ONTUMHU3ALMU IS
HEKOTOPBIX MHOTOILIArOBBIX IPOLIECCOB C
JUCKPETHBIM yIipaBieHueM. Jlpyrue ooOiue
METOJIbl ~ pellleHus 3aJady  JAUCKPETHOTO
MIPOrpaMMHUPOBaHUSI.

Meroasl pemieHusT HEKOTOPBIX YacCTHBIX
KJIaCCOB 3a/1a4 JUCKPETHOTO
MPOrpaMMHUPOBAHUSI.

Jlex

,Z[PIH&MI/I‘I@CK&SI MOACIb OIITUMAJIBHOTO
Pa3sBUTHA MHOFOOTpaCHeBOﬁ OKOHOMUKH.

Ip

MO,Z[CJII/IpOBaHI/IC C.IIy‘-IS.fIHLIX YHUCCII.

10

20

Ip

MopenupoBanue  CiaydalHBIX 4YHCEIl C
3aJIaHHBIM 3aKOHOM PAaCIIPEIEICHHUS.

10

20

HJ'IaHI/IPOBaHI/Ie MallWHHBIX SKCIICPUMCHTOB.

10

20

Ip

MopenupoBaHue CHCTEM MacCOBOTO
00CIy)XMBaHHsSI C OTHHM YCTPOHCTBOM
o0CITyKIBaHUS.

10

20




®opMbl TEKYLEro

Bun . KOHTPOJISA
Monyab . HaunMenoBanue TeM 3aHATHH Oo0nbem, 3 4
1 y4eOHol . Cemectp banael® | UHTEpakTus, 4. (HauMeHOBaHUe
(pa3neui) 2 (yueoHoO¥ paGoThI) 4.
padoThI OLIEHOYHOI'0
cpeacTBa)
IIp MopenupoBanue  CHCTEM  YyIpaBJICHUS 1 10 20 -
3arnacamu.
Hroro: 50 100

Cxema pacueTra uToroBoro 0as1a

Texymuii peUTUHT (BCE 3aHATHS U IPOMEXKYTOUHBIE TECThI) + Pe3ynpTaT HTOrOBOTO TECTa U BCE IEIUTCS Ha 2




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Tpu n3yueHNH AUCUUIUIMHBI UCTIONB3YIOTCS CIeIyIoIune 00pa3oBaTeIbHbIe TEXHOJIOTHH:
- TEXHOJOTUH TPAIUIMOHHOTO O0O0y4deHuss B ¢opMe JIeKIHH, MpaKTUYeCKHuX padoT u
CaMOCTOSITENIbHOU PabOThI CTYACHTOB;

6. MeToguyeckue yKkazaHusi 110 OCBOCHHIO U CHHMIIIMHBI

B opranmzanuu pa®oTbl CTyA€HTOB O4YHON (OpMBbI OOyudeHUS HaJ HU3y4ECHHEM Y4eOHOro
Kypca «MaTemMaTH4ecKoe MOJEIUPOBAaHUE -1» Ba)XKHOE MECTO MPUHAMICKUT ayAUTOPHBIM
3aHATUAM. B HUX n3naraercs oOuas XapakTepUCTUKA BOITPOCOB TEMBI.

[IpakTrueckue 3aHATHS MPOBOAATCS MO HAMOOJEE CIOKHBIM TEOPETUUYECKHM IpoljiemMam
JYCHUIIINHEL

Ha KaXXIO0M IMOCJICAYIOIIEM ITPAKTUICCKOM 3aHATHU CTYACHTHI, IIPHU OTBCTC HA HpO6JI€MHBI€
BOIIPOCBI M B XOAC€ BLIIIOJIHCHUA CIIOXKHBIX 3aﬂaHHﬁ, JOJDKHBI HCIIOJB30BAaTh 3HAHUMA,
IMMOJIYYCHHBIC IIPU U3YYCHUHU NMPCAINICCTBYIOINIUX TCM. OCHOBHEIM HCTOYHUKOM I/IH(i)OpMaIII/II/I npu
MMOATOTOBKEC K NPAKTUYCCKUM 3aHATHUAM SBJISICTCA OCHOBHAA U JOIMOJIHUTCIIbHAA JINTCPATYPA.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBaHue
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI'0 CPeACTBA
1 OIIK-1 Tecmosvie 3a0anus Ne1-500
1 OIIK-7 Tecmosvie 3a0anus Ne41-500

Bonpocut k 3auemy Nel-30

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUuaJibl, He()ﬁXOJIHMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1.

IIpakTHueckoe 3ananue

(HaumeHo8aHue OYeHoOYHO20 CPeocmea)

Tunosoii(bie) mpuMep(bl) 3aaaHusI(1ii)




JlaGopaTopuas padora Nel

MoaeanpoBaHue COVHANHBIX YHCEI

1. Heas padorsl
M3yunTs METO/BI H AIrOPUTMBI MOACTHPOBAHKS CIIyYal HBIX BEIHYHH,

2. Teopernueckue ceeeHNs

[

1 OcnoBubie BEPOSITHOCTHBLIE MOHATHS

Cayuaitnsim onsimom WiN 3KCNEPUMEHMOM HA3BIBACTCH 1POLIECE, 1IPH KO-
TOPOM BO3MOMKHEI Pa3sIMYHLIC HCXOJBI, TAK YTO HEJb3s 3apaHee IPEjCKasaTh, Ka-
kon Oviaer pesyiawrar. Beanuuna X={x;}=x,, X2, ..., X, npejacrasisiomas codoii
petyaLTAT CAYHAITHOTO OIIBITA, HA3LIBAETCA CAVYaliHoill geauyurol. HenoctoaHcTBo
PELVILTATA TAKOTO ONBITA MOYKET OBITH CBA3aHO C HAJMYHEM ClYyYaiHBIX OMIHOOK
H3MEPCHHIT MM CO CTATHCTHYECKON NPHPOJI0H camoil M3MepAeMoil BEIHYHHBI
(Harmpumep, npolece pacraja pajMoakTHBHOro seuectsa). byjaem obosnauats oT-
1C/ILHBIC 3HAUEHUS, KOTOPBIE NMPHHHUMAET ciy4aiiHas BenuunHa (He o0A3aTeabHO
ypeneHnne). Kak x, rae i =1, 2, ..., n. Jliobag pyukuus ot x, 6yjer Takke ciy-
Haiinoil BeAMYHHOI.

[Ton vodenuposanuesm cnyqaitnoil seanunnsl X NpUHATO MOHUMATH Npo-
Hece noayuenns Ha OBM e€ BoIOOpOUHEIX 3HAUCHMIT Xy, ..., X;.

Ha npakTike MCronb3yloTCs TPH OCHOBHBIX crniocofa reHepaniy ciyyaii-
HEIX MHCEIT:

- maoauwnstn (Qpainossrit) — BBOJ Tabinl paBHOMEPHO pacnpeenEHHbIX
CAVHQITHLIX YHCET BO BHEUIHIOIO MM ONEPATHBHYIO NaMmaTs DBM;

- annapamusiil ((PU3MNECKHii) — HCNOJAB30BaHNE CMEUHAILHOTO MPHCIIO-
cotsenust K OBM ~ "narunka" ciayvaiinelx umcen, QGopmupyloero ciyvaitusie
BEHYHHBL NYTEM (H3HYECKOTO MOJICINPOBAHHUA HEKOTOPBIX CIyUailHEIX npoiec-
COR (M3TVUCHUA PAJIHOAKTHBHBIX HCTOYHHKOB, IIYMOB 3JIEKTPOHHBIX JaM U JIp. );

- aueopumaiyeckudl (MPOrpaMMHEIii) — UCNONB30BAHHE MCEBAOCYYAITHBIX
(KpagueayyaiineIX) IoCHe10BaTeALHOCTE, pealn3yemMbIX NPOrPaMMHbLIM IeHepa-
rOpoM CayaaiiHbIX uKcen. [lceedocayuatinbimu YNCIaMH HA3BIBAIOTCS YHCIA, BbI-
padarsisacmbie DBM pekyppeHTHBIM Crioco0oM Mo CrelHalbHEIM AIropHTMaM,
KOTJIa KQ/KJI0€ TOCACAYIOUIeE YHCIO X; MOIYYaeTCs U3 NPEALIAYIIHX B PE3y/IbLTaTe
IPHAICHCHUS HEKOTOPLIX apuMETHYECKHX M J0rudeckux onepaumii. Takas no-
CACI0BATC/IBHOCTE MHCENT Y/IOBJIETBOPAET HM3BECTHBIM KPUTEPHAM CIYUAHRHOCTH,
NOTS BXOJUIIHE B 9TY 110CE0BATEIBHOCTE YHCIa 3aBUCHMBI Mexay coboit. Oa-
HIIM 13 HEJIOCTATKOB 3TOr0 METOA ABISAETCS MEPHOAHYHOCTE 00pazoBaHHbIX 1po-
IPaMMHBIM CHOCODOM TICEBIOCAYYAaRHBIX HYHCEN, HO JUIS paaa 3aaay, He tpedyio-
LHX DOJBIIOro KOJHYECTBa CAYHaHHBIX YHCel, JUIHHA Mepuoja sSBiaseTcs Jocra-
TOUHOIH.

re - - sy = rea v e 4




MpaxThyeckast pabora Ne2

MOIIEJIII[)OBQIIHC CJyHaliHbIX YHCE € 3a1aHHBIM 32AKOHOM
pacupeaejieHus

1. leaw patornr

M3yueHune METOIOB M MOJYYEHHE HABBLIKOB COCTABJIEHHS aArOPHTMOB re-
HCPALE  TICEBJ0CTYYaiHBIX YHCEN € pPasiiNYHbLIMH 3aKOHAMH pacrpelelieHis,

Haudoiee 4yacro HCNMOAL3YEMBIX [IpH UMHUTALHOHHOM MOJICITHPOBAHHH CIOJKHEBIX
cnereM Ha DBM.

2. MeToanyeckne yRasauust

B npouecce anannsa u NpOEKTHPOBAHMS HMHTAUMOHHBIX MOJENel cToxac-
IHUCCKUX CHCTEM BO3HHKAeT HeoOXOIHMOCTH 3a/laHusl pas/IMYHBIX CH)"laﬁHle
BO3ACHCTBHIT MM UMHTHPOBAHHA CTOXacTHYECKUX npoueccos. [logobubie cuTya-
LI HPEJOUPEJIEAIOT HEOOX0AUMOCTE [IPOrPAMMHOI TeHepaluH CITydaiiHbIX Yu-
CeJl ¢ HEKOTOPBIM 3aKOHOM pacnpejeneHus. [Iycts tpebyerces nonyuuts (cMoje-
JHPOBATE) PeaTH3aluIo Clydainoii Bennunubl X ¢ IJIOTHOCTBIO pacrpeaeieHus
[(x). Jlannas 3anava pemaercs myTeM MOJACIMPOBAHMs cayuaiinoii Beanunnsl R,
pasHOMEPHO pacnpeaencHHoit Ha unrepsane [0;1), u npeoGpaszoBanus nociejosa-
ICIBHOCTH CYHAHHBIX YHCEI I'jy 12y +vvy Iy B TIOCHEAOBATENBHOCTD Xqy X2y «00y Xpo B
oduiem ciayyae npeoOpazoBaHHE MOKHO PEaIN30BATH C TMOMOIIBIO HEKOTOPOH
(hyHKIHN

X=y(R), (1)
CBAZLIBAIOIICH CYYaiiHBIC YHCIA C PABHOMEPHBIM DPACIPEACICHHEM CO Clyyaii-
HEIMI YHCIaMI ¢ 33/laHHLIM 3aKOHOM pacnpeaencHus. Ilpeobpazosanue (1) mo-
ACT OBITH BRINOITHEHO Pa3iHYHBIMH METOAAMH,

2.1 MeToa obparnbix Gynkuumii

[ycrs TpebGyeres mony4uTs 3HaYeHHs ClyvaifHoil Beauunnel X, pacnpeje-
1eHioil B nnrepsaie (asb) ¢ mI0THOCTBIO BEPOATHOCTH f{x).
CTanjapTHelil MCTOA MOJIENHMPOBAHNA OCHOBAH HA TOM, YTO MHTErpajibHas

(Qyukuusg pacnpejeneHus F(y)= If (x)dx moGoii HenpepeIBHOIT cayvaiiHoiil Benu-
a

UMIEl pABHOMEPHO pacnpeaeneHa B uHTepsane (0;1), T.e. juia moboii cnyuaiiHoi
Be YL X C IUIOTHOCTBIO pacnpefieNien s f{x) ciyuaiiHas Beau4uHa paBHOMEp-
o pacnpe/enena va uarepsane (0;1).

Toraa cayuaiinyio peamunny X ¢ npoM3BOJIBHON TUIOTHOCTRIO pacnpe/ie-
JIeHBA f(X) MOJKHO pacCunTaTh 10 CIEAYIONEMY aIropHTMy, rpaduuecckoe perue-
HHE CMOTPHTE Ha pUCYHKe 1:




7.2.2.
TecToBbIe 3a1aHUsd

OOBEKT-3aMECTUTENb, KOTOPBIN B ONMPEACIICHHBIX YCIOBUSAX MOXKET 3aMEHSITh
00BEKT-OpPUTHUHAJI, BOCTIPOM3BO/ISI MHTEPECYIOIINE UCCIIEI0BATENS CBOMCTBA
OpHUTHHAJIA - 3TO

HACJCIHHUK
oOpasen
MOJICITb

3aMeleHne OJHOro 00bEKTa APYTrUM C LEJIbIO MOJIydYeHUs HH(OpMaIuu O
BaXHEHIIINX CBOMCTBAX 00bEKTa-OpUTrHHAJIA C TIOMOIIBIO 0OBbEKTa-MOACIH -
3TO

HaCJICIJOBaHUC
MOJEIIUPOBAHUE
BHEJIpEHHE

HpOI_[CCC HUCCIICA0BaAHUA peaJILHOﬁ CHUCTCMBEI, OCHOBAHHBIN Ha IIOCTPOCHHUH U
HUCCICA0OBAHUU MOACIN — 3TO
CHCTCMHBIN aHaAJIN3
MO/JICTTUPOBAHUE
CUCTEMHBLII CUHTE3

3aKIr09aeTcs B OMPEICIICHUN CBOMCTB M MCCIICIOBAaHUN Pab0TOCTIOCOOHOCTH
00BEKTA 110 €r0 ONMKUCAHUIO
IIPOCKTUPOBAHNE
CHUHTE3
aHaJIn3

3aKJroyaceTcs B CO31aHHNHU OIIMCaHHA BBIYHUCIUTEIILHON CUCTEMBI
IIPOCKTUPOBAHNE
CHHTEC3
aHaJIn3

Yrto oTHOCUTCA K PYHKIUSAM MOAEIUPOBAHUSA?
OIIMCaHHcE, 00BLICHEHHE U IIPOTHO3UPOBAHUE ITOBCACHUSA peaﬂBHOﬁ CHUCTEMBI
MPOCKTUPOBAHUEC CUCTCMbI
pea3anust CUCTEMBI

Uro HE oTHOCHTCS K QYyHKIUSAM MOJEITUPOBAHUS?
00BsICHEHHE INOBCACHUA peaHBHOﬁ CHUCTCMBI
IMPOTrHO3UPOBAHUE TIOBCACHUA peanLHoﬁ CHUCTEMBI
MMPOCKTUPOBAHNEC CUCTEMBI

Yro HE otHOCHTCA K PYHKIIUSAM MOAECIUPOBAHUSA?
OIIMCaHHUEC ITOBCICHUA peanLHoﬁ CHCTEMBI
MPOTHO3UPOBAHUEC MOBCACHUA peaHBHOﬁ CUCTCMBI



pcai3anuss CUCTCMbI

HpOHCCC IMOCTPOCHHUA MOJCIIN, KAaK IIPABUJIIO, ITPCAIIOIAracT:
OIHMCaHUE BCEX CBOMCTB HCCIEAYEMOro 00beKTa
BbIJICJICHUE HanboJIee CYIIECTBEHHBIX ¢ TOUKH 3pEHHsI pelIaeMoi 3a/1a4u CBOMCTB 00BEKTa
BbIJICJIEHUE HE OoJiee TpeX CYIIECTBEHHBIX MPU3HAKOB 00BEKTa

UYrto HE siBnsieTcst TUIIOBOIA 11€16I0 MOJICTUPOBAHUS?
MOMCK ONTUMAJIBHBIX HITH OJIN3KUX K ONTHMAIBHBIM PEIICHUN
OTIpEeICIICHUE IIEJTH MTPOSKTa
orieHKa A3(h(PEKTUBHOCTH PEIICHUIMA
ONPEACIICHUE CBOWCTB CUCTEMBI

Uto HE siBnsieTcst TAOBOM LENBIO MOJIETUPOBAHUS?
orieHKa A3(h(PEKTUBHOCTH PEIICHUIMA
pazpabotka T3 Ha MPOEKTHPOBAHNUE CHCTEMBI
YCTaHOBJICHHE B3aUMOCBSI3eH MKy XapaKTEPUCTUKAMH CHCTEMBI
OIpE/Ie/ICHUE CBOMCTB CUCTEMBI

Hanuurie HeKOTOPBIX JaHHBIX 00 00BEKTE-OpUTHHANIE HEOOXOAUMO Ha HTarle:
HU3YyUCHUS MOJCIN
IIOCTPOCHUA MOACIIN
aHaJInu3a MOACIn

Kakwne MOJICIIN OIIMCBIBAIOT ITPOLCCCHI, B KOTOPLIX OTCYTCTBYIOT BCAKHUC
CIIy4ailHbIE€ BEJTMYUHBI?
CTOXaCTHUYECKHE
J€TEPMUHUPOBAHHBIE
¢busnueckue

VYkaxute JIOXKHOE yrtBepxknenue:
CﬂyqaﬁHble MMpOoHECChI OMUCBIBAIOT ACTCPMHUHUPOBAHHBIC MOJCIIN
cnyqaﬁHble MMPpONHECChI OIMMUCBIBAOT CTOXACTUYCCKHUE MOneciun

VYkaxute JIOXKHOE yrtBepxknenue:
MOZCIIb COACPKUT CTOJIBKO KE HH(bOpMaHHH, CKOJIBKO 1 MOI[eJ'II/IpyeMHﬁ 00BEKT

HHUKaKas MOJCJIb HEC MOXKET 3aMCHUTL CaMO SBJICHUC, HO IPU PCHICHUHA KOHKpCTHOfI 3agadn
OHa MOKET OKa3aTbCA OUYCHDb IMOJIE3HBIM MHCTPYMCHTOM

CTPOTruX IpaBUJI IOCTPOCHUA 000 MOZCIIN HE CYHICCTBYCT

Mogens Ha3bIBaeTCsl aeKBATHOM OOBEKTY, €CIIH ...
pe3yabTaThl MOJAEIMPOBAHUS OATBEPKACHBI BaTuAalluel MOIeIn
pe3yabTaThl MOJAEIUPOBAHMS HE MOATBEPKACHBI BaTUJallMeN MOIENN
MOJICITb SIBIISIETCS (PU3UIECKON MOJIETBhI0 00bEKTa



Tembl NMCbMEHHBIX Pa00OT
[TuceMenHbIE pabOTHI IO KYpCY HE MPEIyCMOTPEHBI.



7.3.0neHOYHbIE CpeacTBAa VI NMPOMEKYTOYHOH ATTECTAIlMM IO MTOraM OCBOCHUS

AUCHHUITINHbI

7.3.1. Bonnpochl K arTrecTanuu

CemecTtp 1

Ne

wn Bomnpocsl k 3a4ety

1 CyxaTue TaHHBIX HAOJIOJCHHIA B MPOCTYIO M KPATKYIO aHAIUTUIECKYIO popmy.

2 TpebGoBaHUsI, KOTOPBIM JIOJDKHA OTBEYaTh (U3MUYECKas CUCTEMa, YTOOBI €€ MOKHO OBLIO
CBEPHYTb.

3 Urto 13 cebst mpeacTaBiIsieT MOJICTUPOBAHUE.

4 Uro npeamnonaraet nmporecc MoCTPOSHUS MOJICIIH.

3) Jl1g yero He0OX0AMMO HAJIMYME HEKOTOPBIX JAHHBIX 00 00bEKTE-OpUTrHHAJIE.

6 Kakue momenu OMUCHIBAIOT MPOLECCHl, B KOTOPHIX OTCYTCTBYIOT BCSKHE CIydailHbIC
BEJIMYMHBI.

7 Kakue Mozienu onuchIBalOT Ciy4aiHble MPOILIECCHI.

8 OT yero 3aBUCHUT aJIcKBATHOCTh MOJICIIH.

9 Yto Takoe CUCTEMHBIH MMOIXO0I

10 UTto 13 ceOst npeacTaBiIsieT CUCTEMHBIN aHAJIN3.

11 Urto u3 cebs mpeacTaBiIsieT CHHTE3 MOJICIIH.

12 Urto noapaszyMeBaeTcs moJi TEPMUHOM UMHUTAIIMOHHOE MOJICTTUPOBAHUE.

13 MexaHu3M MOJTYYCHHSI IPOTHO3HBIX OT BPEMEHH XapaKTCPUCTHK.

14 [IpenmyriecTBa U HEAOCTATKA UMUTAIIMOHHOTO MOJICIMPOBAHMSI.

15 [Iporiecc UMUTALIMOHHOTO MOAEIUPOBAHUS.

16 OnpezeneHre MOJEIH.

17 OrnpezienieHne MOJICITMPOBAHUS.

18 Knaccudukaiys OCHOBHBIX BUIOB MOJICITUPOBAHMSL.

19 Uto u3 cebdst mpeicTaBIsieT KOMIBIOTEPHOE MOJIEIMPOBAHHE.

20 UTo SBJISETCS METOJIOJIOTHEH KOMITBIOTEPHOTO MOICITUPOBAHUSI.

21 [IpouenypHo TexHoONOTrMYecKkass CXeMa TIOCTPOSHUS U  HUCCIENOBaHUS  Mojesei
CJIIOKHBIX CHCTEM

22 UYro u3 cebst mpeIcTaBisieT npeaMeTHas (mpobieMHasi) 001acTh

23 XapakTeprucTUKa XOpOoLIeil MOJIEIIH.

24 @DopMBbI IPEICTABICHUS] MOJEIN

25 KakoBbl OCHOBHBIE JIEMEHTHI MPOIIEcCa UMUTAIIMIOHHOTO MOJICIIUPOBAHHUS

26 [IpencraBieHre MOAETH CIIOXKHOW CHUCTEMBI KaK COBOKYITHOCTH B3aWMOJCHCTBYIOIINX
3JIEMEHTOB

27 B uem 3akmouaercst moctpoenne UM

28 B yewm 3akmiouaercs MexaHHU3M MOJIEITHHOTO BPEMEHH.

29 Krnaccudukanus Ha OCHOBHBIC BUJIbI IMUTAITMOHHBIX MOJIEIICH

30 B yewm 3akmiouyaercs cTpaTeruueckoe U TAKTHYECKOE TUIAHUPOBAHUS UMUTAIMOHHOTO

JKCIIEPUMEHTA

KoMmmiekT MaTepuaJaoB AJId IK3aMEHa

Tectosble 3amanusa Nel-500




7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma

NpOBe/AeHUSA

Cemectp . Kpurepun u HOpMbI OLIEHKH
NPOMEKYTOYHOM
arTecTalnu
1 3auer Crynent Habpan ot 30 1o 100
o «3a4TEHO» 0aJUIOB 110 HAKOMHUTEIHLHOMY
HAKOIIUTEJIEHOMY pelTHHTY.

pEUTUHTY

«HE3AYTCHO»

Crynent Habpan no 30 6ayioB mo
HAKOMUTEIbHOMY PEHTHHTY.




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoaudecTBo B
HAY4YHOM

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3aruaBue (3aroJi0BOK) I'ox n3panus ouoamorexe /
n/n MeToau4YecKoe mocooue,
HaumeHoBaHue
NPaKTHKYM, AP.) 3EC
1 A. B. Ky3nenos Beiciass ~ maTemaTtuka [DnexkTpoHHBII
pecypc] : Matematuueckoe
nporpaMMmupoBaHue : yueOHuMK / A. B.
Ky3nenos, B. A. Cakosuu, H. 1. Xomnozx ;
nox obmr. pea. A. B. Kysuenosa. - Uz, 4-e, Y4eOHUK 2018 OBC "Jlanp"
crep. - Cankr-IlerepOypr : Jlanb, 2018. -
352 c. : wnn. - (YueOHMKU IS BY30B.
CnenuanbsHast nureparypa). -ISBN 978-5-
8114-1056-9.
2 H. B. 'onny6GeBa MareMaTnueckoe MOAEIUPOBAHUE CUCTEM U
MPOIIECCOB  [DNEKTPOHHBIM  pecypc]
[yueObnoe mocobue] / H. B. T'omyGesa. - " "
Cankr-Ilerepoypr : Jlans, 2013. - 192 c. : Yuebuoe nocodue 2019 OBC "Jlans
wi. - (YueOHuku i By3oB. CrienuanbHas
muteparypa). - ISBN 978-5- 8114-1424-6.
8.2. lonosiHMTE/ILHAS JIMTEPATYPaA
Tun (yueOHuk, yueoHoe KOHH%CTEO B
HAY4YHOM
Ne nocooue, yueOHo-
ABTOPBI, COCTABUTEHU 3ar/iaBue (3aroJjioBoK) Tox u3nanus oudamnorexe /
n/m MeToAnYecKoe mocooue,
HaumeHoBaHue
NPaKTHKYM, JP.) 3EC
1 H. 1O. AdanacneBa BbruvcauTeNbHBIE U OKCIEPUMEHTAIbHBIC VYyeOHoe nocobue 2018 6

METOABl HAYYHOTO SKCHEpUMEHTa : y4deOl.




Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHUK, ydeOHOE
nocooue, yueoHo-
MeToau4YecKoe mocooue,
NPAaKTHKYM, JP.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ouonoTeKe /
HaumenoBanue
9BC

mocodue s CTyA. BY30B, O0y4. 1O
HaMpaBJICHUIO HOJTOTOBKH 230100
"Uudopmaruka u BBIYMCIITEIIbHAS
texuuka" / H. FO. AdanacbeBa. - Mockaa :
KHOPYC, 2010. - 330 c. : wmi -
bubmuorp.: c. 321-325. - Ilpun.: c. 205-
304. - Tlpeam. yxkas.: ¢. 326-330. - ISBN
978-5-406- 00176-9 : 409-00.-330-00.

JI. O. ba6emiko

MaremaTrnueckoe MOAECIMPOBAHUE
(uHAHCOBOH JEATENBHOCTH : yuel. mocodue
JUTSL CTY., 00y4. o crietl. "MwupoBast

sxonomuka" / JI. O. babeuniko. - I'pup YMO.

- Mocksa : Knopyc, 2018. - 224 c. : u. -
bubnuorp.: c. 224. - Tlpui.: c. 218-223. -
ISBN 978-5-406-01217-8 : 150-00.

YuebHoe mocodue

2018




8.3. IlepeueHb mpogeccHOHATBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX

CHUCTEM

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneYyeHu st

Ne Haumenopamme [0 PexBu3uTHI uoronsgpa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 Windows XP Beccpounbie
2 Microsoft office 13 Ne61935138 ot 28.05.2012
(6eccpouHblit)

8.5. Onucanue MaTepHaJIbHO-TEXHHYECKOI 0a3bl, HEOOXOAUMOM sl OCYyIIeCTBJIECHUs
00pa30BaTeILHOIO MPoOIEcca MO0 TUCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00paTopHuii, MACTEPCKHUX H
Ne Ap. 00bEKTOB /1Jisl IPOBe/ICHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA
/Il | NPaKTHYeCKHUX U JIa0OPaTOPHBIX 3aHATHH,
MOMeIlleHHU J1JI1 CAMOCTOATEIbHOM
padoThI 00yualomuxcsi (HOMep ayIUTOPHH)

KommnsrorepHslii kinace Cron YUECHUYECKHH-26 mIT., CTONI
VJIK-314 NpENnoJaBaTeabCKuii-1 1T., CTyapd-28 wmrT.,
1 J0CKa ayJUTOpHAs (menoBasi)-1mr.,
KOMITBIOTEP C BBIXOJIOM B CETh WHTEpHET- 17

IIT.
Kitace mst camocrositensHON paboThI Cron ydeHHYeCKMi-26 1IT., CTYyn-26 IIT.,
2 T-401 KOMITBIOTEP C BBIXOJIOM B CETh MHTEpHET- 16

IIT.




