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PaGouass mporpamma cocTaBieHa Ha OCHOBE (elepalibHOTO TOCYAapCTBEHHOTO
00pa30BaTeNbHOrO0 CTAaHJApTa BBICHIETO OOpPa30BaHUSA IO HAMPABICHUIO MOATOTOBKH
01.03.02 Ilpuknagnas MaremaTdka W HHGOPMATHKA, YTBEP)KICHHOTO IPUKA30M
MunucrepctBa oOpa3zoBanus u Hayku Poccuiickoit @enepanuu ot 12 mapta 2015 r. No
228 W B COOTBETCTBUM C Y4YEOHBIM IIJTaHOM HampaBiaeHus moarotopku 01.03.02
[IpuknagHas MareMaTuka U MHPOpMaTUKa, yTBep>KIeHHbIM Y4yeHbiM coBeToM KHUTY -
KAU 31.08.2017 npotokon Ne 6

PabGouass mporpamma auCHMIUIMHBI (MOIYJs) pa3padoTaHa J.T.H., ipodheccopom
kadenpel [IMU HosukoBoii C.B., yrBepkieHa Ha 3acenanuu kadenpst  [IMU
npotokoi Ne 8 ot 31 aBrycra 2020 rona

3aenyrommii kadeapoi [IMU, k.1.H., nouent 3aitaymmn C.C.
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PA3JIET 1. WCXOJMHBIE JAHHBIE W KOHEYHBIA PE3YJILTAT
OCBOEHMUS JUCUMILJIUHBI (MOAY.JIST)

1.1. eap u3ydyeHusi AUMCUMIIMHBI (MoayJisi) OCHOBHOW IIEAbIO HM3YYCHHS
auciMIiMebl - "KOMIBIOTEpHOE MOJIEIMPOBAHUE TPOLIECCOB W CUCTEM' SIBIISIETCS
dbopMupoBaHHE TPEACTaBICHUS O MOICIMPOBAHUHU, €T0 POJIM B MPOCKTUPOBAHWUU H
UCCJIEIOBAHUM TIPOIECCOB M CHCTEM, M3JI0KEHHE OCHOBOIIOJATralolUX IPUHIIUIIOB
KOMITHIOTEPHOT'0 MOJICTMPOBAHUSI M MCIIOJIb30BAHMS €TI0 PE3YyJbTaTOB B IMIPUIOKCHUSIX.

1.2. 3agaumn aucumJIuHbl (MoayJasi) OCHOBHBIMU 33J1a4aMH U3YYCHUS

AUCHUIUIMHBI ABJIAOTCA HPUBUTUC TPAKTUICCKUX HABBIKOB U KOMH@TGHHHﬁZ

® OCBOCHHE METOJ0B MATEMATHYECKOTO M KOMIIBIOTEPHOTO MOJIEIUPOBAHMS;
® [IPOrpaMMHUPOBAHUS U KOHCTPYUPOBAHUS
O KOMIIBIOTEPHBIX UMUTAIIMOHHBIX,
O aHAJUTHUYECKUX,
O MHTEJUIEKTYaJIbHBIX CUCTEM,
O CHCTEM MaccoBOTr0 OOCITYKUBaHUS,
O CTOXaCTUYECKHX U JUHAMUYECKUX CHCTEM
® U3y4YeHHE CHOCOOOB MPOBEACHUS KOMIBIOTEPHBIX JKCHEPUMEHTOB C
MHTEpHpPETALUEN PE3yIbTATOB KOMIIBIOTEPHOTO MOJIETUPOBAHMSL.

® U3y4YEHUE TEXHOJOTUU Pean3aluy MaTEMaTUYECKUX MOJIETIEH;

e (opMHpPOBaHME HABBIKOB IO CO3JAHUI0 M HMCIOJb30BAHUI0 MAaTEMATUYECKUX
MOZEJIEN JUIsl pelIeHUs 3a/1a4 aHaJIM3a CUCTEM U MPOLECCOB.

[IpeaMeTOM  W3YyYEeHWS  JUCHUUILIMHBL  SIBIIFOTCS  MOJEIM U METOJBI
KOMITBIOTEPHOIO ~ MOJEJIIMPOBAaHUS €  NPUMEHEHMEM  CTaHJApPTHBIX  MAaKETOB
aBTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHUS U UCCIIEA0BAHMIA.

1.3. Mecro mucummiannbl (Moaynasi) B crpykrype OIl BO. [lucnurnnuna
"KomMnproTEpHOE MOAEIIMPOBAHUE MMPOLECCOB U CUCTEM" BXOJUT B cOCTaB BapuatuBHOU
yactu bioka 1.

1.4. O0bemM AUCHMILTUHBI (MOAYJIs1) (C YKa3aHHEM TPYA0EMKOCTH BCeX BHI0B
yueOHoil padoThI)

Ta0mura 1
O0beM TUCIMIUIMHBI (MOYJIs1) AJi OYHOU (OPMBI 00YUEHUS

Obmas Cemectp

Bunbl yue6HOM paboTh TPyAOCMROCTD 5
B 3B BHAC TS 3E | B uac

OO0masi Tpy10eMKOCTh THCIHHIJIMHBI (MOTYJIs1) 5 180 5 180
Ayoumopnuwie 3anamus 72 72
Jlexuum 36 36
JIaGopartopHbie paboOTHI 36 36
[TpakTHueckue 3aHsTHS 0 0
Camocmoamenvnasn paboma cmyoeHma 72 72




ITpopaboTka yueOHOTO MaTepuaa 72 72
KypcoBoii npoekt
Kypcosas pabora
[ToaroroBka K MpOMEKyTOYHOM aTTeCTAIlUU 36 36
[TpoMexyTouHas aTTeCTalUs: 9K3aMEH
1.5. Ilnanupyemble pe3yabTaThl 00y4eHHsA
Tabnuua 2
dopMUpyEMBbIE KOMIIETEHIINU

Kommnerenmyu oby4aro- YpOBHU OCBOEHHS COCTABIISIFOIINX KOMIETESHIINI

mierocsi, popMupyemoie

B pe3yJIbTaTe OCBOEHHUS IToporosslii [IponBuHYTBII IIpeBocxoIHBIN

JUCHUTITUHBI (MOTYJIs1)

OIIK-2 - cnocodeH npuodpeTaTh HOBbIe HAYYHbIE H PO(ecCHOHATbHbIE 3HAHUS, HCIOJIB3YS
cOBpeMeHHblIe 00pa3oBaTe/bHble U HHGOPMAaLMOHHbIE TEXHOJIOTHH

3nanme knaccuukanuu u
pa3paboTKK MaTeMaTHYECKUX
1 JITOPUTMUYECKUX MOJEIEN
peaIbHOM 3a/1aun

3HaHHE OCHOBHBIX
crroco0oB
MOJICJTUPOBAHUS CUCTEM
B 3aBHCHMOCTH OT
KJIaCCU(PUKAITIH
HMCXOJHOM 3a/1aun

3HaHue U HOHUMaHNE
croco0oB
MOJICIIUPOBAHUS
peaNbHBIX MPOIIECCOB
U CHUCTEM B
3aBHCUMOCTH OT
peaNbHBIX 3aJ1a4

3HaHME 3aKOHOB
MOJEJIUPOBAHUS,
OCHOBHBIX
MPEANOCHUIOK IS
BbIOOpPA TOM MU
WHOU CTPYKTYpPBI
MOJIEJH

YMeHHe noian30BaThCs
COBPEMEHHBIMHU
MIPOrpaMMHBIMU CPEICTBaMU
JUTS peau3aiin
ITOPUTMHUYECKON 100
MaTeMaTHUEeCKON MOJCITH

YMeHue BbIOMpaTh
cooTBetcTBYyo1ee [10

YMeHue NpUMEHSTh
cooTBeTcTByromee 110
JUTSE MOJICITAPOBAHUS
CTaHJApTHBIX
MIPOCTHIX CUCTEM

YMeHHe MPUMEHSITh
COOTBETCTBYIOIIIEE
110 gnsa
MOJICIUPOBAHUS
HECTaHJapPTHBIX
CHCTEM U IIPOIIECCOB

Buaaenue 11e10CcTHOM
CUCTEMOM 3HAHUUN O METOHAX
U CpeacTBax NpOrpaMMHOU
peanu3anui MOIEIUPOBAHUS
CUCTEM

Bnanenue 6a3oBbiMu
METOAAMH U CPEICTBAMHU
KOMIIBIOTEPHOU
peanusanun
MaTeMaTU4eCKOU MOJEIIH

Bnanenue
CTaHAAPTHBIMU
METOJIaMH U
CpelCcTBaMHU
KOMITbIOTEPHOU
peanuzanuu
MaTeMaTU4YeCKOn
MOJIEIIN

Bnanenue
IIPOJIBUHYTHIMHU
METOAAMHU U
cpencTBaMu
KOMITBIOTEPHOU
peanu3anuu
MaTeMaTU4YeCKOU
MOJIEIIN

IIK-7- cnocoGen k pa3padoTke U NPUMEHEHHIO AJTOPUTMUYECKHX M MPOrPAMMHBIX pellleHUil B
00J1aCTH CMCTEMHOI'0 U NPHUKJIATHOI0 MPOrPAMMHOI0 o0ecneyeHunst




3HaHuUe OCHOB
KOMITBIOTEPHOTO
MOJICTTUPOBAHUS TIPOIECCOB U
CUCTEM I aHAJIH3a U
000CHOBaHUS HOBBIX
HAyYHBIX PELICHUH, METO/I0B
MTOCTAHOBOK ¥ BBITTOJIHEHUS
HKCIIEPUMEHTOB IO MTPOBEPKE
WX KOPPEKTHOCTH H
3(PEKTUBHOCTHU 10 TUIOBBIM
KPUTEPHSIM.

-3HaHMe OCHOB U
ITOPUTMHUYECKUX
COCTaBJISIONTUX
KOMITBIOTEPHOTO
MOJICTTUPOBAHUS CHCTEM
JUIS aHAJIKU3a U
000CHOBaHUS
MIPOEKTHBIX PEIICHUH,
METOJIOB TIOCTAaHOBOK H
BBITMIOJTHEHUS
9KCIIEPUMEHTOB TI0
MIPOBEPKE UX
KOPPEKTHOCTH H

3¢ exTUBHOCTH 1O
THUTIOBBIM KPUTECPHUSIM

-3HaHUE OCHOB,
METOJIOB U
AITOPUTMHUIECKHIX
COCTaBIISIOLIUX
KOMITBIOTEPHOTO
MOJIETTUPOBAHUS
CUCTEM IS aHAJIH3a
000CHOBaHUS
IIPOCKTHBIX PEIICHUH,
METOJIOB ITOCTaHOBOK
Y BBITIOJTHCHHUS
HKCIIEPUMEHTOB 110
MIPOBEPKE UX
KOPPEKTHOCTH U

3¢ (HEeKTHBHOCTH TIO
TUTIOBBIM KPUTEPUSIM

-3HaHNE OCHOB,
METOJIOB 1
MH(POPMAIMOHHBIX
TEXHOJIOTHI
KOMITBIOTEPHOTO
MOJIETTUPOBAHUS
CUCTEeM ISl aHAJIU3a
1 000CHOBaHUS
IIPOCKTHBIX PEIICHUH,
METOJIOB ITOCTAaHOBOK
Y BBITIOJTHCHUS
HKCIIEPUMEHTOB 110
MIPOBEPKE UX
KOPPEKTHOCTH U

3¢ (HEeKTHBHOCTH TIO
TUTIOBBIM KPUTEPUSIM

YMeHue npakTuiecKu
IPUMEHSTh OCHOBBI
KOMIIBIOTEPHOTO
MO/JICJINPOBAHUS CUCTEM ISt
aHaJin3a U 000CHOBAHMUS
IIPOEKTHBIX PELICHUH,
METO/Ibl IOCTAHOBOK U
BBINOJIHEHUS SKCIIEPUMEHTOB
10 MPOBEPKE UX
KOPPEKTHOCTH U

3G HEKTUBHOCTH 1O TUTIOBBIM
KPUTEPHSIM.

- YMeHHe NpaKTUYeCKH
MIPUMEHSITh OCHOBBI H
AITOPUTMUYECKUE
COCTaBJISIONIHE
KOMIIBIOTEPHOTO
MOJICTTUPOBAHUS CUCTEM
JUISL aHATN3a U
000CHOBaHHUS
MPOEKTHBIX PELICHHH,
METOJIOB TIOCTAaHOBOK H
BBITIOJTHEHUS
IKCIIEPUMEHTOB 10
MIPOBEPKE UX
KOPPEKTHOCTH H

3¢ (HEeKTUBHOCTH TIO
THUTIOBBIM KPUTEPUSIM

- YMeHue
MIPaKTUYECKU
MIPUMEHSATH OCHOBBI,
METO/bI U
AITOPUTMHUYECKUE
COCTAaBJISIIOLLNE
KOMITHIOTEPHOTO
MOJEJIUPOBAHUS
CHUCTEM JJIA aHaliu3a U
000CHOBaHHUS
IIPOEKTHBIX PEIICHUH,
METO/I0B IIOCTAaHOBOK
Y BBITIOJIHCHUS
AKCIIEPUMEHTOB I10
MIPOBEPKE UX
KOPPEKTHOCTH U

3¢ peKTUBHOCTHU 10
TUTIOBBIM KPUTEPHUSIM

- YMeHue
MIPaKTUYECKH
IIPUMEHSTh OCHOBBI,
METO/bI U
nH(pOpMaLOHHbIE
TEXHOJIOTHH
KOMIIBIOTEPHOTO
MOJEJIUPOBAHUS
CUCTEM MJIsl aHAJIU3a
1 000CHOBaHUS
IIPOEKTHBIX PEIICHUH,
METO/]IbI IOCTAHOBOK
Y BBITIOJHEHUS
HKCIIEPUMEHTOB I10
IIPOBEPKE UX
KOPPEKTHOCTH U

3¢ peKTUBHOCTHU 10
TUIIOBBIM KPUTEPHUSIM

Baanenue HaBbikaMu
MIPUMEHSATHh METOIbI TIPUHSATHSI
pelieHus: Ipu KOMIbIOTEPHOM
aHaJM3€e MPOEKTHBIX
pELIEHNI, METOBI
MMOCTAaHOBOK U BBITIOJTHEHUS
AKCIIEPUMEHTOB 110 ITPOBEPKE
WX KOPPEKTHOCTH U

3¢ (HeKTHBHOCTH

Brnanenne HaBhIKaMu
MIPUMEHSITh

METOJIbI IPUHSATHS
pelIeHus pu
KOMITHFOTEPHOM aHAJTH3¢e
MIPOEKTHBIX PelIeHul,,
METO/IbI TOCTAHOBOK U
BBIITOJHEHUS
IKCIIEPUMEHTOB 10
MIPOBEPKE UX
KOPPEKTHOCTH H

3¢ (HEeKTHBHOCTH

Bmanenne HaBeIKaMu
IIPUMEHATH OCHOBHBIE
METO/Ibl U KPUTEPHUH
MIPUHSTHUS PELICHUS
MPY KOMIBIOTEPHOM
aHaJIM3€ IPOECKTHBIX
pelIeHni Ha OCHOBE
THUTIOBBIX
MaTeMaTHUECKUX
MOJIeNe, METOIbI
IIOCTAaHOBOK M
BBITTOJTHEHU S
AKCIIEPUMEHTOB 110
MIPOBEPKE UX
KOPPEKTHOCTH

Bmanenne HaBeIKaMHU
MIPUMEHATh OCHOBHBIE
METO/Ibl U KPUTEPUU
MPUHATUS PELICHUS
MPY KOMIBIOTEPHOM
aHaJIN3€e MPOEKTHBIX
penIeHni Ha OCHOBE
THITOBBIX
MaTeMaTHUYECKUX
MOJIeIeH, YUCICHHBIX
METOJOB I METOJIHUK ,
METObI MOCTAHOBOK
M BBIINOIHEHUS
AKCIIEPUMEHTOB 110
MPOBEPKE UX
KOPPEKTHOCTH




PA3JIEJI 2. COAEP KAHUE JUCHUIIJIMHBI (MOAYJIA) U TEXHOJOI'UA

EE OCBOEHMUS

2.1. CTpykTypa AUCHUIIMHBI (MOAYJisl), e TPYA10€MKOCTh

Ta0Omuma 3
Pacnpenenenue ¢hoHaa BpeMEHH MO BUAAM 3aHATUI
Bunel yueGHoiA
JIeATEIbHOCTH,
BKJItOYast dopMbl U BUJL
CaMOCTOATCIIbHYIO KOHTpOJ—I;{
paboTy CTYJIEHTOB U OCBOCHUS
HaumenoBanue MoayJist U TEMBbI TPYAOCMKOCTb COCTABJISIOIIX
(B yacax/ mHTEpakK- KOMIIETEHIINIA
THBHBIE Yachl) (3 hoHa OLIEHOYHBIX
2 CpE/CTB)
S : :
= = O . O
o |E |& |5 | &
512 e |5 ]2
Q o
m |8 |8 | |8
Moayasb 1. AHaTuTHYECKOE MO/IeJINPOBAHNE™
Tema 1.1. OCHOBHBIE MOHSTHUS TEOPUHU 6 5 0 0 4
MozenupoBanus. Kiaccudukanus cucrem TectupoBanue
U MOJleJIen
Tema 1.2. [TocTpoeHne aHATUTHYECKON 9 2 3 0 4
TecTtupoBanue
MOJIETIH 110 BepOajIbHOMY OMUCAHUIO
Tewma 1.3 ITocTpoenue aHaTMTHYECKOU 9 2 3 0 4
TecTtupoBanue
MOJIEJIN 110 JaHHBIM SKCIEPUMEHTOB
Moayib 2. UMuTaIMOHHOE MO/IeJIMPOBAHHE™
Tema 2.1 MoaenupoBaHue CydaiHbIX 9 2 3 0 4
" . TectupoBanue
BEJIMYHH U CIIy4alHBIX COOBITHIA
Tewma 2.2 MonenupoBaHue CiryqailHbIX 9 2 3 0 4
TectupoBanue
MPOIIECCOB
Tema 2.3 MoaenupoBaHue CUCTEM 8 2 2 0 4
TectupoBanue
MaccOBOT0 00CTYKUBAHUS
Moayasb 3. MoaeaupoBaHie HHTEJIEKTYaJIbHBIX CHCTEM™
Tewma 3.1 BBeneHnue B HICKyCCTBEHHBIE 9 2 3 0 4
. TectupoBanue
HEWPOHHBIC CETH
Tewma 3.2 MHOrocnoiHbIe IEPCENTPOHBL: | 9 2 3 0 4
TectupoBanue
MOCTPOeHUE, 00yUeHUE, MPUMEHEHNE
Tema 3.3 CamooOy4varomuecss Heliponueld g | 2 | 3 | 0 | 4
P— TectupoBanue
Tema 3.4 PexyppeHTHbIe HelipoHHBIE ceTH 9 2 3 0 4
TectupoBanue
Tema 3.5. HeueTkue cuctemsbl U HEUETKHA 9 2 3 0 4
. TectupoBanue
JIOTUYECKHI BBIBOJT
MopayJb 4. MoaeaupoBanue KOHQJIUKTHBIX CUTyalui™
Tewma 4.1. IrpoBsle cCUCTEMBI |9 2[3]0] 4] TectupoBanue
Moayas 5. IlocTpoeHue MoaeJieil MPoueccoB U CHCTEM
Tema 5.1. MaTemaTuueckue MOJAEIHU U 10 | 4 0 0 6 VYcrHbll onpoc
ATaIbl KOMIBIOTEPHOTO MOJICITUPOBAHUS




MMpOoLEeCCOB U CUCTEM

Tema 5.2. TeXHOJIOTUA TOCTPOEHUS
MOJIEJIEN MTPOLECCOB U CUCTEM

10

Tect Tekyiiero
koHTposst (TTK-1)
1o MoyJito 1

MOIly.]'Ib 6. MO)Ie.]'II/IPOBaHI/Ie npoueccoB U CUCTEM C IPUMECHEHUEM KOMIILIOTEPHBIX

TEXHOJIOTH
Tema 6.1. MHOFOMepHLEI/I aHAJIM3 JAHHBIX | 4 | 4 0 0 6 VerHBiit ompoc
METOJIaMH IIPUKJIATHOU CTATUCTUKHU

Tect Tekymiero
Tema 6.2. KOMIIBIOTEPHBIE TEXHOJIOTUH 10 2 2 0 6 | xortpons (TTK-3) o
MOJIEJTUPOBAHMS IIPOLIECCOB U CUCTEM

MOJTYITIO 3
DK3amMeH 36 QOC 114
tect TITA-1
HUTOI'O: 180136 |36 | 0 | 72

* Moaynu 1 - 4 uzyvarorcs ¢ IpuMeHEHUeM OTKphIToro onnaitH-kypca KHUTY-KAU
«KomrproTepHOE MOACTHPOBAHKEY, pa3MElIeHHOTO Ha TuiaTtgopme Stepik.

Ta0muna 4

Marpuiia KOMIIETEHIIUNA 110 MOYJISAM JUCUUTIIUHBI

[manupyembie pe3ysbTaTbl OCBOCHUS MOIYJIEH

Mozyis/Tema 3HaTh YmeTn Bnanets

Monayns |

Tema 1.1 *

Tema 1.2 * * *

Tema 1.3 * * *

Moayns 2

Tema 2.1 * * *

Tema 2.2 * * *

Tema 2.3 * * *

Moayns 3

Tema 3.1 * * *

Tema 3.2 * * *

Tema 3.3 * * *

Tema 3.4 * * *

Tema 3.5 * * *

Moy 4

Tema 4.1 * * *

Monyib 5

Tema 5.1 * *

Tema 5.2 * *

Mosynb 6

Tema 6.1 * * *

Tema 6.2 * *




2.2. Conep:kanue TUCHMILTUHBI (MOTYJIs1)

Moayab 1. AHauTHYECKOE MO/l THPOBAHNE

Tema 1.1. Ocnosnvie nonamus u onpedenenus. Knaccugurxayus cucmem u mooenei
Lenu u 3anaun kypca. [loHsTHE «MOJENBY U «MaTeMaTUUYeCKasi MOJACIb». AJIEKBATHOCTh
Mozenu. Buabsl Mozeneit B 3aBUCUMOCTH OT MOJEIMPYEMOI0 Mpolecca UM CUCTEMBI.
OcHOBHBIE KJIacChl MOJIEJei, u3y4aemMble B JIAHHOM Kypce: aHaJUTHYECKHe,
CTOXaCTUYECKUE, UMUTALIMOHHBIE, MACCOBOTO O0CITYKMUBaHUSI, UHTEIIEKTYaJIbHbIC

Tema 1.2. [locmpoenue ananumuueckou Mooenu no 8epoaibHOMY ONUCAHUIO

Oranbl  mocTpoeHuss mojaenu. IIpoBepka Monxenu Ha  aJeKBaTHOCTh.  Bubl
AHAJIMTUYECKUX MOJICNICH: TMHAMUYECKHUE, CTATUYECKHUE, ONTUMU3AIIMOHHBIE. [Iprumepsl
MIOCTPOEHUSI MOJIEJIEN Pa3IMYHBIX BUJOB

Tema 1.3. [locmpoenue ananumudeckol Mooenu no OAHHbLIM d9KCNEPUMEHMO8
O6paboTka pe3ynbTaTOB 3KCIEpUMEHTOB. [10AroTOBKAa AaHHBIX ISl MOJIEIUPOBAHUS.
[Tonsitue perpeccuu. Beioop perpeccuoHHoi GpyHKIMK. MeTo HAMMEHBIIUX KBAIPaTOB
st ompeneneHuss  koadduimeHntoB  perpeccuu.  [IpoBepka  aJeKBAaTHOCTH
PETPECCUOHHON MOJEIHU

MoayJb 2. UMUTANMOHHOE MOACJINPOBAHUE

Tema 2.1. Mooenuposarue ciyyatiHblx 8eIUdUH U CIVYAUHBIX COOLIMULL

[IpakTuueckue 3amayu, ISl UCCIEAOBAHUS KOTOPBIX HEOOXOIMMO CTOXAaCTUYECKOE
MOJIeJIMpoBaHre. MoenupoBaHue CIy4alHbIX BEJIUYUH. MOJEIUpPOBAHUE CITyYalHBIX
COOBITHI

Tema 2.2. Mooenuposarue cyuatiHblx npoyeccos

MopenupoBanue  CilydallHbIX IpOLECCOB. MognenupoBanue 1ene  Mapkosa.
MopenupoBanue nmoTokoB coObITHil (ITyaccoHoBCKHME MTOTOKH)

Tema 2.3. Mooenuposarue cucmem mMacco8o20 00CIYHCUBAHUS

[lonsitue cucremsl MaccoBoro oOciyxkuBanus (CMO). ITapamerper CMO, BubI
Mozaeneir CMO: MojaenupoBaHre MPOLECCOB B OJHOKAHAJbHOM CHCTEME MacCOBOTO
oOciy’kMBaHUs ¢ OTKazaMu; MoJearpoBaHUE MPOIECCOB B OJJHOKAHAJIbHOIN CHCTEME C
OTPaHUYEHHBIM OXKUJAHUEM

Mopayab 3. UHTe/NIEKTYaJIbHOE MOIeJIMPOBAHME

Tema 3.1. BeeoeHue 6 uckyccmeaenmbvie HellpoOHHble cemu

HckyccTBeHHBI HEMpPOH Kak aHajor OMOJIOTMYECKOro HEHpOHa TOJIOBHOTO MO3ra.
Croco0 o0benuHEeHHs] WCKYCCTBEHHBIX HEHpPOHOB B ceTH. llpuHummel oOydeHus
HelpoHHbIX ceredd. OOnactu ux mnpumeneHus. OO030p Haubosiee NOMYISIPHBIX
HEUPOCETEBBIX MAPATUTM

Tema 3.2. Muozocnotinvie nepcenmponsl: nocCmpoeHue, ooyuenue, npumMeHeHue
ITepcentpon PozenOnarra. MHorocnonHbIi [IEpCENTPOH c oOpaTHBIM
pactipoctpanenuem ommOku (Back Propogation). I'panuentHoe oOydeHue. Meroa u
QITOPUTM  OOpPaTHOTO  PACTIPOCTPaHECHUS OMUOKUA. IDPHEKTUBHOCTH aITOPUTMA
oOpatHOro pacmnpoctpaneHuss omuoku. OO0acTu HpuUMEHEHUS U MOAUPUKAIIH
napajgurMbl CETH 0OPAaTHOTO PACHPOCTPAHEHUS OLITHOKU

Tema 3.3. Camoodbyuarowuecs HellpoHHble cemu



Cerp Koxonena: mapagurma u peniaemble 3anadd. CaMOOpraHU3YIOLIMECS KapThl
Koxonena. AnroputM o0Oy4deHHs COpPEBHOBATEIBHOTO CJOSA HEHPOHOB. AJTOPUTM
¢bynkunonupoBanusi cetu KoxoHena. Bwusyanuzamus ©  aHanuM3  JaHHBIX €
UCIIOIb30BaHuEM KapThl KoxoHeHa

Tema 3.4. PexyppenmHuvie HeupoHHble cemu

ABToacconaTuBHas ceTh Xomnduiga: CTpYKTypHas cXema, MepelaTouyHble (PYHKIUU.
Anroput™m (yHKIIMOHHpOBaHUs ceTH Xonduiaa. OcoO0eHHOCTH U MpoOJeMbl ceTei
Xonduaa

Tema 3.5. Heuemkue nocuueckue cucmemvl

[loHsiTHE AMHTBUCTUYECKONW NEPEMEHHOM, HEYETKOrO0 MHOXKECTBA M €ro (yHKIHH
NpUHAICKHOCTU. Buasl (yHKIuN npuHaanekHoCcTH. HeueTkuit JOrnyecKkuil BBIBOA
Mawmpanu. [IpuMepbl TpakKTUYECKOTO PELICHUS 3a7a4 MPU MOMOIIYA HEUYETKOW CHCTEMBI
Mawmnaan

Moayas 4. MoaeaupoBanue KOH(PIUKTHBIX CUTYalMH

Tema 4.1. Heposvie cucmembi

OcHOBHBIC TOHATUS U OmpejaenieHus Teopuu urp. Knaccudukanus 3agad T€Opuu Hrp.
[Tapuble urpsl ¢ HyneBor cymmoit. [lnarexxnas matpuna urpsl. Urpel (mxn) ¢ ceaynoBoit
TOYKOM M UX peHIeHHE B YUCTHIX cTparerusx. Urpel (mxn) 0e3 ceIoBOM TOUYKH U MX
pelieHrue B CMENIAaHHBIX cTpaTerusix. PemeHuve W rpaduueckas WHTEpPHpPETALMS UTP
(2x2), (2xn), (mx2).

MogayJs 5. [locTpoeHune MojieJieiil MpoeccoB U CHCTEM

Tema 5.1. Mamemamuueckue mooenu U 2mansvl KOMNbIOMEPHO20 MOOEIUPOBAHUS
cucmem. OCHOBHBIE TIOHATHUS W ATallbl MaTeMaTHYECKOrO0 MOJCIUPOBAHUS CHUCTEM.
Buasl monenupoBanus v ux kinaccudukanus. MaTeMatuueckas MOJIeb KaK CUCTEMA.
OcHOBHBIE TOHATHS M JTalbl  MaTEMAaTUYECKOTO  MOJCIMPOBAHUS  CHUCTEM.
OmnpeneneHue CUCTEMBbI, MOAEIHU. YPOBHH Hepapxuu cucteMm. CloxHble U OOJbLINE
cucteMbl. OCHOBBI CHCTEMHOTO MOJX0/1a K MOJACIIMPOBAHMUIO.

Tema 5.2. Texunonocuss nocmpoenuss Mooeinell. dopmanuzanusi MPOIECCOB
(GYHKIMOHUPOBAHUST yCTPOMCTB. JleTepMUHUPOBAHHBIE M CTOXACTHUYECKHE MOJICIH.
Nmurtanmonnsie Mojenu. TumnoBsle MmaTemMaTudeckue cxembl. Kiraccudukaiysi THTTOBBIX
MaremMaTudeckux cxem.. KoHIenTyaibHble MOJENM, JOTUYECKas CTPYKTypa MOJEIEH,
MIOCTPOCHUE MOJAEIHUPYIOIIETO aIrOpUTMA.

Mopayas 6.. MoaesinpoBaHue NpoueccoB U CUCTEM € MPUMeHEeHHEM KOMIbIOTEPHBIX
TEXHOJIOTH I

Tema 6.1. MnocomepHviti ananu3 OAHHBLIX MemMOOAMU NPUKIAOHOU CHIAMUCTIUKU.
Monenu, METOIbl M alTOPUTMBI KJIACTEPHOTO M (pakTOpHOTO aHanuza. [lomyueHue u
WHTEPIIPETAINS PE3YIBTATOB MOJCIUPOBAHUS CHCTEM.

Tema 6.2. Komnvromephvie mexuonocuu mooenuposarnus. Cucrema GPSS. OcHoBHbIE
KoHIeniuu moaenaupoanus Ha GPSS. CunHTakcuc sneMeHTOB s3bika. bioku GPSS.
[Totoku tpanzaktoB. CoctaBienue mnporpammbl Ha s3bike GPSS. MuterpupoBanHas
cuctema «STATISTICA». Meroauku kjacTtepHoro MU (HaKTOPHOTO aHajaM3a B
unterpupoBanHoii cucteme «STATISTICA».



2.3. Bzanmopeiicteue «CtyneHT-KoHTEHT»

B cocraB MeToanueckoro matepuana Kaxxaoi TeMbl Moaysei 1-4 BXoasT:

1. Buneo-nexius co ciaigaMmu

2. TekcT JeKuuun

3. Onucanue 1abopaTopHOM pabOTHI (€CIM MpeayCMOTPEHA B IAHHOU TeMe)

4. KoHTpoJibHbBIE 3a7]aHusl B BUJE TECTOB (BOMPOCHI TUMA «MHOXECTBEHHBIH BHIOODY,
«IIponyckn», «YucneHnHas 3aiaya)

2.4. TeMbl BUI€0-JIeKIUI
Tembl BUAECO-IEKIMI COBHAJAIOT C HA3BaHUAMHM TeM MoJayJield 1-4, yka3aHHBIX B

Tabaumne 3.

2.5. Cnucok TeM J1a00paTOPHBIX padoT

Tabmuua 5
Monynb/ . KonnuectBo
reva HasBanue nabopaTopHoil paboThI HACOR
Monayns |
Tema 1.2 | [locTpoeHue aHaTUTUYECKON MOJENIU MO BepOATbHOMY 3
ONHMCAHUIO
Tema 1.3 | IlocTpoeHnE MOIENHN 110 JAHHBIM SKCIIEPUMEHTOB 3
Monyis 2
Tema 2.1 | MoaennpoBaHue ClIy4yailHbIX BEJIMYUH U CIyYailHBIX 3
COOBITHI
Tema 2.2 | MoaennpoBaHue ClIy4yalHbIX TPOILIECCOB 3
Tema 2.3 | MonenupoBaHHe CHCTEM MacCOBOTO OOCITYKUBaHUS 2
Moy 3
Tema 3.1 | BBeneHue B HICKYCCTBEHHBIE HEHPOHHBIE CETH 3
Tema 3.2 | MHOrOCIIOMHBIE IEPCENTPOHBI 3
Tema 3.3 | IlocTtpoenue kapt Koxonena 3
Tema 3.4 | PekyppeHTHbIE HEUPOHHBIE CETU 3
Tema 3.5 | HeueTkne cucteMbl 1 HEUETKUI JIOTHYECKUI BBIBOI 3
Monayns 4
Tema 4.1 | UrpoBble cUCTEMBI 3
Monyib 5
Tema 5.2 | TexHOJIOTHSI TOCTPOCHUSI MOJENEI IPOLIECCOB U 9
CUCTEM
Monyib 6
Tema 6.2 | KoMnblOTepHBIE TEXHOJIOTUU MOACTUPOBAHUS 9
IIPOLIECCOB U CUCTEM
NTOT'O 36
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2.6. Opranusanusi CaMoCTOATEJIbHOI padoThl HA OTKPLITHIX HTEepHET-pecypcax

Tabmura 6

Moyis/
Tema

Hcrounnku uHdopmarim

Komu-
YEeCTBO
YacoB

Mopyns 1

Tema 1.1

MoenrpoBaHUe KaK METO]T TIO3HAHHUS
https://youtu.be/j LOpDfN-dQ

CaoiictBa mogeneii: http://kievuz.ru/svojstva-
modelej.html

Tema 1.2

MartemaTudeckoe MOACIMPOBAHUC!
https://youtu.be/KVOGh3KXSW8

TpI/I oTalla MaT. MOACIIMPOBAHUA: 3ad4ad O CAJOBHUKC
https://youtu.be/IGqji_nt74l

Tema 1.3

Marepunaie! k nekimonHomy kypey «HUCJIEHHBIE
METO/IbI U ITPOTPAMMUNPOBAHUE» Kadenpa
¢uzxumun FOOY (PT'Y), Jlekrop — cr. npen. Lllep6akos
N.H. «Perpeccnonnsiii anaimm3. MeTo1 HauMEHbIINUX
kBajspaToB (MHK)»:
http://physchem.chimfak.sfedu.ru/Source/NumMethods/R
eg_MNK.htm

Monynb 2

Tema 2.1

MoaenupoBaHu€e CIy4alHbIX BEJIMYUH:
https://studref.com/362644/ekonomika/modelirovanie slu

chaynyh velichin

Ciry4aiiHblE BEJIMYWHBI:
https://ru.coursera.org/lecture/vvedeniye-v-nauku-o-
dannykh/sluchainyie-vielichiny-VKcnD

Tema 2.2

MoaenupoBaHue TPACKTOPUH CIIyYAUHBIX MPOILIECCOB:
https://youtu.be/FB-AKJK8uS8

N.M. Auapuanos, A.A. Banos, F0.A. Cunopkuna,
b.1. [ITaxtapun OCHOBBI MOJEIMPOBAHUS CIy4alHbBIX
npoiieccoB. JlabopaTopHsIil mpakTukym. YacTs 1
(2JIEKTPOHHOE U3J]aHKUE)
http://ebooks.bmstu.ru/catalog/173/book326.html

Tema 2.3

Marepuan u3 Bukunenun: https://ru.wikipedia.org/wiki/
Cucrema_MaccoBOro_oOcimy>KUBaHUS

Python nyst oOyuenust HaydHOI HHPOpPMATHKE:
MopaenupoBaHue CUCTEM MaCcCOBOTO OOCTY>KUBAHUS
https://habr.com/ru/users/devernua/favorites/page38/
Cucrema MaccoBoro oociyxuBanus - C++ -
Kubepdopym: https://www.cyberforum.ru/cpp-
beginners/thread1586881.htmi
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https://youtu.be/j_L0pDfN-dQ
https://youtu.be/KVOGh3KXSW8
https://studref.com/362644/ekonomika/modelirovanie_sluchaynyh_velichin
https://studref.com/362644/ekonomika/modelirovanie_sluchaynyh_velichin
https://youtu.be/FB-AKJK8uS8
https://habr.com/ru/users/devernua/favorites/page38/

Monyns 3

Tema 3.1

Beenenue B Heitpocern: https://habr.com/ru/post/342334/
[IpakTHyecKoe BBEAECHNE B HEHPOHHBIE CETH M IIyOOKOE
ob0yuenue. Yacts 1 https://youtu.be/uaBpOuilLvKQ

Tema 3.2

Heliponnsle ceTu nepuenTpoH /i HAYUHAIOIIUX
https://radioprog.ru/post/781

Oo6partHoe pacnpocTtpanenue ommoku. Backpropagation.
MHOrocaoiHbIN NEPCenTPOH (MpUMEp Ha NaJIbLIAX).
https://youtu.be/dDDLyxWuZvA

Tema 3.3

Camoopranusyroniasicst kapta KoxoHnena
https://youtu.be/KuJTnLHeVU8

Heitponnsie cetu aiist yaitnukoB. Cetb KoxoHeHa
https://habr.com/ru/post/143668/

Tema 3.4

HeiiponHnas cets Xondwuiia Ha majipiax
https://habr.com/ru/post/301406/

Hopfield Networks is All You Need (Paper Explained)
https://youtu.be/nv6oFDp6rNQ

Tema 3.5

HequKa;I JIOTUKA — MAaTEMAaTHUYCCKHUC OCHOBLI
https://baseqroup.ru/community/articles/fuzzylogic-math
Fuzzy Logic Toolbox https://youtu.be/bel107v7 HU

Monynb 4

Tema 4.1

MartpuyHbl€ UTpbl: IPUMEPHI PELIEHUS 3a1a4
https://function-x.ru/games_matrix_games.html
Pemenue matpuunoit urpel B Excel
https://math.semestr.ru/games/excel.php

Teopus urp. Jlekuus 2. PermieHue MaTpuyHOM UTPHI B
YuCThIX cTparerusx https://youtu.be/QaPI8IQYKIA
Teopus urp. Jlekuus 3. Pemenne MaTpudHOM UTPHI B
cMemanHbIx crpaterusx https://youtu.be/k04kv9FtnX0

Moaynb 5

Tema 5.1

NBanop C.E. Maremarndyeckoe MOJCIUPOBAHUE B
KOMITBIOTEPHBIX IaKeTax: YudeOHoe mocobue - CaHKT-
[TerepOypr: VYuuBepcurer HUTMO, 2018.- 36 c.-
[QnexTponnsiii pecypc]: URL:
https://books.ifmo.ru/book/2168/matematicheskoe _modeli
rovanie_v_kompyuternyh paketah: uchebnoe_posobie.ht
m - Pexum jgocTyma: CBOOOAHBIM (#aTa oOpalieHus
06.12.2020)

Tema 5.2

NBanoB C.E. Maremarndyeckoe MOAECIUPOBAHUE B
KOMITBIOTEPHBIX TMMaKeTax: YueOHoe mnocobue - CaHKT-
[lerepOypr: VYuuBepcurer HUTMO, 2018.- 36 c.-
[DnekTponHbIii pecypc]: URL:
https://books.ifmo.ru/book/2168/matematicheskoe _modeli
rovanie_v_kompyuternyh paketah: uchebnoe posobie.ht
m - Pexxum noctyma: cBoOOaHBIN (1aTa oOpaieHus
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https://habr.com/ru/post/342334/
https://radioprog.ru/post/781
https://youtu.be/KuJTnLHeVU8
https://habr.com/ru/post/301406/
https://basegroup.ru/community/articles/fuzzylogic-math
https://function-x.ru/games_matrix_games.html
https://books.ifmo.ru/book/2168/matematicheskoe_modelirovanie_v_kompyuternyh_paketah:_uchebnoe_posobie.htm
https://books.ifmo.ru/book/2168/matematicheskoe_modelirovanie_v_kompyuternyh_paketah:_uchebnoe_posobie.htm
https://books.ifmo.ru/book/2168/matematicheskoe_modelirovanie_v_kompyuternyh_paketah:_uchebnoe_posobie.htm
https://books.ifmo.ru/book/2168/matematicheskoe_modelirovanie_v_kompyuternyh_paketah:_uchebnoe_posobie.htm
https://books.ifmo.ru/book/2168/matematicheskoe_modelirovanie_v_kompyuternyh_paketah:_uchebnoe_posobie.htm
https://books.ifmo.ru/book/2168/matematicheskoe_modelirovanie_v_kompyuternyh_paketah:_uchebnoe_posobie.htm

06.12.2020)
Moaynb 6
NBanos C.E. Maremarndyeckoe MOACIUPOBAHUE B
KOMITBIOTEPHBIX IaKeTax: YueOHoe mocobue - CaHKT-
[TerepOypr: VYuuBepcurer HUTMO, 2018.- 36 c.-
Tewma 6.1 [BHeKTpOHHLI_ﬁ pecypc]: URL: _ _ 6
' https://books.ifmo.ru/book/2168/matematicheskoe _modeli
rovanie_v_kompyuternyh paketah: uchebnoe posobie.ht
m - Pexxum octyna: cBOOOIHBIN (J1aTa oOpamieHus
06.12.2020)
NBanoB C.E. Maremartuueckoe MOJEIUPOBAHUE B
KOMITBIOTEPHBIX TaKeTax: YueOHoe mocobue - CaHKT-
[Terepbypr: VYuuBepcurer HUTMO, 2018.- 36 c.-
Tema 6.2 [BJIGKTpOHHLI_I?I pecypc]: URL: _ _ 6
‘ https://books.ifmo.ru/book/2168/matematicheskoe_modeli
rovanie v_kompyuternyh paketah: uchebnoe posobie.ht
m - Pexxum octyna: cBOOOIHBIN (J1aTa oOpaIieHus
06.12.2020)
HUTOI'O 72

PA3JIEJI 3. OHEHOYHBIE CPEICTBA OCBOEHUSA JUCHUIIIMHbI
MOAYJIAA) U KPUTEPUHN OLHEHOK OCBOEHUA KOMIIETEHIIUHN

oubkhwnhE

NoobkrwbdE

3.1. OueHouyHbIe cpeaCTBA sl TEKYIIEr0 KOHTPOJIs
Tunoewvie mecmoevie 3a0anus no mooynw 1 (npumepeot)

Bonpoc Nel (mun Muoscecmeennbwiii 6b100p)
Cucrem kakoro Buaa HE cymecrByer?
JInHaMu4yeckux

CroxacTuueckux

Heonpenenenubix

IMIUPUIECKUX

JuckpeTHsIxX

JleTepMUHUPOBAHHBIX

Bonpoc Ne2 (mun Muoscecmeennulit 6v100p)
Heornpenenenubie cucTeMbl MOAPA3AECISAIOTCS Ha!
Cucrembl ¢ HeU3y4YeHHBIMH B3aMMOCBSA3IMH
Ipupoausie

Crartuueckue

JAnHamMuyeckue

JleTepMUHUpPOBAaHHBIE

Heomnpenenennsie

HUrpossbie
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https://books.ifmo.ru/book/2168/matematicheskoe_modelirovanie_v_kompyuternyh_paketah:_uchebnoe_posobie.htm
https://books.ifmo.ru/book/2168/matematicheskoe_modelirovanie_v_kompyuternyh_paketah:_uchebnoe_posobie.htm
https://books.ifmo.ru/book/2168/matematicheskoe_modelirovanie_v_kompyuternyh_paketah:_uchebnoe_posobie.htm
https://books.ifmo.ru/book/2168/matematicheskoe_modelirovanie_v_kompyuternyh_paketah:_uchebnoe_posobie.htm
https://books.ifmo.ru/book/2168/matematicheskoe_modelirovanie_v_kompyuternyh_paketah:_uchebnoe_posobie.htm
https://books.ifmo.ru/book/2168/matematicheskoe_modelirovanie_v_kompyuternyh_paketah:_uchebnoe_posobie.htm

8. Cayuaiiabie
9. HenmerepMuHUpOBaHHBIC
10.HenpepriBHbBIC

Bonpoc Ne3 (mun IIponycku)
JleTepMUHUPOBAHHBIE CUCTEMBbl MOKHO DAa3JeiUTh Ha _ cmamuuecKue u
ouHamuueckue .

Bonpoc Ne4 (mun Ilponycku)
CroxacTuueckue JIMHAMUYECKHE CUCTEMBbl MOXHO Ppa3JeiuTh Ha
HenpepvléHvle N OUCKPEmHble

Tunoevie mecmosguvie 3a0anus no mooyJio 2 (npumepot)

Bonpoc Nel (mun IlIponycku)

JlaHo BepOaapHOE OMMCAHUE 3a0a4H:

Asmoeapadic  pacnonacaem 3 euoamu  epy3oevix — mawun:  A,b,B
epy3onoovemuocmoio 8m, 4m u 3m coomeemcmeenno. Oona mawurna muna A mpamum
Ha evinoaneHue pabomol 601 b6ensuna, muna b - 301, muna C - 201. Hatumu uucno
MAWUH, UCXOO05L U3 CTLeOVIOUWUX YCAOBUIL:

® 3ampamul bensuna He npesocxoosm 3000x,
® 00vem nepeso3ok ne meree 300m,
® CYMMApHOE KOIUYEeCmE0 MAWUH MUHUMATILHO.

3anoJIHUTE MPOIMYCKU MOCTPOECHHOW JUIsl 3TOM 3aJaud aHAIIMTHYECKONW MOJENH
(3mech X3 — KOJMYECTBO MaIllMH Bujaa A, X, — KOJWYeCcTBO MamuH Bujga b, X3 —
KOJIMYECTBO MaIluH Buaa B).

[enesas pyHKIHS:

FOX)=_1 X3+ 1 Xo+ 1 Xg=>min

OrpaHuueHus:

60X1 +30X; +20X; < 3000

8X1 +4X; +3X;5 =300

Xi>0, (i=1,3)

Bonpoc Ne2 (mun Muoscecmeenmbwlii 66100p)

Jlano BepOanpHOE ONMCAHUE 3a/1a4H:

IIposepra OeamenvHocmu YACMHO20 NPEONPUAMUS  HATO208LIMU  OP2AHAMU.
Ilpeonpunumamensy  nomyuyaem uiu mepsiem Npu NPOGEOEHUU COENKU ONPeOeseHHYIO
cymmy. Bceeo 3a omuemuwlli nepuoo 0blio nposedeHo mpu cOelKu, 0OHaKo omuem 3d
nepsyro coenky npeocmasieH ne ovll. lIpeonpunumamens yeepsem, ymo coeika npoulid
¢ yovimxom. Hzeecmno, umo 6o eémopoii coeake oH noayuaem 350 Oonnapos, a 8
mpemuvetl mepsiem 60. B konye omuemnozo nepuooa oowas npubwlio cocmasuia 200.
CKOIbKO OH NOJYUUTL UTU NOMEPSLTL 8 NePBOU coeke?

AHanuTuyeckas MOJIENb IAHHOM 3a/1auy MpeCTaBIsieT cCOO0M:

1. JlubdepennumaiprHoe ypaBHEHNE
2. Cucremy nuddepeHimaibHbIX YpaBHEHUN
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JIuneiiHoe ypaBHeHHe

Cucremy NTMHENHBIX YpPaBHEHUI

OnTuMH3aMOHHYIO 3a7a4y (3a/1a4y C 11eJIeBON (PyHKIIHEH )
Hwu ogHO U3 yTBEpKIEHUN HEBEPHO

ook ow

Tunoevie mecmoegwie 3a0anusn no Mooy 3 (npumepbot)
Bonpoc Nel (mun Mmuoscecmeennulit 6v100p). OTMETHTE TPABUILHBIA OTBET.
Heliponnas ecTh Ha pUCyHKE HUXKE TIPE/ICTABIISIET COOOM. . .

A. Cetb KoxoHena

b. Cerp Xondunma

B. MHOTOCHIOMHBIN IEPCENTPOH

I'. [TepcenTpon Pozenbnarra

/1. BEposSTHOCTHYHO HEMPOHHYIO CETh

Bonpoc Ne2 (mun Muoycecmeennbwiii 6b100p)

OtMeTbTe paBUIIbHBIN OTBET. Ha pucyHke HUXKE IpeACcTaBIeHa CXeMA ...

R1
M) MF(x2
1

A. 00yuyeHus: MHOTOCJIOMHOTO TIepcenTpoHa

b. HEYEeTKOr0 JTOrnYecKoro BEIBOJA

B. paboTsl crcTeMbl MaccoBOTO 00CTYKUBaHUSI C KOHEUHOU OYEPEbIO
I'. onpenenenust GyHKIMI aKTUBALMK UCKYCCTBEHHOIO HEMpPOHA

J1. MozenupoBaHus paBHOMEPHOU CIIy4YaiiHON BEJIMYUHBI

E. cucrems Simulink

Tunoevie mecmosuvie 3a0anus no mooyniw 4 (npumeput)

Bonpoc Nel (mun Muoscecmeenmbwlii 66100p)

OtMeTbTe paBuibHbIN OTBET. [lapHas urpa — 3To urpa

A. ¢ IByMsl yHaCTHUKAMHU

b. ¢ IByMsI HOCTOSIHHBIMU KOATULIASIMU

B. 06a otBeta: A. u b.

Bonpoc Ne2 (mun Muoscecmeennulit 6v100p)

OtMeTbTe BCe MpaBWiibHbIE OTBETHI. [IpaBuia Urpel periaMeHTUPYIOT:
A. BO3MOXHBIE BapUAHTHI JCHCTBUI UTPOKOB
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b. 00bem uHpOpMaIK Kak 10 CTOPOHBI O TOBEACHUH JPYTOi

B. ucxon urpsl, kK KOTOpOMY OPUBOAUT KaxKiasi COBOKYITHOCTh XOJI0OB

I'. nnaTexHyo MaTpuily

JI. cTpareruu UrpoKoOB, MPUBOASAIINE K TOMY UM UHOMY UCXOAY

Bonpoc Ne4d (mun Muoscecmeennbwlii 66100p)

OTMeThTe MpaBWIbHBIN OTBET. Mrpa Ha3bIBaeTCsl KOHEYHOM, €CIN

A. y KaXJI0ro UTPOKa UMEETCA TOJIbKO KOHEYHOE YUCIIO CTPaTErruid

b. X0Ts1 OB Y OTHOTO UTPOKA UMEETCS TOJIBKO KOHEYHOE YHCIIO CTPATET Uit
B. y Ka)J10ro UTpoka UMEETCA TOJbKO KOHEYHOE YUCIIO XOJI0B

Tunoevie mecmoswie 3a0anHus no Mooysio 5 (npumeput)
Bonpoc Nel (mun Muoscecmeennbwlii 6v160p)
BeposiTHOCTHast aBTOMaTHasi MOJIETb OTHOCUTCS K KJIaccy:
a. HEMNPEpPHIBHO-JIECTEPMUHUPOBAHHBIX MOJIEICH
0. JUCKPETHO-IETEPMUHUPOBAHHBIX MOJIETIEH
B. JIUCKPETHO-CTOXAaCTUYECKUX MOJIEIIEH
I. HENPEPBIBHO-CTOXACTUYECKUX MOJIEINIEN
Bonpoc Ne2 (mun Muoycecmeennbwiii 6b100p)
[lepeuncnure OCHOBHBIE OIIEHKH UMUTALIMOHHOTO MOJIEJIMPOBAHMS:
OIIEHKA KauyeCcTBa UMUTALIMOHHOW MOJIETU
OIIEHKA TUTEIIbHOCTA MOJIEITUPOBAHUS
OLICHKA aJI€KBaTHOCTHU
OLICHKA PHUCKa
OIIEHKA YCTOMYMBOCTH
OLICHKA JOCTYITHOCTH
OIIEHKA YYBCTBUTEILHOCTHU
Bonpoc Ne3 (mun Muosicecmeennwlit ev160p)
[lo kmaccudukanuss THUIMOBBIX MAaTEMaTUYECKUX CXEM  MOJICTUPOBAHUS
OTIPEJICTUTE CUCTEMY MAacCOBOTO OOCITYKUBAHUS:
a) F- cxempl,
0) Q- cxemsl,
B) P- cxewmsl,
B) A- CXEMBbI

¥R ®E O

Tunoevie mecmoeswie 3a0anus no mooysnio 6 (npumepeoi)
Bonpoc Nel (mun Muoscecmeennbwlii 6b100p)
YkaxuTe METOJ] KJIACTEPHOTO aHAJIN3a, ONIPeIeIsIEMbIi 0 popmyJie

N P
Vi = ZZ(XU - )_(jk)2
i=1 j=1
a) MeTon cpenHei cBsi3H,
0) B3BenienHoe monapHoe cCpeiHee,
B) Meton Yopna,
r) B3BenieHHbIi IEHTPOUIHBIN METOI.
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Bonpoc Ne2 Brpruucnure snement a nons GF(2%) mo Belpaxenuro a =
(1001)-(1001) mod 10011.

Bonpoc Ne3 (mun Muoscecmeenmulit 6v160p)
n

[To popmyne  d(X;, X;) = Z‘Xik — X jk‘ OTIpPEJIEISIETCS CIIEIYIOIEE PACCTOSHUE
k=1

a) EBKJINJI0BO paccTosiHuUE;
0) Paccrosinue UeOnliieBa,
B) PaccTosinue ropoAcKkux KBapTasos;
r) CTeneHHoe pacCcTosTHUE.

Tunogevle 6onpocel npu OueHKe GbINOAHEHUA J1A0OPAMOPHOU pPadombvl
(npumeput)

Hcnonb3yst SKCepUMEHTANIbHBIE JaHHbIe U3 Tabmuibel Ne 1 HeoOxoaumo
MOCTPOUTh HECKOJIbKO aHAJIMTHYECKMX MOJIeJIeH 3aBUCMMOCTH U BBIUUCIUTH
xkodppumuent nerepmunamuu R2. Ilpu pydHOi 00pabOTKE DKCIEPUMEHTATBHBIX
JTAHHBIX:

1) onpedenume uucnennvie kod3pguyuenmovt GyHKIUU perpeccuu (JTUHCHHON
VI HEJTMHEUHOM );

2) ouenume cuny HAWJICHHOW PETPECCHOHHOM 3aBUCUMOCTH Ha OCHOBE
xo>(dunuenrta grerepmuHanyu R2

3) coenaitme npoznos (npu R? >75%) wnu chenaTb BBIBOJ O HEBO3MOKHOCTH
IPOTHO3MPOBAHHUS C TOMOIIBIO HAMIEHHO! PEerpecCMOHHOI 3aBUCUMOCTH. 75%>R?2

4) TIpU HeEEO03MOMNCHOCMU npoZHOo3a, HauguTe (MOA0epUTE) HEIUHEHHYIO
perpeccuio, 4ToObI BBITIOIHUIIOCH MPEBIYIIEE YCIOBHE.

3.2 MdopMa u OpraHu3anusi NPOMENKYTOYHON AaTTecTAllMM 1O HUTOram
OCBOEHUS TUCHMILJIMHBI (MOYJIs)

[IpomexxyTouHas arrecranys NOPOBOAUTCS B JBa JTana: TeCTHPOBAHHE WU
NMMCbMEHHOE BbINOJIHEHHE 32/IaHUI IK3aMEeHALIMOHHOTI 0 OnJIeTa.

TecTupoBanme TPOBOJUTCS C LIEJIBIO OLEHKH YPOBHSI OCBOCHUS 00YyYarOIMMUCS
moaynen 1 - 4 B popmare onnaitH-Kypca «KoMIbIOTEpHOE MOJIETUPOBAHKE.

BoinonHenre 3agaHMii IK3aMEHAIMOHHOI0 OWJjiera TPOBOJUTCS C LEJbIO
OIICHKH YPOBHSI OCBOCHUSI 00YyUaIOIIMMUCS MOTysel 5 — 6.

TunosBbie TeCTOBBIC 3aJAHUSA

Bonpoc Nel

[lo xmaccupukamusi TUIMOBBIX MAaTEeMaTHYECKUX CXEM  MOJIEIHUPOBAHUS
OTIPEJICTUTE CUCTEMY MacCOBOTO OOCITYKUBAHUS:

a) F- cxempl,

0) Q- cxemsl,

B) P- cxewmsl,

B) A- CXEMbI

Bonpoc Ne2

VYKaxute MEeTOJ| KJIaCTEpPHOI0 aHau3a, onpeeseMblil o Gopmyie
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N P
Vi = ZZ(Xij - )_(jk)z :
i=1 j=1
a) Metoa cpenHeit cBsi3H,
0) B3BemieHHOEe MonapHoOe CpeiHee,
B) Meton Yopna,
r) B3BelnieHHbIi IEHTPOUIHBIN METOI.

IIpuMepsI 3aaHNH B IK3aMEHALNOHHBIX OMJIETAX IS IPOBEPKU:

meopemu4ecKux HaebvlKoE:

1. OnumwuTte BUABI MOAETUPOBAHUS, JAWTEe UX KIAaCCU(PUKAIMIO, TEPEUUCTUTE
ATaIbl MOAECIUPOBAHUS.

2. OxapakTepu3yuTe METO CTATUCTUICCKOTO MOJICTUPOBAHMS, 3aKOHBI OOJIBITNX
quces.

3. [lepeuncivTe W OMUIINATE IPUHITUTIBI ITOCTPOCHUSI HMUTAIIMOHHBIX MOICTICH.

HPAKMUYeCcKUX HABbIKOE:

1.Jlanst momaHoMsL: £, (x), £,(x) ="+ + 1.

Boranciure:f, (x) = £, (=) - £,(x).

2. IlocTpoiite mceBaOCTyYaHYIO MOCIEA0BATEIbHOCT MuHbl 10 1o dopmyie

il = (QIJ mod P rne Q — npuMHUTHBHEI >1eMeHT, P=63

3. BerunciauTe 4rciio MpUMUTUBHBIX 3J1IeMeHTOB N ¢ momMoItbio GyHKIHHA Dijepa
11 9ucia p=67.

HToroBas orieHKa sIBISETCS cpeaHed apu(MEeTHUeCKON OICHOK, TOJyYeHHBIX 3a
TECTHPOBAHUE W BBIOJHEHHE 3aJlaHUK YK3aMECHAIMOHHOTO Owiera (OKpyIJIGHHE 0
IEJIOT0 3HAYCHHUS).

Tabnuua 7
Cucrema OIIEHKH Pe3yJIbTaTOB TeCTHPOBaHus (Moaynu 1 - 4)

Omnucanue OIleHKU B TPEOOBAHUSIX Bripaxxenue
. CI10BECHOE BBIpAXKEHUE
K YPOBHIO M 00BEMY KOMIETEHITUI B Oajutax
OcBOEH NpPEeBOCXOIHBIN YPOBEHB
P ! M " ot 100 no 121 OT1nnyHO
YCBOCHUSI KOMITETCHIIUN
OcCBOEH IPOJABUHYTHI YPOBEHB
P Y P ot 80 10 99 Xopo1io

YCBOEHUSI KOMIIETCHIIUMN
OCBO€EH OPOTOBBINA YPOBEHD
YCBOEHUSI KOMIIETCHIIUIN
He ocBoeH nmoporoBsiii ypOBEHb
YCBOEHUS KOMIIETEHLIMI

ot 60 10 79 VY 10BNETBOPUTETBLHO

1o 60 HeynoieTBOpUTEIBbHO
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Tabmuua 8
CucTema OIIEHKH Pe3yJIbTaTOB BHIMIOJIHECHNUS 3a/I1aHNI 3K3aMCHAIIMOHHOTO OMteTa

Onucanue OlEeHKU B TpeOOBaHUSIX K Bripaskenue CrnoBecHoOe BbIpaKeHUE
YPOBHIO U 00BEMY KOMITETEHIIUHN B Oayuiax
OcBo€H NPEeBOCXO/IHBII YPOBEHb YCBOCHUS
pe yp Y ot 86 1o 100 OTnanyHO
KOMIICTCHITUN
OcBOEH MPOJIBUHYTHIM YPOBEHb YCBOCHUS
POZBHHYTRIN YP Y ot 71 no 85 Xopomuio
KOMTICTCHITUH
OcBOEH MOPOTOBBIN YPOBEHb YCBOCHUS
PO P Y ot 51 1o 70 Y 10BIETBOPUTENBHO
KOMIIETEHIIUHN
He ocBoeH noporoBblil ypOBEHb YCBOCHHUS
op P y 1o 51 HeynoBneTBopurenpsHO
KOMITETEHIIUH

PA3JAEJI 4. OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)
4.1. Y4ueOHO-MeTOAUYECKOE O0ecTIieueHHe TN CIUIIMHBI (MOTYJISA)

4.1.1 OcHoBHas JuTEparypa

1 CumakoB M.IO. Marematuka u Mup, M: Camoo6pazoBanue, 2008 r, 134c.
(ISBN 978-5-87140-283-2) HanuonanbHas DnekTpoHHas OuOnnoreka [DIeKTPOHHBIN
pecypc]:  URL:  https://rusneb.ru/catalog/000199 000009 004095191/ cBoOOAHBII
noctyn (nara oopamenus 06.12.2020)

2 Anppromeukun C.M. KomnbrotepHusiii mpaktukyMm 1o ¢usuke, Omck, U3a-Bo
OI'bOY BO Owmckuit 'AY wum. Cronbinuna, 2016r. HanuonanbHass DJeKTpOHHas
OoubMoTeKa [ DIeKTPOHHBIN pecypc]:

https://rusneb.ru/catalog/000199 000009 008566163/ cBoOoaHBIi AOCTYI (IaTa
obpaienus 06.12.2020)

3 Muszton B. A. HHremiekTyanbHOE YNpPABIEHUE IPOU3BOJICTBEHHBIMU
CUCTEMaMHU U MPOLIECCAMM: MPUHLUIBI OpraHU3alud U UHCTpYMEHThl / B. A. MusioH ;
Poccuiickas akan. nHayk, Camapckuii Hayd. ueHTp. - Camapa : U3a-so CHI[ PAH, 2012.
- 213 c. : un; 21 cm.; ISBN 978-5-93424-590-1 HamumonanbHass OneKTpOHHas
oubnmoTeka [ DJIeKTPOHHBII pecypc]:
https://rusneb.ru/catalog/000199 000009 006529314/ cBoGomHblii  goctynm  (mara
obpammenus 06.12.2020)

4 B. M. Ky3sneuoB, B. A. Ilecommn [I'eHepatopbl ciy4yallHbIX U
TMICEBIIOCTYYaHBIX TTOCIICIOBATEIFHOCTEH Ha TU(PPOBBIX dIIEMEHTaX 3a7epKku. - Kazanp
: U3n-Bo KHUTY-KAU, 2013. - 336 c. - Dnexrponnas OuOmmoreka KHUTY-KAU
[Dnextponnsiii  pecypc], URL: http://e-library.kai.ru/reader/hu/flipping/Resource-
2703/813104.pdf/index.html cBoGoausbIi qocTyn (naTa ooparienus 06.12.2020)

5 lenyxun O.M. MoaenupoBanue HHGOPMAILIMOHHBIX CUCTEM. [ DJIEKTPOHHBIN
pecypc]- DnektpoH. naH. — M.; I'opsauas nunus — Tenexkom, 2012. — 536 c. Pexum
nocryma: http//e.lanbook.com/book/5204

6 Ilerpor A.B. MoaenupoBaHue MPOIECCOB U CUCTEM. [ DIEKTPOHHBIN pecypc]-
OnextpoH. naH. — CII6.: Jlanp, 2015. — 288 c. - Pexxum nocrymna:
http//e.lanbook.com/book/68472
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http://e-library.kai.ru/reader/hu/flipping/Resource-2703/813104.pdf/index.html
http://e-library.kai.ru/reader/hu/flipping/Resource-2703/813104.pdf/index.html

7 T'omyb6esa H.B. MaTemaTndeckoe MOJIETUPOBAHUE CHUCTEM U MPOIIECCOB. [
DNeKTpOHHBIN pecypc |- DnekTpoH. aad. — CII6.: Jlanp, 2015. — 288 c. - Pexxum
nocryma: http//e.lanbook.com/book/76825

4.1.2. lonoJIHUTEIbHAS JIUTEpaTypa

1. KomnproTepHOE MOJETMPOBAHUE U3MEPUTEIBHBIX MpoleccoB. [IpakTukym
B cpene MathCAD Ha mnpuMepax u3 MEXaHMKU U ONTUKH / YdeOHoe mocodue
[DnexktponHsIii pecypc]: URL:

https://books.ifmo.ru/book/201/kompyuternoe_modelirovanie izmeritelnyh proce
ssov.praktikum_v_srede MathCAD__na_primerah_iz_mehaniki_i_optiki_/_uchebnoe
posobie..htm —Pexxum goctyma: cBo6oHbIN (1aTa oopamenus 06.12.2020)

2. HoBukoB B.FO. MeTtonnueckue ykazaHusl K BBIIOJHEHUIO J1A0OPATOPHBIX
paboT mno nucuuiuinHe «KOMIBbIOTEpHOE MOACIUPOBAHUEY»: YUEOHO-METOANYECKOE
nocooue. - Cankrt-IlerepOypr: HUY UTMO, 2012. - 42 c. - [DneKTpoHHBIN pecypc]:
URL:

https://books.ifmo.ru/book/735/metodicheskie_ukazaniya Kk_vypolneniyu_laborat
ornyh_rabot_po_discipline %C2%ABkompyuternoe_modelirovanie%C2%BB:_uchebn
o-metodicheskoe posobie..ntm - Pexum npocTtyma: cBOOOAHBIN (maTa OOpaICHHS
06.12.2020)

3. Boponenko b.A., Kpeicun A.I'., [lenenko B.B., O.A. llypanoB Beenenue B
Marematuueckoe mopenupoBanue - Cankt-IlerepOypr: CII6.: HUY UTMO; UXubT,
2014. - 44 c.- [DnexTponnsii pecype]: URL:

https://books.ifmo.ru/book/1445/vvedenie_v_matematicheskoe _modelirovanie.ht
m.- Pexxum noctyna: cBoOOAHBIN (1ata oopanieHus 06.12.2020)

4, NBanos C.E. MaremaTtnueckoe MOJEIIMPOBAHUE B KOMIIBIOTEPHBIX MTAKETaX:
Yuebnoe mnocobue - Cankt-lIlerepOypr: VYuuBepcuter UTMO, 2018.- 36 c.-
[DnexkTponHbIii pecypc]: URL:

https://books.ifmo.ru/book/2168/matematicheskoe_modelirovanie_v_kompyutern
yh_paketah: _uchebnoe_posobie.htm - Pexxum moctyma: cBoOOAHBIN (maTa oOpalmcHus
06.12.2020)

5. CoseroB b.4., SIxoBneB C.A. MonenupoBanue cucteM. IIpaktukym. YueoO.
nmocobwue g By30B.- M.: Beicmr. mk., 2005. 295 ¢. (56 2k3.)

6. PwokukoB IO.M. MMmutaumonHoe mopaenupoBaHve. Teopusi U TEXHOIOTHH.
VYu4e6. nocodue - CI16: KOPOHA npunt, 2004. 287 c. (12 3k3.)

7. Marematudeckass Teopus IaHupoBaHuMs — dkcrnepumenta./llox.  pen.
C.M.EpmaxkoBa.-M.: Hayka, 1983. 257 c.

8. Ilecommmn B.A., Ky3nenoB B.M. ['eHeparopsl 1ceBROCIyYalHbIX U CIyYalHBIX
yucen Ha peructpax casura. —Kazans: U3n.-so KI'TY, 2007. 296 c.

9. bapkosckuii C.C., 3axapo B.M., JlykamoB A.M., HypyrnunoBa A.P.,
[Tanarua C.B. MHOroMepHbIil aHalU3 JAHHBIX METOJAMHU IPHUKIATHOM CTATUCTHKHU.
VYue6. nocodue. — Kazanb: U3zn-po KI'TY, 2011. 122 ¢. (10 5k3.).

10. ByxonoB 3.A. OCHOBBI CTaTHCTHYECKOro aHanu3a. IIpakTukym 1o
CTaTUCTUYECKUM METOJaM M HCCIEJOBAHHUIO OIEpaluil ¢ HMCIOJIb30BAHHEM I1aKETOB
STATISTICA u EXCEL: y4e6. mocobue / 3.A. Bykonos.- 2-e uza., ucnp. u Jo1. .- M.:
®opym, 2012.- 464 c.
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https://books.ifmo.ru/book/201/kompyuternoe_modelirovanie_izmeritelnyh_processov.praktikum_v_srede_MathCAD__na_primerah_iz_mehaniki_i_optiki_/_uchebnoe_posobie..htm
https://books.ifmo.ru/book/201/kompyuternoe_modelirovanie_izmeritelnyh_processov.praktikum_v_srede_MathCAD__na_primerah_iz_mehaniki_i_optiki_/_uchebnoe_posobie..htm
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https://books.ifmo.ru/book/735/metodicheskie_ukazaniya_k_vypolneniyu_laboratornyh_rabot_po_discipline_%C2%ABkompyuternoe_modelirovanie%C2%BB:_uchebno-metodicheskoe_posobie..htm
https://books.ifmo.ru/book/735/metodicheskie_ukazaniya_k_vypolneniyu_laboratornyh_rabot_po_discipline_%C2%ABkompyuternoe_modelirovanie%C2%BB:_uchebno-metodicheskoe_posobie..htm
https://books.ifmo.ru/book/735/metodicheskie_ukazaniya_k_vypolneniyu_laboratornyh_rabot_po_discipline_%C2%ABkompyuternoe_modelirovanie%C2%BB:_uchebno-metodicheskoe_posobie..htm
https://books.ifmo.ru/book/1445/vvedenie_v_matematicheskoe_modelirovanie.htm.-
https://books.ifmo.ru/book/1445/vvedenie_v_matematicheskoe_modelirovanie.htm.-
https://books.ifmo.ru/book/2168/matematicheskoe_modelirovanie_v_kompyuternyh_paketah:_uchebnoe_posobie.htm
https://books.ifmo.ru/book/2168/matematicheskoe_modelirovanie_v_kompyuternyh_paketah:_uchebnoe_posobie.htm

4.1.3. MeToan4yeckas JJUTEPATYPa K BbINOJHEHUIO JIa00PATOPHBIX PadoT

1. HoBukoBa C.B. CnernuanbpHbie pa3feiibl TCOPUH MPUHATHS PEIICHWHA : Jial.
npaktukyM / C. B. HoBukoBa ; MuHu-Bo 00pa3-si u Hayku PO, den. areHTCTBO MO
obOpazoBanuio, 'OY BIIO "KI'TY um. A.H. Tynonesa". - Kazaunp : U3n-o KI'TY um.
A.H. TymonmeBa, 2009. - 39 c¢. - [Dnexrponsusii pecypc]: URL:
http://elibs.kai.ru/_docs_file/803066/HTML/2/index.html- Pexxum moctyma: ¢cBOOOIHBIH
(mara obparmenus 06.12.2020)

2. HoBukoBa C.B. Teopusi npuHATHS peLICHHM : Ja00OpaTOPHBIM MPaKTUKyM /
C.B. HoBukxoBa ; MuH-Bo o0pa3-s u Hayku P®; denepanbHOe areHTCTBO MO 00pas-io;
KI'TY um. A.H. Tynonesa. - Kazans : U3n-8o KI'TY um. A.H. Tynonesa, 2007. - 44 c. -
- [OnektponHsIii pecype]: URL:

http://e-library.kai.ru/reader/hu/flipping/Resource-462/809792.pdf/index.html -

Pexxum noctymna: cBoOoaHbIH (1aTa oopamienus 06.12.2020)

3. KysnenoB B.M., Ilecommn B.A. ['enepaTopsl ciydyallHBIX U IICEBIOCITYYaliHBIX
MOCJIEIOBTENBHOCTE Ha HUQPOBBIX 3eMeHTax 3ajaepkku.- Kazanb: M3n-so Kazan.
I'oc. TexH. yH-Ta, 2013. 336 c.

4. I'moBa B.U., 3axapoB B.M., Ilecomun B.A., llanarun C.B. MonenupoBanue.
BeposiTHocTHBIE qUCKpeTHBIE Mojenu. Yueb. mocobue. - Kazanb: U3n-Bo «ABAK»,
1998. 52 c.

4.2. HWudpopmaunmnoHHoe odecrnedeHne JUCHUNTHHDI

4.2.1. OcHoBHOE HH(pOPMAIIMOHHOE O0ecIIedeHnue

1. C.B. HoBukoBa, H.JI. BamutoBa, DO.III. KpemneBa. MaccoBblii OTKpPBITHI
onnaitH-kypc (MOOK) "KomnbrotepHoe moaenupoBanue". Cchliika Ha Kypc:
https://online.edu.ru/public/course?faces-redirect=true&cid=11093417

2. HosukoBa C.B., BamuroBa H.JI.,, Kpemnera DO.III. OwnnaitH-xypc
«Komnerorepnoe moaenupoBanue», KHUTY-KAW, Dnextponnas oOpa3oBaTenbHas
mwiatdopma Stepik [Dnexrponnsiii pecype]: URL: https://stepik.org/61480. — Pexum
JI0CTYyTA: TI0 perucTpaiu (1o JIOTHHY U napodto) (nata oopamenus 06.12.2020)

3. HosukoBa C.B., BamutoBa H.JI., Kpemnera O.III. OwnnaitH-xkypc
«Komnerotepaoe  moxaenupoBanue», KHUTY-KAUN, cucrema eIuMHOTO  OKHA
online.edu.ru [DneKTpoHHBIA pecypc]: https://online.edu.ru/public/course?faces-
redirect=true&cid= 11093417. - Pexxum gocTyma: mo perucrpanuu (Mo JIOTHHY |
napoJito) (nara oopamenus 06.12.2020)

4. IlerpoB A.B. MoaenupoBanue nponeccoB u cucteM. — CII0.: Jlanb, 2015. —
288 ¢. [ DneKTpoHHBIN pecypc]: Kype IUCTaHIl. OOyYEHHUS MO HAMPABICHUIO MOATOTOBKH
cnenuaiuctoB 09.03.01: «Mudopmatuka u BerUUCIUTENbHAs TexHukay OI'OC3+ /
KHUTY-KAHN, Kazanb, 2016. — Joctyn mno moruny wu mapomto. URL:
https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view&cont
ent_id=_86247 1&course id=_9577 1

4.2.2. JlonoTHUTEIbHOE CIIPABOYHOE 00ecredeHue
1. HosuxoBa C.B., Kpemiiena O.111. KoMnbroTepHoe MOJIETUPOBAHUE TTPOLIECCOB
U CHCTEM: KypC JucCTaHl. oOyudeHuss 1o HampasieHusM nonarotoBku 01.03.02
«IIpuknagnas wmarematuka U  uHpopmatuka», 09.03.01 «Uudopmaruka wu
BbluMcauTeNbHasE TexHukay, 09.03.04 «llporpammuas wunxenepus», 01.04.02
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http://elibs.kai.ru/_docs_file/803066/HTML/2/index.html-
http://e-library.kai.ru/reader/hu/flipping/Resource-462/809792.pdf/index.html
https://online.edu.ru/public/course?faces-redirect=true&cid=11093417
https://stepik.org/61480
https://online.edu.ru/public/course?faces-redirect=true&cid=%2011093417.%20-
https://online.edu.ru/public/course?faces-redirect=true&cid=%2011093417.%20-

«Ilpuknagnas wmarematuka ©  uHpopmaTtuka», 09.04.01 «Uudopmatuka u
BbIUMCIUTENbHAS TexHukay, u3n-so KHUTY-KAU, Kazanb, 2015 [DnexTpoHHBII
pecypc]: URL:

https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view
&content_id=_82788 1&course_id=_9492 1 — Pexxum gocryna:_JIocTyn 1O JIOTHHY H
napoJito (1ara oopamienus 06.12.2020)

2. Cant xommanuu-pazpadorunka [IO mist HeHpoceTeBOro MOJEIUPOBAHUS -
[IpoaBuHyTass aHaauTHKa O3 MporpaMMHUpOBaHHs [DeKTpoHHBIM pecypce]: URL:
https://basegroup.ru/deductor/description, Pexxum  goctyma:_ cBOOOAHBIN  (HaTa
obpamenus 06.12.2020)

3. DNeKTpOoHHBIA YUeOHUK MO HEUPOHHBIM ceTsM [DneKTpoHHBIH pecypc]: URL:
http://neuralnet.info/ - Pexxum nocryma: cBo6oHbIN (1aTa oopamenus 06.12.2020)

4. DJeKTpoHHBIM y4eOHUK 1Mo makery Statistica. [Dmekrponnsiit pecype]: URL:
http://statsoft.ru/resources/statistica_text _book.php Pexum moctyma:_cBoOoaHBIN (faTa
obpaienus 06.12.2020)

5. KoxeBnukoB HO.B. Bpegenue B MareMaTuyeckyl0  CTATHUCTHUKY.
Komnerotepusiii yueOunuk. Kazanb, KI'TY, 1996. — 146 c. [DnekTpoHHBIH pecypc]:
URL:http://e-library.kai.ru/reader/hu/flipping/Resource-624/%D0%9C401.pdf/index.html,
anexktponHas OuOmmoreka KHUTY-KAUM, Pexum npocryna:_ cBoOoaHBIM (maTa
oOparmienus 06.12.2020)

6. MuoroMepHblii aHaau3 JaHHBIX METOJAMU TMPUKIATHOM CTATUCTUKH : y4eO.

nocooue / C.C. bapkosckuii, B.M. 3axapos, A.M. Jlykamoss [u ap.].- Kazanb: 131-B0
KI'TY um. A.H. Tymonesa, 2011.- 122 c. Pexum nocryma: http://cs.kai.ru/files/
Shalagin/Posobie  mnogoparametrich analis dannyh methodami prikl stat-Ki.pdf

4.3. KaapoBoe odecrieyenne

4.3.1 ba3oBoe o0Opa3oBaHue

Briciiee oOpa3zoBanue B 00JIaCTH TPHUKIAAHOW MaTEeMaTHKU M UH(POPMATHKH,
BBIYMCIIUTENILHON TEXHUKU U /MM HaJU4he YYCHOW CTETNEeHH W/WIM YYSHOTO 3BaHUS B
yKa3aHHOW 00JacTd W/WIM  HaJW4yue JIOMOJHHUTEIBHOTO  MPpOodEeCCHOHATBHOTO
oOpazoBaHusi — mpodecCuoHaIbHON MEPEenoJroTOBKM B 00JIACTH  MPUKIATHOU
MaTeMaTUKU ¥ HHPOPMATHUKH, BEIYUCITUTEIIBHON TEXHUKH.

4.3.2 IIpodeccnoHabHO-TIPeAMeTHAS KBAJTU(PUKALUSA NpenogaBareiei

Hanuuue HaydHBIX W/WIM METOJUYECKHUX paldOT 10 OpraHu3aluyd WA
METOJAMYECKOMY OOecleyeHn0 00pa30BaTENbHON NEATEIbHOCTH 10 HaNpaBJICHUIO
«IIpuknagnas maremaTuka W WHGOPMATHKa», BBINOJIHEHHBIX B TEUCHHE TpeEX
MOCJIEAHUX JIET.

4.3.3 llenarornyeckas (yueOHo-MeTOoANYEeCKAs) KBATU(PUKAIIUA
npemnojaaBaresen
K BemeHuio JUCIUIUIMHBI JOMYCKAIOTCS KaJpbl, WMEIONIME CTaX HAy4HO-
negarornueckoi paboTel (He MeHee | rona); MPAKTUYECKUI OMBIT pabOTHl B 00JIACTH
NPUKIAQTHON MaTeMaTUKd U MHPOPMATHKH, BRIYUCIUTEIHLHON TEXHUKH HA JOJKHOCTSIX
PYKOBOAMTEINEH MM BEAYIINX CHEIUATIMCTOB 0ojiee 3 MOCIeHUX JIeT.
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OO0s3aTenbHOE MPOXOKICHUE TOBBIMICHUS KBATM(PUKANUKA (CTAKUPOBKH) HE
peke YeM OJWH pa3 B TPH TOJla COOTBETCTBYIOMIEE O01acT WH(POPMATUKA U
BBIUMCIIMTEILHON TEXHUKH, THOO B 00JIaCTH TIETarOTUKHY.

4.4 MatepuajJibHO-TEXHHYECKOE o0ecnevyeHrue TN CIUIIMHBI (MOLYJIA)

B  rtabnmuHoii  QopmMe  yKaspIBaeTCSd  HAMMCHOBAHHWE  OCHOBHBIX W
CIICIIMAIU3UPOBAHHBIX  YUYEOHBIX JIa0OpaTopuil/ayIUTOPU/KaOMHETOB C TepeyHEM
CICIMAIM3UPOBAHHON MeOeM W TEXHHYECKHUX CPEICTB OOYYCHHs, CPE/ICTB
MU3MEPUTEILHOM TEXHUKH | JP., HEOOXOAMUMBIX ISl OCBOCHHSI 3a/IaHHBIX KOMIICTCHITHIA.

Tabnua 9
MaTtepuaibHO-TEXHIYECKOE 00CCTICUCHHE TUCITUTIIIUHBI (MOTYJIs)
Haumenoanue
HaumenoBanue yaeOHol 1abopaTopuu, [Tepeuens mabopatopHOro
paszena (TeMbl) ayJIUTOpHUH, KJlacca (¢ | o0opymoBaHus, crienuanu3upoBanHoi |KoiamuecTBo
JICITUTUTAHBI VKa3aHuem Homepa MeOel M TEXHUIECKHUX CPEICTB € IMHHII
ayoumopuu u y4eoHo2o 0o0y4deHus
30aHUs)
KOMITBIOTEP, HHTEPAKTUBHAS JJOCKA, 1:1:1:1
JUTSL JIGKIIMOHHBIX P
. 7 3n1. ayn.427,428,435 | mMapkepHas 0CKa, MYJIbTHMEIUIHBINA
3aHATHN
IPOCKTOP
KOMIIBIOTEPBI, MHTEPAKTHUBHAS J10CKa, 17;1;1;1
JUIst 1Ta00PAaTOPHBIX U
aGor 7 31. ayn.435 MapKepHast J0CKa, MYJIbTUMETUHHBIN
P MTPOCKTOP
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5.1 Jluer perucrpauMd HM3MEHEHHH, BHOCHMBIX B pPado4yl0 NporpamMmy
AMCHHUIUIAHBI (MOIYJIs1)

JTucm pecucmpayuu usmenenuii
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5.2 Jlucr yrBepaxaeHust padoueil NporpaMMspl JMCHUILIMHBL (MOAYJIA) HA y4eOHBIH
rox
Pabouast mporpaMmMa JUCHUIUIMHBI(MOAYJIS) YTBEPAKACHA HA BEACHHE YUEOHOIrO
npoiriecca B ydeOHOM TOJ1y:

Y4eOHblit «CorsacoBano» «CoracoBano»
roja 3aB. kad. peanu3yromen npencenarens Y MK uncturyra
JTUCHUILINHY (pakynbTera), B cCOCTaB KOTOPOTO
BXOJMT BhITyCcKaromias kadeapa
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