MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA

OEJEPAJTBHOE I'OCYJAPCTBEHHOE BIO/ZKETHOE OBPA30BATEJIbHOE
YUYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUSA
"PA3AHCKUM T'OCYJIAPCTBEHHBINA PAJJMOTEXHUYECKWI YHUBEPCUTET
NUMEHU B.®. YTKHHA"

COI'JTACOBAHO YTBEPXIAIO

3aB. BEITyCKaroIIei Kadenps

CIIEHHUAJIBHASA TUCHUIIJIMHA
"MATEMATHUYECKOE MOJAEJINPOBAHUE,
YUCJIEHHBIE METOAbI U KOMIIVIEKCbI
IHPOI'PAMM"

CrnennajabpHag qucuuminga ""MareMmaTnueckoe
MOEJIUPOBAHME, YUCJTECHHbIE METOAbI U KOMILIEKCHI
nporpamm’’
paboyas nporpaMma JUCIHUILIAHBI (MOTYJIS)

3akperuieHa 3a kadeapoit DJIEeKTPOHHBIX BbIYUCIUTEIbHBIX MALIMH

Y4eOHsblii 1an 1.2.2._06_25 00.plx
1.2.2. MaremaTrn4eckoe MOJIeIMPOBAHUE, YUCIEHHBIE METO/IbI M KOMILIEKCHI IPOrpaMM

Dopma o0yueHUs OYHas

OO0u1ast Tpy1I0EMKOCTh 23ET

Pacnpe)le.ﬂe}me YacCoB JUCHMILINHBI 10 CeMecTpam

Cemectp
(<Kypc>.<Cemectp | 4(2.2)
Ha Kypce>) HUroro
Henenp 18
Bun 3anstuit vi | P | vI PIl
Jlexuun 18118 |18 ] 18
HUtoro ayx. 18 (1818 | 18
Konrakthast pabora | 18 | 18 | 18 | 18
Cawm. pabora 54 | 54 | 54 | 54
HUroro 72 (7272172

r. Ps3ann



IIporpammy cocraBuii(u):

K.m.H., 00y., Huxughopoe Muxaun bopucosuuy, x.m.H., ooy., Cabauna Buxmopus Anexcanoposna

Pabouast nporpaMma AUCIUIUINHEL

CrenuajabHas AMCHMILIMHEA "MaTteMaTHYeckoe MOJeIMPOBAHNe, YHCICHHbIE METOAbl H KOMILIEKChI porpaMm"'

pa3paboTaHa B COOTBETCTBHH C:

OI'T x CTpyKType MporpaMM MOATOTOBKY HAYTHBIX W HAYIHO-TIEJAarOTHIECKIX KaJpoOB B aCIIUPAHTYpPe (aABIOHKTYPE), YCIOBUAM HX
peanu3anyy, CpokaM 0OCBOCHHS ATUX IPOTPAMM C YUETOM PA3NUIHBIX GOpM 00ydeHusI, 00pa30BaTEbHBIX TEXHOIOTHI H
0COOEHHOCTEH OT/AEIBHBIX KATErOpUil aCIPaHTOB (aIbIOHKTOB) (puka3 MunoOpHayku Poccun ot 20.10.2021 1. Ne 951)

COCTaBJICHA Ha OCHOBaHUH y‘{€6HOF0 IJ1aHa:
1.2.2. MaTemaTu4eckoe MOJCIMPOBAHUE, YACIICHHBIC METOAbI 1 KOMIIJICKCHI IIPOrpaMm

YTBEPKIACHHOTO YIEHBIM coBeTOM By3a oT 28.02.2025 mpotoxom Ne 8.

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

3JIeKTpOHH]>IX BBIYHCJIUTEC/IbHBIX MAallITMH

IIporokom ot 28.05.2025 . Ne 10
Cpok gaetictBus nporpammbl: 2025-2028 yu.r.
3aB. kadenpoit Kocrpor bopuc BacunseBuu



Busuposanue PIL/I nis ncnoJiHeHNsI B 04epeiHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyXeHa 1 0100peHa JUIs
ucnosiHenus B 2026-2027 yueOHOM roay Ha 3aceqaHuu Kadeapel
DJIEKTPOHHBIX BHIYHCIUTEILHBIX MALIMH

Iporokomor 2026 r. Ne

3aB. kadenpoit

Buzupoanue PIIJI nis1 ucnoiHeHusi B ouepeHoM yueOHOM roay

Pabouast nporpamMma nepecMoTpeHa, o0CykeHa U 0100peHa Juis
ucnosiHenus B 2027-2028 yueOHOM rojy Ha 3aceqaHuu Kadeapsl
DJIEKTPOHHBIX BHIYHCIUTENBHBIX MALIHH

IIporokomor 2027 1. Ne

3aB. kadenpoit

BuzupoBanue PIIJI nis ucnoiHeHusi B ouepeHOM yueOHOM Toay
Pabouast nporpamMma nepecMoTpeHa, 00CyKaeHa U 0go0peHa st
ucnonaeHust B 2028-2029 yueOHOM rojy Ha 3aceaHuu Kadeapbl

3J’IeKTp0HHl>IX BBIYMC/JIUTEC/IbHBIX MAIIIMH

IIpotokomor 2028 r. Ne

3aB. kadenpoit

Buzupoanue PIIJI nis ucnonHenusi B ouepeaHOM y4eOGHOM roay

Pabouast nporpamMma nepecMoTpeHa, 00CyKaeHa U 0100peHa JUis
ucnonaeHus B 2029-2030 yue6HOM roy Ha 3acelaHuU Kadenpbl

3J'IeKTp0HHl>IX BBIYHCJIUTEC/IbHBIX MAaIUH

IIpotokonmor _ 2029 . Ne

3aB. kadenpoi




1. IIEJIM OCBOEHMSI JUCIUILITAHBI (MOIY.JIST)

1.1 | enbto ocBOeHHS AUCUUILTHHBI «CrielnalibHas JUCHUILUIMHA «MaTeMaTHYecKoe MOICITMPOBAaHHE, YUCICHHBIE METO/IbI U
KOMILIEKCHI POrpaMM» SIBIISIETCS U3yYEHNE MaTEMAaTHUYECKUX METO/I0B AaHAIUTHYECKOTO U UMHTAI[HOHHOTO
MO/JICJIMPOBAaHUSI OOBEKTOB U SIBIICHUH, YUCICHHBIX METO/IOB, METOJIOB MIPOBEIEHHS HATYPHOT'O M BEIYUCIUTEIHHOTO
9KCHEPUMEHTOB, CTATHCTUYECKOTO aHAIM3a U BaJMJAllMd MaTEMaTHYeCKUX MOJIENIeH, a TaKkKe IIpoOJIeMHO-
OPHEHTUPOBAHHBIX KOMITJIEKCOB IMMPOTPAMM U COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUN AJISl pealn3aliy STHX METOIO0B.

2. MECTO JUCIUILIMHBI (MOAY.I51) B CTPYKTYPE OFPA3OBATEJIBHOM ITPOI'PAMMBI
Huxn (pazgen) OIT: | 2.14
2.1 | TpeGoBaHus K NPeABAPUTEIBLHOI MOJAT0OTOBKE 00YYaIOIIEr0Cs:
2.1.1 | Ucropus u ¢punocodus HAyKn
2.1.2 | 'HOCTpaHHBIH SI3BIK

2.2 | ncumnanHbl (MOIYJIM) M PAKTHKH, JUIsI KOTOPBIX OCBOEHHE JTAHHOH TUCHHILTHHBI (MOIYJI51) HEOOX0IUMO KaK

npeauecTByoniee:
2.2.1 | KanauaaTckuii sK3aMeH 1o crenuaibHoCTH «CriennaibHas JUCHUILITHHA «MaTeMaTHYecKoe MOICITMPOBaHKE, YUCIICHHBIC
METOJIbI U KOMILIEKCHI IIPOTPaMM»
3. KOMIIETEHIINA OBYYAIOIIEIOCs, ®OPMUPYEMBIE B PE3YJBTATE OCBOEHUSA JUCIIUIIJINHBI
MOOVYJIisd)
B pe3yabTaTe ocBOeHUS TUCHUILTUHBI (MOAYJs1) 00y4Yarommiicst K0/KeH
3.1|3nartn:
3.1.1 | maremaTu4yecKrue METO/Ibl AHAJTUTUYECKOTO U UMUTALMOHHOTO MOJEIUPOBaHMS OOBEKTOB U SIBJICHUIA.

3.2 | Ymern:

3.2.1 | npUMEHSTh YHUCIICHHBIC METObI, METOIbI IPOBEACHHUS HATYPHOTO U BBIYUCIUTEIHLHOTO SKCIICPUMEHTOB, CTATUCTUYIECKOTO
aHaJIn3a 1 BaMAAlMd MaTEMaTHYECKUX MOJIEIICH.

3.3| Baagers:

3.3.1 | HaBBIKAMH UCTIOJIB30BaHUS POOIEMHO-OPHEHTHPOBAHHBIX KOMILJICKCOB MPOTPAMM U COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHI MaTeMaTHIeCKOTO MOJIEIINPOBAHUSI.
4. CTPYKTYPA U COAEP’) KAHUE JUCHUIIJIMNHBI MOIYJIS)
Kon HaumenoBanmue pa3nesioB u tem /Bua 3auatust/ | Cemectp / | HacoB | Komneren- | Jlutepatypa ®opma
3aHATHS Kypc K KOHTPOJISA
Pa3nen 1. MaTtemaTuuecKkue MoOJIeIU

11 Maremarnueckue monaend /Tema/ 4 0

1.2 OmnpeneneHust MaTeMaTHIECKOH MOAENHU U 4 2 JI1.1J11.4 VYcTHBIi onpoc
MaTeMaTHIecKOTo MoaenupoBanus. OCHOBHBIC JI1.5 J11.6 110 TEME JIEKIINU
ATanbl MAaTEMAaTHIECKOTO MOICITHPOBAHHS. JI1.7
MaremaTtndeckue METOABI MOJEIMPOBAHUS JI1.8J12.3
00BEKTOB U ABIeHui. CBOHCTBa MaTEMATHYECKUX J12.4 J12.11
Mozeneil. dopmanbHas KnaccuUKaIus
MaTreMaTHdeckux Moeneil. CTpyKTypHble U
(YHKIMOHAIBHBIE MATEMATHYECKUE MOJICIIH.

CopnepxaresbHbie H (pOpMalIbHBIE MATEMATHUECKHUE
mozaend. /Jlex/

1.3 CoXHOCTh MaTeMaTHueckoi moaenu. JXKectkue u 4 6 JI1.1J11.4 VYcrHbll onpoc
MSATKHE MaTeEMaTHYECKUE MOIEIIN. AHAINU3 JI1.5 J11.6
MareMatuyeckux mozeneil. IIpsimas u obpatHas JI1.7
3a/1a4l MaTEMaTHYECKOTO MOJIETUPOBAHUSI. JI1.8J12.3
MeToabl HcclieIoBaHUs MAaTEMAaTHYCCKUX MOJICIICH. J12.4
ITpumeps! MaTemMaTHUeCKUX Monenei. /Cp/ JI2.11J13.2

JI13.4 JI3.7
Pasnen 2. AHaqmTHYecKoe Mo/ieTHpOBaHNe
2.1 Amnanurryeckoe Moaenuposanue /Tema/ 4 0




2.2

AHaIATHYECKAE METOIBI HCCIEAOBAHMS
MaTteMaTHYeckux moaeneil. [Ipenmyinectsa u
HEJIOCTATKH aHAJIUTHIECKOTO MOJICTHPOBAHUSL.
AHaJIMTHYECKHE CTATUIECKHE MOJIEIM.
AHaIMTHYECKUE TUHAMUYECKHIE MOJIEIIH.
OCHOBHEBIE THUITHI AHATUTHYCCKUX MOJIEIIEH.
O6nacTv NPUMEHEHHS aHATTUTHYECKOTO
MOJIeIUpOBaHusl. [I[piMeHeHne TPOTHO3HOTO
MO/JICIIMPOBAHUS JIJIsl aHAJIN3a TaHHbIX. /JIek/

JI1.10J12.3

VYerHbIi onpoc
10 TeME JICKLIUI

2.3

[IpuMeHeHne peIChIBAIONIETO MOJICIIUPOBAHUS
IUIs aHaIM3a TaHHBIX. COBpeMEeHHbBIE HHCTPYMEHTHI
IUTSL IOCTPOSHHUS aHATUTUYECKUX MOZIENEH.
Hcnonb30BaHne CHMBOJIBHBIX BEIYUCICHHUHN JUIS
MOJTyYeHUS aHATUTHUECKUX perneHnid. CUCTeMbl
KOoMIbIoTepHOM anreOpsl. [Toctpoenne
aHanuTH4eckoi Mmojenu. OleHKa aIeKBaTHOCTH
aHanuTH4eckoit mogenu. /Cp/

JI1.10J12.3

VYcTHBIH orrpoc

Paznen 3. HaTypHblii 1 BbIYHCIUTETbHBIT
IKCMePUMEHTDI

3.1

HatypHbIii 1 BEIMUCIATENBHBII
9KCIIepUMEHTHI /Tema/

3.2

Ponpb sxcriepuMeHTa B MOJETHPOBAHUH OOBEKTOB 1
sieieHui. O0IacTH NpUMEHEHNsI HATypHOTO H
BBIYHCIIUTEIEHOTO SKCIIEPUMEHTOB. [TaccHBHEIN 1
aKTUBHBII SKCIIEpUMEHTHI. [IpoBeieHre HaTypHOTO
SKCHEepUMEeHTa. MeTOIbl U aJrOPUTMBI
HMHTEPNPETALUHN HATYPHOTO YKCIIEPUMEHTA.
[IpoBeeHre BEIYMCIUTENBHOTO AKCIIEPUMEHTA.
BrraucnuTensHbI SKCIEPUMEHT KaK OCHOBHOM
HHCTPYMEHT MaTeMaTHIECKOTO

Mo ienupoBanus. /JIex/

1.4
J11.9J12.4
J12.5J12.6

J12.8

VYerHbIi onpoc
IO TeMe JIEKIIHU

3.3

Br16op Mozenu uccineyeMoro oobeKTa Ams
BBIYMCIIUTENILHOTO dKcIepuMenTa. PazpaboTka
BBIYMCIIMTENBHOTO AJITOPUTMA IS peallu3aluu
MOJIeJIM Ha KoMIbloTepe. Peanuzanus mogenu u
BBIYMCIIUTENBHOIO AITOPUTMA B BUJIE KOMILIEKCA
nporpaMM. MHOrOBapHaHTHOCTb IIPOrpaMM
BBIYHCITUTENHHOTO SKcTIepuMenTa. [Ipobaemsr
CTPaTErNYECKOro ¥ TAKTUYECKOTO IIIAHUPOBAHUS
HMMHUTaOHHOTO 2KcniepuMenTa. HanpasieHHbIi
BBIYMCIIUTENBHBINA 3KCIIEPUMEHT HA UMUTALUOHHON
monenu. /Cp/

JI1.4
JI1.9J12.4
JI2.5 J12.6
JI2.8]13.3

JI3.5

VYcTHBIH onpoc

Pa3nen 4. KomnboTepHoe 1 MMHTAIIMOHHOE
MOJeTHpPOBaHNE

4.1

KoMIpoTepHOEe 1 IMUTALIMOHHOE
MonenupoBanue /Tema/

4.2

CucTeMbl KOMIBIOTEPHOTO U UMUTALIMOHHOTO
MOJEIUPOBAHUS. AITOPUTMBI U METOABI
MMHUTAIOHHOTO MO/ICNUPOBaHus. IMuTannonsHoe
MOJIETMPOBAHUE KaK CPEACTBO UHTErPALUH
MoJiesiell pa3In4HBIX KiaccoB. [IuckpeTHo-
cOOBITHITHOE MOZICTUPOBAHNE. ATEHTHOE
MojenupoBaHue. ArperatuBHbie Moaenu. Cetu
[etpu u ux pacmupenus. Mozaenan cucTeMHOM
IuHAMUKH. /JIex/

JI1.3
JI1.4J12.4
J12.7 J12.8

YcTHbIi onpoc
10 TEME JIEKIIUU

4.3

MexaHu3M NPOJBHKEHHSI MOAEITEHOTO BPEMEHH.
JIMCKpEeTHBIE U HETIPEPHIBHBIC MMHUTAIIHOHHBIC
mozenn. O6aacT IPUMEHEHHs KOMITBIOTEPHOTO U
AMHTAHOHHOTO MOJICITUPOBaHus. BupryansHas
CUMYJISIIUS. SI3bIKA MIMUTAIIHOHHOTO
MozenupoBanust. /Cp/

JI1.3
JI1.4J12.4
JI2.7
JI2.8J13.1
JI3.4J13.5
JI3.6

VYeTHBIl onpoc

Pa3nen 5. UncjieHHbIe METO/IbI

5.1

Yucnennsie Metoasl /Tema/




5.2

YuceHHbIe METOJbI B MATEMAaTHYECKOM
MOJICIMPOBaHUU. Apu(METHKA C IJIaBaoLIeH
3anaToil. MeToabl peleHus: CUCTEM JIMHEHHBIX
anreOpandecKux ypaBHeHHH. HTeponsuus.
Brruncnenve nyneit pyHkuun. Meron
HauMeHBIINX KBaapaToB. KBaapaTtypusie
(dbopmynsl. /Jlex/

JI1.3 J11.8

JI1.9J712.2

J2.4 J12.6
J12.10 J12.11

VYerHbli ompoc
10 TeME JICKLIUI

5.3

UucneHHoe perieHre 00bIKHOBEHHBIX

1 bepeHIanbHbIX YPaBHEHUH U
nuddepeHInaNbHBIX YPAaBHEHUH B YaCTHBIX
MIPOU3BOHBIX. [ eHepalus nceBaocIydaiHbIX
yrcen. JluckperHoe npeodpasoBanue Oypee.
BrruncnuTenbHble aNrOPUTMBI HAX 0K ACHHS
COOCTBEHHBIX 3HAYCHHUH U BEKTOPOB U
CHHTYJISIPHOTO Pa3JioKeHUst MaTpull. SI3bIKu
IIPOrPaMMHUPOBAHUS JUISI peaTH3alui YUCICHHBIX U
TEXHUYECKUX BbIuKcieHnH. KoMmIuiekcsl mporpamm
JUISL YUCIICHHBIX M TEXHUYECKUX BhrYHcieHuil. /Cp/

JI1.3 J11.8
JI1.9J712.2
J12.4 J12.6
J12.10
JI2.11J13.5
JI3.8

YcTHBII onpoc

Pa3nen 6. CtaTucTHYECKHUIT aHAIU3

6.1

Cratuctuueckuii ananus /Tema/

6.2

CraTuCTHUECKU aHaN3 Pe3yIbTaTOB YHCICHHBIX
SKCHEepUMEHTOB. KoppensoHHbIi aHaTU3.
PerpeccrnonHblii ananus. MeToJ bl CpaBHEHUS
cpenHux 3HaueHu. YacTOTHBIN aHanu3. AHanu3
cootBercTBUi. KitactepHslit ananus. /Jlex/

JI1.3J12.1
J2.2J12.5
J2.9

VYcTHbIi ompoc
10 TEME JICKLIUHI

6.3

JuckpumrHaHTHBIN aHanu3. DakTOPHBIN aHATN3.
Jepebst kiaccuuKayy. AHAIN3 TJIaBHBIX
KOMITIOHEHT. MHOroMepHO€e IIKaIHPOBaHHUE.
AmHanu3 BpeMeHHBIX psioB. /Cp/

JI1.3J12.1
J2.2J12.5
JI2.9J13.3

VYcrHbIi ompoc

Paznen 7. Baaupanust MaTreMaTHYeCKHX
MojeJieit

7.1

Banupganus marematnueckux mozenei /Tema/

7.2

[IpoBepka ageKBaTHOCTH MaTeMaTHIECKAX
MoJenelt 00bekToB. CpaBHEHNE PE3YIIbTATOB
pacueToB MaTeMaTU4eCKOH MOJIEIH U
SKCHCpI/IMCHTaﬂbeIX JAHHBIX. MaTeMaTI/I‘ICCKI/Ie
METOJIbI ¥ AITOPUTMBI Bauganun. Bamnamus Ha
OCHOBE JaHHBIX HATYPHOTO IKCIIEPUMEHTA.
Banuganus Ha OCHOBE aHaIM3a MATEMAaTHYECKUX
MoJene. Y TOUHeHHE JIMHEUHBIX TapaMeTPUIECKUX
Mojieliel. Banuaanus Ha OCHOBE OCTaTOYHOTO
ananu3a. /Jlex/

J1.2

VYcTHbI onpoc
10 TeME JIEKLIUU

7.3

Tect 6enuzubl. TecT He3aBUCUMOCTH. Banmunanust ¢
MOMOIIBIO aBTOKOppesiimu. Kpocc-Banuaanus.
Banupanus Ha ocHOBe aHaNU3a
HeolpeieIeHHOCTH. Banuanus ¢ moMosio
YacTOTHOW XapakTepuctuku. /Cp/

J1.2

VYceTHblii onpoc

Pazgen 8. IIpo61eMHO-OpHeHTHPOBAHHbIE
NMpPOrpaMMbI

8.1

[IpoGieMHO-OpHEHTHPOBAHHBIE TporpamMMel /Tema/

8.2

KowMrnexcsl mpo01eMHO-OpHEeHTHPOBAHHEBIX
nporpamMM. KoMIIekcHbIe HCCITeIOBaHNS HayIHBIX
U TeXHHYECKHUX npobiem. Kraccndukanus
POOIEMHO-OPHEHTUPOBAHHBIX POrPaMM.
OCHOBHBIC TCHACHIMU B PAa3BUTHH MPOOIEMHO-
OPHEHTHPOBAHHBIX MporpamMm. OObeIHHEHHE
HPOOJIEMHO-OPUEHTUPOBAHHBIX IIPOTPaMM B
MHTETPUPOBaHHEI HakeT. [IpuMeps! mpobiaeMHo-
OPHEHTHPOBAHHBIX NIPOrPAMMHBIX KOMILIEKCOB.
ITpo61eMHO-OpHEHTHPOBAHHEIE SI3BIKU
nporpaMMmupoBanus. /JIex/

J1.1J11.2
JI1.5J12.7
J2.8

YcTHbIl ompoc
10 TEME JIEKIINH




8.3

SI3bIKH TPOrPaMMHUPOBaHUS ISl YUCICHHBIX
BBIYUCIICHHI. SI3BIKH IPOrpaMMHUPOBAHUS IS
MMUTAIMOHHOTO MozennpoBaHus. Obnactu
HIPYMEHCHUS TIPOOJIEMHO-OPHEHTHPOBAHHBIX
KOMILIEKCOB IporpamMm. Clierani3upoBaHHbIC
CHCTEMBbI KOMITBIOTEPHON MaTeMaTHKH.
ITporpaMMHbIe KOMIUIEKCHI M5l CTATUHCTHYECKOTO
aHanM3a JAaHHbIX. [Ipo0eMHO-OpHEHTHPOBAHHOE
HporpaMMHOE 00ECIIeUeHHE Il MATEMAaTHIECKOTO
Mozenuposanus. /Cp/

JI1.1J11.2

JI1.5J12.7

J12.8J13.2
JI3.8

VYerHbli ompoc

Paznen 9. CoBpeMeHHbIe KOMIIbIOTEPHbIE
TEeXHOJIOTHU

9.1

CoBpeMeHHBIC KOMITBIOTEpHBIE TexHoJoruu /Tema/

9.2

CoBpeMeHHbIE Cpe/ICTBA BBIYHCIUTEILHON TEXHUKH
1 UH(GOPMALMOHHBIE TEXHOJIOTHH. VIHCTpyMEHTBI
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOIOT U
IToBbinieHre 3G HEKTUBHOCTH UCTIOTHEHUS
IpOrpamMM. DKCIICPHMEHTAIBHBIE METO b
HPOBEJICHHS HCCIICI0BAaHMIT H pa3paboOTOK ¢
HOMOIIBIO0 COBPEMEHHBIX KOMITBFOTEPHBIX
TexHoJorui. [IpuMeHeHre COBPEMEHHbIX
KOMITBIOTEPHBIX TEXHOJIOTUH JUIS PeLIeHHUs
MaTeMaTHYecKuX 3anad. [Ipenmyiiecrsa
HCIOJb30BaHHs KOMIIBIOTEPHBIX TEXHOIOTHI 115
00paboTKu U aHaM3a HHGOPMaIHN.
KoMIBIOTEpHBIE TEXHOJIOTHH JUIS PEIICHUS
TEXHUYECKUX 33/1a4 C MATPUYHOMN WM BEKTOPHOI
¢dbopmynuposkoii. /JIex/

J1.1J11.6
JI1.10J12.1
J12.7 J12.8

VYerHbli ompoc
0 TeMe JIEKIIUU

9.3

OCcoOCHHOCTH BBITIOIHEHHS OTICPALIUI HaJT
YHCJIaMH C TUTABAIOIIEH 3aIsITOH ¢ TOMOIIBIO
COBPEMEHHBIX CPEJICTB BHIUHCIUTENHLHON TEXHUKH.
Mertozp! oucka, cbopa, 00pabOTKH, XpaHEHUS,
nepeaayu U aHanusa MHQpopMaluy Ha OCHOBE
COBPEMECHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH.
COBpCMCHH])IC KOMITBIOTCPHBIC TEXHOJIOTUH
MaTeMaTHYeCKOT0 MOJICITUPOBAHHS H
BBIYHCIIUTEIEHOTO YKCIIEpUMEHTa. Vcrnons3oBanne
COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOIOTHIA IS
CTaTHUCTHYECKOTO aHAIN3a Pe3yJbTaTOB
skcriepuMeHToB. McenenoBanue 3 dexTuBHBIX
BBIYHCINUTCIBHBIX METOAOB C IPUMEHCHUEM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH.
KoMIutekcHbIe HeclieNoBaHHsl HAYYHBIX U
TEXHHYECKUX MPoOJIeM Ha 6a3e COBPEMEHHBIX
KOMITBIOTEPHBIX TexHoJorHi. /Cp/

JI1.1J11.6
JI1.10J12.1
J2.7
J12.8J13.2
JI3.8

VYcTHbI# ompoc

5. OHEHOYHBIE MATEPHWAJIbBI 1O AUCIHUIIJIMHE (MOJY JIIO)

OHeHO‘IHLIe MaTe€pualibl MIPUBEACHBI B IPHUJIOXKCHUU K pa60qel71 mnporpamMmbl TUCHUTUIAHBI (CM. JOKYMEHT ((OIICHO‘IHI:IG MaTepuaibl
10 JUCLUITIIINHE ((CHGHI/IaJ'II)HaH JUCHUIIIIMHA «MaremaTruueckoe MOACIMPOBAaHUE, YUCIICHHBIEC METOAbI U KOMILICKCHI r[porpaMM»).

6. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECHHEYEHUE JTUCHUIIJIMHBI (MOAY JIA)

6.1. Pexomenayemas autepatypa

6.1.1. OcHoBHast 1UTEpPaTYypa

No ABTOPBI, COCTaBUTEIN 3armaBue WznarenscrBo, | KommdectBo/
rox Ha3Banue DbC
JI1.1 | Opsixonos B. II. VisSim+Mathcad+MATLAB. BusyanbHoe MaTeMaTHIECKOE Mockaa: 5-98003-130-
MO/JICITUPOBAHUE COJIOH-TIpecc, | 8,
2017, 384 c. http://www.ipr
bookshop.ru/9

0378.html




Ne ABTODBI, COCTaBUTEIHN 3arnaBue WsparenscrBo, | Kommuectso/
oI HasBanue DbC

JI1.2 | Ierpsiea, M. B., IMpumenenue MATLAB st petiieHus: aHATUTHYECKHX 3a/1a4 Pocrtog-Ha- 978-5-9275-
Hensix, A. H. MO/ICITUPOBAHUS : yueOHOE ocobue Hony, 4058-7,

Taranpor: https://www.ip

W3natenpcTBO rbookshop.ru/

OxHOTO 123932.html

(henepanabHOTO

YHHBEPCHUTETA,

2022, 131 c.

JI1.3 |T'ne6os B. U., ITpakTHKyM IO MaTeMaTHYeCKOH cratucThke. [IpoBepka runores Mockga: 978-5-907100-
Kpusomaros C. S1. ¢ ucnons3oBarnem Excel, MatCalc, R u Python : yue6roe IIpomereti, 66-4,

mocobue 2019, 86 c. http://www.ipr
bookshop.ru/9
4504.html

JI1.4 | Bextun FO.C. MopennpoBaHue CUCTEM: IMUTAllMOHHOE MOACIUPOBAHUE : Ps3ans: PULL ,

VuebHoe nocodue PI'PTY, 2010, https://elib.rsre
u.ru/ebs/downl
0ad/2012

JI1.5 | Axmanues, ®. T, MaremaTadyeckoe MOJIETUPOBAHHE U BHIYUCIHTENBHBINA Kazanb: 978-5-7829-
T'uzzsaros, P. ®. 9KCIIEPUMEHT : yaeOHOe mocodue Kazancknit 0589-7,

rocymapcrBenn | http://www.ipr

Bl bookshop.ru/l

apxutektypro- |05737.html

CTPOUTENIBHBIN

YHHBEPCHTET,

3bC ACB,

2018, 240 c.

JI1.6 | Bepectona, C. A., MaremMaTH4ecKOe MOJICIUPOBAHNUE B UHKEHEPUH : YUCOHHUK ExarepunOypr: | 97875779967
Mucropa, H. E., WzpatensctBo | 249976,
Muriomos, E. A., Ypansckoro http://www.ipr
Pomesoit, T. A. yuuBepcutera, | bookshop.ru/l

2018, 244 c. 06406.html

JI1.7 | ®omun, B.T. Maremarndeckoe Mozaenuposanue B cucreme MathCAD : Capatos: 978-5-7433-

yueOHOe mocobue CapatoBckuit 3387-5,

rocyaapcTBeHH | http://www.ipr

BIi bookshop.ru/l

TEXHHUYECKHI 08693.html

YHUBEPCHUTET

nmenu F0.A.

T'arapuna, O5C

ACB, 2020, 80

c.

JI1.8 | Axmagues, @. T, MaremaTnueckoe MOAENUPOBAHUE U METO/bl ONTUMU3ALIMH : Mocksa: Aii [Tu | 978-5-4497-
T'unsdanos, P. M. yuebHoe nocobue Ap Menua, 1383-4,

2022, 178 c. https://lwww.ip
rbookshop.ru/
116448.html

JI1.9 | Cadapssm, O. A. YucieHHbIE METOIBI B 3a/]a4aX MaTEMATHUECKOIO PocToB-Ha- 978-5-7890-

MO/JICITUPOBAHUS M UCCIIEIOBAHUS MATEMAaTHIECKUX MOJICIeH Hony: lonckoit | 1684-8,

00BEKTOB : y4eOHO-MeToIIIeCcKOe TTocodue rocyaapcTBeHH | https://www.ip

I rbookshop.ru/

TEXHUYECKHI 117783.html

YHUBEPCHUTET,

2019, 85 c.

JI1.10 | Topaum, C. A., Mertoas! 00pabOTKH 3KCIEPUMEHTAIBHBIX JaHHBIX | yueOHOe Komcomonbek- | 978-5-7765-
Cocuun, A. A., rmocoowue Ha-Amype: 1501-9,
3aituenxo, U. B., Komcomorbecku | https://www.ip
Bepnonocos, B. [1., ii-Ha-Amype rbookshop.ru/
TopnuHa, C. A. rocyzapcrBenH | 122763.html

Bl

YHHBEPCHTET,

2022, 75 c.




6.1.2. lonoJIHUTebHAS JIUTEpaTypa

Ne ABTOpBI, COCTABUTEIH 3arnaBue UspnatenbctBo, | Kommuectso/
roJI nazBanue DbC
JI2.1 |Iupkynosa H. B., CTaTHCTUYCCKHUI aHATN3 C IPUMEHEHUEM MPOTPAMMHBIX Mockaa: 978-5-9590-
Kynpsisues O. E., CPEIICTB : MPaKTUKYM Poccuiickas 1017-1,
IMoxunaesa E. C., TaMO>KCHHAsI http://www.ipr
Pogurensckas E. B., akanemus, 2017, | bookshop.ru/9
Typnanosa M. M. 100 c. 3218.html
JI12.2 | Jloktnonos, U. K., YuceHHbIe METOIBI © YUCOHUK Mocksa, 978-5-9729-
Muposnenko, JI. 1., Booraa: 0786-1,
Typymnaios, B. B., Wudpa- https://www.ip
Typynanosa, B. B. Vmxenepus, rbookshop.ru/
2022, 380 c. 124135.html
JI2.3 | Kanunusy, C. B., MaremaTHyeckoe MOAENUPOBAHHE YCTPOICTB M CUCTEM : HoBocubupck: | 978-5-7782-
Mausnes, H. B. yuebHoe nocobue HoBocubupckwuii | 4620-1,
rocynapctBens | https://www.ip

Bl rbookshop.ru/

TEXHUYECKHI 126568.html

YHUBEPCHUTET,

2022, 152 c.

J12.4 | Ay6oBukos A.B. BeposTHocTHO-cTaTHCTHUECKHE MOJIENH : YueOHoe mocodue Ps3ans: PUL ,

PI'PTYVY, 2006, https://elib.rsre
u.ru/ebs/downl
0ad/1226

J12.5 | Bextun FO.C. MonenupoBaHue CUCTEM: MaTeMaTHYECKUe MOIeH : Y4yeOHoe Ps3ans: PUL ,
mocooue PI'PTY, 2007, https://elib.rsre
u.ru/ebs/downl
0ad/2013
J12.6 |T'ybaps, 1O. B. Brenenne B MaTemarnieckoe MOICIHPOBAHHE : YaeOHOE Mockaa: 978-5-4497-
rnocobue Wutepuer- 0865-6,

YHuBepcHTET http://www.ipr

Wudopmarmonn | bookshop.ru/l

pix Texuomoruit |01993.html

(MHTYUT), At

IIu Ap Menua,

2021, 178 c.

J12.7 | Cmupnos, U. H. TlmaHupoBaHue SKCIEpUMeHTa : yueOHoe mocobue CaHkT- 978-5-7937-

IetepOypr: 1396-2,

CaHkrt- http://www.ipr

IerepOyprekuii | bookshop.ru/l

rocymapctBern | 02659.html

Bl

YHUBEPCHUTET

TIPOMBIIIICHHBI

X TEXHOJIOTHI 1
nu3atina, 2017,
79 c.




Ne ABTODBI, COCTaBUTEIHN 3arnaBue WsparenscrBo, | Kommuectso/
oI HasBanue DbC

JI2.8 | Abpamosa, 1. B., Teopus MIIAaHUPOBAHHS YKCIIEPUMEHTA : yueOHOe mocodue CoJtnkaMcK: 978-5-91252-
[wmosa, 3. B. ConMkaMCcKuit 120-1,

rocymapcrBenn | http://www.ipr

Bl bookshop.ru/l

negaroruyeckuii | 04339.html

HWHCTHUTYT

(pummain)

®I'6OY BO

«Ilepmckuit

TOCY/IapCTBEHH

Bl

HaIlMOHAJIEHEIN

HCCIICTIOBATEIIBC

Kuit

YHUBEPCUTETY,

2020, 157 c.

J12.9 |3emmsxos, B. B., MonenupoBaHue U3MepHUTENbHBIX 331a4 B cpene MATLAB + PocroB-Ha- 978-5-9275-
3emiskos, B. JI,, Simulink : yqe6Hoe mocobue Hony, 3499-9,
Tonmaues, C. A. Taranpor: http://www.ipr

W3naTenpcTBO bookshop.ru/l

IOsxHOTO 07962.html

(benepanbHOTO

YHUBEPCUTETA,

2020, 144 c.

JI2.10 | XumueHko, A. B., IInanupoBaHue >KcrepuMeHTa : yaeOHoe ocodue Capatos: 978-5-4487-
Mumenko, H. 1., By3zosckoe 0793-3,
beikos, B. B. obpa3zoBanue, https://www.ip

2021, 127 c. rbookshop.ru/
110117.html

JI2.11 | Opmos, A. U. IIpuknanHo¥ cTaTUCTHYECKUI aHATHN3 : yIeOHUK Mocksa: Aii [Tu | 978-5-4497-

Ap Menua, 1480-0,

2022, 812 c. https://www.ip
rbookshop.ru/
117038.html

6.1.3. MeTtoaguueckue pa3padoTku
No ABTOPBI, COCTaBUTEIH 3arnaBue UsnarenscrBo, | Komamuectso/
roJ Ha3BaHue ObC

JI3.1 | C.W. Xomnomnosg, B.®. MopenupoBanue cucteMm : MeTonuueckue yKazaHus Ps3ans: PUL ,

OI1HOKOB PI'PTY, 2005, https://elib.rsre
u.ru/ebs/downl
0ad/181

JI3.2 |JloruHoB A.A., MaremaTtnueckoe 1 KOMIBIOTEPHOE MOJETUPOBAHUE: METO/. Pazans: , 2020, |,

Tapacos A.C., yKa3. K IIPAKT. 3aHATHIM : MeToau4ecKkre yKazaHus https://elib.rsre

Tapacosa B.1O., u.ru/ebs/downl

Bapanosa C.H., 0ad/2765

CxkaukoB A.M.

JI3.3 | Huxudopos M.B., Craructuueckas 00padoTKa 3KCIIEPUMEHTAIbHBIX JaHHBIX: Pazans: , 2020, |,

Tapacos A.C., METO[. yKa3. K MPaKT. 3aHATHAM : MeToau4ecKie yKazaHus https://elib.rsre

Tapacosa B.IO. u.ru/ebs/downl
0ad/2766

JI3.4 |JloruHoB A.A., MaremaTtnueckoe U KOMIBIOTEPHOE MOJEINPOBAHUE: METO/. Pazans: , 2020, |,

Oo6opuna T.A. yKa3. K MIPAKT. 3aHATUAM : MeTonueckne yKa3aHus https://elib.rsre

u.ru/ebs/downl
0ad/2770




Ne ABTODBI, COCTaBUTEIHN 3arnaBue WsparenscrBo, | Kommuectso/
oI HasBanue DbC
JI3.5 | OBeukun I'.B. KommbroTepHOE MOJIETMPOBAaHUE: METO/. YKa3. K Jiab. paboTam : Ps3ans: , 2020, |,
Meroanyeckue yKa3aHus https://elib.rsre
u.ru/ebs/downl
0ad/2827
JI3.6 | JlormuoB A.A., MopenupoBaHue: METOI. yKa3. K j1ad. paboram : Meroanveckue Ps3ans: , 2020, |,

O6opuna T.A. yKa3aHus https://elib.rsre
u.ru/ebs/downl
0ad/2867

JI3.7 | Jlorunos A.A. MopenupoBaHue: METO/I. yKas. K j1ad. pabotam : Meroauueckue Psazans: , 2020, |,
yKa3aHUs https://elib.rsre
u.ru/ebs/downl
0ad/2868
JI3.8 | Cab6mmna B.A. MaremaTtuueckue BerauciaeHuss B MATLAB: meron. ykas. k 1a0. Ps3ans: , 2021, |,
paboTaM M IPAKT. 3aHATUSIM : MeToqu4ecKue yKa3aHus https://elib.rsre
u.ru/ebs/downl
0ad/3084

6.3 Hepe'{eHL nporpaMmMHoOro obecrnieyeHus U HH(])OpMalIl/IOHHI:IX CIIPABOYHBIX CUCTEM

6.3.1 IlepeueHb JIMIIEH3MOHHOTO ¥ CBOOOHO PACIIPOCTPAHSIEMOr0 NPOrpaMMHOI0 o0ecnedeHNs, B TOM YHc/Ie

OT€YE€CTBEHHOT0 IIPOU3BOACTBA

HauMeHnoBaHue

Onucanue

OnepanuonHnas cucreMa Windows

Kommepueckas nutieH3us

LibreOffice Cso6omnoe [10
6.3.2 Ilepeyenb nHPOPMATMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | Cucrema Koncymsrautllmroc http://www.consultant.ru

6.3.2.2

Nudpopmaronno-npasopoii mopran TAPAHT.PY http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCITUITJIMHBI (MOY JIST)

02/1-BU 6u3snec-unKyOaTOp. YdueOHas ayqUTOPHS TSl IIPOBEACHHUS 3aHATHIH JEKIIMOHHOTO X CEMHHAPCKOTO THIIA,

TPYIIIOBBIX H MHIMBUAYaIbHBIX KOHCYJIBTALMH, TEKYIIEro KOHTPOJIS U IPOMEKYTOYHOH aTTeCcTalud, 1abopaTOPHBIX
paboT, MPaKTHIECKHX U CaMOCTOSTENBHBIX 3ausaTuil 12 kommeioTepos (CPU Intel Core i5-3470, 8 I'b O3Y)
(KOMITBIOTEPHBIH KJIacc) ¢ BO3MOXKHOCTBIO TIOAKITIOUEHHS K ceTH «VIHTepHeT» 1 00ecTieYeHneM JI0CTyIa B SIEKTPOHHYIO
nHdopMaoHHO-00pa3oBarensHyto cpeny PIPTY, 64 mect, MynbTUMeANA IPOEKTOP, 3KPaH, KOMIIBIOTED,
CHeLaIn3upOBaHHas MeOenb, T0CKa

122 y4eOHO-aAMIHUCTPATHBHEBIA KOpIyc. YueOHas ayIuTOpHs JUI IPOBEICHHS 3aHATHH JICKIIHOHHOTO H CEMHHAPCKOTO
THIA, TPYIIIOBEIX ¥ HHAWBHIYaTbHBIX KOHCYIBTANH, TEKYIIET0 KOHTPOIIS U MPOMEXKYTOIHOH aTTeCTAIHH,
71ab0paTOPHBIX PaboT, MPAKTHYECKUX U CAMOCTOSATENbHBIX 3aHATHil 10 komnbiorepoB (CPU AMD Phenom 11 X4 955, 4
I'b O3VY) (koMObIOTEPHBIH KIACC) C BO3MOXKHOCTBIO MOJKIIIOUEHHUS K ceTu «HTepHeT» u o0ecredeHneM J10CTyna B
ANIEKTPOHHYIO MH(POpPMAaLMOHHO-00pa3oBareibHyto cpeny PIPTY, 56 MecT, MylbTHMEMa TPOSKTOP, MHTEPAKTHBHAS
JOCKa, KOMIIBIOTEP, CIIELUAIN3UPOBaHHAs MeOEIb, 1OCKa

209 y4eOHO-aqMUHUCTPATUBHBIA KOpITyc. YueOHast ayAUTOpHUS IS IPOBEICHUS 3aHATHH JIEKIIMOHHOTO U CEMHHAPCKOT0
TUIIA, TPYIIOBBIX U HHIUBUAYAJIbHBIX KOHCYIBTALNH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOH aTTecTanuH,
71a00PaTOPHBIX PAdOT, MPAKTHYECKUX U CAMOCTOSTENBHbIX 3aHATHH 14 KOMIBIOTEPOB (KOMIIBIOTEPHBII KIacc) ¢
BO3MOKHOCTBIO ITOJKIIOUEHHs K ceTH «HTepHeT» 1 00ecriedeHueM JI0CTYNa B 3JIEKTPOHHYIO HH)OPMALLOHHO-
obpazoBaTenbHyto cpeny PIPTY, 48 mect, MynbTuMeua IpoeKTOp, IKpaH, KOMIBIOTED, CIELHAIN3UPOBaHHAs MeOEb,
JOCKa

210 y4eOHO-aqIMHHHUCTPATUBHBIHM KOpILyc. YueOHas ayAUTOpUs 11 IPOBEICHUS 3aHITUIH JIEKIIMOHHOTO U CEMHHAPCKOI0
TUIIA, TPYIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIBTALUH, TEKYIIEr0 KOHTPOJIS U IPOMEXYTOUHOH aTTecTalui,
J1a00PaTOPHBIX Pa0OT, IPAKTUYECKUX U CAMOCTOSITENIBHBIX 3aHATHI 12 KOMIBIOTEPOB (KOMIIBIOTEPHBII KIacc) ¢
BO3MOKHOCTBIO ITOJKIIIOUEHHs K ceTH «HTepHeT» 1 00ecriedeHueM JI0CTYIa B 3IEKTPOHHYIO HH()OPMALLOHHO-
obpazoBatenbhyto cpeny PIPTVY, 44 mecta, MynbTUMEANA IPOEKTOP, SKPaH, KOMIIBIOTED, CICHUATN3UPOBaHHas MeOeb,
JocKa

8. METOAUYECKHUE MATEPHAJIbI IO JTUCIHHUIIJIMHE (MOAY JI1O)

MeTtoaudeckoe obecreueHue JAUCHUIUIMHBI IIPUBEACHO B MPUJIOKEHUU K pa6011e171 nporpaMme JUCHUIITNHBL (CM. JAOKYMCHT
«Metonuueckue YKazaHusg OJUCHUTIIIIUHBI «CrenmasibHas TUCIMIUIMHA «MaTemMaTH4ecKoe MOJCIMPOBAHUE, YUCIICHHBIC METOIBI U




KOMIIJICKCHI TPOTPaMM)»).

Onepatop 340 000 "KomnaHus "TeH3op" ——
JOKYMEHT MOAMNUCAH NTEKTPOHHOW NOAMUCHIO

NoANUCAHO ®reoy BO "PrPTY", PIPTY, Koctpos Bopuc 10.07.25 10:14 Mpocras noanuck
3ABEAYIOLLMM BacunbeBuy, 3aBeaytowumii kadeapoii 3BM (MSK)

KA®E/PbI

noAannCAHO ®reoy BO "PrPTY", PIPTY, Koctpos bopuc 10.07.25 10:14 MpocTtas noanucb
3ABEAYIOLUMM BacunbeBuy, 3aBeaytowmii kadeapoit 3BM (MSK)

BbIMYCKAIOLLIEN

KA®E/PbI

noanncAHO ®reoy BO "PrPTY", PIPTY, Hedenosa EneHa 10.07.25 16:07 Mpocras noanuce
HAYAJTbHUKOM OA EBreHbeBHa, HavanbHWK oTAena acnupaHTypbl (MSK)

noanncAHo ®reoy BO "PIrPTY", PIPTY, Nyces Cepreii Mropesuny, 10.07.25 16:07 Mpocras noanuce
MPOPEKTOPOM IO HP MpopekTop Nno Hay4Hon paboTe U MHHOBaLMSM (MSK)
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