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ABTOp nporpamMmsli:
JIOKTOp TEeXHUYECKUX HayK, mpodeccop kKadeapsl MaTeMaTHIECKOTO MOJEIHUPOBAHUS U
nHpopmanmoHHbIx TexHojoruid Kopasepa O.A.

Pabouast mporpamma cocrtaBiena B cootBercTBuM ¢ ®I'OC BO mno nHampaBiieHHIO
noarotoBku 09.06.01 - MudopmaTtuka M BBIYMACIUTENbHAS TEXHHKA (YpOBEHb - MOJTrOTOBKA
KaJIpoB BhICIICH KBanupukaiumn) (mpukaz Munoopuayku P® ot 30 urons 2014 r. Ne 875.

Pabowas mporpamma mpuHATa Ha  3acelaHUM  Kadeapsl  MaTeMaTHYECKOTro
MOJICIIUPOBAHUS U MH(POPMAITMOHHBIX TeXHOJOTHH «22» nekadpst 2020 ronxa, mpotokos Ne 4.
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1. lean u 3aa49u JUCUMILJIUHBI
1.1 Heab aucuunJanHbI
[ensiMu OCBOEGHMSI TUCHMIUIMHBI «MaTeMaTHUeCKOoe MOJCIUPOBAHUE SIBIACTCS HU3YYCHHE

MOHSATUHWHOTO  arapaTta MaTEMaTUYECKOrO0  MOJCIMPOBAHMS UM YHCICHHBIX  METOJIOB,
dbopMUpOBaHHE HABBIKOB HCIIOJIB30BAHMUSI METOJOB MAaTeMAaTUYECKOTO MOJEIUPOBAHUS B
CaMOCTOSITEIILHON HAy4YHO-HCCIIEIOBATEIbCKOW M TIEarorU4eCKOr JIeATEIBHOCTH; pa3paboTka
MPOrPaMMHBIX KOMIUJIEKCOB JIJIi MaTeMaTHYECKOT0 MOJIEIHpPOBaHUS, (JOPMUPOBAHHE HABHIKOB
WCIIOJIb30BAaHUS MPOTPAMMHBIX KOMILJIEKCOB B HAYyYHO-HCCIIEIOBATEIBCKOW U IEIarornyecKon
NESTEIbHOCTH; TMOBBIIEHHE KBaIW(UKAMK B pa3paboTke (yHAaMEHTaIbHBIX OCHOB U
MPUMEHEHUU MAaTeMaTUUYE€CKOTO MOJICTUPOBAHUS, YUCICHHBIX METOJI0OB U KOMILJIEKCOB IPOTrpaMM
JUTSL PEIICHUS HAYYHBIX U TEXHUYECKHX, (yHIaMEHTAIbHBIX U MPUKIAIHBIX TPOOIIEM.

1.2 Buab! 1 3a1a4u npo¢ecCHOHAIbHOM eI TeJIbHOCTH 0 M CHUIIINHE:

Hayuno-uccnenoBarenbckas JIeSATCIIBHOCTD B obractu (YHKITMOHUPOBAHHUS
BBIYMCIIUTEIILHBIX MAIlIMH, KOMIUICKCOB, KOMITBIOTEPHBIX CETEH, CO3JaHus DJIEMEHTOB U
YCTpOfICTB BI)I‘-II/ICJII/ITCJII)HOI\/JI TEXHUKN Ha HOBBIX (1)I/I3I/I‘~I€CKI/IX U TCXHUYCCKUX HpI/IHHI/IHaX,
METO/JI0B 00paOOTKM W HAKOIUICHUS WH(POpPMAllMKM, aJrOPUTMOB, TIPOTPaMM, S3bIKOB
[pOorpaMMHUpPOBaHUS 51 YeJI0BEKO-MAIIMHHBIX ~ HMHTEpQeiicoB,  pa3padOTKM  HOBBIX
MaTEeMaTHYECKUX METOJOB M CPEACTB MOJACPKKHA HHTEIJIEKTYyadTbHOM OOpabOTKH JaHHBIX,
pa3pa60TKH HH(i)OpMaIII/IOHHI)IX 158 aBTOMaTI/ISI/IpOBaHHI)IX CUCTEM HpOGKTHpOBaHI/Iﬂ 158 ynpaBJIeHI/IFI
B IIPUJIOKEHUHU K PA3JIMYHBIM MPEIMETHBIM 00JIaCTsIM:

— [IOATrOTOBKA Hay‘IHI)IX )41 HayT-IHO-TeXHI/ILIeCKI/IX HyﬁHHK&HHﬁ;

— U3yuYeHUe U pa3pabdoTKa AITOPUTMOB MPOrPAMMHBIX KOMIUIEKCOB C MCIOJB30BaHUEM
METOJ/I0B MAaTEMAaTHYECKOTO MOJICTUPOBAHUS;

— IUTAHUPOBAHUE IPOIIECCOB M PECYpPCOB JJIsl PEIICHHUsS 33aa4 B OOJIACTH TPHUKIIATHOU
MaTeMaTUKH U HHPOPMATHKH;

- popMHUpOBaHNE HABBIKOB MCIIOJIB30BAHMS MAaTEMATHICCKUX METOJIOB MOJICIIMPOBAHHUS B
CaMOCTOSITEJIbHOW Hay4HO-UCCIIEI0BATENbCKOM, MeJarOTHYECKON U IPOU3BOJICTBEHHO -
TEXHOJIOTHYECKOH JAESITeTbHOCTH Ha MPoEeCCHOHATHHOM YPOBHE, BKIIIOUas: pa3paboTKy
aJ'Il"OpI/ITMI/FIeCKI/IX nu nporpaMMme peHIeHI/Iﬁ B O6J'IaCTI/I CUCTCMHOTO U HpI/IKJ'IaI[HOFO
MIpOrpaMMHUPOBaHUS.

[IpenonaBarenbckas
o0Opa3oBaHMUs:

- TIIOATrOTOBKA " HpOBeI[eHI/Ie yqe6Hr,1x 3&H$ITI/II71 B y‘I€6HOM 3aBCACHUHN BBICIICTO
o0Opa3oBaHusl.

JACATCIIBHOCTD 1o O6pa3OBaTCJ'H)HBIM InporpamMmmam BBICIIETO

1.3 B pesyabTare 0CBOCHHUSI JUCHUILINHBI Y 00y4AIOMINXCH J0JKHBI ObITh C(DOPMHPOBAHBI
cae1yoIue KOMIeTeHIUH:

IInanupyemble pe3yJbTaThbl 00yUeHHs M0 AUCHHMILINHE,
Heo0XoauMble 1Jisi GOpMUPOBAHMS KOMIIETCHIIMH

Koa u HauMeHoBaHne
komnerenuuu ®IrOC BO

OIIK-2 Bnanenue KyibTypol | 3HaeT M MOHMMAET:

HAay4YHOro HuCCJIICAOBAaHUA, B

- TCOPCTHYCCKUC OCHOBBI COBPCMCHHBLIX I/IH(I)OpMaI_[I/IOHHO-

TOM qucie C | KOMMYHUKAIIMOHHBIX ~TEXHOJOTHMIl B  HCCIEI0BaTEIbCKOM
HCIOJIb30BAHUEM nesreinpbrocTr Ko 31(OITK-2)
COBPEMEHHBIX Ymeer (cnoco0eH NPOIEMOHCTPUPOBATH):
MH(pOPMAIMOHHO- - IIPUMEHSITh COBpEMEHHBIE UH(pOPMAIMOHHO-
KOMMYHHKAITMOHHBIX KOMMYHHMKAI[MOHHbIE TEXHOJOTMH B HCCJIEI0BATENIbCKON
TEXHOJIOTUI nesirenpbHocTH Ko Y1(OIIK-2)

Baapneer:

- KyJIbTypol  HAy4HOrO HCCJIEIOBaHUS B  00JIaCTH

1H(OPMAIOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI u




MaTE€MaTUYCCKOTO MOJACIINPOBAHUA
2)

Kon B1(OIIK-

[1K-2 CrnocoGHOCTh K
UH(POPMALIMOHHOMY
00ECIIEYCHNI0 TIPOIIECCOB U
cucreM, B TOM  4YHCIeE
UCTIOJIh30BAHUIO HOBBIX
[PUHIUIIOB OpPraHU3alud |
CTPYKTYPUPOBaHUS JaHHBIX,
KOHIIETITYaJIbHOTO,
JIOTHYECKOTO,  (PU3UYECKOTO
MIPOCKTUPOBAHUS TAOJIMYHBIX,
TEKCTOBBIX, TpapUUECKuX u
MYJIbTHMEIHUIHHBIX 6a3
JaHHBIX, JOKYMCHTaIbHBIX,
(dakTorpa4ecKuXx M HWHBIX
CTCIUATM3UPOBAHHBIX
UHPOPMAIIMOHHBIX  CHUCTEM,
METOIOB OLICHKH u
ONTUMHU3AIMUA CTPYKTYp 0a3
JaHHBIX Ha JIOTHYECKOM |
(bU3NIECKOM YpOBHE

3HaeT U MOHHUMAaeT:

- OCHOBHBEIC HpI/IHI_II/IHLI HOCTpOCHI/ISI I/IH(I)OpMaI_[I/IOHHbIX
CHCTEM; BHAbLI 0a3 OaHHBIX, UX OCOOEHHOCTH M CIIOCOOBI
nocrpoennst Kon 31(IK- 2)

Ymeer (cmoco0eH nMpoieMOHCTPUPOBATD):
- CHHTE3UpoBaTh Mojenu npeamerHoi obnactu Kon Y2(IIK-
2)

Baapneer:
- HaBBIKAMH PEIICHUS 3a/1a4, CBA3aHHBIX C IPOCKTUPOBAHHEM
nHbOpMaIMOHHBIX chcTeM u 0a3 nanHbix Kox B1(ITK- 1)

I1K-6 I'oToBHOCTB K
HCTIOJIH30BAHUIO "
COBEPIICHCTBOBAHUIO
AHATTUTHYECKHX,
IPOLEAYPHBIX,
WHGOPMAIIMOHHBIX MOJIeNIeiH
MIPEIMETHOI obnacTu
(cucrem IPUHSTUS

IPYNIOBBIX PEIICHUN, CUCTEM
MIPOEKTUPOBAHUSI OOBEKTOB U

IIPOLIECCOB, 9KCIIEPTHBIX
CHUCTEM U JIp.), BKIIOYAEMbIX
B KOHTYD 0o0paboTku

nHpOpMallUMd W TPUHATHA
peLIeHNI

3HaeT U MOHUMAeT:
- OCHOBHBIC MPUHIIMIIBI MATEMATHUYECKOTO MOJACIHPOBAHUS U
metoasl npunsTus pemennii Kox 31(ITK-6)

Ymeer (cnoco0eH NPOIEMOHCTPUPOBATH):

- HCIOJB30BATb MATCMATHUYCCKUC MOACIM B HAYYHBIX
WCCIEAOBAHUAX, MPUMEHATHh IOJYYEHHYIO TEOPETHUYECKYIO
633y A peIICHHA KOHKPETHBIX IMPAKTHYCCKUX 3a1ad KOJI
Y1(IIK-6)

Baapeer:
- HaBbIKaMU IPUMEHEHMSI IPHUHIHIIOB MAaTEMaTHYECKOTO
MojenrpoBanus mpeametHoit ooinactn Kox B1(ITK-6)

1.4 CornacoBaHue MeXIMCHUIUIMHAPHBIX CBfi3edl JMCLUUIUIMH, MPaKTUK, HAyYHBIX
UCCIIEIOBaHUM, 00eCTIeUMBAIOIIUX OCBOCHHE KOMITETEHIIHA.

Jucuunnmza

«MatemaTtuueckoe MOACIIMPOBAHUCY JIOTHYCCKU CBA3aHa C TaKUMHU

JUCLUIUIMHAMHU, IPAKTUKAMH, HAYYHBIMU MCCIIEA0BAHUIMU, KaK:
OIIK-2 — Hay4HO-HCCIIeIOBATENbCKHIA CEMHHAP
[1K-2 — NHdopManrioHHbIE CUCTEMBI U TIPOIIECCHI
[IK-6 — CucremMbl HCKYyCCTBEHHOTO HWHTEIICKTa, VICKyCcCTBEHHBIE HEWPOHHBIC CETH,
Hayuno-nccnenoBarenbsckuii ceMUHAp

2. Mecto aucunminnsl B ctpykrype OII acnupaHTypbi:

HI/ICHI/IHJ'H/IHa «MaremaTuueckoe MOACIIUPOBAHUEC) OTHOCUTCA K BapPIaTI/IBHOfI qacTHu

yue6Horo rutana OIl no nanpasnenuto noaroroBku 09.06.01 Mudopmatrka U BEIYUCIUTENbHAS
TEXHHKA, HalPaBJIeHHOCTH (Mpoduiib) — MH(popMalinoHHbIE CUCTEMBI U ITPOLIECCHI
Jucuumnmza «MaTemaTiueckoe MOJEINPOBAHUE» U3Yy4aeTCsl BO 2 CEMECTPE.




3. O0béMm U coaeprkaHue TUCUUNIMHBI

3.1 O0beM QM CHUNIHHBI
Ounas popma oOydenus: 2 3.e.
3aounas popma oOyueHwus: 2 3.e.

Ounas popma | 3aounas popma
. oOyueHus oOyueHus
Bun yae6HO# paboThI (}Bnciero (ZZero
YacoB) 4acoB)
O0masi TpyA0€MKOCTb 1M CHUIITHHBI 72 72
Konmaxmnas paboma (no yuebHvim 3aHAMUAM) 22 4
Jlexun (JI) 10 4
ITpaktnueckue (cemunapckue) 3ausatus (113) 12 -
JlabopaTopnsie 3ansatust (JI3) - -
Camocmosmenvras paboma (CP) 50 68
3auem

3.2 Conepxxkanme Kypca:

Ne
TEMBI

Hazsanue
pasnena/TemMsl

Bun yae6HO# paboTHI, yac.
(ouHasi/3a049Has)

JI

113

J3

CP

@OpMBI TEKYILETO
KOHTPOJIS

Tema 1.
Knaccudukamms
MaTEMaTHYECKUX
MoJeen

1/1

2/-

8/11

KOJUIOKBUYM

Tewma 2. Tpu noaxona K
pa3paboTke
MaTeMaTUYECKUX
MoJieei

2/1

8/11

cobecenoBanme

Tewma 3. Pa3zpaboTka
MaTeMaTUYeCKUX
MOJEJIeH Ha OCHOBE
3aKOHOB COXPaHEeHHSI,
BapHualMOHHBIX
MPUHIIMIIOB U aHAJIOTUH

2/-

2/-

10/14

KOJUIOKBUYM

Tewma 4.
TeopeTtnueckui
MOAXO0/ K pa3zpaboTke
MaTeMaTHYECKUX
MOJIEIeH

2/1

2/-

8/9

cobeceoBanue

Tema 5.
KomOuaMpoBaHHBIN
MOJX0/1 K pa3paboTke
MaTeMaTHYeCKHUX
MoJeei

2/1

2/-

8/9

KOJUIOKBUYM

Tema 6. Mmmroctpanus
KOMOMHHPOBAHHOTO
Moaxo/a K pa3paboTke
MaTeMaTHYECKHUX
Mozeen

1/-

2/-

8/14

cobeceoBanne




Tema 1. Knaccudukanmsi MaTeMaTH4IeCKUX MOJIeTICH

Jlekuus. Kmaccudukamuss maremaTHdeckux Mojenei. Monenu IUHAMUKA W CTATHUKH.
Mopenn ¢ pacnpefeneHHbIMM M COCPEJOTOYEHHbIMM  MapameTpamu.  Mogenu
JIETEPMUHUPOBAHHBIE M CTOXacTHYeCKue. Mojelnn CcTraluroHapHble, KBa3HCTAalMOHAPHBIE U
HecTaluroHapHble. Mojenu HenpepbIBHbIE U AUCKpEeTHBIE. [IpuMepsl Moaenei.

IIpakTHYeckoe 3aHATHE.

1. DnemenTsl Teopuu GYHKINUNA U QYHKIIMOHATILHOTO aHATN3a

2. DKCTpeManbHbIe 331a4K. BhImyKiibiii ananms.

3aganus 1J151 CAMOCTOATEIbHON PadoThI:

1. Metoapl MATEMaTUYECKOTO MOICTUPOBAHUS U3MEPUTEIBHO-BBIUUCIUTEIBHBIX CUCTEM.

Tema 2. Tpu moxxoaa K pa3paboTKe MaTeMaTUYECKHX MOJEICH

Jleknmusi. Tpu moaxoma K pa3paboTKe MaTeMaTHYECKHX MOJIENeH: TEOPETUYCCKUH,
OIMIUPUYECKUIT M KOMOMHUpOBaHHBIN. [Ipumepsl pa3paboOTKM MaTeMaTHYECKHMX MOJeNel ¢
MIOMOILBIO ATUX MOAXOJ0B, UX JOCTOMHCTBA U HEJIOCTATKHU.

IIpakTHyeckoe 3ansTHE.

1. KoMOMHUPOBaHHBIM METO pa3pabOTKU MOJCIICH

3agaHusA 1J151 CAMOCTOAITEILHOMH padoThI

1. YcroitunBocts. [IpoBepka aqeKkBaTHOCTH MaTEMaTHUYECKUX MOJICICH.

Tema 3. Pa3paboTka MaTeMaTHUECKUX MOJEICd Ha OCHOBE 3aKOHOB COXPaHCHHS,
BapHAIIMOHHBIX TPUHIIUTIOB W aHAJIOTHIA

Jlekusi. Pa3paboTka MaTeMaTH4YeCKHMX MOJENIeH Ha OCHOBE 3aKOHOB COXpaHCHUS,
BapHUAIlMOHHBIX TPUHIHUIIOB W aHaioruil. llpumep pa3pabOTKM MaTeMaTH4EeCKOH MOJenu
MoJekyisipHoi nuddy3un. [Ipumep pa3paObOTKH MaTeMaTHUYECKOW MOIETH TEILIONPOBOIHOCTH
(muddepennmanbHoe  ypaBHEHHE — TEIUIONpoBOAHOCTH). JuddepennmansHoe ypaBHEHUE
KOHBEKTHBHOT'O TIepeHoca Teruia. Moienu 3aKOHOB OTPayKEHUs U TIPEIOMIICHUSI.

IIpakTH4yeckoe 3aHsTHE.
1. BapuanuoHHBIC TPUHIIAIIEI IIOCTPOSHUS MATEMAaTHICCKUX MOJIeIei
2. MeToapl MOCTPOEHUS MaTeMaTHYECKUX MojeNieli Ha ocHOBe (yHIAMEHTAIBHBIX 3aKOHOB
TIPUPOJIBI

3agaHusA 1JIs1 CAMOCTOAITEJILHOMH PadoThI
1. TIpyHIUIIEI TPOBEICHUS BEIYHUCIUTEIBHOTO SKCIIEpUMEHTa. MO/IeIh, aITOPUTM, TIPOTPaMMa.

Tema 4. TeopeTrueckuii MOIX0/ K pa3pabOTKe MaTEMATHUIECKUX MOJIeIeH

Jlekumsi. UnmiocTpanus TEOpeTHYECKOro TOAXoda K pa3pabdoTKe MaTeMaTHYecKUX
moxenen. I[lpocras monens uHOOpPMAIMOHHOW cUCTeMBbl W ee aHanmm3. [lpumeHeHue
MPEJIOKEHHOW MOJENTH K KOHKPETHBIM HH(MOPMAIMOHHBIM CHUCTEMaM pa3IU4YHOTO YpPOBHS
CJI0’KHOCTH.

IIpakTH4eckoe 3aHATHE.

1. UccnenoBanue oneparuii 1 3aja4il HICKYCCTBEHHOTO WHTEJUICKTa

2. bailiecoBCKUi 1 MUHMMAaKCHBIN TIOJIXOJIBI.

3aganus 1J151 CAMOCTOATEIbHOM padoThI:

1. [IpumeHeHHne TPENTOKEHHOW MOJAETM K KOHKPETHBIM HH(OPMAIMOHHBIM CHCTEMaM
Pa3IUYHOTO YPOBHS CIIOKHOCTH.

Tema 5. KomOMHUPOBaHHBINA TOAXO0A K pa3pab0TKe MareMarnueckux Mmozenei. CTpykTypa
MaTeMaTHYeCKOM MoJiesin (PU3NYECKOTro npoliecca (hI0TalMOHHOTO pa3eNieHHsl CyCIIeH3UH.

Jlexnusi. KomOuHMpOBaHHBIN TOAX0/ K pa3paboTKe MaTeMaThuueckux Mozenein. CTpykTypa
MaTeMaTHYeCKOM MoJienu (PU3NYECKOTro npoiiecca (hI0TalMOHHOTO pa3iesieHHs! CyCIIeH3UH.

IIpakTH4Yeckoe 3aHATHE.

1. UaTepnionsanus u anmpokcuMaus (GyHKIIHOHATbHBIX 3aBUCHUMOCTEH.

2. YucrieHHbIE METO/IbI BEMBIIET-aHAIN3A. .



3aganus 1J151 CAMOCTOATEIbHOM PadoThI:
1. TlpeacraBnenue o A3bIKax NPOrPaMMHUPOBAHUS BBICOKOTO YpOBHsl. [lakeThl mpukiIaaHbIX
Mporpamm.

Tema 6. Muttoctpanus KOMOMHUPOBAHHOTO MOJIX0/1a K Pa3paboTKe MaTeMaTHYECKHX
MOJIECIIEH.

Jlexuus. Mnmoctpanus KOMOMHUPOBAHHOTO MOIX0/a K Pa3paboTKe MaTEMaTHYECKUX
Mozenei. CxeMaTH4HOE MPECTaBlIEHUE 00BEKTA U cUCTEMA TOMYyLIEHUI. MoayIbHbBIN NPUHIUI
U arperauys MOAyJel MOJIEIN.

IIpakTu4yeckoe 3aHsATHE.

1. Mopaenu AMHAMUYECKUX CUCTEM.

3aganus 1J151 CAMOCTOATEIbHON padoThI:

1. Meronbl MaTeEMaTHYECKOT0 MOAECIUPOBAHUS U3MEPUTEIbHO-BBIUYMCIUTEIBHBIX CUCTEM.

4. KoHTpOJIb 3HAHUI 00y4al0IINXCH
4.1 ®opMbI TeKyl1ero KOHTPOJIs padoThl ACMIUPAHTOB
1. Komnoksuym.
2. CobecenoBaHue.

4.2 Tunosble 321aHUA TeKYLEr0 KOHTPOJIS
TunoBble BONPOCHI /ISl KOJUIOKBUYMA

1. DnemenTsl ciekTpanbHOU Teopuu. JuddepeHnpanbHple 1 HHTETPaIbHBIE OTIEPATOPHI.
2. DKcTpeMasbHbIE 3a/1a41 B €BKJIMIOBBIX IPOCTPAHCTBAX.
3. Bemykieie 3amaud HAa MHHEMYM. MaTeMaTHYecKoe IpPOrpaMMHpPOBAHUE, JHHEHHOE
IIPOrpaMMHUPOBAHUE, BBIITYKIIOE IPOrPAMMUPOBAHUE. 3aJa4l HA MUHUMAKC.
4. DJeMeHTbl KOPPEISILUUOHHON TEOPUHN CIIy4allHbIX BEKTOPOB. DJIEMEHThI TEOPUH CIyUYaiHBIX
MIPOLIECCOB.
5. DOneMeHThl TEOpUH MPOBEPKU CTATUCTUYECKUX THUIOTE3. DJIEMEHThl MHOTOMEpPHOTO
CTaTUCTUYECKOTO aHAJIU3a.

TunoBble BOIPOCH ISl cOOece1OBAHUS

1. BpruucauTenbHBI  OKcnepuMeHT.  [IpuHIMOBI  MpPOBEAEHUS  BBIYUCIUTEIBHOTO
JKCnepuMeHTa. Moens, anroputM, nporpaMmma.

2. Anropurmmueckue s3bIKW. [IpencraBiieHWe O S3BIKaX MPOTPAMMHPOBAHHS BBICOKOTO
ypoBHs. [TakeTsl IpUKIaAHBIX IPOrPAMM.

3. OcHoBHBIE MPUHITUITBI MaTeMaTHYEeCKOTO MO/IEJTUPOBAHUSL. DOneMeHTapHbIe
MaTeMaTUYECKUEe MOJEIIM B MEXAHUKE, THAPOJANHAMUKE, JJIEKTPOJAMHAMUKE. Y HUBEPCAIBHOCTD
MaTeMaTHIeCKNX MOJICIECH.

4. Mertoapl MOCTPOEHUSI MaTeMaTHYECKUX MOJieNel Ha OCHOBE ()yHIaMEHTAbHBIX 3aKOHOB
npupoasl. BapuanroHHbIE TPUHIMIIBI HOCTPOCHHUS MATEMAaTUYECKUX MOAEIEH

5. Meroapl wWccnenoBaHUS ~MaTeMAaTHYeCKUX — Mofened. YcroiumBocTh. [IpoBepka
aJIeKBaTHOCTH MaTeMaTHYECKHUX MOJIEIIEH.

4.3 TlpomMexyTouHasi aTTeCTAIUs MO JTUCHUILUIMHE TPOBOIUTCS B Gopme 3adera B 2
ceMecTpe.
Bonpocer 3auera
1. Krnaccudukamus mMareMaTHUECKUX Mojene. Mojenu TUHAMUKM M CTaTUKU. Mojaenu ¢
pacupeleNeHHbIMU M COCPEIOTOYEHHBIMU IapameTpamu. Mojenu AeTepMUHUPOBAHHBIE U
croxacTuueckue. Mozenu crauuoHapHble, KBa3UCTalMOHApHbIE M HecTalMOHapHble. Monenu
HEIpepbIBHbIE U AUCKpeTHBIE. [IpuMeprr Moaeneil.




2. Tpu mogxona k pa3pabOTKe MaTEMaTHYECKUX MOJENEH: TEOPETHUUSCKHH, SIMITUPUIECKUNA
U KoMOuWHUpoBaHHBIA. [IpuMepsl pa3pabOTKM MaTeMaTHYECKUX MOJENe C TMOMOIIbI0 ITHX
MIOJIXOJI0B, X JTOCTOMHCTBA U HEJOCTATKH.

3. Pazpaborka mMareMaTHUECKUX MOJeNICii HA OCHOBE 3aKOHOB COXPAaHEHUS, BAPHALIMOHHBIX
OpUHIMIOB M aHajoruid. [lpumep pa3pabOTKM MaTeMaTHYECKOM MOJENIN MOJIEKYJIIpHON
mupdysun.  [lpumep  pa3paboTKM  MaTeMaTHYECKOW  MOAETH  TEIUIONPOBOJHOCTHU
(muddepeHmanbHoe  ypaBHEHHE  TEILIONPOBOAHOCTH). JuddepeHnmanpsHoe ypaBHEHHE
KOHBEKTHBHOI'O IIEpeHOoca Teria. Moiean 3aKOHOB OTPaXXEHUSI U ITPEJIOMIICHUS.

4. Teopernyeckuii MNOIXOA K pa3paboTke MaTeMaTHuecKux Mogzenel. Miumocrpanus
TEOPETUYECKOI0 MOAX0oAa K pa3zpaboTke MaremaTuueckux mogened. Ilpocras Moxens
MH(POPMALIMOHHOM cUCTEMBI U ee aHanu3. [IpuMeHeHne npeIoKeHHON MOAEIN K KOHKPETHBIM
UH(POPMALIMOHHBIM CUCTEMaM Pa3JIMYHOTO YPOBHS CIIOKHOCTH.

5. KomOuHupoBaHHBII moaxox K pa3paboTke MaremaTHyeckux Moaenei. Crpykrypa
MaTeMaTHYECKOW Moienn (PU3NYECKOTo mporecca (hI0TAIMOHHOTO pa3IeIeHHs CyCIIeH3UH.

6. MnmocTpanust KOMOMHUPOBAHHOIO MOAX0/1a K pa3paboTKe MaTEMAaTHYECKUX MOJETIEH.

7. CxemaTW4HOE IpeACTaBiIeHHE 00BEKTa M cHUcTeMa AOMynIeHnd. MOy IbHBIN TPUHIUIT |
arperanys MOayJel MOAEIu.

8. MaremMaTHueCKUe OCHOBBI ~MOJACTHPOBAHUA. IIEMEHTHl TeOpuH (QYHKUUH U
¢yHkunoHanbHoro asanusa. Ilonwste wmepel u  uHTerpana Jlebera. Merpuueckue u
HOPMHPOBAaHHBIE TpOCTpaHCTBa. l[IpocTpancTBa uHTErpupyembix ¢yHkuuid. IIpoctpancrsa
CoboneBa. Jluneitnple HempepbiBHbIE (yHKIKMOHANB. Teopema Xana—banaxa. JluneliHbie
OmepaTrophl. JIEMEHTHl CIeKTpalbHONH Teopuu. JuddepeHunanbHpile W HUHTETpajbHBIC
OIIepaTOopBHl.

9. DkcrpemaibHBIE 33Maud. BeIMykielid aHanu3. DKCTpeMalbHBbIC 3a/la4d B EBKJIMJOBBIX
IIPOCTPAHCTBax. BpINykible 3ajaud Ha MUHUMYM. MareMaTudeckoe IpOorpaMMHUpPOBaHUE,
JMHENHOE IPOrpaMMUPOBAHUE, BBITYKJIOE NPOrpaMMHUPOBaHuE. 3a1auu Ha MUHUMAaKC. OCHOBBI
BapHallMOHHOTO MCUUCIECHUA. 3aJayd ONTUMAJIbHOro ympasiieHus. [IpuHumnm maxcumyma.
[TpyHIMI TMHAMMYECKOIO IPOrPaMMUPOBAHUS.

10. Teopus BeposTHOCTeH. Maremarndeckass CTaTUCTHKA. AKCHOMATHKA  TCOPHH
BEpOATHOCTEN. BeposiITHOCTB, ycinoBHas BeposiTHOCTh. HezaBucumocts. CirydaliHble BETUYMHBI U
BEKTOPbl. DJIEMEHThl KOPPEISLUUOHHON TEOPUM CIy4dallHbIX BEKTOPOB. OJIEMEHTBHl TEOPUU
CIIy4alHBIX IIpouLeccoB. TOUEUHOE M MHTEPBAIBHOE OLICHMBAHME NApaMETPOB PACIPEAEIICHUS.
ONeMEeHTbl TEOpUU TPOBEPKH CTATUCTUYECKMX TUIOTE3. JIEMEHTbl MHOTOMEpPHOTO
CTaTUCTUYECKOrO aHanu3a. OCHOBHBIE INOHSATHUS TEOPUU CTATUCTHUYECKUX peueHui. OCHOBBI
TEOpUU UHPOpPMaIUH.

11. MHdopmannoHHbIe TEXHOJIOTUN NPUHATUS PEILIEHHUH, UCCIeJOBaHUE ONepaluii U 3a1a4u
UCKYCCTBEHHOr0 uHTeiiekta. Ilpunsrue pemenuii. OOmas npobinema pemeHus. DyHkuus
norepp. balleCOBCKMI M MHHMMAKCHBIA MOAXOIbl. MeTox MOCIeN0BaTEIbHOIO MPHUHATUSA
pelieHus.

12. UccnenoBanue onepanuii M 3agayd HCKYCCTBEHHOTO HWHTEJUIEKTA. OKCIEPTHU3Bl U
HedopMasbHble MpOLEAYphl. ABTOMAaTH3allUs NPOEKTHUPOBAaHUS. VICKyCCTBEHHBIH WHTEIIEKT.
PacnioznaBanue o0pa3os..

13. KoMmbloTepHble TEXHOJOTUU: YHUCICHHbIE METOJbl, BBIYMCIUTEIbHBIA 3KCIIEPUMEHT,
QITOPUTMUYECKUE  A3BIKM. YuciaeHHble MeToAbl. VIHTepmonsuus M annpoKCHMalus
(GYHKIMOHATBHBIX 3aBUCHMOCTe. YucienHoe auddepeHnUpoBaHHEe ¢ WHTETPUPOBAHUE.
YucieHHble METOABI TOUCKA AKCTpEeMyMa. BBIYMCIUTEIbHBIE METO/bl JUHEHHOH aiareOphl.
YucneHHsle  MeTOAbI  pelieHus cucteM aAuddepeHuuanbHblXx — ypaBHeHWil.  CruiaiiH-
anmnpoKCUMalUsl, WHTEPHOJSNMSA, METOJ KOHEUHbIX »JeMeHToB. IIpeoOpasoBanus ®Pypoe,
Jlannaca, Xaapa u ap. UuCIIeHHBIE METO/IbI BEMBIIET-aHAIN3A.

14. BoluvcnuTenbHbI  dKclepUMEHT.  [IpyMHIMIBI  NpOBENEHUS  BBIUMCIHUTEIBHOTO
AKCIIepUMeHTa. MoJienb, alropuTM, mporpamMmma.

15. Anropurmuueckue s3biku. lIpeacraBieHue o s3bIKax MPOrPaMMHUPOBAHUS BBICOKOIO
ypoBHsL. [lakeTsl MpUKIaIHBIX TIPOTPaMM.



16. MeToapl MareMaTHueckoro MojenupoBaHus. OCHOBHBIC MPHHITUIIBI MAaTEMaTHYECKOTO
MOJICJIUPOBAHUA. DJIEMEHTapHbIE MaTeMaTH4YeCKME MOJEIM B MEXAaHHWKE, TUAPOAMHAMUKE,
JJICKTPOJIMHAMHKE. YHUBEPCATBHOCTh MaTEMAaTHYECKUX Mojeleld. MeToapl MOCTpOSHUs
MaTEeMaTHYECKUX MOJIeJIe Ha OCHOBE (DYHIAMEHTAIBHBIX 3aKOHOB MPHUPOJLL. BapuanmoHHbBIE
MIPUHITUIIBI TOCTPOCHHS MAaTEMaTHYECKUX MOJICTICH.

17. Metoapl ucCclieOBaHUS MaTeMaTH4YeCKuX Mojened. YcroilumBocth. [IpoBepka
aJIEKBaTHOCTH MaTEMaTHYECKUX MOJIEIIEH.

18. MaremaTtnueckue MOJETH B HAY4YHBIX HCCIEAOBAHUAX. MaTeMaTHYecKue MOJIEIH B
CTATUCTUYECKON MEXaHUKE, IKOHOMHUKE, OMOJIOTHH. MEeTOIbl MaTeMaTHYECKOT0 MOICITUPOBAHUS
M3MEPUTENIbHO-BBIUUCIUTEIbHBIX CUCTEM.

19. 3agaum peaykiuu K ujaeaqbHOMY MpuOopy. CHHTE3 BBIXOJHOTO CHUTHajla HJEaIbHOTO
npubopa. [IpoBepka aieKBaTHOCTH MOJIETTU U3MEPEHUS U aJIEKBATHOCTH PE3YJIbTaTOB PEIYKIIHH.

20. Monenu nuHamudeckux cucteM. OcoOwie Touku. budypkanuu. [uHamuueckuii xaoc.
DprouyHOCTh U nepemeniuBanue. [lonsitue o camoopranuzanuu. J[ucCunaTuBHbIE CTPYKTYPHI.
PexxuMebl ¢ o6ocTpeHueM.

Tunosele 3aaHus JUIs 3a4eTa

1. [laiite ompenesieHME OCHOBHBIM HOHSATHSM M anmapaTy BbIYMCIUTEIBHOW (QU3MKH U
MaTeMaTUYeCKOro MoJenupoBanusi. ONMUIIUTE ONTUMAIBHOE IJIAHUPOBAHUE SKCIIEPUMEHTA.

2. OxapakTepu3yiTe YHUCIEHHbIE METO/Ibl B MATEMATHYECKOM MOJIEIMPOBAHUY.

3. Pemmre 3amauy Ha «BpruucieHue IuIomaan MpPOU3BOIBHONW (UTYphl MeTOJOM MOHTE-
Kapno»

4. Pemurte Npou3BOJCTBEHHbBIE 33]Ja4l METOJIOM TMHAMUYECKOTO IPOrPaMMUPOBAHUS

5. Pemwre 3agauy npu nomouu Merosa 'omopu 1 MeTo1a BETBEH U IpaHMUIL

4.4 lllkana oueHMBAHUSA IPOMEKYTOYHOM aTTeCTALMU

3ayer
Onenka Komnerennuu | Jleckpuntopsl (ypoOBHH) - OCHOBHBIE HpPHU3HAKU OCBOEHHUS
(mokazaresu JOCTHXKEHHS pe3ysbTaTa)
«3a4TEHO» OIIK-2 JleMOHCTpUpyEeT  BBICOKMM  ypOBE€Hb  3HAaHUH  OCHOB
COBPEMEHHBIX UH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX

TEXHOJIOTUI B UCCIIE0BATENBCKON JESITEIBHOCTH.
AHanu3upyer 3aKOHOMEPHOCTH  DPa3BUTUS  COBPEMEHHBIX
MH(OPMALIMOHHO-KOMMYHHMKAIIUOHHBIX ~ TEXHOJIOTUH,  JaeT
OLIEHKY 3((})EeKTUBHOCTH HCMOIb30BaHUS MaTeMaTHYECKUX
MoZeen B IIPEAMETHON o0rnactu, IIPOCIIEKUBAET
MEXIUCLHUIIIIMHAPHBIE CBA3U
OTBeT MOCTPOEH JIOTMYHO, MaTepual U3Jaraercsi 4eTko, SICHO,
XOpOILIUM SI3bIKOM, apTYMEHTHPOBAHO

[1K-2 CBOOOJTHO OpHEHTHPYETCS B HANPABIEHUU HCCIIEIOBAHUS
MH(POPMAIMOHHBIX MPOIIECCOB U CUCTEM
B nmnonHom oObeme BiageeT MNPAKTUYECKUMHU HaBbIKAMU

MH()OPMAIMOHHBIX CHCTEM
JleMOHCTpUpYyeT 3HaHWE U TTOHUMaHUE TPUHITUTIOB MOCTPOCHHUS
WHQOPMAlIMOHHBIX ~ CHCTEM; BHUJIOB 0a3  JaHHBIX, HX
O0COOCHHOCTSIX U CIIOCOOOB MOCTPOCHUS
OmnpenensieT OCHOBHBIE IICNIA, 3aJa4d, METOJbl HAYYHBIX
HCCIIEIOBAHUI

CBoOogHO  opueHTHpyeTCs B WH(DOPMaIMOHHOM
WUTIOCTPATUBHOM ~ MaTepuaie (mpuUMephl U3  TMPaKTHKH,
TabIUIbl, TpadUKH U T.1.)

peuICHuA 3aaay, CBA3aHHBIX C MPOCKTUPOBAHUCM




Ha Bompockl oTBe4aeT KpaTKo, apryMEHTHPOBAHO, YBEPEHHO,
0 CYIIECTBY

I1K-6

CBOOOIHO OpPUEHTUPYETCS B HANpPABJICHUH HCCICIOBAHHS B
00JacTH UCOJIb30BaHUS WH(OPMAIIMOHHBIX MOCIIEH

B nonnom oObeMe BriageeT HaBbIKaMH IPUMEHEHUS TPUHITUIIOB
MaTEeMaTHYeCKOT0 MOJISTHPOBAHUS MPEIMETHON 00IacTH
JleMOHCTpUpYeT 3HaHWE M NMOHMMaHUE OCHOBHBIX IMPHUHIIUIIOB
MaTEMaTHYeCKOTO MOJICTHUPOBAHUS W METOJOB IPUHSATHUS
peleHui

Omnpenensier OCHOBHBIE IIENIM, 33a4d, METOJbl HAYYHBIX
HUCCIIEIOBAHUN

CBoOOMHO ~ OopHWEHTHUpYeTCS B HH(POPMAIMOHHOM  H
WUTFOCTPAaTUBHOM ~ MaTepuasie  (IpuUMepbl W3  MPAKTHKH,
TaOIUIIbI, TPaUKH U T.JI.)

Ha Bompochkl oTBewyaeT KpaTko, apryMEHTHPOBAHO, YBEPEHHO,
10 CYIIIECTBY

«HE 3aYTEHOY OIIK-2

JleMoHCTpHpYeT ci1alblii ypOBEHb 3HAHUN OCHOB COBPEMEHHBIX
MH(POPMAIIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTU B
HCCIIEI0BATEIbCKOM NEATEIbHOCTU

He wmoxer ananm3upoBarb 3aKOHOMEPHOCTH  pa3BUTHUA
COBPEMEHHBIX UH(POPMALIMOHHO-KOMMYHHUKALIMOHHBIX
TEXHOJIOTHH, JaTh OHEHKY J(PQPEKTUBHOCTH HCIOIb30BAHHS
MaTeMaTHYECKUX MOJIeel B IpeAMETHON 00IacTH.

He MoxeT BpLIEIUTh MEXIUCUUIIIMHAPHBIC CBA3U

HeyBepeHHO UM JIOTMYECKM HEIOCIIEIOBATEIbHO HU3JIaraeT
MaTepHall.

[1K-2

He opuentupyercst B HampaBJeHUSIX UCCIEIOBaHUH B 00JIacTH
MH(POPMAIIMOHHBIX TPOIECCOB U CHCTEM

He wMoxer mnpoJeMOHCTpUpOBaTh 3HAaHME M IIOHUMaHUE
MIPUHIIUIIOB TIOCTPOCHUS MH(POPMAIIMOHHBIX CHCTEM; BHIOB 0a3
JAHHBIX, UX OCOOCHHOCTAX M CIOCOOOB IMOCTPOEHUS

He opuenTupyercss B MHPOPMALMOHHOM W HUTIOCTPATHBHOM
MaTepuaie (IpuMepbl U3 MPaKTUKH, TAOIHUIIbI, FpadUKu U T.]1.)
HenpaBuinbHO OTBeYaeT Ha TIOCTaBJIEHHBIE BOMPOCH HIIH
3aTPYAHSAETCS C OTBETOM

I1K-6

He opueHTtupyercs B HalpaBlIE€HHUSIX HCCIIEAOBAaHUM B 00JIacTH
HCIOJIb30BaHUs MH(OPMAIIMOHHBIX MOJIEei

He wMoxer mnpoaeMOHCTpUpOBaTh 3HAHME M IOHMMaHUE
MIPUHILIMIIOB MOCTPOEHUS MH()OPMALIMOHHBIX CUCTEM; BUJOB 0a3
JAHHBIX, UX OCOOCHHOCTAX M CIOCOOOB IMOCTPOEHUS

He opuentupyercs B MHGOPMAMOHHOM M WJUTFOCTPATUBHOM
MaTepuaie (IpUuMepbl U3 MPaKTHKH, TaOIULIbIL, TPadUKH U T.J1.)
HenpaBuibHO oOTBe4aeT Ha IOCTaBIEHHBIE BOMNPOCH WIIN
3aTPYAHSETCS C OTBETOM

5. YueOHo-MeTOAMYeCKOe 1 MH(OPMAITUOHHOE 00ecredyeHHue U CIUTIIUHbI

5.1 OcHoBHas auTEpaTypa

1. OcunoBa H.B. MaremaTnueckoe MOAETUPOBaHHWE OOBEKTOB M CHUCTEM YIIPaBJICHUS
[DnekTpoHHBIH pecypc]: yueOHoe mocooue/ OcunoBa H.B.— DeKTpoH. TEKCTOBBIC JaHHBIC.—

MockBa:  M3nmarenbckuit

JOom MUCuC, 2019.— 67 c— Pexum jgocryma:

http://www.iprbookshop.ru/98193.html
2. byitnauer C.K. [IpuMeHeHHE YHCICHHBIX METOJ0OB B MaTEMATHIECKOM MOJIEITNPOBAHIH




1

[DnexTponHbIi pecypc]: yuebHoe mocooue/ byiinaueB C.K.— DneKTpoH. TEKCTOBbIC JaHHBIC.—
ExarepunOypr: Ypanbckuii ¢enepanbubiii yausepcurer, ObC ACB, 2014.— 72 c.— Pexum
noctyna: http://www.iprbookshop.ru/66195.html

3. MoaenupoBaHue CHCTEM M IIpoIeccoB : yueOHMK s By30B / B. H. Boakosa [u ap.] ;
nop penakiueid B. H. Bonkoso#, B. H. Ko3noBa. — Mocksa : U3narensctBo FOpaiit, 2020. —
450 c. — (Briciiee oOpazoBanme). — ISBN 978-5-9916-7322-8. — Tekcrt : 37eKTpOHHBIHA //
OBC IOpaiir [caiit]. — URL.: https://urait.ru/bcode/450218.

5.2 lonmosiHuTeIbHAS JIUTEPATYPa

1. MoaenupoBaHue cucteM H mporieccoB. IIpakTukym : yueOHOe mocobue yis By30B /
B. H. Bonkosa [u 1p.] ; nox penakiueir B. H. BoiakoBoil. — Mocksa : M3aatenscTtBo HOpaii,
2020. — 295c.— (Bwicmmee oOpa3oBanue). — ISBN 978-5-534-01442-6. — Tekcr
snekrponnsiii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/451288

2. Munaes E.H. Maremarnueckoe MOJACIMPOBAHUE B  TCXHHYCCKOW  (DHU3HKE
[DnexTponHbIil pecypc]: yueOnuk/ MunaeB E.H.— DnekTpoH. TekcToBble naHHbIe.— CapaToB:
CaparoBckuii TocyaapCcTBeHHbIN TexHuuecknii ynusepceutetr umenu FO.A. INarapuna, 9bC ACB,
2019.— 267 ¢.— Pexwum gocryna: http://www.iprbookshop.ru/99261.html

3. HMmamkwuH, IO.A. MynbTHareHTHOC MOJICTUPOBAHUE B WMHUTAIIMOHHOW CHCTEME
Simplex3 : yueGHoe mocobue / FO.A. UBamikun. — 2-e u3n., anekTpoH. — Mocksa : Jlaboparopus
3Hanu#, 2020. — 361 c. : un.,tabmn., cxem. — (Y4eOHUK U1l BBICIIIEH IIKOJIBI). — Pexum nocTyma:
no nmoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=595424

6. MaTepuaibHO-TeXHUYECKOe oOecredyeHUue NUCUUILIMHBI, MPOrpaMMHoOe obOecredyeHue,
npogeccnoHaIbHble 0a3bl JAHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHBIE CHCTEMbI

JUis npoBeaeHMs 3aHATUH 1O JUCHMIIMHE HEOOXOOUMO ClIAyHolllee MaTepUallbHO-
TEeXHUYECKoe o0ecrieyeHHe: CrieliiaibHble MOMEIIEHUS s IPOBEACHUS 3aHATHH JEKIIMOHHOIO U
CEMHHAPCKOTO THIA, TPYNIOBBIX M WHIWBHIYaJIbHBIX KOHCYJIBTAIlMW, TEKYIIEr0 KOHTPOJIS U
IPOMEXYTOYHOM aTTecTaluy, OMEIIEHUS JUIsl CAMOCTOATENbHOM paboThI.

CneuvanbHble TOMEUICHHS  YKOMIUIEKTOBAaHbI — CIIELIMAIU3UPOBAHHOM MeOenpo U
TEXHUYECKMMHU CPEJICTBAMU OOyUEHUs, CIIyKAIlMMU JUIs TIpeACTaBlIeHusl yueOHOH nHpopManun
00JIbIIION aynUTOPHUN.

Jns  mpoBeneHMs ~— 3aHATHM  JIGKIMOHHOTO  THUMA  HUCHOJB3YIOTCS — HAOOpBI
JEMOHCTPAIIMOHHOTO  000OpyAOBaHUs, OOeCHeyuBaroOUIe  TEeMaTUYeCKUe  WILUIIOCTPALUU
(mpoekTop, HOYTOYK, 3KpaH/ HHTEPAKTUBHAs JIOCKa).

[Tomemenuss st caMOCTOSITENIBHOM pabOThl OOYy4aIOIIMXCSl OCHAIIEHbl KOMITbIOTEPHOMU
TEXHUKOH C BO3MOXKHOCTBIO MOJKIIOUEHHUS K ceTu «VHTepHeT» u obecleueHHeM J0CTyma B
ANIEKTPOHHYIO UH(POPMAIIMOHHO-00pa30BaTeNIbHYIO Cpeay YHUBEPCUTETA.

DJieKTPpOHHAas1 HH(OPMAIIHOHHO-00pa30BaTe/ibLHAs cpeaa
http://moodle.tsutmb.ru

B3aumoneiictBue mpernojaBarens W aclHpaHTa B MPOIECCE OCBOCHUS JTUCIMIUTHHBI
OCYIICCTBIIACTCA MoCpeaACTBOM My.]'IBTI/IMeJII/II\/'IHI)IX, TUINICPTCKCTOBLIX, CETCBhBIX,
TEJICKOMMYHHUKAI[MOHHBIX TEXHOJIOTHH, WCIOJNB3YEMbIX B JJIEKTPOHHONH WH(POPMAIMOHHO-
00pa3oBaTeNIbHOMN Cpe/ic YHUBEPCUTETA.

JIuneH3noHHOE MPOrpaMMHOe odecriedeHne:
OneparnuonHast cuctema Microsoft Windows 10 Home x64
Autodesk AutoCAD 2019
Autodesk Fusion360 2019
Autodesk Maya 2019

Adobe Photoshop CS3
Microsoft Office ITpodeccuonanbhbiit mioc 2007


https://biblioclub.ru/index.php?page=book&id=595424
http://moodle.tsutmb.ru/
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Kaspersky Endpoint Security nns 6usneca — Cranmaptaeiii Russian Edition. 1500-2499

Node 1 year Educational Renewal Licence

HNudopmanuoHHbie cipaBoYHbIe CUCTEMbI U NMpodeccuoHaIbHbIe 0a3bl JAHHBIX (B

TOM 4HCJIe MeKAyHapoaHble pedepaTUBHBbIEC 0a3bl JaHHBIX HAYYHBIX U31aHUI):

1.

o ko

© ™

10.
11.
12.

DnekTpoHHbI Karanor ®yHmameHnrtanbHoM OuOmmoreku TI'Y — URL: http:/
http://biblio.tsutmb.ru/elektronnyij-katalog/
Dnexrponnas oubmumorexka TI'Y — URL: https://elibrary.tsutmb.ru
OBbC «YHuBepcuterckas oubiaunoreka onnaitn» - URL: http://www.biblioclub.ru
3BC «IPRbooks» - URL.: http://www.iprbookshop.ru
OBC «Opaitt»: (BO u CIIO), Britoyas kouiekuuto «Jlerengapusie kauru» - URL:
WWW.urait.ru
Hayunas snexkrponnas 6udaunorexka eLIBRARY.RU - URL: http://elibrary.ru
FOCYI[apCTBeHHaH I/IH(l)OpMaHI/IOHHaH CUcreMa «HaHI/IOHaJ'IBHaH OJICKTPOHHAsA
oubmuoreka» - URL: https://H36.pd
[Mpesunenrckas 6ubmmoreka umenn b.H. Expumua - URL: http://www.prlib.ru
b/l m3narenscTBa SpringerNature

— URL.: https://link.springer.com/

— URL.: https://materials.springer.com/

— URL.: https://zbmath.org/

— URL.: https://goo.gl/PdhJdo - BT Nano
BJI ScienceDirect - URL.: https://www.sciencedirect.com/
BbJ1 Scopus - URL: http://www.scopus.com
BJ] Web of Science
- URL:
WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID
=Q1gfWXIiB25bAcriIBPM&preferencesSaved
13. Apxus Hay4YHBIX KYpHAJIOB 3apyOexKHBIX U3JIaTENIbCTB URL:

https://arch.neicon.ru

14.  Cnosapu ABBYY Lingvo x3 EBponeiickast Bepcusi — yCTaHOBJIEHbI CTallHOHAPHO
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