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1. Ileanb ocBOEHUS AUCITHILIMHBI

Llenp ocBOEHUS OUCUMIUIMHBI — (POPMHUpOBAHHE Yy CTYACHTOB 3HAHUN O COBPEMEHHBIX
METOJaX U IOIXOJax K IPOrpaMMHOM pealn3alii MaTEMaTHYECKUX MOJEIEH.

3amaun:

1. 3yuuTh COBpEMEHHOE MPOrPaMMHOE 00ECTICUCHHE MaTeMaTHIECKUX MOJICTIEH;

2. TlonyuuTh HaBBIKM TPUMEHEHHUS MPOTPAMMHOIO OOECIeueHus Mg pa3paboTKu U
HCCJIEIOBAHUS MATEMATUYECKUX MOJIEIEH.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JIMCUMIUIMHBl M TPAaKTUKH, Ha OCBOCHMM KOTOpBIX Oasupyercs NaHHas AWUCLUIUIMHA!
KoMibroTepHoe MOAECIIMPOBAHNE.

I[I/ICIII/IHJII/IHI)I " OpPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC I[aHHOfI JUCHUITIINHBI HGO6XOI{I/IMO KakK
MMpEaAICCTBYIOIICEC: MaremaTHudeckoe u KOMIIBIOTCPHOC MOACIIMPOBAHUC 2, HpOI/I3B0)ICTBCHHa$I

npakThka (Hay4dHO-UCCIEAOoBaTeNbckas pabota) 2,

uccieaoBarenbekas padora) 3.

3. I[lnanupyembie pe3yJabTAThl 00y4eHHUs

[IpousBojcTBEeHHass MpakTUKa (HAy4HO-

dopmupyembie U
KOHTPOJIMpYyeMbIe
KOMIETEHIIN U
(K01 ¥ HANMEHOBAHHE)

NuaukaTopsl
MOCTUKEHHS
KOMIIeTeHN i
(xom ¥ HANMEHOBaHHE)

Ilnanupyemble pe3yJibTaThl 00y4eHHs]

IK-4 —

CriocobeH ynpaBiisiTh
pa3zpaboTKou
MPOJYKTOB, YCIYT H
pelleHHi Ha OCHOBE
aHaJIn3a JaHHBIX

[1K-4.1 3naeT ocHOBHBIE
MIPUHIIMIIEL pa3padoTKH
MIPOJYKTOB, YCIYT U
peleHui Ha OCHOBE
aHaJM3a JaHHBIX

3HaTh: 3HaE€T OCHOBHBIE TPUHIIMITHI
pa3pabOTKH MPOYKTOB, YCIAYT U PEIICHUI
Ha OCHOBE aHAIIN3a TaHHBIX

YMeTh: pa3pabaTeiBaTh IPOAYKTHI, YCITyTH
Y PELICHUs Ha OCHOBE aHaJIM3a JIaHHBIX
BrnaneTs: HaBBIKaMU pa3paboOTKH
MPOIYKTOB, YCIYT U PEHICHUH HA OCHOBE
aHaJIM3a TAaHHBIX

[IK-4.2 Ymeet rpaMOTHO
HCIIOJIb30BaTh MPUHIIUIIBL
pa3paboTKH MPOAYKTOB,
YCIIYT U PELICHUI Ha
OCHOBE aHAJIN3a JaHHBIX

3HaTh: OCHOBBI HCIOJIB30BAHMUS
NPUHIUIIOB

VYMeTs: pazpabarbiBaTh MPOAYKTOB, YCIYT
W pelIeHUI Ha OCHOBE aHallN3a JJAHHBIX
Brnagets: MmeTogamu pa3zpaboTku
MPOAYKTOB, YCIYT U PELICHUH Ha OCHOBE
aHaIu3a JaHHBIX

T1K-4.3 BnageeT HaBBIKAMH
pa3paboOTKH MPOTyKTOB,
YCIIYT U PELICHUI Ha
OCHOBE aHaJlh3a JaHHBIX

3HaTh: MOIXOAbI K pa3paboTKe MPOAYKTOB,
YCIIYT ¥ pelIeHni Ha OCHOBE aHalln3a
JTAHHBIX

YMeTb: OCyLIECTBIATh Pa3paboTKy
MPOAYKTOB, YCIIYT U PEIICHNH Ha OCHOBE
aHaJIN3a JaHHBIX

BrnaneTs: HaBBIKaMu pa3pabOTKH
MPOAYKTOB, YCIIYT U PEIICHNH Ha OCHOBE
aHaJIN3a JaHHBIX




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Mopnyas (pa3nest) Bun HaumeHoBaHue TeM 3aHATHI Cemectp| O0beM, | Banaa | UaTepakTHB, 4. | ®OpMBbI TEKyLIEro
y4eOHOM (yueOHoii padoThI) q, bl KOHTPOJIS
padoThI (HauMeHOBaHHe

OLIEHOYHOI0
cpelncTBa)
Mopyns 1. MaremaTuueckue Jlek | Tema 1. CricTeMBI KOMITBIOTEPHOW MaTeMaTHKH U KOMITBIOTEPHON 3 2 - -
CHCTEMbI MOJIEITMPOBAHHUS anreopsl.
Jlex | Tema 2. Pa3paboTka penieHnit Ha OCHOBE KOMITbIOTEPHOM 3 2 - -
MaTEMaTUKH U KOMIIBIOTEPHOT'O MOJICTUPOBAHHS
Jlek |Tema 3. Pa3paboTka mpoAyKTOB, YCIIYT U PEIICHHUI HA OCHOBE 3 2 - -
aHaJM3a JaHHbIX.
Ip [MpakTryeckas pabora Ne 1. MonenupoBaH#e CIOKHBIX 3 4 - - Otuer 1o
JMHAMHUYECKUX CTPYKTYP NpaKTHYECKOU
pabote Nel
Cp Tembl moayis 1 3 37 - -
Monyns 2. IlakeTs Jlexk | Tewma 4. [IpunHuune! pa3paboTKH MPOIYKTOB, YCIYT U PEIICHUN 3 2 - - -
RIIEMEHTHOTO MOJAEINPOBAHUS Ha OCHOBE aHAJIN3a JaHHBIX
Jlex |Tema 5. Ympaenenue pa3paOoTKO# MPOrpaMMHBIX MOAETICH ISt 3 2 - -
peanm3anyy IpoayKTOB, YCIYT U PELICHU Ha OCHOBE aHaIIN3a
JIAHHBIX
Jlex Tema 6. Cienuain3upoBaHHbIE TAKETHl MOAEITUPOBAHUS 3 2 - - -
IIp IpakTrdeckas padora Ne 2. CTaTHCTHYECKOE MOJCITHPOBAHIE 3 2 - - OrtyeTsl N0
IpakTryeckas pabora Ne 3. MoaenupoBaHHE CHCTEM MacCCOBOTO 3 2 MPaKTHICCKUM
o0CITyKUBaHUs paboram Ne 2-4.
IpakTryeckas pabora Ne 4. Pa3zpaboTka u ucClieIoBaHIE MOJCITH 3 4
Hae3/la Ha MPEIsITCTBHE
Cp Temsl momys 2 3 37
Monyns 3. CBobomnoe [1O Jlex Tema 7. CBob6oanoe I1O: KoHIENIKS U OCHOBHBIE THIIBIL. 3 2 - - -
MaTeMaTHIeCcKOTro Jlek | Tema 8. [lakeTsl U1 pemeHns: pa3pabOTKH IPOrPaMMHOTO 3 2
MOJIETTMPOBAHHSI. obecrieueHnst MoieIIei ITPOLYKTOB, YCIIYT U PEIICHUH HAa OCHOBE
aHaIM3a JJaHHBIX
Ip [Ipaktrueckas padora Ne 5. CuMyISIIHOHHOE MOJIEINPOBaHNE 3 4 - - Otuer 1o
KoJieOaTeIbHONW CHCTEMBI MIPaKTHYECKOM
pabore Ne 5
Cp Tembl Mogyst 3 3 37,75 - -
A 3 0,25 - -
Hroro: 144 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B pamkax u3ydeHHs TUCLMILIMHBI IIPETYyCMOTPEHO UCIIOIB30BAHUE CIIEAYIOIINX

00pa30BaTENbHbIX TEXHOJIOTUMN:
- TEXHOJIOTUS TPAAULIMOHHOTO 00yUeHMs;
- MHTEpPAKTHBHbIE TEXHOJIOTUU: Yy4eOHbIE TUCKYCCUHM (IPUMEHSIIOTCS BO BCEX MOIYJSAX IO

WTOTaM BBIITOJHEHUS PadoT).

TexHoNMOrMM TPAJUIMOHHOTO OOYYeHHUS - OpraHu3anus y4deOHOro Ipolecca B BY3e,
OCHOBaHHas Ha JIGKIMOHHBIX M IpPaKTHYECKUX Qopmax oOydyeHHs: OOBSICHUTEIbHO-
WITIOCTpaTUBHOE 00yueHue. JlaHHas TEXHOJIOIUs IPUMEHSETCs BO BCeX MOYJISAX Kypcea.

TexHonOrus MHTEpaKTUBHOIO OOyuyeHMsl - OpraHM3alus ydeOHOro mpolecca, KOoTopas
IpernoiaraeT MaKCHUMaJbHYI0 aKTHBHOCTb CTYAEHTOB B Tpolecce (OPMUPOBAHMS KIFOUEBBIX
komneTeHIMi. Ha yueOHOM AMCKYCCUU CTYAEHTHI IPEACTABIISIOT PE3YJIbTaT BBIIIOJHEHUS 3a1aHHON
pabotsl. [IpoBoauTCs AMCKyccHs MO MPUMEHEHHBIM PELICHUsIM, 00cyx)aaeTcs 3pQGEeKTUBHOCTh U
apXUTEKTypa KoJa.

6. MeToguyeckue yKazaHusi 10 OCBOEHHIO 1M CLHHIJIMHBI

CryneHram cienyer:

® [IpU NOATOTOBKE K 3aHATUSAM 0053aTENIbHO MCIIOIb30BaTh HE TOJILKO YUE€OHYIO JIUTEPATYPY,
HO U JIpyT'i€ UCTOUHUKH;

e B Hauaje 3aHATUHA 3a7aTh NPENOAABATENIO0 BONPOCHI [0 MaTepualy, BbI3BaBLIEMY
3aTpyJHEHUS B €ro IOHMMAaHUM M OCBOGHUU TIpU pEHIeHUH 3a7ad, 3aJaHHbIX s
CaMOCTOSITEJILHOTO PELICHMUS;

® Ha 3aHATUM JOBOAMTH KAXIYIO 33/a4yy /10 OKOHYATEIbHOI'O PEUIeHMs], J€MOHCTPUPOBATH
MOHMMAaHNE NPOBEJCHHBIX PacueToB (aHAIM30B, CUTYallUil), B CiIydae 3aTpyJIHEHUN oOpamarbest K
IIPENoAaBaTelIo.

[Ipy caMOCTOSITENIBHOM pEHIeHUH 3a]lad HYKHO OOOCHOBBIBATh KaXKIbIA ATal pelieHus,
UCXOJS U3 TEOPETHUYECKUX IOJIOKEHUHM Kypca. Eciii CTyNEHT BHANUT HECKOJIBKO IyTEH pElIeHUs
npo0OsieMbl (3a/lauu), TO HY)KHO CpPaBHUTh MX U BbIOpaTh caMblii panuoHanbHbId. [lonesno no
Hayaja BBIYMCICHMH COCTaBUTh KpaTKMi IUIaH pemeHus mnpoOiemsl (3anaun). Pemienue
npoOJIEMHBIX 3a/lad WIM MPUMEPOB CIENyeT H3jaraTb MOJPOOHO, BBIYMUCICHHS pacloyiaraTb B
CTPOTOM TMOpSAJKE, OTHAENSAs BCIIOMOTAaTElbHbIE BBIYMCIEHUS OT OCHOBHBIX. Pemienus mnpu
HEO0OXOUMOCTH HYKHO COIPOBOXKJIAaTh KOMMEHTAPUSIMU, CXEMaMH, YePTEKaMU U PUCYHKAMH.

Crenyer NMOMHUTH, YTO pELICHHE KaXJOW Y4eOHOM 3ajaud JOJKHO JOBOAMUTHCS [0
OKOHYATEJIBHOI'0 JIOTUYECKOT0 OTBETA, KOTOPOro TPEOYET YCIOBUE, U 110 BO3MOXKHOCTH C BBIBOJIOM.
[Tonmy4yeHHBIH OTBET cleqyeT MPOBEPUTH CIIOCOOAMH, BBITEKAIOUIMMH M3 CYIIeCTBa JTaHHON 3aJlauu.
[Tone3no Taxxe (eciu BO3MOXKHO) pellaTh HECKOJbKUMH CIHOCOOAMM W CPaBHUTH MOJyYEHHbBIE
pe3yibTaThl. PemieHue 3agay JaHHOTO TUINA HYXHO MPOJNOJDKATh A0 NPHOOPETeHHs TBEPAbIX
HABBIKOB B MX PELLICHUHU.

[TonroroBka K 3aueTy CHOCOOCTBYET 3aKPEIUICHHIO, YIITYOJIGHHI0O U OOOOIICHHWIO 3HAHUM,
MOJIy4aeMbIX, B MPOIECCE OOYUCHHS, a TAKKE MPUMEHEHUIO X K PEIICHUIO0 MPAKTHYECKUX 3a7ad.
['oToBsich K 3a4eTy, CTYIEHT JHUKBUIMPYET HUMeEMIIUecs MpoOensl B 3HAHUSAX, YIIyOJsser,
CI/ICTeMaTI/ISI/IpyeT 158 ynOpr)IO‘II/IBaeT CBOM 3HAHUS. Ha 3a4ecTeC CTYJIQHT JIGMOHCTpI/IpyeT TO, 4YTO OH
nproOpen B mporiecce 00yueHus 0 KOHKPETHOW y4eOHOM TUCIUILIHHE.

HCO6XOI[I/IMO OpI/IeHTI/IpOBaTB CTy,lIeHTOB Ha CI/ICTeMaTI/ILIeCKYIO HO)IFOTOBKy K 3aHATHUIAM B
TCUCHUC CCMGCTpa, YTO TIIO3BOJJIUT HMCIIOJIB30BAaTh BpeMSI BKSaMeHaHI/IOHHOﬁ ceccun i
CHCTEMAaTH3aIuH 3HAaHUH.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Ko KOHTPOJHPYEMOIi
A p Py HanMmeHnoBanue
Cemectp KoOMIleTeHIMu (WM ee
OLIEHOYHOI0 CpeICTBa
4acTH)
1
K-4 OTYeTHI 110 MPAKTUIECKUM paboTaM,
3K3aMeH
2 [1IK-4
OT4eThI M0 MPAKTHYECKUM padoTaM,
3K3aMeH
3 [1IK-4
OT4eThI 10 IPAKTHYECKUM PabOTaM,
3K3aMeH

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}1HMBIC AJIA TEKyIEro KOHTPOJIs

7.2.1. OT4eTHI 10 NPAKTHYECKUM padoTaM.

TunoBbie NPAKTHYCCKHUE 3aJaHusA

IpakTuyeckasi padora Ne 1. MonenupoBaHue CIOXKHBIX TUHAMUUYECKUX CTPYKTYP.
Tunosoii npumep 3axaHus

BrinoHUTE cO31aHNEe OCHAIIIEHHOW TMHAMUYECKOU rpaduuecKoi MOJIENIH IBMXKCHUS Tea B
OJHOPOJHOM TIOJIE TATOTEHUS C JIMHEMHOM CWJIOW CONPOTHUBJIEHUS CpEAbl Ha IMpUMEpPE
apTWJLIEPUCTCKOIO CHapsJa.

Kpurepun onenku:

3auTeHO — MpakTHYecKas paboTa BBHINOJIHEHAa B IOJHOM O0ObeMe, OT4eT O(OPMIIEH B
COOTBETCTBUH C TPEOOBAHUSAMH, CTYACHT OTBETHJI Ha BOIPOCHI 110 MPOJIeaHHON paboTe.

He 3aureno — mpaktudeckast paboTa HE BBIIIOJHEHA, OTUET HE COOTBETCTBYET TPEOOBaHUSAM
K 0(pOpPMJIICHHIO, CTYIEHT HE OTBETHJI Ha BOIIPOCHI 110 MPOJIEIaHHON padoTe.

IIpakTnyeckas padora Ne 2. CTaTHCTUYECKOE MOJIETUPOBAHUE.

Kpurepun onenkn:

3ayTeHo — MpakTHuYecKas paboTa BBHINOJHEHAa B IOJHOM O0beMe, OTueT OQOpMIIEH B
COOTBETCTBUU C TPpeOOBAaHUSAMH, CTYICHT OTBETUJI Ha BOIIPOCHI 110 MpoieTIaHHON padoTe.

He 3auteHo — npaktudeckas paboTa HE BBINOJIHEHA, OTYET HE COOTBETCTBYET TPEOOBAHUSAM
K 0(pOpPMIICHHIO, CTYAEHT HE OTBETHJI HA BOIIPOCHI 110 MPOJIEIaHHON paboTe.



IIpakTnuyeckas padora Ne 3 . MoaenupoBaHie CUCTEM MacCOBOT'O OOCITYKUBAaHUS

Kpurepun onenkmn:

3ayTeHO — MpakTHYecKas paboTa BBHINOJHEHAa B IOJHOM 0OBbEMe, OT4eT O(OpPMIIEH B
COOTBETCTBUH C TPEOOBAHUSAMH, CTYACHT OTBETHJI Ha BOIPOCHI 110 MPOJIEIaHHON padoTe.

He 3auteHo — npaktudeckas paboTa HE BBINOJIHEHA, OTYET HE COOTBETCTBYET TPEOOBAaHUSAM
K 0(pOPMJIICHHIO, CTYICHT HE OTBETHJI Ha BOIIPOCHI 110 TPOJICIaHHON paboTe.

IIpakTnueckas padora Ne 4. Pa3paboTka u ucciejoBaHle MOJIEIU Hae3/1a Ha IPENATCTBUE.

Kpurepun onenkmn:

3ayTeHO — MpakTHuYecKass paboTa BBHINOJHEHA B IIOJHOM o0beMe, OTueT O(QOpMIIEH B
COOTBETCTBUH C TPEOOBAHUSIMH, CTYACHT OTBETHJI Ha BOIPOCHI 110 MPOJIETIaHHON padoTe.

He 3auteHo — npaktuyeckas paboTa HE BBINOJIHEHA, OTYET HE COOTBETCTBYET TPeOOBaHUSAM
K 0()OpMJIEHHIO, CTY/IEHT HE OTBETHJI Ha BOIPOCHI IO MIPOJIEIaHHOM padoTe.

IIpakTnueckas padora Ne 5. CumyisiiMOHHOE MOJIETUPOBAaHUE KOJIEOATENbHON CUCTEMBI.

Kputepun onenkmn:

3ayTeHO0 — MpakTHyeckass padoTa BBIIOJHEHA B IOJIHOM oObeMe, oT4eT O(OpMIEH B
COOTBETCTBUU C TPEOOBAaHUSAMU, CTYACHT OTBETUJI Ha BOIIPOCHI 110 MPOAeIaHHON padoTe.

He 3auteHo — npaktuyeckas paboTa HE BBINOJIHEHA, OTYET HE COOTBETCTBYET TPEOOBAaHUSAM
K 0()OpMJIEHHIO, CTYJIEHT HE OTBETHJI Ha BOIPOCHI 0 MIPOJICIIaHHOM padoTe.

7.2.3. KOMILJIEKT 3aJaHUH 1151 OHeHKH cHOPMHUPOBAHHOCTY KOMIETEHIUH (MpUMephI)
(naumenosanue oyeHouHo20 cpeocmsa)

[TIK-4 CriocobeH yrpaBisaTh pa3pabOTKOM MPOAYKTOB, YCIYT M pelIeHU Ha OCHOBE aHAIn3a
JaHHBIX

KOO 1 HAUMCHOBAHUEC KOMIICTCHIITUN

OM 3akpbITOro THIIA

3aganue 1

Bowibepume 00un npasunivHulil 6apuanm omeema.

Uro Takoe MOAYJIBHOCTh B pa3pabOTKe MPOTPaMMHOTO OOeCTeueHHsl Ui MaTeMaTHYeCKUX
Mozenein?

a) CrmocoOHOCTH TIporpamMm paboTaTh Ha pa3HBIX MIaTdopmax

6) Bo3MOXHOCTH pa3z0I0KUpOBaTh MPOrpaMMy Ha HE3aBUCHMBIX MOYJIISIX

B) CriocOGHOCTH MPOrpaMM yBEITUUHUBATH OOJIbIINE 0OBEMBI TAHHBIX

r) BozmoxHOCTh Iporpamm paboTath B YCIOBUSX BPEMEHU

[TpaBuiibHBII OTBET: 0)

3anauue 2

Buvibepume o0un npasunbHulil apuanm omeemad.

Yto Takoe THOKOCTh B pa3pabOTKe MPOrpaMMHOTO OOECTIeUeHHUs I MaTeMaTHYECKUX
Mozenei?

a) Bo3moxHOCTB 3arpy3ku nporpamm OoJIbIIMMU 00beMaMH JaHHBIX

6) CriocobHOCTh IpOrpaMM paboTaTh Ha Pa3HbIX MIATPOpPMAX

B) Bo3amokHOCTE IpOorpamMm paboTaTh B Cpelie BpEMEHU

r) Crtoco6HOCTH ITPOrpamMM OBICTPO U JIETKO U3MEHATH CBOIO (PYHKIIMOHATBHOCTD

[IpaBUIBHBII OTBET: T)



3aganue 3

Buvibepume o0un npasuibHulil apuanm omeemd.

Kakoli  s3pIK  NpOrpaMMUPOBAHMSI  YacTO  HUCIOJB3YeTCs Uil  MaTeMaTUYecKOro
MOJIETTUPOBaHUsA?

a) Java

6) Python

B) C++

r) Ruby

[IpaBunbHBIN OTBET: 0)

3aganue 4

Buwibepume o0un npasunvHulil 6apuanm omeema.

Kakue npuHIMIbI cieyeT UCIoIb30BaTh IPH pa3padoTKe MaTeMaTUYECKUX MOJIesIei?
a) MoaynbHOCTB, MacIITaOUPyEMOCTh, THOKOCTD

6) CkopocTb pabOoThI, UCIOIB30BAHUE CAMBIX COBPEMEHHbIX TEXHOJIOTHM

B) [IpoctoTa uaTepdeiica, y100CTBO UCIIOIB30BAHUS

r) bezonacHocTh, 3aIIMIIIEHHOCTh AaHHBIX, KOHQHIEHIIMAIBHOCTb

[TpaBuIIbHBII OTBET: a)

3aganue 5

Bvibepume o0un npasunbHulil 6apuanm omeema.

Kakne meronpl aHanmm3a JaHHBIX OBUIM HMCIOJB30BAHBI JUIA TOCTPOCHUS MaTEMaTHYECKHX
moeen?

a) KnactepHblil aHau3, perpecCUOHHBIN aHAJIN3, AaHAJIW3 BPEMEHHBIX PSIOB

0) AHanu3 TEKCTOB, aHAJIN3 N300pakKeHU, aHATIN3 3ByKa

B) MaimnHHoe 00yueHue, HelpoceTH, TeHETUYECKUE alITOPUTMBI

r) AJIropuTMBl MaTeMaTHMYECKHMX pacyeToB, METOJbl UHCIEHHOTO aHajau3a, Teopus
BEPOSATHOCTEMN

[TpaBuIbHBIN OTBET: a)

OM oTKpBITOro THIA

3ananue 6

aiime pazeeprymuiii omeem.
UYrto Takoe mporpaMMHOE oOecreueHne MaTeMaTHIeCKIUX MOIeTeit?
[IpaBunpHbIil oTBeT: [IporpaMMHOe oOecrieueHre MaTEMATUYECKUX MOJIENEH - 3TO MPOrpaMMHBINA
HAO0Op CpeICTB, TMpeIHa3HAUEHHBIX JUISI CO3/aHMS, W3BJICUCHUS, aHajdM3a U aHalu3a
MaTeMaTUYECKUX MOJENEN pa3InYHbIX MPOILIECCOB U BBITOI.

3aganue 7

atime pazeeprnympoiii omeem.
Kakwue BuIbI MaTEMaTHYECKUX MOJIENIEN CYIIECTBYIOT?
[TpaBunbHbI oTBeT: CyIIECTBYEeT HECKOJIBKO BHUIOB CIOXKHBIX MAaTeMAaTUYECKUX Mopeneit: 1)
YUCIICHHBIC METOJBI, 2) CHMBOJUYECKHE METONBI; 3) BEPOSATHBIE METONbI, 4) METOIBI
CTAaTHCTUYECKOTO aHATN3a; 5) METOIbI MAITMHHOTO O0yUEHHSI.

3ananue 8

aiime pazeeprymuwiii omeem.
KakoBbI OCHOBHBIE 3Tanbl pa3pabOTKH MaTEMaTHYECKOM MOJIEH B IPOrPaMMHOM aHanu3e?
[TpaBUIBbHBIN OTBET: OCHOBHBIMHU 3TallaMH pa3pabOTKM MaTeMaTU4ECKOH MOJAEIN B MPOrpaMMHOM
aHanmu3e ABIAOTCA: 1) GopMynupoBKa MpoOieMbl M MOCTAaHOBKA 33/a4M; 2) cOOp JaHHBIX U HX



npeaBapuTenbHas 00padoTka; 3) BHIOOP MaTeMaTUYecKOd MOJICNIN U €€ MapaMeTpoB; 4) YHCICHHOE
pelIeHne MoJIeNH; 5) BU3yann3alisl U aHaInu3 pe3yIbTaToB.

3aganue 9

atime pazeeprnympoiii omeem.
KakoBbl S13bIKM MPOrpaMMHUPOBAHUS UCHONB3YIOTCS Ul pa3pabOTKU MPOTPaMMHOI0 0OecreyeHHs
MaTeMaTUYECKUX MOoeen?
[TpaBunbpHbIil oTBeT: JJIa pa3paboOTKH MporpaMMHOTO obecrieueHus ucnoib3yrorcs: 1) MATLAB;
2) nutown; 3) P; 4) @oprpan; 5) C++; 6) Aa.

3ananue 10

aiime pazeeprymuwiii omeem.
Kakue BuibI IPOrpaMMHOTO 00€CIIeUeHHUs HCIIONB3YIOTCS ISl CO3/IaHMsI KOMIIBIOTEPHBIX MOJIEIeH?
[TpaBunbHbIl  oTBeT: s cO3JaHMsI KOMIBIOTEPHBIX MOJENENH HCIOJIb3YIOTCS  pa3iuyHble
nporpaMMHBbIe cpezcTBa, Takue kak MATLAB, Mathematica, Maple u npyrue.

7.3. OueHo4HbIe CpPeACTBA IS NMPOMEKYTOYHON ATTECTALMH MO WTOraM OCBOCHUSA
JUCIHHUILINHBI

7.3.1. Bonpochbl K IPOMeKYTOYHO aTTeCTALNH

Cemectp 3
Ne ni/m Bonpocsl k 3auery

1 Kaxue npuHIMIBI ClIeyeT NCMOb30BaTh MPH pa3padOTKe MaTEeMAaTHYECKUX MOJIeTEei?

2 Kakume Meronpl aHanmu3a JaHHBIX OBUIM  MCMONB30BAHBl  JIJIST  MOCTPOCHHS
MaTEMaTHYECKUX MOJCICH?

3 Kakue MeTopl MamHHOrO 00y4YeHHs 711 TOCTPOSHUSI MAaTeMAaTHYECKUX MOJeNeit?

4 Kakue WHCTpyMEHTHI HCHOJIB3YIOTCS ISl pa3pabOTKH MPOTPAMMHBIX PEIICHUN JJis
MaTEMaTHUYECKUX MOJCICH Ha OCHOBE aHAlIN3a JTaHHbIX ?

5 Kakoii MeTon aHanv3a JaHHBIX MCIONB3YeTCS A MOMCKAa M BBHIOOPKU B OONBIINX
00BbeMax JaHHBIX ?

5 Kakoii MmeTo aHanm3a JaHHBIX UCIIONIB3YETCs Ui KjacTepu3aluu 00beKTOB Ha OCHOBE
X CXOJICTB WJIM Pa3InIuil?

7 UTo Takoe MporpaMMHOE 00ecTieueHue MaTeMaTHIeCKUX MOJIeTeit?

8 Kakue Bu1bl MaTEMaTHYECKUX MOJIENIEN CYIIECTBYIOT?

9 KakoBbl OCHOBHBIE ATambl pa3pabOTKHM MaTEMaTHYECKOW MOJENIH B MPOTPaMMHOM
aHanuze?

10 Kakue Buapl mporpaMMHOTO OOECTIE€UeHMsI HWCIOJB3YIOTCS ISl CO3MAaHUS MOJeNeH
MAIIMHHOTO 00yUeHus1?

11 Kakue 3amaul MOXXHO pEHIMTh C TOMOIIBI0 MPOrPaMMHOTO  0OeCreYeHHUS
MaTEMATHUECKUX MOJeeii?

12 |KakoBbI IpenMyIIeCTBa HUCIIOIH30BAHMSI IPOTPAMMHO-MATEeMATUYECKUX MOJEIEH?

13 Uto Takoe mporiecc pa3pabOTKU MPOAYKTOB, YCIYTH W PEIICHUS Ha OCHOBE aHAIN3a|
ITaHHBIX ?

14 Kakwue atamnsl BKItoyaet B ce0s mpoiiecc pa3paboTKu MIPOAYKTOB, YCIYTH U PEIICHUS HA|
OCHOBE aHaJIM3a JaHHBIX?

15 |Yto Takoe UPHHIMII MOIYIBRHOCTH B pa3padOTKe MPOrpaMMHO-MATEMaTHYECKUX




Ne ni/n

BomnpocsI k 3a4ety

Moeen?

16 UTo Takoe MaTeMaTH4YeCKOE MOJAEIUPOBAHUE CHCTEMbl U KaK OHM HCIOJB3YIOTCS B
HayKe ¥ IPOMBIIIIEHHOCTH?

17  |Kakue BuJbpl MaTEMaTHUECKUX CUCTEM MoJiepoBaHus Bel 3Haere?

18 |Kakue maremMaTHYECKHE METO/IbI UCIIOJIB3YIOTCS B MOJICITMPOBAHUU?

19 KakoBbl OCHOBHBIE JTambl CO3JaHMS MaTeMaTHYeCKOW MOJAEIM B CUCTEMax
MOIeIMpOBaHUs?

20 Kakue mnpeunmyiiecTBa HMEKOT MaTeMaTHYECKHE CUCTEMbl MOJAEIMPOBAHMS IEpe]|
PKCIIEPUMEHTAMMU?

21 Kakue ocHOBHbIE NPUHLUIIBI pa3pabOTKU MPOAYKTOB, YCIYI'M U PELIECHUS Ha OCHOBE
QHAJIM3a JTAHHBIX MOKHO BBIJICJIUTH?

29 Kakue wmeroapl aHamm3a JaHHBIX MOTYT OBITh MCHOJB30BaHbl IIPU pa3paboOTKe
IPOYKTOB, YCIIYT U PEIICHUI?

23 Kakne mpemmyiecTBa MOTYT JIaTh HWCIOJIb30BAaHWE aHAINM3a JAHHBIX MPH pa3paboTKe
IPOYKTOB, YCIIYT U PEIICHUI?

24 Kakue TpeOGoBaHUS JOKHBI OBITh YYTE€HBl IpPU pPa3pabOTKe NPOSYKTOB, YCIYr H

€IICHUH HAa OCHOBE aHAJIN3a JaHHbIX?

o5 Kakue mnporpamMMHble HMHCTPYMEHTBI HCHOJB3YIOTCA JJIS CO3JaHMs U aHalIM3Q|
MaTeMaTUYECKUX MOJIEJIEN, M KaK OHM Ha3bIBAIOTCS APYT OT apyra?

26 Kakum o0pa3oM mporpaMMmHOe oOOecliedeHHe MaTeMaTHUeCKUX MOJENed MOKeT]
MOBBICUTB APPEKTUBHOCTD U 3(P(HEKTUBHOCTH NPOESKTUPOBAHUS CIOKHBIX CUCTEM?
Kakue MaTemarmyeckue METOABl HUCHOJNB3YIOTCS B MPOrPAaMMHOM  aHAJIM3€)

27  |MareMaTH4YecKHMX MoJeNed, U KaKk OHM MOTYT NPUMEHATHCS B Pa3IMYHBIX chepax u
TPUJIOKEHUSAX ?

28 KakoBbl NIpenMyIllecTBa HCIOJIB30BaHUS CPABHUTEIBHO HEAABHO MAaTEMAaTHUYECKHUX|
Mojiesieil epesi IpUMEHEHHEM METOIOB aHAJIN3a U MPOEKTUPOBAHUS?

Kakue THUNBl MaTeMaTHUECKUX MoJeJIe MOTYT OBbITh PEaJH30BaHbl C IOMOIIBIO

29  |[mporpaMMHOTO oOecreueHus], ¥ KaKk OHH MOTYT OBITh MIPHUMEHEHBI B Pa3IMYHBIX Cpeax
1 oObekTax?

KakoBbl OCHOBHbBIE (DYHKIMOHAJIbHBIE BO3MOKHOCTH IPOrpaMMHO-MaTeéMaTHYECKHX

30  |mojenell, 1 Kak OHH MOTYT OBbITh MCIIOJIb30BaHbI JUIsl PELICHUs KOHKPETHBIX 337134 U
npobGsiem?

Kakue TeXHOJOTrMM HCIOJIB3YIOTCA B NPOrPaMMHOM OOECHEYEHMHM pPACUETHBIX

31 |maremaTHuecKuMX Mojeled, M KaK OHHM MOTYT ObITb INPUMEHEHBl I PacyeToB
[POM3BOUTENILHOCTH U PACYETHOT'O MOJIETUPOBAHUS?

30 Kakue npumepsl IpUMEHEHUS TPOrpaMMHOT0 00ecTieueHHsI MaTeMaTHUECKUX MoJieneit
MO>KHO HalTH B POMBIIIJIEHHOCTH, HAYKE U IPYTUX MPeII0KEeHUsX?

33 Kakum o0pazom mporpamMmHoe oOecriedyeHHe MaTeMaTHYeCKUX MOJENeH MOXKET ObITh
MICTIIOJIB30BAHO IS ONPEJIIeHNs TapaMeTPOB KOHCTPYKIIMU U CUCTEMBI?

Kakue wmeTtonpl Bamuaanuu ¢ BepUUKAIMH HCIONB3YIOTCS TPU  TMOCTPOCHHUH

34  |mMareMaTHuUeCKUX MOJeNe, U KaKk OHM MOTYT OBITh MpPHUMEHEHBI Ui BBIYHCICHUS
TOYHOCTHU U HEWM30EKHOCTH MOJEIEH?

35 Kakue TEXHOIOrMM HCHONB3YIOTCS A IOJIY4YEHHs pe3ylbTaToB W AHAJIU3a
[pe3yJIbTAaTOB, C UCIOJIb30BAHUEM CPABHUTEIHHO MATEMATUYECKUX MOIesen?

36 KakoBbl OCHOBHBIE TOJOXKEHUS M TpeOOBaHMSA MNPOTPAMMHOTO  OOecreueHHs
MaTeMaTHYeCKUX MOJIENIeH, M KaK OHH MOTYT OBITh NPE0I0JI€HbI?

37  |Kakue MeToJbl M peIIeHNs] UCIIOIb3YIOTCS AJIsl PEHICHUs CJIOKHBIX 3a/1a4?

38 KakoBbl TpeOoOBaHMS K ammapatHoMy oOecredeHuro s ObIcTpoil  paboThl

MpOrpaMMHO-MaTEMaTHUYECKUX MOJIEJIeH, U KaK OHU MOTYT ObITh ONITUMU3UPOBAHBI?




Ne ni/n

BomnpocsI k 3a4ety

39

Kakue MeToapl M TEXHOJOTMH HCHOJB3YKOTCS Ul TECTUPOBAHUSA IPOTrPAMMHBIX
MaTeMaTUYECKUX MOJIEJIEN C IPYTUMU U IPUIIOKEHUSIMU?

Kax IIporpaMMHOC obecreyeHre MaTeMaTUUECKUX MO,Z[GJ'IGfI IMoMOract MacCcCOBOMY]

40 MPOM3BOJICTBY M YJIYUIICHHUIO Ka4eCTBA MPOTYKIIHH?
Kakum oOpa3oM MoxeT ObITh  HCIHOJB30BAHO IPOrpaMMHOE  OOecredeHue

41  |mMareMaTHUECKMX MOJENeH JUId aHalu3a PUCKOB M pealn3allil PELICHUH B CIOXHBIX
MpoeKTax?

42 Kakue MeToapl M alrOpuUTMbl HCHOJB3YKOTCS B IPOrPaMMHBIX MaTeMaTHYECKUX
MOJIEIISX JUISl TPOU3BOICTBEHHBIX POIECCOB?

43 Kak mporpammHoe oOecrieueHHMe MaTeMaTHYECKUX  MOJENed  MOXKeT  ObITbh
MCTIOJIB30BAHO JJIsl CO3JIAaHMsI ¥ TECTUPOBAHMS HOBBIX MPOJYKTOB U TEXHOJIOTHIA?

44 Kakue npumepsl NpUMEHEHHMs MaTeMaTHYECKUX MoJiesiell MOXXKHO HalWTH B 001acTH
MEIUITUHBI M 3[paBOOXPAaHEHHS?
Kakum o0pazoM mporpammHOe OOecTieueHHe MAaTeMaTHYCCKHUX MOJICICH MOKET OBITh

45  |MCroNb30BaHO Ui MOJEIUPOBAHMS IOBEIEHUS CIOXKHBIX CHUCTEM, TaKMX Kak
HDKOHOMHYECKHUE, ((MHAHCOBBIC MIIN COITMAIIbHBIC?

16 Kakue MeTo/ibl U aIrOPUTMBI MCIIOJIB3YIOTCS B IIPOTPAMMHBIX aHATUTUYECKUX MOJEIISAX
U151 aHATTM3a ¥ TPOTHO3MPOBAHMS PHIHKOB M TPEHIOB?
Kak mporpammHoe oOecrieueHHMe MaTeMAaTHYECKUX  MOJEIEH  MOXKET  OBbITH

47  MCTIONB30BAaHO JJIsl ONTUMH3AIMKM OW3HEC-TIPOLIECCOB M YIPABICHHUS TPEOOBaHHUIMU
peIpUATHS?

48 Kakne TeXHOIOTUH HCHONB3YIOTCS B TMPOTPAMMHO-MATEMaTHUYECKUX MOJEIAX |
oOecrieyeHns 6e30MaCHOCTH U 3alIUThl JAHHBIX?

49 Kakum o0pazom mporpamMmHoe oOecrieyeHHe MaTeMaTHYeCKUX MOJeNIell MOXKET OBITH
MCTIOJTB30BAHO JUIsl CO3JIAHMSI M aHAJIN3a O0ObEMHBIX U BPEMEHHBIX MOJIENICH?

50 Kakue MeTo/1bl ¥ aJITOPUTMBI UCHIOJIB3YIOTCSL B IPOTPAMMHO-MaTEMaTHUECKUX MOJIEISIX
7151 aHAJIM3a U pacueTa cucreM?

51 Kak mporpammHoe oOecrieueHHMe MaTeMAaTHYECKUX  MOJEIeH  MOXKeT  OBbITH
MCTIOJTB30BAHO JUIsl aHAJIN3a M PEIICHHS YKOJIOTHYECKUX pobiem?

52 Kakum 00pazomM MOKeT OBbITh MCIOJIB30BAaHO OOEcreueHue MaTeMaTHYeCKUX MOjenei
U1 aHaJTM3a M TPUOJIMIKEHUs IPOLIecCOB B cepe 00pazoBaHMsl U HAYKHU?
Kakre MeTo/IbI ¥ QJITOPUTMBI UCTIONB3YIOTCS B IPOTPAMMHBIX MaTEMAaTHIECKUX

53  |Mojensx Juid aHaIU3a M MPUOIMKEHHBIX POLIECCOB B chepe rocyAapCcTBEHHOTO
YIIpaBJICHUS ¥ TTOJUTHKH?
Kak mporpammHoe oOecrieueHHEe MaTeMaTHYECKUX  MOJENed  MOXeT  ObITh

54  |ucronp30BaHO IS aHAJIM3a W MPOTHO3UPOBAHHS COIMAIBHBIX M JIeMOTrpadUIecKuX

Mpo11eccoB?




7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NpoBeIeHus!
Cemectp . Kpurepun u HOpMbI OLIEHKH
MPOMEKYTOYHOIM
arTecTaumuu
5 3auert (YCTHO) y4auluiicst 3HaeT NPorpaMMHBIN MaTepuall,

«3a4YTCHO»

M3JIaraer ero 1o CyUIeCTBY, 3HACT NOHATUHNHBIN
amnmapar 110 TEME BOIIPOca, HE TOIYCKAeT
CYILIECTBEHHBIX YIIYIIEHUN U HETOYHOCTEN B
OTBETE Ha BOIIPOC, MOKET IIPABUIIBHO
IIPUMEHATHh TEOPETUYECKUE TIOJIOKECHUSA U
BJIaJieeT HEOOXOAUMBIMU YMEHUSIMU U
HAaBBIKAMM IIPU BBIITOJIHEHUH IPAKTUYECKUX
3ajaHUuN

«HEC
3a4TCHO»

yJaluicss 0OHapYyKUBAET CYIIECTBEHHBIE
npoOesbl B 3HAHUM OCHOBHOTO IIPOTPAaMMHOTO
MaTepuaia, I0IyCKaeT IPUHIUINAIBHEIE
OUIMOKY NP TPUMEHEHUU TEOPETUIECKUX
3HaHUH, KOTOPBIE HE TIO3BOJISIIOT EMY
IPOJOKUTH 00YYEeHHUE WU TIPUCTYIHUTH K
IPAKTUYECKOH eATEIbHOCTH 0€3
JONOJHUTEIBHOM MOJrOTOBKH MO AUCIUIUIMHE




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEpPATYpa

Kosmn4yecTBO B HAY4YHOH

Ne ABTOpBI, Tun (yueOHuk, yueOHoe mocodue, yue0Ho- I'on
3aryiaBue (3arojioBoK) oudanorexe / HammeHnoBanue
n/n COCTABUTEIH MeTOAMYECKOe M0Cco0ue, MPAKTUKYM, IP.) | H3JAHUA 3EC
1 | l'omockokos JI.II. | Kypc MmaremaTuieckoi yuebHoe mocooue 2021 OBC "Jlanp"
bu3uKU ¢
UCIIOJIb30BaHUEM TTIaKeTa
Maple - 576 c.
2 | Oxop3uH, B. A. [TpuknamHas MaTeMaTuKa yaeOHoe ocooue 2021 OBC "Jlanp"
B cuicteMe MATHCAD
3 | llopmues C.B. KommsrorepHoe yaeOHoe ocooue 2021 OBC "Jlanp"
MO/JICIIUPOBAHKE
(du3nYECKUX MPOIIECCOB B
nakere MATLAB - 736
C.
8.2. JlonosinuTebHAS JIUTEpPATypa
Ne ABTOpBI, Tun (yueOnuk, yuedHoe nocodue, yaedHo- TI'on Koawiecrso B naynoi
3aryiaBue (3aroJioBoK) oudanorexe / HammenoBanue
n/n COCTABHUTEH METOIHYECKOEe MOco0ue, MPAKTHKYM, AP.) | U3JaHHA 3EC
1 | CenoBE.C. OcCHOBBI pabOTHI B yaeOHoe mocodune 2016 OBC «Jlanby.
CUCTEME KOMITbIOTEPHOM
anreOpsl Mathematica.
-401 c.
2 | Xémpree X. /. MomnekymsipHOE yaeOHoe rmocoone 2020 3BC «Jlanb»

MOZICTTMPOBAHHE: TEOPHSI
U mpakThka — 322 c.




8.3. Ilepeuennr mpodeccHOHATBLHBIX 0a3 JAHHBIX M HMH(POPMAIMOHHBIX CHPABOYHBIX
CUCTEM

— Web of Science[DaexTpoHHbIii pecypc] : MyIbTUAUCIHUIUIMHAPHAS pedepaTrBHas 0asza
JTAHHBIX. — Philadelphia: ClarivateAnalitics, 2016- ) — Pexum JIOCTYyIIa
apps.webofknowledge.com. — 3aru1. ¢ skpana. — 3. pyc., aHIL.

Scopus [DnektponHHbIi pecypc] : pedeparuBHas 0a3a manubix. — Netherlands: Elsevier,
2004— . — Pexxum goctyma : scopus.com. — 3arir. C skpana. — SI3. pyc., aHII.

Elibrary [Dnextponnsiii pecype] : HaydHas 3yeKTpoHHas Oubamoreka. — Mocksa : HOB,
2000- . — Pexxum moctyma : elibrary.ru. — 3ari. ¢ sxpana. — 3. pyc., aHr.

8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus

Ne Haumenosanue IO PexBu3uTHI noronsi)pa
n/n (mara, HOMep, CPOK ACHCTBHUA)
1 | Windows 2013r., Ne 00179-40183-81808-AAOEM,
O6eccpouHbIf
2 | Microsoft Office 13 Ne61935138 ot 28.05.2012 (Geccpounblif)

8.5. Onucanne MaTepHaJIbHO-TEXHHYECKO 0a3bl, HEOOXOAUMOM ISl OCYLIeCTBJICHHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHMUILINHE

HaumeHnoBaHue 000py10BaHHBIX
y4eOHbIX Ka0MHeTOoB, JabopaTopuii,
MACTEPCKHUX M JAP. 00bEeKTOB 1JIs
NPOBe/eHUs NPAKTHYECKHUX U
n/n | J1a00paTOPHBIX 3aAHATHH, MOMEIeHN i 1JIA
CAMOCTOSITE/ILHOM PadoThI 00y4aromuxcst
(HOMep ayAUTOPHH)

IlepeyeHb OCHOBHOIO
o0opynoBanust

Komnerotrepnsiii knacc. Yuebnas ayauropus | Komnstotep (Monutop 177, cUCTEeMHBIN
JUIS TIPOBEACHUS 3aHATUH JekiuonHoro tuna. | 6mok Intel (R) Celeron (R) 2,66 GHz / 1
VYyeOnass ayautopuss g npoenenus | Gb / 80 Gb), mapmpyrtuza-top 2801
3aHATUM ceMuHapckoro Ttuma. YuyeOHas | Router, KOMMYTAaTop Catalyst,
ayIUTOpHs NIl TIPOBENIEHUS J1abopaTOpPHBIX | DKpaH/WHTEpakTUBHAs Jocka Smart Board
pabot. YuebHas aymutopus s Kypcosoro | TB, mnpoektop Acer P1303W., cron
MIPOEKTUPOBaHMs  (BBIIOJHEHHUS] KYPCOBBIX | IPENOAABATEIbCKUN, CTOJI YYCHUUECKUH,
pabot). YuebHas ayauTOpHs AJIs MPOBEACHUS | CTON ~ KOMIBIOTEPHBIN,  CTYN,  JIOCKa
TPYIITOBBIX u WH/IMBUYAIIbHBIX | ayAUTOpHAs (MapKepHas).

KOHCYNIbTallMii YueOHas ayauTopus JAjs
MIPOBEJCHUS 3aHATUNA TEKYIIEro KOHTPOJIA U
npomexxyrounoit arrecrarun. (YJIK-408)

Komnerorepnpiit  knacc. I[lomemenue g [CTOJIBI yHEHHYECKUE, CTYNIbSI YUYCHUYECKHE,
CaMOCTOSATEIILHOU paboTHI. VYuebnas |I[IK ¢ Beixonom B cetb HTEpHET
ayIATOpPUS  JUIsl  TPOBEIEHHS  3aHATHU
CEeMMHAPCKOTo TUMa. Y4yeOHas ayAuTOpHs JUIs
KYpPCOBOTO  IMPOEKTUPOBAHMS  (BBIMOIHEHUS
KypCOBBIX pPaboT). YueOHas ayauTOpus JUIs
IIPOBECHUS TPYNIOBBIX M WHAWBUAYaJIbHBIX
KOHCYNbTallMii. YdueOHas ayauTopus Ul
IIPOBECHUS 3aHATHI TEKYIIEro KOHTPOJA H
npomexxyrounoit arrectammu (I'-401)
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