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1. IVTAHUPYEMBIE PE3VYJIBTATBI OBYYEHUSA 11O JAMCHUIIJIMHE

Kareropus Kong 1 HaumeHnosanue HaumMmeHoBaHue moxkasaTens
Kon n HammenoBaHue

rpyIma WHIAKATOPA JOCTIKEHUS OLIEHMBAHUS PE3yJIbTaTa
(rpynna) Y KOMIIETEHIINHI a pa i . pesy
KOMIIETEHINHA KOMIIETEHIINHA 00y4JeHus IO AUCIUTUIHHE

Paspabotka I1K-1 Criocoben ITIK-1.1 Ananusupyer 3HaHMA
TpeOOBaHHI M | pa3pabaThIBaTh TpeGOoBaHHs K
HPOCKTHPOBAHHUE | TpeGoBaHUS U MIPOrpaMMHOMY
IPOTPAMMHOTO | jhoekTMpOBATH 00€eCIIeYCHHIO
obecneserys MPOrpaMMHOE I1K 1.2 [Tonumaer VMeHus
oOecrieueHue HPUHIUIIBI TTOCTPOSHUS
APXUTEKTYPHI
IPOTPaMMHOTO
oOecrieueHus, BUIbI
APXUTEKTYPHI
IPOrPaMMHOTr0 obecreueHust
I1K 1.3 Hcnons3yet npu HaBbixu
pa3paboTKe MPOrpaMMHOTO
obecrieueHns TUTIOBBIC
pelieHus, OudIMoTeKH
MPOrPaMMHBIX MOJTyJIEH,
11a0JI0HBL, KJIACCHl 00BEKTOB

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE
OBPA30BATEJIbHOM ITPOI'PAMMBI

1. Komnerennusa [IK-1 Cioco6eH paspadbarsiBaTh TPEOOBAHUSA U IIPOEKTUPOBATH
OPOrPAMMHOE 00ECIICUECHUE

I[aHHaH KOMIICTCHIIUA (bOpMI/IpyeTCSI CICAYIOIUMHA JUCIHHUIITIMHAMM.

Cranus HanmeHnoBanust 1ucuuIuiie
1. Crenudukanusi, apxUTEKTypa U MPOCKTUPOBAHUE MPOTPAMMHBIX CUCTEM
2. ApXHTEKTypa BEIYHCIUTEIBHBIX CHCTEM
3. YnpasieHnue nporpaMMHBIMHU TPOEKTaMH
4, CucrteMHOE MOJETTMPOBAaHHUE
5. MeTponorus, cTaHIapTH3aIus U cepTudUKAIHS TPOrpaMMHOTO obecrieueHHs
0. Teopus Han&xHOCTH
7. KoHcTpynposanue nporpaMMHOT0 o0ecTiedeHust
8. CucteMHBbIl aHanu3 U 00paboTKa HHPOPMALTUH
9. AJIMHHUCTPHPOBaHUE WHPOPMAITMOHHBIX CHCTEM
10. | KommbroTepHasi MaTeMaTHKa
11. | [IpousBoacTBeHHas MPEIAUILUIOMHAS PAKTHKA




3. OFBbEM JUCIMITJINHBI
OO01mas TpyI0eMKOCTh JUCIIUILINHBI COCTaBIIsIeT 3 3a4. eauawmil, 108 gacos.
JIMCIUTIITNHA peal3yeTcsl B paMKaxX MPaKTUIECKOW TOATOTOBKH: 2 3a4. ¢IMHHII.
dopMa NpOMEKYTOUHOMN ATTECTALMM 3auem

Bunx yuebnol paboThl Bcero | Cemectp

4acoB No 7

OO01mast TpyA0€MKOCTh JUCIUTUIIHBI, 4ac 108 108
KontakTHasi padoTa (ayAMTOPHbIE 3aHATHS), B T.4.: 53 53
JIEKIIUA 17 17
J1ab0paTOpHBIC 34 34
MIPAKTUICCKHE — —
IPYIIOBBIE KOHCYJIbTAIUU B TIEPUO]] TEOPETHUECKOTO 2 2

0o0ydYeHUs U IPOMEKYTOUYHOU aTTECTAINN

CamocrosiTesibHasi padoTa CTY/ICHTOB, BKJIIOYAS 55 55

HHIMBUAYAJbHbIE U TPYNNOBbIE KOHCYJILTAIIUH, B TOM

yucie:
KypcoBoii npoekt — —
Kypcogas pabora — —
PacuetHo-rpaduueckoe 3aanue — —
WNHuBuayanpHOE JOMANIHEE 3aaHUe — —
CamocrosiTenpHasi paboTa Ha OJATOTOBKY K ayTUTOPHBIM 53 53
3aHATUSM (JIEKIHH, TPAKTHYECKHE 3aHITHS, 1a00paTOpHbIE
3aHATHSA)

3auer _ _




4. COAEP KAHUE JTNCIMIIJIMHBI

4.1 HamMeHOBaHUE TeM, HX COJepP:KaHuEe U 00beM

Kypc4 Cemectp 7

OObem Ha TeMaTHYECKUi
paszeln o BugaM y4eOHOH
Harpy3KH, 4ac
xR
Neo HauMmeHoBaHuE pasjeia . o %
n/m (kpaTKoe coziepKaHue) S 2 5
¢ BB
E | 82| 88| 3¢
= = S =SS O o
1. Cpena MaTeMaTHYeCKUX BBIYMCICHUN
Cunrakcuc. CoctaB craHAapTHeIX OuOamorek. IIpumepsl 16 12 20
BBIYHCIICHUI 10 pa3jesiaM MaTeMaTHKH.
2. OCHOBBI IPOTPAMMHUPOBAHUS
[{ukel ¥ BeTBJICHUSI. MacCHBBI, MATPHUIIBI, OTIEPATOPHI U 4 8 13
UX Ipe/cTaBiIeHus. Busyanusanus BHIYMCICHHN.
3. MonuenupoBanue ¥ popMaTu3aIms
Co3pnanue mozeneil. Opranusanus KOMOMHUPOBAHHBIX 14 14 20
CHMBOJIbHO-YUCIICHHBIX BbIUuciIeHNH. KoHuenm
ydacTus rmojibp3oBatens. Mcrnons3oBanue TEKCTOBOTO
penakropa.
BCET'O 17 34 53
4.2. Conep:xaHue NPaAaKTHYECKUX (CEMUHAPCKUX) 3aHATHIA
Y4eOHBIM MJIAHOM HE MPETyCMOTPEHBI.
4.3. Conep:xaHue J1aDOPATOPHBIX 3aHATHI
Ne HanmMeHnoBanue Tema nabopaTopHOro 3aHATUS K-Bo CamocrosTenbHas
n/n | pasnena AUCHUTUINHBI 9acoB nf;foofoa;;; .
ayJIUTOPHBIM
3aHATUAM
cemectp Ne 6

1 | Cpena matematnueckux | Anredpanyeckue M aHaJTUTHYECKHE 4 4
BBIUHCICHUH SYmPy BBIYUCIICHHUS.

MartpudHble BHIYUCICHHUS. 4 4
Pemenue nudpepeHanbHbIX 4 4
YPaBHEHUM.

2 | OcHOBBI WtepannoHHbIE BEIUNCIECHHUS. 4 4
MIPOrpaMMHUPOBaHUS B 3asauu ONTUMU3ALIMH. 4 4
SymPy

3 | MogenupoBanue 1 Mexanudeckue Moaen B SymPy. 4 4
dopmanuzarus B SYymPy | MoaenupoBaHue d7IeKTPHIECKIX 4 4

Lenen.
OcHOBBI MOJIENTMPOBAHUS 6 6
CIUIOIIHBIX CPE/l.
HUTOrO: 34 34
BCETIO: 68




4.4. Conep:xaHue KypcoBOIro NMpoeKkTa/padoThl

Y4eOHBIM IJIAHOM HE MPEYCMOTPEHBI.

4.5. Conep:xxanue pacueTHO-rpa¢puuecKoro 3aJanms,
HHAUBHUAYAJTbHBIX JOMAIIHUX 3aJaHUH

VY4eOHBIM IJITAHOM HE MPETYCMOTPEHBI.

5. OHEHOYHbIE MATEPUAJIbI U151 TIPOBEJEHUA TEKYHIEI'O
KOHTPOJIA, IPOMEXYTOYHOU ATTECTAIIUN

5.1. Peaniu3anus KoMneTeH Uil
1. Kommnerenmus IIK-1. CrmocobGeHn paspabaTeiBaTh TpeOOBaHHS M TPOCKTHUPOBATH

MIPOTpaMMHOE 00ECTICUCHHUE.

HanmenoBaHue MHAMKATOPA NOCTHKEHUS
KOMIICTCHIINH

I/ICHOHLSYCMLIC CpeaAcCTBa OICHUBAHUA

[1IK-1.1 Ananusupyer TpeboBaHus K
IPOrpaMMHOMY 00€CIIeYEeHUI0

3amuTa 1a00paTopHO PabOTHI

I1IK 1.2 [TonumaeT npUHLIMIIBI IOCTPOSHUS
apXUTEKTYpbl IPOrPAMMHOTO

3amuTa naboparopHoi padoTsl, 3ammTa 13

o0ecrieYeHus1, BUIbI apXUTEKTYPHI
IIPOrpaMMHOT0 00ecreueHust

[IK 1.3 Wcnonb3yet mipu pazpaboTke
IIPOrpaMMHOTO 00eCIIeUeHUs TUIIOBbIE
penienus, 6MOIMOTEeKH MPOrPaMMHBIX
MOJTyJIeH, 111a0JIOHBI, KJIACCHI 00BEKTOB

3amuTa naboparopHoii padoTsl, 3ammuTa 13, sx3ameH

5.2. TunoBbie KOHTPOJIbHBIE 32IaHUA IS IPOMEKYTOYHOM ATTECTALUH

5.2.1. IlepeyeHb KOHTPOJIBHBIX BONIPOCOB (TUIOBBIX 32IaHU )

IS DK3aMeHa

No HaunmenoBanue
n/m pasnena CogepxaHue BOIIPOCOB (TUIOBBIX 3aJaHH)
JACITUTUTAHBI
1 Cpena Hasnauenue u mpuHIMI JEHCTBUS CPE CHMBOJIBHBIX BBIYHCICHUH.
MaTeMaTHIECKHUX OO6uacT BBOJIa ¥ BBIBOJIA IAHHBIX B SYMPY.
Bbunciennit SymPy | IlepemenHbie 1 MaccuBBI B SYmPY.
DYHKIUU U IPOLELYPHI.
bubnunorexku SymPy.
UwrcrieHHbIC BEIYNCIICHHMS.
Kraccel 3aa4, penaeMbix ¢ moMoIbi0 SYymPy, orpanndeHusl.
2 OcHoBBI [Tonstue mporpammser B SymPy.
nporpaMMUpoBaHus | MeTo sl BBOJA TaHHBIX.
B SymPy Opranu3zanus UKJIOB.
Opranu3zaiivs BeTBICHHI.
Hcnonb3oBaHue npoueayp U YUCIECHHBIX BRIYUCICHUN.
MeTo/161 BEIBO/IA JAHHBIX U BU3YyaTH3aIusl.
3 MopenupoBanue u [Monstue mogenu B SymPy.
dbopmanmzanus B Mertoap! hopmanu3auy MoIeIIeH.




SymPy

O1LeHKA CII0KHOCTH BBEIYHCIECHUN B MOJIEH.

MeToapl ONITUMHU3AINY BEIUMCIICHUHN.

MopenupoBaHrue MEXaHUIECKUX SBJICHUH.

MopenupoBaHue 31EKTPUUECKUX 1IETIEH.

MopenupoBaHue CILIOMIHBIX cpell, popMyIHMpOBKa 3aa4.
MopenupoBaHue CIUIOUIHBIX CPE, METOIbI pEIICHUH.
MopenupoBaHue CIUIONIHBIX CPE, BU3YaIU3aIUs PE3YJIbTaTOB.

5.3. TunoBbie KOHTPOJIbHBIE 3aJaHUsA (MATEPHUAJIbI)
JJISl TEKYLero KOHTPOJISA B ceMecTpe

Texywjuit KOhmpo1b OCYIIECTBISIETCS B TEUEHHE ceMecTpa B (opMe 3alluThl

nabopaToOpHBIX paboT.

3amura nabopaTOpHOM pabOTHl MPOBOAMTHCS B (OpME YCTHOrO Ompoca
oOy4aromierocsi ¥ HarpaBJieHa Ha TPOBEPKY CTENEHN YCBOCHUS MaTepHraia U MIOHUMAaHUS
TEOPETHUUECKUX CBEJCHUM, MHCIOIb3YEMbIX B TPOIECCE BBIMOIHEHUS PaOOTHI; IS
3alUTHl HEOOXOJIMMO TPEJICTaBUTh B TMEYAaTHOM (PYKOMUCHOHM) QopMe OTYeT IO
nabopaTopHOil paboTe, BBIMOJHEHHBI CaMOCTOSTEIBHO U B COOTBETCTBHHM CO BCEMU

TpeOOBaHUSIMU,

HpI/IBeI[éHHBIMI/I B MCTOOAMYCCKHUX YKa3aHUAX K  BbIIIOJIHCHHUIO

nabopaTopHbIX paboT. [IpumepHBIe MEepedYeHh KOHTPOIBHBIX BOIPOCOB ISl 3aIUTHI
71a00paTOPHBIX pabOT NPUBE/ICH B TAOJUIIE:

Temaruka 1abopaTopHOi pabOThHI

KoOHTpoJIbHBIE BOIPOCHI

JlaGopatopHas pabota Nel.
Anrebpanueckue u
AQHAJIUTUYECKUE BBIUMCIICHUS

JlabGopaTopHas pabora  Ne2
MaTtpuyHble BEIUUCICHHUS.

JlaGopatopHas pabota Ne3.
Pemenue nuddepennmanbHbIx
ypaBHEHUHU

Haznauenne wu
BBIYMCIICHHI.
OO6nacTu BBOJIa ¥ BBIBOJIA IaHHBIX B SYMPY.

[lepemennsie 1 MaccuBbl B SYymPy.

OyHKIUH U TPOLETYPHI.

bubmmorexkn SymPy.

YucreHHbIe BEIYUCIICHUS.

Knaccel 3aa4, penraeMsix ¢ moMomib0 SYmPY, orpaHideHus.

IMPUHIUIT JIeNCTBUSA cpea CHMBOJIBHBIX

JlaGopaTtophnast pabota Ne4.
HTepaninoHHbIC BEIUMCICHHUS.

JlaGopaTtopHnast pabota NoS5.
3amaun ONTUMHU3AIUH.

[Tonstue mporpammsr B SymPy.

Mertoab! BBOJa JaHHBIX.

Opranu3anus UKJIOB.

Opranuzanus BeTBIECHUI.

Hcnonp30BaHne POLIEAYP Y YNCICHHBIX BHIYHACICHUH.
MeTob! BBIBOJIA IAHHBIX U BU3YaJTH3AIHSL.

JlaGopaTopHuas pa6otalNe6.
Mexannueckue mojienu B SymPy.

JlaGopaTtopnast pabota Ne7.
MonenupoBaHue dIEKTPUIECKUX
nernein

JlaGopatopHas pabota Ne§.
OCHOBBI MOJIETUPOBAHMS
CIUIOLIHBIX CPEI.

[Monsatue moxenu B SymPy.

Mertoab!l popmanu3anuu Mojenei.

OneHKa CII0)KHOCTH BBIYMCIIEHUN B MOJEIIH.

Meroas! ONTUMU3ALNUY BBIYUCICHUH.

MopennpoBaHue MEXaHUYECKUX SIBJICHUM.

MopenupoBaHue IEKTPUIECKUX LIETIEH.

MogenupoBaHue CIUIOIIHBIX cpell, POpMyINPOBKA 3ajad.
MopenupoBaHue CIUIOMHBIX CPEl, METObI PELICHUMN.
MonennpoBaHue CINIOMIHBIX CPEJl, BU3yaIU3alus Pe3yIbTaTOB.

Kpumepuu ouenxku nadopamopnoii pabomel: nadoparopHas padbora CUHTACTCS
3aIUIIEHHON, €CIM CTYACHT BBINOJHII 3aJaHue K padOTe IMOJTHOCTHIO W BO BpPEMs
YCTHOTO oOmpoca MO paldoTe TPaBWIBHO OTBETWJ HA 3aJlaHHBIE MPEToJaBaTesieM

AOIIOJIHUTCIIbHBIC BOIIPOCHI.




5.4. Onucanne KpUTEpPUEB OICHUBAHUA KOMIIETEHIMA M IIKAJIbI OLIEHUBAHUS

[Ipyn mpomexyTOuHOM arTecTaniud B (opMe 3ayeTa HCIONb3YEeTCs CIeAYIoIast
IIKaja OLEHUBAHUS: 3a4TEHO, HE 3aUTEHO.

Kpurepusimu onieHuBaHusl JOCTUKEHUN ITIOKA3ATENIEH SIBISIOTCS:

HaumenoBanue
MOKa3aTest
OLICHUBAHUS
pe3yabTaTa 00y4eHuUs
0 JIMCITUTIIIHE

Kpurepuii onieHuBaHus

3HaHus 3HaHUe OCHOBHBIX IOHSITHUN U NPUHIMIIOB Pa0OTHI CPeabl MaTEMAaTHUECKUX
BEIUUCIeHUNA SYymPy
O6BeM OCBOCHHOTO MaTepHaa
ITonHOTa OTBETOB HA BOIIPOCHI
YUeTKOCTh U310XKEHUS U UHTEPIIPETAIlMN 3HAaHUH

YMmenus YMeTh COCTABIISTh U PEATH30BbIBATH IPOTPaMMBbI B CPEAE MATEMATUIECKUX BHIYMCIICHUN
SymPy
YMenue PCAIIM30BbBIBATH HUKJIbI, BETBJICHUA. NPOUCAYPHI U YUCJICHHBIC BBIYHUCICHUA
B CpeJle MAaTeMaTHYEeCKHUX BRIYHCICHUH SYMPY
YMeHue npoBepsTh pelieHUE U aHAIN3UPOBATh PE3YJIbTAThI

HaBLIKI/I BJ'Ia)Z[CHI/Ie HaBbIKaMH MOACIIUPOBAHUA U q)OpMaIII/I?,aHI/II/I B CpCAC€ MaTEMAaTUUCCKUX

BEIUUCIEeHHNA SymPy

KauecTBo BBIITOIHEHHS IPOrpaMM, MOACTHPOBAHUS U (hopMaH3aIiy B cpere
MaTeMaTHYECKHUX BBIYMCIECHHH SYmPy

CaMOCTOSATENNFHOCTD BHITIOIHEHUST pa0OT B Cpeie MAaTEMaTHIECCKUX BBIUMCICHUN

SymPy

OneHka nmpenojaBaTeyaeM BbICTABIIAETCS HHTErPATIBLHO C YUYETOM BCEX MTOKa3aTeen
Y KpUTEPHUEB OLICHUBAHUS.

Ornenka c(hopMHUPOBAHHOCTH KOMITIETESHIIMH 110 IMOKa3aTeNt0 3HAHNUS.

Kpurepnii

ypOBeHL OCBOCHHUA M OIICHKA

HE 3a4TCHO 3a4TCHO

MaTeMaTHYECKUX
BbIUKCIeHHHA SymPy

3HaHUE OCHOBHBIX IIOHATHHU U
MIPUHIIAIIOB PabOThI CpeIbl

He 3HaeT OCHOBHBIX IOHATUI U
MIPUHLMIIOB PabOThI CPEbl
MaTeMaTHYeCKUX BhIYUCICHUH SymPy

3HaeT NOHATUH U MPUHIIUIIOB
paboThI cpenbl MaTeMaTHYeCKUX
BBIYHCIEHUHA SymPy

O0BEM OCBOEHHOTO
MaTepuaa

He 3naeT 3HaUUTEIBHON YacTH
Marepuana JUCHUIUIMHBI

O6J'Ia,[[aeT TBEPABIM U ITOJIHBIM
3HAHHUCM MaTepurajia AUCHUIIINHBI,
BJI1aACCT JONOJHHUTCIIBHBIMA
SHaHUAMHA

IlonHOTa OTBETOB HA

He nmaer oTBeTs! Ha GOIBIIMHCTBO [aeT nosiHele, pa3BepHYyTHIE OTBETHI

BOITPOCKI BOIIPOCOB Ha MTOCTAaBJICHHBIE BOITPOCHI
YeTKOoCTh U3JI0KEHUS U W3znaraer 3HaHus 0€3 JIOrMYECKON W3naraet 3HaHUA B JIOTHYECKON
UHTEpHpEeTaly 3HAHUH MOCJIEA0BATEHLHOCTH THOCIIEIOBATCILHOCTH,

CaMOCTOSITEIBHO X UHTEPIPETUPYSI
U aHAIM3UPYS

Ornenka c)OpMUPOBAHHOCTH KOMIIETEHIIMM 1O MOKA3aTeNII0 Y MEHHUSI.

Kpurepuit

YpoBEHBb OCBOEHUSI M OLICHKA
HE 3a4TEHO

3a4TCHO

YMeTh coCcTaBIATE U

PCAIN30BLIBATH IPOIrpaMMbI B

BezommbovHO cocTaBsieT u
peaM30BBIBACT MPOTPAMMEI B
cpesie MaTeMaTUYECKUX

He ymeer coctaBisiteh u
peann30BbIBaTh IPOrPAMMEI B CpeJie
MaTeMaTHIECKUX BRIUHCICHUH SymPy




cpenie MaTEMaTHYECKUX BBEIYHCIICHUHA SymPy
BBIYHCIICHUHA SymPy

YMeHue pealn3oBbIBaTh He ymeer peann3oBbIBaTh IUKIIb, YMeeT pean30BbIBaTh LUKIIBL,
LUKJIbI, BETBICHHS. BETBJICHHUS. IPOLIETYPbI U YHUCIICHHbIE BETBJICHUS. IPOLIEYPHI U
IPOLESYPHI U YHCIICHHBIE BBIYHMCIICHUS B CPEZIC MAaTEMaTHIECKUX YHCIIEHHBIE BHIUUCIICHHS B CPEZIC
BBIYMCIICHUSA B CPENIEC BBIYHCIICHUNA SymPy MaTeMAaTUYECKUX BBIYUCIICHUI
MaTEMaTHYECKUX SymPy

BbIuncieHuid SymPy

YMeHure npoBepsTh pelieHne He ymeer npoBepsTh perieHue u YMeeT npoBepsTh pelieHue u
Y aHAJIM3MPOBATh PE3YJIBTaThl | AHANU3MPOBATh PE3YJIBTATh AHAJIM3UPOBATh PE3yJIbTATHI

Omnenka chopMHUPOBAaHHOCTH KOMIICTSHITHH 1O TTOKa3aTesro HaBbIky.

Kpurepuit YpOBEHb OCBOCHMS U OLICHKA
HE 3a4TEHO 3a4TE€HO

Brnanenue HaBbIKamMu He Bnageer HaBbikamMu MozenupoBanust | [IpodeccroHansHO BlageeT
MOJICITUPOBAHUS U 1 hopMaNnH3alny B cCpese HaBBIKAMH MOJICIIUPOBAHHUS 1
(dhopManuzanmu B cpejie MaTeMaTHUYECKUX BhUuciaeHuit SymPy (hopmanm3anmu B cpene
MaTeMaTHYECKHX MaTeMaTHYECKUX BBIYMCIICHUN
BbIAUCIeHn SymPy SymPy
KadecTBO BBITOTHEHUS He BnazeeT HaBBIKAMH COCTaBIICHUS [MpodeccnonanbHo BiageeT
MpOTrpaMM, MOJICIMPOBAHUS 1 | TIPOrpaMM, MOJCITHUPOBAHUS U HABBIKAMU COCTABJICHUS
dbopmanu3anuu B cpese (dopmanu3anuu B cpese MpOrpaMM, MOJICITUPOBAHUSI 1

MaTeMaTHYECKUX
BbIUKCIeHUH SymPy

MaTeMaTUYECKUX BbIUUCICHUN SymPy (hopManmzamm B cpene
MaTeMaTHYEeCKUX BBIYHCIICHHI

SymPy
CaMOCTOSTETLHOCTD He MoskxeT caMOoCTOSTEIIBEHO CaMOCTOSITEILHO BEBITIOIHSIET
BEITIOJIHEHUS PaboT B cpelie BBITIOJIHSTH PabOTHI B Cpejie paboThI B cpezie
MAaTEMAaTUYCCKUX MaAaTEMATUYCCKUX BI)I‘II/ICJ'ICHI/Iﬁ SymPy MaATEMATUYCCKUX BI)I‘II/ICJICHI/Iﬁ
BbIUKCIEHHHA SymPy SymPy




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOIUYECKOE OBECIIEYEHHE

6.1. MaTepuajibHO-TEXHHYECKOE 00ecreyeHHe

No HaumeHoBaHue crieuaabHBIX TOMEeHUH U | OCHAIICHHOCT CIICIIUAIbHBIX IIOMEIICHUN
MTOMEIICHUH I CaMOCTOSITEIIbHOM pabOThHI MTOMEIICHHUH JIJI1 CAaMOCTOSITEIBHOW paObOThI
1 YueOHast ayTUTOPHS U IPOBEICHUS Crenmanu3upoBaHHasi MeOeb.
JIEKIIMOHHBIX 3aHATUH «J[aboparopus MynbpTUMeaMiTHAsS YCTAHOBKA, YKpaH, TOCKH
TEXHOJIOTHI M METOJIOB IPOTPAMMHUPOBAHUS
I'VK Ne430
2 YyueOHast ayTUuTOPHS U1 IPOBEICHUS JUIS Crenmanu3upoBaHHasi MeOeb.
MIPOBEICHUS JTA0OPATOPHBIX 3aHATHI Kommbrorepsr Ha 6a3e nporeccopon Intel nnn
«Jlaboparopusi cereii U cucTeM niepenadn AMD.
unpopmanum» 'YK No426
3 YuTanbHbIA 3471 OMOIUOTEKN IS Crnenmanu3upoBaHHas MeOCIIb.

CaMOCTOSITEIbHON PabOThI

KOMHLIOTepHail TCXHHUKA, IIOAKIOYCHHAA K
CCTU UHTCPHET U UMCIOLIaA NOCTYII B
3.]'[eKTpOHHO-O6paSOBaTCJ'ILHYIO cpeay

6.2. JIM1eH3MOHHO€E U CBOOOHO pacnpocrpansaeMoce nmporpaMmmMmHoOe o0ecreyeHue

No

[TepeyeHb JIMIIEH3HOHHOTO MTPOTPAMMHOTO
obecrieueHus.

PexBu3uTHI MMOATBCPKAAOIICTO JOKYMCHTA

1.

Microsoft Windows 10 KopmoparuBHas

(Cornamenue Microsoft Open Value
Subscription V9221014 Cornamenue
newicrBurenbHo ¢ 01.11.2020 mo 31.10.2023).
Horosop nocraBku 110 Ne 128-21 ot
30.10.2021.

Microsoft Office Professional Plus 2016

(Cornamenune Microsoft Open Value
Subscription V9221014 Cornamenue
nercreutenbHO ¢ 01.11.2020 mo 31.10.2023).
HoroBop noctaBku [10 Ne 128-21 ot
30.10.2021.

Kaspersky Endpoint Security
«CranmaptHsiii Russian Edition»

CyOnuuen3nonHsli forosop Ne 102 ot
24.05.2018. Cpok neicTBusl TULEH3UH A0
19.08.2020 I'paxxmancko-npaBoBoit Jlorosop
(Kontpakt) Ne 27782 «IlocTtaBka mpojyieHUS
npaBa moJib30BaHus (uien3un) Kaspersky
Endpoint Security ot 03.06.2020. Cpoxk
nevctBua auueH3uu 19.08.2022r.

Google Chrome

CBoOoano pacnpoctpansiemoe [10 cormacHo
YCJIOBHSIM JIMIIEH3UOHHOT'O COTJIAIICHHS

Cpensr mporpammupoBanust Dev C++ |
CodeBlocks, Visual Studio Community
Edition

CBoOoano pacnpoctpansiemoe I10 cormacHo
YCJIOBHSIM JIMIIEH3UOHHOTO COTJIAIICHHS




6.3. [lepeueHb y4eOHBIX U3JAHUI U YU4eOHO-METOAMYECKHX MATEPHAJIOB

1. Kupcanos, M. H. Maremartuka u nmporpammupoBanue B SymPYy: yue6Hoe nmocodue
/ M. H. KupcanoB. — Mockga: Aii [ITu Ap Memna, 2020. — 164 ¢c. — ISBN 978-5-4497-
0585-3. — TexcT: anexkrponnsiit // Ludposoit oOpazoBatensusbiil pecypc IPR SMART:
[caiiT]. — URL.: https://www.iprbookshop.ru/95593.html

2. Muxees, C. A. OcHoBbI BekTOpHOH anreOpsl B SYMPY': yue6Hoe mocodue / C. A.
MuxeeB, B. H. Peokukos, U. B. IlBetkoB. — TBepb: TBepckol rocyaapCTBEHHBIN
yauBepcuteT, 2020. — 160 ¢. — Texct: anmexTponHsIii // IudpoBoit oOpazoBaTeIbHBIM
pecype IPR SMART: [caiit]. — URL.: https://www.iprbookshop.ru/111580.html

3.  Jpskonos, B. II. SymPy 9.5/10 B marematuke, ¢uzuke u odbpazoBanuu / B. II.
HesaxonoB. — Mocksa: COJIOH-ITPECC, 2017. — 720 c. — ISBN 5-98003-258-4. —
Tekct: anextponsslit // Iudposoit obpazoarensubiii pecypc IPR SMART: [caiiT]. —
URL.: https://www.iprbookshop.ru/90431.htmi

4. Eropos, A. 1. O6sikHOBeHHBIE MU PepeHInanbable ypaBHEHHS U cucTemMa SymPy
/ A. W. EropoB. — Mocksa: COJIOH-ITPECC, 2016. — 392 c. — ISBN 978-5-91359-
205-7. — Texkcrt: snextponnsit // Ludposoit oOpazoBatenbubiii pecypc IPR SMART:
[caiiT]. — URL.: https://www.iprbookshop.ru/64928.html

5.  bynun, M. A. SymPy s cryaentoB ¢usukoB. Yacts 1: yuebHOe mocobue / M. A.

bynun. — PocrtoB-Ha-Jlony: M3pgatensctBo FOkHOTO (enepanibHOTO YHUBEPCHUTETA,
2015. — 231 c. — ISBN 978-5-9275-1893-7. — Texkct: snextponusiii // Hudposoii
o0Opa3oBaTeIbHBIHI pecypc IPR SMART: [caiT]. — URL:

https://www.iprbookshop.ru/78658.html

6.4. IlepeyeHb MHTEPHET PeCypPCoB, NPodecCHOHAIBLHBIX 0a3 TaHHBIX,
HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM

1. DOnexrtponnas Oubnuoreka (Ha Oaze DBC «bubmmoTex») — Pexum nocrtymna:
http://ntb.bstu.ru
2. DOnexkTpoHHO-OmOmmoTeunas cuctema [PRbooks —  Pexum  gocryma:

http://www.iprbookshop.ru
3. DnexkTpoHHO-OMOJIMOTEUHast cuctemMa «YHuBepcurerckas oudmuoreka ONLINE»
— Pexxum poctyna: http://www.biblioclub.ru/


http://www.iprbookshop.ru/

