MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUNA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIbHOE YUYPEXIEHUE
BBICHIEI'O ObPA3OBAHUA

"BPATCKHM T'OCYIAPCTBEHHBI YHUBEPCUTET"
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AOKYMEHT MOAMUCAH .
SNEKTPOHHOW NOAMUCHIO [IpopexTop no yuebHoit paboTe
E.N.JTykoBHHKOBa
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B. :C n Ci
Doicrawrenen: o 16.01.2023 Ao 10.04.2024 16 moHA 2023 r.
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PABOYAS MTPOI'PAMMA JIUCIITUTIJIMHBI
b1.B./IB.01.02 UmuTanunoHHOe MOJeJIMPOBAHNE

3akperieHa 3a kadbeapoir  MHdopMaTHKU, MATEMATUKU U (PU3UKHU

VYyeOnsii itan  b090302 23 UCuT.plx
Hanpasnenue:  09.03.02  UudpopmanmoHHble  CUCTEMBI U
TEXHOJIOTUU

KBamudunkarms Bbakaaasp

dopma 0OydyeHuss ~ OYHAast
OO6mmas TPy 10€MKOCTh 4 3ET

Bunel koHTpOISA B ceMecTpax:
KounTponshas padora 4, Dx3ameH 4

Pacnpene.ueﬂne Jaco0B JUCHMIIJIMHBI IO ceMECTPaM

CemecTtp
(<Kypc>.<Cemectp Ha 4(2.2)
Kypee>) Hroro
Henens 16
Bupn 3ansatuii vl | PO | v PIl
Jlexumn 32 132 |32 (32
JlaGopatopHsie 32 (32 |32 |32
B tom uucne uHT. 8 8 8 8
B toMm unce B popme 32 132 |32 (32
MPaKT.TIOATOTOBKH
Uroro ayn. 64 |64 |64 |64
KonraxtHas pabota 64 |64 |64 |04
Cawm. pabota 44 144 |44 |44
Yacbl Ha KOHTPOJIb 36 |36 |36 |36
Hroro 144 | 144 | 144 | 144
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[Iporpammy coctaBui(n):
K.m.H., 0oy., B.A. Menvnukosa

Pabouas mporpaMmMa JUCIUILTAHBI
NmuTaunonHoe Moae MpoBaHue
paspabotana B coorBercTBHM ¢ PI'OC:

Gbez[epanLHLIﬁ TOCYﬂapCTBCHHBIﬁ O6pa30BaTCHBHBIﬁ CTaHAApPT BBICHICTO O6pa30BaHI/I$I - 6aKaJ'IaBpI/IaT 1o

HanpasiieHuto nmoarotoBku 09.03.02 MapopmaimoHHble cCUCTEMbI U TEXHOJIOTUHU (TIprKa3 MUHOOpHAYKU
Poccum ot 9/19/2017 1. Ne 926)

COCTaBJICHAa HAa OCHOBAaHHH yqeGHoro I1J1aHa:

Hamnpagnenue: 09.03.02 MudopmarnmonHbie CUCTEMBI U TEXHOJIOTUN
YTBEPXKACHHOTO IpHKa30oM pekTopa oT 17.02.2023 Ne 72.

Pabouas mporpamma o100peHa Ha 3acelaHuH Kadeapsl

NudpopmaTnku, MAaTEMATHKH U GU3HKHU

ITpotokon ot 21.04.2023 1. Ne9
Cpok neiictBus mporpamMmbl: 2023-2027 yu.T.

3aB. xadenpoii 'opoxos Jlenuc bopucosuu

[Ipencenarens MK®
crapuuii npenojasatens Jlatymkuna C.B. 24.04.2023 1. Ne9
OtBetcTBeHHbIN 3a peanuzanuio OITOIT I'opoxos /1.b.
(moamnuce) (®UO)
JupexTop 6uOaroTeKH Cotauk T.®.
(moamuck)
Ne perucrpanmu 50

(MeToaMYeCKU OT/AEI)
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Buzuposanue PII/] 1uis1 ucnostHeHMs1 B 0YepeHOM y4eOHOM roay

[Ipencenarens MK®
2024 r.

Pabouast mporpamMmMa nepecMoTpeHa, 00CykIeHa U 0H00peHa st
ucnonaenus B 2024-2025 yyeOHOM Toay Ha 3acenaHUH Kadbeapbl
HNudopmaTnku, MAaTEeMaTHKU U PU3NKH

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporoxon ot 2024 r. Ne
3aB. kadenpoit

Buzuposanue PII/] nu1s1 ucnosiHeHMs1 B 0YepeHOM Y4eOHOM roay

IIpencenarens MK®
2025 .

Pabouas mporpamma repecMoTpeHa, o0CykIeHa U ogo0peHa It

ucnoanenus B 2025-2026 yueObnoM roay Ha 3aceganun kaheapol
HNudopmaTukyn, MaTeMaTHKU U (PU3UKH

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporokonm ot 20251, Ne
3aB. xaenpoit

Buzuposanue PII/] nuis1 ucnostHeHus1 B 0UepeHOM Y4eOHOM roy

IIpencenarens MK®
. 2026 .

Pabouas mporpamma nepecMoTpeHa, 00CykIeHa 1 ogo0peHa st
ucroinaenus B 2026-2027 yueOHOM roay Ha 3acenaHuu Kadeapbl
HNudopmaTukn, MaTeMaTHKU U (PU3UKHA

Brecensl m3menenus/nonoxnenus ([Ipunoxenue )

[Iporokom or 2026 . Ne
3aB. kabenpoit

Buzuposanue PII/] 1uis1 ucnosiHeHMs1 B 0YepeHOM y4eOHOM roay

[Ipencenarens MK®

- 2027 .

PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s

ucnonHenus B 2027-2028 yyeGHOM rofy Ha 3acegaHnuy Kadeapsl
HNndopmaTukn, MaTeMaTHKU U (PU3UKH

Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

IIpotoxom ot 2027 1. Ne
3aB. kadenapoit



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.

Ju—

c(hopMupOBaTh y 00YIAIOMNXCS MPEIACTABICHNS O MECTE M POJIH MAaTEMaTHIECKOTO MOJICIIHPOBAHIS B COBPEMEHHOM
Hay4HO-TEXHHUECKOM Mporpecce U Cocobax perieHus CI0KHBIX TEXHUIECKUX MPOoOIeM; COPHEHTUPOBATh CTYACHTOB Ha
HCIIOJIb30BaHNE MAaTEMaTHKH IIPU pelICHUH (DYHIaMEHTAIBHBIX U IIPUKIIAHBIX 33/1a4 B €CTECTBO3HAHUH U PYTUX
001aCcTAX KU3HESSATEIFHOCTH; IOBBICHTH YPOBEHD (DYHIAMEHTAIBHOH ITOTOTOBKH 00yYarOIIIXCSL.

2. MECTO JJMCIIMIIVIMHBI B CTPYKTYPE OOII

uxn (pazgen) OOIT: | b1.B./IB.01.02

21

TpeGoBaHus K NpeABAPUTEIbHOI MOATOTOBKE 00y4YaIOIIErocs:

2.1.1

AJNTOPUTMBI ¥ CTPYKTYPBI JJaHHBIX

2.1.2

Marematuka

2.13

VYueOHast (03HAKOMHTEIIbHAS ) TIPAKTHKA

2.2

III/ICHI/IHJIHHLI U MPAKTUKHU, 1] KOTOPBIX 0CBOCHUE JAHHOM JUCUHUIIJIMHBI (MOIly.]'[ﬂ) HeOﬁXOIlI/lMO Kak
npeamecTreyrouiee:

221

Texnonoruu 06pabOTKH U aHAJIH3a JAaHHBIX

222

MGTOI[I)I OIITUMH3allNH

223

BrinonHeHue u 3amura BLIHyCKHOﬁ KBaJIPI(I)PIKaI.IHOHHOfI pa6OTLI

3. KOMIIETEHIIMA OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUTLITUHBI

(MOIYJIST)

IIK-1: CnocodHocTh MPOBOJAUTDH UCCJICA0BAHUSA HA BCEX ITANAX KU3HEHHOTI'0 HUKJIA IPOTrPaMMHBIX CPEACTB

Nupukatop 1 |IIK-1.1. 3Haer uenu u 3a1a4i MPOBOJUMBIX HCCIIEZIOBAHUN; OTEYECTBEHHBIN 1 MEXIYHAPOIHBIHN OIBIT B

COOTBETCTBYIOIIEH 00JIaCTH NCCIIEIOBAHIN; METOABI M CPEICTBA INTAHUPOBAHUS M OPTraHU3aIlNH HCCIICTOBAHHHN;
METOJIbI IPOBEICHUS SKCIEPHMEHTOB 1 HAOMIOIeHUH, 00001meH s 1 00pabOTKH pe3yIbTaToB.

Wumukarop 2 [I1K-1.2. YMeer npuMeHATh aKTyadbHYI HOPMATUBHYIO M TEXHHYCCKYIO JOKYMEHTAIIMIO B COOTBETCTBYIOIICH

o0acTi; 0pOPMIISTE PE3YNIBTAThI UCCIIE0OBATENLCKUX pa0OT; MIPUMEHITh METOJIBI IPOBEICHHSI NCCIICIOBAHMM.

Wnamnkarop 3 [I1K-1.3. IMeeT HaBBIKM IPOBEICHUS HCCIICAOBAHU, COCTABICHHS MX ONMCAHUI 1 (OPMYITHPOBKH BEIBOJOB;

COCTaBJICHUS OTYETOB I10 PE3YyIbTaTaM IPOBEACHHBIX UCCIEN0BAHUN; BHEIPEHUS PE3YIbTaTOB UCCIEN0BAHUN U
pa3pabOTOK B COOTBETCTBHHU C YCTAHOBICHHBIMH MOTHOMOYHSAMH.

IIK-2: CnocoGHocTh pa3padaTsIiBaTh NPOTOTHII HH(OPMAIMOHHOI cHCTeMbI HA 6a3e TUIOBOIO pelieHHs! M KOAHPOBATH HA

SI3bIKAX MPOrPaMMHPOBAHUSA

Wunukatop 1 |TIK-2.2 Pa3pabarsiBaeT Ko HHPOPMAITMOHHON CHCTEMbI (0a3bl JaHHBIX HHPOPMAITMOHHON CHCTEMBI ), UCTIONB3Y S

COBPCMCHHBIC A3bIKU U TCXHOJIOTUH IIPOTPaMMUPOBAHUA.

B pesysibTare 0cBOCHUS JUCUMILINHBI 00YYAIOLIUICS J0/KEH

31

3HaTh:

3.1.1

OCHOBHBIC ITPHUHIIHITBI MOJICITUPOBAHHS CHCTEM, CIIOCOOBI IIOCTPOCHHSI MOZEIIEH, OCHOBHBIC BUIBI U IPOIEIYPHI
00paboTkn HHGOpPMAIHU, MOJICTTH U METOIBI PEIICHUS 3a/1a9 00paOOTKH; MaTeMaTHYECKHIE METOIbI 00pa0OTKH, aHATTN3a U
CHHTE3a Pe3yJbTaTOB MOJAEIUPOBAHUS; OCHOBBI MPUMEHEHHUS! METOJJOB aNreOpbl U TEOMETPUH MPH pa3padboTKe
MaTeMaTHYECKUX MOJIEINCH.

3.2

YMmeThb:

3.2.1

IIPUMEHATH Ha IPAKTUKE METOJBI aNreOphl ¥ TeOMETPHHU IPH Pa3paboTKe MaTeMaTUIEeCKUX MOJIeNe HH(DOPMAITHOHHBIX
CHICTEM; pellaTh CTaHJapTHBIC IPOECCHOHANBHBIC 3a/1aul C IPUMEHEHUEM €CTECTBEHHOHAYYHBIX M OOLIEHHKEHEPHBIX
3HAHMH, METOJJOB MaTEMaTHIECKOTO aHAJIM3a M MOJICTIMPOBAHNS; KDUTHUECKH OICHUBATh CBOM CIIOCOOHOCTH U
BEIPa0aTHIBATh IIAH ACHCTBHUH IO UX PA3BUTHIO B JOCTHKEHHUH ITIOCTABICHHON IIE/H; IPHUMEHSTH ONMCATEILHBIE METOIBI
U TIPUEMBI ITPU pa3paboTke MaTeMaTHUECKUX MOJIEeTIeH.

Buaagern:

33.1

BJAJeTh HaBBIKAMU NIPAKTHYECKOTO IPHUMEHEHUSI, METOA0B anreOpsl M TEOMETPHHU IPH Pa3pab0oTKe MaTEMaTHIECKIX
MoJjienelt; MaTeMaTH4eCKHMHU MeTolaMU 00pabOTKY, aHalI3a U CUHTE3a PE3yJIbTaTOB MOJAEIUPOBAHHS; COAEPKATEIBHOM
HHTEpIpeTaIyeil 1 aganTanuell 3HaHUH 71 perIeHus TpodeCCHOHANBHBIX 3a/1a9; OCHOBHBIMH 3aKOHAMH
€CTECTBCHHOHAYUHBIX JUCLUIUIMH U METOAaMU MaTEMAaTHYECKOTO aHaIN3a U MOJECIUPOBAHNUS.

4. CTPYKTYPA U COAEPKAHUE JUCIUIIIMHBI (MO YJIS)

Kon

Pazmen |Pazgen 1. O6mue Bonpochl U
MOHATHS MATEMATHYECKOI0
MO/IeJTUPOBAHUS

Bun HaumenoBanue pa3nenoB u | Cemectp /| UacoB | Komneren- | Jlureparypa | Uute | Ilpumeuanue
3aHATHA | 3aHATHHA TeM Kvype M PAaKT.




1.1 Jlex IlonsTue monenu u 6 [IK-1 IIK-2 JI1.1J12.1 TIK-1.1; IIK-
MOJICITUPOBAHUSI. J12.2 J12.3 1.2; I[IK-1.3;
Knaccudukarus moneneit IIK-2.2
1.2 Jlex Maremarndaeckoe 4 [TK-1 ITK-2 JI.1J12.1 TIK-1.1; TIK-
MOJICIPOBaHHE. DTaIlbI J12.2 J12.3 1.2; I[IK-1.3;
ITOCTPOCHHUS MATEMaTHYECKOHN TK-2.2
MOJICIIH.
1.3 Jlex BrrancnurensHbIN 4 [IK-1 ITK-2 JI1.1J12.1 TIK-1.1; TIK-
JKCIEPUMEHT JI2.2 J12.3 1.2; I1IK-1.3;
[K-2.2
1.4 JIab Peanu3zanus aneMeHToB 8 ITK-1 TIK-2 JIT.1J12.1 TIK-1.1; TIK-
JHHEIHON anreOps! Ha Python JI2.2J12.3 1.2; IIK-1.3;
K-2.2
Pabota B
MaJIbIX
rpyrmmax
1.5 JIab Pemenne cuctem TMHEHHBIX 8 [TK-1 ITK-2 JI1.1J12.1 TIK-1.1; TIK-
ypaBHeHuii Ha Python J12.2J12.3 1.2; [IK-1.3;
[IK-2.2
1.6 JIab N3yueHne BO3MOKHOCTEH 8 [TK-1 TIK-2 JIT.1J12.1 ITK-1.1; TTK-
SI3bIKA TIPOTPaMMHUPOBAHUS JI2.2J12.3 1.2; IIK-1.3;
Python amst mocTpoenus IK-2.2
rpaduxoB pyHKIUH Pa6ota B
MaJIbIX
rpymmax
1.7 Cp [ToaroroBka K BBIIOJIHEHHUIO 20 [K-1 TIK-2 JIT.1J12.1 TIK-1.1; IIK-
11a00apTOPHBIX paboT JI2.2J12.3 1.2; TIK-1.3;
IK-2.2
1.8 Ox3amen | I[loaroToBka k sK3aMeHy 10 [IK-1 ITK-2 JI1.1J12.1 TIK-1.1; TIK-
J12.2J12.3 1.2; [IK-1.3;
[K-2.2
Pasnen | Paszmen 2. OcodenHocTH
IKOHOMMKO-
MaTeMaTH4eCKOro
MO/1eJUPOBAHMS € TOMOLIbIO
SI3bIKA IPOrPAMMMPOBAHUS
Python
2.1 Jlex Maremarnueckas momaens 3JII1. 6 [TK-1 ITK-2 JI1.1J12.1 TIK-1.1; TIK-
Ccepa npumMeHeHHS U CIIOCOOBI J12.2J12.3 1.2; [IK-1.3;
peuieHus 3a/1a4 cpeACcTBaMU T1IK-2.2
6nbmmotex Python
2.2 Jlex Marematndeckue MoIeTu 6 [TK-1 ITK-2 JI1.1J12.1 TIK-1.1; TIK-
9KOHOMMKHU: KPUBas J12.2J12.3 1.2; TIK-1.3;
TIPOU3BOJICTBEHHBIX T1IK-2.2
BO3MOXHOCTEH
2.3 Jlex Marematndeckue MOIeTH 6 [IK-1 ITK-2 JI1.1J12.1 TIK-1.1; TIK-
SKOHOMUKH: PaBHOBECHUE U JI2.2 J12.3 1.2; I1IK-1.3;
3J1aCTUYHOCTh TK-2.2
Jlexuus-
BH3yaJIN3aIl
i
2.4 JIab HccnenoBanue 3ana4 8 [TK-1 TIK-2 JIT.1J12.1 TIK-1.1; TIK-
JIMHEHHOTO J12.2 J12.3 1.2; IIK-1.3;
MIPOrPaMMHPOBAHUS [K-2.2
CpEICTBaMU CIIEIUATBEHBIX
6ubmoTex si3pika Python
2.5 Kontp.pa |IIpumenenne 6HOIHOTEK 16 [TK-1 TIK-2 JIT.1J12.1 TIK-1.1; TIK-
0. Python 11t SkOHOMHYECKOTO JI2.2J12.3 1.2; I[IK-1.3;
MOJIEITUPOBAHUS [IK-2.2
2.6 Cp [ToaroroBka K BBIIOJIHEHUIO 24 MK-1 IK-2 JI1.1J12.1 TIK-1.1; TIK-
J1ab0paToOpHBIX paboT JI2.2J12.3 1.2; TIK-1.3;
IK-2.2
2.7 Ox3amen | I[loaroToBka k sK3aMeHy 10 [TK-1 ITK-2 JI.1J12.1 TIK-1.1; TIK-
J12.2J12.3 1.2; [IK-1.3;

IK-2.2




5. OBPABOBATEJIBHBIE TEXHOJIOI'MH

TexHOJOoTHs KOJUIEKTUBHOTO B3aMMOACHCTBHSA (paboTa B MaJIbIX IPyMIax) (CaMOCTOATENIbHOE U3yUeHNE 00YIaIONIIMHUCS HOBOTO
Marepuaia HOCPEACTBOM COTPYIHHYESCTBA B MaJBIX PYIIIaX, JacT BO3MOXKHOCTh BCEM YYaCTHHKAM y4acTBOBAaTh B padore,
MPaKTAKOBATh HABBIKH COTPYIHUIECTBA, MEKINIHOCTHOTO OOIIICHU)

TpanunnoHHas (pernpoayKTHBHAS ) TEXHOJOTHSA (IIPEIo1aBaTellb 3HAKOMUT 00YJAIOIINXCS C TIOPSAKOM BBIITOJTHEHHS 3a/1aHH,
HaOJIIOaeT 3a BBITIOJIHEHHEM H IIPU HEOOXOIMMOCTH KOPPEKTUPYET paboTy 00ydaromuxcs)

O6paSOBaTeJ’ILHBIe TEXHOJIOTHU C UCIIOJIB30BAHUEM aKTUBHBIX MCTOJ0B O6y‘IeHI/Iﬂ (J'IeI(I_II/Iﬂ-BI/I3yaJ'II/ISaI_[I/I$[)

6. ©OHJ] OLIEHOYHBIX CPEJICTB

6.1. KoHTpo/IbHBIC BONIPOCHI M 3a1aHUHA

JIEKLIUA-BU3Y AJIN3ALIM A Jlexmusa-Busyanu3anus Nel (4 gac.)
Tema: MatemaTHdeckie MOIEIH S3KOHOMUKH: KPUBAs IPOM3BOACTBEHHBIX BOZMOXHOCTEH.

PABOTA B MAJIBIX I'PVIIITIAX

Pabota B Mansix rpymmax Nel (8 gac.)

Tema: Peanu3zanus sneMeHTOB THHEIHON anre6ps! Ha Python.

Pabota B manbix rpymmax Ne2 (10 gac.)

Tema: HccrenoBanue 3a1a4 JUHSHHOTO TIPOTPaMMHUPOBAHUS CPEICTBAMHE CIICIIHATBHBIX OMOIMOTEK s13bIka Python.

Jlabopatopnas padora Nel (8 vac.)

Tema: Peanu3zarust 21eMeHTOB JTUHEHHON anreOpsl Ha Python

Bomnpocst:

1.Vxaxure ocHOBHBIC OnOnuoTeku Python, mpumMeHsiemble Ui peanu3aliiy anredpandecKix OIeparui onepamnuii.
2. IlepeuncnuTe OCHOBHBIC IPHEMBI 00paboTKH Matpuil B Python.

Jlabopatopnas padota Ne2 (10 gac.)

Tema: Permenne cucteMm IHHEHHBIX ypaBHeHHH Ha Python.

Bomnpocsr:

1.Kakue anrebpandeckue METObI PEIICHHsI CUCTEM JIMHEHHBIX ypaBHeHui (CJIAY) BbI 3HaeTe?

2.B kakom ciayqae CJIAY He umeer pemeHus?

3.laiiTe XapakTepUCTHKY peann3anuu MeTogoB Kpamepa u o6patHoii MaTpuirs! Ha Python.

JlaGoparopnas pabora Ne3 (9 uac.)

Tema: 3ydeHne BO3MOXKHOCTEH s3bIKa IIporpaMMupoBanus Python mis moctpoenus rpadukoB GyHKIHI
Bonpocst:

1.Ilepeuncaure Bo3MOkHOCTH OubIHOoTeKH Matplotlib ans mocTpoenus rpauKoB MaTeMAaTHYECKUX (QYHKIHMA.
2.Kakum 00pa3oM BO3MOKHO IIPOBOIUTE MacIITaOHpoBaHUe rpaduka?

3.C moMOIIBI0 KaKUX OTEpaTOpPOB HA Tpaduike BO3MOKHO (JOPMAaTHPOBATH BHJ] OCEH, 0TOOpaxaTh CETKY, J0OABISATH TEKCTOBBIE
Haanucu?

JlaGoparopnas pabora Ned4 (10 yac.)

Tema: HccrenoBanue 3a1a4 JUHSHHOTO TIPOTPaMMHUPOBAHUS CPEJICTBAMHE CIICIIHATBHBIX OMOIMOTEK s13bIKa Python.
Bonpocst:

1.DxoHOMUKO-MaTeMaTn4ecKas MOJeNb 3a/1a4 JIMHEHHOTo nporpammupoBanust (3J111).

2.Ccepsl IpIMEHEHUS U TpUMepHI moctanoBku Mozenu 3J1I1.

3.06mas 3JII1. OcHOBHBIE KOMITOHEHTHI MOJICNH: TIepeMEHHbIe, (YHKINS [IeJIH, OTPaHWICHHS, ONTHMAIBHOE PEeIICHHUE.
4.T'eometpuueckuii Mmerox pererus 3JIIT.

5.JIBoiicTBeHHBIC 3a/1a4M JuHEHOTO TporpammupoBanus (3JII1): skoHOMUYecKass HHTEpIpETAIysl IBOHCTBEHHOCTH.

6.2. TeMbl NUCbMEHHBIX PadoOT

Kontpomsras pabora.

Tema: [Ipumenenue 6ubanorex Python i 5KOHOMHUYECKOTO MOAETUPOBAHMUSL.

Bomnpocsr:

1.Pacuer anpTepHATUBHBIX H3/ICPKEK B 331a4aX HHBECTHPOBAHUSL.

2.MojaenupoBaHue C TOMOIIBI0 KPUBOH MPOU3BOICTBEHHBIX BO3MOXKHOCTEH.

3.IIpumMeHeHue 33124 JMHEHHOT0 MPOrPaMMHUPOBAHUS [Tl OLIEHKU TOPIOBBIX BO3MOXKHOCTEH.

6.3. @oH/I OLIEHOYHBIX CPEJICTB

Bormpocsl k 3x3aMeHy.

Pazpen 1: O0mue BONpockl ¥ OHATHS MAaTEMAaTHIECKOTO MOIEITUPOBAHMSL.

1.MogaenupoBaHue Kak METOA UCCIIEIOBAHMUS.

2.MateMaTH4eCKOEe H KOMITBIOTEPHOE MOJICTUPOBAHNUE: MOHITHE, TPEUMYIIIECTBA, OCOOCHHOCTH.
3.IlpaBuna u 3Tansl MOAEIUPOBAHUSL.

4 Ilonstie MOJEIN, CBOMCTBA MOJENEA.




5.locTonncTBa MoENEH.

6.Knaccudukarus Moaenen.

7.Knaccudukarus MaTeMaTHIECKUX MOJICIICH.

8.CBoiicTBa MaTEMaTHYECKUX MOJIEIIEN.

9.06mue TpeOoBaHMs U PEKOMEHAALNH 110 MaTEMaTHYECKOMY MOJIEIIMPOBAHHMIO.
10.9Tamnel NOCTPOECHUS ¥ IPUMEHEHUSI MAaTEMaTHYECKUX MOJIEIIEH.
11.BBHMUCIUTETBHBIA 3KCIIEPIMEHT: CYIIHOCTB, 3TAITBl, 0COOCHHOCTH.

Pazznen 2: OcoOeHHOCTH SKOHOMHKO-MaTeMaTHYECKOTO MOJICITMPOBAHUS C IIOMOIIBIO s13bIKa IIporpaMmupoBanus Python.
1.DKOHOMUKO-MaTeMaTnIecKas MOJICITh 3a/1a4 JIMHEHHOTo nporpammupoBanust (3J111).

2.Cdepsl npuMeHEHUs 1 IPUMEPHI TocTaHOBKK Moxaern 3JIT1.

3.06mas 3JII1. OcHOBHBIE KOMIIOHEHTHI MOAETH: IEpEeMEHHbIE, (PYHKIUS LIeIH, OTpaHUYEHUS, ONTUMAJIbHOE PELICHHUE.
4.I'eomerpuueckuit metop perrenus 3JII1.

5.JIBolicTBeHHBIE 3a/1a4n JHHEITHOTO TTporpaMmupoBanys (3J1I1): sSkoHOMIUYECcKass HHTEPIPETans JBOHCTBEHHOCTH.
6.IToHsTHE ATPTEPHATUBHBIX H3JIEPXKEK B YKOHOMHKE.

7.OKOHOMUYECKAs! MOZEh KPUBON POU3BOACTBEHHBIX BO3MOXKHOCTEH.

8.IIprmMeHeHue 3a1a4 JIMHEHHOTO MPOTrpaMMHPOBAHUS IJISl OIIECHKH TOPTOBBIX BOSMOXHOCTEH.

6.4. IlepeueHb BH/1I0B OLICHOYHBIX CPEACTB

JlabopaTopHBIe pabOTHI, KOHTPOIBHAS PaboTa, BOIIPOCH K AK3aMEHY.

7. YA4EBHO-METOAUWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHME JJUCIHUIIJIMHBI (MO YJISA)

7.1. Pekomenagyemasi iuteparypa

7.1.1. OcHoBHas1 IUTEpaTypa

ABTODBHI, 3ariaBue H3parenscTBo, Koi-Bo D11 azmpec
JI1. | AmmxmuH BBenenue B MaTeMaTHueCcKoOE Mockaa: Jloroc, 55
1 |B.H.,, 'mrmar |mogmenupoBanue: Y4e0. mocodue s 2005
M.B., Kennep |By308B
n.3., Tpycos
IL.B.
7.1.2. JlonojiHuTE/IbHAS JIUTEpATYypa
ABTODHI, 3ariaBue H3parenscTBo, Koi-Bo O anmpec
JI2. | Camapckuit MaremaTtuyeckoe MOJICITUPOBAHUE: Mockga: 13
1 [AA, Wneu. Metoas!. [Ipumepst DU3MaTIHT,
Muxaitnos 2005
AL
JI2. | TapaceBuu Marematuueckoe U KOMIIbIOTEPHOE Mockaa: 10
2 [IOIO. MoJenupoBanue. BBoausni kype: Yue6. | Emuropman
rnmocooue VPCC, 2004
JI2. | CoBetoB MopgenupoBanue cucrteM: YueOHUK 11t | MockBa: 5
3 |B.A1., BY30B Bricmias mxo:na,
Sxosnes C.A. 2007

7.2. IlepeueHnb pecypcoB HH(pOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH "UHTepHeT"

D1 | DnexTpoHHBIN Katanor oubimmorexku bpl'yY http://ecat.brstu.ru/catalog

7.3.1 IlepevyeHb NPOrpaMMHOro odecrnevdeHust

7.3.1.1 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level

7.3.1.2 | LibreOffice

7.3.1.3 | Jupyterlab

7.3.2 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | Undopmanmonnas cucteMa "EnnHoe okHO JOCTyna kK 00pa3oBaTeIbHBIM pecypcam”

7.3.2.2 | Hayunas snexkrponHas 6ubnuorexka eLIBRARY.RU

7.3.2.3 | Onekrponnas 6udauorexa bpl'yY

7.3.2.4 | OnexTpoHHBIH Katanor 6ubnuotexku bpl'y

7.3.2.5 | «YHuBepcuteTckas 6ubnuoreka online»

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJITUHBI (MO YJIA)

Aymatopus Hasuauernue OcHaleHue ay IuTOpHU Bun 3anatus
1346 VYuebHas ayauTopus OcHoBHOE 000pyI0BaHHE: Jlex
(AUCTUICHHEBIN KITacc) Cucremusriii 6110k CPU 5000/RAM 2Gb/HDD250Gb/2Gb- 16 mt.

Mownurop TFT 19" LG L1953S-SF- 16 mir.

Wutepakrupnas nocka SMARTBoard 6801 (77"/195,6 cm) - 1 mt.
[Ipoexrop mynpTUMeuitHbIH TOproBoi Mapku "CASIO" moznens XJ-
UT310WN c nacrenusiM kpemneaueM CASIO YM-80 - 1 mr.




IIpuntep HP LaserJet P3005 - 1 mr.

KommyTratop D-link DES1026G - 1 mr.

VYueGHast MeOens:

Kommiekr mebenu (mocamourbix mect/APM) — 32/16 mit.
Kommnext mebenu (ocaioyHbIX MECT) JUIS IpenoaaBaTess — 1 mr.

1345 VYuebHas ayauTopus OcHOBHOE 000pyI0BaHHE: Jla6
(AMCTIICHHBIN KJ1acc) - Tocka nHTepakTuBHas Smart Board SB680;

- Cucremnsiii 6110k 15-2500/H67/4Gb/500Gb — 15 T,

- MonwuTop TFT19 Samsung E1920 - 15 mt.;

- npunrep HP LaserJet 1000 Series;

- mpoekTop Unifri35 (Vixuiti) SmartTechnologies;

- kommytatop D-Link DES-1050G.

JlomoNHUTENBHO:

- MapKepHas Jocka - | mr.

VYueGHast MmeOens:

- KOMITIEKT Mebenu (mocanounbix Mmect/APM) - 32/15 mT.

- KOMIUIEKT Me0Oeny (II0CafouHbIX MECT) A TpenoaaBatess - 1 ImrT.

1348 VY4eOHas ayauTopus OcHoBHOE 000pyI0BaHHE: DK3aMeH
(AMCTUTEIHHEBIIA KITacc) -TIepCOHANBHBIN KoMmbioTep 15-2500/H67/4Gb/500Gb — 1 mT;
-cucteMHbIi 610k AMD 690G/FA— 12 mi;

-moHuTop TFT19 Samsung E1920NR — 13 1uT;

JIOTOJTHHUTEIBHO:

MapxkepHas gocka — 1 mr.

VYueGHas MmebOens:

Komrmtekt mebenu (mocagounbix Mect /APM) - 24/12 .
Kommekr mebenu (TTocaiouHbIX MECT) AJIs IpenogaBatesns — 1 mrT.

2201 YUTAIBHBIN 3a11 Nel Komrutekt mebenu (mocagouHbIX MECT) Cp
Cremnaxu

Kommiext Mebenu (I1ocagodHbIX MecT) I OnbnnoTekapst
BeicTaBouHbIE mIKa(BI

IK i5-2500/H67/4Gb (MmoruTop TFT19 Samsung) (10mT.);
npuntep HP Laser Jet P2055D (1mrt.)

9. METOANYECKHUE YKA3AHUA JJIS1 OBYYAIOIIIUXCSA IO OCBOEHUIO JUCIUITIJIMHBI (MO YJISA)

1. ]Iy yCHeIHOro OCBOCHHMS COACPKAHUS UCIIUIUINHEI HEOOXOAMMO TIOCEIIATh JEKIIH, IPUHIMATh aKTHBHOE y4JacTHE B
BBIIIOJTHEHUH JTA0OPATOPHBIX PabOT, a TakXkKe BBIIONHATE 3alaHUs, IPpeATaraeMble IperoaaBaTeseM I CaMOCTOSITEIbHOTO
U3YYEHHUS.

2. Jlexuusi.

- Ha JICKIIHOHHBIX 3aHATUAX HEOOXOIUMO KOHCIIEKTHPOBATh N3y4aeMblil MaTepHal.

- U1 CUCTeMaTU3aluy JEeKIHOHHOTO MaTepHana, KOTOpblil OyAeT mojie3eH Mpu MOAroToBKe K UTOTOBOMY KOHTPOJIIIO 3HAaHHH,
3aMUChIBAliTe HA KaXKA0H JIEKIIMU TEMY, BOIIPOCHI AJIs1 U3YUEHUS, PEKOMEHTYEMYIO JIUTEPATYPY.

- B K&)KIOM BOIIPOCE BBLACIANTE TIIaBHOE, 0053aTENIFHO 3aMUIINTE KIFOUCBBIE MOMEHTHI (OIIpeaeIeH e, (pakThl, 3aKOHBI, IPaBUiIa U
T.J.), HOJUYEPKHUTE UX.

- €CJIU 110 COJIEP’KaHUI0 MaTepHaia BOZHUKAIOT BOIIPOCHI, HE HY’KHO BBIKPUKUBATH, 3alIMIINTE UX U 33/aliTe 10 OKOHYaHUH JIEKI[HU
WIKA Ha CEMUHAPCKOM 3aHSTUU.

- IIepex crexyromei JeKiuei 00a3aTeIbHO IPOoYNTaiTe IPeABIIYIYI0, YTOOB! aKTyalu3UPOBATh 3HAHUS U OCO3HAHHO MPUCTYIIUTh
K OCBOEHHIO HOBOTO COJIEP KaHMHS.

3.JIaboparopHas pabota — 310 (hopma paboThI, TJe CTYJCHTHI MAKCUMAaIbHO aKTUBHO YYaCTBYIOT B 3aKPEIUICHUH 3HAHUH, YMEHUH 1
HABBIKOB, MOJTYYCHHBIX [IPU HU3YUCHNH JICKIIHOHHOTO MaTepHaa.

CaMOoCTOSITeNTbHYIO OJATOTOBKY K 3aHATHIO HEOOXOIUMO HAUMHATH C U3yUCHHUS MIOHATUITHOTO ammnapaTa TeMbl. PekomeHayem
UCIIOJIB30BaTh CIIPABOYHYIO JIUTEPATYPY, YUEOHHKH.

Ba)kHO 3aITOMHUTB, YTO JTF000H HCTOYHHK JOJDKEH HECTH JOCTOBEPHYIO HH(OpMANNio, 0COOSHHO 3TO OTHOCHTCS K Internet-
pecypcam. IIpu ucnons3oBanuu Internet - pecypcoB B mpolecce NOArOTOBKY HE HY’KHO MX aBTOMAaTUYECKU «CKA4YUBaTh», OHU
JIOJDKHBI OBITH ITPOAHANN3UPOBaHbl. He Hy)HO «CKauMBaTh» rOTOBbIE pedpepaTsl, TaK KaK HX OJHOOOpa3He MpernojaBaTellb cpasy
BBISIBJICT, KPOME TOTO, OHM MOTYT OBITH COMHUTEIBHOTO Ka4eCTBa.

B nmponecce uzyueHus TeMbl aHaAIM3UPYITE HECKOJIBKO HCTOYHUKOB. VICcIonb3yiTe HayYHbIE CHIELUAIbHbIE XKYPHAIbL.

IIpy BO3HMKHOBEHMH TPYAHOCTEH B Mpoliecce NOArOTOBKU B3aUMOJEHCTBYITE C IperoiaBaTeneM, KOHCYIbTUPYUTECh IO
CaMOCTOATEIBHOMY U3yUYEHHUIO TEMBI.

4. CamocrosrenbHas paborTa.

ITouck 0TBETOB Ha BONIPOCH! U BBIIIOJIHEHUE 3aaHUH AT CAMOCTOATEIBHON pabOThI IIO3BOIUT BaM PACHIMPUTH U YIIIyOUTH CBOH
3HaHMSA 110 KypCy, IPUMEHUTb TEOPETHUECKHE 3HAaHNS B PELIEHUH 3a/1a4 NPAaKTUYECKOTo COAepP KaHMs, 3aKPEMUTh U3yUYeHHOE paHee.
BbInonHuB UX, NpoaHAIU3UPYHTE KAUECTBO UX BBIIOJIHEHHSI. DTO IIOMOXKET BaM pa3BUBaTh YMEHUS CAMOKOHTPOJISI U OLICHOYHBIE
KOMIIETCHLIUY.

5. KontponwHast pabdota. [Ipu ee BbIMONHEHHH HEOOXOIUMO OPUEHTUPOBATHCS HA KOHCIIEKTHI JIEKLUH, PEKOMEHIYEMYIO
JIHUTEPaTypy U UCIIOIb30BATh PEeCypChl MHYOPMAMOHHO-TEIEKOMMYHHUKAMOHHOH ceTH «VHTepHeT.

6. 3auer mnmpeamnoaaract yCTHLIfI OITPOC 110 BOIIpOCaM IPEACTAaBJIICHHBIM B (I)OHZ[C OIICHOYHBIX CPEACTB. HpH BBIINTIOJITHCHU U
MMPUBCACHHBIX BBILIC peKOMeH}IaHI/Iﬁ NOATOTOBKA K 3a4€Ty CBCACTCA K IOBTOPCHUIO U3YYCHHOTIO.
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