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1. Bua npakTuku, cnocod u ¢gopma nposegeHUs NPAKTHKHA

Bun npaktuky ydeoHas

Tur npakTUKy TeXHOJOrnYecKasi (MPOEKTHO-TEXHOJIOTHYEeCKasl) MPAKTHKA
Crnioco0 nmpoBe/IeHUs MPAKTHKU CTAIIMOHAPHASL, BbIe3THAS

®dopma (hopmbl) TPOBEACHHS PAKTUKHA TUCKPETHASI

2. MecTO NPAKTHKHU B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMBbI

VYyebHas npakTuka « TexHomorndeckas (MMPOSKTHO-TEXHOJIOTHYECKas ) TpakTHKa (yaeOHast) » BXOJIUT B
6a3o0Byto yacTh biioka « M.2 » 06pa3oBaTenbHON MPOrpaMMBbI 110 HAMPaBICHUSIM MOATOTOBKU
(ceruanbHOCTSIM):

Hanpasnenue: 01.04.02 IIpuknagnas MaTreMaTuka U HHPOpMaTHKa

HaNpaBJICHHOCTh AHAJN3 TaHHBIX U PUHATHE PEUICHUH B SKOHOMHUKE

Llesab NpaKTUKH :
ITony4eHne HABBIKOB MCIIOJIb30BAaHMs TPOIPAMMHBIX HHCTPYMEHTOB (s13b1k0B R 1 Python) B 3aauax aHanusa
MCXO/HBIX SKOHOMHYECKHX JaHHBIX

3agauM NPpaKTHKH :

OcHOBHBIE 3aJ1a4u Kypca:

1) ocBOo€HHE UHCTpYMEHTAIbHBIX cpeAcTB R 1 Python

2) mpuoOpeTeHue HaBBIKOB PEILIEHUsI OCHOBHBIX 3aJ]a4 aHAJIN3a UCXOIHBIX JAHHBIX SKOHOMHUKH C
HCII0JIb30BaHUEM JIAHHBIX CPEJICTB



3. IlepedyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs
B pe3ynbTaTe npoxoxaeHus npakTuku TexHoorndyeckas (IpOeKTHO-TEXHOJIOTHYecKasi) NPAKTHKA
(y4yeOHas) y o0y4aronierocs 10 KHbI ObITh CHOPMHUPOBAHBI CIICIYIONINE KOMITCTCHIINH:

01.04.02 IlpuknanHas MaTeMaTuka ¥ HHQOpMaTHKa (HAIPaBICHHOCTD : AHAIN3 JJAHHBIX U IPUHATHE PEIICHHUHA
B 9KOHOMHUKE)

OIIK.4 CnocoOeH KOMOMHHUPOBATh U AAANTUPOBATh CYIIECTBYIOIINE HHPOPMAITMOHHO-KOMMYHHUKAIIHOHHBIE
TEXHOJIOTUH I PELIeHNs 3a7jad B 00J1aCTH MPOPECCUOHATLHOMN IEATEIFHOCTH C yUYETOM TpeOOBaHUM
MH(POPMALIMOHHOM 6€301MacHOCTH

HNuauxkaropsl

OIIK.4.1 KoMOuHMpYeT U afjanTupyeT COBpeMEeHHbIe HH(POPMALlMOHHO-KOMMYHUKAIIUOHHBIE
TEXHOJIOTHH JIJIsl peanu3aliy pelieHrs MaTeMaTHUeCKUX 3a1a4
OIIK.4.2 [IpumensieT Ha MpakTUKe TpeOOBaHKUSA HHHOPMAITMOHHONW O€30MTaCHOCTH

IIK.2 Crioco6eH ocy1ecTBUTh BBIOOP UCTOYHUKOB HHPOPMAIINH, IIAHUPOBATh aHATTUTHYECKHUE PabOoTHhI,
onpeensaTh He0OX0IMMbIE TEXHUYECKHE CPEICTBA /71l 00paOOTKHU TaHHBIX

HNuaukaTopsl

IIK.2.3 Onpenenser HeOOXOUMBbIE TEXHUUYECKHUE U MTPOTPAMMHBIE CPEJICTBA JIJIs1 00PaOOTKHU TaHHBIX

ITK.S5 CniocoGen mpoBoauTh paboThl MO0 00pabOTKe M aHAIM3y HHPOPMAIIMH U PE3YIHTATOB SKCIIEPUMEHTOB
10 TEMaTUKE UCCIIEJOBAHUS

HNuaukaTopsl

IIK.5.1 IIpumensieT MeTOABI aHAIN3a HAy4YHBIX TaHHBIX, METO/bI U CPEACTBA IUIAHUPOBAHHUS U
OpraHM3allM UCCIeI0BaHUI U pa3paboTOK, B TOM YUCIIE C UCIIOJIb30BAHUEM ITAKETOB MPUKIAIHBIX IPOrpaMM
10 TEMATUKE UCCIIEJOBAHUS



4. Cogep:xxaHue 1 00beM NPAKTHKH, (POPMBI OTYETHOCTH

TexHonoruyeckast (MPOEKTHO-TEXHOJIOTHYECKAs ) TPAKTHUKA MPeTHA3HAUEHA JIJISl TIOBBIIICHUS MPAKTUYECKUX
HaBBIKOB IMPOTPAMMHUPOBAHUS.

[Tocne okoHYaHUS MPAKTUKH CTYACHT JODKEH YMETh UCIONb30BaTh MaTeMaTnueckue naketsl R u Python B
CBOCH AeATeIbHOCTH. B 4acTHOCTH, OH JOJIKEH:

Ymerb

1. pemaTh 3a7a4u, CBSI3aHHBIE C 3arpy3Koii, IpeoOpazoBaHUEM B 00paOOTKOM TaHHBIX;

2. pewiaTh 3324y JIMHEMHOW U HEJIMHEHHON ONTUMU3ALUY;

3. IPOBOJIUTH CTATUCTUYECKUI aHAJIU3 JAHHBIX, CTPOUTH IKOHOMETPUUYECKUE MOJIEIIH;

4. CTpOUTH MOJICJIM SKOHOMUYECKUX CUCTEM;

5. 0OpMIIATH MOJTYyYEHHBIE Pe3yJIbTaTHhI.

3HaTh

* OCHOBHBIE THIIBI JJAHHBIXU MTPOTrpaMMHBIE KOHCTPYKIHH B R 1 Python;

* METOJbl TEHEPUPOBAHUS CITYHYANHBIX BEJIMYHUH C 33IaHHBIM 3aKOHOM paclpeieieHus;

* BHJIbl UMUTAIIMOHHBIX MO/ICTICH;

* 0 mojyIepkKe paboTel B R 1 Pythonc perpeccnoHHBIMU MOJIEISIMHA U MOJICIISIMH BPEMEHHBIX PSIJIOB;

* 0 moiepxkKe B RpaboTsl ¢ 00bEKTaMH HEUHCIIOBOM IPUPOIBI.

Ymethb

* co31aBaTh PyHKUIUH U ciieHapuu B R u Python;

* peann3oBbIBaTh B R u Python gerepmunmpoBaHHbIe U CTOXaCTUYECKHUE UMUTAIIMOHHBIC MOJICTIH C
JTUCKPETHBIM M HETIPEPhIBHBIM BPEMEHEM, a TaKKe TMOpUIHBIC MOJIEIH,

* IUIAHUPOBATH SKCIIEPUMEHT;

* 00pabaTbIBaTh PE3yIbTAThl BEHIYMCICHHA;

* pabotath B R ¢ perpecCHoHHBIMH MOJIEISIMU — OIICHUBATH MapaMeTPhl, IPOBEPATh CTATUCTUUECKHE
TUIIOTE3bI, BHIMOJIHATH IPOTHO3UPOBAHUE;

* pabotats B R u Python ¢ MozaensiMu BpeMEeHHBIX PsI0B;

* paboTaTh C MOJEISIMH, COJICPIKAMUMH OOBEKTHI HEUUCITOBOU MPUPOIBI.

Bnanets

* OCHOBHBIMU TpUéMaMu pabOTHI B cTaTuCcTUIecKOM nakere R u Python;

* METOJJaMU PEIICHHs YPAaBHEHHUM U 3a/1a4 MaTeMaTUYECKOro MPOrpaMMUPOBAHNS;

* OCHOBHBIMHU METOJ[AMH CTaTUCTHUECKOH 00pabOTKHU pe3yIbTaTOB BEIUUCIUTEILHOTO SKCIIEPUMEHTA.

HanpasJieHue NoAroTOBKH 01.04.02 IlpuknagHast MaTeMaTuka U UH(GOpMaTHKa (HapaBIEHHOCTh:
AHanu3 NaHHBIX U IPUHATHE PELIEHUI B dKOHOMUKE)
¢opma oOyuenus OYHas
NeNe TpumecTpoB, 1,2

BbIIeJIEeHHBIX LIS
MPOXO0KIeHUsI TPAKTHKHA

O0bem npakTHKH (3.€.) 6
O0bem npakTHKH (aK.4ac.) 216
dopmMa 0TYETHOCTH Ok3ameH (1 Tpumectp)

DK3aMeH (2 TpuMecTp)

IIpuMepHBIil rpag UK NPOX0KACHUS NPAKTUKH

KomunuectBo

4ACOB Coneprxanue padboT MecTto npoBeaeHus




KomnuectBo
4acoB

Coneprxanue padboT

MecTto npoBeaeHus

BxoJ1HOW KOHTPOJIb

3

BxoaHoe TecTupoBaHue Ha IpeIMET YMEHUN
IIPOrpaMMHUPOBAHUs, 3HAHUM TEOPUU BEPOSATHOCTU U
MaTEMaTUYECKON CTATUCTUKH, SKOHOMETPUKH U YMCIIEHHBIX
METOJIOB.

[NI'HNY nnun npoduiibHas
OpraHu3aIysl.

Tema 1. BBenenue B nporpaMmmupoBaHue Ha s3bike Python

3

OcHoBHbIE 3371241 00paOOTKU YIKOHOMUYECKHUX JAHHBIX:

1. 3ayaun, cBsI3aHHBIC C 3arpy3KOM, MPeoOpa3oBaHUEM U
00pabOTKOM JTaHHBIX;

2. 3ajgaun IMHEMHON U HETUHESHHON ONTHUMH3AIH;

3. 3aj1aum CTAaTUCTHYECKOTO aHAJIN3a JJAaHHBIX, TOCTPOCHHSI
SKOHOMETPUYECKUX MOJIETIEH;

4. 3a1a4m MOCTPOCHUS MOJIEIIe SKOHOMUIECKUX CHUCTEM;
5. 3aiauu npeacTaBIeHUS MOTYYCHHBIX PE3yJIbTATOR.

SA3piku R u Python xak ocHOBHOI MHCTpyMEHTapHil OHM3HEC-
aHAJINTHUKA.

[M'HNY nnu npoduibHas
OpraHM3aIHsL.

Tema 2. Moaynu u nmaketsl B Python. bubnanoreka NumPy

10

OcHOBHbBIE CTaHAAPTHBIE MOYJIU U MakeThl B Python.
NMnoptupoBanue MOILyJICH.

Co3pnanue coOCTBEHHBIX MOy I U UX UMIIOPTHPOBAHHE.
Crienmanu3upoBaHHbIE MOYJIM U IPUIIOKEHUSL.

[M'HNY unu npoduibHas
OpraHu3aIysl.

Tema 3. Pabota ¢ BpemeHnHbIMH psiiamu Ha Python. bubnunorexka Pandas

16

BBox 3HaueHwii ¢

KJIaBUATYPHI.

Berpoennsbie onepanuu 1 gyHkiuu. OCHOBHbBIE
QITOPUTMUYECKHE KOHCTPYKIIHH .

VYcnoBHbIN oniepatop. MHOKECTBEHHOE BETBJIIEHUE. Y CIIOBUS
paBEHCTBA/HEPABCHCTBA.

[uKIIBI U CHETUHKH.

Omnpenenenue ¢pynkuuit. [Tapamerpsl u apryMeHTHI. BBI30BBI
¢yukuuit. Oneparop

BO3Bpara return.

Omnpenenenue kiacca. MeTobl Kiacca.

HepeMeHHbIe, 3HA4YCHHUA U UX TUIIBI. HpI/ICBaI/IBaHI/Ie 3HA4YCHUA.

[MI'HNY wnm npodunbHas
OpTaHu3aIHsl.

Tema 4. OcHoBBI BU3yasn3anuu. bubnumoreka matplotlib

14

Crnucku, KOPTEXHU U CIOBAPH;
Omneparopsl 001IKe AJIs BCeX TUIIOB MOCIe10BaTEIbHOCTEH;

Pabora co cioBapsimu. Mertoabl ciioBapei;
Bnoxennsie cnucku. MaTpuusl.

CrieninanbHble OnepaTopbl U QYHKIMU Ui pabOThI CO CITUCKAMU;

[MI'HNY wnm npodunbHas
OpTaHu3aIHsl.

Tema 5. OCHOBHBIE 331aYM CTATHCTUYECKOI 00pabOTKH M aHanImM3a JaHHBIX. bubmanoreka scikit-learn

16

MeTOI[BI rCHCpUPOBAHUA CHy‘-Iaf/'IHBIX BCJIIMYHNH C 3aJaHHBIM
3aKOHOM pacCIpeesICHHUS;
Perpeccuonnsie monenu;

Mogenu BPCMCHHBIX PAOOB;

[M'HNY unm npoduibHas
OpraHu3aIysl.




KomnuectBo
4acoB

Coneprxanue padboT

MecTto npoBeaeHus

Pabora ¢ 00beKTaMU HEYUCIIOBOM TIPUPOJIBI,
JleTepMUHUPOBAaHHBIE U CTOXACTHYECKUE UMUTALIMOHHBIE MOJIETIN
C IUCKPETHBIM U HENPEPBIBHBIM BPEMEHEM;

IInannpoBaHNe SKCIIEPUMEHTA,

O06paboTKa 1 npe3eHTalus Pe3yIbTaTOB BEIUUCICHUH.

Tema 6. OcHOBBI co31anusi HepoHHbBIX ceTel B Python. bubnuoreku tensorflow u keras

16

OCHOBHBIE THITBI TAHHBIX U TPOTPaMMHbBIE KOHCTPYKIIUU B R;
Cunrakcuc si3bika R;

MeTo b1 TeHepUPOBAHUSA CITYYaHbIX BETUYHH C 3aJJaHHBIM
3aKOHOM pacIpeieieHHUs,;

Buas *MUTAIIMOHHBIX MOJICIIEH;

[Tomnepsxka paboTel B Re perpeccHoHHBIME MOICTISIMU 1
MOJICTIIMU BPEMEHHBIX PSIJIOB;

ITonnepxka B R paboTel ¢ 00bEKTaMU HEUMCIIOBOM MPUPOIBL;
Coznanue QpyHKIUU U crieHapueB B R;

Peanuszamus B R nerepMUHHPOBAHHBIX M CTOXACTHYCCKHX
UMUTAITMOHHBIX MOJIEIEH ;

[TnanupoBaHUe SKCIIEPUMEHTA,

O06paboTka pe3yIbTaTOB BHIYHCICHUI;

[M'HNY unu npoduibHas
OpraHM3aIHsL.

Tema 7. OCHOBBI CO3/1aHUS MOJIb30BaTENIbCKUX HTEepdeiicoB Ha Python. bubaunoreka Tkinter

16

PerynsipHblie BeipakxeHUs
MeTo1pI CHHTaKCHYEeCKOTo pazbopa

[MI'HNY wnam npodunbHas
OpraHu3aIusl.

Hrtorosoe Meponpusitue

14

OCHOBHBIE 11€JIM BTOPOU MOJIOBUHBI Kypca:

3HaKOMCTBO OCHOBHBIMU IpuéMaMu paboThl Ha sa3bike Python;
3HATh METOJIbl U BO3MOKHOCTH CUHTAaKCHUYECKOTO aHallu3a B
Python;

BJIa/IETh OCHOBHBIMHU METOJAMH CTaTUCTHUUYECKON 00pabOTKH U
aHaM3a JaHHBIX,

MPEACTABJICHUS PE3yJIbTaTOB BHIYMCIUTENLHOTO SKCIIEPUMEHTA B
cpene Python.

[MI'HNY wnm npodunbHas
OpTaHu3aIHsl.

Tewma 1. BBenenue B nporpaMmupoBaHue Ha si3blke R

12

Komnunupyemblie U HHTEPIIPETUPYEMBIE SI3bIKH
nporpammupoBanus. [Ipumeps! u

CpaBHEHMUS.

Oo6uue ceenenus o s3pike Python n ocoGeHHOCTH ero cTuis
IIPOrpaMMHUPOBAHUSI.

[M'HNY unu npoduibHas
OpraHu3aIysl.

KonTponbHOoe MeponpusTre 0 OCHOBaM pabOThl B CTATUCTUYECKOM MakeTe R

1

OCHOBBI CHHTaKCHCa S3bIKa MPOrpaMMupoBanus R.
Oco0eHHOCTH TPUMEHEHHUS CTICIIHAIM3UPOBAHHBIX TTAKETOB,
MpUEMBI AaBTOMATH3AIIMN PACUYETOB 33/1a4 B sA3bIKE R, MaTpu4HbIC
orepanuu

[MI'HNY wnm npodunbHas
OpTaHu3aIHsl.

Tema 2. AHanu3 JaHHbBIX, IOCTPOCHHUE MOJieel U Bu3yanusanus B R

16

[TocTpoeHne TMHENHBIX MOJIEIIEH;
MeTo/p1 BU3YyaIu3alluy ¢ UCIIOJIb30BaHWEM nakeTa ggplo2;

[M'HNY unu npoduibHas
OpraHu3aIysl.

KOHTpOJ’IBHOG MCPOIPUATHUC 110 AHAJIN3Y JAHHBIX, TIOCTPOCHUIO MoJieNel 1 BHU3yaJiM3alluu B R




KomnuectBo

Coneprxanue padboT

MecTto npoBeaeHus

4acoB
1 Pab6ora B R ¢ perpeccioHHBIMH MOJIEIISMHU: [NI'HNY nnu npoduiibHas
OLICHKA [TapaMETPOB PErpeccum, OpraHu3arus.
IIPOBEPKA CTATUCTUYECKUX THUIIOTES,
IIPOTHO3UPOBAHUE.
Tewma 3. Mogenu BpeMEHHBIX PsIOB, CTATUCTUYECKUE TECTHI U NTAHENIbHbIE TaHHBIC
20 Pa6ota B R ¢ MoziensimMi BpeMEHHBIX PSJIOB; [M'HNY unu npoduibHas
Pabota ¢ Mmogensamu, coepKaliuMu 0ObEKThl HEUHCIOBON OpraHu3aLysl.

TIPUPOJIBI.

KOHTpOJ’IBHOG MCPOIIPUATHUC T10 O630py nakeToB R s PCUICHUA S9KOHOMCTPHUUICCKUX 3a/1av

1

OcCHOBBI CUHTaKCHCa MMakeToB R 11 penienns MaTeMaTHuecKux
3amaqy

Oco0eHHOCTH TPUMEHEHUs CIEINAIN3UPOBAHHBIX MMaKeToB R 1yis
aBTOMAaTH3ANK 00paOOTKU M aHATN3a SKOHOMUYECKUX JaHHBIX,
CJIO)KHBIX SKOHOMUYECKUX PACuETOB

[MI'HNY wnm npodunbHas
OpTaHu3aIHsl.

Tema 4. Ma

HIMHHOE 00y4YeHHUE U MOCTPOEHHE aHCcaMOJIMeBbIX Mojieneil B R

16

MeTopl Opranu3anuy MaliMHHOTO 00y4eHue B R;
[TocTpoenne aHcaMOITHUEBBIX MOJIETICH;

ITaker caret;

ITaketr mxnet.

[M'HNY unm npoduibHas
OpraHu3aIysl.

KOHTpOHBHOC MCPOIPUATHUE 110 ITOCTPOCHUTIO MOJIee MallIMHHOTO O6y‘lCHI/I${

1

OCHOBBI CHHTaKCHCa ITakeToB R AJId pCHICHU A
OKOHOMCTPHUUCCKUX 3aaa4d

Ocobennoctu MPUMCHCHHS CIICHUAJIU3UPOBAHHBIX ITAKECTOB R nns
aBTOMaTUu3alnuu O6pa6OTKI/I M aHaJIu3a 5 KOHOMHWYCCKUX NJaHHBIX,
CJIOKHBIX DKOHOMHWYCCKUX pacy€TOB

[M'HNY nnu npoduibHas
OpraHM3aIysL.

Tema 5. Co3ganue aHanuTuyeckux BeO-npusoxkeHuil. [laker shiny

12

Mertoapl co3anne aHATUTHYECKUX BEO-TPUIIOKEHUN CPEACTBAMU
R.

2

[Taker Shiny.

[NMI'HNY nnmn npodunbHas
OpraHu3aIysl.

KoHTposbHOE MeporpuaTHE IO NOCTPOCHHUIO MoJienel B R

2

HcTounnkn (MHAHCOBBIX TAaHHBIX B CETH;

[TakeTs! R 1711 mosryueHust 1 nepBUYHON 06pabOTKH JaHHBIX
of11ero gocryna;

[Taker Quantmod;

ITakeT Rusquant;

[Taket Quandl.

[M'HNY unu npoduibHas
OpraHu3aIysl.

HToroBoe MeporpusiTie

26

OCHOBHBIE 11€JIM IEPBOM MOJIOBUHBI Kypca:

BJIa/IETh OCHOBHBIMH NMpUEMaMH pabOThI B CTATUCTHYECKOM
makere R;

3HATh METO/IbI PEIICHU ypaBHEHUH U 337]a4 MAaTEMaTHIECKOTO
MIPOrpaMMHUPOBAHUS;

BJIAJIETh OCHOBHBIMU METOJIaMU CTATUCTUYECKON 00pabOoTKH
pEe3yIbTATOB BHIYUCIUTEILHOTO YKCIIEPUMEHTA.

[NI'HUY nnn npoduiibHas
OpraHu3aIysl.




5. Ilepeyennb y4eOHOI JJUTEPATYPbl, HEOOXOAUMOI /151 IPOBEACHUS MPAKTUKHA
OcHoBHast

1. IlporoapsikonoB, A. B. Anropurmsl Data Science n ux npaktuueckas peanusanus Ha Python : yueOnoe
nocodue / A. B. [Iporoassikonos, I1. A. I1eos, B. E. CagoBuukoB. — MockBa, Bonorna : Undpa-Uuxenepus,
2022. — 392 ¢. — ISBN 978-5-9729-1006-9. — Texct : anextponHslii // L{ludpoBoii 00pa3zoBaTenbHBbIi pecypc
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/124000

JonmostHuTeIbHAS

1. Cy3smu, P. A. S3b1k nporpammupoBanus Python : yueOnoe nocodue / P. A. Cy3u. — 3-e u3n. — Mocksa :
Wntepner-Yuusepcurer Mupopmarmonnsix Texnonoruit (MHTYUT), Aii ITu Ap Meaua, 2020. — 350 c. —
ISBN 978-5-4497-0705-5. — TekcT : 3neKTpOoHHBIN // DnekTpoHHO-0nbmnoTeunas cucrema IPR BOOKS :
[caiiT]. http://www.iprbookshop.ru/97589.html

2. ®enun, ®. O. Ananus gansbix. Yacts 2. MacTpymentsl Data Mining : yue6noe nocooue / @. O. @enun, O.
®. Genun. — MockBa : MOCKOBCKUI TOpOACKOH neparornueckuii yuusepeuret, 2012, — 308 c. — ISBN
2227-8397. — TekcT : 3neKTpOHHBIN // DnekTpoHHo-O0nbauoreunas cucrema IPR BOOKS : [caiir].
http://www.iprbookshop.ru/26445



6. Ilepeuenn pecypcoB cetu «MHTEpHET», TPEOYEMBIX ISl IPOBEAEHUS NMPAKTHKH

[Tpu mpoX0KIeHUN TPAKTUKU TPeOyeTCst UCTIONIb30BaHHUE CIeayomuX pecypcoB cetu «THTEpHET» :

https://keras.io Odunmansnas nokymentauus Keras

http://rusquant.ru/konTposibHass-Touka-Ne2/ KoHTpobHas TOUKa

http://rusquant.ru/3ansiTue-7-BpeMeHHbIe-pAAbI-U-PUHAHCOBBIE-1/ BpeMeHHbIC psi/ibl 1 PUHAHCOBBIC
na”HHble ¢ R

http://rusquant.ru/mammHHoe-o0y4ueHue-c-r/ Mamunaoe o0y4enue ¢ R

http://rusquant.ru/ct3/ KontponasHas Touka 3

http://rusquant.ru/3ansitue-8-Be6-npusio:keHus-c-r/ Beo-npunoxxenus ¢ R

http://rusquant.ru/math_app_1/ IlepBoe 3nakomcTBO ¢ R

http://rusquant.ru/python-sBenenne/ Beenenue B nporpammupoBaHue Ha s3bike Python

http://rusquant.ru/python-pandas/ bu6nmoreka Pandas

http://rusquant.ru/co3nanue-gui-c-ucnoab3osanne-python/ Coznanue GUI ¢ ucnonb3oBanue Python

http://rusquant.ru/mocrpoenune-mopeJeii-B-python/ Ilocrpoenue moneneit 8 Python

https://python.org OdunmansHast JTOKyMeHTAUS

http://rusquant.ru/python-numpy/ bu6nuorexa NumPy

http://rusquant.ru/python-ocHoBbI-Bu3yanu3zanun/ Python. OcHOBBI BU3yanu3anuu

http://rusquant.ru/3ansiTue-2-6a30Bblil-ypoBeHb-CTATHCTUKHU/ ba30BbIl YPOBEHb CTATUCTUKHU R

7. IllepeyeHb HH(POPMANUOHHBIX TEXHOJIOT UM, HCIOJIb3yeMbIX IPH NPOBEACHUHU NMPAKTUKHA

OO0pazoBaTenbHbIHN Mporiece Mo npakTuke TexHosornueckasi (MPOeKTHO-TEXHOJIOTHYECKasi) MPAKTHKA
(yueOHas) mpeanoiaraeT UCIOJIb30BaHHUE CIIEIYIOIETO MPOrPAMMHOT0 o0ecrieueHns U HHPOPMAITUOHHBIX
CIIPABOYHBIX CUCTEM:

OO6pa3zoBaTeNBHBIN MPOIIECC MO JUCITUTIIMHE TPE/IIT0IaraeT:

- IPEe3CHTAI[IOHHBIC MaTEePHAIbI (CITal/BI IO TEMaM JICKIIMOHHBIX M MPAKTHYECKUX 3aHATHIA);

- I0CTyn B pexume on-line B DnekTpoHHyt0 6ubnuoreunyto cucremy (9bC);

- IOCTYTI B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

[Tepeyenb HEOOXOIUMOTO JTUIIEH3UOHHOTO U (MJIM) CBOOOJIHO PaCHpOCTPaHSIEMOTO TPOTrPAMMHOTO
obecrieyeHusI:

1. cratucTnueckuit 361K nporpammupoBanus R (csodoanoe 110).

1. 5361k mporpammupoBanus Python (cBo6oanoe I10).

[Tpu ocBoeHMM MaTepHaia U BHIOJHEHHS 3aJaHUi IO AUCIUIUINHE PEKOMEHAYETCS NCTIOIh30BaHNE
MaTepuasoB, pa3MelieHHbIX B JInunbix kabuHerax oOyuatomuxcs ETUC IITHNUY (student.psu.ru).

[Tpu opranu3anuy JUCTAHIIMOHHON paObOTHl M MPOBEACHUH 3aHATUN B peXKUME OHJIAWH MOTYT
UCTIOJIb30BATHCS:

crcTeMa BUJICOKOH(pepeHIICBs3u Ha ocHOBe m1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepkuBaeT BO3MOXXHOCTh HCIIOTb30BAHHS
TEKCTOBBIX MaT€pPHAJIOB U MPE3EHTALNH, ayIM0- U BUJICOKOHTEHT, a TaK K€ TECThI, IPOBEPsieMbIe 3a/laHus,
3aJJaHMA JJ11 COBMECTHOM paboThl.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

8. Onucanne MaTepuaIbLHO-TeXHHUYECKOI 0a3bl, HEOOXOAUMOM /JJisl NPOBEACHNUS MPAKTUKH

JUist IpakTUYeCKUX 3aHATUI TpeOyeTcss KOMITBIOTEPHBIN Kilace, OCHAIEHHBIN nepcoHalbHbIMU DOBM 1



COOTBETCTBYIOLIMM IIPOrpaMMHBIM obecnieueHneM. CoctaB obopynoBanus onpezaeineH B [lacopre
KOMIIBIOTEPHOI'O KJlacca.

Jlnist mpoBeIeHHs CaMOCTOATENbHOM paboThl HE0OXOAUMBI JabopaTOpUs HHPOPMALIMOHHBIX TEXHOJIOTUN B
IIPOrHO3MPOBAHUM U YIPABIEHUH NPOLIECCAMHU COLIMATIBbHO-I)KOHOMUYECKOTO PAa3BUTHs, OCHAILLIEHHAS
CrHeIMaIu3uPOBAHHBIM 000pyI0BaHUEM, ToMmelneHus: Hayunoit 6ubauorexu [TTTHNY.

Jlist TeKyI1ero KOHTPOJIsi He0O0XO0AUM KOMITbIOTEPHBIH KJlacc, OCHAIIEHHBIN nepcoHabHbIMU OBM 1
COOTBETCTBYIOLIMM ITpOrpaMMHbBIM obecnieueHneM. CoctaB o0opyoBaHus onpeneineH B [lacopre
KOMIIBIOTEPHOI'O KJIacca.

B yueGHOM mpotiecce Al IpoBeAeHHsI MPAKTUYECKUX 3aHIATUN TpeOyeTcs ayIuTOpusl, OCHAIICHHASI
MIPE3CHTAIIMOHHON TEXHUKOH (ITPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIAM IPOTPAMMHBIM
obecriedyeHrneM, MeJIOBOM (1) WM MapKepPHOH JTOCKOH.

Jlist caMOCTOSTENNbHON paObOTHI M TEKYIIETO KOHTPOJIS TPeOyeTCsl ay IMTOPHs, OCHAIIEHHAs! KOMIBIOTEPHOU
TEXHUKOH ¢ BO3MOXHOCTBIO MOJAKIIIOYeHUs K ceTh «MIHTepHeT», 00eceueHHbIN JOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTEIbHYIO CpEely YHUBEPCUTETA, a TaK ke nmomerieHust HayuHoi 6ubnmorexku
[I'HAY.

[Tomemenus HayuHoii 6ubmuorexku [II'HUY mist oGecrieueHus: caMOCTOSTETbHOM PaboThl 00yUarOIUXCS:

1. Hayuyno-Oubnunorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIbIOTEpA C
JOCTYIIOM K JIOKQJIBHOW U II100aJIbHOM KOMITBIOTEPHBIM CETSIM.

2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopi. 2, aya. 418. O6opyaoBaH 7 nepcoHaIbHBIMH
KOMITBIOTEPAMH € JOCTYIIOM K JIOKaJbHOW U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

3. UnuTanbHbIN 321 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nmepcoHaTbHBIMH
KOMITBIOTEPAMH C JOCTYIIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JUTEpaTyphl, Kopm.2 aya. 207. Ob6opynoBan 1 mepcoHaIbHBIM KOMIIBIOTEPOM C
JIOCTYTIOM K JIOKQJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoreka ropuauyeckoro gaxkynprera, kopn.9, aya. 4. O6opynoBana 11 nepconanbHbIMU
KOMIIBIOTEpPAMHU € JOCTYIOM K JIOKaJbHOW U T7100a71bHONH KOMIIBIOTEPHBIM CETSIM.

6. UuranbHbIi 3a1 reorpadudeckoro paxyiabTera, Kopi.8, ayn. 419. O6opynoBaH 6 mepcoHAIbHBIMA
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOM M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbroTephl, yCTaHOBICHHBIE B TOMEUICHUAX HAyYHONH OMOIMOTEKH, OCHAIIEHBI CIIEAYIOIINM
IPOrpaMMHBIM 00eCTIeYeHUEM:

Omnepanunonnas cuctema ALT Linux;

Oducnplii maker Libreoffice.

CrpaBouHno-nipaBoBas cucteMa «Koncynsrantllnrocy

9. MeToanveckue YKa3aHuda 119 Oﬁy‘laIOIHI/IXCH IO MPOXOKACHHUIO IIPAKTHKH

[To uToram TeXHOJOTHUECKON (ITPOSKTHO-TEXHOJIOTHUECKOW) MTPAKTUKH (Y4eOHOM) 0pOpMIIIETCS MUChMEHHBIN
OTYEeT, KOTOPBIHA COCTABJIAETCS HA OCHOBE BBINOJIHEHHS HHAUBHUYaIbHOIO MIPOEKTA 10 IPAKTUIECKOMY
OCBOEHHUIO COBPEMEHHBIX MPOTrpaMMHBIX HHCTPYMEHTOB (s13bIk0B R 1 Python). nauBuyanbHblil mpoekT
1oJipa3yMeBaeT pa3paboTKy U HalucaHUe MPOTOTHUIA IPOrPAMMHOI0 IPOAYKTa i PellleHus] BBIOpaHHON
CTYZICHTOM OO0JIACTH 3a/1a4 TP MOMOIIM MPOTPaMMHBIX HHCTPYMEHTOB (s136IKOB R 1 Python). K otuety
npusaratoTcs rpaduku, TabJIUIBI, CXEMBI, 3aI0THEHHBIE POpMBI (OJ1IaHKK) TOKYMEHTOB. Bee rpadudueckue
AJIEMEHTHI OTYETa HyMEPYIOTCS JINOO CKBO3HOM HyMepaIuei, oo no pasaenam, O0beM oT4eTa 1o MpaKTHKE —
20-30 MamMHOMMCHBIX cTpaHuIl (0e3 mpunoxeHui). TeKcT nmeuaTaeTcss YUCTOBOM meyaThio yepes 1,5
uHTepBana mpudrom Times New Roman, pazmep 13, ¢ 00bIYHBIM HHTEPBAJIOM U MOJIIMU: JIEBOE (T10J1€
MOAIIMBKH) — 2,5 cM, ipaBoe — 1,0 cM, BepxHee — 2,0 cM, HIKHEE - 2,0 cM.



Bce 3aronoBku oTueTta nepapxudecku HyMmepyrorca. Homep noMmeniaercs nepes Ha3BaHUEM, IIOCIIE KaX 101
rpynmsl qudp cTaBUTCsA TOUYKa. B KOHIIE 3arojoBKa TOYKa HE CTABUTCS.

HazBanus copeprxanust paboThl 1O TEKCTY pabOThI pa3MenaeTcs Mo MEeHTPY, BbIACTIAETCS JKUPHBIM HIPUPTOM
3arjiaBHBIMU OYKBaMH.

Bce cTpanulibl paboThl HyMepYyIOTCS, HAUUHAs C TUTYJIBHOTO JIUCTA, HO MPOCTABIISAIOTCSA, HAUUHAS C TPEThel
CTpaHUIIbl, B HUYKHEM [IPaBOM YTy JIHCTA.

CokpaiiieHre ciaoB, KpoMe OOIIETPUHATHIX, HE JOITYCKaeTCsl.

Otuer J0mKeH OBITh 3aBEPEH HA TUTYJIBHOM JIMCTE MOANUCHIO CTY/I€HTA U MOANNCHIO PyKOBOIUTEIS
TEXHOJIOTUYECKOH (IIPOEKTHO-TEXHOJIOTUYECKOI ) MPakTUKU (Y4eOHOH) OT Kadeapbl HHHOPMAIIHOHHBIX CUCTEM
U MaTEMAaTUYECKUX METO/I0B B SKOHOMUKE.

OT4er 1o NpakTUKE AODKEH CONEPIKaATh!

* TUTYJIbHBIN JIUCT;

* COJIEpXKAHUE;

* BBEJICHHE;

* OCHOBHYIO 4aCTh;

* 3aKJIIOYEHUE;

* CIIMCOK JINTEPATypbl (P HEOOXOAUMOCTH);
* IPIJIOKEHUS (IPU HEOOXOTUMOCTH).

BBenenue 10MKHO COAEpKATH:
* pelraeMyIo 3a7a4dy B paMKax MHAUBUIYAJIBHOTO IIPOEKTA;
¢ [ICJIb 1 ICPCYCHb OCHOBHBIX pa60T;

B ocHOBHOI yacTH oT4YeTa TOJKHBI IPUCYTCTBOBATH CIIEAYIOUIUE MOIPa3IEibl:

* TEXHHUECKas pealin3alys MPOTOTHUIIA TPOrPaMMHOTO MPOAYKTa JJIsl PEelIeHUs] BBIOPAHHOM CTYASHTOM 00J1acTh
3ajauy;

* onmcaHue pa3paboTaHHOTO MPOrPaMMHOTO UHTEpdeiica U ero BO3MOKHOCTEH B paMKax pean3aiuu
MIPOTOTHUIIA TPOrPAMMHOTO MPOJIYKTa;

3aKIIOYCHHE:

- HE0OXOIMMO OINUCATh HaBBIKU U YMEHHUS, IPUOOpPETEHHBIE 32 BpeMsI PAKTUKH;

- clIeN1aTh UHAUBHUIYaJIbHbBIE BBIBObI O MPAKTUYECKON 3HAUMMOCTH JIs1 c€0sl TPOBEIEHHOIO BH/1a
TEXHOJIOTMYECKOH (IPOEKTHO-TEXHOJIOIMUYECKOM) MPaKTUKU (Y4eOHOH).

[To okOHYaHUU TIPAKTHUKH, B HEJIETBHBIN CPOK, OTUET MPEACTABISETCS HAa Kadeapy Ui MPOBEPKH U 3aIUTHI B
Me4YaTHoOM Buje. TUTYIbHBIN TUCT 0POPMIIIETCS B COOTBETCTBUH C MPHIOKEHUEM. J[OMOTHUTENEHO OTYET
JOJHKEH OBITh IPEJICTABIICH Ha 3JIEKTPOHHOM HOCHUTeNe HHpopMaluu B Bue (aiina, moAroTOBICHHOTO C
nomortpio MS Word. PykoBoautens TeXHOTOTHYECKOH (ITPOEKTHO-TEXHOJIOTHYECKON ) MPAKTUKH (YyueOHOH) OT
Kadenpsl IpoBepseT OTUYET U MPUHUMAET 3aIUTY.

CtpykTypa oTueTa MOKET ObITh CKOPPEKTUPOBAHA UCXOAs U3 TPEOOBAaHUI PYKOBOIUTES.
B uckirounTenpHbIX Cydasx NpH OnecTsIuel 3aluTe CBOero COOCTBEHHOTO MPOTOTUIIA TPOIPAMMHOI0
MPOJYKTa, CACIAHHOTO B paMKax TEXHOJOTHYECKON (IIPOEKTHO-TEXHOIOIMUECKOM) MpakTUky (yueOHol),



CTYACHT MOXCT IMOJTYYUTDH IMOJIOKUTCIIBHYIO OLICHKY 0e3 MpEeaOCTaBJICHUA OTUCTA.
OcobeHHOCTH OopraHu3al U NpOBCACHUSA NPAKTUKU JJISI HHBAJIMAOB U JIMI C OTPaHUYCHHBIMHA
BO3MOXHOCTAMHU 310POBbA

[TpakTuka ans o0ydaromuxcsi ¢ OrpaHHYEHHBIMH BO3MOKHOCTSIMU 37I0POBbSI 1 HHBATUAHOCTHIO (anee — OB3)
OpraHMU3yeTcsl U MPOBOJUTCS C YYETOM MX 00pa30oBaTeNbHBIX TOTPEOHOCTE.

Ob6yuaromuecst ¢ OB3 MoryT mpoXxouTh MPaKTUKY KaK COBMECTHO C IPYTUMH 00yUYarOIMUMHUCS (B YU4eOHOM
TpyIIIe), TaK U UHAUBUYAIBHO (TI0 TUYHOMY 3asIBJICHUIO).

Bo160p MecT npoxoxaAeHUs MPaKTUKU AJis HHBaIUI0B U ul ¢ OB3 ocymiecTBisercs ¢ yueToM TpeOoBaHUM UX
JOCTYIHOCTH JIJIsl JTaHHOM KaTteropuu oOyuatonuxcs. [Ipu onpenenennn mecta NpoxXoKAeHUs MPAKTUKU JIs
MHBaIM10B U Jiull ¢ OB3 yuuThIBalOTCS pEKOMEHJAIMN MEIMKO-COLUAIBbHOMN 3KCIIEPTU3bI, OTPAKEHHBIE B
MHAVBUAYAIbHON NporpamMMe peabuInTalui UHBaIuAa (IpU HaJIMYKH1), OTHOCUTEIBHO PEKOMEHJOBAHHbIX
yCIIOBHIA U BUIIOB TpyAa. [Ipn HEOOX0IUMOCTH [T IPOXOKICHUS IPAKTUKU CO3AI0TCS CIeMaIbHbIe paboune
MECTa B COOTBETCTBHH C XapaKTepPOM HApYIICHHUH, a TAKXKe C YIETOM BBITIOIHAEMBIX o0ydaromumucs ¢ OB3
TPYIOBBIX (PYHKIIHIA, BUJIOB MPOQEeCCUOHANBHOMN IeATEeIbHOCTH U XapaKTepa Tpyaa.

OOyuaromuecs JaHHOW KaTerOPHH MOTYT MPOXOAUTH MPAKTUKY B MPOQHUILHBIX OpraHu3aiusix (Ha
MPEANPUATHSIX, B YUPEKICHHSIX), ONPEICTCHHBIX /Ul y4eOHOM IPpyNIbl, B KOTOPOW OHM 00YYarOTCs, €CIH 3TO
HE CO3/1aeT UM TPYIHOCTEN B MPOXOKACHUN MPAKTUKU M OCBOCHHUH ITPOTPAMMBI MPAKTUKH.

[Tpu HanMuUK HEOOXOUMBIX YCIOBUIA I OCBOCHHUS MPOTPAMMBbI MPAKTUKH U BHITIOJTHEHUS] UHIUBUAYaIbHOTO
3a/laHus (MM BO3MOXKHOCTH CO3JaHMsI TAKUX YCJIOBHI) MPaKTHKaA 00y4YaroUXcs JaHHONW KaTeropruy MOXEeT
MPOBOJUTHCS B CTPYKTYpHBIX nojapazaeneHusx [ITHUY.

[Ipu onpenenennn Mecta NpakTUKH JUIsl 00ydaromuxcs U3 unciaa uHBanuaos u aui ¢ OB3 ocoboe BHUMaHMe
yaensieTcsi 6€30macHOCTH TPY/la M OCHAIIeHHo (000pyaoBaHuIo) pabodero mecta. Paboune mecra,
MIPEA0CTaBIIIEMbIC TIPEANPUITHEM (OpraHU3aIuel, YUPEKICHUEM ), TOJKHBI (110 BOZMOXHOCTH)
COOTBETCTBOBATH CJIEAYIOLUIUM TPEOOBAHUSAM:

&#61485; 1 MHBAJIHMIIOB 0 3PEHHUIO-CIA00BHIAIINX: OCHAILLICHUE CIIEIUAIBHOTO pabouero Mecra ooImM 1
MECTHBIM OCBEILIEHHEM, 00ECIIEUHBAIONINM OECTIPETIATCTBEHHOE HAX0XKIEHHE YKAa3aHHBIM JIUIIOM CBOETO
pabodero MecTa U BBIIIOJIHEHUE TPYAOBLIX (YHKIUH, BUICOYBETUIUTEIIMH, TyTIaMU;

&#61485; nns MTHBAIKUIOB 110 3PEHHUIO-CIIEIBIX: OCHAICHHUE CIIEIUAIBHOTO pabouero Mecta
TU(DIOTEXHUUYECKUMH OPUEHTUPAMHU U YCTPOUCTBAMH, C BO3MOXHOCTBIO UCIIOJIb30BaHUS KPYITHOTO penbedHO-
KOHTpacTHOTro mpudTa u mpudra bpaiins, akycTHUeCKUMU HaBUTAIIMOHHBIMU CPEJICTBAMH,
o0ecrneunBarIUMU OecTpensITCTBEHHOE HaX0kK/IeHNWE YKa3aHHBIM JIMIIOM CBOETO pabodyero Mecra u
BBITIOJTHEHHE TPYOBBIX (PYHKIIHIA;

&#61485; nis MHBAIMIOB TIO CIYXY-CJIA00CIBIIIAIINX: OCHAIICHHE (000pYyA0BaHKE) CIICIIMAIEHOTO paboyero
MecTa 3ByKOYCWJIMBAIOLIEH anmnaparypoi, TeaeoHaMHu IPOMKOTOBOPSIIUMUY;

&#61485; nis MHBAIMIOB TIO CIYXY-TIYXUX: OCHAIICHHUE CTICIIHAIIBHOTO pab0Uuero MecTa BU3yaJlbHbIMU
MHAUKATOpaMH, IPeoOpa3yoIMMU 3BYKOBbIE CUTHAJIbI B CBETOBBIE, PEUEBbIC CUTHAJIBI B TEKCTOBYIO OETYIIYIO
CTPOKY, JUTsl OECTIPETIITCTBEHHOTO HAX0X/ICHUS YKa3aHHBIM JIUIIOM CBOETO Pab04Yero MecTa 1 BBHIIOTHEHHUS
paboTsI;

&#61485; nns MHBaIHMIOB ¢ HapylIeHHeM (YHKIUN OMOPHO-ABUraTeIbHOTO anmapara: 000pyaoBaHHe,
o0ecreynBarolee peaau3aio SproHOMHUUECKUX TPUHIUIIOB (MaKCHUMANIBbHO y100HOE Ui MHBAIU/1A
pacIoyio’KeHNe HIEMEHTOB, COCTABIISIOMIUX pabouee MECTO), MEXaHU3MaMH M yCTPOHCTBAMH, TTO3BOJISIOIIUMHU
M3MEHSATH BBICOTY U HAKJIOH paboyeil MOBEPXHOCTH, MOJIOKEHUE CUACHBS pab0Yero CTyja Mo BbICOTE U
HAKJIOHY, YTOJI HAKJIOHAa CIIMHKH pab0overo cTyJa, OCHAIIECHHE CIIeIUATbHBIM CHIEHbEM, 00ECTIeUNBAIOIINM
KOMIIEHCAIIMIO YCUJIHSI IPU BCTaBaHUH, CIICIIUAIBHBIMU MPUCTIOCOOICHUSIMU /IJIS1 YIIPABJICHUS U 00CTYKUBAHUS
ATOTO 000PYIOBAHUS.



@®oHabI OLIEHOYHBIX CpeacCTB IJIA IPOBECACHUSA l'[pOMe)KyTO‘lHOﬁ arTrecralun

Ilnannpyembie pe3yabTaThbl 00y4eHHs 0 NPAKTHKE /151 GOPMHUPOBAHUSA KOMIIETEHIIUH.
NuaukaTopbl 1 KPUTEPUH UX OLIEHUBAHUS

OIIK 4

Cnoco0eH KOMOMHHMPOBATH U AJANITHPOBATH CYyLIECTBYIONIHE HH(POPMALNOHHO-
KOMMYHUKAIMOHHBIE TEXHOJIOIMH JI PellieHHs 3a71a4 B 00,1acTH IpodecCHOHATBHOMI
AesITeJIbHOCTH ¢ Y4eTOM TPeOoBaHNi HHPOPMAINHMOHHOI 0€30I1aCHOCTH

TCXHOJIOI'UH OJId
pcainsan pCiCHUus
MAaTEMATHYCCKHUX 3aJa4

mojenel B s3bike Python.

Nuaukarop IliianupyemMblie pe3yabTaThl Kpurepun oueHuBanus pe3yjJbTaToB
o0yueHust 00y4eHust

OIIK 4.1 CryneHT ymeeT npu moMoIu HeynoBjeTrBopuTeILHO
Komb6unupyer u SI3bIKOB MporpammupoBanus R u | CTyZ€HT He yMeeT P MIOMOIIH A3bIKOB
ajanTupyer Python cTpouts perpeccronnsie u Iporpammuposanus R u Python crpouts
COBpEMEHHbBIE ONTUMU3ALMOHHBIE MOJIEIIH. pPErpecCUOHHBIE M ONITUMH3AIMOHHBIC MOJICITH.
MH(POPMALMOHHO- CryneHT BiajieeT HaBbIKaMu CryneHT He BiaJieeT HaBBIKAMH peaTu3aiii
KOMMYHUKAITMOHHBIE peanu3ainuyi UMUTAITHOHHBIX MMUTAIIMOHHBIX MOJienei B si3bike Python.

Y 10BJIETBOPUTEIBLHO

CtyneHT yMmeeT Mpu MOMOIIH SI3BIKOB
nporpamMmupoBanus R u Python crpouts
PErpECCUOHHBIE U ONITUMHU3ALIMOHHBIE MOJICIIH
Ha HAYAJIbHOM YpPOBHE.
CryneHT Bia/ieeT HaBbIKaMU peain3aiiiu
MMUTAIIMOHHBIX MoJiesiel B si3bike Python Ha
Ha4yaJIbHOM YPOBHE.

Xopouro
CTyneHT yMeeT Npu NOMOIIH SI3bIKOB
nporpammupoBanus R u Python crpouts
PErpECCUOHHBIE U ONITUMU3ALIMOHHBIE MOJIEIIN
Ha XOPOILLEM YPOBHE.
CryneHT BiaieeT HaBbIKaMU peain3aliu
MMUTAIIMOHHBIX MOJienel B si3bike Python Ha
XOpOIIEM YPOBHE.

OT1au4HoO
CTyaeHT ymeeT pu NOMOILH SI3bIKOB
nporpammupoBanus R u Python ctpouts
pPErpecCUOHHbIC U ONITUMHU3AIIMOHHBIE MOJICIIH
Ha OTJIMYHOM YpPOBHE.
CrylieHT Biaic€T HaBbIKAMU peaii3aliu
MMUTAIIMOHHBIX MOJienel B si3bike Python Ha
OTJINYHOM YPOBHE.

OIIK 4.2

[Ipumensier Ha MpakTUKE
TpeOoBaHUs
nH($OPMaLMOHHON
0e301acHOCTH

CTyneHT AOKEH YMETh
pasrpaHHYUBaTh MpaBa JOCTyIA
Pa3IMYHBIX TPYII OJIH30BATENCH
¥ aJ]MUHUCTPUPOBATH HACTPOUKH
6e3omacHoctu B R u Python.
CTyIeHT JOJKEeH BIIAJICTh

HeynoBjeTrBopuTeILHO
CTyneHT He yMeeT pa3rpaHUYuBaTh MpaBa
JI0CTyTa pa3INyYHbIX TPYMII [10JIb30BaTeNeH 1
aJIMUHUCTPHPOBATH HACTPOHKH OE30MaCHOCTH B
R u Python. CtyzneHT He BiageeT HaBbIKaMU
0e301acHo# pa3paboTKU MPHIIOKEHUN 1




HaBBEIKaMHM 0€30I1acHOM
pa3pabOTKu MPUIOKEHUN U
UH(POPMALMOHHO-aHATUTHYECKUX
CHCTEM.

HeynoBiaerBopuTeIbHO

MH(OPMaLIMOHHO-aHAIUTUYECKUX CUCTEM.
YaoBieTBOPUTENBHO
CryneHT ymeeT pa3rpaHU4MBaTh MpaBa JI0CTyIa
Pa3IMYHBIX TPy [0JIb30BaTeNeH U
aJIMMHHUCTPUPOBATh HACTPOUKH O€30IaCHOCTH B
R u Python. CtyzneHT He BnageeT HaBbIKAMU
0e30macHOM pa3padOTKU MPUIIOKEHUN U
MH(POPMAIIMOHHO-aHATUTHIECKUX CUCTEM.
Xopomuo
CTyneHT He yMeeT pa3rpaHUYuBaTh MpaBa
JI0CTyTa pa3INyYHbIX IPYMII [10JIb30BaTENEH U
aJIMMHUCTPUPOBATh HACTPOUKH O€30IIaCHOCTH B
R u Python. Cryznent Bnaseer HaBbIKaMu
0e301acHO pa3paboTKU MPHUIIOKEHUH 1
UH(OPMAIIMOHHO-aHATUTUIECKIX CUCTEM.
O1anyHo

CryneHT yMmeeT pasrpaHUuMBaTh IIpaBa JI0CTyIa
Pa3IMYHBIX TPy [10JIb30BaTENEH U
aJIMHHHUCTPUPOBATH HACTPOUKH O€30ITaCHOCTH B
R u Python. CtyzaeHt Bnajeer HaBbIKaMU
6e3omacHoil pa3pabOTKU NPUIOKEHUHN U
MH(OPMaIIMOHHO-aHATUTUIECKIX CUCTEM.

I1K.2

Cnoco0eH ocylleCTBUTH BbIOOP HCTOYHUKOB HH(OpPMALIUM, IVIAHUPOBATH AHAJTUTHYECKHUE
padoThI, onpeneasiTb He00X0AUMbIE TEXHUYECKHE CPeICTBA I 00Pa0dOTKH JAHHBIX

Nuaukarop IliianupyemMblie pe3yabTaThl Kpurepun oueHuBanus pe3yjJbTaToB
o0yuyeHust o0yueHust
IIK.2.3 CryneHT ymeeT 000CHOBBIBATH HeynoBiaerBopuTeabHO
Omnpenenser OCHOBHBIE MMPEUMYIIIECTBA U CryneHT He yMeeT 000CHOBBIBAaTh OCHOBHbBIE
HE0OX0UMbIE HEJIOCTAaTKU OTHENILHBIX A3BIKOB | IPEUMYLIECTBA U HEAOCTATKU OTJEIbHBIX

TEXHUYCCKHUC U
MIPOrPaMMHBIE CPEJICTBA
JU1s1 0OpabOTKH TaHHBIX

nporpammupoBasus. CTyieHT
BJIaJIeeT HaBbIKAMU BbIOOpa
ONTUMAaJILHOI'O IIPOIPAMMHOIO
pelIeHus 1)1 KOHKPETHON
3a/1a4H.

SI3BIKOB ITPOTPAMMHUPOBAHHSL.
CryneHT He BiaJieeT HaBbIKaMu BbIOOpa
ONTHUMAJILHOTO MPOTPAMMHOTO PEIICHUS IS
KOHKPETHOH 3a/1a4u.

YaoBiaeTrBopuTEIbHO
CryneHT ymeeT 000CHOBBIBATH OCHOBHBIC
MPEUMYIIECTBA U HEIOCTATKU OTACIIbHBIX
SI3BIKOB MTPOTPAMMUPOBAHMSI HA HAYAITLHOM
YpOBHE.
CryneHT Bia/ieeT HaBbIKaMH BBIOOpa
ONTUMAJIBHOTO MPOTPAMMHOTO PEIICHHUS [
KOHKPETHOM 3aJ]a4ui Ha Ha4aJbHOM ypOBHE.

Xopomio

CryneHT ymeeT 000CHOBBIBATH OCHOBHBIC
MIPEUMYIIECTBA U HEAOCTATKU OTJEIbHBIX
SI3BIKOB ITPOTPAMMHPOBAHISI HA XOPOIIEM




Xopomuo
YpOBHE.
CryneHT BiasieeT HaBbIKaMHu BbIOOpa
ONTHMAIBHOTO MPOTPAMMHOTO PEIICHUS JJIS
KOHKPETHOM 3aJ1ayu Ha XOPOIIEM yPOBHE.
OT1au4vHo
CryneHT ymeeT 000CHOBBIBATh OCHOBHBIE
MIPEUMYIIECTBA U HEIOCTATKHA OTACIIbHBIX
SI3BIKOB TTPOTrPAMMHUPOBAHUS HA XOPOIIEM
YpOBHE.
CryneHT BiaeeT HaBbIKaMH BBIOOpa
ONTUMAJILHOTO MPOTPAMMHOI0 PEIICHUS AJIs
KOHKPETHOM 3aJ1ayu Ha XOPOIIEM YPOBHE.

IHK.5

Cnoco0eH npoBoauTh padoThl 10 00padOTKe M aHAIU3Y HH(pOpPMALUH U Pe3y/IbTATOB
JKCIIEPUMEHTOB 110 TEeMATHKE HCCJIeI0BAHUA

[Ipumensier MeTo bl
aHaIM3a HAyIHBIX
JTAHHBIX, METOJIbI
CpelICTBa IUITAHUPOBAHUS
Y OpTaHHU3AIIH
HUCCIICIOBAHUM 1
pa3paboTOK, B TOM YHCIIE
C UCIIOJIb30BaHUEM
MAKeTOB MPUKIIATHBIX
pOrpaMM MO TeMaTHKe
HCCIIEN0BAHUS

porpaMMHBIE KOHCTPYKLIUH B R;
* METO/IbI TEHEPUPOBAHUS
CJIy4aifHBIX BEJIMYHUH C 33JJaHHBIM
3aKOHOM PACIIPEeNICHHSI; * BUIbI
UMHTAIUOHHBIX MOJIETICH; * O
nojiep>xke padotel B Re
pPErpecCUOHHBIMU MOJAEIISIMH U
MO/JICJIIMU BPEMEHHBIX PSJIOB; * O
nojyiep>xke B Rpabotsl ¢
00BEKTaMU HEUUCIOBOM
IpUPOABI. YMETh * CO3/1aBaTh
GyHKIMU U crieHapu# B R; ¢
pearn30BBIBATH B
RaerepMunnpoBaHHbIE U
CTOXAaCTUYECKNE MMHUTAI[HOHHBIE
MOJIENIU C TUCKPETHBIM U
HETIPEPHIBHBIM BPEMEHEM, a
TaK)Ke TUOPUTHBIC MOJICTIH;
IUTAHUPOBATh HKCIIEPUMEHT; ®
00pabaTbIBaTh Pe3yJIbTAThI
BBIUUCIICHU; * paboTaTh B R ¢
PEerpecCUuOHHBIMU MOAEISIMH —
OLIEHUBATh MapaMeTpPHl,
IPOBEPATh CTATUCTUYECKHE
THITOTE3bI, BHITIOJIHSTH
POTHO3MPOBAHNUE; * paboTaTh B
Rc MonensiMu BpeMeHHBIX PSIJIOB;
* paboTaTh C MOJEIISIMH,

Nuaukarop IliianupyemMblie pe3yabTaThl Kpurepun oueHuBanus pe3yjJbTaToB
o0y4eHust o0y4eHust
IIK.5.1 3HATH * OCHOBHBIE THUIIBI JAHHBIXU HeynoBieTrBopuTeibLHO

He ymeer co3naBaTh pyHKIUY U CLIEHAPUH B
s3pikax R u Python; He BnageeT HaBbikaMu
oOpaboTku nanHbIX B R; He ymeer
MMIIOPTUPOBATH U 3KCIIOPTUPOBATH JJaHHBIE B R
u Python; He ymeer oO6pabaTsiBaTh pe3ybTaThl
BbIUKCIICHH; He yMeeT Bu3yannsupoBathb
pe3ynbTaThl BerunciaeHuil; He ymeer paborats B
R u Python ¢ perpeccnoHHbIMEH MOJENIAMU —
OLIEHMBATh NIaPAMETPBI, IPOBEPSITH
CTaTUCTUYECKUE TUIIOTE3BI, BBIOIHSTD
nporuosupoBanue; He ymeer paborats B R u
Python ¢ MoziensiMu BpeMeHHbIX psiioB; He
yMeeT paboTaTh CO CTOXaCTUYECKUMHU
IIpoLeccaMy U OLICHUBATh UX napameTpsl; He
yMeeT CTPOUTh aHCAaMOJINEBbIE MOAEIH U
MIPOBOAMTD WX BAJIMJAIMIO Ha 00yyaromien u
TECTOBOM BBIOOPKE;

YaoBi1eTBOPUTEIBHO
YmMeet co3naBath PyHKIMHU U ClieHapuH B R u
Python; Biianeer naBbikamu 00pabOTKH TaHHBIX
B R; YMmeer umnoptupoBaTh U 3KCIIOPTUPOBATH
nanuble B R u Python; He ymeer oGpabatsiBath
pe3yJibTaThl BeiuncieHui; He ymeer
BU3yaJIM3UPOBATH PE3yJIbTaThl BIUMCiIeHUN; He
ymeet pabotats B R u Python ¢
PErpECCUOHHBIMM MOAEISIMU — OLIEHUBATh
[IapaMeTpsl, IPOBEPITh CTATUCTUUECKHE
TUIIOTE3bI, BBIIOJIHATE IPOrHO3UpoBanue; He




COJICPIKAITUMH OOBEKTHI
HEYMCIIOBOM ITpUpOsl. Biraners »
OCHOBHBIMH IPHEMaMU pabOTHI B
CTaTUCTUYECKOM IakeTe R; ¢
METOJIaMU PELIEHNs YPaBHEHUN U
3a/1a4 MaTeMaTU4EeCKOro
POrpaMMHUPOBAHUS;
OCHOBHBIMH METO/IaMU
CTATUCTUYECKON 00pabOTKH
PE3yNIbTaTOB BBIYUCIUTEIHHOTO
JKCIIEPUMEHTA.

YaoBieTBOpUTEIbHO
ymeet paborats B R u Python ¢ Mmogemsimu
BpeMeHHbIX psnoB; He ymeer pabotats co
CTOXaCTHMYECKHMU IIPOLECCAaMH U OLICHUBATh UX
napameTpsl; He ymeer ctpouts ancaMmOiineBbie
MOJIETN U MTPOBOJUTH UX BAIMJIALUIO HA
o0yyarolei 1 TeCTOBOI BBIOOpKE;

Xopouo
VYmeer co3naBaTh GyHKIMH U clieHapuu B R u
Python; Biianeer HaBbikamMu 00pabOTKU JaHHBIX
B R; YMmeer umnoptupoBaTh U 3KCIIOPTUPOBATH
nannele B R u Python; Ymeer oGpabatbiBaTh
pe3yJIbTaThl BBIYMCICHUN; Y MEET
BU3YaJIN3UPOBATh PE3yJIbTAThl BHIUNCIICHU;
VYmeer pabotats B R u Python ¢
PErpecCUOHHBIMU MOJEISIMU — OLIEHUBATh
napaMeTpsl, IPOBEPATh CTATUCTUYECKHE
TUIIOTE3bl, BBIIOIHATH IPOTrHO3MpoBaHue; He
ymeet paborats B R u Python ¢ Mmogemsimu
BpeMeHHbIX psnoB; He ymeer pabotats co
CTOXaCTHMYECKUMHU IIPOLECCAaMH U OLICHUBATh UX
napameTpsl; He ymeer ctpouts ancamOiieBbie
MOJIETN U MTPOBOJUTH UX BAIMJALUIO HA
o0yyarolei 1 TeCTOBOI BBIOOpKE;
OtanyHo

YmMeer co3naBath PyHKIMHU U clieHapuH B R u
Python; BiianeeT HaBbikamMu 00pabOTKU JaAHHBIX
B R; YMmeer umnoprupoBaTs U 3KCIIOPTUPOBATH
nannele B R u Python; Ymeer oGpabartbiBaTh
pe3yJIbTaThl BBIYMCIECHUN; Y MEET
BU3YaJIM3UPOBATh PE3yJIbTAThl BHIUNCIICHU;
VYmeer pabotats B R u Python ¢
PErpecCUOHHBIMU MOJEISIMU — OLIEHUBATh
napaMeTpsl, IPOBEPATh CTATUCTUYECKHE
TMIIOTE3bl, BBITIOIHATH IPOTHO3UPOBAHUE;
YwMmeer pabortats B R u Python ¢ mogensimu
BPEMEHHBIX PAIO0B; YMeeT paboTaTh CO
CTOXaCTHMYECKHMH IIPOLECCAaMH U OLICHUBATh UX
napaMmeTpbl; YMeeT CTPOUTh aHCaMOJIMEBbIE
MOJIETN U MTPOBOJUTH UX BAIMJIALUIO HA
oOyuJaromieit 1 TeCTOBOW BEIOOPKE;

OuenovHsble cpeacTraa

Bujx MeponpusiTust NpOMeKyTOYHOM aTTeCTANMH : DK3aMeH
Cnoco0 npoBeneHust MepONPHUATHS MIPOMEKYTOYHOH ATTeCTAlMM : BbIoHEHNE 3a1aHNI C TTOMOILBIO

CHEIHUANIbHBIX (MHCTPYMEHTAJIbHBIX) CPE/ICTB

IIpoao:KuTETLHOCTH NPOBEIEHUS] MEPONIPUATHS IPOMEKYTOUYHOM ATTECTALUHM :




BpEMS HA BBINIOJTHCHUE 3agaHui 2

Iloka3zaTen oeHNBAHUA

He 3HaeT ocHOB CMHTaKcHCAa sI3bIKa MPOrPaMMHPOBAHUS M HE CIIOCOOEH pelIaTh HeynoBieTrBoputeabHO
IIPOCTEHIINE 3aJa4l B YKA3aHHOM TeMe

3HaeT OCHOBBI CHHTAKCHCA SI3bIKa IPOrpaMMHPOBAHUS U CIIOCOOEH peliaTh Y10BJIETBOPUTEIBHO
IpocTeliIne 3aa4 B yKa3aHHOU TeMe

3HaeT OCHOBBI CHHTAKCHCA SI3bIKa TPOrpPaMMHUPOBAHUS. Xopomo

3HaeT 0COOCHHOCTH IPUMEHEHHUs CIIELIUAIN3UPOBAHHBIX TAKETOB U YMEET

peliaTh ¥ aBTOMaTU3UPOBATh PacUeThl CJIOXKHBIX 3a7au.

3HaeT OCHOBbI CHHTAKCHCa S3bIKa IPOrPaMMHUPOBAHUS. OTtauvHo

3HaeT 0COOEHHOCTH MPUMEHEHUS CIIELUAIN3UPOBAHHBIX IAKETOB U YMEET
pemaTh, aBTOMaTH3UPOBATh PACUYEThI CIOXKHBIX 3a7ad.

CrniocoOeH periaTh HeCTaHIAPTHBIC 337a4 CBSI3aHHbIE C BBIYMCICHUAMU,
MPOBOJIUTH aHAJIN3 OITMOOK BO3HUKAIOIIUX B KOJIE M CAMOCTOSTEIBHO HaXOAUTh
IYTHU PEIICHUs YCTPAHEHHS ITUX OIIMOOK.

YMeeT No1b30BaThCs MPOJBUHYTHIMU METOIAMH PEILICHHs 3a/1a4, TT03BOJISIONIIUX
MHHHUMH3HPOBATh BPEMs HCIIOJHEHUS KO/Ia.

OuenovHsble cpeacTraa

Bujx MeponpusiTust NpOMeKyTOYHOM aTTeCTANMH : DK3aMeH

Cnocod NMPOBECACHUA MEPONMPUATUA l'[pOMe)KyTO‘IHOﬁ aTTecTanuy : BrIloJHEHNe 3a/1aHNi ¢ TOMOIILBIO

CHEIHUANIbHBIX (MHCTPYMEHTAJIbHBIX) CPE/ICTB

[Ipoao:KuTETHHOCTH NPOBEIEHUSI MEPONIPUATHS IPOMEKYTOUHOM ATTECTALUH :

BpeMs HA BbINOJHEHNE 3aJaHui 2

IMoxa3zareu oneHNBaAHUSA

He 3HaeT ocHOB cHHTaKcuca s3bIKa IPOrPaMMUPOBAHUS U HE CIIOCOOEH peliaTh
IIPOCTEUIINE 3a/1a4U B YKa3aHHOU TeMe

HeynoBiieTBopuTE/IBHO

3HaeT OCHOBBI CHHTAKCHCA SI3bIKa TPOrPAaMMHPOBAHUS M CIIOCOOEH pemiaTh Y 10BJ1I€TBOPUTEIBHO
IIPOCTEUIINE 3a/1a4U B YKa3aHHOU TeMe

3HaeT OCHOBBI CHHTAaKCHCA S3bIKa IPOrPaMMUPOBAHUS. Xopomuo

3HaeT 0COOCHHOCTH IPUMEHEHHUS CIIEUAIN3UPOBAHHBIX NTAKETOB U YMEET

pelaTh ¥ aBTOMaTU3HPOBATh PACUEThl CIOKHBIX 3a7au.

3HaeT OCHOBBI CHHTAaKCHCA S3bIKa IPOIPaMMUPOBAHUS. Otiauvno

3HaeT 0COOEHHOCTH IPUMEHEHHUS CIELUAIN3UPOBAHHBIX TAKETOB U YMEeT
peuaTh, aBTOMaTU3UPOBATh PACUETHI CIIOXKHBIX 3a]1a4.

CnocoOeH periaTh HeCTaHIAPTHBIE 337a4U CBSI3aHHbIE C BBIYMCICHUAMU,
IIPOBOAMTH aHAIHU3 OUIMOOK BO3HUKAIOIIKX B KOJIE M CAMOCTOATEIBHO HAXOAUTh
IIyTU PEIICHUs] YCTPAaHEHUsSI STUX OIIHNOOK.




YMeeT MoJIb30BaThCs MMPOABHUHYTBIMU MCTOJaMHU PCHICHUA 3a1a4, ITIO3BOJIAOIIUX
MHUHHUMH3UPOBATDb BPEMA UCIIOJIHCHUS KOAA.

OT1ianyHo




