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1. Bua, TUIIBI IPAKTUKH U CIIOCOOBI €€ NMPOBeAeHHs

VYuebnass mnpaktuka  «I[IpoekTHO-TeXHOJMOrHMYEcKass MpaKTUKa IO  TEXHOJOTHSIM
MCKYCCTBEHHOTO MHTEJUIEKTA U METO/IaM MAIIMHHOTO OOYyYeHHS B 33/1a4aX YKOHOMHUKH JaHHBIX)
b2.0.02.03 (V) umeer Leabl0 03HAKOMUTh CTYJIEHTOB IIEPBOTO Kypca C IPAKTUUECKUMHU BUAaMU
paboT, cBsi3aHHBIMU ¢ Oynymied crenuanbHOCThIO. [IpakTuka mpeamosaraeT HHIANBHIYaTbHYIO
paboTy KaXI0ro CTyACHTa HaJ| PeIIeHHEM IIPAKTHUECKON NOCTABICHHON 3aa4yn. 3a1a4a MOXKET
pemaTbcsi B JTUCTAaHIMOHHOM (opMmare WiIM B OYHOM. [J1aBHasi Ieb — CaMOCTOSITEIBHOE
BBITIOJTHEHHUE 3aJIaHHSI TIO MTPAKTHKE.

2. IlepeyeHb MIAHNPYEMBIX pPe3yJIbTATOB 00yUeHHS M0 MPAKTHKE,
COOTHECEHHBbIE ¢ MJIAHUPYEMBIMHU Pe3yJIbTATAMHU OCBOEHHS TPOTrPAMMBI
2.1.Yuebnas mpakthka «lIpOEKTHO-TEXHOJOTHYECKAass TIPAKTHKAa [0 TEXHOJOTHIM
HUCKYCCTBCHHOI'O MHTCIIJICKTA U METOJaM MAallIMHHOT'O O6y‘leHI/I$I B 3a1a4yaX 3KOHOMHKHN
naHHbIX» b2.0.02.03 (V) oGecnieunBaeT oBIaACHHUE CAEAYIOMUMH KOMIIETCHIIUSMH.

Kon HaunmenoBanme Kon HammMmeHnoBaHME KOMITOHEHTA
KOMIIETEHITHN
KOMIIETEHI] | KOMIIETEHIIHN KoMmnonenTa
An KOMIIETEHITHN
TIKC-5 Cnocoben pemats 3amaum | [IKC-5.1 [IpumeHsieT S3bIKM M CUCTEMBI
a”HaiM3a OOJBIINX JAHHBIX C 00pabOTKM W aHalW3a JIaHHBIX,
HCIIOJIL30BaHUEM CTATUCTUYECKHE METOABl TIpH
CYIIECTBYIOMINX pemieHuu 3amad mpeaoOpadboTKu
MPOTPAaMMHBIX  CPEACTB M W aHaJIN3a TaHHBIX
TEXHOJIOT Uit
[TIKC-5.2 [IpumeHsieT A3BIKM M CHCTEMBI
aHalu3a JAHHBIX W MAIIUHHOTO
00yYeHHS, CUCTEMBI YIPaBJICHUS
0azaMHM JaHHBIX TpH paboTe ¢
0OJBIIMMH TaHHBIMHU

2.2 B pe3ynbTare 0CBOEHUS IUCHUIUIMHBI Y CTYICHTOB JOJDKHBI ObITh CPOPMHUPOBAHBDI:

Tabmuna 1.1

OTDO/TD Kon Pe3ynbTaThl 00yueHus
KOMIIOHEHTa

(11pu HATHAHI o MmeTenmmm
podcrangapra)/
podeccuoHanbHbIE
ericTBUS
AHanu3 6onbumx| ITKC-5.1; HA YPOBHE 3HAHUIA:
TaHHBIX C KC-5.2 —  TEOpPETHMYECKHME M TMPUKIATHBIE  BOIMPOCHI
MCIIOJIb30BAHUEM THKC-5. aHaJM3a JaHHBIX C LENbI0 aHanu3a, 0OOCHOBAHUS U
CYILLECTBYIOLIEH B BBIOOpA pPEIICHHUI;
OpraHu3anuu —  OCHOBHBIE TIOHATHSI M OCHOBHBIE METOJBI,
METO/I0JIOTHYECKO 2| MHOTOMEPHON MaTEMaTUYECKON CTATUCTUKY;
TEXHOJIOTNYECKOH —  cospeMenHble KT u UC, nux BO3MOXHOCTH;
MHpacTpyKTyphl/ — cpenctBa OW3HEC-aHATUTHUKH, COBPEMEHHBIE
[IpoBenenye SI3BIKM CTaTUCTHUYecKor o0paboTku (R, Python) wu
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AHAJTUTUYECKOTO
FicclIeJOBaHMS C
[IPUMEHEHHUEM
TEXHOJIOTHH  OOJIBIINX
TAHHBIX

rpadudeckue miaTGopmsl;

—  OCHOBHBIC TIOHSATHUS U OCHOBHBIE METOJIbI
TEOpUH  aHAINW3a JAaHHBIX, HWHTEJUIEKTyaIbHOU
00pabOTKM JTaHHBIX, YKOHOMETPHKH, MHOTOMEPHOM
MAaTE€MaTHYECKOU CTaTUCTUKHU
TEXHOJIOTUY aHAJIN3a JAHHBIX

HA YPOBHeE YMEHHIi:

- oOpabarbiBaTh AMIUPUYECKHE U
IKCTIEPUMEHTAJIbHBIC JaHHBIE, OCYIIECTBIISATh
npeao0paboTKy Y OYHCTKY JAHHBIX, BBITIOJIHATD
pa3BeAbIBATEIILHBIN aHAJN3;

- WUCTOJB30BaTh MaTeMaTHIYeCKHe "
MHCTPYMEHTAJIbHBIE CPEICTBA JJISl aHATIN3a IaHHBIX B
nporecce  AKOHOMETPHUYECKOTO  MOJEIHPOBAHUS,
NpEIMKaTUBHON aHATUTHKU, cOopa, 00paboTKu u
aHayM3a OOJBIIMX JaHHBIX, 0OOCHOBaHUS U BbIOOpa
peuieHui;

- TpOTPaMMHPOBATH Ha SI3BIKaX
CTaTHUCTUYECKON 00pabOTKH, OPUEHTHPOBAHHBIX Ha
paboTy ¢ OONBIIUMH JAHHBIMH: JUTSI CTATUCTUYECKON
00paboOTKM MJAaHHBIX U paboOThl ¢ TrpapuKoM, as
paboThI ¢ pa3pO3HEHHBIMU (pparMeHTaMH JAaHHBIX B
OonpIIMX MaccuBax, Ui paboTel ¢ 0a3zamu
CTPYKTYPUPOBAaHHBIX W  HECTPYKTYPUPOBAHHBIX
JTAHHBIX;

- OLEHHUBATh KAayecTBO peuieHus 3afad cOopa,
00paboTKHY W aHAIN3a JaHHBIX;

- IPOBOJUTH CPAaBHUTEIBHBIA aHAIU3 METOJOB H
MHCTPYMEHTAJIBHBIX CPEJCTB aHAIN3a TaHHBIX.

HA YPOBHeE BJIaJIeHU:

- BJAJIeTh TEXHOJIOTHEH MPOBEICHUS] CTATHCTUYECKOM
00paboOTKM JaHHBIX C TOMOIIBIO MPOTPAMMHBIX
cpeactB Excel wu  R/Python, craructuueckux
npunoxenud, CYB/I.

- HMHTEPHPETUPOBATH pE3yJbTaThl aHANIM3a, JeNaTh
0000IIIeHHS U BBIBOIBI,

3. O0beM M MeCTO MPAKTHKM B CTPYKTYpe 00pa30BaTeIbHOIi POrpaMMbl
OO0mass TpylnOeMKOCTh JIUCIUIUIMHBI  ««[IpoeKkTHO-TexHOmoTHYEeCKas TMpaKTUKa IO
TEXHOJIOTUSIM MCKYCCTBEHHOTO HWHTEJUIEKTa M METOJaM MAallMHHOTO OO0y4eHHs] B 3aJadax
SKOHOMHUKH JAHHBIX»» COCTABJISIET 2 3a4eTHBIX eqUHUIBI - 72/54 yacoB. [IpakTKa MPOBOIUTCS

B TCUYCHUC IIAATOI'O CEMECCTpPaA 06yquH$[.

CTpykTypa NpakTUKH

Bun paboTst

TpynoemkocThb
(axanm/acTp.yachl)

O0mas TpyA0eMKOCTh 72/54
Koncynpranus 2/1,5
[IpakTHueckue 3aHsATH 8/6




HpaKTI/I‘leCKaH NnoJAroToBKa

CamocrosiTejibHasi paboTa 62/46,5

PDopMa NPOMEKYTOYHOM aTTECTALMHU 3a4der c ouneHkoi

MecTo pakTHKH B CTPYKTYpe 00pa30BaTEeILHOM MPOTrpaMMbI

52.0.02.03 (Y) ««IIpoeKTHO-TeXHOJIOTHYECKasl TIPAKTUKA TT0 TEXHOJOTHSIM HCKYCCTBEHHOTO
MHTEJJIEKTa ¥ METOJJaM MAIlMHHOTO 00Yy4€HHUs B 3a/1a4aX IKOHOMUKH JAHHBIX»» IPOBOJUTCS
B IISITOM CEMECTpe TPEThero Kypca oOydeHus. OHa crocoOCTBYET 3aKpEIUICHUIO 3HAHUN U
HaBeIKOB mpu m3ydeHuu gucuuiumbael b1.0.10 «OcnoBbl umHpOpMaTuku», b1.B.15.
«BBenenne B Hayky o ganHbIX. SQL u Pythony, B1.B.06 «Ananu3 nannasix», b1.0.12 «ba3b
naHHblx», b1.B.16 «Cucrembl 00paboTkn u aHanu3a JAaHHbX», b1.B.17 «I3bIk
nporpaMmupoBanust R». 3HaHUs, yMeHUs, HaBBIKM, MOJYYEHHBIE B XOJE IPOXOXKIACHUS
MPaKTUKU, HCHOJNB3YIOTCAd CTYAEHTaMU JJIs MOJATOTOBKM HAy4YHBIX IYyOJUKaUWH, s
OakalaBpCKux pador.

®opMOil TPOMEKYTOUYHOM aTTECTallMd B COOTBETCTBUM C YUYEOHBIM IUIAHOM SIBJISIETCS

3a4ET C OLIEHKOU

3. Conep:kanue NpaKkKTHKH

Nen/m | HammeHoBanmue O0beM TUCHMILIUHBI, YaC.
TeM Bcero KonTakTHas padora CP (OK)
o0yvarommxcs ¢ ®opma
npenojaaBaTejieM M0 BUAAM TeKyIIero
d | 13 |KCP| Cp KOHTPOJIst
yCneBaeMocT
e,
MPOMEKYTOY
HOM
aTTeCcTAlNH
**k*
AHanuTHYecKas
Tema 1 [HOAIEPKKA 5 22 2 20 O*** TI3
MIPUHATHS PEIICHHUN
B cpene R/Python
AHanuTH4ecKas
[0 IepIKKa
[IPUHATHS PEIICHHUI
Tema 2 |¢ yenonpsosanuem 22 2 20 O
MPUJIOKEHUN Ha
matopme Python
Pa3paboTka
[10JI30BATEIHCKUX
Tema 3 I/IHTep(l)eI‘/’ICOB B 28 4 22 O
cpene Python
[IpomexxyTouHas aTTecTalus 2" 3auer Cv
OLIEHKOM
Bcero (akan./acTp. 4achr): 72/54 4/3 62(62)
146 K
Ilpumeuanue:




Hcnonp3yemble COKpalleHus:

JI — 3aHATHS JTEKIMOHHOTO TUNA (JIEKIIMU U WHBIE y4eOHbIE 3aHATHS, IPEAyCMaTPUBAIOIINE
MIPEUMYIIECTBEHHYIO Niepeaady yueOHoi nudopMamy neaarornyecCKuMu padboTHUKAMH
OpraHu3aluy 1 (WiIH) JIMLIAMH, TPUBJIEKaeMbIMH OPTaHU3AIMEeH K peaar3aund 00pa3oBaTeIbHBIX
IIPOrpamMM Ha MHBIX YCIOBUSX, 00YJaIOIIUMCS) ;

[13 — mpakTHuecKue 3aHATUS (BUBI 3aHATHSI CEMHHAPCKOTO THIIA 32 UCKIIIOYCHUEM
nabopaTOpHBIX PadoT) ;

KCP — unnuBuayanpHas pabota 00yJaromuxcs ¢ meJjarornieckKuMu pabOTHUKaMH OpPTaHU3aI|H
U (MM JIMIAMH, TIPYUBJIIEKAaeMBIMH OPraHU3alluel K peaan3aii 00pa3oBaTeIbHBIX IPOTPaMM Ha
WHBIX YCJIOBHSIX (B TOM YHCJI€ WHANBUYAIbHBIE KOHCYIIBTAINH) ;

CP — camocrosiTenpHas paboTa, ocymecTBisieMas 0e3 y9acTus eIarorndeckux paboTHUKOB
OpraHu3aluy 1 (MJIH) JIML, IPUBIIEKAEMBIX OPTaHU3aMEH K peanu3aiui 00pa30BaTebHBIX
MIpOrpamMM Ha MHBIX YCIOBUSX;

CII — camompoBepka;

CPO — camocrosTenpHas paboTa oOydaromerocs

KoHTposbHbIE padoThl (K), onpoc (O), rectrposanue (T)

4.2 CoaepixkaHue NPaKTHUKH

Tema 1. AHanuTtnueckas mojJiep>kKka NpUHATH pelieHuii B cpene R
Opranuzanusa pabotsl B cpene R. [IpenBaputenbHblil 4uncaoBOl U rpaguueckuil aHamu3
narHblX. Ounctka W TpaHchopMmanus JaHHBIX. boppba ¢ BeIOpOCaMU W MPOIYIIEHHBIMHU
naHHBIMA. HopMmanm3arus W craHmapTu3anus JaHHbIX. CHIKCHHE pPa3MEpPHOCTH JaHHBIX.
Pemenne 3amau  kjmacrepW3anmy, KIacCHPHUKANMKA W MpOTHO3uUpoBaHUs. [locTaHOBKa
MPAKTUYECKUX 3aJa4, KaK 3ajJa4 IOJUICPKKU TNPUHATHS penreHnid. KoHmenTtyanm3anus u
(dbopmanuzanus NpakKTHUECKUX 3a/1a4.
Tema 2. AmnanuTuueckass TOJJAEpPKKA NPUHATHS PEUICHUM ¢ HUCHOJIb30BaHUEM
npuIoKeHHH Ha matdopme Python
Opranmsanus pabotel B cpeme Python. TlpeaBaputenbHbI YHCIOBONW ¥ TIpadUUecKuit
aHanu3 gaHHbIX. OuncTka © TpaHcpopmanus JaHHBIX. bopsba ¢ BbIOpocaMu W
MPOMYIIEHHBIMU  JaHHbIMH. Hopmamuzauus wu craHgaptuszauus jAaHHbIX. CHuKeHue
pa3MepHOCTH JTaHHBIX. Pelienue 3a1a4 KiacTepusalui, KiaccuuKalud U MPOrHO3UPOBAHUSL.
Hcnonb3oBanne OMOIMOTEK /ISl PEIICHUs ONTUMU3AIIMOHHBIX 3a1a4 B cpeae Python.
Tema 3. Pa3zpaboTka 1071p30BaTeIbckux nHTEpdeiicoB B cpeae Python.
Opranuszanus oudimmorekn PyQt. Opranuzarus auanoros u okoH. Mcnonb3oBanue Qt
nu3aiinepa. ®peiimBopk Streamlit. Paspaborka BeO-mpunokenuii Ha 1miardopme Python.
Deployment mpusioskeHuii Ha cepBepe B CETH HHTEPHET.

1. MaTepuajbl TEKyLIero KOHTPOJIsl yCeBaeMOCTH 00y4aroluxcst

B xone peanuzanuu aucuuiinabl 52.0.02.03(Y) «IIpoekTHO-TeXHOIOTHYECKas TPAKTHKA
M0 TEXHOJOTHSIM HCKYCCTBEHHOTO HMHTEJUIEKTa UM METOJaM MAIlIMHHOTO OOy4eHHs B 3aJadax
SKOHOMUKH JITAHHBIX» MCHOJIb3YIOTCS CIEIYIOIIUE METOJbl TEKYLIEro KOHTPOJISI YCIEBAEMOCTHU
oOyJaronmxcs:

Tabmuna 1.1

®opmbl (METO/IbI) TEKYLIETO KOHTPOJIS

Tema (pa3,[[e.]'[) yCieBacMOCTU

Tema 1. AHanuTHYECKas MOAJCPIKKA IPUHATHS PEIICHUIH Omnpoc
B cpene R




Tema 2. AHanuTHYECKAs TOICPIKKA TIPUHSTHSI PEIICHUI Onpoc

C MCIIOJIb30BaHUEM PUIIOKeHUH Ha tuiatdopme Python

Tema 3. PazpaboTka noap30BaTenbCKUX HHTEP(HEHCOB B Omnpoc
cpene Python

3adver BKIIOUaeT B ceOs MPOBEPKY TCOPETHUYECCKHX 3HAHWUK B (pOpME YCTHOTO ompoca U
MIPOBEPKY MPAKTUICCKUX HABBIKOB. BO BpeMs 3auera mpoBepseTCsl ATl OCBOCHUS OIICHUBAIOTCS:

- 3HAHUS AHATUTHICCKUX MOTPEOHOCTEH KOMMEPYECKIX OpraHU3aIlHii;

- 3HAHMS BBIYMCIMTEIBHBIX BO3MOXHOCTEH cpex R u Python, a taxke co3maHHBIX Ha UX
OCHOBE IIPHJIOKEHUH ¥ OMOJIMOTEK, OCHOBBI IIPOTPAMMHUPOBAHUS B YKa3aHHBIX CPEAax;

- 3HaHUS KJIACCU(UKANA MATEeMAaTUICCKUX MOJIEel HEOOXOAUMBIX JIJIS PEIIeHUH 3amad
ousHeca;

- 3HAHHSI OCHOB OM3HEC-aHAIN3a B PEKIUME PEaTbHOTO BPEMEHH;

- HaBBIKM ~ OW3HEC-aHAM3a C  HCIOJIb30BAHUEM  BBICOKOYPOBHEBBIX  METOJIOB
MIPOrPAMMHUPOBAHHSL.

- HaBBIKH pa3pabOTKH MPHUIIOKEHUI B cpenax R u Python.

- YMEHUS aHAJIM3a JIAHHBIX, BO3HUKAIOIITUX B X0JI¢ MPO(PECCHOHAITBHOM IeATETbHOCTH;

- YMEHHUS TMOJ00paTh aJeKBaTHbIE METOJbl HMX aHaJM3a, BBIMOJHUATH pacdeThl C
ucrnoabp3oBanueM cpea R u Python wnm mpuimoskeHuit, CO3MaHHBIX HA WX OCHOBE WM CO3/aTh
COOCTBEHHBIC MTPIIIOKECHUS U TIPOUHTEPIIPETUPOBATH MOJTydeHHBIC PE3YIbTATHI;

- YMEHHS CaMOCTOSTEIBHOTO aHAJIN3a aHATMTUYECKUX IMMOTPEOHOCTEN OpraHU3allHH.

- YMEHHS CaMOCTOSTEIBPHOTO aHAJIN3a aHATMTHYECKUX IMTOTPEOHOCTEH OpraHu3aIliH.

- yMeHHs (OpMaANTH30BaTh 33/1a4y U3 MPEIMETHON 001aCcTH;

- yMmeHus GopMyIIUpoBaTh TPEOOBAHUS K TAHHBIM;

[IpenogaBaTens OIEHUBAET YpOBEHb MOJTOTOBJICHHOCTH OOYYAIOIIMUXCS K 3aHATHIO IO
CIIETYIOIIUM MOKA3aTEeNsIM:

- YCTHBIE OTBETHI Ha BOMIPOCHI MPEIOIaBaTeNs 10 TEME 3aHATHS;

- TI0 pe3yJbTaTaM MPOBEICHUS OIPOCOB

Kputepuu onienuBanus onpoca:

- coJiep)KaHue U GOpMYITHMPOBKU OTBETOB Ha BOIIPOCHI;

- TIOJIHOTA U a/IEKBaTHOCTh OTBETOB.

Jeranuzanusa OaljioB W KPUTEPUM OLEHKA TEKYIIEro KOHTPOJIL YCIeBaeMOCTU
YTBEPXKAAIOTCS Ha 3aceJaHuH Kadeapsl.

[IpomexyrouHas arTectanus MOXET MNpoBOaUThCs YycTHO B JOT/mucemenHo c¢
MPOKTOPUHIOM/ TECTUPOBAHKE C MPOKTOPUHIOM. JIJis yCHEeIIHOTO OCBOEHHUS Kypca ydaleMycs
PEKOMEHYETCsI 03HAKOMUTBCS C JUTEPATypoil, pa3MeIleHHOW B pa3iene 6, U MaTepuaiami,
BbLIOKEeHHbIMU B JIOT.

MarepuaJjibl TeKyIIero KOHTPOJIsl yCIIeBAeMOCTH 00yYar0LIUXCsl.

TunmoBbIe OLIEHOYHBIE MaTepuaJjJbl IO TEME 1

Tunosbie Bonpocek! Ajs onpoca nmo teme 1

1. Kakue MeTo/1bl OUMCTKH JJaHHBIX Bbl 3HaeTe?

2. Kak M0o>xHO OOpOTBCS C BEIOpOCAMH B JJAHHBIX?

3. Kak umnoptupyrorcs nanHsie B popmare .CSV?

4. Kaxue 6nbnuoTex R ucmoib3yroTes A5 pelieHus 3a1a4u Kiaccuukanumn?



5. Kakue 6ubnmotexku R ucnonb3yroTest A7l pelieHust 3a1a4 MpOrHo3upoBaHus?

6. Kakue 6ubmuorexku R MCTONB3yIOTCS IS PEIICHUs 3391 KIIaCTeprU3aun?

7. Kakue aprymentsl y ¢ynkiuu Kmeans()? Kakue 3HaueHHs MOTYT NPHHHAMATh 3TH
apryMeHThI?

B xakom ¢opmate Bo3BpamaeTcs pe3yabTaT?

8. Kakue npeoOpa3oBaHus HCXOJHBIX JAHHBIX BBHIOIHIIUCH H IOYEMY?

9. Kakue ¢yHKIMH UCTIONB30BAIHCH JUIS BU3YATH3AIMH MTOTYYEHHBIX PE3YIbTATOB.

10. Kakue aprymenTs! y pyHkuuu prcomp()?

11. Kakue 3HaueHHsI MOTYT IPUHUMATh 3TH apryMeHThI? B kakom ¢opmare Bo3Bpamaercs
pe3ynbTaT?

12. Kakue nmpeoOpa3oBaHus HCXOJHBIX JAHHBIX BBHIOJIHIIUCH H IOYEMY?

13. Kakue ¢pyHKIMH UCTIONB30BATIHCH ISl BU3YAIH3AIMH MTOTYYEHHBIX PE3YIbTaTOB?

14. B xakoM (opmaTe J0KHBI ObITh JaHHbBIC [UIs BBISBJICHHS B HUX mpaBui (R)?

15. Kakue aprymentsl y ¢ynkuuu apriori()? Kakue 3HaueHHss MOTYT NPHHAMATh 3TH
aprymenTbi? B kakom dopmare Bo3Bpamiaercs pesyabrat (R)?

16. Kakue (hyHKIUH UCTIOIB30BAUCH ISl BU3YaJIH3allMH MTOJYyYEHHBIX pe3yipTaToB (R)?

17. Ilpumepsl mpakTHUECKUX 3aj1ad, (OpMaTu3yeMblX, Kak 3aJaud JIMHEWHOTO
MIPOrpaMMHUPOBAHMSL.

18. Kak m kakwe OHMONMOTEKM MOXHO HWCIIOJIB30BAaTh IS PEIICHUs 3aJad JTUHEHHOTO
nporpamMmmMmupoBanus B R.

19. [lpumMepsl MpakTHYECKUX 3amad, (opMaau3yeMblX, KaK 3aJadd HEJIWHEHHOTO W
JTMCKPETHOTO TPOTPaMMHUPOBAHUS.

20. Kak u xakue OMOTMOTEKH MOKHO MCIOJIB30BATh IS PEIICHUs 3a7ad HEITMHEWHOTO U
JTMCKPETHOTO porpaMMupoBanus B R.

Tunosble OLlEHOYHbIE MATEPHAJIBI 110 TEMeE 2

Tunosble BONPOCHI /ISl ONMPOCA 10 TeMe 2

1. Kax umMnopTupyroTcs qaHHbie B popmarte .CSV, .XISX B 6ubmunoreke Pandas?

2. Kak 0T00pa3uth BEIOPOCHI?

3. Kakpe OMOMMOTEKM W METOJbI MCHOJB30BIM i OOprOBI ¢ BhIOpOCAMU U
MPONYIICHHBIMU 3HAYCHUSMU?

4. Kakue mapaMeTpbl, apryMeHThl 1 MeToJbl y kiiacca KMeans? Kak moayduTs D0OCTyN K
JTaHHBIM O KJIacTepax HaOmoneHui? Kak moryduTh JOCTYI K JaHHBIM O IEHTPOUIax?

5. Kak M0O>XHO 0TOOpa3uTh pe3yabTaThl Kiaccuukanuu?

6. [Tosicaure 0OHIYI0O CXeMy TOCTPOCHHS MOJEIM MANIMHHOTO OOYyYeHHUs 110
BBITIOJTHEHHOMY 33JIaHUIO.

7. Kakue nmpeoOpa3oBaHust HCXOTHBIX JJAHHBIX BBITOJIHSUIUCH U ITOYeMYy?

8. Kakue (yHKIMU UCTIONB30BAIKCH ISl BU3yAIM3AIUU TIOJIYUYCHHBIX PE3yIbTaTOB?

9. Kakue napameTpsl, apryMeHTsl U MeTOIbl y Kitacca PCA?

10. Kak mosy4uTh JOCTYII K JAHHBIM O BEKTOpPaxX HArpy30K IIABHBIX KOMIIOHEHT, a TaKKe
K 3HAYCHUSIM TJIABHBIX KOMIIOHEHT JIJIsl HAOJIFOICHHIA?

11. Kakue npeoOpa3oBaHus HCXOJHBIX JAHHBIX BBIOJIHIIUCH H IOYEMY?

12. Kakue ¢hyHKIIUH MOKHO HUCIIOJIb30BATh I BU3YAIM3AI[MH MMOTY4YE€HHBIX PE3yIbTaTOB?

13. Kakue aprymentsl y ¢yHkuuu apriori() B cpene Python. Kakue 3HaueHust moryr
MIPUHUMATH 3TH aprymeHTsl? B kakoMm (opmare Bo3Bpaiaercs pesyastaT (Python)?

14. Tlpumepsl mpakTUYeCKUX 3a7ad, (GopMaNIM3yeMbIX, KaK 3aJadydl MaTeMaTH4eCKOTO
MIPOrPaMMUPOBAHUS U KaK 331a4l MAIIMHHOTO O0YYeHHUS.

15. Kak u kakue OMONMOTEKM MOXHO HCIIOJNB30BAaTh JJSl pEIIeHUs 3aJad JUHEHHOro
nporpamMmmupoBanus B Python.

16. IlpuMepsl TpakTUYECKUX 3amad, (QopMaNIM3yeMbIX, KaK 3a/Ja4dl HEIMHEWHOTO W

9



JUCKPETHOTO IIPOrpaMMUPOBAHMUS.

17. Kak u kakue OMOIMOTEKH MOKHO MCIOJB30BATh ISl PEIICHUS 3a]1a4 HETUHEHHOTO U

JHMCKPETHOTO MmporpamMmupoBanus B Python.

18. Kak u kakue OMOIMOTEKHM MOXKHO HCIIOJIb30BATh JUIS PEIICHUS 3a]la4 MAITHHHOTO

oOyuenwust B Python.

THUnoBbIe OLIEHOYHbIE MaTepHualJbl IO TEME 3

Tunosbie Bonpocskl AJ1s onpoca no reme 3

1. Kakum oOpa3om Bo3MOxkHa pa3paboTka naTepderica ¢ ucmonbp3oBanuem PyQT?
2.Kakum 00pa3oM Bo3MOKHA pa3paboTka uHTepdeiica ¢ crosib3oBaHueM GperMBOpKa

Streamlit?

3.HazoBwure ocHOBHBIE MeTO bl OnOMMoTekn PyQT.
4. Kakue MHCTpYMEHTHI HEOOXO0IMMO UCIIOJIb30BaTh JJIsl pa3paboTKu rpaduueckoro Beo-

MPUIIOKEHUA?

5. Kakue nmporpamMMbl MOTYT ObITh HEOOXOAUMBI JIJIs1 pa3BOpAUMBaHUSI IPHIIOKEHUSI Ha

yAaJICHHOM cepBepe?
6.Kak ucronp3oBath Putty.

7.Kak ucmnossizoBats WInSCP.

8.Kax ucnosp3oBats M, dc, total commander Ha yaaneHHOM cepBepe.
9.KaK YCTAaHOBHUTHb U HACTPOHUTH OCHOBHBIC HeO6XO)II/IMBIe ImporpaMmsbl Ha YOaJICHHOM

cepBepe.

6.OneHOYHbIE CPEACTBA sl MPOMEKYTOUYHOM aTTecTAllMU

[Tokazarenu u KpUTEpUH OIICHUBAHMSI KOMIIETEHLUH C y4eTOM 3Tarna ux (GopMHUpPOBaHUS

Ta0mnuma 6.1
Kon HaumenoBanue Kon HanmenoBanue KOMIIOHEHTa
KOMITETEHIINH
KOMIIETEHI] | KOMIIETECHIIUU Komnonenra
uu KOMIIETEHIINH
ITIKC-5 Crnocoben pemats 3amauu | [TKC-5.1 [IpumeHsieT A3BIKM M CHCTEMBI
aHayM3a OOJIBIINX TAHHBIX C 00paboTKM ¥ aHanM3a JaHHBIX,
HCIIOJIb30BaHUEM CTAaTHUCTUYECKUE METOJAbl MpH
CYIIECTBYIOIIUX pellleHnr 3a1ad MpeaoopaboTKu
MPOrPaMMHBIX CpPEACTB U U aHalli3a TaHHBIX
TEXHOJIOTHI
[TKC-5.2 [IpumeHsieT A3BIKM M CHCTEMBI

aHaJ M3a JAaHHBIX M MAIIMHHOTO
00ydYeHUsI, CUCTEMBI YIPaBJICHUS
0a3aMM JaHHBIX Tpu paboTe C
00JIBIIMMH JAHHBIMU
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Koax xommonenra
KOMIIETeHI MU

Iloka3arejb OLleHUBAHMSA

Kpurepuii ouenHnBanus

I[IKC-5.1

JleMOHCTpHUpYET 3HAHHS U YMEHUS
IIPUMCHATD A3bIKU U CUCTCMBI
00paboOTKU U aHaAJIN3a JAHHBIX IIPU
peleHnn 3a1a4q
MHTEIJIEKTYaIbHOTO aHAIN3a
JaHHBIX 1 MAalllUHHOT'O O6yT~IeHI/I$I

dopmanusyer 3a1auy B
3aJJaHHOU MPEIMETHOMN
o0OJiactH, 00J1aaeT HaBBIKAMH
CaMOCTOSITEJILHOTO aHaJIn3a
AQHATTUTUYECKUX MMOTPEOHOCTEH
1L pEUIEHUSI IOCTaBJICHHOU
3a/1a4l MAlIMHHOTO 00y4eHus

IIKC-5.2

JleMOHCTpHUpYET 3HAHUS U YMEHUS
MIPUMEHSTD SI3bIKH U CUCTEMBI

BrInoJiHsgeT aHan3 JaHHBIX C
WCIIOJIb30BAaHNEM A3BIKOB R 1

06paGoTky 1 aHaTH3a naHHEX mpu|PYthon B 3ananHoi
peleHIH 33124 peIMEeTHOM 06JacT B
WHTEJJIEKTYaJIbHOTO aHaIn3a YCIOBHSAX 0OJTBIIOH
JaHHBIX U MAIIMHHOTO 00ydeHus B[PA3MEPHOCTH TAHHBIX
YCIOBHUSAX GOJIBIION Pa3MEPHOCTH
naHHbIX [ [poekTHO-
TEXHOOTOTHUYCCKAT MMNAKTUKA 10

TunoBble OLIEHOYHBIE MATEPHAJBI IPOMEKYTOYHOH aTTeCTALMU

Bonpocsl k 3avery no aucuuniauge 562.0.02.03(Y) [IpoekTHO-TeXHOIOTHYECKAsT

IIpaKTHUKa M0 TEXHOJIOTUAM UCKYCCTBCHHOI'O MHTCIIJICKTA U METOJJaM MAallIMHHOI'O O6y‘—IeHI/I$I B

oakrwhE

10.
11.
12.
13.
14.
15.
16.
17.

18.

3a/1a4yaX SKOHOMHKH JAHHBIX
Opranusanus padotsl B cpene R Studio

Opranu3anus padoThl B cpene Anaconda.

[IpeaBapuTenbHBINA YUCIOBON U Tpaduueckuii aHanu3 TaHHbIX Ha R.
Pemenne 3agau knaccudukanyuu v MporHO3UpoBaHus Ha R
Pemenue 3agau kinactepusanuu Ha R.
[Ipumepsl  mpakTHuUecKuX  3ajad,
MIPOrpaMMHUPOBAHUS.

Kak u kakue OHUONMOTEKM MOXKHO HCIOJIb30BaTh Ui pEHICHHsS 3a1ad JIMHEWHOTO
nporpamMmmupoBanus B R.
[Ipumepsl nOpakTUYECKUX 3ajad,
JUCKPETHOTO ITPOrpaMMHUPOBAHUSL.
Kak u xakue OMOIMOTEKHM MOXKHO MCIIOJB30BATh JUIsl pPEUICHHs 3ajady HEIMHEWHOTO U
JUCKPETHOTO ITporpaMmMupoBaHus B R.

Perrenue 3amay knacrepusamuu Ha Python.

[IpenBapuTenbHbIN YUCIOBOM U rpaduueckuii aHanu3 AaHHbIX Ha Python.

Pemenue 3amay knaccuduxanuu Ha Python.

Pemenue 3agau nporuo3uposanus Ha Python.

[Ipumepsl mnpakTHUECKUX 3aAay, (OPMATU3YeMbIX, KaK 3aJaud MaTeMaTH4YecKOTro
MPOrPaMMUPOBAHHMS U KaK 33/1a4l MAIIMHHOTO O0YYEeHHUSI.

Kak u kakue OHUONMOTEKM MOXKHO HCIOJIb30BAaTh I PEIICHHs 3aqad JIMHEWHOTO
nporpamMmmupoBanus B Python.
[Ipumepsl npakTUYECKUX 3ajad,
JUCKPETHOTO MTPOrpaMMHUPOBaHUSL.
Kak u xakue OMOMMOTEKHM MOYKHO MCIIOJB30BATh IS PEIIEHHsS 3a]ad HETUHEHHOTO U
JMICKPETHOTO TIporpaMMupoBanus B Python.

Kak u kakue OMOMMOTEKM MOXKHO HCIIOJIb30BaTh JUIsI PEIICHHs 3aJad MAaIIUHHOTO
oOyuenus B Python.

dopManu3yeMblX, Kak 3aJaud  JIMHEWHOTO

dbopmanu3yeMbIX, KakK 3aJadd HEJIMHEHHOro U

q)OpMaJ'II/ByeMBIX, KaKk 3aJayd HEIMHEHWHOTO M
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19. Opranuzanus 6ubmuorexu PyQt.

20. Opranu3zanys J1agoroB U OKOH.

21. Viconw3oBanue Qt mu3aiiHepa it pa3paboTku rpadudeckoro uHTEpdeiica.

22. Vicnonw3oBanue Streamlit s pa3paboTku rpadudeckoro nHTepderica.

23. Kakue mporpamMmbl MOTYT OBITh HEOOXOIUMBI IJIsi pa3BOpAaYMBAHUSA NPUIOKEHUS Ha
yIaJIecHHOM cepBepe?

24. Kax ucnoJib3oBath Putty.

25. Kaxk ucnone3oBate WinSCP.

26. Kak ucnosib3oBath me, dc, total commander Ha ymaneHHOM cepBepe.

27. Kak ycTaHOBUTh M HACTPOUTh OCHOBHBIE HEOOXOIMMEBIE MPOTPaMMbI HA YAAJICHHOM
cepsepe.

TunoBble KOHTPOJIbHbIE 32IaHUS HA 3a4€T C OLEHKOM:
Pemurs 3a1auy:

Bapuanr 1.

1. C caiita https://www.kaggle.com/ ummoptupoBaTh 0JuH W3 HAOOPOB, BKIFOUAIOIIHI
CTOJIOLIBI C YUCIIOBBIMH 3HAYEHUSAMU.

2. BbIMOIHUTE pa3BeIOYHBIA aHAIHM3 IAHHBIX C BU3yaTu3anuei

3. BBINOJIHATE OYNCTKY JAHHBIX

4. Hcmonb3ys BO3MOXKHOCTH si3bika R u Bo3MmokHocTH s3bika Python mposectn
MOHIKEHUE Pa3MEPHOCTH JaHHBIX, UCIIOJIb3YSl METO/I TJIABHBIX KOMIIOHEHT.

Bapuanr 2.

1. C caiira https://www.kaggle.com/ umnopTupoBath OAMH K3 HaOOPOB, BKJIFOYAIOIIHIA
CTOJIOLIBI C YNCIIOBBIMH 3HAYEHUSAMU.

2. BBINOJHUTH pa3BeAOYHBIN aHAIN3 TaHHBIX C BU3yalln3aIue.

3. Hcnomw3ys BO3MOXKHOCTH si3blka R W BO3MOXHOCTH s3bika Python, mposectu
KJIaCTepU3allMI0 JaHHBIX METOJ0M K-CpeHHX, BBIABUHYTh THIIOTE3bl O OHU3HEC-KOHTEKCTE
pe3yabTaTOB aHAN3a.

4. Hcnonb3ys BO3MOKHOCTH si3bika R M BO3MOXKHOCTH si3bika Python, pemuts 3amauy
ONTUMHU3ALIHH.

5. BreImonaHuUTh pa3zBepThIBAHKUE MPUIIOKEHUIN HA apeHI0BAHHOM yJAJICHHOM CepBepe.

IMoka3aTe i M KPUTEPUH OIEHHBAHUS TEKYIIUX U MPOMEXKYTOYHBIX ()OPM KOHTPOJIS
Ouenka no bPC no npakruke

Pacuer TKY (TKY — tekyiuii KOHTPOJIb YCIIEBAEMOCTH)

Cymma Bcex Ko UIIUEHTOB 10 TeKYIIeMy KOHTPOJIto ycneBaemoctu - 0,6.
MaKCUMaJIbHOE KOJI-BO 0aJuIoOB 3a MPaKTUKY 10 ycTHOMY onpocy (YO) =100 x 0,1 =10

MaKCHMaJbHOE KOJI-BO OaJIJIOB 3a MPAKTUKY M0 npaktudueckomy 3ananuto (I113)= 100 x 0,1

MaKCHMalbHOE KOJI-BO 0allIoB 3a MpakTuKy 3a aoknax = 100 x 0,2 =20
MaKCHUMaJIbHOE KOJI-BO 0ajlIoB 3a MPaKTUKY 3a TectupoBanue = 100 x 0,2 =20

MakcuMalbHas cyMMa 6asutoB 3a npaktuky no TKY = 100 x 0,6=60
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Pacuer [TA (ITA — npoMeXyTOUYHAS aTTECTALM) 3aUET

Koadduuuent no npomexxyrounoit arrecrauuu- 0,4

MaxkcumanbHOE K0JI-BO OaiioB 3a cemectp 1o [TA = 100 x 0,4 =40

Onenounbie  |Koaddummen Makcumanb ITokazarenu oreHKH Kpurepun onenku
Cpe/CTBa T Beca HOE KOJI-BO
(HaMMEHOBAaHME | KOHTPOJIBHO | OaJIIOB 32
KOHTPOJIbHOU 1 TOUKH ceMecTp
TOYKH)
Yernsrii onpoc | 0,1 10 KoppekTHocTh 1 onHOTa OTBETOB | Bce 0TBETHI MoNHEBIE,
pa3BepHYTHIE,
obocHoBaHHbBIC 10
OaioB
IMpaktuyeckue [0,1 10 CTyIeHTBI II0Ty4aloT ITonHOTa packpseITUs
3agauun Q)OPMYJII/IPOBKY Hp06.]'[eMHOI71 TEMBI 3aJaHUs u
CUTyaluu npodeccuonanbHon BIIAJICHUE
JIEATEBHOCTH, JUIA KOTOPOit TepMUHONOTHE,
HY)KHO HAHTH PEIICHUS C TO3UIUH NPABUIIBHbIE OTBETHI
YYaCTHUKOB CUTYaIIUU.
Ha JOIIOJIHUTEIbHBIE
O1eHUBaIOTCS TPUMEHEHNE
METOJIOB pElIeHUs TPOOIEMHBIX BOIIPOCHI
CUTYyaIuH, criocoOHOCTh 10 6am10B
aHAJIM3UPOBATDH DJIEMEHTHI
CUTYyalliH, HABbIKU, HEOOX OIUMbIE
ISt Tpo(heCCHOHAIBHOM
JIeSITENbHOCTH.
Hoxan 0,2 20 [TonHora nokiana, ohopMieHHE Hoxnan,
MPE3eHTAIllU H COOTBETCTBUE PaCKpBIBAIOLIHN TEMY
periiaMenTy 1 0()OPMIICHHBIN B
COOTBETCTBHH C
TpeboBarmsamu C3NUY
PAHXUIC.
20 GamtoB
TectupoBanue (0,2 20 TecTnpoBaHUE MPOXOINT C 85-100 % mpaBUIBHO
ucnonb3oBanrem LMS Moodle BBITTOJTHEHHBIX 3aIaHHI
WA B THCEMEHHOM opMme. 20 6amroB
OO0yJaromuiics momyJaer
ONpenenEHHOE KOJINYECTBO
TECTOBBIX 3a1aHuil. Ha
BBIMOJTHEHUE BBIICSCTCS
(hukcupoBaHHOE BpEMsI B
3aBHCHUMOCTH OT KOJINYECTBA
3aganuil. OLeHKa BBICTABIIAETCS B
3aBHCUMOCTH OT MPOIEHTA
MPABUJIBHO BBIMOTHEHHBIX
3aIaHUN.
Bcero 0,6 60
3auer 0,4 40 3auer HalelneH Ha KOMIUTEKCHYI0 | OOydaromuiics
MPOBEPKY OCBOCHUS O0HAPYKHIT
JUCIUTUIAHBI, TPOBOJMTCS B BCECTOPOHHEE,
ycTHOM (opme 110 Ouieram, B CHCTEMaTHYECKOe U
KOTOPBIX COJIEPIKATCS BOIPOCHI rIyOOKOE 3HaHUE
110 BCEM TeMaM Kypca. y4eOHO-
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OOyuaromemycs 1a€Tcs BpeMs Ha | IIPOrpaMMHOTO
noArotoBky. OneHuBaeTcs Martepuaa.
BJIaJICHHE MaTEPHUAJIOM, €TI0
CHCTEMHOE OCBOCHHUE,
CIIOCOOHOCTB MPUMEHSTh HYKHBIC
3HAHMSI, HABBIKK U YMEHHS TIPH
aHasu3e MPOoOJIEMHBIX CUTYalHi
1 pCIICHUHU NPAKTUYCCKUX

3aJIaHU .
JlonmomHUTENBHO MaKCUMAJIBHOC KOJI-
e BO OauioB 3a
(KoMIIEHCHPYIO CEMECTP 3a
1IE€) 3aJaHKE JIOTIOJTHUTEILHOC

3amanue — 30 OaIoB

Ouenka no BPC 3a npakTuky

Pacuer TKY (TKY — tekyiumii KOHTPOJIb YCIIEBAEMOCTH )

MaKCHUMaJIbHOE KOJI-BO OaJTOB 3a MPAKTHUKY 10 ycTHOMY ompocy (YO) =100x 0,05=15
MaKCUMaJbHOE KOJI-BO 0aJTOB 3a MpakTHKy 3a aokian = 100 x 0,2 =20
MaKCUMaJbHOE KOJI-BO OaJTOB 3a MPakTHKy 3a auckyccuto = 100 x 0,05 =5

MaKCUMaJbHOE KOJ-BO 0a/IOB 3a MPAKTHKY 3a cHTyarmoHHyro 3amady (C3)=100 x 0,1 =
10

MaKCHUMaJbHOE KOJI-BO 0aJTOB 3a MpakTHKy 3a TectupoBanue (T) = 100 x 0,2 = 20
MakcuMaibHas cymma 6amioB mo TKY = 60

Pacuer I1A (ITA — mpoMeXyTOYHAs aTTeCTaNs) 3a4YeT C OLIEHKON

[Ipomexxyrounass arrectamusi oreHuBaercs 1o 100-0amipHON mIKaje ©W  UMEeT
ko3 dumuent 0,4

MakcumanbHOe K0JI-BO OayioB 3a cemectp o [TA =100 x 0,4 =40

OreHOYHBIE Koaddurment | Makcumansaoe | Ilokaszarenn Kpurepun orenkn
cpencrsa Beca KOJI-BO 0aJIoB OIICHKU
(HaMMeHOBaHME | KOHTPOJBHOM | 32 ceMecTp
KOHTPOJIbHOMU TOYKH
TOYKH )
YcTHBIi ompoc 0,05 5 Koppekrrocts | Bece oTBeTHI onHEIE,
¥ TIOJTHOTA pa3BepHyTHIE, 00OCHOBAHHBIE
OTBETOB 5 GamoB
Curyaunonnsre 0,1 10 CTyneHTsl IlonHOTa pacKphITHS TEMBI
3a/la1u HOTy4aroT 3aJIaHUA u BJIQJICHUE
Q’OPMYHHPOFKY TEPMHUHOJIOTHEN, OTBETHI Ha
npobemHoit JIOTIOJTHUTEIbHBIE BOMPOCHI
crTyarun 10 6amnoB
npodeCCHOHAb
HOI
JeATEIbHOCTH,

14




JUIsL KOTOPOU
HY>KHO HalTu
peuienus ¢
MO3ULIUH
YYaCTHHUKOB
CUTYaLUH.

Hoxman

0,2

20

ITomaora
JIOKJIaJa,
oopmiieHue
Mpe3eHTaluN
nu
COOTBETCTBHE
periiaMeHTy

Joxnaz, packpblBatolIUi TEMY
1 0hOpMJICHHBIH B
COOTBETCTBHH C
tpeboBanusamu C3NY
PAHXUI'C.

20 6anmoB

TectupoBanue

0,2

20

TecTupoBaHHe
IIPOXOJHUT C
HCITOJIb30BaHUE
M LMS Moodl
HJIn B
MUCbMEHHON
hopme.
OO0yuaromuiics
MoJTyJaeT
onpenenéHHoe
KOJIMYECTBO
TECTOBBIX
3ajanuid. Ha
BBIITOJIHECHHUEC
BBIJIEISIETCS
(hUKCHPOBAaHHOE
BpeMs B
3aBHUCHMOCTH OT
KOJIMYeCTBa
3aJJaHUM.
Ornenka
BBICTABIISICTCS B
3aBUCHMOCTH OT
MIPOIIEHTa
MIPABHUIIEHO
BEITIOJTHEHHBIX
3aJJaHUMN.

85-100 % MPaBUIBHO
BBITIOJIHEHHBIX 3aIaHHI
20 OamoB

Huckyccus

0,05

Bmagenne
MaTEpUAIOM H
yMeHHe
HCII0JIb30BaTh
3HaHUS B
Oecene

[TonHOTa PacKpBITUS TEMBI
3aJlaHus U BIaICHHUE
TEPMHUHOJIOTU EN

5 6amoB

Bcero

0,6

60

OK3aMeH

0,4

40

OK3aMeH
HalleJIeH Ha
KOMITJICKCHYFO
MIPOBEPKY
OCBOEHUS
JIACITUATIIINHBL,
MIPOBOJIUTCS B
YCTHOH (opme
o Ouneram, B

OO0y4aromuiicss OOHAPYKUIT
BCECTOPOHHEE,
CHCTeMaTHYeCcKoe U TIIy0oKoe
3HaHHE y4eOHO-
IpOrpaMMHOr0 MaTepuana,
YCBOWJI B3aUMOCBSI3b
OCHOBHBIX TIOHATHI
JMCIMIUINHBI B UX 3HAYCHUN
JUIsl IpuoOpeTraeMoi
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KOTOPBIX npodeccuu
COJICPIKATCSI
BOIPOCHI 110
BCEM TEMaM
Kypca.
OO0yuaromemy
¢4 naércd
BpeMs Ha
MOJITOTOBKY.
OrnennBaercs
BJIaJICHHE
MaTepuasoMm,
€ro CUCTEMHOE
OCBOECHHE,
CITIOCOOHOCTH
IIPUMCHSATH
HY>KHBIE
3HAHUS,
HABBIKU U
YMEHHUS IIpU
aHam3e
MIPOOJIEMHBIX
CUTyalluil u
pelenun
IMPAKTUYCCKUX
3aJJaHUMN.
JOMOHHUTEBHOE CryneHr MaKCHMaJIbHOE KOJI-BO
(kommeHcupyromee rpaMOTHO Oal;moB  3a cemecTp 3a
) 3a7aHKe BBINOJTHACT JIOTIOJTHUATEIHHOE 3aJaHUE —

KOMIICHCHPYIO | 3() GayioB
1K€ 3aJaHus

Hrorosas 6amabHas oueHka no pucuuiuinie = Pesyastat TKY + PesyabTar ITA
[IIxaJsa oneHuBaAHUSA

OreHka pe3ysbTaTOB MPOM3BOJUTCS Ha OCHOBE OaIbHO-perTHHroBO# cuctemsl (BPC).
HcnonwszoBanne bPC ocymectBasiercs B coorBeTcTBuu ¢ [Ipukazom PAHXulI'C Ne02-2531 ot
12.12.2024 r "O6 yrBepxkaenun llomokeHHss O eAUMHOW OaIbHO-PEHTHHTOBON CHCTEME
OIICHUBAHMS YCIIEBAEMOCTH CTYICHTOB AKAJE€MUU U €€ HCIOJIb30BAHUU IIPH IOBEICHUU
TEKYIIeH U MPOMEXYTOUYHOM arTecTaruu’

Cxema pacyueToB JOBOJMUTCSA [0 CBEAEHHUS CTYJIEHTOB Ha NEPBOM 3aHSITHU IO JAHHOU
JTUCHUIUIMHE, SBJSETCS COCTABHOM 4YacThi0 paboueil mporpaMMbl AUCHUIUIMHBI U COJCPIKUT
MH(OPMALIHIO TI0 U3YUEHUIO TUCIHIUIMHBI, YKa3aHHYIO B [lonoxeHnu o OamibHO-pEeHTHHIOBOM
cucTeMme OlleHKHU 3HaHui oOyvaromuxcs B PAHXul C.

B cootBercTBUM ¢  0alUIbHO-PEUTHHTOBOM  CHUCTEMOW  MaKCHMAallbHO-PAaCcYeTHOE
KOoJIM4ecTBO 0amnoB 3a cemecTp coctaBiseT 100, U3 HUX B paMKaX AUCHUILINHBI OTBOIUTCS:

60 6amIoB — Ha TEKYIIUH KOHTPOJb YCIIEBAEMOCTH;

40 6amIoB — Ha MPOMEKYTOUYHYIO aTTECTAIUIO;

®opmya pacyeTa HTOroBOM 0ATbHON OLEHKH MO JUCHUIINHE

Hrorosas G6amibHas oneHka no gucuurinsae = Pesynsrat TKY + Pesynbrar [TA

B cnyuyae ecnu cTyneHT B TedeHHE ceMecTpa He HabupaeT MUHUMAJIbHOE YUCIIO 0aJuIoB,
HeoOXoaMMOe s cJayd  TNPOMEXKYTOYHOM aTTecTald, TO OH MOXeET 3apaboTarb
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JOTIOJTHUTENbHBIE Oallibl, OTPAOOTaB COOTBETCTBYIOLIUE pa3feibl AMCUUIUIMHBI, MOJYYHB OT
MIPEero1aBaTelisi KOMIICHCHPYIOUINE 3aJaHHS.

B cnyyae momydeHus Ha MPOMEXKYTOUYHOM aTTECTALlMU HEYAOBICTBOPUTEIBHON OLIEHKU
CTYIEHTY MpPENOCTaBsIETCS MPaBO TMOBTOPHOM AaTrTeCTallid B CpPOK, YCTAHOBJICHHBIH s
JUKBUAALUN aKaJEMUYECKON 3aJ0JDKEHHOCTH 0 UTOTAaM COOTBETCTBYIOIIEH ceccuu. CTyaeHT,
HaOpaBIIMK B TEUEHHE CEMecTpa CyMMy OaJIOB, JOCTATOYHYIO JUISI TMOJIyYCHHS OICHKU
"3auTeHo" u "ynoBieTBOpUTENbHO" (55 OalsIOB) MOXKET IMOJYYUTh OLIEHKY 0€3 MPOXOKIACHUS
MPOMEKYTOYHOM arrectanuu. B Takom ciydae cTyneHT 00si3aH BBIPa3UTh CBOE COTJIACHE Ha
[IOJIyUYE€HHUE OLIEHKH 0€3 MPOX0KJIEHUS MPOMEXKYTOYHOU arrectaiui. CTy/IeHT BIIpaBe 0TO3BaTh
CBOE COTJIacHe Ha MOJyYeHUE OICHKH 0e3 MPOXO0KACHUS MPOMEKYTOUHOM aTTecTanuu He Oosee
OJTHOTO pa3a W He MO3JHee, YeM 3a OJMH JIEHb JI0 Havaja MPOMEXYTOYHOH arrectanuu. Ecimu
CTYAEHT XOYeT IOJYy4YUTh O0Jiee BBICOKYIO OLIEHKY, OH JOJDKEH MHPOUTH NPOMEKYTOUHYIO
arrectannto. CTyAEHT HMMEET IpaBO BBIPA3UTH CBOE COTJIACHE Ha IOJIydeHHE OLEHKH 0e3
MIPOXOXKJICHHUS TIPOMEXKYTOYHON aTTECTAIlMd U OTO3BaTh COOTBETCTBYIOIIEE COTIIACHE TOJBKO B
MIEPUO/I TIOCIIE TIOyYeHHs OaIOB 32 BCE KOHTPOJBHBIE TOYKH B PAMKaX TEKYIIETO KOHTPOJIS
yCIeBaeMOCTH M He mo3aHee 1 (ogHOro) paboduero AHS 10 AaThl Hayaja MPOMEXYTOUHOM
aTTeCTalluy 110 AUCIHUIIIINHE.

Cucrema nepeBoia UTOroBoi 0aJIbHOM OLEHKU B TPAAMUIMOHHYI0O U OMHAPHYIO
HoBomy npukasy PAHXul'C

Hrorosast 0asibHasA

ouenka no bPC TpaauuuonHas cucrema Bunapuas cucrema
PAHXul'C
95-100
OtnnaHO SAUTCHO
85-94
75-84
Xopo1io
65-74
55-64 VYoBIETBOPUTEIIBHO
0-54 HeynosnerBopurensHo HE SaTEHO

7.MeTonnuyeckue MaTepuaJibl 0 NPOBEIEHUIO MPAKTUKHU

OCHOBHBIM BHJIOM NPOBEJCHUS 3aHATUHN 0 MPAKTUKE SABJSETCS CaMOCTOsITEeIbHAs paboTa.
Paboueii mporpaMmMoii TUCHUIUIMHBI TPEYCMOTPEHBI CICAYIOIINE BH/BI ayAUTOPHBIX 3aHATHIMA:
npakTHueckue 3aHsATHA. [IpakThueckue 3aHATHS NpPEAHA3HAYCHBI JUIS TIOCTAHOBKU 33713y
MIPAKTUKH, OTBETOB Ha BOIIPOCHI, IPOBEJIEHHUE ONIPOCa CTYJCHTOB.

s paboThl ¢ MEYaTHBIMU U 3JIEKTPOHHBIMH pecypcamu C3UY mmeercss BO3MOXKHOCTb
JOCTyHa K OJIJIEKTPOHHBIM pecypcaM. Opranuszanus paOoTbl CTYAEHTOB C 3JIEKTPOHHOM
OubIMOTEKOH yKa3zaHa Ha caiiTe HHCTUTYTa (CTpaHuIe caiita — «Haydnas Oubmuorekay).

MeToauueckue YKazanuda s oﬁyqamumxcﬂ M0 OCBOCHHUIO JTMCIUIIJIMHBI

B Hauane mpakTUKM ~ O3HAKOMBTECH CO  CIEAyIOHIEH  y4eOHO-METOIUYEeCKOM
JOKYMEHTAIMEH:
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- IIpOrpaMMOM IIPAKTHUKH;

- Tepe4YHeM 3HaHWH U yMEHUH, KOTOPBIMU CTYAEHT JOJDKEH BIIAJCTh;

- CIIMUCKOM JIUTEpPATYphl IO TUCLUIUIMHE, a TAKXKE IEKTPOHHBIMHU PECYpPCAMU;

- IIEpeYHEM BOIIPOCOB M MPAKTUYECKUX 33aJaHUH K 3a4EeTy.

[Tocne sToro y Bac JOOMKHO c(OpPMHpPOBATHCS YETKOE MpPEICTaBiIeHHEe 00 oO0beMe u
XapakTepe 3HaHUW U YMEHUH, KOTOPBIMU HAJI0 Oy/IET OBJIAICTh IO Pe3yabTaTaM MPaKTHUKH.

OCHOBHBIM BHUJIOM 3aHSTHH Ha IPAKTHKE SBJISIETCS caMOCTOsITeNbHAs padoTta. Bo Bpems
CaMOCTOSITENIbHOM paboThl HEOOXOAMMO BHUMATEIbHO H3YUUTh 3aJaHHME, HAUTU U H3Y4UTh
TEOPETUYECKU M MPAKTUYECKUN MaTepuag IO TEMAaTUKE B PEKOMEHAYEMOW JIMTEparype,
BBIIIOJIHUTh 3aJlaHUE€ aHAJIOTMYHO HalAeHHbIM npumMepam. [lo pesynbraTaM BBINOJHEHUS
ysicHUTb. Kakue BOIpOChl OKa3ajJuCh HESICHBIMU UM 3aJaTb HMX BO BpEMsl IPOBEICHUS
MPAKTUYECKHUX 3aHATHI.

8. YueOnas qurepaTypa u pecypcbl HHPOPMALHOHHO-TEJIeKOMMYHHKAIIMOHHOM CeTH
«HTEepHeT», BK/IIOYasi lepevyeHb y4eOHO-MeToANYecKoro odecneyeHus 1Jsi
CaMOCTOSITeIbHOH PadoThl 00y4YaroIuXCcs

OcHoBHas IUTEpaTypa

1. Makkunuau Y. Python u ananu3 nanssix.: — Mocksa: JIMK Ilpecc, 2023 .

2. brorccon ®. Ananu3 moBeacHUECKUX JaHHBIX Ha R u Python. Kak ynyummuts 6usHec-
pe3yabTaThl HA OCHOBE JaHHBIX KIMEHTOB.: — Mocksa: JIMK Ilpecc, 2022 r.

3. OTKpBITHIH Kypc MammHHOTO 00y4ueHus. Tema 7. OOyuenne 6e3 yuutens: PCAu
knactepusanus / Open Data Science — Texkcr : anexrponnsiii /URL:
https://habr.com/ru/company/ods/blog/325654/

4. Pamka, C. Python u mammnaHOE 00yUueHHE: KpaiiHe HEOOX0IMMOe TIOCOOHE 10
HOBEHIIIEH TTpeICKa3aTeIbHON aHATMTHKE, 00s3aTeIbHOE TS 60s1ee TITyO00KOTO MOHUMAHUS
MeTOoI0JIoTuH MamuHHOTO 00y4eHwus / C. Pamika ; mep. ¢ anri. — Mocksa : Jlnanektuka-Busimc,
2021. - 848 c.

5. @nax, I1. Mammuanoe 00ydeHue. Hayka v HICKyCCTBO TIOCTPOCHUS AITOPUTMOB, KOTOPBIC
W3BJICKAIOT 3HAHUS U3 NaHHBIX : yueOHuk / 1. dmax. - 2-e uzn. - Mockaa.:[IMK Ilpecc, 2023. -
401 c. - ISBN 978-5-89818-300-4. - Texkcr : anekTponnsiid. - URL:
https://znanium.ru/catalog/product/2085038 (xara obpammenus: 03.05.2025). — Pesxkum gocrymna:
IO TOIHCKE.

JonoaHuTeILHAS JUTEpPATypa

6. MamnHOoe o0y4yenue B ¢puHancax : yueOHuk / C. FO. borateipes, A. A. [lomynes, A. B.
3areBaxuna [u Ap.] ; moa. pen. C. FO. borateipeBa. - Mocksa : [Ipomerteit, 2024. - 224 c. - ISBN
978-5-00172-572-5. - Tekcr : anextponnsiid. - URL: https://znanium.ru/catalog/product/2144368
(mata obpamenus: 03.05.2025). — Pexxum noctymna: 1mo moJimicke.

7. Pom3un, C. Y. MamuHHOE 00yueHHEe: METa3BPUCTUKH TP PEepPEHIINATHHO -BEKTOPHOTO
nBuxkenus : yueoHoe nocobue / C. U. Pomzun, O. H. Pomzuna. - Yebokcaps : Cpena, 2024. - 140
c. - ISBN 978-5-907830-17-2. - Tekcr : anexkTponHbiid. - URL.:
https://znanium.ru/catalog/product/2171753 (nara obpamenus: 03.05.2025). — Pesxxum gocryma:
IO TTOJITHCKE.

8. Lloroesa, A. P. AHanu3 1aHHBIX: MOJICTHPOBAHUE HHBECTUIIMOHHOTO MOPTdens :
yuebHoe mocobue / A. P. Iloroesa, A. 1O. Lloroes, M. B. Bomuk. - Mocksa : [Ipomereii, 2023. -
90 c. - ISBN 978-5-00172-404-9. - Tekcr : anekTpoHHbI. - URL:
https://znanium.ru/catalog/product/2144363 (narta obpamenus: 03.05.2025). — Pexxum mocryma:
IO TOIITHCKE.

9. MammnHoe oOyuenue: ot Upucos 1o Tenekoma. — Tekct : anexrponnsiii /URL: https://
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https://habr.com/ru/company/ods/blog/325654/
https://znanium.ru/catalog/product/2085038
https://znanium.ru/catalog/product/2144368
https://znanium.ru/catalog/product/2171753
https://znanium.ru/catalog/product/2144363

habr.com/ru/company/billing/blog/334738/

10. Metpuku B 3a1auax MalImHHOTO 00y4denust — Tekcr : anextponnsiii //URL: https:/
habr.com/ru/company/ods/blog/328372/

11. AccoumaTHBHBIC paBmiIa, WK MUBO ¢ noary3Hukamu / Open Data Science. — Tekcr :
anekTponnsbi // URL: https://habr.com/ru/company/ods/blog/353502/

12. Mapodmu, K. I1. BepositHocTHOEC MammHHOE O0y4YeHHE. J{OTIOTHUTEbHBIE TEMBI:
npeacKa3aHne, IopoXkaeHIe, OOHApyKEeHHE, AeHCTBHE : pakTHieckoe pykoBoacTso / K. I1.
Mbpdu ; niep. ¢ anri. A. A. Cnunkuna. — Mocksa : IMK Ilpecc, 2024. - 768 c¢. — ISBN 978-5-
93700-317-1. - Tekcer : anextponnsiid. - URL: https://znanium.ru/catalog/product/2205085 (nara
obpamenus: 03.05.2025). — Pexxum ocTyma: 1mo Mo ImicKe.

13. Mapomu, K. I1. BepositHocTHOE MamnHHOE 00y4eHue. JJomoTHUTETbHBIE TEMBI:
ocHoBaHus, BeIBOJ : MoHOTpadus / K. II. Mapdwu ; nep. ¢ anrn. A. A. CiiuakuHa. — MockBsa :
JMK TIlpecc, 2024. - 772 c. — ISBN 978-5-93700-120-7. - Tekcr : anekrpoHHsIi. - URL:
https://znanium.ru/catalog/product/2204219 (nara obparmenus: 03.05.2025). — Pesxkxum gocryma:
o moamucke. Id=ZQU8AQAAQBAJ&printsec=frontcover&hl=ru#v=0 nepage&q&f=false

14. OdunmansHerii caiir Anaconda. — URL: https://www.anaconda. com/

15. O¢purnmansusrii caiit Google Colaboratory. — URL.: https://colab. research.google.com

16. R Programming for Actuarial Science.

17. Football analytics with python & r (fourth release). Eric A. Eager; Richard A. Erickson

18. Model building in mathematical programming, 4th edition. h. P. Williams

19. Building and Solving Mathematical Programming Models in Engineering and Science

20. Modeling and Solving Linear Programming with R — Free book

HOpMaTI/IBHble NpaBoOBbIC JOKYMCHTDI.
He ucnons3yrorcs

HNHTepHET-pecypcehbl.

Cucrema opraHu3aiii KOHKYPCOB IO MCCIICIOBAHUIO JIAHHBIX, & TAKXKE COI[HaIbHAS CETh
CIEUAIMCTOB 0 00pabOTKe JaHHBIX M MalMHHOMY 00yueHwuio. http://kaggle.com

C31Y pacnonaraeT I0CTyIOM yepe3 cait HayuHo# oubanorexu http://nwapa.spb.ru/
K CJICIYIOIIMM TO/ITUCHBIM 3JIEKTPOHHBIM PECypcam:

Pycckosi3bluHbIE pecypchbl
DNEeKTPOHHBIC YICOHUKH AJIEKTPOHHO - OnbmnoTeunoi cucteMsl (ObC) « AOYKC»
DNEeKTPOHHBIC YIEOHUKH AIEKTPOHHO — 6ubanoreunoit cuctemsl (OBC) «JIanp»
PexkomMeHyeTcst HCHOIB30BaTh CIEAYIOUINI HHTEPHET-PECypPChl
http://serg.fedosin.ru/ts.htm
http://window.edu.ru/resource/188/64188/files/chernyshov.pdf
HNHble HCTOYHHUKH.
He ucnons3syrores.

9. MarepHa/IbHO-TeXHHYECKast 0232, HH(POPMAIMOHHbIE TEXHOJIOTHH, IIPOrPAMMHOE
obecreyeHne M1 HH(POPMANMOHHDBIE CIIPABOYHBIE CHCTEMBI

VuebHas IpakTUKa MPOBOJUTCS B KOMITLIOTEPHOM Kjacce. YdeOHast IPaKTHKa BKIKOYAET
UCIOJB30BaHKe IporpaMmHoro obecrmeuenns R Studio, Anaconda, a taxxxe Microsoft Excel,
Microsoft Word, mig ucnois30BaHus B KaUeCTBE UCTOYHUKA JAHHBIX, IIOATOTOBKU TEKCTOBOIO U
TabJIMYHOTO MaTepHaa.

VHTEepHET-CEepBUCHI U 3JEKTPOHHBIE PECYPCHI (TOUCKOBBIE CHCTEMBI, 3JIEKTPOHHAS 1OYTa,
npodecCHOHaTbHbIE TEMAaTHYECKUE YaThl ¥ (OPYMBI, CHCTEMbI ayJno U BUAEO KOH(EpEHIIHH,
OHJIAWH SHIMKJIONEIUM, CIPABOYHHKH, OWOIMOTEKH, 3JEKTPOHHbIC y4eOHble W Yy4eOHO-
METOANYECKUEC MAaTEPHAJIbI).
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Onucanue MaTepuaibHO-TeXHUYECKOH 0a3bl, HEOOXOUMO JIs1 OCYLIeCTBJICHUS
00pa3oBaTeILHOIO NMpolecca Mo JMCUUILINHE (MOIYJII0)
Ta6auna 9.1

Ne i/t HaumenoBanue

1 [KomnbroTepHbIE KIacChl ¢ TepcoHabHBIMUA DBM, 00beIMHEHHBIMH B JIOKAJIBHBIE CETH C
BBIX0JIOM B MIHTEpHET

N

Cpena Microsoft Office 2019 u Bbimie

3 MyJbTUMEIUITHBIC CPEJICTBA B KAXKIOM KOMIIBIOTEPHOM KJIacce U B JICKITHOHHOM
ayAUTOPUU

4 |bpayzep, ceTeBble KOMMYHUKALIMOHHBIE CPEJICTBA JUIsl BbIXosa B IHTepHeT

5 |Cpena R Studio

6 |Cpema Python Anaconda

Komnbrotepusie kmaccel u3 pacuera 1 I[I9BM s onHoro oOywaemoro. Kaxaomy
oOyuaromiemycs J10JKHaA ObITh MTPEIOCTaBI€Ha BOBMOXKHOCTh JOCTYMA K ceTsM Tura VHTepHeT B
TedyeHue He MeHee 20% BpeMeHH, OTBEJCHHOTO Ha CaMOCTOSITEIbHYIO IOATOTOBKY.
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