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AHHoTAUNMA

padoueii nporpammbl no aucuuniinge b1.B.01 «OcuoBbl Hayku o ganubix (Data
Science)» 151 MOArOTOBKH 0akanaspos mo HanpasacHuo 09.03.02 «Hudopma-

LHOHHBIE CHCTEMbI H TEXHOJIOTHH» M0 HANPaB/AeHHOCTH « KOMIIbIOTepHbIE HAY-

KH M HHTE/LIEKTYA/IbLHbIA ana/in3 A1auHblX (Computer Science & Data Mining)»

Heab ocBoenns aucuumiugbl: Llenso qucuuminnbpl « OCHOBBL HAYKU O JAH-
HbIX (Data Science)» ABAAETCA OCBOCHHE CTYACHTAMH TEOPETHUECKMX M MPAKTHYe-
CKWX 3HAHWI W MpHOOPETEHNE YMEHWI W HABRIKOB B 0ONACTH MOWCKA, KPUTHIECKOTO
aHanM3a W CMHTEe3a MHQOPMaLKK ¢ HCMOMb30BAHUEM A3bIKA MPOrpaMMHUpoBaHus Py-
thon Ut perenns MOCTaBIEHHBIX 3a/1aY.

MecTo AMCUMINIMHBI B Y4e0HOM IVIAHE: JMCLUILIMHA BKIOUYEHA B UacCTh,
(hopMHpPYEMYHO YHACTHHKAMH 00pa3oBaTeNbHbIX OTHOLUEHHWH y4eOHOTo nnaHa no Ha-
npaesieHnt0 moaroToBkH 09.03.02 «MHpOpMaMOHHBIE CHCTEMBI W TEXHOIIOTHIY.

TpeOGoBanus K pe3yJbTATAM OCBOSHHS JHCUHINIHHLI, B PE3YJILTATE OCBOE-
HHS JUCLUHMITIMHBL (POPMUPYIOTCA CREAYIOLIHE KOMMETEHUMH (MHAMKaTopbl): YK-1
(VK-1.1; YK-1.2; YK-1.3); TTKo¢-8 (TTKoc-8.1; [TKoc-8.2; TTKoc-8.3).

Kparkoe coaepkanue JUCLHUILVIMHDL

(OCHOBHBIC MOHATHS M TEPMHHBI HAYKK O AaHHbIX. OCHOBBI MpOrpamMMUpoBa-
HUA Ha s3Ik Python: THIIBI JAHHBIX W METOE! palOTHl ¢ HUMH (TIEPEMEHHBIE, JTHC-
Thbl, CIIOBapu, Koprexxu). Maremaruueckud annapar. Beeaenue B moayas math,
NumPy. OcHoBbl paboTsl ¢ Pandas. OcobecHHOCTH duabTpaunu 1 oOpallcHUs K AaH-
HbIM. Moayab random. 3arpy3ka nadnbix B popmare xlsx, json, txt. BBoa JaHHbIX ©
KNaBHaTyphl. Jloruueckue BblpakeHHA. YcaoBHbIH onepatop. MHetpykums 1f. Lukn
While n For. @yHKIMM B porpaMMUpoBaHiH. [TapaMeTpel 1 apryMeHThI (PYHKITHA.
Jlokanbuble W riodaibHble nepeMeHHbie. [lpouenypol. PaseeabiBareibHbld aHanus3
JAHHbIX

ParxupoanHbiii paa pacnpeacnenus. Oruea pacnpeaenenns. BapuannoHHbIH
pan pacnpenenenus aad auckperuoro npusnaxa. Ilonuron pacnpenenenus. Muorep-
BA/IbHbII BApUALUMOHHBIA psA pacnpeacneHus. ['ucrorpamma pacnpeaencHua. [loka-
3aTeNN TEHTPANBHONH TeHASHIIMA, CpenHdas apu@MeETHIeCKas MpocTas U B3BEIICHHAS,
Crpykrypuble cpennue. llokasarenu Bapuauuu. Pacuer mokasarencii Bapuauuum ¢
HCNOAb30BAHHEM BCTPOCHHBbIX (yHKUMA. Hanucanue coOCTBeHHbIX (PyHKUWHA Ans
pacuera nokaszareneil sapuaiin. TTokasaTenm acCHMMETPHHE | JKelecca. budmoreka
pandas.

(O030p pasMUYHBIX BHI0B rpadukoB (rMecTorpaMMa, Gap-4apT, CEeKTOpHas aua-
rpamma, JuHernbie rpaduky, rpaduk paccesanus, Teosas kapra u 1.4. ). OcodeHHo-
CTH pa3HbIX BUAOB rpaMKOB M HX HCMONb30BaHUs. MartemarHueckue OMONHOTEKH:
SciPy. Buzyammzarms nanHeix Ha Python.

[TonsaTue crarMCTUYECKONA rUnoTe3bl. OCHOBHBIE HTAILL IPOBEPKH, CTATHUCTH-
ueckoH runote3bl. Hynepas n padouas runortessl. YpoBeHb 3HaUMMOCTH. [1poBepka
TUMOTE3 OTHOCHTEIBHO PACMpPEACNIEHNs] YNCIIEHHOCTEH. PerpeccHOHHBIE MOJAETH.
Metoz HAaUMEHbIINX KBAAPATOB. JIOrUCTHYECKAs perpeccus.



BeeacHue B MauwiMHHOC 0OyucHHE. 3aaaud KnaccMPUKAUMKU W JUHEHHBIC MO-
nenn. O0yuenne ¢ yuntenem u 0e3 yunrens. [Ipobnema nepeoOyueHns. BreneHne B
aHcam6ban moaenci. Ctakuur u 03rrudr. Cayuaiinelii nec. Byctunr. PeweHue 3aaau
KimacTepuzanni, Mepel pacetostHusi, O030p anTOpUTMOB KIACTEPH3AINN (MEepapxu-
UECKUE AIIOPUTMbL, ANTOPUTMbL KBAAPATUYHONH OLUMOKY, BBIACIEHUE CBA3ZHLIX KOM-
MOHCHT). 2PdexkTuBHbIC OMOMHOTEKH pabOThI ¢ AaHHBLIMU HA Python: numpy, pandas.
MarmminHoe 00yuenne Ha Python: sk-learn.

O6mast TpyA0eMKOCTb AUCHHILIHHBI COCTABJISACT. 2 3aUETHbIE €AUHULBL (72
yaca, B TOM 4YHCAC MPAKTHUYCCKOH MOArOTOBKM 2 vaca).

ITpoMeKYTOYHBIH KOHTPOJIB: 3Q4ET,



1. Heab ocBOEHHS AHCUHIJIHHBI

Lenbio aucumniiinbbl «OCcHOBBL Hayku o Janubix (Data Science)» sBisercs oc-
BOCHHE CTYACHTAMH TCOPETHUECKHUX M NMPaKTHYECKHUX 3HAHUHA WU MPHOOpPETEHHE yMe-
HWI W HAaBBIKOB B OOIACTH MOMCKA, KPHTHUECKOTO aHaIn3a W CHHTE3a HHPOPMAIIH ¢
UCIIOJIL30BAHUEM $3bIKA nporpammupoBanus Python ais peweHust nOCTABJIEHHBIX
3ajaau.

2. MecTo AHCHHNJIMHBI B YY¢0OHOM MPOIecce

Hucuumuna «OcHoBbl Haykud 0 gannbix (Data Science)» BKIIQUEHA B YAaCTh,
GOpMHUPYEMYKO YHacTHHKaAMK 00pa3oBaTefbHbIX OTHOWEHUHA yuebHoro nnaHa. duc-
TuinHA «OCHOBEI HAyKH O JaHHBIX (Data Science)» pearm3yeTcs B COOTBETCTBHU C
TpeboBanuamu CI'OC BO, OIIOIlI BO v Y4eOHOro mnaHa no HanpaBICHUED
09.03.02 «MHbopMaLHOHHBIE CHCTEMBI U TEXHOTIOTHUY.

JvcimnnnHa «OCHOBBI HAyk| O JanHBIX (Data Science)» siBaseTcs OCHOBOIO-
jararowei Ans U3yuyeHUs CIeayrwWwux AUCUUNIKH. «bonbwine aaHnHbie», «Marema-
THYECKAS CTATHCTHKA», « METOAB MCKYCCTBEHHOTO WHTEIIEKTA», « T€XHOIOTHH 00-
padotku vudopMauumn», «MHOIOMEPHLIE CTATUCTUUECKUE METOALD, «MHTEIEKTY-
anbHbIA aHANWM3 JAHHBIX W CTATHCTUKA HA MHOCTPAHHOM f3blke», «MHTennexTyann-
HBI aHaJTH3 TAHHBIX U CTAaTHCTHKAY,

Pabouas nporpamma gucumiuiuibl «OCHOBLI HAyKu 0 gannbix (Data Science)»
JJ19 MHBAJTWAOR H JIMLL ¢ OTPAHMYCHHBIMH BO3MOKHOCTAMH 3A0POBbs pa3pabaTblBacT-
CS MHAWBUAYAIBHO ¢ YUETOM OCOOCHHOCTEH TICUXO(PH3INIECKOTO PA3BHTHA, HHINBH-
AyalbHbIX BO3MOKHOCTEH U COCTOSHUA 340POBbs TAKMX O0YUYAIOIUXCS.

3. IlepeyeHb MIAHHPYEMBbIX Pe3yabTATOB 00YUEHHS MO JUCLHNIHHE,
COOTHECCHHBIX ¢ INIAHHPYEMBIMH Pe3yJIbTaTaMH 0CBOCHHS 00pa3oBaTe/ILHOIM
NpOrpaMmbl

UzyueHne gaHHON yueOHOW AMCUMMNIAMHBI HANPABIEHO Ha (POPMUPOBAHUE Y
00yualoMXCsl KOMIIETEH LU, npeacTaBiennbix B Tadauue 1.

4. CTpyKTYpa U coaep:kaHHe THCLUUNIHHDI

4.1 Pacnpenenenue Tpya0éMKOCTH JHCUHILIMHBI 110 BHAAM padoT
no ceMecTpam
O0was TpyIoEMKOCTb AWCUMIUIMHBL cocTaBnseT 2 3au.ed. (72 yaca, B TOM
qUCITE MPAKTHYECKOH MOATOTOBKY 2 yaca), WX pacnpeaeneHne Mo BHaaM padoT ceMe-
CTpaM LPeACTaBIIEHO B TaA0NMLE 2.



TpeOoBanus K pe3ybTaTaM 0CBOCHHS Y9eOHOH THCIHITHHBI

Tabmauua 1

OUTH aHAJIKH3 JaHHbIX
C HCITOJTIB30BAHHUCM
UHGOPMALIHOHHBIX
TEXHOJIOr Uil B 0dJiac-
TH CENIBCKOTO X0351-

HOJIOTHHM TPOM3BOACTBA MPO-
JYKLHH CENBCKOr0 XO03HCTBa,
TEOPHIO U METOAONOTHIO IMC-

LHILJIHH 3KOHOMHUYECCKOT O HpO-
dunst (3KoHOMHKA, OyxXTranTep-

JIOTHH aHANN3a JaHHBIX;
HCTOYHHKH HHpOpMALH
aas npoeCcCcHOHaNBHON
NESTENBbHOCTH

No Kon Copepsxanue B pesynprare nsyucHus yueOHOH THCIMILIHHBI 00YYAOMIHECS TOJDKHBI
| xoMme- |kommeTeHIMH (1n e€¢| MHAMKATOPHI KOMIIETCHIINIT
n/mn 3HATh YMETh BIIaJICTh
TEHLIMH 4acTH)
1 YK-1 Crnocoden ocyurects- | YK-1.1 3HaTh: METOOUKH TIOKC- | METOOUKU TTOKCKA, cOopa
JSTh OHUCK, KpUTH- | Ka, cbopa u obpaborku undop-|u odpadorku nndopma-
4yecKuii aHalu3 1 MalMH, aKTyalbHble poccuii- |unn B cdepe npodeccuo-
cuHTe3 nHopMaluH, | CKHe U 3apyOekHble UCTOUHHKH | HANMBHOI IeATEebHOCTH
NPUMEHATb CUCTeM- | mH(popMaluu B cdepe npodec-
HBIHM NOAXON 74 pe- | CHOHAIBHOM JEATEIbHOCTH,
IICHUS TIOCTABIIEH- METOJ CHCTEMHOTO aHAIH3a
HbIX 337134 VK-1.2 YMerb: NpUMEHSITE Me- [IPUMEHSTh METOJUKU I10-
TogukKu noucka, cbopa u obpa- ucka, cbopa u obpaborku
Oorku unopmMauuu; ocyLiecT- uHdopmaumnu B chepe
BJATh KPUTHHECKHMIl aHamu3 u npogeccHOHANBHOI nes-
CUHTE3 MH(OpMALMM, TOJY- TEJIBHOCTH, TIPOBOUTH
YEHHOH M3 pa3HbIX HCTOYHU- KPUTHYECKUI aHANN3 UH-
KOB, TIPUMEHSTh CHCTEMHBbIH dhopmarrm
MOAXOA Ui PELIeHUs MOCTaB-
JIEHHBIX 33124
VK-1.3 Bnagets: Meromamu METOIaMHU ITOHCcKa, cOOo-
noucka, cbopa u o0OpaboTky, pa u 00paboTKH, KPUTH-
KPUTHYECKOIO aHAIM3a U CHH- 4eCKOr0 aHaJIu3a UH-
Te3a WH(OPMALUH, METOIMUKOU dhopmanuu B chepe
CHUCTEMHOrO TOaX0na aisl pe- npogecCHOHANBbHOH nes-
IIEHUs TOCTABJIEHHBIX 3374 TEJIbHOCTH
2. [TIKoc-8 |Cnocobnocts nposo- | [1Koc-8.1 3HaTh: OCHOBBI TeX- | MHPOPMAILIHOHHBIE TEXHO-




Kon
KOMIIC-
TEHLUHH

Conepsxanue
KOMITETCHITUH (MTH ¢&
4acTH)

HHOUKaTOpEl KOMITETCHIINH

B pesynprare nsydeHHs yueOHOM TUCIMILTHHEI 00YUaIOIIHECS TOJKHBI:

3HaThb

YMETh

BIagcTh

CTBA, SKOHOMHKH,
Oyxrajnrepckoro yue-
Ta, CTATUCTHKH, PU-
HAHCOB M JIp.

CKHH y4eT, CTATUCTHKA, (PHHAH-
Cbl M ap.); nHGopMaLHOHHBIE
TEXHOJIOTHH aHANIN3a JaHHbIX,
UCTOUHUKY HH(OPMALIMH /15
npodecCHOHANBHON nesTeNnb-
HOCTH

IMKoc-8.2 VYwmers: cobupars
HH()OPMAITHIO 111 TPOBEICHHS
aHaNIM3a; YCTAHABJIMBATH IIPH-
YUHHO-CJCICTBEHHBIE  CBSI3H
MEeXIy [pU3HAKaMK, BbIOMpPAThL
W TPUMEHSITh, B TOM YHCJIE C
UCMONB30BAHHEM COBPEMEHHBIX
HH(POPMALIMOHHBIX  TEXHOJIO-
T'Hii, METONbI aHATH3a JAHHBIX,
A€J1aTh BbIBOJblI HA OCHOBE HpO—
BEJEHHOrO aHAJIM3a JaHHBIX

BLIOMPATL M MPUMEHSATH C
HCIIOJIb30BAHHEM SI3bIKA
Python merone! aHanmm3a
JaHHBbIX, yCTaHaBJTHBaTb
ﬂquHHHO-CﬂeﬂCTBeHHb]e
CBSA3M MEXKY NMPU3HAKA-
MU, 7€74Th BbIBObI

IIKoc-8.3 Bnaners: Meromaoio-
ruefl ¥ HaBbIKAMU TPOBEICHHS
AHANM3a JAHHBIX € MCIOJIb30-
BaHUEM MH(POPMALHOHHBIX
TEXHOJOTHA B OONACTH DKOHO-
MHKH, B TOM YHCJI€ 3KOHOMHKH
CeNbCKOro xo3aicrea

METOIOJIOrHel U HaBbl-
KaMH l_lpOBeIleHl’Iﬂ dHa-
JM3a JAHHBIX C UCTIONb-
30BaHueEM si3bika Python




Tabnuua 2
Pacnpenenienune Tpy10éMKOCTH JHCHHILINHBI 10 BHAAM padoT 10 ceMecTpam

Bux yebuoii pabores I'pynoémkocTs, 1 cemecTp

qac.

Oomas TPyA0EMKOCTb THCIUIIINHEI IO yueOHOMY IJIaHY 72

1. KontakTHag padoTa: 12,25

AyauTopHasi paboTta 12,25

6 MOM YUHCHE:

npakmuveckue 3ansmus (113) 12

Konmaknias paboma na nposescymoynom konmpone (KPA) 0,25

2. CamocrosiTeabHas padora (CPC) 59,75

CAMOCIOSIMENBHOE U3YYEHUE PAZ0EN06, CAMONOO2OMOBKA

(MPOPAOOMKA U ROGIMOPEHUE MATMCPUNA YYCONUKOB U YYeOnbIx

HOCOOUH, HOOZOMOBKA K RPAKMUYECKUM 3AHAMUAM U M.O.) 55,75

Ilooeomoera k 3auemy 4

By npoMesKyTOUHOTO KOHTPOJIS: 3aueT

4.2 CogeprkaHue JUCUMIIHHBI

Tabmuna 3
TemaTudeckuii Ny1ad y4eOHOH TUCIUTIIHHBI

HaumenoBanue pa3aesos H TeM TUCHHIIHH , Ayautophast | Bueayuuro
i) Bcero pabora pHasi
3 | OKP |pagora CP
Paznen |. Beenenue B Hayky o qannbix. QCHOBBI pa-
20 4 16
dotol B Python
Paznen 2. OcuoBuble craructuky B Python 16,75 1 15,75
Paznen 3. I'paduueckue Bozmonoctu Python 9 1 8
Pasnen 4. Cratuctuueckue Meronsl B Python 12 2 10
Pasnen 5. MammnHOe o0yuenue B Python 14 4 10
KonTtakTHas paboTa Ha MPOMEKYTOUHOM KOHTpOJIE
(KPA) 0,25 0,25
Htoro nmo aucuuninHe 72 12 0,25 59,75

Pazpeu 1. Beeaenue B nayky o gannbix. OcnoBbl padorsi B Python.

OCHOBHBIE IIOHATHS M TEPMHMHBI HAYKU O JaHHbIX. OCHOBBL IPOrpaMMupoBa-
HUA Ha s3bike Python: THNbI JaHHBIX U METOAB!I pabOThl ¢ HUIMU (NEPEMEHHBIE, JTHC-
THI, CJIOBApPH, KOpPTEKW). Marematnueckuii ammapar. Beenenne B Moayime math,
NumPy. Ocunoebl pabotsl ¢ Pandas. Ocobennoctu puibTpanuu u odpalienus K 1aH-
HbIM. Moayns random. 3arpy3ka gaHHbIX B (popmare xIsx, json, txt. BBoa JaHHBIX ¢
KJIABUATypbl. JIorndyeckue Boipakenus. Y cinoBublid oneparop. Koucrpykuus if. Lukn
While u For. ®yHkunu B nporpammupoBaHuu. [TapaMeTpsl © apryMeHThl ()yHKLMH.
JlokaneHEIE W TIOOANBHEIE TIepeMeHHBIE, [Iponenypsl. Pa3BebIBATENBHBIN aHAIN3
JAHHBIX

Paszpgen 2. OcHoBHBIe cTaTHCTHKH B Python

Pawxuposanuslii psaa pacnpeaencHus. OruBa pacnpenencHus. BapuanoHHbIi
pAd pacnpencineHns 1Jis AUCKpeTHOro npusHaka. [lonuron pacopenenenus. Murep-



BabHBIM BapualMOHHBINA psaa pacnpeacneHus. ['uctorpamma pacnpeaenenus. [loka-
3aTeNH MEHTPaNbHOI TeHAEHIHN. CpemHss apuMeTHIeCKast TpocTas W B3BEIICHHAS.
CrpyktypHbiec cpeanue. [lokazarenu Bapuaumu. Pacuer nokazarenci Bapuaumu ¢
WCTIOJTE30BAHNEM BCTPOEHHBIX (PyHKIMHA. Hammcanne COOCTBEHHBIX (DYHKIMHA IS
pacuera nokaszaresieii apuanuu. [lokazarenn acuMMeTpun U dkcuecca. budnuoreka
pandas.

Paszpen 3. I'papuueckue Bo3mo:xkuoctu Python

O0630p paznu4HbIX BUAOB IpapuKOB (rucrorpamma, 0ap-4apr, CEKTOpHAs 1ua-
rpamma, uHeiHble rpaduky, rpaduk paccesHus, TemaoBas kapra U T.4.). OcoOeHHo-
CTH pa3HBIX BHJOB IPaQUKOB M MX WCIONB30BAaHUA. Maremarnyeckre OUOITHOTEKH:
SciPy. Buzyanusauus nannbix Ha Python.

Pasnen 4. Crarucruyeckue MmeToel B Python

[TonsiTie cTaTHCTUYECKOM TUMOTE3El. OCHOBHBIE 3TAIBI MTPOBEPKH, CTATHUCTH-
yeckod runote3sl. Hynepas u pabouas runotes3sl. YpoBeHb 3HaUMMOCTH . [IpoBepka
THMOTE3 OTHOCUTETRHO pacTlpesIeNieHus] YNCIIEHHOCTeH. PerpeccCHoHHBIE MOEIH.
Merto HauMeHbIIUX KBAAPATOB. JIorucTuyecKas perpeccust.

Pasznen 5. MammunaHoe 00yuenue B Python

Bresenne B MammHAOE 0OyUeHHE. 3a1a9d KiacCu(PUKany W JIMHCHHBIE MO-
aenu. Odyuenue ¢ yuurenem u 6e3 yuurens. [lpobinema nepeodyuenus. Jlepeso pe-
mcHui. BBeaenue B ancamOnum moaeneii. Crnyyaiinsiii nec. SddekTrBHbic OUbIMOTE-
KW padoTel ¢ JaHHBIMA Ha Python: numpy, pandas. MammnrOe 00y4uenue Ha Python:
sk-learn.

4.3 llpakTuueckue 3ausiTusi

Tabmuma 4
Conepmaﬂue NMPAKTHYC€CKHX 3AHATHH H KOHTPOJIbHBIE MEPONTPHUATHS
Bun
Ne Ne H Ha3BaHHE NPAKTHYECKHX Sapsapyennap (RemEpiasn0 || Koa-
Ne pazgena - KOMIIETEHHH ro BO
/I JAHATHH
(MHAHKATOPBI) | MEPONMpPHAT | YaCoB
Hsi
1 Pasnen 1. Beene- | Ilpaktuucckas padora Ne 1. Oc- YK-1.1 Bomnpocet 0.5
HHE B HAYKY O HOBHBIE TEPMHHBI U [TOHATHS MKoc-8.1 AHCKYCCHH
nanHbix. OCHOBBLI | HAYKH O JAHHBIX
pabotel B Python | [Mpaxruueckas pabora Ne 2. Tu- YK-12 3awura pa- 0.5

el ganneix Python u meronmr [TKoc-8.1 B0THI

paboThl ¢ HUIMH

[Mpakrudeckas padbora Ne 3. VK-1.2 3aumra pa- 1

BBe/ieHHE B OCHOBHbIE MaTEMa- I1Koc-8.1 BoteL
Tuueckue monynu Python
IMpakTHyeckas pabora Ne 4, YK-1.2 Samurapa- | 0.5
Ynpapasroipe KOHCTPYKIUK B I1Koc-8.1 BoTBI
Python
[IpakTrueckas padora Ne 5. Oc- YK-1.2 3amura pa- 0,5
HOBHI paboThl ¢ Pandas 1IKoc-8.1 BoTHI
ITKoc-8.2
KonTponbHas pabora No 1 VK-1.2 MUCbMeH- 1

1TKoc-8.2




Bup
Ne Ne 1 Ha3BaHHe NPAKTHYECKHX Wopmupyenuici | komeponm. | Kok
Ne pazpena . KOMNETEeHIHH ro BO
/I 3AHATHI
(HHIHKATOPBI) | MEPONPHAT | YACOB
Hsi
Hast pabora
2 Paznen 2. Ocuor- | IpakTuueckas padora Ne 6. ITo- YK-1.1 0,5
HBIE CTATUCTUKH B | CTPOEHHE PSAOB pacnpeneneHus YK-1.2
Python B Python Y13
y TTKoc-8.2
[Mpakrudeckas padbora Ne 7. YK-1.1 3awura pa- 0.5
Pacyer OCHOBHBIX CTATHCTHK B zﬁ'i% BoThI
=13
Lyt MKoc-8.2
3 Paznen 3. I'padu- | TIpakTuueckas padora Ne 8. Tlo- YK-1.1 3amura pa- 1
YeCKUE BO3MOK- | cTpoeHue rpadukos B Python HSI;K-ISZ'I BoTHI
0c-8.
HoctH Python MTKoc-8.2
4 Pasmen 4. Ctatu- | IlpakTiueckas padora Ne 9. YK-1.1 3amura pa- 1
crudeckue Meto- | [Iposepka runores oTHOCHTENb- zﬁ'}% OoTh1
1wl B Python HO pacnpenenenus COBOKYIHO- nKo;-é;Jz
¢tu B Python MKoc-8 3
ITpakTuueckas padbora Ne 10. YK-1.1 3amura pa- 1
KoppersuuoHHo- szllg}i 6OTHI
PETPECCHOHHBIN aHAIH3 B TKoc-8.2
Python TTKoc-8.3
5 Pazaen 5. Ma- [Mpaxruueckas pabora Ne 11. YK-1.1 3awura pa- 1
wHHHOE 00yUe- [TocTpoenue gepesa pelueHuii B zlé'} % BoTh1
1.3
Hue B Python Python MKoc-8 1
MKoc-8.2
IMKoc-8.3
ITpakTHueckas pabora Ne 12. YK-1.1 3amura pa- 1
ANTOPUTM «CIy4aiiHBIH Tec) B zi%g BoTHI
Eython MMKoc-8. 1
ITKoc-8.2
ITKoc-8.3
KonrponsHas pabora No 2 YK-1.1 NMUCbMEH- 2
YK-1.2 nas pabora
YK-1.3
[MTKoc¢-8.1
IMKoc-8.2
[MKoc-8.3
Tabnuua 5
Hepe‘leﬂb BOIIPOCOB A8 CAMOCTOATE/ILHOI0 H3YVUCHHH JUHCHHILIHHBI
Ne Ilepeyens pacecMaTpuBAEMbIX BOIIPOCOB AJIA
Ne pazgesia H TeMbl P P P P A
n/n CAMOCTOSTENLHOI0 H3Y4eHHs

Paznen 1. BeeneHue B
HAyKy O HaHHBIX. OCHOBBI
pabotsi B Python

OcobenHoctu umbTpamuy U oOpalieHHs] K JaHHBIM. 3arpyska
IaHHBIX B (hopMmare json. Beox maHHBIX ¢ knaBHaTyphl (YK-1.1,
VK-1.2, [IKoc-8.1)

2. | Paznmen 2. OcHoBHBIC CTa- | BapHalMoHHBIN pAn pacmpeneieHus I TUCKPETHOro MpH3Ha-
THcTHKH B Python ka. [Tonuron pacnpenenenus. [lokazarenn acUMMETpPUM W 3KC-
necca. bubnuoreka pandas. (VK-1.1, YK-1.2, ITKoc-8.1)
3 Paznen 3. I'paduueckue Marematnyeckue oubnuorexn: SciPy. (VK-1.1, YK-1.2, ITKoc-




No IMepeueHns paccMaTpHBaeMBbIX BOMPOCOB /s
Ne pazaena u Tembl
CAMOCTOSITEILHOTO H3Y'UeHHS

Bo3mMoycHocTH Python 8.1, [TKoc-8.2)

4 Pasznen 4. Cratucruue- Jlorncruueckas perpeccust. (YK-1.1, YK-1.2, YK-1.3, [1Koc-8.1,
ckue MeTonsl B Python ITKoc-8.2, TTKo¢-8.3)

5 Pazpen 5. Mawnnunoe ObGyuenue ¢ yuurenem u 0e3 yuurens. [Ipobnema nepeoOyue-
obyuenue B Python nust, (YK-1.1, VK-1.2, VK-1.3, TTKoc-8.1, TTKo¢-8.2, TTKoc¢-8.3)

5. OOpa3oBaTe/ibHbIE TEXHOJOTHH

Tabmma 6
HpHMEHEHHE AKTHBHBIX H HHTEPAKTHBHLIX Oﬁpa30BaTeﬂbelX TEXHOJOTui
Ne HaumeHoBaHHe HCMOJAb3YEMBIX AKTHBHBIX H HH-
Tema u opma 3anaTHA .
n/n TEPAKTHBHBIX 00PA30BATENBLHBIX TEXHOJOIMil
1. | [Ipaxruyeckas pabora Ne 3. 113 Henoeas urpa
BBe,I[eHP]e B OCHOBHBIC MaTEeMa-
Tuueckue monyau Python

6. Tekymuii KOHTPOJ/Ib YCIEBAEMOCTH U HPOMEKYTOYHAS ATTECTALUA 110
HTOTAM OCBOCHHSI THCITHIITHHBI

6.1. THNOBBIC KOHTPOJILHBIC 33/IaHUS] WJIH HHBIC MATEPHAJIBI, HCOOXO/THMBIC
AJISl OLEHKH 3HAHUA, YMEHUH H HABBIKOB H (HJ/IH) OLILITA AEATEeILHOCTH

Koumpoavras paboma Ne |
Bapuanur 1
l. Coagatite MaTpumy A:
2 31
3 52

4 B15
JobaBeTe K 3TOH MAaTpHIE CTOI0CH CHpaBa ¢ HoMepoM Bamero BapuanTa

Cosaaiite marpuuy B:
6 6 2

4
3

e =

7
8

Haiitm: |A = E + AT =B
Haiitn npon3BCACHHE BRIACICHHBIX 3MCMCHTOE MATPHLI,
2. Coagaiite nocneaoeateabHocTs X w3 100 cayyaiineix uncen . Ordepure w3 Hux 10 uncen (v). [lepemeraiire

BCKTOP ¥. BeiOpath cayuaiinoe uHcao ot 2 10 15 ¥ yMHOKHTE €ro Ha 5-blif 2ICMCHT BEKTOPA Y.

3. Coaaars cioBaps W: 1-A
2-B
3-C
4-D
BrigecTu TONBKO 0003HaUeHUs OYKB. BBIBECTH HA MevaTh TONBKO HUQPHI.
HobaBuTs cnoBapb Z 3-C
4-D
5-E
OObenuHuTh 2 coBapst 0OHOBHB MPH 3TOM W.

Bapuant 2
1. Cosgatite MaTpaIOy A:



=]

3
9
8
HobaepTe K 3TOH MaTpHIe cTon0el cCnpasa ¢ HoMepoM Bamero BapraanTa.
Conaatite marpimy B:

Lol =]
U opg

1 6 2
4 D 6
g 8 7

Haiiri: |[E « B~* + AT = B|
Haiitu NPOHU3BCACHHC BRLICICHHLIX DJACMCHTOR MATPHIL,
2, CoszaaiiTe mocaea0BaTEILHOCTL X M3 100 cayyaitubix uucen, [epemeaiite sexrop x, Ordepute w3 Hux 10

urced (v). Beibpars caydaiinoe yncmo oT | 10 12 H YMHOKHTE €T0 Ha 7-BIH 37IEMEHT BEKTOpA V.

3. Cosgars cioeaps W: 1- omuH
2-nBa
3-mpu
BriecTH TOMBKO C0Ba. BRIBECTH Ha MEYaTh TOIBKO LIH(PHL.
JobaBuTh cnoBapb Z 3-Tpu
4-ueTrIpe

O6benunuts 2 cnosapst 00HOBUB npu H1OM Z.

Koumpoavnas paboma Ne 2

Bapuant 1

L Cosnaiite Bexrop v: 2,3.4,2.3,2.3,4,1,1,1,5,6,6,6.

Jobasbre B KOHEL BEKTOPA deMeHTbl 5,7,8

OTtcoprupoBaTk BEKTOP MO Bo3pactaHuio. [TocTpouTs OruBy paHKUPOBAHHOIO pPsiga. Y JaiuThb
3MIEMEHT, CTOSALIMH Ha 4 MECTe B OTCOPTHPOBAHHOI cnucke. Ha BTOpYHO MO3MIIMKO BCTABUTH
3HaueHue «6». Co3aaTh BEKTOP X, cocToAMi u3 20 cnyyaiinbix yncen. OObeAUHUTD BEKTOPHI X 1
y. IlpoBepHTh COOTBETCTBYET JIH OH HOPMAJIBHOMY 3aKOHY PacIpeNeIcHHs IOy YHBIIHACT BEKTOP
no kpurepuro Hlamipo. Caenats BEIBOI.

2, Cosaarb pyHKLHMIO, KOTOpas HA BXOA Oeper 4ucio U BBIBOAMT BCE 3HA4eHus OT 1 10 3Toro
yucna. [pumep: Beonum 5. Beixoa:

2 —

VSRV I S PS

3arpy3uTb gaHHble 10 CBOeMy Bapuanty u3 Qaina «danupie». Qnpenenurs KOPPessiLuio
mexxay BPIT na pywry nacenenusi (y) 1 MHBECTHLMSIMH B OCHOBHOM KanuTaj Ha aywy (X)
Hacenenus. [TocrponTs ypaBHenue perpeccun y ot X. PaccuuraTs no nokasaTesnto X CpeaHiom,
MeauaHy, aucrepeuto u koadpuument sapuaunun. Cuenars BbiBo 00 0OAHOPOLHOCTH
COBOKYITHOCTH.

4. 3arpy3utb nannble student-porl.csv B Python. s nepemennoii G3 nosecru
KN1ACCH(PUKALIMIO METOAAMM:

- IepeBOo peLueHuii,

-cnydaitHeIi nec.

Bapuant2

1. Cozpaiite Bextop v: 1,3,4,1.3,7,3,4,1,7,8,5,6,33,6.

JoGaBbTe B KOHEI BEKTOPA 3IeMEHTHI 5,7,8. OTCOPTHPOBATE BEKTOP MO Bo3pacTaHui. llocTpouts
OTMBY PAHIKMPOBAHHOIO Psifa. Y 1aluTh MAKCUMAaJIbHBIN 3J1eMeHT u3 psiga. Ha Bropyro no3uumio
BCTaBHTh 3HaueHue «3». Co3maTh BEKTOP X, cocTtosmmii u3 30 ciaydaiiubix yncen. O0beauHUTD
BeKTOpbI X U y. [IpoBepUTh COOTBETCTBYET JIM OH HOPMAJIbHOMY 3aKOHY pacnpeneneHus
MONy4UBLINICS BeKTOp 110 kputeputo ITupcona. Crenarb BLIBOJIL.



2. Coznate (pyHKIMIO, KOTOpas HA BXOA OepeT 2 4ucia X My M BBIBOJIUT BCE 3HAYEHMS OT X 10
y. Ilpumep: Beoaum 2, 5. Bexon:
2

3

4

5

IIpemycMOTpeTh YCIIOBHE, YTO X AOIKEH OBITH OOMBIIE V.

3. 3arpy3uTh gaHHble 10 CBOeMy Bapuanty u3 Qaina « Jannsien. Qnpenenurs KOPPEsiLuio
mexxcay BPIT na pywy nacenenusi (y) 1 MHBECTHLMSAMH B OCHOBHOM KanuTaj Ha aywy (X)
Hacenenus. [TocrponTs ypaBHeHue perpeccuu y ot X. PaccuuraTh no nokasaTento X CpeaHiomo,
MenuaHy, aucrepeuto u koadppuunent sapuaunun. Cuenars BbIBOA 00 OJHOPOIHOCTH
COBOKYITHOCTH.

4. 3arpy3uth nannble student-por2.csv B Python. s nepemennoii G3 nosecru
KJacCU(PUKALHIO METOIAMH:

- IepeBo pelennii,
-CIIy4aiHbIi JIec.

Bonpocobl K 3auery

Haiite onpenenenue nonstusa «Hayka o nanubix (Data Science)».

CyLUHOCTb MOHATHH: JaHHbIE, MH(pOPMALUs U MOKA3aTeNb.

Yto Takoe ctatucTHka? OTAWYUSI CTATUCTHKH OT HAYKH O JTAHHBIX,

B yeM cyTb MallMHHOIO 00yueHus?

HMcKyCCTBEHHBIH MHTENNEKT: MOHATHS U NPAKTHYECKOE MPUMEHEHHUE.

(OCHOBHBIE OITUCATENIBHBIE CTATUCTHKN, MIX mATEpIIpeTanus.

CTaTUCTHYECKUE THIIOTE3bL: CYLIHOCTD, [IPUMEPBL.

OcoOeHHOCTH TTPUMEHEHWST KOPPETSTIMOHHO-PETPECCHORHOTO aHATH3a.

CyIIHOCTb MHTE/UIEKTYAIbHOIO aHAIM3a JAHHbIX.

10.01tnuumns Mexxay riiydbokuM U MAllIMHHBIM 00Y4YCHHUEM.

11.CymmocTs nmpogeccun Data Scientist.

12.OcHOBHBIE BO3MOKHOCTH sI3bIKa IporpaMMmuposanus Python B nayke o nan-
HBIX.

13,5361k TiporpaMMupoRanns Python: THITBT MaHHBIX, OTIEparuy HaJl YACITOBBIMHA
THITAMH JAHHBIX.

14 A3bik nporpaMmupoBanus Python: ¢Tpoku, CUCKH, KOPTEXKH, CIOBAPH.

15. 51381k iporpaMMuposanus Python: BozmoxkHocTH Onbmmotek math, numpy u
random.

16 513b1k nporpammupoBaHus Python: ctatuctuyeckue QyHKLMH.

17."padmveckre BO3MOXKHOCTH SI3BIKA TTpOrpamMmMuposanus Python.

18.CTaTUCTHYCCKUE TUMOTE3bl HA A3bIKEC MporpaMMupoBaHus Python.

19. KoppensmnoHHO-perpeccHonnbIi ananms B Python.

20.Metoabl MAIMHHOIO 00y4eHus Ha a3bike Python.

21. Knaccudukalyis ¢ moMOLLBI AEPEBbEB PELLICHUA.

22 Knaccu(pukanms ¢ ToMOIIBH METO/BI « CITyqaiHbIi Jiecy.

23.IlpakTuyecKoe NPUMEHEHUE METOI0B HAYKH O 1AHHBIX.

PR SR



ITpumep pador
IIpaxmuueckas paboma Ne 1. Ocnosieie mepmuiel 4 ROUSMUSL HAYKU O OAHIbIX.
Bonpocst 05t 006CyAcOeHUA:
1. TTonsTe «Hayka o mannbrx (Data Science)». JIOCTOMHCTBA ¥ HETOCTATKH pa3-
JAM4YHBIX OPEAC/ICHUNA OUATUS.
2. CywHOCTb NOHATHI: AaHHbIE, MH(OPMALKS U NOKA3aTENb.
3. Uto Takoe craructuka? Uro Bel moAMMaeTe 1o MaTeMaTHueCcKOH CTaTHCTH-
KOH?
4. HeoOX0AMMOCTb CTATUCTUKH B HAYKE O JAHHBIX.
5. Uro Takoe MammHHOE 00y4eHne? B 4eM CyTh MAITUHHOTO 00Y9YEeHHUsI?
6. WCcKyCCTBEHHBIH MHTEIUIEKT: IOHATHS U IPAKTUYECKOE IPUMEHEHUE.

Ipaxmuueckas paboma Ne 2. Tuner oanneix Python u memoowt pabomul ¢ HuMuU.
3arpy3ute spyder. Co3zpaiiTe cieayroLLIMeE TUMbl JAHHBIX: MEPEMEHHBIE, JTUCTHI, CIO-
BapH, KOPTEkKHU. [T BEKTOpA HATTACATH aITOPUTM PacyeTa.

Z e ma.x(b_]z—bm:'n (b) N 1—[ "

[TocTpouts B nopsake yobiBanus BEKTOP b, HalT¥ NpOU3BEaeHUE S U 2-10
3JICMEHTOB B OTCOPTUPOBAHHOM CITUCKE.

Cnosapes W a- A

0-b

B-V
BrisecTn TOnBKO ciioBa. BeIBECTH HA 11€4aTh TOJLKO PYCCKUE OYKBbI.
HNobaBuTh ClOBapb Z c-C

a-d

O0beauHUTS 2 cnoBapst OOHOBUB LIPU STOM Z.
Bompocs! k 3awure:

1. B dyem ocolennoctu paboThbl CO CIIOBAPSIMM.

2. JInst 9ero MOTYT MCIIOIB30BAThCA CIIOBAPH.

3. OOpalueHue K 21€eMEHTOB BEKTOPOB.
Hpakmuyeckas paboma Ne 3. Beeoenue 6 ocHosHbie MAMEMAMUYECKUe MOOYIU
Python
3arpysure spyder. HamummTe anropuT™ pacyera s JIFo0oro X:

T
[(x+8
EED g
sin [§)
|cosxf2
— I

|
N ||

OKpyTriHTh B OONBIITYIO CTOPOHY.
Bompoce! K 3amure:

1. Bo3amokHOCTH MOaysid math.

2. CriocoOsl pacueTa JorapugmMoB.

3. Tpuronomerpuueckue (PyHKUUU.

[paxmuueckas paboma Ne 4. Ynpasnsarouue konempykyuu 6 Python



Hanucars nporpamMMy ais pucoBaHWs ropkd. Ha Bxoa noaats 2 uucna. 1 uvcno —
L1ar rOpKU. 2 4ncio — BbICOTA FOPKH.
[lpumep: 2 3
Hesk

deekokskkok
e 3 ofe o e sfe e e sk ok

Bonpocs! k 3awuTe:
1. OcOOEHHOCTH HCTIONB30BAHNA KOHCTPYKITHH elif
2. CnocoObl co3/1aHMs LUKIIOB
3. BbIX0Abl H3 UMKNOB

[paxmuyecrkas paboma No 5. OcHoswsr pabomet ¢ Panday
3arpysute spyder. 3arpy3ute ¢aiin ¢ NICXOAHBIMA JaHHBIMHA Balero BapuaHTa B
dopmare xlsx, csv u txt. [Ipu 3arpy3Ke aBTOMAaTUYECKU IIPUCBOATE IEPBOI CTPOKE
Ha3BaHua ctoaduaM. OOpaTUTECh TOMBKO K 3 CTpoke Tabnuupbl. Ob6patutech K 2 U 54
ctondnam TadauIEl. PaccunTaiiTe CyMMy 3HAUYEHWH TI0 KaK/IOMY W3 CTOIOIOB.
Bonpocs! K 3awure:

1. OOpalueHus K cTonduam TabnHLbl

2. OfpareHne K cTpoKaM TaOJTHIET

3. JoGaerienue HOBLIX CTPOK U CTOIOLOB.

ITpaxmuueckas paboma Ne 6. [Hocmpoenue psaooe pacapeoeienus 6 Python
3arpysute spyder. 3arpysutre (ailn ¢ ucxoausiMu gannbeiMu Bawero sapuanra. [1o
NOKa3aTen o « YpoyKaHHOCTb 36PHOBBIX» MOCTPOHTL PAHIKWPOBAHHBINA paa pacnpeic-
JeHus U ero rpaduk (orusy). I1ocTpouTh HHTEPBAILHbLIA Psi PACHPEACIIEHUE U €10
rpaduk (ructorpammy). OQOpMHTbL OTUET € BEIBOAAMH.
Borpocsr k 3ammre;

1. Ocodennoctu nocTpoeHus rucrorpamm B Python

2. PepaxTuposaHue uncna UHTEPBANIOB

3. OcoOeHHOCTH TIOCTPOSHHS PaHXMPOBAHHOTO psifia B Python

[paxmuyecrkas paboma No 7. Pacuem ocHogHbIX cmamucmur 6 Pyvthon
3arpysute spyder. TTo MCXOAHBIM TaHHBIM MPENBIYINEH 3aMaui pacCcuuTaTh ¢ HC-
110/1b30BAHUEM BCTPOEHHLIX (DYHKUMIA: CPEAHES 3HAUEHUE, MEAMAHY, JUCIIEPCUIO, KO-
3pPUUHEHT BapuauMu, pasMax BapHauHMH W CPEAHEKBAAPATHUECKOE OTIIIOHEHHE.
Harmmmre coOCTBEHHEBIE (DYHKIIMH JUTS pacyeTa TaHHBIX mokasareneid. CpaBHUTE pe-
3yJIbTATHI.
Borpocsr k 3ammre;

1. Ilokazarenu ueHTPaNbLHONH TEHACHUMUU

2. TMoxazarenn BapyauHu

3. Berpoennsie gyHkImn Python

[paxmuyeckas paboma No 8. [locmpoernue epaguros 6 Python
3arpy3ute spyder. Ha caiite gks.ru HalTH naHHBIE AN MOCTPOSHUS. AUArPaMM pac-
CesiHKMS, CTOJIOUATLIX AuarpaMM, KPyroBbIX AMarpaMmM, TMCTPOrpaMMbl M TMHEHHOTO



rpaguka. Io kaxaomy rpaduky Hanucarb BbiBoa. OO0CHOBATH BIOOP MoKazaTecH.
OdopMATE OTYET ¢ BEIBOJIAMH.
Bonpocs! k 3aliure:

1. T'padmueckne BO3MOKHOCTH Python

2. PepakrtupoBsanue rpadukoB

3. JlobGaBACHHE HECKONBbKHUX rpaduKoB

4. CocTtarHEIE TpadyKH

5. Moayab matplotlib

Iparxmuyeckaa paboma Ne 9. [Tpogepra 2unomes omiuocumeslio pacnpeoeienus co-
sorynnocmu ¢ Python
[To naHHbIM pabOTHI 6 MPOBEPHTL MOKA3aTENb HA COOTBETCTBHE HOPMAIbHOMY 3aKO-
Hy pacrpenenenus no kpurepuss: [anmpo, [Tupcona, KonMoroposa-CMupHOBa.
CpaBHUTB pe3yabTarthl. OPOPMUTL OTUET € BLIBOJAMH.
Borpocsr k 3ammre;

1. OCHOBHBIE BUAbI CTATUCTUYECKUX IIPOBEPOK FUIOTES.

2. Kputepuil ypoBHA 3HAYUMOCTH.

3. OOt METO/ MOCTPOEHHS TOBEPHUTETBHEIX MHTEPBAJIOB U ITPOBEPKH CTATH-
CTUYECKUX [ULIOTES.

4. CMblc NOHATHH «OWKOKa NEPBOro poaay», «oLKMOKa BTOPOro poaay, «cHaa
TECTAY.

[paxmuyeckas paboma No [0, KoppelayuorHo-pespeccuonnsitt anaius ¢ Python
3arpysute spyder. 3arpysute (ait ¢ HCXOAHBIMY TaHHBIMY Bartero sapranTa. I1po-
BECTU KOPPEJALMOHHO-PEIPECCUOHHBIA ananu3. [10cTpOuTh: NapHyo MOAE/L Per-
PECCUU W MHOXKECTBEHHY K0 MoAeNb. CpaBHUTL pe3ynbTaThl. OGOPMHTL OTHET C BbI-
BOJAMMU.
Bonpocs! K 3awure:

1. OueHka KQueCTBA YPABHEHUS PETPECCHI

2. OueHka 3HaYUMOCTH YPaBHEHUS B LIETIOM

3. OueHKa 3HAYUMOCTH NMApamMeTPOB YPaBHCHHUA PErpeccuy

4. Ot6op QakTOpOB B YPABHEHHE PETPECCHH

5. Ilpeanocsuiku MHK

Ipaxmuyecrkaa paboma Ne 1 1. IHocmpoenue oepesa peuieriuti ¢ Python
3arpy3uTh UCXOAHLIE jJaHHble B Spyder. 3aBUCUMOH NEepeMEHHOH AJisd NOCTPOCHUs
JcpeBa PELICHUH SBAAETCA WTOrOBbIA Pe3yabTar MOCTYMACHHA CTYACHTA B BY3 (MO-
CTYTTHJI/HE TOCTYITHN). B kadecTBe (PakTOPOB UCTIONB3VITE BCE OCTANBHBIE TIEPEMEH-
npie. C nomMoLubio naketos rpart u rpart.plot noCTpouTh JePEeBo PelLECHUR ABYMS CIIO-
cobavu. OmwcaTe TOCTPOCHHBIC AEpPeRbs. OIEHWUTH KAaYeCTBO KIACCH(UKATIAH,
OQopMUTb OTHET C BLIBOAAMMU.
Bonpock! k 3awure:

1. Buasl 1epepner peleHni

2. HnTepnperauus pe3ybTaToB

3. CokpalleHHE YuCia «BETBEH»

4. OueHka Ka4ecTBO MOCTPOCHHOTO ACpPEBa



5.

OcobOeHHOCTH OMHAPHBIX AEPEBLEB PCLUEHH

[Tpaxmuyeckas paboma Ne [ 2. Arzopumat « cayuatinsiit 1ec» e Python

TTo MCXOAHBEIM JTAHHBIM TIPEBIIYINEN 3a1a4M  TIOCTPOUTE MOJIENE KIACCU(HKAIIIH.
[IposecTn npa BapuanTa aHanusza: ¢ o0yueHueM u 0e3 o0yuenus. CpaBHUTL PE3YIlb-
TaTbl KnaccH(pukaunn. CpaBHUTb KAYECTBO KAACCU(PUKALNHK € MPEAbIAYWHMH METO-
JaMu knaccupukanuy. OQOpPMUTE OTUET ¢ BBIBOJAAMH.

Bonpocs! K 3awure:

AP S

KaTteropuanbHbie NEPEMEHHBIC

Oco0eHHOCTH BEIOOpa 3aBHCUMOH MEpeMeHHOH
OueHka KauyecTBa MOJIe/IU

MHTepnperauus pe3yabTaToB

IMpruMeHeHMEe KaK METOT KiTacCHpHKAITIH

6.2. Onucande MOKa3aTe el U KPHTEPHEB KOHTPOJISI YCIIEBAEMOCTH,
ONUCAHHE IIKA/I OLEHHBAHMHA

Tekywuii KOHTPO/b 3HaHUH, YMEHUI W HABLIKOB HPOBOAUTCA B (hOPME KOH-

TPOJbHBIX PabOT ¢ pacyCTHBIMH 3aAa4aMH U TECOPETHUMECKUMHK BOMPOCAMH, & TaKiKe
TIPEIYCMOTPEHA 3aIUTa WHAWBUIVATEHBIX 34744, BEITOTHASMEIX KAKIBIM CTYICH-
TOM HA NPAKTUYECKUX 3auAaTuax. JIuKBUaauud CTyLEHTAMU TEKYLIUX 3a10/LKEHHO-
CTeH MPOU3BOANUTCA TaloKe B POPME BHIMOJHEHHA MHAWBUAYAIbHONH 3a1a4yM Mo COoT-
BETCTBYIOLUCH TEME U JANLHEHALIEH €€ 3alluThl IPernoaaBaTeso Kapeapsl.

HUtorosas oucHka YHUUTBIBACT PC3YIbTATHI pCﬁTI/lHFOBOFI CACTCMblI KOHTPOJA

3Hanuil (Bknag 50%), pe3yaIbTaTel KOHTPOIBHBIX PadoT 1Mo BeeMm Temam (Brian 50%)
Kputepun BbICTaBIEHHS OLUEHOK 110 CUCTEME!

0-59 % OT MaKCUMAJIbHOTO KOJMYCCTBA OANNOB — «HE3aUTCHOY,
60 1 Oostee %o— «3aUTEHOY.

7. Y4e0H0-MeTOAHYECK0E H HHPOPMALUOHHOE 00ecneYeHHe THCIHILIHHbI

L.

7.10cHOBHas IMTepaTypa

®denopos, . 1O, [IporpammupoBaHue Ha s3bIKE BLICOKOIC yposHd Python :
vueOHoe mocodue ans By3os / J[. FO. @enopos. — 4-¢ m3a,, mepepad. u nom. —

Mocksa : HM3zparenwcreo [Opaiit, 2022. — 214 ¢. — (Breicwiee odpasosa-
Hue). — ISBN 978-5-534-15733-8. — TekeT : anexkTpoHHblid // Obpasoba-
TeTBHAS nnargopma FOpaiit [caifT]. —

URL: https://urait.ru/bcode/509562 (nara obpawenus: 24.09.2022).

MupkuH, Bb.T. BBeacHHe B aHanu3 JaHHbIX © YYCOHUK W MPAKTHKYM /
b. I'. Mupkin. — Mocksa . Mzmarenscteo FOpaiit, 2022, — 174 ¢. — (Bbsic-
wee obpazosanue). — ISBN 978-5-9916-5009-0. — Teker © 2aeKTPOHHBLHA //
Ob6pazoBaTenbHas naathopma HOpaiT [calT]. —
URL: https://furait.ru/beode/469306 (naTta obpamenns: 24.09.2022),

I'nupenko, M. I'. TexHonorun u METOALI NPOrpaMMHPOBAHUS | yueOHOE MOCO-
Oue ans By3os / M. I'. 'HuaeHko, ®. @. lNasnos, /. 0. ®egopos. — Mocksa :



Hzpatenscteo  HOpaiit, 2022, — 235¢. — (Bbicwice oOpaszoBaHue). —
ISBN 978-5-534-02816-4. — TekcT : 3mekTpoHHBI // OOpaszosarenbHas
nnargopma HOpaiit [caiit] — URL: https://urait.rw/bcode/489920 (nara 06-
pamenus: 24.09.2022).

4. Llepba, A. B. Ilporpammuposauue na Python. Ilepsbie maru / A. B. [lepba.
— Mocksa : Jlaboparopus 3HaHui, 2022. — 250 ¢. — ISBN 978-5-93208-
578-3. — TexkcT : 3nmeKTpoHHEIH // JIaHb ;| 3IeKTPOHHO-OMOTHOTEUHAS CHCTEMA.
— URL: https://e.lanbook.com/book/221678 (nara obpawenus: 13.09.2022).
— Pesxum poctyna: ans aBTopy3. Noab3oBaTencii.

7.2 1onoJHUTE/JILHAS JHTEPATYPa

1. Kpemep, H. L. Teopua BEPOATHOCTEH U MATEMaTUYECKas CTATUCTHKA . yued-
HUK M NpakTHKyM Ans By3os/ H. [1I. Kpemep. — 5-e u3a., nepepad. u aon. —
Mockra : Wzmareneseteo [Opaiit, 2022, — 538 c. — (Bricmee olpasora-
uue). — ISBN 978-5-534-10004-4. — Teker : snekrpounblii // Obpazopareib-
Haa nnatdopma HOpaitt [caiit]. — URL: https://urait.ru/bcode/495110 (nara
oOpamenns:. 24.09.2022),

2. Kpemep, H. LI Dxkouomerpuka: yueOHMK M OPAKTHUKYM Uid  By30B/
H. L. Kpemep, b. A. Tlytko ; noa pepakuuei H. L. Kpemepa. — 4-¢ u3a.,
ucrp. w aon. — Mocksa : Mznarensctro FOpaiit, 2022, — 308 ¢. — (Bricmmee
obpazosauue). — ISBN 978-5-534-08710-9. — Tekcr : anexrponustii // Odpa-
30Bare/ibHasd nnathopma FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/488678 (nara oopawenus: 24.09.2022).

3. MakwaHog, A.B. TeXHOAOMMU HHTEINCKTYATbHOTO aHanu3a JaHHbIX ;| yueOHoe
mocobue / A.B. Maxkmanos, A E. XKypaenes. — 2-¢ wu3a., crep. — CaHkKT-
LlerepOypr : Jlanb, 2019. — 212 ¢. — ISBN 978-5-8114-4493-9. — Tekcr : onek-
TpOHHbIA //  JlaHb : 3neKkTpoHHO-OMOnuoTeuHas cuctema. — URL:
https://e.lanbook.com/book/120063 (mara obOpamenns: 24.09.2022). — Pexum
JOCTyNa: AJis aBTOPHU3. MOJIL30BATENIEH.

4. CraHkesuu, JI. A. MHTeIACKTYyanbHBIC CHCTCMBI W TEXHOJOTHHU | YUCOHHMK W
MTPaKTHKYM TUTST CPE/THETO MPO(ECCHOHATBHOTO o0pa3oBaHus /
JL A. Crankesuu. — Mocksa: M3zparenscreo Opaiir, 2022, — 397 c¢. —
(TTpopeccuonansHoe obpaszoBaHue). — ISBN 978-5-534-11659-5. — Tekcr
SMEKTpOHHBIA /' OOpasoparensHas mmatgopMa  Hpaiit  [caiit] —
URL: https://urait.ru/bcode/495988 (nara ob6pawenus: 24.09.2022).

8. IlepeveHs pecypcorR HHPOPMANHOHHO-TEICKOMMYHHKAIHOHHOI CeTH
«l/lHTepHeT», HEOﬁXOﬂHMbIX JJIA OCBO€HHUH JTHCHHILJIHHBI

1. A3bik nporpammupoBanusi Python. URL: Thttps:// www.python.org/(0TKpbITbIH
TOCTYIT)

2. Anaxonga. URL: https://www.anaconda.com/distribution/(0TKpbITbIA J0CTYIIL)

3. OduumansHeliii calit Pocctata. URL: http://www.gks.ti/ (OTKPBITBIH 10OCTY)

4. Odwrmanensrii caiiT [erTpameroro banka Poccrm. URL: http://www.cbr.ru (oT-
KPBIThIA J0CTYI)




9. IlepeveHs MPOrpaMMHOTO 00CCTICYCHHS

Tabnuua 9
llepeuyenn NPOrpaMMHOro odoecneyeHust
HaumenoBanue Io
No umMeHoBatue HaumenoBanue Tun A
pazaena yuedHou ABTOp paspa-
n/n NporpaMMbl | MPOTrPaMMBbI
AMCHHILTHHBI 00TKH
Pasgen 1. BeencHiE B HAYKY O OaH-
ubix. Ocnosol padorsr 8 Python
Pazgen 2. OcooBuble CTATHCTHKH B
Python
| 3.7 - ) A
4 |Pasnen paduueckre BOIMOKHO —— T, nacon‘da 2019
ctu Python Enterprise
Pazmen 4. CTaTHCTHYCCKHE MCTONBI B
Python
Pazmen 5. Mawmnnoe oOyueHue B
Python

10. Onucanue MaTepuaILHO-TeXHHYeCKOl 0a3bl, He0OX0AUMOI 111
OCYIIECTRICHHSI 00Pa30BaTEIHLHOTO TPOIEcca Mo AUCIHITHHE

Tadnuua 10

Cgenenusi 00 00eCne4eHHOCTH CHENHATH3HPOBAHHLIMY AYAUTOPUAMH,
Ka0HHeTaMHM, 1a00paTOPUSAMH

HanMeHoOBaHME CIENHAJILHBIX MOMELIE-
HHH H NIOMeleHuH 115 CAMOCTOATe/Ib-
HoH padoTsl (Ne yueGHOro Kopmyca, Ne

AYAHTOPHH)

OcHameHHOCTH CHENHATBHBIX MIOMeleHHil H 1o-
MelleHHIl )i cCAMOCTOATEILHOI padoThl

1

2
P

vuebnas avormopus Oist HPOGeoenus sansumuii ieK-
YUONTIOZ0 MU, YIeOnas avoumopus O epyinno-
BBIX U UHOUBUOVANBHBIX KOHCYILIMAYUI, yiebnas
AVOUMOPUSA 015 INEKVIe20 KOUMPOA U RPOMENCY-
mounoit ammecmayuy (21 yuebuwili kopnye, 102
ayo.)

1. Dkpas c 3nekrponpusogom 1 wr. (Mue. Ne558771/2)

2. Ilpoekrop 1 wr. (6e3 uue. No) — npuobpeTancs He 3a cuer
CpeacTB By3a

3. Banzmamoycrtoiumssii mkad 1 mr. (Mue Ne558350/7)

4. Cucremublii 0ok P-4 541 3200 Mhz/1024 Mb/ 80 Gb /
DVD-R c monuropom 1 wr. (Mue. Ne558777/9)

5. Creng «Cepreee Cepreii Crenanosuy 1910-1999» 1 wr.
(MHB.Ne391013/25)

6. Ormerymurens nopomkoBeid | mr. (HMuB. Ne559527)

7. TlogsecHoe kpenncHHAE K orHeTymHTEMO | mT. (MuB. No
559528)

8. JKamonu 2orr. (MEB. No1107-221225, Mae. Nel107-221225)

9. Jlaska 20 mT.

10. Crom ayauropHsrii 20 mT.

11. Crox ama mpemogasares | mr.

12. Ctyn 2 mr.

13. Mocka mMaprepHas | mr.

14. TpubyHa HanombHag | mT. (Oe3 mHB. No)

yuedHas ayommopus 0id npOogeOeHts 3aHIMU ce-
MUHAPCKO2O MURG, V4eOHas avoumopys ol 2pyi-
ROBBIX U UHOUBUOYAALHLIX KOHCVALIMAYUH, Yaebnas
AVOUMOPUL DA MEeKVIYec0 KOUMPOs U mpoMeNCy-
MOYHOE QMmMECMayiy, ROMEWEnUe Onst caMocmaos-
mersioi paboniel (21 yuebuviit kopnyve, 302 avo.)

1. Cuctemustit 0ok Intel Core Intel Core 13-
2100/4096Mb/500Gb/DVD-RW 10 urr, (Mus Ne601997,
Hue Ne601998, Mus.No601999, Hue.Ne602000),

Hue Ne602001, Mus.No602002, Hue.Ne602003,
Hue Ne602004, Mus.No6020035, Hue.Ne602006)

2. Momnwurop 10 wr. (6e3 uue. No) - npuodperanucs He 2a CueT

CpPeaCTB BY3a

Mxad 2 mr. (MuB.Ne594166, Mue. Ne594167)

Tymbda 1 mr. (MuB.Ne594168)

IToasecHoe KpenmaeHUE K orHeTymuTemo | m. (Mus. Ne

o




559528)

OrHeTyIIHTENs NOPOMKOBEIH | miT. (MHB. Ne359527)
Kanwosm 1 mr, (MuB Ne351557)

JOCK: MATHHTHO-MapKepHad | 1T

. Cron 5 mr.

10. Cton xoMmbrOTEpHELH 12 1T

11. Ctvx odmicHsni 21 T

12. Cetich | mr. (63 MEB.Ne).

© 8 O

CT}-‘,JCH“ICCKOC 06U.lC}KHTl/IC KoMHaThL A8 CAMONOATOTOBKU

LIHBE nvenn H. M. JKeaesuosa Yuranbusli 3an

11. Meroaun4yeckue peKOMEHAALHHN CTYAEHTAM 110 OCBOCHHIO AUCLHILIHHbI

[TpucTynass K HM3YYEHHHO AWCUMNIWHBL «OCHOBbI HaykH O JAaHHbix (Data
Science)y, CTYACHTHI JIOKHBI O3HAKOMHTRCA ¢ yueOHOM nporpaMmoil, yueOHO#, Ha-
YYHOH 1 METOANYECKON JINTEPATYPOid, uMetowelicd B Oudaunoreke PIAY-MCXA um.
K.A. TumupsizeBa, NoayunuTs B OHONHOTEKE PEKOMEHAOBAHHBIC YUEOHHKH M YUEOHO-
METOTHUECKHE TIOCOOHS, 3aBECTH HOBYIO TETPAJIE UTS PA0OTHI ¢ TEPBOMCTOYHHKAMM.

llpennonaraercs, Yre CTyAEHT BLUIOIHAECT [PAKTUYECKOE 3a1aHUE B ayauTO-
pvu, aoMa o(OPMIISIET U FOTOBHUTCA MO TCOPETHYECKUM BOMIPOCaM K 3alUTe paboThl
Ha CIIEIVIOIIEM 3aHATHH.

Bunsr u gopmer 0TpaGoTKH NPONMYNICHHBIX 3aHATHH

CTyIeHT, NPOILYCTUBLIMHA 3aHATHS 00513aH CAMOCTOATENLHO BbUIOJHUTL CO00-
MEHNE (MPE3EHTAIMIY), PACCMOTPEHHYIO Ha MPAKTHYECKOM 3aHSITHH U TTOITOTOBUTH-
Csl [10 KOHTPOJIbHBLIM BOIIPOCAM K 3alLuTe padOoThl B PAMKAX YACOB KOHCYJILTALUH.

12. MeToan4ecKkre peKOMCHIANAH NMPEMOIABATE/IAM M0 OPTAHU3ANHH 00YYCHHS
0 AMCUHUINIHHE

KoMmnaekcHoe 0CBOEHHE CTYAEHTaMK y4eOHOH AMCUMNIANHBI «OCHOBBI HAYKH
o nanHbix (Data Science)» npeamonaraetr H3y4YEHHE PEKOMEHIYEMOW y4eOHO-
METOIUYECKOH INTEPATY Pbl, NOArOTOBKY K NPAKTUYSCKUM 3aHATUAM, CaMOCTOATEb-
HY10 pabOTy NPU BBINOJHEHUM MPAKTHYECKUX 3aJaHKA, JOMALLIHNX 3adaHKH.

Ha mepBoM 3aHATHH MPEMOaaBaTeNb 3aKPEMISET 3a KK BIM CTYJACHTOM HOMEP
BapuadTa 1Jid BblIOJHCHHA HHAKMBHAYAIlbHbBIX pa60T (Kal( [IPaByujIQ, HOMCP BapUdaHTa
COOTBETCTBYET NMOPSAKOBOMY HOMEPY CTYACHTaA B JKypHane npenoaararend). o ka-
HKAOW WHAWMBHIYATHEHOW padoTe momkHa OBITH MOCTABIEHA OTEHKA TIO0 (PAKTY €€ 3a-
LIHTHL. 3allHTY PEKOMEHAYETCS MPOBOAMThL HA CICAYIOLIEM MOCJIE NONYyYEHUA 3a]a-
HUS 3aHSTHH. [IpemoaaBaTtens 00s3aH MPOBEPHTE COOTBETCTBHE BHITIOMHEHHOTO 3a-
JAaHUs UCXOAHBIM JaHHBLIM BapuaHTta cTyaeHTa. Takum oOpa3oM, UCKIIOYAeTCs BEPO-
SITHOCTb Mjaruara.

B pamkax kypca npenycMoTpeHsl GOpMBl padOTHI CTY/IEHTAMH B MAJTBIX TPYTI-
nax, OPUCHTHUPOBAHHLIC HA Pa3sBUTHC HABLIKOB B3aUMOACACTBUS Y CTYACHTOB IIpU
peweHUH NpodeccCHOHANBHBIX 3a1a4.

ITpermofaBaTent JOMKEH CTUMYJIMPOBAThH CTYACHTOB K 3aHATHIO Hay4HO-
UCCIIEA0BATENbCKOH paboTOH, U3YUEHUIO HAYUHOH 3KOHOMETPHUECKOH NUTEpaTyphbl,
B T.Y. OTEUECTBEHHOH W 3apyOeskHON NEPHOAMKH.




CTyICHT MOXKET MPOBECTH COOCTBCHHOE CTATMCTHYECKOE HAOMOACHHE 3a CO-
THATBHO-3KOHOMWIECKAMHA SBIICHWSIMH, TIPEJICTARISFONIAMHI €0 HAYJIHBIIT WHTEpEC,
MOCTPOUThL CTATHCTHYCCKYH MOJENb, CACIATH MPOrHO3. B ciyyae Haanexauiero Ka-
9eCTBa, €r0 padoTa MOKET ORITH 3aciylliaHa Ha Hay9HOM Kpy)KKe Kadenpbl WK Ha
CTyJleH4YeCKOH HayuHOil koH(pepenuuu. [1o pelennto xadeapbl, CTYAECHTbL, 3aHsiB-
IIME MPU30BBIC MECTA HA HAYYHBIX CTYIACHYCCKUX KOH(MEPCHLMSX, MOTYT OCBOOOK-
JATHCS OT C/IAYM 3a9eTa TIO JIUCTTHITITHHE,

IIporpammy paspaboran (u):
XapuronoBa A.E., k.3.H., 101IeHT

VaesaakuH A.E., acCHCTEHT




PETIEH3HSI

Ha padouyo nporpammy ancuuninabl b1.B.01 «Ocnosbl naykn o aanusbix (Data Science)»

OTIOTI BO no Hanpaeiaeanio  09.03.02 «MHdopmMannoHHbBIE CHCTEMb] H TEXHOJIOTHHWY, HA-

NPABJIEHHOCTD «[{OMIIbIOTePHBIE HAYKH H HHTELIeKTYAIbHbIH aHATH3 JaHHBIX (Computer
Science & Data Mining)» (kpanugHKaLNa BEINYCKHHKA — 0aKAJIABP)

Komomeeroii Encnoit Cepreesrofi, noueHToM kadenpsl hunancos @I'bOY BO r. Mocksrl
«PTFTAY-MCXA umenu KA. Tumupsizesay, kaHAHAATOM YKOHOMHYECKUX HAYK (Oajiee no Texcry
PELEH3EHT), [IPOBEeAEHO PeLeH3upoBaHie padodeil nporpaMmbl JUCLHILIMHBL «(OCHOBBI HAYKH 0
aannbix (Data Science)» OTIOTI BO no nanpasaenuro 09.03.02 «Huchopuaynonnsie crcmemst u
MEXHOAO2H »y HAMPARNEHHOCTh «KOMNbIOTEPHbIE HAYKH W HHTELIEKTYANbHbBIH AHAIN3 JAH-
HbIX (Computer Science & Data Mining)» (vpoBeHb o0yucHHs - Oakanappuar) pa3paboTaHHOH B
@I BOY BO «Poccniickuit rocyzapcTeeHHBIH arpapHeiii yHuBepcuTeT — MCXA umenu KA. Tu-
mupszesay, Ha kadeape crarucruxy v kndepuernkn (paspadorunku — Xapuronosa Anna Esrenp-
€BHA, KAHAMAAT IKOHOMHYECKHUX HAyK, AOUEHT Kadeapbl CTATHCTHKH M KHOEPHETHKH U YJIbSHKHH
Anexcannp ErreHbeBuy, acCHCTEHT kKadenphbl CTATUCTHKH U KUOEPHETHKH),

PaccMOTpeR MpeacTaBIeHHbIe HA PELEH3NPOBAHHE MATepPHaslbl, PELICHIEHT MpULlen K ce-
IYIOUIIM BBIBOIAM:

1. IlpenwssieHHas padouast mporpamMma JUCLHIIIHHBL «OCHOBBI Hayku O JaHHBIX (Data
Science)»  (nanee no rtekcry Ilporpamma) coomsemcmeyem tpebosanusm OPrOC BO no
nanpasnenuto 09.03.02 «Huhopsayuonrisie cucmesor u mexnoiaouu». [porpamma codepaicunt Bee
OCHOBHBIE Pa3fIeNbl, COOMEememaeyem TpeOORAHUAM K HOPMATHBHO-METOAUYECKHM IOKYMEHTAM.

2. TlpeacrarneHHas B Tlporpamme axmyaibnocms y4eOHON TUCUMIANHBL B pAMKAX peanu-
sauun OIIOIl BO pe nodacocum comneniio — DUCHUIUIMNHA OTHOCHTCS K JHUCLIMILIMHAM YacTH,
(hopmupyemMoii yyacTHUKaMH o0pa30BaTeNBHBIX OTHOIIEHUH yueOHOTO nukiaa y4eOHOro Lukma —
B1.B.

3. Ipencrasiennnie B [Iporpamme #eau nucUMIUIMHBLI coomeememayiom TpedoBaHUsIM
®IOC BO wanpasnenus 09.03.02 «dnughopmanyuoniisie cucmenst u meXnoA02ul ».

4. B cootserctBun ¢ Tlporpammoii 3a aucuunauHoit «OcHoBbl Haykn o AaHHbIX (Data
Science)» 3akpenneHo 2 komnemenyuy (6 unouramopos), Jucuunnuda «OCHOBBI HAYKH 0 AaH-
HbIX (Data Science)» u npeactaeneHHas [IporpaMma crocobna peaausocants NX B OOBABICHHBIX
TpeOOBaHUAX.

5. Pespanmamesr ofy4enun, npenctasiennsle B [IporpaMMe B KaTeropusx 3HATb, YMETh,
BIIALETb COOMBEMCenEyiom cneundrke u cogepKaHuio THCUHILTHHBL U JeMOUCHPUPVION 603 MONC-
HOCHIL TIONYUEHUS 3agRMIEHHBIX PE3YNALTATOR,

6. OOwas TpyaoéMkocTs aucuunanHbl «OCHOBBI Hayku © AaHHbIX (Data Science)» cocras-
JISET 2 3a4ETHEIC SOUHUIE (72 aca, B TOM UHCIIE TIPaKTHIECKOH MOATOTOBKY 2 Haca).

7. HHpopManma O B3aHMOCBI3H H3YYACMBIX TUCLIHUIUIHH M BOIIPOCAM HCKIIFOUCHHA AyOnu-
POBaHMs B COAEPKAaHHHM AHCUUIUINH coomeemcemeyem nercrsurensuoctd. JucunminHa «OcHoOBBI
Hayku o gaunbix (Data Science)» szaumocsszana ¢ apyrumn gucuuninaamu OIMOIT BO u Yued-
HOrO MjaHa no HanpasiaeHuwo 09.03.02 «Huhopruanuonnvie cucmemsr 4 mMeXHOAOZHNY 1 BO3IMOXK-
HOCTb AYONUPOBAHHA B COAEPKAHUM OTCYTCTBYET.

8. IlpencrasiacHHas llporpamma mpeanojaraeT HCHONB30BAHNC COBPEMEHHBIX 0OpasoBa-
TENBHBIX TEXHOIOTHH, HCIONB3YEMBbIC IIPH PEATH3alUI pa3IHIHBIX BHAOB yueOHOI padoTel. Pop-
Mbl 00pa30BaTENIBHBIX TEXHOJIOMMI coomaemcmeayion cneunPurke IMCUNTUIHHBL

9. Tlporpamma aucuuniauyel «QcHoBbl HAYKH 0 AanHbix {Data Science)» npeanonaraer
NPOBE/IEHHE 3aHITHIH B HHTEPAKTHRHOM (opmMe,

10. Buasl, coaepskaHue U TPYAOEMKOCTb CAMOCTOSTENLHONH padoThl CTYEGHTOB, MPEACTaB-
neHHble B llporpamme, coomeemcemeyrom TpeDOBAaHHAM K IIOATOTOBKE BBIIYCKHHKOB, COICpIKa-
mumcest Bo CI'OC BO nanpaencuus 09.03.02 «Hnpopyanuonneie cucmenst it mexnoaozuiu».,

11. IlpencraBnenHeie U onucanusie B [porpamme dopmbl meryugeit oueHKH 3HaHUH (3aLu-
Ta pabot), coomeemcmayiom cneunprke IHCLUMMIWHET U TPeOOBaHHAM K BBITYCKHHKaM.




@opmMa NPOMEKYTOYHOTO KOHTPOJS 3HAHWIN CTYIEHTOB, npenycmoTtpenHas [Iporpammoii,
OCYLIECTBISIETCA B (hOopMe 3a4eTa B 1 CEMECTpe, UTO COOMGEmCmeyem CTaTyCy OUCIHIUTHHBL, KakK
OUCIIUILTHHEL YacTH, GOpMHpPYyeMOll yUacTHHKaMH 00pa30BaTeIbHBIX OTHOIIEHUH yueOHOTO IHKIIa
—Bb1.B ®I'OC BO nanpasnenus 09.03.02 «Hughopmarjuonnwie cucmenms i mexnonio2ii ».

12. @opmbl OLIEHKH 3HaHWI, npeacTaBneHHbie B [IporpamMme, COOTBETCTBYHOT crneuuduke
JUCLMIUTHHBI U TPeOOBAHUAM K BBIMYCKHUKAM.

13. YueOHO-MeTOOHYIECKOS OOCCIICUCHHE AUCIUTUIMHEI MPEICTABICHO: OCHOBHOM JTHTEpa-
Typoi — 4 ucTouHHKA (0a30BBIT YUCOHHK), HOTIOTHHTEIBHONH TUTEPATY POl — 4 HanMeHOBaHusa MH-
TepHer-pecypesl — 4 ucrounuka u coorsercrayer Tpebosannsim PI'OC BO nanpasnenus 09.03.02
«ndopmMaunoHHble CUCTEMbI U TEXHOIOTHI .

14. Marepuanpuo-rexuudeckoe odecrnedyenne IUCLMIUIMHBL COOTBETCTBYET crieuuduxe
aucuunnHbl «OCcHOBBI HaykH 0 naHHbIX (Data Science)» u obecrneunBaeT MCMONL30BAHHE COBpE-
MEHHBIX 00pPa30BATENbHbIX, B TOM YUCIE UHTEPAKTUBHBIX METOJOB 00YUYEHUS,

15. Meroguueckie  pPEKOMEHAALMHM  CTYOEHTaM M METOAMYECKHE  PEeKOMEHIaluH
NpenoaaBaTeNIsiM M0 OpraHH3aliyd 00yUeHHs 1O AUCIUILIMHE AAF0T MPEACTaBlIeHHE O crienuduke
o0yuenus no aucuuruinHe «OcHOBBI HAYKH 0 JaHHbIX (Data Science)y.

OBIIWE BBIBO/BI

Ha ocHOBaHWH MPOBENEHHOTO PELEH3NPOBAHNS MOYKHO CIENaTh 3aKIKUEHHE, YTO XapakTep,
CTPYKTYpa W cojep:kaHue paboueil nporpammbl auciiuruindbl «OCHOBbI Hayku 0 AaHHbiX (Data
Science)» OIIOI1 BO no wanpaenenuto 09.03.02 «Hudopmayuonnsie cucmemsl 4 mexnonocuu»,
HAIpaBIeHHOCTh « KOMNBbITepHBbIe HAYKH H HHTELIEKTYAJbHBIH aHaau3 AaHHbIX (Computer
Science & Data Mining)» (kpanudukams BbITyCKHHKA — Oakanasp ), paspaboTaHHas XapHTOHO-
BOil A, E., x.3.H.,, foleHTOM Kadenps! cratuctuku 1 kubepHetuku u YabsHkuabiM A E. accucren-
TOM Kadeaphl CTATHCTUKH U KHOEPHETHKH, COOTBETCTBYeT Tpebopanmsam @I'OC BO, coBpeMeHHBIM
TpeOOBAHUAM 3KOHOMHKH, PBIHKA TPyJa W MO3BOJHT MpPU €€ peaNH3alliil YCICITHO ODECICUHTh
hopMupoBaHHe 3asBIEHHBIX KOMITETEHLHH.

Pencnzent: Konmomeesa E.C., moneHt kadeapnl punancos PI'EOY BO «Poccuiickuit rocynap-
CTBEHHEIN arpapHeii yHuBepcHTeT — MCXA numenn K.A. Tumupsaszesa», KaHiu1at
HKOHOMHMYECKUX HAYK

(noammuce) f /
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