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AHHoTAUNMA

paboueii nporpammel no aucuuniube b1.B.01 «OcnoBbl Haykn o nauHbiX (Data
Science)» 151 MOArOTOBKH 0akanaspos no HanpasaeHuio 09.03.02 «Madgopma-
LIHOHHBbIE CHCTEMbI H TEXHOJIOTHH) N0 HANPaB/AeHHOCTH « Boablne gaHHbIE H
mamunHHoe o0yuenune (Machine Learning & Big Data)», «Komnblorepubie nay-
KH H HHTCJJICKTYANbHEIH anann3 JanAbixX (Computer Science & Data Mining)»

Ilens ocBoCHuSI AUCHATLTHHBL: [[E€MBI0 AUCTUTIIMHBL « OCHOBBI HAYKHW O JIaH-
HbiXx (Data Science)» ABAAETCA OCBOCHHUEC CTYACHTAMH TEOPETHUYECKUX M MpaKTHYe-
CKWX 3HAHWI W MpHOOPETEHNE YMEHWI W HABRIKOB B OOJTACTH MOWCKA, KPHTHUECKOTO
aHAIM3a U CUHTE3a MH(OPMALUU € UCIIONL30BAHUEM S3bIKA POIPAMMUPOBaHUs Py-
thon ans pelweHUs NOCTaBIEHHbIX 3a1a4.

MecTo AUCIUTUIHHBI B Y4e0HOM TJIAHE: JMCIMITIMHA BKIFOUYEHA B 4YacCTh,
(hopMUPYEMYLO YHACTHUKAMU 00PA30BATE/IbHBIX OTHOLUEHUH Y4eOHOIo [1J1aHa 110 Ha-
npaeacHuio noarotoBku 09.03.02 « MHpoOpMaLMOHHBIC CUCTEMbI H TCXHONOTHHY.

TpeGoBanusa K pe3yabTATAM O0CBOCHUS MUCIUTUIHHBI, B PE3YIBTATE OCBOE-
HUSL AUCLUILIMHBL (POPMUPYIOTCA CHEAYIOLUME KOMOETEHUMU (MHAMKATOPHI). YK-1
(VK-1.1; YK-1.2; YK-1.3); [1Koc-8 ([TKoc-8.1; T1Koc-8.2; [TKoc-8.3).

KpaTkoe conepkanne THCHUTLTHHEL

OCHOBHBIE IIOHATUS U TEPMHUHBLL HAYKU O AaHHbIX. OCHOBEL IPOrpaMMupoBa-
HHUA Ha A3blke Python: TUNBI JaHHBIX U METOABI pabOTHl ¢ HUMH (NIEPEMEHHbIC, JIHC-
Thbl, COBApU, Koprexu). MareMmaruyeckud anunapar. Beeaenue B moayis math,
NumPy. OcHoBbl paboTsl ¢ Pandas. OcoOe¢HHOCTH DUAbTPALNK W OOpalLCHHA K AaH-
HbIM. Moayne random. 3arpy3ka manHbixX B popmare xIsx, json, txt. BBoa JaHHBIX ¢
KJapuarypel. Jlornueckue Bolpaskenus. YcioBHblA oneparop. Muctpykuus if. Llukn
While u For. ®yHkuuu B nporpaMMHpoBaHuu. [lapaMeTpbl 1 apryMeHTbl (DYHKUHHA.
JloxaneHble ¥ rOOATBEHBIE MEepeMEHHBIE. [Ipouenypsl. Pa3BeabIlBATENbHBIA aHAIH3
JaHHBIX

PanxupoBaHHblil paa pacnpeaeneHuda. Oruea pacnpeacncHua. BapuaunoHHbli
PAA pacnipeneneHns Jiid ANCKPETHOrO mpu3Haka. [Toawron pacnpeneneHus. Uutep-
Ba/IbHLIA BapuauMoOHHLIA psia pacnpenenenus. l'ucrorpamma pacnpeaneieuus. Iloka-
3aTeNy LEHTpanbHOi TeHaAeHUNH. CpeaHas apuMETUUECKAA MPOCTas U B3BELUCHHAS.
CrpykrypHble cpennue. Tlokazatenn Bapuanmu. PacueTr mokasateneil Bapuaim ¢
UCIOJIL30BaHUEM BCTPOeHHbIX (yuxkuuid. Hanucanue coOCTBeHHBIX (YHKUMA i
pacuera nokaszareneil sapuaiin. TTokasaTenm acCHMMETPHHE | JKelecca. budmoreka
pandas.

O030p pasnu4HbIX BUAOB Fpa(uKoB (rHcTorpamMma, 6ap-4apT, CEKTOpHad aua-
rpaMMa, JIMHEHHBIE TPaQHKH, rpaduK paccestHrs, TETUIORAsA KapTa v T./1. ). OcoOeHHO-
CTU Pa3HbIX BUAOB I'PapUKOB M UX UCIOJIL30BAHMs. Maremarnyeckue OMOIMOTEKU:
SciPy. Buzyanusauua aanHbix Ha Python.

TTonsiTe cTaTMCTHUYECKOH TUTIOTE3RI. OCHOBHBIE 3TANBl MMPOBEPKH, CTATHCTH-
4yeCKOH runoressl. Hynesas u pabouas runoressl. YPOBEHb 3HAYMMOCTH. LIpoBepka
TUMOTE3 OTHOCHTENBHO pacnpelieneHis YUCeHHOCTER. PerpeccMoHHbIE MOAENH.
MeToa HAaUMEHBIIUX KBaAPaATOB. JIOTUCTHUECKA perpeccusl.



BeeacHue B MauwiMHHOC 0OyucHHE. 3aaaud KnaccMPUKAUMKU W JUHEHHBIC MO-
nenn. O0yuenne ¢ yuntenem u 0e3 yunrens. [Ipobnema nepeodyueHns. BeesieHne 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). 2PPexkTuBHBIC OUONHOTCKH pabdoThl ¢ AAHHBLIMU HA Python: numpy, pandas.
MarmminHoe 00yuenne Ha Python: sk-learn.

O6mast TpyA0eMKOCTb AUCHHILIHHBI COCTABJISACT. 2 3aUETHbIE €AUHULBL (72
yaca).

ITpoMeKYTOYHBIH KOHTPOJIB: 3Q4ET,



1. Heab ocBOEHHS AHCUHIJIHHBI

Lenbio aucumniiinbbl «OCcHOBBL Hayku o Janubix (Data Science)» sBisercs oc-
BOCHHE CTYACHTAMH TCOPETHUECKHX M NMPaKTHYECKHUX 3HAHUHA U MPHOOpETEHNE yMe-
HWI W HAaBBIKOB B 00ITACTH MOWCKA, KPUTHUECKOTO aHaIW3a W CHHTE3a HH(MOPMAITHH C
UCIIOJIL30BAHUEM $3bIKA nporpammupoBanus Python ajis pelieHust nOCTABJIEHHBIX
3ajaau.

2. MecTo AHCHHNJIMHBI B YY¢0OHOM MPOIecce

Hucuumuna «OcHoBbl Haykud 0 gannbix (Data Science)» BKIIQUEHA B YACTh,
GOpMHUPYEMYKO YHaCcTHHKaAMK 00pa3oBaTeibHbIX OTHOWEHUHA yuebHoro nnaHa. duc-
TuinHA « OCHOBEI HAyKH O JaHHBIX (Data Science)» pearmsyeTcs B COOTBETCTBHM C
TpeboBanuamu CI'OC BO, OIIOIlI BO v Y4eOHOro mnaHa no HanpaBICHUED
09.03.02 «MHpopMaLHOHHBIE CHCTEMbI U TEXHONIOTHUY.

JvcimnnnHa «OCHOBBI HAyk| O JanHBIX (Data Science)» siBaseTcs OCHOBOIO-
JararowWwei AN “U3YYCHUA CICAYIOWNX AMcUnnInH: «bonbwue nanHbie», «Marema-
THYECKAsT CTATHCTHKA», «MeTOMB HCKYCCTBEHHOTO MHTEIIEKTa, « TEXHOIOTHH 00-
padorku undopmanuny, «<MHOIOMEPHLIE CTATUCTUYECKUE METOAbDY, «HTEIUIeKTY-
aNbHbII aHaTWM3 JaHHBIX W CTATUCTHUKA HA MHOCTPAHHOM si3blke», «MHTeanexkTyannb-
HBIH aHATM3 TAHHBIX U CTAaTHCTHKAY,

PaBouas nporpamma aucuuimusl OCHOBBL HayKu O AaHHbix (Data Science)»
JJ19 MHBAJTWAOR H JIMLL ¢ OTPAHMYCHHBIMH BO3MOMKHOCTAMH 310POBbA pa3pabaTbiBacT-
CSl HHMBHAYAITBHO C YUETOM OCOOEHHOCTEH TICUXO(M3NIECKOTO PasBUTHS, WHIWBH-
AyalbHbIX BO3MOKHOCTEH U COCTOAHUS 310POBbS TAKUX O0YUAOIUXCS.

3. IlepeyeHb MIAHHPYEMBbIX Pe3yabTATOB 00YUEHHS MO JUCLHNIHHE,
COOTHECCHHBIX ¢ INIAHHPYEMBIMH Pe3yJIbTaTaMH 0CBOCHHS 00Pa30BaTe/ILHOI
NpOrpaMmbl

M3yueHne gaHHOH yueOHOH AMCUMMAMHBLI HAMPaBleHO Ha (POPMUPOBAHHE Y
00y4arolMXCcs KOMIETEH U, NpeacTapleHHbIX B Tabnuue 1.

4. CTpyKTYpa U coaep:kaHHe THCLUUNIHHDI

4.1 Pacnpenenenue Tpya0éMKOCTH JHCUHILIMHBI 110 BHAAM padoT
no ceMecTpam
O01mas TpyAOEMKOCTb AUCLUMIHHBI cOcTaBaAcT 2 3av.ea. (72 yaca), MX pac-
TIPE/IEIEHNE TI0 BUIaM padoT CEMECTpaM MPECTARIEHO B TadHIE 2.



TpeOGoranus K pe3yjibTaTaM O0CBOCHHS YUCOHOH THCIHTTHHBI

Tabnuua 1

OUTH aHAJH3 JaHHbIX
C HCITONIB30BAHHUCM
HH(QOPMALIHOHHBIX
TEXHOJIOTr Uil B 0dJIac-
TH CENIBCKOTO X 0351~

HOJIOTHHM TPOM3BOACTBA MPO-
JYKLHH CEIBCKOrO XO031CTBa,
TEOPUIO U METOIONOIHI) TUC-

LUIUIMH 3KOHOMUYECKOTO PO~
dunst (3KkoHOMHKE, OyxXTranTep-

JIOTHM aHANN3a AaHHBIX;
HUCTOUYHHUKH HH(OpMaLUK
aas npoeCccHoHaIbHON
NESATENbHOCTH

No Kon Copepsxanue B pesynprare usyucHus yueOHOH TUCIMILIMHBI 00YUYAOIIHECS TOJDKHBL
| xomme- |kommeTeHIMH (1u ¢¢| MHAMKATOPHI KOMIIETCHIINIT
n/mn 3HATh YMETh BJIaJICTh
TEHLMH 4aCTH)
1 YK-1 Crnocoben ocyurects- | YK-1.1 3HaTh: METOOUKH TIOHC- | METOOUKHU TTOKCKA, cOopa
JSITH OHUCK, KpUTH- | Ka, cbopa u obpaborku undop-|u odpadorku nndopma-
4yecKuii aHaIu3 1 MalMK; aKTyaibHble poccuii- | unn B cepe npodeccuo-
cuHTE3 HHpOpMaLUK, | CKHe U 3apyOekHbIe HCTOUHUKY | HANTbHOM A€ATeNbHOCTH
MPUMEHATb CUCTEM- | HH(opMaluu B cdepe npodec-
HBIHM NOAXOM 74 pe- | CHOHATIBHOM IEATEIbHOCTH,
IICHUS TIOCTABIIEH- METOA CHCTEMHOTO aHAIH3a
HbIX 337134 VK-1.2 YMerh: NpUMEHSITE Me- [IPUMEHSTh METOIHUKU I10-
Toguky noucka, cbopa u obpa- ucka, chopa u obpaborku
BoTkH uHpOPMALIMM, OCYLUECT- undopmauun B chepe
BJATh KPUTHHECKHUIT aHamu3 u NpodhecCHOHANBHOM aes-
CHUHTE3 HMH(OpMALIMM, TOJY- TEIBHOCTH, TIPOBOUTH
YEHHOH M3 pa3HbIX HCTOYHU- KPUTUYECKUH aHATU3 UH-
KOB, TIPUMEHSTh CHCTEMHBbIH dhopmarrm
MOAXOA Ui PELIeHUs IOCTaB-
JIEHHBIX 33124
VK-1.3 Bnagers: Meromamu METOIAMU [oMcKa, cOo-
noucka, cbopa u 00paboOTKH, pa 1 0dbpaboTku, KPUTH-
KPUTHYECKOIO aHAIM3a U CHH- YeCKOr0 aHaJIu3a UH-
T€3a UH(OPMALUH, METOIMKOM dhopmanuu B chepe
CHUCTEMHOrO TOAXOna misl pe- npodeccHOHaNbHOH nes-
LIEHUs TOCTABJIEHHBIX 337144 TEJIbHOCTH
2. [TIKoc-8 |Cnocobnocts nposo- | [IKoc-8.1 3HaTh: OCHOBBI TeX- | HHPOPMAILIHOHHBIE TEXHO-




Kon
KOMIIC-
TEHLUHH

Conepsxanue
KOMITETCHITUH (IUTH ¢&
HACTH)

HHOUKaTOPEl KOMITETCHIINH

B pesynprare nzyueHus yueOHOH TUCIMIUTHHEI 00YUAIOIIHEC TOLKHBI:

3HAaTb

YMETh

BHIagcTh

CTBA, SKOHOMHKH,
Oyxrajnrepckoro yue-
Ta, craTucTuKH, Qu-
HAHCOB M JIp.

CKHH y4eT, CTATUCTHKA, (PHHAH-
Ccbl M ap.); naGopMaLuOoHHbIE
TEXHOJIOTHH AHANN3A JaHHbIX,
HCTOYHHUKY HH(OPMALIMH 115
npodecCHOHANBHON nesATenb-
HOCTH

IMKoc-8.2 VYwmers: cobupars
HHQOPMALIMIO I TPOBEICHHUS
aHajaM3a; YCTAHABJIHBATL IIPH-
YHHHO-CJIE/ICTBEHHbIE CBSA3H
MEeNIy [pU3HAKaMK, BbIOMpPAThL
W TPUMEHSITh, B TOM YHCJE €
HCMONB30BAHHEM COBPEMEHHBIX
HH()OPMAITMOHHBIX ~ TEXHOJIO-
THi, METOAbI aHalIu3a JaHHBIX,
JleJ1aTh BbIBO/IbI HA OCHOBE IPO-
BEJEHHOr0 aHaIM3a JaHHBIX

BLIOMPATL M MPUMEHSATH C
HCITIOIb30BAHUEM SI3BIKA
Python meroner ananuza
AaHHBIX, YCTAaHABJIHBATb
NPHYIHHHO-CJICACTBEHHLIE
CBA3H MEXIY IpU3HAKA-
MH, J1€J1aTh BBIBObI

I1IKoc-8.3 Bnanerb: MeTomaoJio-
ruefl ¥ HaBbIKAMU TPOBEICHHS
AHAIM3a JAHHBIX € MCIOJIb30-
BaHHEM MH()OPMALUOHHBIX
TEXHOJOTHA B OONACTH DKOHO-
MHKH, B TOM YHUCJI€ 3KOHOMHKH
CeNbCKOro xo3aicrea

METOOJ0rHell 1 HaBbl-
KaMU [IPOBEIeHHs aHa-
N34 JAHHBIX C UCTIONb-
30BaHueEM si3bika Python




Tabnuua 2

Pacnpeaenenue Tpy10éMKOCTH JMCUHMILIMHBI 10 BHAAM padoT 1o cemecrpam

TpynoémMkocTh
B 1.4. mo
B .
Ha y4eOHOH paboThi qac. cemecTpam
BCerof*®
Ne 1
O06was TPYA0EMKOCTB THCUHUILIMHDI 110 y4eDHOMY TU1aHy 72/4 72/4
1. KourakrHas padora; 34,25/4 34,25/4
Ayauropuas pabora 34,25/4 34,25/4
nparmudeckue sansimisi (I113) 34/4 34/4
KOHMAKIMHAS PABOMA HA APOMeNCymouHom koumpoie (KPA) 0,25 0,25
2, CamocToaTensHas padora (CPC) 317,75 37,15
CAMOCTMOAMENLHOE UZYYEHUE PA3OeN06, CaMONOO2OMOBKA (RPopadomra u
HOGMOPEHIte ACKYUOHHO2O MAMEPUANA U MAMEPUANA YHEOHUKOG U Y4eOHbIX 78.75 73.75
HOCOGUT, NOO2OMOGKA K AADOPATMOPHBIM 1 BPAKMUYECKUM 3AHIMUAM, KO- ’ ’
JOKGUYMAM U M.0.)
Iloozomoera k savemy 9 9
Bua npoMekyTouHOrO KOHTPOIS: 3auer
4.2 Conepxanue THCIHTJIHHBI
Tabmmma 3
TemaTH4YeCKHIl MIAH Y4eOHOH AUCUMIIHHBI
B
AyauropHas HEHYARTS
Haumenosanmue pazaesios u Tem pHasi
- Bcero pabdora
AHCIHILIMH (VKPYITHEHHO) padota CP
3/ | NKP/*
Pazmen 1. .Bfe,ueﬂwe B HayKy O JaHHBIX. 30 14/2 16
OcHogbl pabotsl B Python
Pasnen 2. OcHosHble cTaTuCTHKK B Python 11,75 6 575
Pazpen 3. I'padudeckue Bosmokuoctu Py- 6 2 4
thon
Pazpen 4. Cratuctuyeckue meroanl B Py-
12 6 6
thon
Pazpen 5. Mawnnnoe oby4denue 8 Python 12 6/2 6
KonrakTHasi paboTta Ha MPOMEKYTOYHOM 0.25 0.25
xourpose (KPA) '
HToro no aucuunjiuxe 72 34/4 0,25 37,75

Pa3nen 1. Beeaenne B HayKy o AaHHBIX. OcHOBBI padoTsl B Python.

(OCHOBHBIE TIOHSITHSI U TEPMHUHEI HAYKW O JAaHHBIX. OCHOBBI TIPOTPaMMUPOBA-
HuA Ha A3blke Python: Tunel JaHHBIX U METOABL PAOOTHL C HUMU (IIEPEMEHHBIE, JIAC-
Thl, CIIOBApH, KOpTeku). Maremaruueckuil anmapar. BeeiaeHue B Moaynb math,
NumPy. Ocnogsl padoTsl ¢ Pandas. Ocobennoctu (pmnbTpanuu 1 00pameHus K 1aH-
HbIM. Moayab random. 3arpy3ka JaHHbeIX B Gopmare xlIsx, json, txt. BBoa gaHHBIX C



KnaBuatypsl. JIoruueckue BelpakeHus. Y cnoBHelid onepatop. Konerpykuus if. Lipkn
While u For. ®yHk1mn B nporpaMMupoBaniu. [TapaMeTpsl U apryMeHTHI (PYHKIIHIA.
JlokanbHbie M rnoOanbHble MepeMeHHble. [Ipouenypsl. Pa3pBeabiBaTenbHblil aHANN3
JTAHHBIX

Pazpen 2. OcHoBubie ctaTucTuku B Python

PamxupoBanHblii psa pacnpeaencHus. Orusa pacnpeaeneHus. BapuaumoHHbli
AL pactipeneneHus Ut JMCKPETHOTO mpu3Haka. [Tommron pacnpenenenus. MaTEp-
BaJIbHBIA BapyalMOHHLIA psia pacupenenenus. 1'ucrorpamma pacupeanenenus. 1loka-
3aTeny LEHTPalbHOM TeHacHUMH. CpeaHss apuMeTHIECKas MPOCTas U B3BCLLCHHAS.
CrpykrypHbele cpennue. [Tokasarerm Bapuanmu. Pacuer mokasareneil Bapuammu ¢
UCIO/IbL30BAHUEM BCTPOeHHbIX (yHkumii. Hanucanue coOGCTBeHHBIX (YHKUME [uis
pacueTa nokasateneil Bapuaumu. Ilokazarenu acuMMeTpun U sKcuecca. bubnuoreka
pandas.

Pasnen 3. I'padmueckne BozmoxkuocTu Python

(O030p pasTUYHBIX BUIOB TPa(QWKOB (THCTOrpaMMa, Oap-9apT, CEKTOpHAsS /ha-
rpamma, jJuHelnbie rpaduky, rpaduk paccesnus, Teiosas kapra u T.1.). OcodeHHo-
CTH pa3HbIX BUAOB rpaMKOB M MX MCMONB30BaHMS. Maremarnueckue OMOMMOTEKH:
SciPy. Busyammszarms maHnabeix Ha Python.

Pa3spen 4. CraTucTuyeckue metoasl B Python

[ToHsTHEe cTaTHCTUYECKOR runoTe3bl. OCHOBHBIC ATanbl MPOBEPKH, CTATHCTH-
qeckoi TunoTe3sl. Hynepast m pabouas THIIOTE3B. Y POBEHB 3HAYMMOCTH. [IpoBepka
TCUIIOTE3 OTHOCHUTENILHO paclpeleienyss YUCIEHHOCTENH. Perpeccuonnble MOAEU.
MeTtoa HauMeHbLIMX KBaapaToB. Jloructuyeckas perpeccus.

Pazpnen 5. Mamununoe o0yuenune B Python

Beenenue B Malinuuoe oOyuyenue. 3a1a4u Kiaccu(PUKALUK U JIMHEHHBIE MO-
aenu. O6ydeHue ¢ yuutenem u 6e3 yuurens. [Ipobnema nepeobyuenud. [lepeBo pe-
wenuid. Beeneuue B ancam6iu moaeneii. Ciyyaiiubiii gec. Dpdexkrupubie dudauore-
KW paboThl ¢ AaHHbIMU Ha Python: numpy, pandas. MaunHoe o0yuenue Ha Python:
sk-learn.

4.3 llpakTHyecKkue 3aHATUA

Tabnuua 4
COﬂep}Kaﬂﬂe NPAKTHYCCKHX 3AHATHI 1 KOHTPOJAbHLIE MEPONPHUATHS
Bup
Ne Ne v HA3BAHHE MPAKTHYECKHX SHOpNnpYEEac | ieakz POERRIL SR
ahi Ne pazgena AR KOMITETeHLIHH ro BO
(uHAHKATOPBI) | MEpONpPHAT | 4Yacos
HHA
1 Paznen 1. Breae- | Mpakruucckas padora Ne 1. Oc- YK-1.:1 Bompocet 2
HHE B HAYKY O HOBHBIE TEPMHHBI 1 TIOHATHS Ikoe-5 AHCKYCCHU
naHHbIX. OCHOBBEI | HAYKH O JAHHBIX
pabotwl B Python | Tpaxkrudeckas pabora Ne 2. Tu- YK-1.2 3amura pa- 4
Bl JaHHBIX Python i MeTombr [1Koc-8.1 BoTEI
pabOThl ¢ HUMH
[Ipaxruyeckas padora Ne 3. YK-1.2 3amura pa- 2
BBe/ieHHe B OCHOBHbIE MATEMA- [IFaef.1 GoTer




Bup

®opmupyemble | kourpoabno | Koa-
Ne Ne n nassanue NPpaAKTHYCCKHX
Ne pazpena . KOMNETEeHIHH ro BO
e JansTun (HHIHKATOPBI) | MEPONPHAT | YACOB
HA
Tuyeckue Monyau Python
TTpakTuyeckas pabora Ne 4, YK-1.2 3amra pa- 2
Vnpaeastoue KOHCTPYKIUH B I1Koc-8.1 OoTeL
Python
[IpakTiueckas padora Ne 5. Oc- YK-1.2 3amura pa- 2
HOBHI paboTsl ¢ Pandas Likbe-8.1 GoTer
I1Koc-8.2
Konrpoabnas padora Ne | VK-1.2 MUCbMEH- 2
IIKoc-8.2 Has paboTa
2 Pasznen 2. Ocuos- | [Ipakrudeckas padbora Ne 6. [o- YK-1.1 2
Hble CTATUCTUKH B | CTPOGHUE PSAZIOB pacrpesiesieHus le{}g
Python B Python MKoc-8.2
[IpakTrueckas padora Ne 7. YK-1.1 3awura pa- 4
Pacder OCHOBHBIX CTATHCTUK B V1.2 GoTHI
Python PIELS
I1Koc-8.2
3 Paznen 3. I'pau- | IpaxTuueckas pabora Ne 8. Tlo- YK-1.1 3aumTa pa- 2
4eCcKue BO3MOk- | cTpoeHue rpaduxos B Python HSII{I;I -821 OOTbL
HoctH Python MKoo-8.2
4 Pasnen 4. Craru- | IlpakTiueckas padora Ne 9. YK-1.1 3amura pa- 2
ctuueckue MeTo- | IIposepka rurnores OTHOCUTENb- YK']-?; BoTBI
awt B Python HO pacripeneneHns COBOKYITHO- T?/KIS C]SJ )
cru B Python Koc-8.3
[MpakTuueckas padora Ne 10. Y11 3ammuTa pa- 4
KoppensiiHoHHo- ﬁi% OoTHI
PerpecCHOHHBIN aHAIH3 B MKoc-8.2
Python TTKoc-8.3
5 Paznen 5. Ma- IIpaxruyeckas pabora Ne 11. YK-1.1 3amura pa- 2
IIMHHOE 00yye- [locTpoenue nepera peuieHuii B YK-12 Gothl
nue B Python Python HSI;I;;I_; i
[1Koc-8.2
[TKoc-8.3
IMpaxTuyeckas padora Ne 12, YK-1.1 3ammuTa pa- 2
ARropuT™ «cay4alinblii nec» B YK-12 OoTbl
Python YIG13
ITKoc-8.1
IIKoc-8.2
ITKoc-8.3
KontponpHas padota No 2 yhLL TTUCHMEH- 2
PHELZ nas pabora
YK-1.3
[MTKoc-8.1
ITKoc-8.2

11Koc-8.3




Tabnuua 5

Hepequb BOIIPOCOB AJd CAMOCTOATE/ILHOI0 H3YVUCHHH JUHCHHILIHHBI

Ne IMepeyens paccMaTPHBAEMBIX BOTIPOCOB IS
Ne pazaena u Tembl

n/n CAMOCTOAITEIbHOT0 H3YYEHHS

1. | Pa3gpen 1. Beenenue B Ocobennocru Qunbrpauuu u odpaiienusi K JaHHLIM. 3arpy3ka
Hayky 0 nanubix. Ocuosel | nanneix B opmare json. Beoa nanneix ¢ knasuarypor. (YK-1.1,
paboTel B Python YK-1.2, TTKoc-8.1)

2. | Pazpen 2. OcHoBHble cTa- | BapuauuonHslil psa pacnpenesieHus s JUCKPETHOrO NpPU3Ha-
TucTHKH B Python ka. [Tonuron pacnpenenexus. ITokazaTenn acUMMETPHM W HKC-

uecca. bubnuorexa pandas. (YK-1.1, YK-1.2, TTKoc-8.1)

3 Paznen 3. T'papuyeckne | Matematuueckue dudbnuorexu: SciPy. (YK-1.1, VK-1.2, TTKoc-
BO3MOkHOCTH Python 8.1, ITKoc-8.2)

4 Paznen 4. Cratuctuyue- Jloructuueckas perpeccus, (YK-1.1, YK-1.2, YK-1.3, TTKoc-8.1,
CKHe MeTonk! B Python I1Koc-8 .2, [1Koc-8.3)

5 Pasznen 5. MamnHHOe OOyuenue ¢ yuutenem u Oe3 yuurens. [Ipobrnema nepeoOyue-

obyucHme B Python

Hus. (YK-1.1, VK-1.2 VK-1.3 TIKoc-8.1, ITKoc-8.2, [TKoc-8.3)

5. OOpa3zoBaTe/ibHbIE TEXHOJOTHH

Tadmmra 6

Hpumeneﬂue AKTHBHLIX H HHTE€PAKTHBHBIX Oﬁpa3OBaTeJlele TEeXHOJI0ruid

No
n/n

Tema u popma 3anaTusn

HaumeHnopaHme HCIIOJb3YEMBbIX AKTHBHBIX H HH-
TEPAKTHBHBIX oﬁpasosa’reﬂbﬂux TEXHOJOTHH

i

IMpakTuueckas padora Ne 3.
BBeneHne B OCHOBHbIE MaTeMa-

Trueckue Moayau Python

113 Jlenosas urpa

Koumpoasnas paboma Ne [

L.

[¥5]

6. TeKyI]_ll/If’i KOHTPO/Ib YCNIEBACMOCTH H NMPOMEKRYTOYHANA aTTECTALIHA 110
HTOraM OCBOCHHS JHCITHIIJITHHBI

6.1. TunOBbIC KOHTPOJILHBIE 32AaHHS HJIH HHbIE MATEPHAJIbI, HEOOX0AUMBbIE
AN OLEHKH 3HAHHI, YMEHHIi H HABBIKOB H (HJ/IH) ONLITA ACATEJbHOCTH

Coznaiite MmaTpuny A:
2 31
3 52
4 815

Bapuant 1

HoGaBbTe K 3TOH MATPHIE CTOJIOSI CIIpaBa ¢ HoMepoM Bamero BapuanTta

Conzatite marpumy B:

=1 n

U e
0o o~1 o

Haiitu: |[A = E + AT = B2

HaifTi npon3BeACHHE BLIICICHHBIX 3JICMCHTOB MATPHIL,

CosaaiiTe mocaeaoBateasHOCTh X U3 100 cayuaiiuerx uucen . Oroepure w3 Hux 10 uncen (y). [Nepevemaiite

BEKTOp V. BeiOpaTs cayuaiinoe yucno oT 2 A0 15 U YMHOKHTE €r0 HAa 5-bIH AMEMEHT BEKTOPA V.

Co3nare cnosaps W:

1- A
2-B




3-C

4D
BrigecTu TONLKO 0003HAUeHNs OyKB. BriBecTi Ha nmeyath TONBKO LMDPHL.
HoGaBuTh CNOBapk Z 3-C
4-D
5-E
OGbenunuTh 2 coBapst 0OHOBHB MU 3TOM W.
Bapuanr 2
l. Coagaiite MaTpumy A:
¥ 31
6 9 2
4 85

HobaepTe K 3TOH MATpHIE cTON0SI COpaBa ¢ HOMepoM Bamero BapuanTa.
Conaatite marpumy B:
6

=1 G I

1
4 5
8 8
Haitru: |E = B~* + AT « B
Haiiti npon3BCACHHE BRIACICHHBIX 3MCMCHTOB MATPHLI,
2, Coszaaiite nocaea0BaTeaLHOCTD X M3 100 cayuaiinsix uncen. [Nepevemaiite sexktop X, Otdepute w3 Hux 10
urcea (y). Beibpars caydaiinoe uncmo oT | 10 12 H YMHOMKUTE €T0 HA 7-BIH 37EMEHT BEKTOpA V.

3. Coamars cnoeaps W: 1- omuH
2-nga
3-TpH
BrisecTH TONMBKO croBa. BriBecTH Ha MeyYaTh TONBKO LUPPBHL
HobaButs cnoBapb Z: 3-Tpu
4-ueTnIpe

O6benunuTs 2 cnosapst 0OHOBUB NP dTOM Z.

Koumpoavnas paboma Ne 2

Bapuant 1

1. Co3zpaiite Bexrop v: 2,3.4,23, 234
JoGaBbTe B KOHEIT BEKTOPA BJICMEHTHI 5,78
OtcoprupoBaTe BEKTOP MO Bo3pactanuio. [TocTpouTs OruBy paHxMpPOBaHHOIO psaga. Y 1anuThb
3JIEMEHT, CTOALLMH Ha 4 MecTe B OTCOPTHPOBaHHOM cniicke. Ha BTOPYIO MO3MLIMIO BCTABUTD
3HaueHue «6». Co3naTh BEKTOP X, cocTosiuit u3 20 cnyyaitnbix uncen. O0beAMHUTDL BEKTOPbI X U
y. IlpoBepuTh COOTBETCTBYET JIH OH HOPMaJIbHOMY 3aKOHY pacrpeeneHus MoNy4YUBIIHHCA BEKTOp
o kpurepuro Hlamipo. CrenaTe BEIBOZ.

2. Coszpars GpyHKUMIO, KOTOPas HA BXOA Oeper 4uCIIO U BLIBOAMUT BCE 3HAYEHUs OT | 10 3TOro

yucna. [Ipumep: Beonum 5. Brixoa:

1,1,1,5,6,6,6.

FTATET A

1
2
3
4
5
3 3arpy3urh qaHHble 110 cBoemy Bapuanty u3 daiina «Janueien. Onpenenurs KOPPessiLui
mexay BPIT Ha nywy nacenenus (y) 1 MHBECTHLHAMM B OCHOBHOM Kanuran Ha aywy (X)
nacesenus. [Tocrponts ypaBHeHune perpeccuu y ot x. PaccunraTh no nokasaTesnto X CpeaHIoH,
MenHaHy, aucrepcuio u koadpuunent sapuauun. Coenars BbiBo 00 OJHOPOIHOCTH
COBOKYITHOCTH.

4. 3arpy3urh nannble student-porl.csv B Python. s nepemennoii G3 nosecru
KJacCU(DHUKALIHIO METOIAMM:

- IEPEBO peIUeHHUH;
-CIIy4aiHBIH JIeC.



Bapuanr2

1. Cozaaiite Bexrop v: 1,3.4,1.3,7.3,4 6,33,6.

Jobasbre B KOHeU BekTopa dnements 5,7,8. Orcopruposars BeKTOp 10 Bo3pacranuio. [TocrponTs
OTMBY PaAH)KUPOBAHHOIO Psina. Y 1anuTh MAKCHMAJbHBIH 37IeMeHT K3 psana. Ha Bropyro nozuumio
BCTaRMTH 3HaUeHue «3», Co3nmaThk BeKTOp X, coctosmmii u3 30 cny4daiinbix yucen, O0beaAnHUTD
BEKTOPBI X U Y. [IpOBEpUTH COOTBETCTBYET M OH HOPMANLHOMY 3aKOHY pacrnpeaeneHus
MONYYHUBIIHIICS BEKTOP 10 Kputepuro [Inpcona. Coenate BLIBOI.

1,7.8.5

2l RN

2. Co3mate (DYHKIIHIO, KOTOpast Ha BXo OepeT 2 4Hcia X My U BBIBOAHT BCE 3HAYCHHUS OT X 1O
y. [lpumep: Beoaum 2, 5. Beixon:

2

3

4

5

IIlpenycMOTpeTh YCIIOBHE, YTO X AOIKEH OBITh DOMTBIIE V.

¥, 3arpy3uTh JaHHBIE 110 CBOEMY BapuaHTy u3 (aiina «/lannabie». OnpenenuTs KOPPEIILHIO
mesxay BPIT na pywry nacenenusi (y) 1 MHBECTHLHSMHU B OCHOBHOM KanuTaj Ha aywy (X)
Hacenenus. [TocrponTs ypaBHenue perpeccun y ot X. PaccuuraTs no nokasaTento X CpeaHion,
MeIHaHy, AucrepcHio 1 ko puunent sapuanny. Caenars BEIBOA 00 OXHOPOAHOCTH
COBOKYTIHOCTH.

4, 3arpy3uTh laHHble student-por2.csv B Python. Jnsa nepementoii G3 nosectu
KNACCH(PUKALIMIO METOAAMM;

- IepeBo peLueHuii,

-chy4aiiHblii Jec.

Bonpoco! K 3auery
Hafite onpeacnenue noustua «Hayka o nanubix (Data Science)».
CYIIHOCTE MOHSITHHA: TaHHEIE, WH(OPMAIAS U TIOKA3ATEIh.
Yro Takoe craructuka? OmIMyns CTAaTUCTUKU OT HAYKU O JAHHBIX.
B 4eM cyTh MalMHHOTO 00yUcHM?
HCKyCCTBEHHBIH MHTEIICKT: IOHATHS U TPAKTHYECKOE PUMEHEHHUE.
OCHOBHBIE OITUCATE/IbHBIE CTATUCTUKU. MIX nuHTEpripeTanus.
CTaTMCTHYECKUE TUMOTE3bI: CYLLUHOCTD, IPUMEDBI.
OcoOeHHOCTH TPUMEHEHW ST KOPPETSTIMOHHO-PETPECCHORHOTO aHATH3a.
CyIIHOCTb MHTE/UIEKTYAIbHOIO aHAIM3a JAHHbIX.
10.01nuumns Mexay riiydbokuM U MAllIMHHBIM 00YYCHUEM.
11.CymmocTs nmpogeccun Data Scientist.
12.0OcHOBHBIE BO3MOKHOCTH s3blka nIporpammuposanus Python B nayke o aau-
HBIX,
13 31k nporpammupoBanus Python: Tunbl 1aHHbIX, OlEpaLMK HA/L YUCIIOBLIMU
THMAMH JaHHBIX.
1451361k mporpammuposanus Python: CTpokH, CITHCKH, KOPTEXKH, CIIOBAPH.
15.53b1k nporpammuporanus Python: Bozmoxknoctu 6udnuorek math, numpy u
random.
16. 51361k iporpamMmuposanns Python: cratuctiueckne QyHKINAN.
17.I'papuueckue BO3MOKHOCTH A3bIKa porpammuposanus Python.
18.CraTicTuyeckue rUIoTe3bl Ha A3bIke nmporpaMmmupoBadus Python.
19. KoppensaunonHO-perpeccnonHblii ananu3 B Python.

sl i Ul Bl ol o



20.MeTtoap!l MalIMHHOTO 00yUYeHMS Ha a3bike Python.

21. Knmaccuukarus ¢ TIOMOIIBRO IEPEBBEB PEICHUHA.

22 Knaccudukauus ¢ moMoLb MeToabl « CydalHbli gecy.
23.TIpakTH4eckoe MPUMEHEHNE METO/IOB HAYKH O TAHHBIX.

IIpumep pador
Hpaxmuuecrkas paboma No 1. OcHOBHbIe MepMUHbL U HOHAMUA HAVKU O OUHHbLX.
Bonpocer oas obeyacoenus:
1. Ilousrue «Hayka o nanubix (Data Science)». JlocToMHCTBA M HEOCTATKU Pas-
JUYHBIX ONMPEACTICHHUA MOHATHUA.
2. CynrHOCTE MOHSTHNA: TaHHEIE, HTHPOPMALHS W TTOKA3ATENb.
3. Yto takoe craructuka? Yto Bel moHMMaere noa MareMaTnuecKoi CTaTUCTH-
KOU?
4. HeoOXx0oAuMMOCTb CTATUCTUKM B HAYKE O JAHHbBIX.
5. Yto Takoe MalMHHOE 00yucHHue? B YeM cyTh MallMHHOIO 00yuYcHus?
6. MICKYCCTBEHHBII WHTEIUIEKT; TIOHITHS W TIPAKTHYECKOE TIPUMEHEHHE,

Tpaxmuueckas paboma No 2. Tunwt Oanteix Python u memooust pabomst ¢ HUMIL.
3arpysute spyder. Co3zmaifTe ceyronme TATTBH JTaHHBIX: IEPEMEHHBIE, JINCTHI, CJI0-
BApH, KOPTEKU. 115 BEKTOPA HANIMCATH AJITOPUTM PACUETA:

. max(b) — min(hk)
Z v+ 5 +* 1_[ b

[TocTpouTs B nopsaake yosiBaHus BekTop b, HaiiTu mpousBeacHue 5 U 2-ro
3IEMEHTOR B OTCOPTHPOBAHHOM CITHCKE.

Cnosaps W: a- A

0-b

B-V
BriBecTr TONBKO CioBa. BBIBECTH HA MEYaTh TOJBKO PYCCKHAE OYKBBI.
HoGaBuTh Cl1I0BaphL Z: c¢-C

a-d
OOBeMHATE 2 cI0RAps OOHOBWB TIPH 3TOM 7.
Bonpocs! K 3amure:
1. B 4eM 0coOeHHOCTH paboThI CO CIIOBAPSIMHM.
2. JIJist 9e€ro MOTYT WCTIONIB30BATHCA CITOBAPH.
3. OOpalleHHUe K DJIEMEHTOB BEKTOPOB.
Hpaxmuueckas paboma Ne 3. BgeOeHue 6 OCHOBHbLE MAMEMAMUY4ECKUe MOOYIu
Python
3arpy3ure spyder. Hanuumre airoput pacuera yis Jirodoro x:
Jigijéfl-+lg ||
sin [5)
| 2

Icosx,»’

T +Inx
N F

OKpyriuTh B GONBIIYIO CTOPOHY.



Bornpocs! K 3aure:
1. Bo3moxknHOCTH MOy math.
2. Cnocodbl pacucTa norapimoB.
3. TpuroHOMETpHYECKHE (PYHITHN.

[paxmuyeckas paboma No 4. Vnpasadowgue koHcmpykyuu ¢ Python
Harmcars nporpammy uTst prcoranns ropki. Ha exox mopate 2 wicna. 1 uncio —
LIAr FOPKH. 2 YUCNO — BbICOTA FOPKH.
[lpumep: 2 3
Hesk

Aok ek goR
Hesfesiesk sk sioheskok

Bompocs! K 3amure:
1. OcoOennocty ucnonb30BaHud Kouctpykuuu elif
2. Cnocodbbl co3aaHus LUKIOB
3. BBIXOJBI U3 IIUKIIOB

[paxmuyecrkas paboma No 5. OcHossr pabomet ¢ Pandays
3arpy3ute spyder. 3arpysuTte aiin ¢ HCXOAHBIMH AaHHBEIMH Bariero BapranTa B
dopmare xlsx, csv u txt. [1pu 3arpy3ke aBTOMAaTUYECKU IIPUCBOATE IEPROH CTPOKE
Ha3BaHua ctoaduaM. OOpaTUTECh TONMLKO K 3 cTpoke Tabnuupbl. Ob6patutech K 2 1 54
crondnam TadauIEl. PaccunTaiiTe CyMMy 3HAUYEHWH TI0 KaXKIOMY M3 CTOOIOB.
Bonpocs! K 3awure:

1. OOpalueHus K cTonduam TabnHLbl

2. ObpalueHue K CTpoKam TadiuLbl

3. JloOGaBACHUE HOBBIX CTPOK H CTONOLIOB.

Hpaxmuueckast paboma Ne 6. [locmpoere psoos pacnpeoeienust 6 Python
3arpysuTte spyder. 3arpy3ute (aiin ¢ MICXOAHBIMU AaHHBIMU Baluero BapuanTa. [1o
MOKA3ATENH « Y POXKANHOCTB 3€PHOBBIX» MOCTPOUTL PAHXKUPOBAHHBIN Psjl pacnpene-
JeHus U ero rpaduk (orusy). IlocTpouTh HHTEPBAILHBIA Pl PACIPEACICHUE U €10
rpaduk (ructorpammy). OQOPMHTL OTHCT C BEIBOAAMH.
Borpocsr k 3ammre;

1. Ocobennoctu nocrpoenus rucrorpaMm B Python

2. PepaxTupoBaHKe uMcna MHTEPBANIOB

3. OcoOeHHOCTH TTOCTPOSHHS PaHKHPOBAHHOTO psina B Python

TTpaxmuueckas paboma Ne 7. Pacuem ocnosneix cmamucmur ¢ Python
3arpy3ute spyder. 110 uCX0AHLIM AaHHLIM NPEALIAYLIEH 3aAaud pacCUUTarh ¢ MC-
M0JIb30BAHUEM BCTPOCHHBIX (DYHKLMIL: cpeAHee 3HAUCHHE, MeANaHy, AUCTIEPCHIO, KO-
3 QUTIMEHT BapHalliA, pasMax BapHallMA W CPEIHEKBAPATHUECKOE OTKIIOHEHHE.
Hanumure coderBennble (yHKLMU AUl pacyeTa AadHblX Hokasareneid. CpaBHUTE pe-
3YJIBTATHI.
Bompocs! k 3amure:

1. TloxaszaTenu LUEHTPaJIbHOH TEHASHIMU



2. TMoxazarenn BapyauHu
3. Berpoennsie gyHkImn Python

Iparxmuyecrkas paboma Ne 8. [Tocmpoenue paghuros ¢ Python
3arpy3ute spyder. Ha caiite gks.ru HalTH JaHHBIE U1 IOCTPOEHUS: JUarpaMM pac-
CEAHMS, CTONOUATLIX AMarpaMM, KPyroBbIX AHarpamMmM, THCTPOrpaMMbl U IMHEHHOTO
rpaguka. TTo kaxa0My rpadwKy HamucaTh BbIBO. OOOCHOBATE BHIOOP MOKA3aTENEH.
OdopMuUTL OTUET ¢ BLIBOJAMMU.
Bonpock! k 3awure:

1. T'padpmueckne BO3MOKHOCTH Python

2. PepakrtupoBsanue rpadukoB

3. dobaBneHHE HECKONBKUX rpapHKoB

4. CocrapHblE TpapHUKH

5. Moaynb matplotlib

Hpaxmueckas paboma Ne 9. [Iposepra eunomes OmMNOCUMeN 610 pUCApedeseniis Co-
gorynsocni ¢ Python
TTo nanHEIM paGoTH 6 IPOBEPHTH TIOKA3aTENh HA COOTBETCTBHE HOPMAJTEHOMY 3aK0-
HY pacupeaenenud no kpurepusm: Hlanupo, [lupcona, Konmoropopa-CmupHoBa.
CpaBHHTb pe3yabTathl. OQOPMUTL OTHET C BBIBOAAMM.
Borpocsr k 3ammre;

1. OCHOBHBIE BUAbI CTATUCTUYECKUX IIPOBEPOK FUIIOTES.

2. Kputepuil ypoBHA 3HAYUMOCTH.

3. OO METO/ MOCTPOEHNS IOBEPHUTENBHEIX MHTEPBAIIOB W TPOBEPKH CTATH-
CTUYECKUX TUNIOTES.

4. CMbica NOHATHH «oLKMOKa NepBOro poaay», «owKrdKa BTOPOro poja», «cuna
TECTAY.

[Iparmuyueckas paboma Ne 10. Koppeaayuornio-pespeccuonnsiii ana:ius ¢ Python
3arpyzuTte spyder. 3arpysute ¢ain ¢ ncxoaHsIMM AaHHBIMU Batuero Bapuasta. Ipo-
BECTH KOPPENALHOHHO-PErpeccCHOHHbIA aHanu3. [TocTponTh: napHy Moaenb per-
PECCHU W MHOKECTBEHHYIO MO/IETTh. CpaBHNUTH Pe3yabTaThl. OQOPMHUTE OTUET ¢ BHI-
BOAAMM.
Bomnpock! k 3awure:

1. OrieHka KauecTBa YPABHEHWS PETPECCHN

2. OueHka 3HAYUMOCTH YPABHEHUS B LIEJIOM

3. OueHka 3HaYUMOCTH MapamMeTPOB YPABHEHHS PErpeccuy

4. Ot6op QakTOpOB B YPABHEHHE PETPECCHH

5. llpeanoceuiky MHK

Hparmuueckas paboma Ne [ 1. Hocmpoenue oepesa peutenuit 6 Python

3arpy3nTbh HCXOAHbIC AaHHble B Spyder. 3aBMCHMOI NepeMEHHO Ang NOCTpoeHus
JIepeBa PEIICHHH SBIACTCA WTOTOBBIN PE3VIIETAT MOCTYMIICHHS CTY/IEHTA B BY3 (TTO-
CTYNUJI/HE nocTynun). B kauecTBe PakTOpOB HCHONB3YHTE BCE OCTA/IbHBIE IEPEMEH-
Hble. C NOMOLIBIO MaKeTOoB rpart W rpart.plot NOCTPOUTL AEPEBO PELUEHUH ABYMS CIO-



cobamu. OnucaTb MOCTPOeHHbIE AcpeBbA. OUEHUTH KAuyecTBO KJaccUpUKaALMH.
OdopMATE OTYET ¢ BBEIBOIAMH.,
Bonpocs! K 3awure:

1. Buasl 1epepner peleHni

2. Hurepnperauus pe3yibTaros

3. CokpalllcHHE YHCha «BETBEH»

4. OreHka KauecTBO TTOCTPOSHHOTO IepeRa

5. OcoOeHHOCTH OUHAPHBIX AEPEBLER PELLEHUH

Ipaxmuyeckaa paboma Ne 12. Ancopumm «ciryyatmetit xec» g Python
[10 ucxonHbIM AAHHBLIM NPEABLLLYILEA 3a7a4d [IOCTPOUTH MOJENL KlacCu(puKaLuu.
[TpoBecTH nBa BapHaHTa aHanM3a: ¢ 00yueHneM M Oe3 00yueHHs. CpaBHHUTbL PE3Yb-
TaTel KiIaccupukammui. CpaBHUTH KAUECTBO KITACCH(IHKALNN C NMPEABIAYITHMH METO-
JaMH knaccupukauun. OPOpPMHTL OTUET C BHIBOAAMH.
Borpocsr k 3ammre;
1. Kareropuanbuble NEPEMEHHLIE
OcobeHHOCTH BEIOOPA 3aBUCMMOH NEPEMEHHOM
OrneHKa KauecTBa MOJIEITH
Hurepnperauus pe3yinsTaros
[TpuMeHeHKE Kak MeToa KnacCHpuKauuu

A

6.2. OnucaHne Nnoka3zareneil U KpUTepHEB KOHTPOJIS YCeBaeMOCTH,
ONMHCAHHC KA OIICHUBAHHSA

Texkyrii KOHTPONTE 3HAHWH, YMEHWH W HAaBBIKOB MPOBOIHATCA B (DOPME KOH-
TPOJIbHBIX PAdOT C PaCUYETHLIMU 3a1a4aMU U TEOPETUUECKUMH BOILIPOCAMU, 8 TAKKE
NMPeAYCMOTPEHA 3allMTa MHAMBHAYAIbHBIX 3a4a4, BbIMOJHAEMbIX KOKIAbIM CTYICH-
TOM Ha MPAaKTHYECKUX 3aHATHAX. JIWKBHOAIMS CTYACHTaMH TEKYIIUX 3aI0JKEHHO-
CTel MPOM3BOAUTCS TaKKe B (DOPME BLINOJIHEHUS WHAMBUIYATLHOR 3aaaud O COOT-
BETCTBYHOLLEH TeMe U JaNnbHewWwel ee 3aluThl npenoaasarento kadeapsl.

HroroBas orgHKA VUHTEIBAET PE3YNBTATH PEHTHHTOBOH CHCTEMEBI KOHTPOIS
3HaHui (Bknan 50%), pe3ybTaTbl KOHTPOJILHBLIX padoT no BeeM Temam (Brnaxa 50%)
KpuTepuH BLICTABACHUS OUEHOK MO CHCTEME:

0-39 % 0T MaKCHMaTBPHOTO KOJTHUECTRA OANNIOB — «HE3QUTCHOY,

60 u Gonee %— «3auTEHOY,

7. Y4eOHO-MeTOAHYCCKOe H HH(POPMAIHOHHOE 00CCTICICHHE THCIHIITHHBI
7.10cHOBHasi IATEpaTYpa

1. ®enmopos, /1. FO. TIporpaMMupoBaHWe Ha SI3BIKE BBICOKOTO ypoBHs Python :
yuebnoe nocobue ia Byzos / 1. KO, @egopos. — 4-e uzj., nepepad. u 1om. —

Mockpa : Mzgarenscteo HOpaiit, 2022. — 214 ¢. — (Bbicwiee odpasosa-
Hue). — ISBN 978-5-534-15733-8. — Teker | anexkTpoHHBH // OOpa3ora-
TE/bHAS nnargopma Opaiit [caiT]. —

URL: https://urait.rw/bcode/509562 (nata oOpawenus: 24.09.2022).



2. MupkuH, B.T. BBeacHue B aHanu3 JaHHBIX © YUYCOHUK W MPaKTHKYM /
b. I'. Mupkin. — Mocksa . Mzmarenscteo FOpaiit, 2022, — 174 ¢. — (Bbsic-
ee obpazosaHuc). — [SBN 978-5-9916-5009-0. — TexcT : 3ACKTPOHHbII //
ObpazoparenbHas nmnargopma FOpaiit [catiT]. —
URL: https://urait.ru/bcode/469306 (nara oOpawuenus: 24.09.2022),

3. TuuaeHko, M. I'. TexHonorun u MeTOAbl NPOrpaMMHPOBaHHs | YY4COHOE NOCO-
one ams By3oe / M. T'. THuaenko, @. @. [Tasnoeg, /1. FO. ®enopoB. — Mockea :
Hsparenserso  [Opaiit, 2022, — 235¢. — (Bbicluee o0pa3oBaHue). —
[SBN 978-5-534-02816-4. — Teker : anekTpoHHbii // OOpazoBatcnbHas
mmargopma FOpaiit [caiit]. — URL: https://urait.r/beode/489920 (nata 06-
pawenus: 24.09.2022).

4. Wepda, A. B. INporpammuporanue Ha Python. [Nepebie warn / A. B. Ilep0Oa.
— Mockea : Jlabopatopus 3Hanmii, 2022, — 250 ¢. — ISBN 978-5-93208-
578-3. — TeKCT : 3NeKTPOHHbIi // JlaHb : 31eKTPOHHO-OUOIMOTEeUHas CUCTEMA.
— URL: https://e.lanbook.com/book/221678 (nara obpamenns: 13.09.2022).
— PesxumM nocryna: Ajst aBTOpus. 10bL30BATENEA.

7.2 JonoJiHUTeIbHASA JUTepaTypa

. Kpemep, H. I1I. Tcopusa BCpoSTHOCTEH U MaTeMaTHUCCKass CTATUCTHKA : yueO-
HUK W TIpakTHKYM Juist By30B / H. II1. Kpemep. — 5-e u3a., mepepal. u jgon. —
Mocksa : Mzparenscreo [Opaiit, 2022, — 538 ¢c. — (Bricwee odpasosa-
Hue). — ISBN 978-5-534-10004-4. — TekcT : saekTpoHHbIi // OOpazoBareib-
Has margopma HOpaiit [caiit]. — URL: hitps://urait.ru/bcode/495110 (nara
obpauicHus: 24.09.2022).

Kpemep, H.III. DkonomeTpuka: YyuUeOHWK W TIPAKTHKYM /IS BY30B/
. 1. Kpemep, b. A. Ilyrko ; noa penakumein H. I Kpemepa. — 4-¢ usn,,

ucrnp. W aon. — Mocksa : M3aarenscteo HOpaiit, 2022, — 308 ¢. — (Beicwiee
obpazoBanne). — [SBN 978-5-534-08710-9. — Tekcr : 3mexTpoHHSIH // Obpa-
30BaTE/IbHASA nnardopma IOpaiit [caiit]. —

URL: https://urait.ru/bcode/488678 (aata oOpaiueuua: 24.09.2022).

. Maxkmanor, A.B. TeXHOTOrHH WHTENIEKTYAIBHOTO aHAIM3A JAHHBIX | vIeOHOE
nocodue / A.B. Makwanos, A.E. Xypasnep. — 2-¢ u3a., crep. — Caskr-
[MetepOypr : Jlaus, 2019. — 212 ¢. — ISBN 978-5-8114-4493-9. — TekeT : nnek-
TpoHHBI //  JlaHb .  3MekTpoHHO-OMOmoTeyHass cucrema. — URL:
https://e.lanbook.com/book/120063 (nara obpawuenus: 24.09.2022). — Pexum
JIOCTYTIA; JUTS aBTOPH3. TTOITE30BATENEH.

4. CraukeBuy, J1. A. MuTe/uleKTyanbuble CUCTEMbL M TEXHOJIOTMU . YUEOHHK U

MPakTUKYM hihE cpeaHero Npod)eCcCHOHANBHOTO obpazoBaHH /

JI. A. Crankernu. — MockBa: WamarenbctBo [Opaiir, 2022, — 397 ¢. —

(IIpodeccuonansuoe obpaszosanue). — ISBN 978-5-534-11659-5. — Texcer .

WICKTpoHHbIA  //  OOpasoBatrenbHas nnatgopma  Hpadit  [caiit] —

URL: https://urait.ru/bcode/495988 (nara oOpamenus: 24.09.2022).



8. IlepeveHs pecypcorR HHPOPMATHOHHO-TEJICKOMMYHHKAIHOHHOMH CeTH
(<I/1HTepHET», HBOﬁXOl]HMle VI OCBOE€HHUSH JHCHHILIHHbI

1. SI3eix mporpammuposanmst Python. URL: https://www.python.org/(0TKpBITEII

JOCTYII)

2. Anaxonpaa. URL: https://www.anaconda.com/distribution/(oTkpbITbIi A0CTYN)
3. Odwumansnsiii caiit Poccrara. URL: http://www.gks.ru/ (OTKpBITBIH JT0CTYTT)
4. Oduumanpupiii caiit Llenrpansuore banka Poccuu. URL: http:/www.cbr.ru (oT-

KPBITBIH JOCTYM)

9. llepeyens nporpaMMHOro odecneyeHust

Tabnuua 9
IlepeueHb NpoOrpaMMHOTO o0ecrevYeH st
H T
No TR HaumeHoBaHHE Tun o
pa3zaena yueoHoii ABTOp paspa-
n/n NPOrpaMMbl | HPOIPAMMBI
JHCIHILTHHBI 00TKH
Paznen 1. Beenenue B Hayky O AaH-
HbIX. OcHOBBI padoTs! B Python
Paznen 2. OCHOBHbIE CTATHCTHKH B
Python
4 Pazmen 3. I'padyuueckie BO3ZMOKHO- Anaconda peres Anacoqda 2019
cru Python Enterprise
Pasmen 4. CratucTHdeckie METOOLI B
Python
Paznen 5. MammnHoe oOyueHue B
Python

10. Onucanue MaTepHAJIbHO-TEXHHYECKOH 0a3bl, HEOOX0AUMOH /1A
OCYIIECTRIICHHSI 00Pa30BaTEILHOIO MPoIMecca Mo THCIHTIJIHHE

Tabnuua 10

Cgenenust 00 00eCne4eHHOCTH CHEUHAIH3HPOBAHHLIMY AYAUTOPHAMH,
KA0MHETAMH, 1a00paTOPUSIMHA

HanmeHoBaHHe cIeNHAJIBbHBIX MOMele-
HHH H IIOMeIeHHH 1151 CAMOCTOATeIb-
HOH padoTbl (Ne yuednoro kopnyca, Ne

AYAHTOPHH)

OCHRHIBHHQCTB CHelHAIbHBIX MOMEmeHHI H 10-

MeLIeHHH /15 CAMOCTOATEIbHOH PadoThl

1

2

yuebuas ayoumopus Ois nposedenis 3ansmuil 1ex-
YHOHHO20 HUna, YyeOHas ayoumopus O spynno-
BRIX U UHOUBUOVAIBHBIX KONCYIBIMAY UL, Viebnas
ayOUmopia O IEKVIe20 KOHMPOAS ¥ HPOMENCY-
mounoi ammecmayuy (24 yyebusii kopnye, 102
avo.)

%)

i

h

6.
7

8.

9

10. Cron ayauropssrii 20 1uT,

DxpaH ¢ anekrponpusoaoM 1 nrr, (Mus, Ne558771/2)
[Mpockrop 1 mr. (6¢3 uuB. No) — mpuoOpeTasics He 3a CHCT
CPEACTB BY 34

Banganoycroiuussiif mkad 1 mr. (Mus Ne558850/7)
Cucremubiii 010k iP-4 541 3200 Mhz/1024 Mb/ 80 Gb /
DVD-R c mouutopom 1 wir. (Uue. Ne558777/9)

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

Ornerywurens nopowkosstiit 1 wr. (Mus. Ne5359527)
IloaeecHoe kperuicHUE K orHerywurenro 1 wr. (Mus. Ne
559528)

Kanrozu 2mr. (MuB. Nel107-221225, Mus. Nel107-221225)
Jlaeka 20 mr.




11. Crom ana mpenogasarena 1 mr.

12, Ctyn 2 mr.

13, Jlocka vapxepuast 1 T,

14. TpudyHa HamoTeHAA | miT. (&3 HHB. No)

yuebias avoummopus Ois NPosecens 3atsmui ce- 1. Cucremustit Onok Inicl Core Inicl Core 13-

MUHAPCKO20 FIUAG, VYeOHas avOumopis Ois 2pvi- 2100/4096Mb/S00GH/DYD-RW 10 rr, (Mus No6G( 1997,
HOGHIX U MHOUGUOVAABTIBIX KOHCV LAl vuetiasd HMue.NeGO1998, Hus N6 1999, Mue Net:02000),

AVOUROPUE A8 MERVIRERO KOTIHPOAR H RPOMENC)- HMue Ne602001, Uus NoG02002, Mue NeGO2003,

FIOYROH QIR CRARUY, ROMEENIe O CaMOCnoi- HMur No602004, Mus No602005, Uup NeGO2000)

measioi paboniel (24 yuebneit koprnve, 302 arva.) 2. MonwnTop 10 wr. (6¢3 nHE. No) - nproBpeTanucs HE 2a CucT

CPCACTB BY3A

Wkadp 2 wr. (Mue.Ne594166. Mus Ne594167)

Tymba 1 wr. (M. Ne394168)

[10aBECHOC KPLIUICHHC K OTHCTYWHTCIF 1 wr. (MHB. No
559528)

6. Oruerywures nopowkossti 1 wr. (Mue. No559527)
7. Wamosu 1 wr. (Mue. Ne551557)

8. Hocka mMarHaTHo-MaprepHas 1 wr.

9. Cron 5 .

10. C'ron kKOMIBIOTCPHBIA 12 1w,

11. Ctvx odmicHsni 21 T

12. Cetidy | mr. (663 HB.Ne).

MRS

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

LIHB wmcuu H M, 2Keagsuora YuransHbI# 330

11. MeToauueckue PEKOMEHIAUHN CTYAEHTAM 10 OCBOCHUHK) JHCUHILJIHHDI

TMpucTynas k W3YYeHWH AMCIHATIIMHBT «OCHOBHI HaykM O jAaHHbIX (Data
Science)», CTYACHTbL J0JDKHbl O3HAKOMUTLCA ¢ Y4eOHOH NporpaMmoil, y4eOHoM, Ha-
YYHOH U MCTOAHUYCCKON TUTCpaTypoii, uMctollcica B budbarnoteke PTAY-MCXA um.
K.A. Tumupssesa, MoNyYdTh B OMOITHOTEKE PEKOMEH/IOBAHHBIE YUEOHWKH U YUeOHO-
METOAMYECKUE NOCOOUS, 3aBECTH HOBYIO TETPALL s PAOOTHI € IEPBOUCTOUHUKAMMU.

[lpeanonaraercs, 4TO CTYACHT BBINONHACT NPAaKTHYECKOES 3aJaHUE B ayduTo-
pyHr, 10Ma 0(pOPMITSIET H TOTOBHUTCSA 110 TEOPETUHUECKHM BOTPOCAM K 3aIIUTE PadOTEI
HA CIIEAYIOLLEM 3aHATUM.

Buabl u ¢gopmbl 0TpaGOTKH NPONYLIEHHBIX 3AHATHIH

CTyEHT, NPONYCTUBLINH 3aHATHA 0043aH CAMOCTOATENLHO BBINOJHUTbL CO00-
MeHAE (MPE3EHTAITHIY), PACCMOTPEHHYIO Ha TTPAKTHUECKOM 3aHATHH U TTIOJITOTOBHTH-
Csl [10 KOHTPOJIbHBLIM BOIIPOCAM K 3alLuTe padOoThl B PAMKAX YACOB KOHCYJILTALUH.

12. Meroanyeckue peKoMeHIAUUH [PEnoAaBaTe/ M 10 OPrauu3auuy o0y4eHus
no AMCUHIIHHe

KommiekcHOe OCBOCHHE CTYACHTaMH YueOHOH MUCTTHIUTMHB « OCHOBEI HAYKH
0o aannblx (Data Science)» npeanonaraer M3yyeHue PEKOMEHAYEMOH yueOHO-
METOAUUECKON IHTEpaTypbl, MOArOTOBKY K MPAKTHUECKUM 3aHATHAM, CAMOCTOSTENb-
HYTO PadOTy NMPH BHITIOJTHEHWH MPAKTHYECKHAX 33/TAaHAH, JOMAITHAX 3a/1aHWH.

Ha nepeoM 3aHaTuu NperojaBarellb 3aKpeIulseT 3a KaKAbIM CTY AEHTOM HOMED
BAPHAHTA A7 BbIMOJHCHUA UHAMBHAYATbHbIX PabOT (Kak MpaBWIIO, HOMEP BAPHAHTA
COOTBETCTBYET MOPSIAKOBOMY HOMEDPY CTYIAEHTA B XKypHAIe npenoaasarens). [1o ka-
JI0H MHAMBHAYyaNbHOH padoTe mo/kHA ObITh MOCTaBIEHA OLEHKA Mo (aKkTy ee 3a-
LUTBL 3allUTY PEKOMEHAYETCS NPOBOAWTL HAa CNEAYIOLIEM MOCHe NOAyueHHs 3ana-




HHUA 3aHATHU. [IpenoaaBarens 00A3aH MPOBEPUTh COOTBETCTBUE BBIMOJIHEHHOTO 3a-
JTAHWsI UCXOAHBIM JAHHEIM BapvaHTa CTyJAeHTa. Takum o0pa3oM, UCKIFOUAETCS BEPO-
ITHOCTb NUIaruara.

B pamkax kypca mpeaycMOoTpeHsl (POPMBI padOTHI CTY/IEHTAMH B MaJTEIX TPyTI-
114X, OPUMEHTUPOBAHHBLIE HA PA3BUTHE HABLIKOB B3aUMOICHCTBUSA y CTYIEHTOB IIPU
peLieHnH npodecCHOHANBbHBIX 3aAau.

ITpenonararens JOMKEH CTHMYJIMPOBAThH CTYACHTOB K 3aHATHIO HAy9HO-
UCCIIEIOBATENLCKON PAOOTOH, U3YUEHUIO HAYYHOH DKOHOMETPUYECKON JIUTEPATYPLL,
B T.4. OTEYECTBCHHOH M 3apyOesiKcHON NEpUOAMKH.

CTyZIEHT MOKET TIPOBECTH COOCTBEHHOE CTATHCTUYECKOE HAOIIOJECHHE 3a CO-
LU AIBHO-OKOHOMUYECKUMU SABIECHUAMY, IPEACTABIAIOIIAMY €I0 HAYYHBIA MHTEPEC,
NOCTPOMTH CTATHCTHYECKYH MOJENb, CACNATh NPOrHO3. B cnyuae Haanexaluero Ka-
geCTBA, €r0 padoTa MOKET OBIThH 3aCIyIIaHA HA HAYYHOM KPYKKe Ka(eapsl WM Ha
cTyJeH4Yeckol HayuHoil koH(pepeHumu. [lo peweHuro kadeapsl, CTYACHTHI, 3aHsB-
IITUE TTPH30BBIE MECTA HA HAYYHBIX CTYJCHUECKUX KOH(EPEHIINSIX, MOTYT OCBOOOXK-
JAThCA OT CIAaYM 3a4eTa 110 AUCLMUILIUHE.

IIporpammy pazpaboraJ (u):
XapuroHoBa A.E., k.3.H., IOLIEHT

VYnesakuH A.E., acCHCTEHT




PETIEH3HSI

Ha padouyo nporpammy ancuuninabl b1.B.01 «Ocnosbl naykn o aanusbix (Data Science)»
OMOTI BO no vanpasaenuio  09,03,.02 «HupopmarHOHHBIC CHCTEMBI H TEXHOJI0THH, HA-
MpPaBJIeHHOCTh «boabimie 1aHHbIE H MAIIIHHOE 00yueHue (Machine Learning & Big Data)»,
«KoMnbHOTepHBbIE HAYKH H HHTEUIeKTYAJIbHBINA aHaTH3 1aHHBIX (Computer Science & Data
Mining)»

(kBanuduKALNS BBINYCKHHKA — 0aKANABP)

Konomeesoit Enenoii Cepreesnoii, nouentom kadenpor punancos PI'BOY BO r. Mocksbl
«PTAY-MCXA umenn KA. TumupsizeBa», KaHAHAATOM 3KOHOMUYECKHX HAyK (Aanee mo TekcTy
pelieH3eHT), MPOBeeHO pelleH3npoRraHKe paboyeli mporpaMMbl AUCUMIIHHBL « OCHOBBI HAYKH 0
naHHbIX (Data Science)» OLIOII BO no vanpasiacuuto 09.03.02 «Huhoprarpionnsie cucmestor i
mexnoAoeH », HaNpaBleHHOCTE «boabniHe aHHbIe H MalmIHHHOe 00yuenHe (Machine Learning
& Big Data)» n «kKoMnbeHTEepHBbIC HAYKH H HHTEWICKTYAIBHBIH aHaau3 AaHHbIX (Computer
Science & Data Mining)» (ypoeens oOyuenus - Oaxanaspuar) paspaborannoii 8 ®T'BOY BO
«Poccuiickuii rocynapcTseHHblil arpapHblii yHusepcuter — MCXA nmenu K.A, TuMupasesa», Ha
xaenpe cTaTHCTHKH U KHOepHeTHKH (pazpaboTunky — XapuToHOBa AHHa EBreHbeBHa, KaHAMAAT
SKOHOMHYECKHX HAYK, HOLCHT KaeAprl CTATUCTHKH U KHOCPHETHKH M YIbIHKMH Asekcanap Eb-
T'€HBEEBMY, aCCHCTCHT KadeAPHI CTATHCTHKH U KHOCPHETHKH).

PaccmoTpes npeicTaBiieHHble HA PELEH3HPOBAHHE MATePHAlIbl, PELEH3EHT MPHLLIEN K Cle-
AYHOLHMM BbIBOOAM!

1. TTpenbasaeHsas padouyas nporpaMMa AMCHMMIMHBL « OCHOBBI Hayku O AaHHbix (Data
Science)»  (nanee no Ttekcty Ilporpamma) coomeememayvem TpedoBaHuam DPI'OC BO no
HanpasaeHuw 09.03.02 «Hiuhopyayuonnere cucmems i mexnoaoziyy. LlporpamMmma cooeparcin Bee
OCHOBHBIC Pa3leibl, cOomeencmeyen TpeOOBaHHAM K HOPMAaTHBHO-METOAMYCCKUM JTOKYMEHTAM.

2. Ipencrasiennas B [Tporpamme akmyaisinocms yuedHON IUCLMIUIHHLI B PAMKAX Peaiu-
sauun OTTOIT BO ne noouexcum comvuentso — AMCUHIUIMHA OTHOCHTCH K IHCLUMIIIMHAM 4YacTH,

bopmupyemoit yuactuukamu oOpasoBaTeNibHbIX OTHOWEHHH yuedHoro umkina yuebHoro yukna —
B1.B.

3. TlpencraBaenuble B [lporpamMme ueis NMCUMMIMHBL coomeememeyiom TpedoBaHUAM
@®I'0OC BO nampasncuaus 09.03.02 «ngopyayuonnsie cucmenrst i mexnoaozuiy.

4. B cooteerctBuu ¢ Ilporpammoii 3a pucuurnnHoli «OcHOBBI HAYKH 0 AAHHBIX (Data
Science)» 3akpenieHo 2 kompemenyuy (6 unoukamopos). ducunninia «OCHOBBI HAYKH O JaH-
HeIx (Data Science)» 1 npexncraenenHas [lporpamma crocobna peazosans nx B 00bABIEHHBIX
TpedOBaHUAX.

5. Pespanmamnt obyuenns, npencrapnedssie B [Iporpamme B KaTEropusx 3HATh, YMETh,
BJIANCTh COOMGemCcmeyYIom CicUndUKe U COACPKAHNID TUCUUIUTHHEL U JeMONCMPUPYIOM GO3MOMNC-
HOCHb TIOTYUCHHUS 3aABICHHBIX PE3YNBTATOB.

6. Obwas TpyaoémkocTs aucuniuimisl «OQcHoBbl Hayku o ganabix (Data Science)» cocras-
asier 2 3auérnple enunuubl (72 vaca).

7. HMudopmarya 0 B3aMMOCBI3H M3YHAEeMBIX AUCHHIIMH M BOMPOCAM MCKITHOHEHHs my0nu-
POBAHMS B COAEPKAHUM TMCUNNIIMH coomeememayem neicTBUTENbHOCTH, Jucuuninta «OCHOBBI
HAYKH 0 1aHHBIX (Data Science)» BzauMocssizana ¢ apyrumu aucuummHamu OIIOII BO u Yued-
HOTO TUIaHa MO HampaeacHuo 09.03.02 «Hudopmayuonnsie cucmesst i mexnoaoeyu» 1 BOIMOX-
HOCTL OyDJIMPOBaHKS B COOEPIKAHMH OTCYTCTBYET.

8. Tlpencrasiennas [lporpamMma npennonaraer MCNoNb3OBAHHE COBPEMEHHBIX 0Opa3zoBa-
TeNbHBIX TEXHONOMHH, HCMOMb3YEMbIe MPU peanu3aliud pa3nHuHbLIX BHAOR yueOHON padoTsl. Dop-
MbI 0OPa30BaTENbHbIX TEXHONOTHIT coomeememeayion cnetnpuke TMCHIUTNIHHBI,

9. Ilporpamma aucuumauHel «(JcHOBBI HAYKH 0 AaHHBIX {Data Science)» mpenmonmaraer
OPOBCACHIE 3aHATHH B HHTCPAKTHBHOH opMe.

10. Buael, cogepxaHie W TPYAOEMKOCTb CAMOCTOATENbHON paboTel CTYAEHTOB, NMPEACTaB-
nennete B [lporpamme, coomeeprcmeyiom TpeOOBAHHAM K TOArOTOBKE BBIMYCKHHKOB, COOepka-
umes Bo @IOC BO Hanpaenenus 09.03.02 «udhopuayuonnsie cucmentst i mexnoi0u ».




11. TlpencrarneHusie U omucanHbie B [Iporpamme Gopmbl mexyiyeii O1IEHKH 3HaHUH (3alu-
Ta pador), coomeemcmeyiom CenpUKe TUCIUILIHHBL X TPEOOBAHHUAM K BBIITYCKHIKAM.

@opma IPOMEKYTOUHOTO KOHTPOJIA 3HAHUHI CTYIEHTOB, mpenycMoTpeHHas llporpamMmoii,
ocyLiecrBisiercs B (popme 3adera B | cemecTpe, 4TO COOmEemcneyent craTyCcy AMCLHUIIMHBL, KaK
JUCLMIUTHHBL HacTH, GOPMUPYEMOIl YUaCTHUKAMU 00pa30BaTENbHBIX OTHOIIEHUI y4eOHOro 1ukna
—b1.B @I'OC BO Hanpasaenus 09.03.02 « Huhopmayuonnvie cucmemst 4 mexHoio2uu »,

12. @opMBI OILICHKM 3HAHHUH, MpEACTaBICHHEIC B lIporpaMmMe, COOTBETCTBYIOT CHCHH(UKE
OUCLUHIIIHHHL U TPeOOBAHUAM K BBIITYCKHHKAM.

13. Vuebno-meroanyeckoe obecrievenne AMCLUMIUIMHBI [IPEICTABIEHO. OCHOBHOW JHMTEpa-
Typoii — 4 ucrounuxa (0a3oBblil y4eOHHUK), JOMONHUTENLHON guTepaTypol — 4 naumenosanus M-
TepHer-pecypesl — 4 ucrounuka u coorsercrayer tpebosannsam PIOC BO nanpasnenus 09.03.02
«MHpOPMAITHOHHBIE CHCTEMBI B TEXHOJIOTHUY,

14, MaTtepuanbHO-TeXHHUYECKOe oDecrnedeHne UCHMIUIMHBL COOTBETCTBYET cretuduke
mucuHITHHEbl «OCHOBBI HAyKH O maHHBIX (Data Science)» u oOecrnedHBaeT HCIOIB30BAHUE COBpE-
MEHHBIX 00Pa30BaTENbHbBIX, B TOM UHCIIE HHTEPAKTHBHBIX METOJIOB O0YICHHS.

15. Metonuyeckue  peKOMEHIALMM  CTyIeHTaM U  METOAMYECKHEe peKOMeHAalHH
NpenojaBaressm 10 oprauuzauru o0ydeHus 1o AMCLUMILIMHE JAlOT NpeicTasieHne o cneuuduke
oOyueHus no aucuunauHe «OcHoBBI HAYKH 0 AaHHBIX (Data Science)».

OBLIUE BbIBO/IbL

Ha ocHOBaHNHN NIPOBEAECHHOIO PELICH3HPOBAHUA MOKHO CIENATh 3aKJIF0UEHHUE, UYTO XapakKTep,
CTPYKTYpa H comep:kaHue padoued mporpamMmel AUCHHILIHHBI «OCHOBBHI Haykd O maHHBIX (Data
Science)» OIIOIT BO no nanpasnenuto 09.03.02 «Hughopmayuonnsie cucmemor i mexuonio2uiLy,
HanpasieHHOCTh «boabine aanHbie 1 MamuHaHOE 00y4enne (Machine Learning & Big Data)»
H « KoMObHTepHBbIe HAYKH H HHTEJLUIeKTYaIbHBIH aHaau3 1aHHbIX (Computer Science & Data
Mining)» (kannpukaumns BuinyckHuka — bakanasp), pazpaborannas Xapuronosoii A. E. k2.1,
aoueHToM kadeaps! crarucTuku U kubepHeruky 1 YibsnkuubiM A E. accucrenrom kadenpsr cra-
Tuctukn U KubepHeruku, coorsercreyer Tpebosannsim ®IOC BO, cospemennbiM TpedoBanusm
IKOHOMHKH, PbIHKA TPYAa M IO3BOJUT MPH €€ peasn3auud ycnewHo odecrednts GopMupoBaHue
3asBJIEHHBLIX KOMITETEHLIHHA,

Penensent: Konomeera E.C., nonent xadeapsr punancor ®I'BOY BO «Poccuiicknit rocynap-
CTBCHHEIN arpapHblit yaHuBepcuTeT — MCXA uMern K.A. TuMupazesa», KaHIHIAT

IKOHOMHYECKHX HAYK
% il «24» aBrycra 2022 .
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