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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 AMCUMILIMHBI B Y4e0HOM IVIAHE: JMCLUILUIMHA BKIOUYEHA B UacTh,
(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
PAA pacnpeicsieHus 171 AUCKPETHOro npu3Haka. [loauron pacnpenenenus. Murep-
BA/IbHbII BApUALUMOHHBIA psA pacnpeacneHus. ['ucrorpamma pacnpeaencHua. [loka-
3aTeM MeHTPpaNbHOI TeHAeHTINH, CpenHsas apudMeTHIeckast MpocTast 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
THMOTE3 OTHOCHTENBHO pACTpeleNieHHsT YHCIIEHHOCTeH. PerpeccHoHHBIE MOJAETH.
MeToa HaUMEHBIINX KBaAPATOB. JIOTUCTHYECKas PErpeccust.



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 «MH(popMaLHOHHBIE CHCTEMbI U TEXHONIOTHUY.

JvcimnnnHa «OCHOBBI HAyk| O JanHBIX (Data Science)» siBaseTcs OCHOBOIO-
jararowei Ans U3yuyeHUs CIeayrwWwux AUCUUNIKH. «bonbwine aaHnHbie», «Marema-
THYECKAsT CTATHCTHKA», «MeTOMB HCKYCCTBEHHOTO MHTEIIEKTa, « TEXHOIOTHH 00-
padotku vudopMauumn», «MHOIOMEPHLIE CTATUCTUUECKUE METOALD, «MHTEIEKTY-
aNbHbIM aHaMW3 JaHHBIX W CTATUCTHUKA HA MHOCTPAHHOM s3bike», «MHTernexkTyansb-
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

M3yueHne gaHHOHW yueOHOW AMCUMMIMHBLI HampaBieHO Ha (QOpPMHpPOBAHHE Y
00y4arolMXCcs KOMIETEH U, NpeacTapleHHbIX B Tabnuue 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.



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 METOONIOTHIO IMC-

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

JIOTHM aHANN3a AaHHBIX;
HUCTOUYHHUKH HH(OpMaLUK
aas npoeCccHoHaIbHON
NESATENbHOCTH

No Kon Copepsxanue B pesynprare nsyucHus yueOHOH TUCIMILIMHBI 00YUYAOIIHECS TOJDKHBI
| xomme- |kommeTeHIMH (1u ¢¢| MHAMKATOPHI KOMIIETCHIINIT
n/mn 3HATh YMETh BJIaJICTh
TEHLMH 4aCTH)
1 YK-1 Crnocoben ocyurects- | YK-1.1 3HaTh: METOOUKH TIOKC- | METOOUKHU TTOKCKA, cOopa
JSITH OHUCK, KpUTH- | Ka, cbopa u obpaborku undop-|u odpadorku nndopma-
4yecKuii aHaIu3 1 MalMK; aKTyaibHble poccuii- | unn B cepe npodeccuo-
cHHTe3 HHGopMalLH, | CKHe M 3apyOekHble UCTOUHHKH | HANBHOI JIEATebHOCTH
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
BoTkl uHpOPMALIMK, OCYLUECT- undopmauun B chepe
BJATh KPUTHHECKHUIT aHamu3 u NpodhecCHOHANBHOM aes-
CHUHTE3 HMH(OpMALIMM, TOJY- TEIBHOCTH, TIPOBOUTH
YEHHOH M3 pa3HbIX HCTOYHU- KPUTUYECKUH aHAU3 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 3a7a4 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 nsyueHHsa yueOHOM TUCIMILTHHEI 00YUaIOIIHECS TOJKHBI:

3HAaTb

YMETh

BHIagcTh

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

CKHH y4eT, CTATUCTHKA, (PHHAH-
Ccbl M ap.); naGopMaLuOoHHbIE
TEXHOJIOTHH aHANH3a 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 YHCJIE C
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
Pacnpenenenne Tpy10éMKOCTH JHCHHILINHBI 10 BHAAM padoT 10 ceMecTpam

Eux yuebuoii pabors T'pynoémkocts, 1 cemecTp

Jac.

Oomas TPyA0EMKOCTb THCIUIINHEI IO yUeOHOMY IJIaHY 72

1. KontakTHag padoTa: 12,25

AyauTopHas paboTta 12,25

6 MOM YlCHe:

npakmveckue 3ansmus (113) 12

Konmakmias paboma na nposexcymoynom konmpone (KPA) 0,25

2. CamocTosaTeabHas pa6ora (CPC) 59,75

CAMOCIMOSIMENBHOE UZYYEHUE PA30EN06, CAMONOOZOMOBKA

(MpOPAOOMKA U ROGMOPEHNE MAMEPULNA YIeOHUKOE U YUeOHbIX

HOCOOUH, HOOZOMOBKA K RPAKMUYECKUM 3AHAMUAM U M.O.) 53,75

Ilooeomoera k 3auemy 4

By npoMesKyTOUHOTO KOHTPOJISL: 3a4ueT

4.2 CoageprkaHue JUCUMIIHHBI

Tabmuna 3
TemaTudeckuii nIad yueOHOH AHCIUTIIHHBI

HaumenoBaHue pa3ae/ioB v TeM THCHHILIHH Ayautoprast | Bueayuuro
o) Bcero pabora pHasi
3 | OKP |pagora CP
Pasnen |. Beenenue B nayky o gannbix. QOcHOBbI pa-
; 20 4 16
dorsl B Python
Paznen 2. OcuoBuble craructuky B Python 16,75 1 15,75
Paznen 3. I'paduueckue sozmonoctu Python 9 1 8
Pazgen 4. Cratuctaueckne merons! B Python 12 2 10
Pasnen 5. MammnHOe o0yuenue B Python 14 4 10
KonrakrHas pabora Ha POMEKYTOUHOM KOHTPOIIE
(KPA) 0,25 0,25
Hroro nmo aucuuninHe 72 12 0,25 39,75

Pazpneu 1. Beeaenune B nayky o gjannbix. OcnoBbl padorsi B Python.

OCHOBHBIE IIOHATHS M TEPMHMHBI HAYKU O JaHHbIX. OCHOBBL IPOrpaMMupoBa-
HHMA Ha A3bike Python: Tunbl maHHBIX W MeTObl PAOOTHI C HUMH (MIEPEMEHHbIE, JTHC-
THI, CJIOBApPH, KOpTE:kW). Marematnueckuii ammapar. Beenenne B Moayime math,
NumPy. Ocnoebl pabotsl ¢ Pandas. Ocobennoctu puibTpanuu 1 odpaliuenus K 1ai-
HbIM. Moaynas random. 3arpy3ka gaHHbIX B (popmare xIsx, json, txt. BBoa JaHHBIX ¢
KJIaBUaTypbl. Jlorndyeckue Boipakenus. Y cinoBublid oneparop. Koucrpykuust if. Liukn
While u For. ®yHkunu B mporpammupoBaHuu. [TapaMeTpsl 1 apryMeHThl (pyHKLMHA.
JloxaneHEIE W TIO0ANBHEIE TIepeMeHHBIe, [Iponenypsl. Pa3BebIBATENBHBIN aHAINS
JAHHBIX

Paszpgen 2. OcHoBHbIe cTaTHCTHKH B Python

Pamwxuposanuslii psaa pacnpeaeneHus. OruBa pacnpenencHus. BapuanuoHHbIi
pAd pacnpeneineHns Jis AUCKpeTHOro npusHaka. [lonwron pacmpenenenus. Murep-



BaJIbHBbII BapuauMOHHBIA psaa pacnpeaencHud. ['ucrorpamma pacnpeaenchus. [oka-
3aTeNd TEHTPaTBbHON TeHAeHITH. CpeaHss apudMeTHdeckas TpocTas U B3BEIIEHHAS.
Crpyktypuble cpeanue. Tlokazatenu Bapuwauuu. Pacuer nokazatenci Bapuauuu ¢
WCTIOJTE30BAHNEM BCTPOEHHBIX (PyHKIMNA. Hammcanne COOCTBEHHBIX (PYHKIMNA IS
pacuera nokaszaresieii apuanuu. [lokazarenn acuMMeTpum U dxcuecca. budnuoreka
pandas.

Paszpen 3. I'paguueckue Bo3mo:xkuoctu Python

O0630p paznu4HbIX BUAOB IpapuKoB (rucrorpamma, 0ap-4apr, CEKTOpHAs 1ua-
rpamma, uHeiHble rpaduky, rpaduk paccesHus, TemnoBas kapra U T.4.). OcobeHHo-
CTH pa3HBIX BHJOB TPaQUKOB M WX WCTONB30BaHUA. Maremarnyeckre OUOITHOTEKH:
SciPy. Buzyanuzauus nannbix Ha Python.

Pasnen 4. Crarucruueckue MeToel B Python

[ToHsTHe cTaTHCTHUECKOW THUMOTE3bl. OCHOBHBIE ITAlbl TTPOBEPKH, CTATHCTH-
yeckod runore3sl. Hynepas u pabouas runoressl. YpoBeHb 3HaYMMOCTH . [IpoBepka
THIOTE3 OTHOCUTETRHO paclpesIeNieHHsT YNCIIEHHOCTEH. PerpeccCHoHHBIE MOJIEIH.
Meroa HauMeHbLIIUX KBaAparoB. JIorucruyeckas perpeccusi.

Pasznen 5. MammunaHoe 00yuenue B Python

BeesieHre B MammMHHOE O0yUEHWE. 3a/1auM KIacCU(UKAIN W JTUHEHHBIE MO-
aenu. Odyuenue ¢ yuurenem u 6e3 yuurens. [lpobnema nepeodyuenus. Jlepeso pe-
mcHuid. BBeaenue B ancamOnu moaeneid. Crnyvaiinsiii nec. DddexTrBHbic OubIMOTE-
KM padoTH ¢ AaHHBIMH Ha Python: numpy, pandas. Mammaroe 00yuenne Ha Python:
sk-learn.

4.3 llpakTuueckue 3ausiTusi

Tabmuma 4
COﬂep}KaHHe NMPAKTHYC€CKHX 3AHATHH H KOHTPOJIbHBIE MEPONTPHUATHS
Bun
Ne Ne u Ha3BaHHE MPAKTHYECKHX SADSHPY B R pnnEROR 6 o
Ne pasgena ; KOMITeTEHIHH ro BO
n/n JAHATHH
(MHAHKATOPBI) | MEpPONpPHAT | 4YACOB
usi
1 Pasnen 1. Beene- | Ilpaktuucckas padora Ne 1. Oc- Yi-1,1 Bomnpocst 0.5
HHE B HAYKY O HOBHBIE TEPMHHBI U [TOHATHS MKoc-8.1 AHCKYCCHH
naHHbix. OCHOBBI | HAYKH O JaHHBIX
padotel B Python | [Mpaxrudeckas pabora Ne 2. Tu- YK-1.2 3awura pa- 0,5

el ganneix Python u meronmr MKoe-8.1 60THI

paboThl ¢ HUMH

[Mpakrudeckas padbora Ne 3. YK-1.2 3aurTa pa- 1

BreneHue B OCHOBHbBIE MaTeMa- I1Koc-8.1 GoThL
Tuueckue moaynu Python
IMpakTuyeckas pabora Ne 4, YK-1.2 Samurapa- | 0.5
YnpapasroiHe KOHCTPYKIUH B I1Koc-8.1 BoTBI
Python
[IpakTrueckas padora Ne 5. Oc- YK-1.2 3aimura pa- 0,5
HOBHI pabotsl ¢ Pandas 1IKoc-8. 1 BoTHI
I1Koc-8.2
KonTponbHas pabora No 1 VK-1.2 MUCbMeH- 1

1TKoc-8.2




Bup
D Koa-
Ne Ne n nassanue NPpaAKTHYCCKHX OPMHPYEMBIE | ICOHTPOILHO o1
Ne pazpena . KOMNETEeHIHH ro BO
n/n 3AHATHIH
(HHIHKATOPBI) | MEPONPHAT | YACOB
HA
Has paborta
2 Paznen 2, Ocuor- | IpakTuueckas padora Ne 6. ITo- YE-1.1 0,5
HBIE CTATHCTHKH B | CTPOEHHE PS/IOB PACMpeeeHus VK'I-%
Python B Python Y13
IIKoc-8.2
[Mpakrudeckas pabora Ne 7. YK-1.1 3awura pa- 0.5
Pacuer OCHOBHBIX CTATHCTHK B zg'i% BoThI
=10
Fython 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-léz'l BoTHI
IROC-6. ]
HocTH Python [IKoc-8.2
4 Pasmen 4. Ctatu- | IlpakTiueckas padorta Ne 9. YK-1.1 3amura pa- 1
crudeckue meto- | [Iposepka runores oTHOCHTENb- gﬁ'i% OoTh1
aet B Python HO pacnpenenenns COBOKYITHO- HKO;-EJQ
ctu B Python MKoc-8.3
TTpakTuueckas pabota Ne 10, YK-11 3amura pa- !
KoppemsuuoHHo- 2’7118% 6OTHI
PETPCCCHOHHEIN AHAIHS B oot 5
Python TTKoc-8.3
5 Pazaen 5. Ma- [Mpaxruueckas pabora Ne 11. YK-1.1 3awura pa- 1
LWIMHHOE 00YHe- [TocTpoenue gepesa pelueHuii B glé: % OoTh1
-1.3
Hue B Python Python MKoc8.1
MKoc-8.2
IMKoc-8.3
ITpakTHueckas padbora Ne 12. YK-1.1 3amura pa- 1
ANTOpHUTM «CIy4aiiHbIN JIeC) B ﬁ: % BoTHI
g e
Eython IKoc-8.1
IMKoc-8.2
IMKoc-8.3
KonrponwHas pabora No 2 YK-1.1 NMUCbMEH- 2
YK-1.2 nas pabora
VK-1.3
[MTKoc¢-8.1
[TKoc-8.2
[TKoc¢-8.3
Tabnuua 5
Hepe‘leﬂb BOIIPOCOB JJdH CAMOCTOATE/ILHOI0 H3VUCHHH JHCHHILIHHBI
Ne Ilepeyens paceMaTpHBAEMbIX BOIIPOCOB AJIH
Ne pazgesia H TeMbI P p P P A
n/n CAMOCTONATENBHOI0 H3Y4eHHSs
1. | Paszmen 1. Beenenue B OcobeHHOCTH GUIbTparui U oOpalleHHsT K TaHHBIM. 3arpyska

HAYKy O HaHHBIX. OCHOBBI

pabotsi B Python

YK-1.2, [1Koc-8.1)

IaHHBIX B (hopMmare json. Beox maHHBIX ¢ kmaBHATyphL (YK-1.1,

2. | Paznmen 2. OcHoBHBIC CTa- | BapHalMoOHHBIN pAn pacmpeleNeHus A IUCKPETHOro MpH3Ha-
tucTHkH B Python ka. [Tonuron pacnpenenenus. [lokazarenn acMMMeETpUM W 3KC-
necca. bubnuoreka pandas. (VK-1.1, YK-1.2, ITKoc-8.1)
3 Paznen 3. I'paduueckue Matematnueckue 6mbanorexn: SciPy. (YK-1.1, YK-1.2, [TKoc-




Noe IMepeueHns paccMaTpHBAEMBIX BOMIPOCOB 1JIs
Ne pazaena u Tembl
CAMOCTOSTEILHOTO H3Y eHHS

Bo3mMocHocTH Python 8.1, [TKoc-8.2)

4 Paszpnen 4. Crarucruue- Jorncruueckas perpeccus. (YK-1.1, VK-1.2, YK-1.3, [1Koc-8.1,
ckue MeTomsl B Python ITKoc-8.2, TTKo¢-8.3)

S Pazpen 5. Mawnnunoe ObGyuenue ¢ yuurenem u 0e3 yuurens. [Ipobnema nepeobyue-
obyuenue B Python nust, (YK-1.1, YK-1.2, VK-1 .3, TTKoc-8.1, TTKo¢-8.2, TTKoc¢-8.3)

5. OOpa3zoBaTe/ibHbIE TEXHOJOTHH

Tabmmma 6
Hpumeneﬂue AKTHBHBIX H HHTEPAKTHBHLIX Oﬁpa3OBaTeﬂbelX TEXHOJOTHi
Ne HaumveHoBanue HCIMOJAb3YEMBIX AKTHBHBIX H HH-
Tema u opma 3auaTusn .
n/n TePAKTHBHBIX 00pPA30BATEbHBIX TEXHOJOIHi
1. | [paxrudeckas padbora Ne 3. 113 Henoeas urpa
BBB,HCHI’]G B OCHOBHBIC MaTEeMa-
Tuueckue monyau Python

6. Tekymuii KOHTPOJ/Ib YCIEBAEMOCTH U NPOMEKYTOYHAS ATTECTALUA 110
HTOTAM OCBOCHHSI THCITHILTHHBI

6.1. THNOBBIC KOHTPOJILHBIC 33/IaHUS] WJIH HHBIC MATEPHAJIBI, HCOOXO/THMBIC
AJISl OL€HKH 3HAHUHA, YMEHUH H HABLIKOB H (HJ/IH) OILITA AEATE/IbHOCTH

Koumpoavnas paboma Ne |
Bapuanr 1
l. Cosgatite MaTpumy A:
Z2 31
3 5 2
4 815
HJobaBbTe E 310 MATpHIE CTOXOCH CIpaBa ¢ HoMepoM Bamero BapuanTa

Cosaatite marpuiy B:
6 6 2

4
3

=1 Choo

Z
8

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

BCKTOP ¥. BeiOpath cayuaiinoe uucao oT 2 10 15 M yMHOKHTE €ro HAa 5-blil 2CMEHT BEKTOPA Y.

3. Coaaars cioBaps W: 1-A
2-B
3-C
4-D
BrigecTu TONBKO 0003HaUeHUs OYKB. BBIBECTH HA ne4aTh TONBKO HUPHI.
HobaBuTs cnoBapb Z: 3-C
4-D
5-E
O0benuHuTh 2 coBapst 0OHOBHB MPH 3TOM W.

Bapuant 2
1. Cosgaiite MmaTpuny A:



e o~
ml.DLkJ
U opa

00aBBTE K 3TOH MaTpHIle cTOoI0EL CIpaBa ¢ HoMepoM Bamrero BapraaHTa.
o3datiTe MaTprmy B:

o =y
=1 & a

6
D
8

Haitrn: |[E » B~* + AT « B
HaiiTi MpOoM3BCACHHC BBIACACHHBIX 2ACMCHTOR MATPHIL,

2, CosaaliTe mocaea0BaTeILHOCTL X M3 100 cayyaitneix wucen, [epemeaiite sexrop x, Ordepute w3 Hux 10
urced (v). Beidpars caydaiinoe yncmo o1 | 10 12 H YMHOKHTE €T0 Ha 7-BIH 37IEMEHT BEKTOpA V.

3. Coagars cioeaps W: 1- ouH
2-nBa
3-mpu
BriecTH TOMBKO C0Ba. BRIBECTH Ha MeYaTh TOIBKO LA PHL
JobaBuTh cioBapb 7 3-Tpu
4-ueThIpe

O6benunuts 2 cnosapst 0OHOBUB npu HTOM Z.

Koumpoasnas paboma No 2

Bapuant 1

i Cospaiire Bexrop v: 2,3.4,2.3,2.3,4,1,1,1,5,6,6,6.

Hobasbre B KOHEL BEKTOPA deMeHTb 5,7,8

OTtcopTupoBaTe BEKTOP MO Bo3pactaHuio. [TocTpouTs OruBy paH:KUPOBAHHOIO psiga. Y JaiuTb
37€MEHT, CTOSLIHI Ha 4 MecTe B OTCOPTHPOBAaHHOM cnucke. Ha BTOpyro MO3UILNIO BCTABUTH
3HaueHue «6». Co3maTh BEKTOP X, cocTosiuit u3 20 cnyyaitnbix yncen. OObeAMHUTEL BEKTOPHI X H
y. IlpoBEpHTE COOTBETCTBYET JIH OH HOPMAJILHOMY 3aKOHY PacIpeneIeHHs MTOTyYUBIIHICI BEKTOP
o kpurepuro Hlamipo. CrenaTe BEIBOI.

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

1

2

3

4

5

3. 3arpy3uTh gaHHble 10 CBOeMy BapuanTy u3 Qaina «danupie». Qnpenenurs KOPPessiLuio

mesxay BPIT na pywry nacenenusi (y) 1 MHBECTHLMSAMHM B OCHOBHOM KanuTaj Ha aywy (X)
Hacenenus. [TocrponTs ypaBHenue perpeccun y ot x. PaccuuraTs no nokasaTento X CpeaHion,
MeauaHy, aucnepeuto u kosppuument sapuaunun. Cuenars BbiBoA 00 0QHOPOLHOCTH
COBOKYITHOCTH.

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

- IepeBo peLueHuii,

-chnyyaiiHbi nec.

Bapuant2

1. Coszgaaiite 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 PAHXKUPOBAHHOIO Psida. Y 1alMTh MAKCUMAaJIbHBINA d1eMeHT u3 psiga. Ha ropyro no3uumio
BCTaBHTh 3HaUeHue «3». Co3maTh BEKTOP X, cocTtosammii u3 30 ciaydaitnbix uncen. O0beanHUTD
BeKTOpbI X U y. [IpoBepHUTh COOTBETCTBYET JIM OH HOPMAJIbHOMY 3aKOHY pacnpeneieHus
TMONYYUBLINMICS 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. llpumep: Beoaum 2, 5. Bexon:
2

3

4

5

IIpenycMOTpeTE YCIOBHE, UTO X IOJKEH OBITh OOMIbIIE V.

3, 3arpy3uTs gaHHble 10 CBOeMy Bapuanty u3 Qaina « Jannsien. Qnpenenurs KOPPessiuio
mesxay BPIT na pywry nacenenusi (y) 1 MHBECTHLMSAMHU B OCHOBHOM KanuTaj Ha aywy (X)
Hacenenus. [TocrponTs ypaBHenue perpeccuu y ot X. PaccuuraTs no nokasaTento X CpeaHion,
MenuaHy, aucrepeuto n koadgduunent sapuaunun. Cuenars BbIBOA 00 OJHOPOIHOCTH
COBOKYITHOCTH.

4 3arpy3utb nannble student-por2.csv B Python. s nepemennoii G3 nosectu
KJacCu(PUKALMIO METOIAMH:

- IEPEBO pPeLIeHHH,
-CIIy4aiHbIi Jiec.

Bonpocob! K 3auery

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

CyLUHOCTb MOHATHH: JaHHBIE, MH(pOPMaLUs U MOKa3aTeNb.

Yto Takoe ctatucTHka? OTAWYUSI CTATUCTHKH OT HAYKH O JTAHHBIX,

B yeM ¢cyTb MalIMHHOIO 00yueHus?

HMcKyCCTBEHHBIH MHTENNEKT: MOHATHS U NPAKTHYECKOE TPUMEHEHHUE.

(OCHOBHBIE OITUCATENILHBIE CTATUCTUKH, MIX mATEpIIpeTanus.

CTaTUCTHYECKUE THIIOTE3bL: CYLIHOCTD, [IPUMEPBL.

OcoOeHHOCTH TPUMEHEHW ST KOPPETSTIMOHHO-PETPECCHORHOTO aHATH3A.

CyIIHOCTb MHTE/UIEKTYAIbHOIO aHAIM3a JAHHbIX.

10.01nuumns Mexxay riiybokuM U MAllIMHHBIM 00Y4YCHUEM.

11.CymmocTs nmpogeccun Data Scientist.

12.OcHOBHBIE BO3MOKHOCTH A3bIKa IporpaMMmuposanus Python B nayke o nan-
HBIX.

1351361k iporpaMMupoBadus Python: THIBI TaHHBIX, OTIEpaIiy HAJl YACTOBBIMHU
THITAMM JAHHbIX.

14 A3bik nporpammupoBaHust Python: ¢TpoOkM, CIUCKKH, KOPTEKH, CIOBAPH.

15. 51381k iporpaMMuposanus Python: Bo3moxkHoCTH ONMOMIMOTEK math, numpy n
random.

16_513b1k nporpammupoBaHus Python: ctatuctuyeckue QyHKLMH.

17.T"padmveckre BO3MOXKHOCTH sI3bIKA TTporpamMmMuporanus Python.

18.CTaTuCTHYCCKUE TUMOTE3bl HA A3bIKC MporpaMMupoBaHus Python.

19. KoppensmunoHHO-perpeccionnbIi ananms B Python.

20.Metoabl MAIIMHHOIO 00y4eHus Ha a3bike Python.

21. Knaccudukalyis ¢ moMOLLBI AEPEBbEB PELLICHUA.

22 Knaccu(ukanms ¢ ToMOMIBI METO/BI « CITyqaiHbIi Jiecy.

23.IlpakTuyecKoe NPUMEHEHUE METO10B HAYKH O 1AHHBIX.

el W G sl o e



ITpumep pador
Ipaxmuueckas paboma Ne 1. Ocnosnsie mepmuisl U ROUSMUs HAYKYU O OAHHBIX.
Bonpocet 015t 00CYyACOCHUA:
1. TTonsitne «Hayka o mannsrx (Data Science)». JIoCTOWHCTBA W HEOCTATKH pas-
JAMYHBIX ONPEACICHUHA NOHATHS.
2. CywHOCTb NOHATHH: AaHHbIE, MH(POPMALMA W TOKA3aTENb.
3. Yto Takoe craructuka? Uro Bel moAMMaeTe Mo MaTeMaTHuecko CTaTHCTH-
KOi?
4. HeoOX0aMMOCTb CTAaTMCTHUKH B HAYKE O AAHHbIX.
5. Uro Takoe MammHHOE 00y4eHne? B 4eM CyTh MAITUHHOTO 00Y9IEHHUsI?
6. MCcKyCcCTBEHHBIH MHTEILIEKT: IOHATUA U IPAKTUYECKOE [IPUMEHEHUE.

Ipaxmuueckas paboma Ne 2. Tunvr oanneix Python u memoowvr pabomui ¢ Humi.
3arpysute spyder. Co3paiiTe cieayroLIMe TUTTBl JAHHBIX: TIEPEMEHHBIE, JIUCTEL, CII0-
BapH, KOPTEKHU. TSI BEKTOPA HATIACATEH aNTOPUTM PacyeTa.

Z I ma.x(b_]z—hm:"n (b) N 1—[ .

[TocTpouts B nopsake yobisanus BEKTOP b, HalT¥ Npou3BeaeHe 5 U 2-10
3JICMEHTOB B OTCOPTUPOBAHHOM CITUCKE.

Cnosapes W a- A
0-b
B-V
BrisecTn TOnbKO ciioBa. BeIBECTH HA 11€4ATh TOJBLKO PYCCKUE OYKBbI.
HNo6aBuTh COBaphb s c-C
a-d

OO0beauHUTS 2 c1oBapst OOHOBUB IIPH STOM Z.
Bompocs! k 3awure:
1. B dyem ocobennoctu paboThbl CO CIIOBAPSIMM.
2. JInst 9ero MOTYT MCTIOJIB30BAThCA CIIOBAPH.
3. O0GpalieHue K SIEMEHTOB BEKTOPOB.
Hpakmuyeckas paboma Ne 3. Beeoenue 6 ocnosnvie Mamemamudeckue Mooyiu
Python
3arpysure spyder. HamummTe anropuT™ pacyera s JIFo00ro X:

IEED)
—  x_ +1g |x|
sin [E)
|cosxf2
|T +Inx

\ x

OKpyriHTh B OONBIITYIO CTOPOHY.
Bompocel K 3amure:

1. Bo3amoxkHOCTH MOoaysd math.

2. CrniocoOsl pacueTa JorapugmMos.

3. Tpuronomerpuueckue (PyHKUUU.

Ipaxmuueckas paboma Ne 4. Ynpasnsouue 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 aBTOMaTU4E€CKU IIPUCBOMTE EPBOI 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 MOCTPOCHUS PAHXUPOBAHHOTO paaa 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 pe3yabTarhl. OPOPMUTL OTYET C 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.
Bomnpocs! k 3awure:

1. OueHka KQueCTBA YPABHEHUS PETPECCHI

2. OueHka 3HaAYUMOCTH YPaBHEHHS B LICJIOM

3. OueHka 3HaYUMOCTH MapamMeTPOB YPABHEHUSA 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 HH(POPMALHOHHOE 00ecneyeHHe THCIHIJIHHbI

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. —
Mockea . MznarensctBo HOpaiit, 2022, — 538 ¢. — (Bricuiee obpasora-
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. Crankesuu, JI. A. MIHTeneKTyanbHbIE CHCTEMbl M TEXHOJIOTHH | YUEOHHMK 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 MpOrpaMMHOT0 00eCTICYCHIS

Tadnuua 9
llepeyenn NPOrpaMMHOro odoecneyeHust
HaumenoBanue I'o
No umMeHoBatme HaumenoBanue Tun A
pazaena yuedHou ABTOp paspa-
n/m NporpaMMbl | MPOTPAMMBI
JAHCHHILIHHbI 00TKH
Pasgen 1. BeencHie B HAyKY O OaH-
abix. OcHosol padors: 8 Python
Pasmen 2. OcHoBHBIE CTATHCTHKH B
Python
P 3.7 - ) A
4 |Pasnen paduueckne BOIMOKHO ro—— —_ nacon‘da 2019
ctu Python Enterprise
Pazgen 4. CtaTHCTHYECKHE METOILI B
Python
Pazpen 5. Mammanoe oOyuenue B
Python

10. Onucanue MaTepHAILHO-TEXHHYECKOi 6a3bl, HEOOX0AUMOI 1151
OCYIIECTRICHHSI 00Pa30BaTEIHLHOTO TPOIEcca Mo TUCIHIITHHE

Tadnuua 10

Cgenenusi 00 00ecne4eHHOCTH CHENHAIU3HPOBAHHLIMY AYAUTOPUAMH,
Ka0HHeTaMH, 1a00paTOPUAMH

HanMeHOBAHHE CIENHAJBHBIX MOMELIE-
HHH H NIOMeleHui 115 CAMOCTOATe/Ib-
HoH padoTsl (Ne yueGHoro Kopmyca, Ne

AYAHTOPHH)

OcHaleHHOCTH CHENHATBHBIX MIOMeNmeHHil H 1o-
MelleHHIl )il cCAMOCTOATEILHOI padoThl

1

2
P

vuebnas ayormopus Oist HpoSeoenus Sansumuii ier-
YUONTIO20 MU, YueOnas avoumopus O spyino-
BBIX U UHOUBUOVANBHBIX KOHCYILIMAYUI, yiebnas
AVOUMOPUS OA5 INEKVIe20 KOUMPOA 1 RPOMENCY-
mounoil ammecmayuu (21 yuebuwiili kopnye, 102
ayo.)

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

2. Ilpoekrop 1 wr. (6e3 uue. No) — npuobpeTanics He 3a cHer
CpeacTs By3a

3. Bawnzmamoyctoiumsbiii mkad 1 mr. (Mus Ne558350/7)

4. Cucremublit 0ok P-4 541 3200 Mhz/1024 Mb/ 80 Gb /
DVD-R c morutopoMm | mr. (MuB. Ne558777/9)

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

6. Oreerymurens nopomkoseid | mr. (HMuB. No539527)

7. TlogsecHoe kpenncHHAE K orHeTymHTeMO | mT. (MuB. No
359528)

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

9. Jlaska 20 mrT.

10. Crom ayauropHsrii 20 mT.

11. Cron nna npenomasarend | mr.

12. Ctyn 2 mr.

13. Mocka maprepras | mr.

14. Tpubyua HamomeHad | mr. (0e3 nHB. No)

yuebHas ayoummopus 0ig NPOReOeHUs 3aHIMUE ce-
MUHAPCKO20 MURG, V4eOHas avOumopus o 2pyn-
NOBBIX U UHOUBUOYAALHLIX KOHCYVALIMAYUH, Ydebnas
QVOUMOPUL DA MEKVIec0 KOUMPOis U mpoMeNcy-
MOYHOE QMMECMayiy, ROMEWENUe Ot CaMocmaos-
mersioil pabonisl (24 yuebuviit kopryve, 302 avo.)

1. Cucremustii 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. Mownwurop 10 wr. (6e3 uus. No) - npuodpeTanucsy He 2a CHeT

CpeaCTB BY3a

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

Tymda 1 mr. (MuB.Ne594168)

IToasecHOE KpenmaeHHE K orHeTymuTemo | m. (Mus. Ne

o LD




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

CTv ACHUCCKOC ODLICHKUTHC Komuatb! 114 caMONOArOTOBKU

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, NoayuuTs B OHONHUOTEKE PEKOMEHA0BAHHBIE YUEOHHKH U 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-
METOAUUECKOH JIUTEpATyPbl, NOATOTOBKY K MPAKTHUECKUM 3aHATHIM, CAMOCTOSTE b~
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.




CTyaeHT MOXKET MPOBECTH COOCTBEHHOE CTAaTUCTHUYECKOE HAOMIOACHHME 3a COo-
[HATBHO-3KOHOMWYECKUMHA SBJICHUSMH, TPEICTABRIIAIOIMNAME €r0 HAYYHBEIH HHTEpEC,
MOCTPOUTH CTATUCTUYECKYH MOJENb, CACNATh MPOrHO3. B ciyyae Hamekawero Ka-
9YECTBA, €r0 padoTa MOXKET OBITH 3aCNyIIaHA HA HAYYHOM KPY)KKE Ka(eapsl WU Ha
CTyJleHYeCKOH HayuHOil kKoH(pepenuuu. [lo pelenunto xkadeapbl, CTYASHTbL, 3aHsiB-
IIHE MNPHU30BbIE MECTA HA HAYYHBIX CTYACHYECKUX KOH(EPEHLHMIX, MOTYT OCBOOOMK-
JATRCS OT CJTaYH 3a9eTa 10 JUCIIHTIIAHE.

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

VapsaakuH 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
Anexcanap EereHbesutd, acCHCTEHT kapeapbl CTATUCTHKH W 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-
HOCHB TIONTYHEHHS 3a8BIEHHbIX Pe3yNbTaToOB,

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 3HAHMN CTYAEHTOB, npenycmoTtpeHHas [Iporpammoii,
OCYLIECTBISICTCA B (hOpMe 3a4eTa B 1 CEMECTpe, UTO COOMGEmCmeyen CTaTyCy MUCIHIUTHHBL, Kak
OUCLHIIIMHHL 4acTH, hopMupyeMoill yuacTHHKaMH o0pa30oBaTeNbHBIX OTHOLICHUI yueOHOro IuKiIa
—Bb1.B ®I'OC BO nanpasnenus 09.03.02 «Hughopmayuonnsie cucmems i mexnonoziai ».

12. @opmbl OLIEHKH 3HaHWI, npeacTaBneHHbie B [IporpamMme, COOTBETCTBYHOT crneuuduke
AUCLIMIUIMHBL U TPEDOBAHUAM K BbIMYCKHUKAM.

13. YueOHO-MeTOOHYIECKOS OOCCICUCHHE AUCIUIUIMHBEI MPEICTABICHO: OCHOBHOH JTHTEpa-
Typoil — 4 ucTouHHKA (0a30BBIH YUeOHHK), TOTTONHHTEIBHON MUTEpaTypoii — 4 HauMeHoBaHus HH-
TepHer-pecypesl — 4 ucrounuka u coorsercrayer Tpedosannsam PIOC BO nanpasnenus 09.03.02
«ndopmMaunoHble CUCTEMBI U TEXHOIOTHI .

14. Marepuanpuo-rexuudeckoe odecnedenue IUCLUMIUIMHBL COOTBETCTBYET crieunduke
aucuuniuHbl «OcHOBBI Hayku 0 naHHbIX (Data Science)» u obecneunBaeT UCMONL30BAHUE COBpE-
MEHHBIX 00pa30BATENbHbIX, B TOM YUCIE UHTEPAKTUBHBIX METOJOB 0DYUYEHUS,

15. Meroguueckie  pEeKOMEHOALMU  CTyOeHTaM W METOAHYECKHE  pPEKOMEHIALHH
IpenoaapaTeNsIM 110 OpraHu3alMu 00yUeHHs MO ANCLUIUIMHE AAr0T MPEACTABICHHE O CIIeHU(IKe
o0yuenus no aucuurinHe «OcHOBBI HaYKH 0 JaHHbIX (Data Science)».

OBIIWE BBIBO/BI

Ha ocHOBaHWH MPOBENEHHOTO PELEH3UPOBAHKS MOYKHO CIENaTh 3aKIKUYEHHE, YTO XapakTep,
CTPYKTYpa W cofep:xkaHue paboueil nporpammbl aucimriudbl «OCHOBBI Hayku 0 AaHHbiXx (Data
Science)» OIIOI1 BO no nanpaenennto 09.03.02 «Hudopmayuonnsie cucmemsr 4 mexnonocuu»,
HaIpaBlIeHHOCTh «KKoMNBIOTePHBbIEe HAYKH H HHTELJIEKTYAJBHBIH aHAaMH3 AaHHBIX (Computer
Science & Data Mining)» (kpanubukauys BBITYCKHIKA — Oakanasp ), pazpaboTanHas XapHTOHO-
BOil A, E., x.3.H,, 1oueHTOM Kadenps! cratuctuku v kubepHetuku u YabsHkuaeiM A E. accucren-
TOM KaeIpbl CTATHCTHKH 1 KHOSPHETHKH, COOTBETCTBYET TpeGoBanusm @I'OC BO, coBpeMcHHBIM
TpeOOBaHHAM SKOHOMHKH, PBIHKA TPYZA U IO3BOJIHT IIPH €€ pealm3alliil YCIICIIHO 00eCIIeYnTh
hopMHUpOBaHKE 3aSBIEHHBIX KOMIIETEHLIMH.

Penenzent: Konmomeesa E.C., monent kadeapnl punancos PI'EOY BO «Poccuiickuit rocynap-
CTBEHHEIN arpapHeii yHuBepcuTeT — MCXA nmenn K.A. Tumupsaszesa», Kavuiar
HKOHOMHMYECKUX HAYK

(noamuce) g ‘ /
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