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1. HEJIN U 3AJIAYUN OCBOEHUSA JUCLHUITIINHbI

Leanb aucuMIIMHBI
MOJIy4YeHHE KOMIIETEHIIMM, HEOOXOIUMOM /J1s1 BBIMOJIHEHUSI HOBOT'O BUJA MPO(EeCcCHOHATbHOM
JeATeIbHOCTH B 0o0OJlacTM  MH(POPMALIMOHHBIX  TEXHOJOTMH  OoOydarommxcsi IO
CHEUAIBHOCTSAM W HampalieHusiM noarotroBku WT- cdeppl; npuodbpereHue HOBOU
KBaTM(UKALIMA CUCTEMHBI AHATUTHK

3aaum JUCHUILIMHBI:
1. M3yyeHne HOpMATUBHOM TOKYMEHTAIIUU 10 MPEIMETHOM 00J1acTH (PYHKIIUU CUCTEMBI
2. 3yuyenue ycTpoiicTBa OM3HEC-TTPOLIECCOB OPraHU3ALIMHT
3. VMHTepBbIOMpPOBAHME IOJIB30BATENIEd YpPOBHS CHEIMAJIMCTA IOJ PYKOBOJCTBOM OoJiee
OIBITHOT'O KOJUIETH
4. HabmrogeHue 3a IMTAaTHOM pabOTOH MOJIb30BaTeIICH
5. Onucanue ciieHapueB (aKTUUECKOW paboThl MOJIb30BATENIEH C CUCTEMOW M BBISIBJICHUE
MPOOJEMHBIX MECT BO B3aUMOJEHCTBUM C CUCTEMOM
6. M3yuyenue cucreM-aHaJI0TOB U JOKYMEHTAIIMU K HUM
7. 3yueHue xypHaaoB oOpalleHnii mojib30BaTeiei
8. dopMynMpoBaHUE TUIOTE3bl O IMOTPEOHOCTSX M MpoOJIeMax 3aMHTEPECOBAHHBIX JIHI]
OTHOCUTEIbHO (DYHKIIUI CUCTEMBI
9. YcTaHoBKa M Ha3HAUY€HUE TUIA TPEOOBAHUS K CUCTEME U MTOACUCTEME
10. BeisiBiIeHUE U YCTpaHEHUE MPOTUBOPEUNA B TPEOOBAHUSIX K CUCTEME U MTOJICUCTEME
11. YcranoBka B3aMMOCBSI3U TPEOOBAHUHN K CUCTEME U IMOJCUCTEME C MPOYUMU MMPOEKTHBIMU
apreakTamu - TECTAMH, KOJIOM, apXUTEKTYPHBIMU MOJCITISIMU
12. MonenupoBaHue yCTPOMCTBA CUCTEMBI U MOACUCTEMBI C UCIOJIB30BAHUEM CTPYKTYPHBIX
TEKCTOBBIX, TAOJUUHBIX U IpaUUeCcKuX HOTAIUH

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OBPA3OBATEJBHOI

IMPOT'PAMMBI
JucummiiiHa OTHOCUTCA K (paKyJbTATUBHBIM JUCHUIUIMHAM y4yeOHOro IUIaHA IO
Hanpasiiennto mnoarotoBku 01.03.02 «IlpuknagHas MaTteMaTuka W uHbopmaTuka». s
YCIIEIIHOTO OCBOEHMSI JaHHOW [UCUMIUIMHBI HEOOXOIWMbI 3HAHUS, YMEHHUS U HAaBBIKU,
MPUOOPETEHHBIE B PE3YJIbTATE OCBOCHUS TUCHUIUIMH MHGOPMATHKA, alredpa U reoMeTpus,
MaTeMaTUYeCKUH aHalu3 U LU(poBas rpaMOTHOCTh 0053aTENIbHOM YacTu. 3HAHUS, YMEHUS U
HaBbIKH, TPUOOPETEHHBIE B Pe3yJIbTATe OCBOCHUS TaHHOW JUCHUIIIMHBI HEOOXOIUMBI IS
YCIIELTHOTO OCBOEHMSI JUCHUIUIUH (pelepaibHOIO TOCYAAPCTBEHHOIO 00pa30BATEIBbHOTO
CTaHJapTa BbIclIero obpa3zoBanus nmo HampabieHuto noarotoBku 01.03.02 «IlpuknagHas
MaTeMaTuKa 1 THPOpMaTUKa».

3. KOMIIETEHLHA OBYYAIOLLIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA INCHUIINHBI 1 UTHAUKATOPBI UX JOCTU/XEHUA

3.1. YHI/IBepCHHBHble KOMIICTCHIUU 1 HHAUKATOPBI UX JOCTHKCHU A

Kareropus (rpynmna) Kon n HammenoBanue Kon n HaumeHoBaHME UHINKATOPA
YHUBEPCAJIbHBIX YHUBEPCAJIbHOMN JIOCTUKEHUS YHUBEPCATIBHOMN
KOMIIETEHLIUI KOMIIETCHLIU KOMIIETEHLIU
CucremHoe u|YK-1 Cnocob6en | U] - 1yk-1 3HaTh: - METOAMKH ITOUCKA,
KPUTHUYECKOE OCYIIIECTBIISATh coopa m 00paboOTKM HMHPOPMAIUU; -
MBILIEHUE KPUTUYECKUI AHAJIN3 | AKTyaJIbHbIE POCCUMCKHUE U
MPOOJIEMHBIX  CUTYyaIui | 3apyOekHbIE UCTOUYHMKH UH(POPMAILINT
Ha OCHOBE CHCTEMHOTIO |B cepe npodeccuoHanbHOU
MOJIX0/1a, BEIPAOATHIBATE | IEATEIbHOCTH; - METOJ CHUCTEMHOTO
CTPATErnIo AEUCTBUI aHaJIN3a.
NI - 2 ykx-2 YMeTb: - NPUMEHATH
METOJUKHU MTOUCKA, cobopa u
00paboTKH HHpOPMALINH; -
OCYLIECTBJIATh KPUTUUECKUI aHAIU3 U




cuHTe3 MH(MOpPMAaLMM, TOJIYYCHHON U3
pa3HBIX MCTOYHHUKOB; - TPUMEHATh
CUCTEMHBI TOJIXOM IS pelIeHUs
IIOCTABJIEHHBIX 3a4a4.

N - 3yk-3 Bmnagers: - Meromamu
MoKCKa, cobopa u 00paboTKH,
KPUTUYECKOTO aHajiu3a MW CHHTE3a
nHpOpMALNH; - METOIUKON
CHUCTEMHOTO TIOAXOJA ISl PEIICHHS
IMOCTaBJICHHBIX 3a/ad.

4acoB.
1 —Ne i/

2 — Tema (pa3aen) AUCHUILUTHHBI, KypcoBasi paboTa (IMPOeKT), MPOMEXyTOUHAS aTTECTaIUs

3 — Cemectp

4. CTPYKTYPA JNUCHUITINHBI

OO6mmas Tpy10eMKOCTh JUCUMIUIMHBI cocTaBsgeT 8.00 3aueTHbIX equHHIIBI, 288.0 akaaeMUUeCKux

4 — Buibl KOHTAKTHON paOOTHI U TPYIOEMKOCTH (B aKaIEeMHUYECKUX Yacax)
4.1 - JI (JIexuum)

4.2 — Jlexuuu B BUJI€ TPAKTUYECKON MOATOTOBKHU

4.3 — I13 (ITpakTryeckue 3aHATHS)

44— HpaKTI/I‘-ICCKI/Ie 3aHATHUSA B BUIC HpaKTH‘IeCKOfI IIOATOTOBKH

4.5 — JIP (JTabopaTtopHbie paOOTHI)

4.6 — JlabopaTopHble paOOThI B BU/I€ IPAKTUYECKON TOATOTOBKHU

4.7 — UKP (Muas xoHTakTHas paboTta)

4.8 — KTO (KoHTpoJib TEOPETHYECKOTO OOYUCHUS)

4.9 — KO (KoHTposb Ha sK3aMeHe)

5 — KoHTpob (B aKkaIeMHUYECKUX Yacax)

6 — CaMocTtosTenpHas paboTa (B akaJeMHUISCKUX Jacax)

7 — @OpMBI TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 5 6 7
41114243 (44(145]14.6|4.7]148149
1 MaTtemaTuka 3 34 110
JUTSL aHAJIN3a
JTAHHBIX
2 | Mactpymentsr | 4 34 109.8
aHanmsa
JTAHHBIX
3 3aueTr 0.2
HTroro 0.0 0.0 68.0 00102100 0.0 |219.8

5. COAEP KAHHWUE INCHUITJIMHDBI

5.1. JIaGopaTopHble 3aHATHUS

HaumenoBaHue TeMbl

COI[ep)KaHI/IC TCMBbI




Jluneitnas anrebpa

Bektopbl: omepamuum  HaJ BEKTOpAMH; BEKTOPHOE
IPOCTPAHCTBO; ~ OCHOBBI  TpUroHOMeTpuu. Hopmsr:
CKaJISIpHOE TPOU3BEJIEHNE BEKTOPOB; HOPMBI BEKTOPA;
cBsi3b L2 HOpMBI U CKaJApHOTO IPOU3BEJICHUS;
paccrostHue MEXIY BEKTOPAMMU. Martpuubl:
apudmernyeckue omnepanuuu HaJl MaTpuUlaMd M HX
CBOICTBA; YMHOKEHHE MATPULIbl HA BEKTOP; JIMHEWHAS
(HEe) 3aBUCUMOCTH M 0a3UC; MATPUUHOE MEPEMHOKEHUE.
OOpaTHass MaTpuua U  OINPEIEIUTENb: OOpaTHas
MaTpula; BBIPOXKIEHHAS MaTpUIA; ONPENEIUTENb, €ro
IPUMEHEHHE U  CMBICH; YOPOILUEHHWE MaTPUUYHBIX
BBIPAKEHUM.

MaremaTnueckuii aHaIu3

DyHKIMK: onpeneneHne GyHKIMU 1 rpaduka GyHKIUH;
nuHelHass (GYHKUUS; TOJUHOMMHAIbHAS — (YHKLHUS;
OMHMCAaHME  JAaHHBIX C  TOMOUIbIO  (YHKIIMIA;
nmokaszaTtenbHas — QyHKIus;  jgorapudm;  oOpaTHas
byHKIUS; MO/yJIb; KOMITO3ULIUS (GyHKIUN.
[Tpou3BoaHble M MHTErpajbl: MPEAes; MPOU3BOIHAS;
npaBuUia HAXOXKICHHS IPOU3BOJHBIX; IKCTPEMYMBI
byHkIMif;  cBoiicTBa  (PYHKUMU:  MOHOTOHHOCTb,
BBIMTYKJIOCTh. (DYHKIIMKM  HECKOJIBKUX TEPEMEHHBIX:
(YHKIMA HECKOJBKMX TEPEMEHHBIX; BHU3yaTH3aIlHs
(GyHKUMU ABYX TEPEMEHHBIX; 4YacTHas IPOU3BOIHAS;
rpaaueHT (QYHKIUHU; IKCTPEMyM (YHKIIUM HECKOJIBKUX
MIEPEMEHHBIX; TPAANCHTHBIN CITYCK.

[TpunoxxeHve TMHEHHON aIre0pbl
B AHAJIN3€ JAaHHBIX

JIuHeliHasa perpeccusi: ONpPENeIEHUE MOJEIN JIMHEMHOU
perpeccuy;  HaxOXXICHUE  IapaMeTpOB  JIMHEMHOU
perpeccun kak pemrenue CJIY; GyHKIUS OmMMOKH U ee
MUHUMM3ALIUS; AHATTMTUYECKOE peuieHue TS
MapaMeTpOB PErpeccuH; KOJUIMHEAPHOCTb B JAHHBIX,
peryaspu3anus; TpaJueHTHBINA CIIYCK I HAXOXICHHS
napaMeTpoB JiMHeHHOW  perpeccun. CoOCTBEHHBIE
BeKTOpbl U SVD: coOCTBeHHBbIE 3HAYEHHUS! U BEKTOPBI

MaTpPULBL; FEOMETPUYECKOE IIPEACTABIICHUAE
COOCTBEHHBIX  BEKTOpPOB;  CHHIYJISPHBIE  BEKTODBHI,
CUHTYJIIDHBIE pasinoxeHus SVD; IIPUMEHEHUE

CUHTYJIspHOTO pa3zioxenus, PCA.

Teopust BEpOATHOCTEN U OCHOBBI
CTATUCTUKU

JIMCKpeTHbIE Cy4yailHble BEIMYUHBI: HUCXOJ, COOBITHE,
BEPOSITHOCTh; ~ CBOMCTBA  JAUCKPETHBIX  CIIy4alHBIX
BEJIMYMH; TUCKPETHBIE pacrpeneseHus. Bzaumoaeincraue
JUACKPETHBIX  CIy4YallHbIX  BEJIMYMH:  COBMECTHOE
pacnpeneneHie u KoBapuauus; YCIOBHASL BEPOSTHOCTb,
TeopeMa barieca; CEMIUIMPOBAHMUE, 0azoBas
BU3yalu3alysl [JaHHbIX; OCHOBHBIE OIHUCATEIIbHBIE
craTuCTUKU. HenpepbpiBHbIE CiIy4yaiiHble BEJIMYMHBI:
HEIIPEPBIBHBIC  CIIy4alHbIE BEIMYMHBI; HOPMAJIBHOE
pacnpenenenue u LIIIT; coBMecTHOe pacnpeneieHue,
CBSI3b BEJIMUMH, KOPPEISLHUS; YCIOBHASI BEPOSTHOCTh U
Teopema  baiieca 11 HENpPEpBIBHBIX  BEJIUYUH;
TUCTOIPAMMBl M ONMUCATEIbHbIE CTATUCTUKHU IS
HEIIPEPBIBHBIX BEIMYMH.

CraTucTudeckue METObI

CraTtucruyeckasi OIlGHKa IapaMeTPOB: BEPOSITHOCTH U
MPaBIOTIOI00ME; OIIEHKA MapaMeTPOB PaCHpPEICTICHHUS;




METOJI ~ MAKCHUMAaJbHOI'O  IpPaBAONOA00US;  IOMCK
apaMeTpoB JIMHEHHONH pPErpeccud € BEPOSITHOCTHOM
TOUYKHU 3peHUs. MeTOoJ TJIaBHBIX KOMIIOHEHT: MaTpula
koBapuanmy,; mnpumenenne PCA. Crarucruueckue
SKCIEPUMEHTHI U TPOBEpPKA THUIIOTE3: BEPOSITHOCTHOE
NPUHSATHE PELICHU; JOBEepUTeNbHbIe UHTEpBaibl; A/ B
TECTUPOBAHUE; IApAMETPUUYECKUE  TECThI;  pa3Mep
BBIOOPKH, €ro CBI3b C  OmMOKOW. MeTomasl
CTaTUCTUYECKOU IIPOBEPKHU TUIIOTE3:
HemapaMeTpUYEeCKUue TeCThl; OYyTCTpAN; HEIMHEHHOe
npeoOpa3oBaHUE JAHHBIX; MHOXECTBEHHAsh IPOBEPKA
TUIIOTE3.

BusyanbHbIe THCTPYMEHTBI

Knaccudukamus MHCTPYMEHTOB aHalIu3a JIaHHBIX.
OO630p UHCTPYMEHTOB, HE TpeOYIOIIMX HABHIKOB
nporpammupoBanus. O030p HMHCTPYMEHTOB aHaJIM3a
JTAHHBIX, B KOTOPBIX PUMEHSIETCSI TPOrpaMMHUPOBAaHUE.

OCHOBBI MPOTPAMMUPOBAHHUS HA
Python

Hasnauenne u npumenenue s3pika Python. OcHOBBI
paboThl ¢ UHTEPAKTUBHOM Cpelloil pazpadboTku Jupyter.
OcHoBHBIE TIOHSTHUS 513bIKa. OCHOBHBIE THUIIHI JAHHBIX.
JIuHeliHble  aIrOPUTMBL.  YCIIOBHBIE  AJITOPUTMBI.
[uxnuueckue anroputmbl. @yHkumu. Pabora ¢
IIOTOKOBBIM BBOJIOM-BBIBOJIOM.

bubnuoreka Numpy

Haszuauenue OubOmuoreku. OCHOBHBIE IIOHATUI U
ocobenHoctu. Tumbl npanHbix Numpy. OCHOBHBIE
oTiepaIyy HaJ| TUTIAMU JTaHHBIX

Cbop, opranuzanus 1 XpaHeHHe

[Tonsatue «Oomnpinne gaHHbIe». OCHOBHBIE BO3MOKHOCTU
M0 HAXOXACHUIO U cOopy MaHHBIX. OO30p OCHOBHBIX
WCTOYHUKOB JaHHBIX. OpraHu3aius ¢ BBIIIOJTHEHUE
coopa mpaHHbIX. OCHOBHBIE HWHCTPYMEHTHI cbOopa u
opraHu3aiuu 1aHHbIX. OCHOBHBIE BUJIBI TIPEICTABIICHUS
nanupix. [lTonstue SQL. PabGora ¢ 6a3zamMu JaHHBIX B
SQLiteStudio. OcnHoBbl SQL. Tunbr ganabeix SQL.
OcHoBHble Bubl 3ampocoB SQL. OcHOBBI ycTpoiicTBa
BeO-caifToB. 3BeueHne JaHHbBIX ¢ BeO-C

Pa6ora ¢ nagusimu B Pandas

ITonstue ™momyapHoct B Python. Kpatkuit 0630p
OCHOBHBIX MOJyJIeH, MPUMEHSEMbIX B aHAJIU3€ JaHHbIX.
Hasnayenne wu mnpumenenne Oubnuorekn Pandas.
OcHoBubie Tumnbl Pandas. V3BieueHue MAaHHBIX U3
DataFrame. Omnucatenpuble cratuctukd — Pandas.
OcHOBHBIE omepaluH, IPOBOJAUMBIE HaJ TUIIAMU
naHHplX B Pandas. Hasnauenume mnpemoOpaboTku
JTAHHBIX. MeToabl npenoopadboTku JTAHHBIX.
Bosmoxxnoctu 6ubnmnorexkn Pandas nmpu moctpoeHuun
rpaduKoB

Busyanuzamms maHHBIX
cpencTBami si3bika Python

Busyanuzamus KakK adexTrBHAS dbopma
npejacraBieHuss OaHHbIX. HazHaueHue OUOIMOTEKU
Matplotlib. HWurterpammss Matplotlib ¢ apyrumum
oubmuorekamMu. OCHOBHBIE (DYHKIMH OHOIMOTEKH.
[TocTtpoenne rpadukoB 1O AaHHBIM. TpaKTOBKa
rpadukoB. Hacrpoiika BHU3yalmbHOTO TIPEACTABIICHHS
rpagukoB B COOTBETCTBHM C IEIIMH U 3aadyaMu
uccrnenoBanus. Hasnauenme Oubnamorexku Seaborn.




OcobeHHOCTH MW OTJAWYUS OT JPYTUX MOJIYJIeH
noctpoeHust rpacdukoB. HWHrerpamus ¢ ApYruMu
oubnmmorekamu. OCHOBHBIE THIBI rpadukoB Seaborn.
ITocTtpoenue rpadukoB 10 maHHBIM. Hacrtpoiika
MpeJCTABICHUS TPa(UKOB.

6. CAMOCTOSTEJIBHASI PABOTA

Ne | HaumenoBaHue TemMbl Coneprxanue Tembl (paszzaena) TpynoemMkocTh
/11 (paznena) B
aKaJeMHYeCKUX
yacax
1 MaremaTtuka BoinosiHenue J1a0OPATOPHBIX pabor, | 110
TS aHATU3a oopMIIeHHE OTYETOB
JTAHHBIX
2 MHCTpyMEHTHI Brinmonnenue J1abOpaTOPHBIX pabor, | 109.8
aHaM3a ohopMITEeHHE OTYETOB
JTAHHBIX

7. OBPA3OBATE/IbHBIE TEXHOJIOI'MU

HNuTterpanbHyro Mojenb o00pa3oBaTeNbHOTO TIpoliecca MO JUCHUIUIMHE (HOPMHUPYIOT
TEXHOJIOTHHM METOJIOJIOTHYECKOT0 YPOBHS: MOAYJIbHO- PEUTHHIOBOE OOyUYEHUE, TEXHOIOTHUS
MOATAITHOTO (DOPMUPOBAHUST YMCTBEHHBIX JCHCTBUH, TEXHOJIOTHS PA3BUBAIONIETO OOyUEHUS,
3JIEMEHTBI TEXHOJIOTUU PA3BUTHUS KPUTUUECKOTO MBIIIJICHUS, camoyIpasiieHre. Ha 3aHsaTusx
HCITOJIBb3YIOTCS METO/TbI AKTUBHOTO 00yUeHUS: 3aJlaHuE C 3apaHee
3aIlJTAHUPOBAHHBIMU OITMOKAMM (3a/aHue- TTPOBOKAIHS), 3aJaHNe C pa300pOM KOHKPETHBIX
CUTyaIlMi, MO3rOBOW INTypM, HHTEpaKTHBHas JiabopaTtopHas paboTa. PexomeHmyercs
HCITOJIb30BaHNE HWH(POPMAIIMOHHBIX TEXHOJOTHH TpU OpraHu3allid KOMMYHHMKAIIUU CO
CTyIEHTaMU  JUIS  TPEACTaBICHWS  WHPOpPMAIMU,  BBIJAYM  PEKOMEHIAIUH U
KOHCYJBTUPOBAHUS IO OINEPATUBHBIM BOIMpocaM (3JIEKTPOHHAS I10YTa), WCIOJb30BaHUE
MYJIbTUMEIUA-CPEACTB MPU MPOBEICHUN Ta00OPATOPHBIX 3aHSATUM.

8. OUEHOYHBIE CPEJCTBA JIJI IPOMEXYTOYHOM ATTECTALIUU
KoHTponhb 3HaHWIA, TOJYYEHHBIX CIyIIATEISIMH TIPU OCBOCHUHU pa3[eioB (MOJIYIICH)
ITporpaMmbI, OCyIIECTBIISIETCS B CIIEAYIOMMX (hOpMax:

- TeKYIIUH KOHTPOJIb YCIEBAEMOCTH — OOECIIeUnBAET OLIEHUBAHKE XO/1a OCBOEHUS Pa3/IEIOB
[Tporpammel, TpoBOIUTCS B hOPME TECTa;

- TpakTUKa — oOecreunBaeT KOMIUIEKCHOE OCBOCHHE BCEX BHUIOB MPOQecCHOHATBLHOU
JIEeSTeIbHOCTH CUCTEMHOTO aHAJIUTHKA,

- TIPOMEXYTOYHAsI ATTECTAIlUs — 3aBepIIaeT M3YUYCHHE OTICIIbHOro Momaynst [Iporpamwmer,
MPOBOIUTCS B (hopMe 3aueTa;

- UTOrOBas aTTECTAIUS — 3aBEPIACT U3YUCHHUE BCCH MPOTrPaMMBbI.

Texymuii KoHTposb. [IepeyeHb NpUMEpHBIX 3aJaHUN

Tema «IIpunoxenue nuHeHON anreOpsl B aHanu3e JaHHbIX» [Ipumep Tecta
1. Kak u3MeHsTCS CcTaHIapTHbIE OIIMOKKM KOI(PPHUIMEHTOB JIMHEWHOW PpErpecchu, eciu
3HAYEHUs CIIy4alHOI'0 4WIEHAa BO BCeX HAOIIOAEHMSX BBIPACTYT B n pa3 (IIpU MOCTOSIHCTBE
OCTaJIbHBIX BEJIMUMH):

HE U3MEHSTCS

BBIPACTYT BN pa3 ©  BBIPACTYT B N2 pas

YMEHBIIIATCS B N pa3



2. Iloxg momHOW TpOOIIEMON COOCTBEHHBIX 3HAYCHWM MJII MATPUIBI A TMOHMMAETCS:
HaXOXJIEHUE BCEX COOCTBEHHBIX 3HAUEHUI
HaXO0)XJIEHUE HECKOJIbKUX COOCTBEHHBIX 3HAYEHMH -  HaXOXJIEHHWE HECKOJIbKHX
COOCTBEHHBIX BEKTOPOB

HaxO0JIEHUE BCEX COOCTBEHHBIX BEKTOpOB MaTpullbl Tema «Teopusi BeposiTHOCTEH U

OCHOBA cTaTUCTUKM» IIpumep Tecta
1. Ilpu yBenmueHun o6beMa BHIOOPKM N U OJTHOM M TOM K€ YPOBHE 3HAYMMOCTH a, IIMPUHA
JIOBEPUTEIIBHOTO UHTEPBAJIA:

MOJKET KaK YMEHBIINUTBCS, TAK U YBEIIMYUTHCS ©  YMEHBIIAETCS

HE U3MEHSETCS ©  YBEJIMYUBACTCSA
2. Kax HaszbiBaercd uyucino m0 (HACTyIUIEHMsSI COOBITHS B N HE3aBUCUMBIX HCIBITAHUAX, B
KaX/IOM U3 KOTOPBIX BEPOSATHOCTh IIOSIBJIEHUS COOBITUS paBHA p), OIpPEAEIseEMOE U3

HEpABEHCTBA NP ( m0 np - p:
HauoOobLIEE * ONTUMAJIbHOE
HAUBEPOSITHEHUIIIEE HEBO3MOXHOE

3. Ecnu umeercs rpymnmna U3 n HECOBMECTHBIX coObITHI Hi, 0Gpa3yronux MojgHyo T'PYIILy
coObITHI, W wu3BecTHBI BepostTHocth P(Hi), a coObiTme A MOXET HACTYyNHUTh IIOCITe
peamu3anmuu omHoro u3 Hi, m3BectHsl BepositHoctu P(A/ Hi), To P(A) Beruucisercs 1mo
dhopmye

bepnynnm - baiieca

MOJIHOW BEPOSITHOCTH
Tema «Cratuctuueckue Mmetoasd [Ipumep Tecta

1. TIlepeuwcauTe OCHOBHBIC CBOWCTBA TOYCUHBIX OIICHOK: *  HECMECIIEHHOCTh M
3 PEKTUBHOCTH

3¢ (HEKTUBHOCTD M COCTOSITEIIBHOCTD

HECMEIICHHOCTh, 3()(PEKTUBHOCT U  COCTOSITEIBHOCTH *  HECMEIICHHOCTh M
COCTOSITEITBHOCTD

2. Ecnu smnupuyeckas ctatuctuka K HaxoauTcs B «30HE 3HAUMMOCTW», TO TPUHUMAETCS
CTaTUCTUYECKOE PEILICHHUE:
HE OTKJIOHSATH HyJIeBYIo runote3y HO - OTKJIOHUTH HyJeByIo runoresy HO;
HE OTKJIOHSTH HyJIeBYI0 runote3y HO, XOTs B IeHCTBUTENILHOCTU OHA Oy/IET HE BEpHA
3. Cornacuo F- kputepuiro duiepa, NpaBWILHBIM SIBJISIETCS CIEAYIOIIUNA CTATUCTUYECKUI
BBIBOJ:
CTaTUCTUYECKU 3HAUMMBIX PA3IMYUN MEXAYy JUCHEPCUSMHU B IIEPBOU U BTOPOU I'pyIIax
HeT. Pa3nuuusg B CTeneHUM OJHOPOAHOCTHM IOKa3aTelled YpPOBHS BepOAIbHOIO MBbILIUIEHUS
MEXAY IpyNiaMu OTCYTCTBYIOT
MMEETCSl CTATUCTUYECKOE PA3INYUe MEXAY AUCIEPCUSIMU B IIEPBOM U BTOPOM IpyIIIAX.
ITo creneHn OOHOPOAHOCTHM TAKOrO INOKa3aTess, KaK YPOBEHb BEpOAJIbHOIO MBIIUICHMS,
MMEIOTCS Pa3Indus MEX1y IpyIamMu
sMnupuueckoe  3HaueHue F-  kpurepus ~— Dumepa  HaxoauTcd B «30HE
HeonpeAeneHHocT». HeobxoauMo yBeauyuTbh OOBEMBbI BBIOOPOK U MPOJOTKHUTH
HCCIEN0BAHNE

Moaynp 2. MHCTpyMeHTBI aHanu3a AaHHbIX Tema «BusyanbHble MHCTpyMEHTHD [Ipumep
Kenca
Anamm3 nanHeix Ha 6a3e Microsoft Excel:

1. Ckauaiite Habop naHHBIX «/laHHBIE O MPOAYKTAX CylepMapkeTa». DTO MOXKET OBITh

Ha0oOp JaHHBIX U3 JIFOOOTO OTKPBITOrO UCTOYHMKA, Hanpumep, Kaggle, UCI, Data.gov u T.4.
2. UmmopTupyiite Habop maHHbIx B Microsoft Excel.

3. OHGHI/ITG Ka4eCTBO MW IIOATOTOBKY JdAaHHBIX. OnpeﬂenHTe, CCTb JIM B HJAHHBIX



OTCYTCTBYIOIIIME 3HAYECHUs, BbIOpOCHl Win Ayonukatel. McmpaBbTe T100BIE OIMMOKK WIIN
HEJOCTATKHU B JAHHBIX TT0 HEOOXOIUMOCTH.

4. Co3pnaiiTe CBOAHYIO TaOIUIly, YTOOBI MOCMOTPETHh CpelHee, MeIUaHy M CTaHIapTHOE
OTKJIOHEHHE JJIsI KaXKJI0TO MPOAYKTA MO KOJIMUYECTBY MPOJAHHBIX €UHUIl U OO BBIpYUKE.
5. Co3spaiite auarpamMMmbl IS BU3yaJIM3alliyd JaHHBIX. Hampumep, MOXHO ITOCTPOUTH
TUCTOTPAMMBI IS TIOWICKA paclpeneieHus Ui KaXJA0TO IMPOJyKTa B KaTerOpUsX
MPOJIAHHBIX €AMHUIL U OOIIEH BBHIPYUYKH.

6. [IpoBepbTe TUIMOTE3bI OTHOCUTEIIHBHO JTAHHBIX, UCIOJB3Yys (PYHKIMIO aHAlIU3a JAHHBIX B
Microsoft Excel. Hanmpumep, MOKHO MIPOBEPUTH, 3aBUCAT JIM MPOJAHHbBIC SAMHHUIIBI OT THIIA
MPOJYKTA WJIM OT Ce€30Ha (HampuMmep, JIETO, 3UMa, BECHA, OCEHb).

7. TlpencraBbTe pe3yJdbTaThl BaIllero aHajau3a C TMOMOIIBI0 TpaUKOB U JHATpaMM.
CocraBpTe OTYET O pe3yiabTaTe padoTsl B Microsoft Word uiau PowerPoint.

8. CnenaiiTe BBIBOJABI M PEKOMEHJAIIMU, OCHOBaHHbIE Ha aHanuse. Hampumep, MOXHO
PEKOMEHA0BATh YBEJIMYUTH MPOU3BOJCTBO M MPOAAXKY TeX MPOAYKTOB, KOTOPbIE HUMEIOT
00JIBIIION crIpocC.

Tema «OcHoBbI mporpammupoBanus Ha Python» Ilpumep keiica
Pa3zpaboTka npuiioxeHus «IIIAaHUPOBIIUK 3a1a4» Ha s3bike Python

1. OnpenenuTe MOAXOIAIIYIO Bepcuto si3bika Python, 000CHOBAB crenaHHbBIN BBIOOD.

2. CaMOCTOSITEIbHO OCYIIECTBUTE BBIOOp MOAXOASIIEH HHTEIPUPOBAHHONU CpPEIbI
paspabotku (IDE) ¢ o6ocHOBaHMEM BBIOOpA.

3. Pazpaboraiite Texnuuyeckoe 3aganue (T3) k nmpunoxenuto. IlpoBenute mpoeKTUpOBAHUE
MPUJIOKEHUS C y4eToM (yHKIIMOHANIA, KOTOPBIA TOJDKHA BKJIIOYATH B ce0s peanusyemas
nporpaMma, a UMeHHO:

: Co37aHue 3a7a4y CO CPOKAMU BBINOJIHEHUS; ©  BBIBOJI CIIMCKA BCEX CO3JAHHBIX
3a7ad4;
: pEeIaKTUPOBAHUE U yIAJIEHUE 3a/1a4;

¢unapTpamms  3aJay MO HA3BAHMIO WM CPOKaM  BBIMIOJHEHMS,
YBEIOMJICHUS] O KpaHUX CPOKAX BBIMTOJHEHMS 3a/1a4.

VYuTtute, 4TO MEXAY 3aIyCKaMU MporpaMma J0JKHa XPAHUTh CBOU JAHHBIE HA HAKOIIUTENE
JTaHHBIX. Mcromb3yiiTe st 3TOTO JTI000M MOAXOASIIHNI popMaT XpaHEHHs TaHHBIX Ha Balll
BBIOOD.

4. PazpaboraiiTe MpOTOTUIT IPUITIOKEHUSI HA OCHOBE CO3/IaHHOTO MPOEKTA.

5. Ilpoananu3upyiite paboTy nmpoToTUIa. 3aJ0KyMEHTUPYITe BCce HAliIeHHbIE B TpOrpaMMe
OIIMOKM U HETOYHOCTH. OLeHuTe y100CTBO MOJIB30BaHUS CO3IaHHON MPOrpaMMON, a TaKkxke
3¢ GEKTUBHOCTH €e paboThl C TOYKU 3pEHUsT CKOPOCTH JOCTIDKEHUs pe3yibTaTta. Hampumep,
32 Kako€ MHHHMAJIbHO BO3MOXKHOE KOJIMYECTBO JEWUCTBUI MOXHO CO3[aTh 3ajady B
porpamMmme.

6. Ha ocHOBe BBISIBIEHHBIX HEAOCTATKOB MCIPABbTE M YIYULIUTE CO3JAHHYIO IPOTrpaMMy.
[To HeoOXoAMMOCTH NPOBEAMTE IOBTOPHOE IPOEKTHUPOBAHUE IPOrpaMMbl M CO3JaiTe
HOBBII IPOTOTHII.

7. TloaroToBbTE OTYET, BKJIIOUAIOMIMIA B ceOsi 3KpaHHBIE (OPMBI PAOOTHI MPUIOKEHUS.
Crenaiite BBIBOABI 00 OCOOEHHOCTSIX pPa3pabOTKU MPUIOKEHUH THUMA «IUITAHUPOBIIMK
3a7a4», C KOTOPBIMM BaM IIPUIILIOCH CTOJIKHYTBCS O Xoay pa3paborku. OTMeTbTe Hanbolee
yIauHble pPEIIeHUs, KOTOpble BaM yAAJIOCh NPUMEHUTh NPH pa3padOTKe ITPOTPaMMBI.
OnuiuTe BO3HUKIINE B XOA€ pa3paboTku mpobiiembl. Pacckakute, KakuMm (yHKIIMOHAIOM
MOXHO JTOTIOJTHUTH Ballly TEKYIIYIO BEPCUIO TPOTPAMMBI.

Tema «bubmuoreka Numpy» [Ipumep ketica
AHamm3 maHHbeIX B Numpy Ha OCHOBEe HaOopa maHHBIX «/laHHbIe O (yTOOIBHBIX MaTYAX)

1. Ckauaiite HaOop maHHBIX «JlaHHBIE O PyTOOIBHBIX MaT4ax». DTO MOXKET ObITh HAOOP



JTAaHHBIX U3 JIFOOOTO OTKPHITOrO UCTOYHUKA, HanpuMmep, Kaggle, UCI, Data.gov u T.1.
2. UmmnopTupyiite Habop nanHbix B Python ¢ momotpio 6mbmmorekn Numpy.
3. Ouenure KayecTBO U MOATOTOBKY JaHHbIX. Omnpenenure, €CTh JU B JAHHBIX
OTCYTCTBYIOIIME 3HAYEHUS, BBIOpOCHI Wian aybnukatel. McnpaBbTe J0OBIE OIIMOKH WIIN
HEJOCTATKHU B JAHHBIX IO HEOOXOIUMOCTH.
4. TIlpoBeauTe CTATUCTUYECKUW aHaIW3 JaHHBIX. BKJo4nTe B BalllM UCCIEAOBAHUS
cne)ly}oume MoKa3aTenu U TaOJIUIIb:

pacueT CpeTHero KOJIUUECTBA TOJIOB, 3a0UTHIX KaXI0W U3 KOMAaH]I;

CBOJHAsl Tabjuua ¢ pe3yJbTaTaMy KaXJIOW M3 KOMaHA B BuUAE «100enbl /
HUYBH / TOPAXKEHUS;
: CIUCOK U3 5 JTyYIIMX KOMAaH/ IO pe3ybTaTaM MPOBEACHHBIX MATUEH.
B 3aBucuMoOCTH OT MMEIOLIMXCS JAHHBIX [OINOJHUTE WM W3MEHUTE BBILIEIPUBEICHHBIE
nyHKThl. Hanmpumep, MOXHO MPOBECTU pacyeT KOJIMYECTBA MOJTYUYEHHBIX KPACHBIX KAPTOUEK
KaXJI0M KOMAHJOW 3a OIPENEIICHHBIM IMPOMEXYTOK BPEMEHU, WIM IOCUUTATH CpEIHEE
KOJIMYECTBO IMOJIYYAEMbIX TPABM, XapaKTEPHOE I KOHKPETHOW KOMAaHAbl HA MPOTSKEHUU
HECKOJIbKMX UT'POBBIX CE30HOB.
5. IloaAroroBpTe M INPOBEPHTE HECKOJBKO TMIIOTE3 OTHOCHUTEIBHO HMMEIOLIMXCS JAHHBIX.
Hanpumep, nokaxxute Wim OMpOBEPrHUTE TUIIOTE3Y O TOM, YTO CLIOPTCMEHBI UMEIOT JIyUIIINE
MOKa3aTelly B IEpBOM MOJIOBUHE MaT4ya, YeM BO BTOPOU.
6. IlpeacraBpTe NOIy4YEHHBIE PE3yJbTaThl B BUJAe oT4yeTa. OTUET MOXKHO cCO34aTh B
nporpammax Microsoft Word u Microsoft PowerPoint. Ilo jxemaHuio mnosiydeHHbIE C
nomMoinbio Numpy CBOJHBIE TAOJIUIIBI U MOKA3aTEIU MOXHO MUMIIOPTHUPOBaTh B Microsoft
Excel, uToOBI co31aTh quarpaMMbl U rpauKy 171 BU3yaIu3alluM MOJTyYEHHbBIX TaHHbIX.
7. J1OMOJIHUTE OTYET BBIBOJAAMU U MPOTHO3AMH KACATEIbHO PE3YyJbTATOB KOMAHA WU UX
y4acTHUKOB. Hampumep, caenaiTe NporHo3 Ha pe3yJbTaTUBHOCTh KOMAHAbI B CIEIYIOLIEM
UTPOBOM CE€30HE, YUMTHhIBAs MPEABIAYIINE NTOKA3aTeIN KOMaH/bl, COCTOSIHUE CHOPTCMEHOB U
JIpyrue noKas3aTeu.

Tema «C60p, opraHuszanus U XpaHeHue JaHHbIX» [Ipumep keiica

Cosznanmne HabOpa JaHHBIX HA OCHOBE MHTEPHET-KaTajaora KHUT

1. Haiimure Ha mpocropax cetu MHTepHeT kKaTamoru KHUT. OOBIUHO MX MOXKHO HAWTH Ha

caifTax, 3aHUMAIOIIUXCS TUCTPUOYIIMEH KHUKHON MTPOAYKIIUH.

2. BHUMAaTEIbHO M3YUYHUTE COECPKUMOE KAaTaJIoTOB, a TAKXKE JaHHBIC, KOTOPBIMU OITUCHIBAIOT

KHUTH B KaTajore.

3. OT6epute kaTasor, Haubosee OJIM3KUIL IO CONEPKAHUIO K CIEAYIOLIUM XapaKTePUCTUKAM:
y KHUT €CTh 3aTOJIOBOK U OINKMCAHUE;

yKa3aHO aBTOPCTBO;

OTMEUYEHO KOJIMYECTBO CTPAHMUIIL; * MIPUCYTCTBYET I'OJT U3IaHUS;

yKa3aHO BO3PACTHOE OT'paHUUCHUE.

4. Tlpomymaiite dbopmaT XpaHeHUs OyAyIIUX MJAaHHBIX. YUTHUTE, UYTO BaM IOHAAOOUTCS
nHpopmalus, nepeyucienHas B myHkTax Bbiiie. [loMmumo 3Toit nHpopmMalum HEOOXOAMMO
MoJaymMaTh, Kakas erie MHopMalus MOKET MOHAJOOUTHCS Il BBIMOJIHEHUS CIEAYIOIINX
3aaad:
: 0TOOp HanboJIee MOMYJISIPHBIX KHUT C TPYIMITUPOBKOM T10 KaHpaM; ©  BBIBOJ 5
CaMbIX 00CYK/TaeMbIX KHUT;

OoTOOpakeHHe camMoOM [emeBOd M caMoOW JOporol KHUI B KaTaJore.
I/IHq)opMaumo JUISL pelIeHUs 0003HAUEHHBIX 3a/1a4 TaKXe HeOOXOAMMO BKJIIOUHMTH B HAOOP
JTAHHBIX.

5. IIpoBenuTte cOOp AAHHBIX C MOMOIILIO CpeACcTB s3bika Python. Hampumep, mocpencrsom
6ubuotek Beautiful Soup u Scrapy.
6. CoxpaHute JaHHbIE B BHIOpaHHOM (hopmaTe XpaHeHus JaHHbIX. [IpoBephTe ux

LIEJIOCTHOCTh M JOCTOBEPHOCTb. B cilyuae ommbOOK YCTAHOBUTE HMCTOUYHHK HCKAKCHHM.
Hanpumep, ommbka B mporpaMMe UK pa3pblB UHTEPHET-COSTUHEHUSI.



7. I1oaAroToBbhTE OTUET, BKIIOYAIOIINM B c€0s1 BBIIEPKKHU U3 COOPAHHBIX JAHHBIX U ONMHUCAHUE
K HUM. OOBSICHUTE, KaK COOpaHHbIE JaHHbIE MOT'YT IOMOYb B PELIEHUHU 3aJay U3 IyHKTa 4
HACTOSILIETO Keiica, a TaKXe OINMIIUTE, KaKHEe €lle 3aJa4d MOXHO PELIUTh C IOMOIIbIO
COOpaHHBIX TAHHBIX.

Tema «Pabota ¢ nanasiMu B Pandas» [Tpumep ketica
HccnenoBanue mokaszateneil mpojaxu Bumeourp ¢ nomoinbio Pandas 1. 3arpysute Habop
JTAHHBIX O MPOJaXax BUICOUTD.
2. Otkpoiite ero B Python ¢ momorpto oubnmmoreku Pandas.
3. Hcnonp3yiiTe OCHOBHbIe MeTonabl OuOmmorekw Pandas, Takme kak head(), info() u
describe(), 4TOOBI O3HAKOMUTHCS C MOaHHBIMH. OOpaTuTe BHUMAHHME HA TOJIy4YaeMble
CTATUCTUYECKUE IMOKA3ATENH.
4. O3HaKOMUBIIIUCH C TAHHBIMU, MTPOBEPHTE HAOOP AAHHBIX HA OIIMOKU, MPOITYCKH, MPOUUE
nckaxxenus. [1o BO3MOKHOCTU UCIIPABbTE UX.
5 [TpoBenuTe pacdeT M BBIBOJ CIEIYIOIINX MTOKA3ATEIICH:

CpeaHee KOJIMYECTBO MPOJAHHBIX KON BUACOUTD IS KaXI0TO U3TATENS;

HauboJjiee «yCHEUIHbI» H34aTelb BUJICOUIP IO TOKA3aTEII0 KOJIMYECTBA
HpO,Z[aHHBIX UTp IO CTpaHaM;

W3M1aTeb C HAMOOJIBIIIUM KOJIMUYECTBOM MTPOTAHHBIX KON BUICOUTD;

urpoBasi matgopMa ¢ HAUOOJBIIUM KOJMYECTBOM PEATM30BAHHBIX KOIIHA
BUJICOUTD.
Pacyer nonosHUTENbHBIX TTOKA3aTEIeH MPUBETCTBYETCSI.
6. 3arpy3ute manHbie B Microsoft Excel m moctpoiite rpaduku. Hampumep, kpyrosas
quarpaMMa To JTaHHBIM O CPETHEM KOJIMYECTBE MPOJAHHBIX BUACOUTD KAXKIBIM H3TATEIIEM.
7. Bxirounte TmONy4YeHHbIE TpadUKM B OTYET IO BBINOJHEHHON pabote. Cremnaiite
COOTBETCTBYIOIIME BbIBOJABI. COMPOBOAMTE BCE MATepHalbl B OTYETE KOMMEHTAPHUSIMH.
J1OTOTHUTENIbHO OTMEThTE CUIIbHBIE U cllabble ctopoHbl Pandas nmpu paboTe ¢ TaGIMYHBIMU
JIAHHBIMU OTHOCUTEIbHO Oubmuorexku Numpy.

Tema «Buzyanuzanus JaHHbIX cpencTBamu sizbika Python» ITpumep keiica
Busyanmuzanus Habopa gaHHbIX « BpuiinanTeD
1. 3arpy3ute maHHble Ha KoMmmbioTep. Otpoiite Hab6op manHbiX B Python. Hampuwmep, c
MTOMOIIBIO cpesicTB OnbmmoTek Matplotlib unmu Seaborn.
2. BHUMATENbHO O3HAKOMBTECH C COJEPKUMBIM HAOOPOB JaHHBIX. [Ipu HEOOXOaUMOCTHU
BOCITOJIB3YHTECH YK€ M3yUueHHbIMU OnbOIMoTekamMu, Harpumep, Pandas.
3. Y6enurech B LIETIOCTHOCTU U KOPPEKTHOCTU JAHHBIX. [10 HEOOXOAMMOCTH HCIpaBbTE U
OYMCTUTE TaHHBIE.
4. TlpoBenuTe TOCTPOCHUE PA3IMYHBIX TI'paUKOB HAa OCHOBE HWMEIOIIMXCS JTaHHBIX:
scatter plot;
box plot; - bar plot; - pair plot; - line plot;
heat map; - violin plot.
ITo »xenmaHuro mnoctpoiiTe apyrue Tumbl rpadukoB. JlanHble a1 rpadukoB OTOEpUTE
CaAMOCTOSITEIbHO, PYKOBOJICTBYSICh IleliecOOOpa3HOCThI0. Hampumep, uMeeT CMBICT
MPOBEPUTH THUIMOTE3Y O 3aBUCUMOCTH IIEHBI OPUJUIMAHTA OT KOJIMYECTBA KapaT, HO HE OYeHb
Pa3yMHO MTPOBEPSTh 3aBUCKMOCTD I[BETA OT pa3mepa.
5. O60061MTe MOTy4YeHHBIC CBEJICHUS, BKIIOUMB rpauKi B OTUET IO MpOjeIaHHOM paboTe.
ConpoBouTe KaXKabli rpauK KOMMEHTaPUSIMH.

6. Caenaiite BBIBOABI O MOJYYeHHBIX pe3yibraTax. [logymaiite, Kak MOXHO MPUMEHUTHh
MOJIyYCHHBIE CBEJACHMS Ha MpakTuke. Hampumep, aBTOMaTU3MPOBATH MPOIECC HA3HAYCHUS
MpeABaPUTEILHON LIEHBI KaXX0My OpUUIMAHTY B 3aBUCUMOCTH OT €r0 XapaKTEPUCTHK, YTO
MOJKET OBITh AKTyaJIbHO B CHCTEMaX C TPUMEHEHNEM KOMITBIOTEPHOTO 3PCHHUS.

7. TlpenacraBbTe pe3ynbTaThl pabOTHI B yIOOHOM i Bac Buje. lIpeamnoyTurenbHO B
dhopmate npesentanuu Microsoft PowerPoint wimm ¢aitna pdf. Ko HT po a1b 3HaHMil, 1T 011



YUEHHBIX CJI YWIAT €1 MU NP U OCB O€ HUM P a3 Aesno B (M oxy jeu ) IIporpa mmer, o
CYIIECTBIISIETCS B CJIey 10 X ¢ op max :

- TeKYIINI KOHTPOJIb YCIEBAEMOCTH — OOECIEUNBAET OLIEHMBAHUE X0/l OCBOEHUS Pa3/IeiIoB
[Tporpammsl, mpoBoAUTCS B (hOpME TECTA;

- NpakTUKa — o0ecreuynBaeT KOMILJIEKCHOE OCBOEHHME BCEX BHAOB NPO(EecCHOHAIBHOMN
JIeITEIbHOCTH CUCTEMHOI'O aHAJIUTHUKA;

- IPOMEXYTOUHAsl aTTeCTalus — 3aBepUIaeT M3YYeHHE OTAEeIbHOro Monayns IIporpammel,
MPOBOAUTCS B (hOpMeE 3a4eTa;

- UTOTOBAsI ATTECTAIIMS — 3aBEPILAET U3yUYeHUE BCEH MTPOrPaAMMBI.

Texymuii kouTpob. [lepeyeHb NpuMepHbBIX 3aJaHUN

Tema «ITpunoxenue nuHelHON anreOpsl B aHanu3e JaHHBIX» [Ipumep Tecta
1. Kak u3MeHsTCs CTaHAapTHBIE OMIMOKM KO3(PGPUIIMEHTOB JWHEHHOW perpeccuu, eciu
3HAUYEHUs CIYYalHOTO ujieHa BO BCeX HAOJIOACHUSX BBIPACTYT B N pa3 (MpH MOCTOSHCTBE
OCTaJIbHBIX BEJIMUMH):
HE U3MEHSITCS
BBIPACTYT BN pa3 ©  BBIPACTYT B N2 pas
YMEHBIIATCS B N pa3
2. Tlon mnonHON mnpoObsieMoOil COOCTBEHHBIX 3HAYEHUH [JIi MaTpUIlbl A TOHUMAETCS:
HaXO0K/IEHUE BCEX COOCTBEHHBIX 3HAUCHUI
HaXO0XXJIEHUE HECKOJIIbKUX COOCTBEHHBIX 3HAYEHHH -  HaXOXJIEHHWE HECKOJIBKHUX
COOCTBEHHBIX BEKTOPOB

HAaXOXJEHUE BCEX COOCTBEHHBIX BEKTOPOB MaTpulibl Tema «Teopusi BeposaTHOCTEN U

OCHOBA cTaTUCTUKN» [Ipumep Tecra
1. I1pu yBenmueHun o6beMa BHIOOPKH N U OJTHOM M TOM K€ YPOBHE 3HAUMMOCTH a, IIMPUHA
JIOBEPUTEIIBHOTO UHTEPBAJIA:

MOJKET KaK YMEHBIINUTBCSA, TAK U YBEIIMUUTHCS *©  YMEHBIIAETCS

HE U3MEHSIETCS ©  YBEJIIMYMBACTCSA
2. Kaxk naspiBaetcst unciao mQ (HacTyIsieHHS COOBITHS B N HE3aBUCHUMBIX MCIIBITAHUSX, B
KaX/IOM U3 KOTOPBIX BEPOSTHOCTb IIOSIBIEHUS COOBITUSI paBHA p), OIpeaesieMoe U3

HEpaBeHCTBA Np ( mO0 np - p:
HauOoJIbIIee * ONTUMAJIbHOE
HauBEpOsATHENIIEE * HEBO3MOXHOE

3. Ecniu umeercs rpymnma U3 n HECOBMECTHBIX coObITHil Hi, 00pa3yronmx MojgHyo TPYIITY
CcOObITHH, W wu3BecTHBI BeposTHocTH P(Hi), a coObiTue A MOXET HACTYNHUTh IIOCTIe
peanuzanuu ogHoro u3 Hi, m3BectHsl BepositHoctu P(A/ Hi), To P(A) Bbruucisercs 1o
dbopmyne

bepuymm - baiieca

IOJIHOW BEPOSITHOCTU
Tema «Cratuctuueckue metoawl» [Tpumep Tecta

1. Tlepeunmciure OCHOBHBIE CBOWCTBA TOYECYHBIX OIICHOK: *  HECMEIICHHOCTh U
3¢ pexTUBHOCTD

3¢ (HEKTUBHOCTD U COCTOSITETLHOCTD

HECMEIIICHHOCTh, 3()(PEKTUBHOCT U  COCTOSITEIBHOCTH *  HECMEIICHHOCTh M
COCTOSITEITBHOCTD

2. Ecnu smnupuyeckas ctatuctuka K HaxoauTcs B «30HE 3HAUMMOCTH», TO IPUHUMAETCS
CTATUCTUYECKOE PEIICHNUE!

HE OTKJIOHSATH HyJeByto runote3y HO - OTKJIOHUTH HyJeByto runoreszy HO;

HE OTKJIOHSTh HyJieByto runoresy HO, XoTs B 1efiCTBUTEIBLHOCTH OHA Oy/IeT HE BEpHA



3. Cornacuo F- kputepuro duiepa, MpaBUILHBIM SBIISIETCS CIEAYIONIUNA CTaTUCTUYECKUI
BBIBOJ:

CTATUCTUYECKU 3HAYMMBIX PA3JIMUMNA MEXIY AUCIEPCUSIMU B IIEPBOU U BTOPOU I'pyIIiax
HeT. Pasznmuuust B cTeneHu OJHOPOAHOCTH TOKa3zaTelell ypOBHS BepOAJIbHOTO MBIIUICHUS
MEXAY IPyINIaMud OTCYyTCTBYIOT

MMEETCS CTATUCTUYECKOE PA3IIMUYME MEXK/Y TUCIIEPCUSMHU B MEPBOM U BTOPOM T'pyIIIax.
[To cremeHn OJHOPOAHOCTH TAKOTO IOKA3aTels, KaK YpPOBEHb BEepOaJbHOrO MBIIIJIEHUS,
HMMEIOTCS PA3INUUs MEXIY FpyHIamMmu

SMIIMPUYECKOE  3HaueHue F- kputepuss ~ Puiiepa  HAXOOUTCS B «30HE
HeomnpeneneHHocT». HeoOxoguMo yBeMMYUTH OOBEMBI BBIOOPOK UM MPOJOJDKUTH
HCCIEN0BAHNE

Moaynp 2. MUHCTpyMeHThl aHanu3a AaHHbIX Tema «BusyanbHble MHCTpyMEeHTHD [Ipumep
Kenca
Anamm3 naHHbix Ha 6a3e Microsoft Excel:

1. Ckauaiite Habop naHHBIX «/laHHBIE O MPOAYKTAX CylepMapkeTa». DTO MOXKET OBbITh
Ha0Op JaHHBIX U3 JTIOOOTO OTKPHITOTO UCTOUHMKA, Hanpumep, Kaggle, UCI, Data.gov u T.1.
2. UmmopTupyiite Habop maHHbIX B Microsoft Excel.

3. OrmeHuTe KayecTBO M NOATOTOBKY maHHbIX. Ormpenenure, €CTb JU B JIAHHBIX
OTCYTCTBYIOIIME 3HAYEHUS, BBIOpOCHl Wian aybnukatel. McnpaBbTe JH0ObIE OIIMOKH WIIN
HE/IOCTATKU B JJAHHBIX 110 HEOOXOIUMOCTH.

4. Co3maiiTe CBOAHYIO TaOIUIly, YTOOBI IOCMOTPETHh CpEIHEe, MEIUaHy W CTaHIapTHOE
OTKJIOHEHUE JIJIs KAXKIOTO MPOAYKTA IO KOJIMYECTBY MPOJIAHHBIX €IUHUIl U OOIIEH BBIpYUKE.
5. Co3zpaiite auarpammbl I BU3yaJIM3alluy JaHHbIX. Hampumep, MOXHO MOCTPOUTH
TUCTOTPAMMBI I TOWMCKA pachpeneiaeHus Ui KaXxAoro TMpoayKTa B KaTeropusix
MPOJIAHHBIX SMHUIL U OOIICH BHIPYUYKH.

6. [IpoBepbTe TMMOTE3bI OTHOCUTENIBHO AAHHBIX, MCIOJB3YysS (YHKIUIO aHAIN3a JAHHBIX B
Microsoft Excel. Hanpumep, MOXHO TpOBEpUTH, 3aBUCST JIM MPOJIAHHBIE €IUHUIIBI OT TUIIA
MPOJIYKTA WIHM OT Ce30Ha (Harpumep, JeTo, 3uMa, BeCHa, OCEHb).

7. IlpencraBbTe pe3yabTaThl BAILErO aHajiuM3a C MOMOUIbIO TpaUKOB U AHATCPAMM.
CocrtaBbTe OTYET O pe3ynbTaTe paboThl B Microsoft Word i PowerPoint.

8. CnemaiiTe BBIBOJIBI M PEKOMEHIALIMM, OCHOBAaHHbIE Ha aHaiuie. Hampumep, MOXHO
PEKOMEHI0BATh YBEJIMYUTH MPOU3BOJICTBO M MPOAAXKY TeX MPOAYKTOB, KOTOPHIE UMEIOT
00JIBIIION crIpocC.

Tema «OcHoBbI TporpammupoBanus Ha Python» [Tpumep keiica
Pa3zpaboTka nmpuitoxxeHus «IIaHUPOBIIUK 3a/1ay» Ha si3bike Python

1. Onpenenute noAXoaA1IYyI0 Bepcuto si3bika Python, o6ocHOBaB crenaHHbli BBIOOD.

2. CaMOCTOSTENbHO OCYUIECTBUTE BBIOOP NOAXOIAIIEH WHTETPUPOBAHHOM  CpEbl
paspabotku (IDE) ¢ o6ocHOBaHMEM BBIOOpA.

3. Paszpaboraiite Texundeckoe 3aganue (T3) x mpunoxkenuto. [IpoBeante nmpoekTupoBaHue
MPUJIOKEHUS C y4eToM (YyHKIIMOHANIa, KOTOPBIA MTOJDKHA BKJIIOYATHh B ce0s peanusyemas
nmporpaMma, a UMEHHO:

: CO37]aHKe 3a7a4 CO CPOKAMU BBITMOJIHEHUS; ©  BBIBOJI CIIMCKA BCEX CO3/IaHHBIX
3ajmau;
: pelakTUpPOBAHUE U YAAJICHUE 3a1aY;
¢uapTpamms  3aJay MO HA3BAHMIO WM CPOKaM  BBITIOJHEHMS,
YBEIOMJICHHSI O KpAaWHUX CPOKAX BBITIOJTHEHMS 3a1a4.

YuTuTe, 4TO MEXKAY 3aIyCKaMH MPOrpaMMa JI0JKHA XPAHUTh CBOU JaHHbBIE HA HAKOIIUTENE
naHHBIX. Mcnonb3yiTe 1u1s 3TOro M000i nmoaxoasmuid opMaT XpaHEeHHs TaHHBIX Ha Balll



BBIOOD.

4. Pa3paboraiiTe IpOTOTHUI IPUIOKEHHUS] HA OCHOBE CO3JJAaHHOTO IMIPOEKTA.

5. IIpoananu3upyiite padoOTy MpOTOTHIA. 3aIOKYMEHTUPYHTE BCE HAWICHHBIE B IIPOTPaMMe
OIIMOKHU U HETOUHOCTH. OlIeHUTe yI00CTBO MOIB30BAHUS CO3IaHHOM MPOrpaMMON, a TaKKe
3¢ (EeKTUBHOCTD €€ pabOThI C TOUKHU 3PEHUS] CKOPOCTHU JTOCTHKEHHS pe3yiabraTa. Hampumep,
32 KakKo€ MHHHUMAJIbHO BO3MOXHOE€ KOJWYECTBO J[ACMCTBUI MOXHO CO3[1aTh 3aaauyy B
MporpaMMme.

6. Ha ocHOBe BBISIBIEHHBIX HEIOCTATKOB MCIPABBTE M YJIYUIIUTE CO3[JAHHYIO IPOrpaMMy.
I[To HEoOXOAMMOCTHM NPOBEAUTE IOBTOPHOE IMPOEKTUPOBAHME MPOrpaMMbl U CO3[aiTe
HOBBIN MPOTOTHUII.

7. TloAroToBbTE OTHYET, BKJIIOUAIOIIMKA B ceOsi 3KpaHHBIE (OPMBI PAOOTHI MPUIOKEHUS.
Crnenaiite BBIBOJBI 00 OCOOEHHOCTSIX pa3pabOTKM MPUIOKEHHH THUIA «IIAHUPOBIIUK
3a71auy», C KOTOPBIMU BaM MPUIILIOCH CTOJKHYTHCS MO X0y pa3padoTku. OTMeThTe Hanboee
yIa4yHble PEIIeHUs], KOTOpble BaM YAAJIOCh IPUMEHUTh MpPHU pa3pabOTKE MPOTrPAMMBI.
OmnumwuTe BO3HUKINKE B X0/ pa3paboTku mpobireMbl. Pacckaxure, kKakuM (DyHKIITMOHAIIOM
MOHO JOTIOJHUTH Ballly TEKYIIYIO BEPCUIO TPOTPAMMBI.

Tema «bubmuoreka Numpy» IIpumep ketica
Ananu3 nauHbpIX B Numpy Ha oCHOBe HaOopa aHHbIX «/laHHbIe 0 PyTOOJIBHBIX MAaTYAX»

1. Ckauaiite HaOop maHHBIX «JlaHHBIE O (PyTOOIBHBIX MaT4ax». DTO MOXKET OBITh HAOOp

JIAHHBIX U3 JTI0OOTO0 OTKPHITOTO UCTOYHUKA, Hanpumep, Kaggle, UCI, Data.gov u 1.1.
2. Umnoptupyiite Habop AaHHbIX B Python ¢ momoupsio 6ubnmorexkn Numpy.
3. OueHuTe KadyecTBO W TNOATOTOBKY MaHHBIX. Ompemenure, €CTh JHM B JTaHHBIX
OTCYTCTBYIOIIME 3HA4YeHMs, BbIOpOCHI WM 1ybOnukatel. McrnpaBbTe TI00BIE OLMIMOKM WU
HEIOCTATKU B JAHHBIX 11O HEOOXOIUMOCTH.
4. TlpoBeguTe CTAaTUCTHUYECKW aHAIW3 [aHHBIX. BKIrounTe B Ballld HWCCIEAOBAHUS
cnenyfomne MoKa3aTeau U TaOJIUIIbL:

pacyeT CpeTHEro KOJIMUECTBA T'OJIOB, 3a0UTHIX KAXKI0H U3 KOMaHI;

CBOJIHAsl TaOjuIa ¢ pe3yjJbTaTaMu KaXJIOW M3 KOMaHI B BuUAe «1mooOensl/
HUYBY / TOPAKEHUS»;

CIHMCOK M3 5 JIyYIIINX KOMaH]I IO pe3yIbTaTaM MPOBEIEHHBIX MaTUEH.
B 3aBucuMoOCTH OT MMEIONIMXCS JAHHBIX JOMOJHUTE WM W3MEHHUTE BBIIICTIPUBEICHHBIC
MyHKThl. Hanmpumep, MOXHO TPOBECTH pacyeT KOJUYECTBA IMOJyUYEHHBIX KPACHBIX KapTOUeK
KaXJIOW KOMAaHIOW 3a ONpPEIeICHHBIH MPOMEXKYTOK BPEMEHU, WU IOCUUTATh CpEIHEe
KOJIMYECTBO TMOJIyYaeMbIX TPAaBM, XapaKTEpPHOE ISl KOHKPETHOW KOMaH/Ibl Ha MPOTSHKEHUN
HECKOJIBKMX UTPOBBIX CE30HOB.
5. TloAroToBhTE W MPOBEPHTE HECKOJIBKO THUIIOTE3 OTHOCUTEIBHO HMMEIOIIMXCS JaHHBIX.
Hanpumep, nokaxxute Wi OMpOBEPrHUTE TUIOTE3Y O TOM, YTO CIIOPTCMEHBI UMEIOT JIy4IlIie
MOKa3aTelld B IEPBOM MTOJIOBUHE MaT4a, 4eM BO BTOPOH.
6. IlpencraBpTe MOJy4YeHHBIE pe3yabTaThl B BHAe oT4yera. OTYeT MOXKHO CO3/aTh B
nporpammax Microsoft Word u Microsoft PowerPoint. [lo jxemaHW0 TOJydeHHBIE C
nmoMoIpio Numpy CBOJHBIE TAOIUIBI M MOKA3aTEIM MOXHO MMIOPTHPOBATH B Microsoft
Excel, yToOBI cO31aTh [UarpaMmsl U rpaduKy 1715 BU3Yyalnu3alyuy MOJIYYeHHbBIX JaHHBIX.
7. JIOTOJIHMTE OTYET BBIBOJIAMH M IPOTHO3aMH KacaTeIbHO PE3yJbTaTOB KOMAaH/ WU UX
yuyacTHUKOB. Hampumep, cnenaiite mporHo3 Ha pe3yJIbTATUBHOCTh KOMAH/Ibl B CJIEIYIOIIEM
UTPOBOM CE30HE, YUUTHIBAS MPEABIIYIINE TOKA3ATETN KOMAHIbI, COCTOSIHIE CIIOPTCMEHOB H
JpyTue MoKa3aTeu.

Tema «Coop, opranuzanus u XxpaHeHue JaHHbIX» [Ipumep ketica

CoznaHne HaOopa JAaHHBIX HA OCHOBE MHTEPHET-KAaTaJIoTa KHUT

1. Haiigutre Ha nmpocropax cetu MHTepHeT KaTanoru KHUT. OOBIYHO MX MOXHO HAWTHU Ha
caiiTax, 3aHUMAIOIIMNXCSI TUCTPUOYIIMEN KHY>)KHOW MPOAYKIIHUH.

2. BHUMATEIbHO U3YUYUTE COIEPKMMOE KaTaJIOTOB, a TaK)Xe JaHHbIE, KOTOPBIMHU OIMUCHIBAIOT



KHUTH B KaTaJIOTe.
3. Otbepure karanor, HauOoJsee OJIU3KUI IO CONEPIKAHUIO K CIIEAYIOIIUM XapaKTEPUCTUKAM:
y KHUT €CTh 3ar0JIOBOK U OIUCAHUE;

yKa3aHO aBTOPCTBO;

OTMEUEHO KOJINYECTBO CTPAHHUIL; * MPUCYTCTBYET T'OJI U3TAHUS;

YKa3aHO BO3PACTHOE OTPaHUYCHHE.
4. Tlponymaiite dbopmaT XpaHeHUs OyAyIIUX JAaHHBIX. YUTHUTE, UTO BaM IOHAJOOUTCS
nH(opMaIys, epeurciieHHasl B MyHKTax Boime. [Tomumo 3Toit mHpopManmu HEOOXOIUMO
MoAyMaTh, Kakas elle MHPOpMalMs MOXET MOHAJOOWTHCS UISl BBITTOJTHEHMS CIICAYIONINX
3a7ad:
: 0TOOP HamboJIee MOMYJISIPHBIX KHUT C TPYIIIIUPOBKOM 1O JKaHpaM; ©  BBIBOJ 5
CaMbIX 00CYX/TaeMbIX KHUT;

oTOOpakeHHEe CcaMOW JeIIeBOM M CcaMO¥ JOpOrod KHHWI B KaTajore.
I/IH(bopMaumo JUTSL pelieHns 0003HAUEHHBIX 33/1a4 Tak)Ke HEOOXOIMMO BKJIIOUUTH B HAOOP
JTAHHBIX.
5. IIpoBenute cOOp AAaHHBIX ¢ MOMOIIBIO CpeAcTB si3bika Python. Hanpumep, mocpeacrsom
oubmmotek Beautiful Soup u Scrapy.
6. CoxpaHuTe 1aHHbIC B BEIOpaHHOM (hopMaTte XpaHeHusl JaHHbIX. [IpoBephTe NX

LIEJIOCTHOCTh M JOCTOBEPHOCTb. B cilyuae ommbOOK YCTAHOBUTE HMCTOUYHHK HCKAKCHHM.
Hanpumep, ommbka B mporpaMMe UIn pa3pbiB HHTEPHET-COCTMHEHUS.
7. IToaroToBhTE OTUET, BKIIOYAIOIIUKI B C€0s BBIICPIKKU U3 COOPAHHBIX JAHHBIX U OIKMCAHUE
k HUM. OOBsICHUTE, KaK COOpaHHBIE JaHHBIE MOTYT MIOMOYb B PEIIEHUHU 3aj]au U3 MyHKTa 4
HACTOSIIIIETO Keica, a TaKXe OIMWIINTE, KaKWhe eIle 3aJa4d MOXKHO PEIIUTh C MOMOIIBIO
COOpaHHBIX JaHHBIX.

Tema «Pabota ¢ nanusimMu B Pandas» I[Ipumep keiica
HccnmenoBanue mokasaTeneil pojaku Buaeourp ¢ rnomoinbio Pandas 1. 3arpysure Habop
JAHHBIX O TTPOJIAXKaX BUIACOUTP.
2. Otkpoiite ero B Python ¢ momomnisio 6ubmmorexku Pandas.
3. Hcnonp3yiiTe OoCHOBHBIE MeToabl Oubnmoreku Pandas, takume kak head(), info() u
describe(), 4TOOBI O3HAKOMUTHCS C MaHHBIMH. OOpaTuTe BHUMAHHME Ha TOJIydaeMbIe
CTATUCTUYECKUE ITOKA3ATEIH.
4. O3HaKOMHMBIIUCH C TaHHBIMH, IPOBEPbTE HAOOP MaHHBIX HA OLIMOKH, MPOIYCKH, IPOYHE
nckaxxeHus. [1o BO3MOKHOCTU UCTIPABbTE UX.
5 [TpoBeauTe pacyeT v BBIBOJ CJAEAYIONINX MTOKA3aTeNeH:

CpeaHee KOJIMUECTBO MPOIAHHBIX KOTTUH BUACOUTD TS KaXIOTO U3IATENS;

HanboJiee «yCHEIIHBI» W3JaTeNb BHUICOUTP IO TIOKA3ATETI0 KOJIMYECTBA
HpOI[aHHbIX UTp 11O CTpaHaM;

U31aTeNnb C HAUOOJIBIIUM KOJTUYECTBOM MPOJAHHBIX KON BUIEOUTD;

urposas 1atgopma ¢ HaumOOJBIIMM KOJMUYECTBOM PEAM30BAHHBIX KOMUHN
BHJICOUTD.
PacueTr nonomHUTENBHBIX TOKA3aTEIeH IPUBETCTBYETCS.
6. 3arpysute nanneie B Microsoft Excel u mocrtpoiite rpaduxu. Hampumep, xpyrosas
JarpaMMa Io JaHHBIM O CPeIHEM KOJIUYECTBE MPOJAHHBIX BUICOUTD KAXKIBIM U3/IATEIIEM.
7. BxiarouuTe TMOJIydeHHblE TIpauKM B OTYET IO BBINOJHEHHON paborte. Crenaiite
COOTBETCTBYIOIIME BBIBOABI. COMPOBOANTE BCE MATEpHATbl B OTYETE KOMMEHTAPHUSIMH.
JIOTIOTHUTENIBHO OTMETHTE CUIIbHBIE U cnabble cTopoHbl Pandas nmpu pabote ¢ TaOIuYHBIMU
JTAHHBIMU OTHOCUTEIbHO Oubmuorexku Numpy.

Tema «Buzyanuzanus TaHHBIX cpencTBamu s3bika Python» ITpumep keiica

Busyanuzanusa Habopa gaHHbIX « BpuiinaHTeD

1. 3arpy3ute maHHble Ha KoMmmbioTep. Otpoiite Habop manHbiX B Python. Hampumep, c
MOMOIIbIO cpeAcTB OnbnmmoTek Matplotlib umu Seaborn.



2. BHUMATENbHO O3HAKOMBTECH C COJEPKHUMBIM HAOOPOB MaHHBIX. [Ipn HEOOXOAUMOCTH
BOCIIOJIB3YHTECH YK€ N3yUeHHBIMHU OMOIMOTEKaMu, HarrpuMep, Pandas.
3. Ybeaurech B IIETOCTHOCTH M KOPPEKTHOCTH AaHHBIX. 1o HEOOXOAMMOCTH HCHpPaBbTE U
OYMCTUTE TaHHBIE.
4. TlpoBemuTe TOCTPOCHUE PA3IMYHBIX TI'paUKOB HAa OCHOBE HWMEIOIIUXCS JTaHHBIX:
: scatter plot;
box plot; - bar plot; - pair plot; - line plot;
heat map; - violin plot.
ITo »xenmaHuro mnocrpoiite apyrue Tumbl rpadukoB. JlanHbele mis rpadukoB OTOEpUTE
CaMOCTOSITEILHO, PYKOBOJICTBYSCH II€JIeCOO0pa3HOCThIO.  Hampumep, w#MeeT CMBICIT
MIPOBEPUTH THUIOTE3Y O 3aBUCUMOCTH IIEHBI OPMJUIMAHTA OT KOJIMYECTBA KapaT, HO HE OYeHb
pa3yMHO ITPOBEPSTH 3aBUCUMOCTh I[BETa OT pa3Mmepa.
5. O6001uTe MOTyUYEHHbIE CBE/ICHUS], BKIIIOUYMB IpauKU B OTYET IO MPOJIETaHHON padoTe.
ConpoBoute Kaxxaplil rpauKk KOMMEHTAPUIMH.

6. Caenaiite BBIBOABI O MOJYYeHHBIX pedyibraTax. [logymaiite, Kak MOXXHO MPUMEHUTH
MOJIyYCHHBIC CBEJACHMS Ha MpakTuke. Hampumep, aBToOMaTU3UpOBATh MPOIECC HA3HAYCHUS
MpeABaPUTEIILHON 1IEHBI KaXXI0My OPUUTMAHTY B 3aBUCUMOCTH OT €T0 XapaKTEPUCTHK, YTO
MOJET OBITh aKTyaJIbHO B CHCTEMaX C TPUMEHEHNEM KOMITBIOTEPHOTO 3PEHHS.

7. TlpencraBbTe pe3ynbTaThl pabOTHI B YIOOHOM i Bac Buje. lIpeamoyTurenbHO B
dbopmate mnpeseHtanuu Microsoft PowerPoint wumu ¢aiina pdf. Kontpomns 3HaHWMiA,
MOJYYCHHBIX ~ CIIYIIATEISIMH ~ NPU  OCBOCHMHM  pasaeioB  (Moxayieit) [Iporpamwsbi,
OCYIIIECTBIISIETCS B CIIEAYIONUX (hopMax:

- TEKYIINI KOHTPOJIb YCIEBAEMOCTH — OOECIIEUMBAET OLIEHWBAHUE XO/1d OCBOEHUS PA3/IEIOB
[TporpaMmmel, mpoBOAUTCS B (hOpME TECTA;

- TpakTUKa — oOecrneunBaeT KOMIUICKCHOE OCBOEHHE BCEX BHUIOB MPOQecCHOHATBLHOU
JESITEIPHOCTA CUCTEMHOTO aHAJIUTUKA;

- IPOMEXYTOYHAs aTTeCTAIlds — 3aBepllaeT M3YUYCHHE OTIACIIbHOrO Momaynst IIporpammer,
MMPOBOAUTCS B (hOpMeE 3a4eTa;

- UTOTOBAsI ATTECTAIINS — 3aBEPIlIAeT U3yUYeHUE BCEH MTPOrPaMMBI.

Texymuii koHTposb. [lepeyeHb NpuMepHBIX 3a0aHUN

Tema «IIpunoxenue nuHeHOM anreOpsl B aHanuse JaHHbIX» [Ipumep Tecta
1. Kak u3MeHsSTCS cTaHmapTHbIE OIIMOKUA KOI(PPHUIMEHTOB JIMHEWHOW PErpeccHH, eCiH
3HAYEHMs CIIy4alHOI'O0 4WIEHAa BO BCeX HAOIIOAEHMSX BBIPACTYT B N pa3 (IIpU MOCTOSIHCTBE
OCTaJIbHBIX BEJIMUMH):
HE U3MEHATCS
BBIPACTYT B N pa3 *  BBIPACTYT B n2 pa3
YMEHBIIATCS B 1 pa3
2. Tlon momHON mnpoObsieMoil COOCTBEHHBIX 3HAYEHUH [JIi MaTpUIlbl A TOHUMAETCS:
HAXOKJEHHE BceX COOCTBEHHBIX 3HAUEHUI
HAaXOXIEHUE HECKOJBbKUX COOCTBEHHBIX 3HAYEHUH -  HAXOXKIEHHUE HECKOJIbKUX
COOCTBEHHBIX BEKTOPOB

HAXOXXJIEHHE BCEX COOCTBEHHBIX BEKTOpOB MaTpulbl Tema «Teopus BeposiTHOCTEN M
OCHOBa ctaTucTUKM» [Ipumep Tecra
1. ITpu yBenmueHnn oO0beMa BBIOOPKH N M OJHOM M TOM € YPOBHE 3HAUMMOCTH a, LIMPUHA
JIOBEPUTEIIBHOTO UHTEPBAJIA:
MOXET KaK YMEHBIUIUTHCS, TAK U YBEJIMUUTHCSA ©  YMEHBIIAETCS



HE U3MCHSIETCS ©  YBEIIMUMBACTCS
2. Kak HaspiBaeTcs uncio m( (HACTyIUIeHHS COOBITHS B N HE3aBUCUMBIX HCIBITAHUSX, B
KaXJIOM M3 KOTOPBIX BEPOSATHOCTH MOSBICHUS COOBITHUS paBHA p), OIpEIeiseMoe U3

HEpaBeHCTBA Np ( mO0 np - p:
HauOoJbIIee * OINTUMAaJIbHOE
HAaVBEPOSATHENIIEE * HEBO3MOXHOE

3. Ecnu umeetcst rpynma U3 n HECOBMECTHBIX coObITuii Hi, 0Opa3yromux mojgHyo rpymiy
coObITHH, W wu3BecTHBI BeposTHocTH P(Hi), a coObiTue A MOXET HACTYNHUTh IIOCTIe
peanuzanuu ogHoro w3z Hi, m3BectHsl BepositHoctu P(A/ Hi), To P(A) Bbruucisercs 1o
dhopmyiie

bepurymm - baiieca

IMOJIHOW BEPOSITHOCTU
Tema «Cratuctuueckue merons» [Tpumep tecta

1. TIlepeuncauTe OCHOBHBIE CBOWCTBA TOYEUHBIX OICHOK: °  HECMEIIEHHOCTh W
3¢ peKTUBHOCTD

3¢h(HEKTUBHOCTD U COCTOSITETLHOCTD

HECMEIIEHHOCTh, 3((PEKTUBHOCTh U  COCTOSITEIBHOCTh *  HECMEIIEHHOCTh |
COCTOSITEITBHOCTD

2. Ecnu smnmpuueckasi craTuctuka Ko HaXoauTcs B «30HE 3HAUUMOCTU», TO MPUHUMAETCS
CTaTUCTUYECKOE PEILICHUE:
HE OTKJIOHSTH HyJIeByIo runore3y HO - OTKJIOHUTH HyJeBYyI0 runotesy HO;
HE OTKJIOHSTH HyJIeBYIO runote3y HO, XOTs B IeHCTBUTEILHOCTH OHA Oy/IeT HEe BepHa
3. Cornacuo F- kputeputo duiiepa, mpaBUIbLHBIM SIBJISIETCS CIEAYIOMIMI CTATUCTUYECKUI
BBIBO/I:
CTATUCTUYECKU 3HAYMMBIX PA3IMYUN MEXy AUCIIEPCUSIMU B MEPBOM U BTOPOU IpyImax
HeT. Pasznmuuust B cTeneHu OJHOPOAHOCTH TOKa3zaTeledl YpOBHS BepOATbHOTO MBIIUICHUS
MEXIY IpYyNIaMu OTCYTCTBYIOT
MMEETCSl CTATUCTUYECKOE PA3IMYUe MEXAY AUCIEePCUsIMU B IEPBOM M BTOPOM IpyIax.
ITo cremeHn OJHOPOAHOCTH TAKOTO IOKAa3aTess, KaK YpPOBEHb BepOAbHOIO MBIIIJICHUS,
HUMEIOTCS PA3INUUs MEXIY FpyHIamMu
SMIUpUYECKOE  3HaueHue F- KpUTEpUs dumepa  HAXOAUTCA B  «30HE
HeornpeaeneHHocT». Heobxonumo yBeauyuTh o0OBEMBbI BBIOOPOK U MPOJOTKUTH
HCCIIeIOBaHUE

Monyne 2. MHcTpymMeHThl aHanu3a JaHHbIX Tema «BusyanbHble mHCTpymMeHTHD Ilpumep
Kerca
Ananmus naHHbeix Ha 0a3e Microsoft Excel:

1. Ckauaiite HaOOp nmaHHBIX «JlaHHBIE O MPOAYKTAX CymepMapkeTra». ITO MOXKET ObITh
Ha0Op MaHHBIX U3 JTIOOOTO OTKPHITOTO UCTOUHMKA, Hanmpumep, Kaggle, UCI, Data.gov u T.1.
2. Umnoptupyiite Habop gaHHBIX B Microsoft Excel.

3. OmeHuTe KauyeCcTBO M TOATOTOBKY MmaHHBIX. Ornpenenure, €CTh JU B JaHHBIX
OTCYTCTBYIOIIIE 3HAYCHHs, BBIOpOCHI MM AyonmukaTel. McmpaBbTe 100BIE OIMMOKH HITH
HEAOCTATKU B JJAHHBIX 110 HEOOXOIUMOCTH.

4. CozpaifTe CBOJHYIO TabJMIly, YTOOBI MOCMOTPETh CpeAHee, MEIMAHy M CTaHIapTHOE
OTKJIOHEHHE JIUTSI KaXKI0TO MPOAYKTA MO KOJIMYECTBY MPOJAHHBIX €AUHUII M OOIIECH BBIPYUKE.
5. Co3zpaiite amarpamMmbl I BU3yaJIM3alluyd JaHHBIX. Hampumep, MOXHO TOCTPOUTH
TUCTOIPAMMBbI JIJIS TOMCKA pacHpeneiacHus Ui KaXJAoTo IMPOJyKTa B KaTeropusx
MPOJIAHHBIX SAMHUIL U OOIIECH BBIPYUYKH.

6. IIpoBepbTe TUITOTE3bI OTHOCHTEIIPHO JIAHHBIX, UCIIOJIB3Yys (DYHKIUIO aHAlIN3a JAHHBIX B
Microsoft Excel. Hanmpumep, MOXXHO TTpOBEpUTH, 3aBUCAT JIUM MPOJAHHBIE SIUHUIILI OT TUITA
MPOJYKTAa WIJIM OT Ce30Ha (Hampumep, JIETO, 3UMa, BECHA, OCEHbB).

7. IlpencraBbTe pe3yjdbTaThl BalllEro aHajauW3a C IMOMOIIBI0 T'paUKOB U JHArpaMM.



CocrtaBbTe OTYET O pe3ynbTaTe paboThl B Microsoft Word mimm PowerPoint.

8. CnenmaiiTe BBIBOJBI M PEKOMEHIAIIMM, OCHOBAaHHbIC Ha aHaiu3e. Hampumep, MOXKHO
PEKOMEHI0BATh YBEJIMYHMTh IPOU3BOJCTBO W MPOAAXKY TEX IMPOIYKTOB, KOTOPbIE HMMEIOT
0O0JIBIIION crIpocC.

Tema «OcHoBbI TporpammupoBanust Ha Python» [Ipumep keiica
PazpaboTtka npunokeHus «INTAHUPOBIIHMK 3a1a4» Ha si3bike Python

1. OnpenenuTe MOAXOAAINYIO BEPCHIO si3bIKa Python, 000cHOBaB caenaHHBIN BBIOOD.

2. CaMOCTOSTENbHO OCYUIECTBUTE BBIOOP NOAXOJAIIEH WHTETPUPOBAHHON  CpE.bl
paspadorku (IDE) ¢ o6ocHOBaHMEM BBIOOpA.
3. Paspaboraiite Texauueckoe 3aganue (T3) k mpunoxkenuto. [IpoBenure nmpoekTUpoBaHUE
MPUIIOKEHUS C ydyeToM (PYHKIIMOHAJIa, KOTOPbIA JOJDKHA BKIIIOYATh B cedsl peanuzyeMasi
nporpaMMa a UMEHHO:

CO3[IJaHMUE 3aJa4 CO CPOKAMHU BBIIIOJIHEHUS; BBIBO/I CITMCKA BCEX CO3JaHHBIX
3a7ay;
: peaaKTUPOBAHME U yIAJICHHE 3a]1a4;
dbunmpTpanMs  3aJad MO HA3BAHWUIO WM CPOKaM  BBINOJIHCHHS;
YBEIOMJICHUSI O KpAalHUX CPOKaX BBITIOJIHEHUS 3a/1a4.
Vurute, 4TO MEXKIy 3allyCKaMU MporpaMMa JI0JDKHA XPAaHUTh CBOM JAHHBIE HA HAKOIIUTEIE
na"HbiX. Mcnonp3yiite 1y1s 3TOro arob6oil moaxoadimuii popMaT XpaHeHUs JaHHBIX Ha Balll
BBIOOD.
4. PazpaboraiiTe IpOTOTHUI NPUIOKEHHUS HA OCHOBE CO3/TAHHOTO MPOEKTA.
5. IIpoananusupyiite padoTy NpoTOoTUIA. 3aIOKYMEHTUPYITE BCE HAWJICHHBIE B IPOTpPaMMeE
OIIMOKHN U HETOUYHOCTH. OlLIeHUTe yI00CTBO MOIB30BAaHUS CO3TAaHHOM MTPOTrpaMMON, a TaKKe
3¢ pekTUBHOCTD ee pabOThI C TOUKU 3PEHUSI CKOPOCTU AOCTHXKEHUS pe3ysibTata. Hampumep,
32 KaKoe MHHUMaJIbHO BO3MOYKHOE€ KOJIMYECTBO JEHCTBUM MOXHO c€O34aTh 3ajady B
MporpaMMme.
6. Ha ocHOBe BBISIBJICHHBIX HEIOCTATKOB MCIPABHTE M YJYUIIUTE CO3JAHHYIO MPOrpamMMmy.
I[To HEOOXOAMMOCTHM TPOBEIUTE MOBTOPHOE IMPOECKTUPOBAHME MPOTrPAMMBI U CO3/alTE
HOBBII IPOTOTHII.
7. TloaAroToBhTE OTYET, BKIFOYAOIIMK B ceOs 3KpaHHBIE (OPMBI PaOOTHI MPHUIOKECHHS.
Cnenaiite BBIBOJABI 00 OCOOEHHOCTSIX pa3pabOTKU MNPUIOKEHUN THUIA «IUIAHUPOBLIMK
3a71au», C KOTOPBIMU BaM MPUIILIOCH CTOJIKHYTHCS MO X0y pa3padoTku. OTMeThTe Hanboiee
yIa4yHble PEIIeHHS, KOTOpble BaM YAAJOCh IPUMEHUTH MpPHU pa3pabOTKE MPOTrPaMMBL.
OnuinTe BO3HUKINKME B XOJ€e pa3padoTku nmpobdiiemsl. Pacckaxure, kKakuM (pyHKIIMOHAIOM
MOJKHO JOTIOJTHUTH Ballly TEKYIIYIO BEPCUIO TPOTPAMMBI.

Tema «bubnuoreka Numpy» [Ipumep keiica
Amnanu3 gagHbix B Numpy Ha ocHOBe Habopa JaHHbBIX «/laHHbIE 0 PyTOOIBHBIX MaTYAX

1. Ckauaiite Habop HaHHBIX «JlaHHBIE O PYTOONBHBIX MaT4ax». DTO MOXKET OBITH HAOOp

JIAaHHBIX U3 JIF00Or0 OTKPBITOTO UCTOUHMKA, HanpuMmep, Kaggle, UCI, Data.gov u T.1.
2. UmnoptupyiiTe Habop AaHHBIX B Python ¢ momoipio Oubnmmorekn Numpy.
3. OrieHuTe KayecTBO U MOATOTOBKY JaHHBIX. Ompenenure, €CTh JIM B JaHHBIX
OTCYTCTBYIOIIME 3HAYEHUs, BbIOpOCHl win Ayonukatsl. McnmpaBbTe T100BIE OIMMOKK WIIU
HEJOCTATKU B JAHHBIX IO HEOOXOIUMOCTH.
4. TlpoBeauTe CTATUCTUYECKUN aHalIW3 JaHHBIX. BKIOUMTe B Ballld HCCIEAOBAHUS
cnenonume MoKa3aTeau U TaOJIULIbL:

pacyeT CpeTHero KOJIMYECTBA TOJIOB, 3a0UTHIX KaXIOW U3 KOMAaH/T;

CBOAHAs TaOiMIa C pe3yabTaTaMU KaXXIOH M3 KOMAaHI B BHJAE «IOOembI/
HUYBH / TIOPAKCHUS;

CIUCOK U3 5 JIyUIIUX KOMaH/I 1O pe3yIbTaTaM MPOBEACHHBIX MAaTUEH.



B 3aBuUCHMMOCTH OT WMEIOIIMXCS TAHHBIX JOTOJHUTE I HM3MECHUTE BBIIICIIPUBEICHHBIC
MyHKTBL. HammpuMep, MOXHO MPOBECTH pacyeT KOJIUYECTBA IMOJTYYCHHBIX KPACHBIX KapTOYEK
KaXJI0W KOMAaHIOM 34 ONPEHECIICHHBIA ITPOMEKYTOK BPEMEHHM, WIM IIOCUUTATH CpEIHEE
KOJIMYECTBO MOJIYYaeMbIX TPaBM, XapaKTepHOE ISl KOHKPETHOW KOMaHAbl HA MPOTSHKEHUU
HECKOJIBKUX UTPOBBIX CE30HOB.

5. TloarotoBbTe W MPOBEPHTE HECKOJIBKO TUIIOTE3 OTHOCHUTEIHHO HMMEIOIIUXCS TaHHBIX.
Hanpumep, nokaxute Win OMPOBEPTHUTE TUIIOTE3Y O TOM, UTO CIIOPTCMEHBI IMEIOT JTyUIIIie
MOKAa3aTeNIN B IEPBOI MOJIOBUHE MaT4a, YeM BO BTOPOH.

6. IlpencraBbTe MONy4YeHHbIE pE3yabTATHl B BHAe oTyeTa. OTYeT MOXHO CO31aTh B
nporpammax Microsoft Word u Microsoft PowerPoint. [lo jxemaHu0 MOJIyd4eHHBIE C
noMoInbio Numpy CBOJHBIC TaOJIMIIBI U TIOKA3aTeNId MOXKHO UMIIOPTHPOBATH B Microsoft
Excel, 9T00BI cO3AaTh TUArpaMMBI U TPAGUKHU 11 BU3YTH3AIUHU TOJTYYCHHBIX TaHHBIX.

7. J1omonHUTE OTUET BBIBOJAMHU M NMPOTHO3AMHU KACATEIBHO PE3yIbTATOB KOMAH[ WU HMX
yuacTHUKOB. Hampumep, caenaiite mporHo3 Ha pe3yabTaTUBHOCTh KOMAH/IbI B CIIEIYIOIEM
UTPOBOM CE30HE, YUUTHIBAS MPEIBIIYIINE TTOKA3aTEIM KOMAHIbl, COCTOSIHAE CIIOPTCMEHOB U
JpyrHe MOKa3aTel!.

Tema «C60p, opraHuzaius U XpaHeHue JaHHbIxX» [Ipumep keiica
CoznaHne HaOopa JaHHBIX HA OCHOBE MHTEPHET-KAaTaIoTa KHUT
1. Haiiqute Ha nmpocropax cetu MuTepHeT kaTtajmoru KHUr. OOBIUHO UX MOXHO HAWTH Ha
caiiTax, 3aHUMAIOLIUXCA JUCTpUOyLMEN KHUKHON POAYKLIUH.
2. BHUMATENBHO U3YUUTE COAEPKUMOE KAaTAJIIOTOB, & TAK)XKe IaHHbIE, KOTOPBIMU OMKUCHIBAIOT
KHUTH B KaTaJIoTe.
3. Otbepure kataior, HaubOoJsee OJIU3KUI MO CONEPIKAHUIO K CIIEAYIONIUM XapAKTEPUCTUKAM:
y KHUT €CTh 3ar0JIOBOK U OIHMCAHUE;
yKa3aHO aBTOPCTBO;
OTMEYEHO KOJMYECTBO CTPAHMUIL; * MPUCYTCTBYET 'O U3AHUS;
YKa3aHO BO3PACTHOE OIpaHUUYEHUE.
4. Tlpomymaiite dopmaT XpaHeHUs OyaylnIuX MJaHHBIX. YUTHTE, UYTO BaM ITOHAAOOWTCS
nH(popMaIms, MepeuncieHHas B myHkTax Boime. [Tomumo 3Toit mHbpopManmu HEOOXO0IUMO
noAyMaTh, Kakas eule MHGoOpMalMs MOXKET MOHAZOOUTHCS IUISl BBIMOJHEHMS CIIEAYIOLINX
3aJau:
: 0TOOP HanboJliee MOMYJISIPHBIX KHUT C TPYNIIUPOBKOM IO )KaHpaM; ©  BbIBOJ 5
CaMbIX 00CYXIaEMbIX KHUT;
: OTOOpaXx€HHEe caMOM [eHmeBOM M caMOW JOpOrol KHUI B KaTajore.
Nudopmanuro ais pemeHns 0003HAYEHHBIX 3aJaU Tak)Ke HEOOXOIMMO BKIIIOUUTH B HAOOP
JTAHHBIX.
5. IIpoBenute c6Op AAHHBIX C MOMOILIBIO CpeACTB s3bika Python. Hanpumep, nocpencrsom
oubmotek Beautiful Soup u Scrapy.
6. CoxpaHuTe JaHHBIE B BHIOpaHHOM (hopMaTe XpaHeHUs JaHHbBIX. [IpoBephTe X

IIEJIOCTHOCTh M JOCTOBEPHOCTH. B cilyuae ommOOK YCTAaHOBUTE HMCTOYHHMK HCKaKCHHIA.
Hampumep, ommbka B mporpaMMe UIn pa3pbiB UHTEPHET-COCTUHECHMUSI.
7. IloaAroToBbhTE OTUET, BKIIOYAIOIIUM B c€0s1 BBIICPIKKHU U3 COOPAHHBIX JAHHBIX U OMHUCAHUE
K HUM. OOBsICHUTE, KaK COOpaHHBIC TaHHBbIE MOTYT TTIOMOYb B PEIICHUU 3a/1ad U3 MyHKTa 4
HACTOSIIIIETO Keiica, a TaKXe OIMINNTE, KaKWhe eIle 3aJa4d MOXHO PEIIUTh C IOMOIIBIO
COOpaHHBIX JAHHBIX.

Tema «Pabora ¢ nanusiMu B Pandas» I[Ipumep keiica

UccnenoBanue mokaszareneil nmpojaxu Buaeourp c¢ nomoinbio Pandas 1. 3arpysute Habop
JTAHHBIX O TIPOJaXKax BUICOUTD.

2. Otkpoiite ero B Python ¢ momompio 6ubnuorexkn Pandas.

3. Wcnonp3yiiTe ocHOBHbIe MeTonabl OuOmmorekn Pandas, Takme xak head(), info() u
describe(), 4TOOBI O0O3HAKOMUTBHCS C JaHHBIMH. OOpaTUTe BHHUMAaHHME Ha MOJydyaeMble



CTaTUCTUYECKHE NTOKA3aTENH.
4. O3HaKOMUBILIHUCH C JAHHBIMHU, ITIPOBEPHTE HAOOP JAHHBIX HA OIIMOKHU, IIPOITYCKH, IPOUUE
nckaxxenus. [1o BO3MOXHOCTH UCITPABBTE UX.
5 ITpoBenuTe pacyer U BBIBOJ CIEAYIOIIMX IOKA3aTEIeH:

CpellHee KOJIMUECTBO MPOJAHHBIX KOTIMIA BUIEOUTD AJISI KaXKI0TO U31ATENS;

Hanboyee «yCHEUIHBbIN» W31aTelb BUACOUTP MO IIOKA3ATENI0 KOJIMYECTBA
HpOI[aHHbIX UTp IO CTPpaHaM;

U3/1aTelb C HAMOOJIBIIUM KOJIMUECTBOM IIPOIAHHBIX KOMUNA BUJCOUTD;

urpoBast IuaTgopMa ¢ HauOOJIBUIMM KOJIMYECTBOM PEATN30BAHHBIX KOIMIA
BUJICOUTD.
Pacuer nononHUTENbHBIX TOKA3aTENEH MPUBETCTBYETCSI.
6. 3arpysute nanHeie B Microsoft Excel u mocrtpoiite rpaduxu. Hampumep, xpyrosas
JuarpaMMa 1o JaHHbIM O CPEIHEM KOJIMYECTBE MPOJAHHBIX BUACOUTD KAXKIBIM U3JATEIEM.
7. Bxirounte noONy4YeHHble TpaduKM B OTYET IO BBINOJHEHHON pabote. Caenaiite
COOTBETCTBYyIOIIME BbIBOABL. CONMpoOBOAMTE BCE MaTEepUaTbl B OTYETE KOMMEHTAPUSIMHU.
JIOTIOTHUTENIBHO OTMETHTE CHUIIbHBIE U cnabbie cToponbl Pandas mpu pabote ¢ TaOIuYHbIMU
JIAaHHBIMU OTHOCHTEIBLHO OMOInoTekn Numpy.

Tema «Busyanuzainus qaHHbIX cpencTBamu ss3bika Python» Ipumep keiica
Busyanuzanusa Habopa gaHHbIX « BpuinanTeD
1. 3arpysute manHble Ha kommbloTep. OTpoiite Habop nanueix B Python. Hampuwmep, c
TTOMOIIbIO cpeACcTB OnbnmmoTek Matplotlib umu Seaborn.
2. BHUMaTeIbHO O3HAKOMBTECH C COJIEPKUMbIM HAaOOPOB AaHHBIX. [Ipu HeoOGXxoaumMocTu
BOCITOJIB3YHTECH YK€ N3yUeHHBIMU ONOIMoTeKamMu, HarpuMep, Pandas.
3. YOeautech B IEIOCTHOCTH U KOPPEKTHOCTH AaHHBIX. [1o HEoOXomMMOCTU UCIpaBbTE U
OYMCTUTE JaHHBIE.
4. TlpoBenuTe NOCTPOEHUE PANTMYHBIX TIpaUKOB HA OCHOBE HWMEIOIIMXCA JaHHBIX:
scatter plot;
box plot; - bar plot; - pair plot; - line plot;
heat map; - violin plot.
[To »xemaHuro moctpoiiTe apyrue Tumbl rpadukoB. JlaHHble M1 rpaduKoB OTOEpPUTE
CaMOCTOSITEILHO, PYKOBOJCTBYSICh IlesiecooOpa3HocThio.  Hampumep, wumeer cMbIc
MPOBEPUTH THIOTE3y O 3aBUCUMOCTH LIEHbI OPUJUIMAHTA OT KOJIMUECTBA KapaT, HO HE OYEHb
Pa3yMHO MTPOBEPSTH 3aBUCMMOCTbD I[BETA OT pa3mepa.
5. O60061muTe MOJIy4eHHbIE CBEACHMS, BKIIOUMB I'paUKu B OTUET IO MPOJEIaHHOHN paborte.
ConpoBouTte KaxKablil rpauKk KOMMEHTAPUSIMH.

6. CrenaiiTe BBIBOJIBI O MOJYYEHHBIX pe3ynbTaTax. [logymaiiTe, Kak MOXHO MPUMEHUTH
MOJIyYEHHbIE CBEACHUSI Ha MpakTuke. Hampumep, aBTOMaTU3UpOBATH MPOLECC HAZHAUECHUS
MpeABAPUTEILHON LIEHBI KaXJA0MYy OPUUTMAHTY B 3aBUCUMOCTH OT €r0 XapaKTePUCTHK, YTO
MOKET OBITh AKTYaJIbHO B CUCTEMAaX C IPUMEHEHUEM KOMITbIOTEPHOT'O 3pEHHUSI.

7. IlpencraBbTe pe3yiabTaThl pabOThl B YIOOHOM [jig Bac Buje. IIpeamodyTutrenbHO B
dhopmate nipesentaiuu Microsoft PowerPoint nim daiina pdf.

9. YYEBHO- METO/IMYECKOE U UH®OPMAILIMOHHOE OBECIIEYEHUE
JAUCLHUITJINHDBI

a) JuTepatypa
1. Yepnsbrmes, C. A.OcHoBbl mporpammupoBanus Ha Python: yueGHoe mocoOue st
By30B/ C. A. UepHsbliiieB. — 2-¢ 3., nepepad. u nomn. — Mocksa : U3narenbsctBo FOpaidt,
2024. — 349 c. — (Bwicmiee obpazoBanme). — ISBN 978-5-534-17139-6. — Tekcr :
anekTpoHHbIN // ObpazoBatenbHas miatdopma FOpaiit [caiit]. — URL: https:// urait.ru/
bcode/544190 (nata obparmenus: 26.06.2024).
2. ®enopos, . 0. [IporpammupoBanue Ha SI3bIKE BBICOKOTO ypoBHs Python : yueGHoe
nocobue s By3oB/ [. HO. ®demopoB. — 5- ¢ m3m., mepepad. m gonm. — Mocksa :



UznatensctBo HOpaiit, 2024. — 227 c¢. — (Bbiciiee oOpazoBanue). — ISBN
978-5-534-17323-9. — Tekcrt : anexktpoHHbIl // O0pa3oBaTtenbHas matdopma KOpaiit [caitT].
— URL: https://urait.ru/bcode/539651 (nata obpamenus: 26.06.2024).

3. Tuunenko, M. I'. TexHomoruu u MeTOIbl MPOrPAaMMHUPOBAHUS : yueOHOE MocoOue s
By30B/ U. I'. 'nunenko, ®. . [Masnos, /1. FO. denopos. — 2-¢ u3a., nepepabd. u 10, —
Mocksa : UznatensctBo FOpaiit, 2024. — 248 c¢. — (Boiciiee oOpa3zoBanue). — [SBN
978-5-534-18130-2. — Tekcrt : anexkTpoHHbIH // O6pa3oBaTtenbHas matdopma KOpaiit [caitT].
— URL: https://urait.ru/bcode/536903 (nata obpaienus: 26.06.2024).

4. PyxuukoB, B. A. OCHOBBI CETEBOTO MPOrPaMMUPOBAHUS Ha S3BIKE BBICOKOTO YPOBHS
Python : yuebno- meromuyeckoe mocobue/ B. A. PyxnuxoB, M. A. BepxkakoBckas. —
Camapa: III'VTU, 2019. — 136 c.— Tekcr: amekTpoHHBIHN // JlaHb : 37IEKTPOHHO-
oubnmmoreynast cucrema. — URL: https:// e.lanbook.com/ book/223331(nata oOpartieHus:
26.06.2024). — Pexxum gocTymna: 1y aBTOPHU3. MOJIb30BaTENIeH.

5. llkabepuna, I'. I1I. [TporpammupoBanue. OcHoBbI si3biKa Python : yueGHoe mocobue / I.
. IIkabepuna, H. JI. Pe3oBa. — Kpacnospck : Cubl'Y um. akagemuka M. ®. PemetHésa,
2018. — 92 c.— Texkct : anekTpoHHbI // JIaHb : 3IeKTPOHHO- OMOINOTeUHas] cucTeMa. —
URL: https:// e.lanbook.com/ book/147450 (mata oOpamenus: 26.06.2024). — Pexum
JIOCTYTIA: JUTsl aBTOPU3. TTOTb30BaTENICH.

6. Tapnanos, A. T. OcHoBHI s3bpIKa MporpammupoBanust Python : yueOHO- MeTommnueckoe
nocobue / A. T. Tapnanos, L. I'. MaromenoB. — Mocksa : PTY MUPDA, 2019. — 107
c. — Texcr : anexkTpoHHbIl // JIaHb : 3MeKTpOoHHO-OMbIMoTeuHast cucrema. — URL: https://
e.lanbook.com/ book/171465 (mata oOpamenus: 26.06.2024) — Pexum pgoctyma: s
aABTOPH3. TIOJIb30BATEIICH.

7. BoponoB, M. B. CuctemMbl UCKYCCTBEHHOTO HMHTEJUIEKTA : YUEOHUK M MPAKTUKYM JJIs
By30B/ M. B. Boponos, B. U. Ilumenos, M. A. HebaeB. — 2-e u3zn., nepepad. u gom. —
Mocksa : U3narensctBo FOpaiit, 2024. — 268 c. — (Briciiee oOpazoBanue). — ISBN
978-5-534-17032-0. — Tekct : anexTpoHHbIi // Obpa3oBaTenbHas miatdopma FOpaidT [caifT].
— URL: https://urait.ru/bcode/544161 (nata oopamenus: 26.06.2024).

8. Manukos, P. @. [IpakTUKyM IO JUCKPETHO- COOBITUMHOMY MOAECIUPOBAHUIO CIIOKHBIX
cucteM B cpeae GPSS- Studio: mpakTtukym : yue6HOe mocobue/ P. ®@. Mamukos, A. P.
YcemanoBa. — VYga: BITIY wumenn M. Axmymwis, 2021. — 395 c¢. — ISBN
978-5-907176-63-8. — TeKcT : 371eKTpOHHBIN // JIaHb : 3IEeKTPOHHO- OMOINOTEUHAs CUCTEMA.
— URL: https:// e.lanbook.com/ book/181820 (mata oOpamenus: 26.06.2024). — Pexum
JIOCTYIIA: JUTsl aBTOPU3. MOJIb30BATENICH

0) mporpamMmMHoe obecrieueHne 1 MHTepHeT-pecypechl

Ne HaumenoBanue Onucanue
amursu.ru Cainit ®I'bOY BO AMI'Y

2 | http:// DneKTpoHHO- Oubnuoreunas cucrema IPRbooks - HayuHo
www.iprbookshop.ru/ 00pa30BaTEIBHBIN peCypc MIS PeIIeHU 3a/1a4 OOyUYCHHS B

Poccuu u 3a pyoesxxom. YHukanbHas matgopma ObC
IPRbooks 00beauHs- €T HOBele HHGOPMAaIMOHHbIC
TEXHOJIOTUM U YUEOHYIO JIMIIEH3U-OHHYIO0 IuTepatypy. DbC
IPRbooks B moaHoM 06beMe COOTBETCTBYET TPEOOBAHUSIM
3aKkoHomaTenbcTBa PD B chepe oOpazoBanus

B) mpodeccroHaIbHbIe 0a3bl TAHHBIX U UHPOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

Ne Haumenosanune Ormnucanune

1 | «Koncynprant Ilmtoc»: | KomnbrorepHasi cnpaBouHas mpaBoBasi cucreMma B Poccuu.
KOJEKChI, 3aKOHBI, Peanu3zoBaHbl Bce COBPEMEHHBIE BO3MOKHOCTH JJISI TOUCKA
yKa3bl, TOCTAHOBJICHUSI | K paOOTHI C ITPaBOBOI MHGOpMaIeH

ITpaButenscTBa PO




2 | KomnsrotepHas KommnbrotepHas
CIIpaBOYHAasI MPABOBas CIIpaBOYHAasI MPaBOBasI
cuctema B Poccun. cucrtema B Poccun.
PeannsoBaHbl Bce PeannszoBanbl Bce
COBPEMEHHBIE COBPEMEHHbIE
BO3MO>KHOCTH JIJI51 BO3MOYKHOCTH TSI
MOUCKa U paboThI ¢ MOUCKa 1 paboThl ¢
MpaBoBOM MHpOPMALIUEH | TpaBOBOM MHGOpMAILIHEH

10. MATEPUAJIBHO-TEXHUYECKOE OBECITEYHEHUE JUCHUITINHbI
3aHATUS TO0 AUCHUIUIMHE MPOBOJSTCS B CHEUUATbHBIX MOMEUIEHUSX, MPEACTABISIONINX
co00l yuyeOHbIE ayIUTOPHUU [JIs MPOBEACHUS 3aHSATUM JIGKIIMOHHOTO THUIIA, TPYMHIIOBBIX U
WHJUBUAYAIBHBIX KOHCYJIbTAIIMH, TEKYIIEro KOHTPOJS U MPOMEKYTOUHOM aTTeCTaluu.
CnenuanbHbple  MOMEIIEHUS  YKOMIUIEKTOBAHBI  CHELMAJIU3UPOBAHHONW  MeOelIblo |
TEeXHUUECKUMM CpPEACTBAMM OOYYEHHUS, CIYXXAIUMH JUIsd MOpeACTaBiIeHUS y4yeOHOM
nHpopMau OOJBIION aymUTOpPUU. Bcee momerneHusi, B KOTOPBIX MPOBOMSITCS 3aHSITHUSA,
COOTBETCTBYIOT JEHCTBYIOIIMM IPOTUBOIOKAPHBIM IpaBwiaM U HopMmam. Kaxnapli
oOyuaromuiics oOecrieueH MHAMBHUIYAJIbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHO-
OMOMIMOTEYHBIM CHUCTEMaM M K 3JEKTPOHHOM HH(POPMAIIMOHHO 0Opa3oBaTeNbHOW cpefe
yHuBepcutera. CamocrosTenbHas padoTa 0OydYaromMXCs OCYIIECTBIISIETCS B MOMEIIECHUSX,
OCHAILICHHBIX KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MTOJKITFOUEHUS K ceTh «HTepHeT»
u obecrieyeHUEM JI0CTyla B D3JIEKTPOHHYIO HH(GOPMAIMOHHO- OOPa30BATEIIBHYIO Cpedy
YHUBEPCUTETA.



