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1. HEJIN U 3AJJAYU OCBOEHUA JUCHUTIIINHBI

Leanb aucuMIIMHBI
MOJIy4YeHHE KOMIIETEHIIMM, HEOOXOIUMOM /J1s1 BBIMOJIHEHUSI HOBOT'O BUJA MPO(EeCcCHOHATbHOM
JeATeIbHOCTH B 0o0OJlacTM  MH(POPMALIMOHHBIX  TEXHOJOTMH  OoOydarommxcsi IO
CHEIUAIBHOCTSAM M HAIPABJICHUSIM MOATOTOBKHU 3JIEKTPOIHEPreTUKa; MpUOOpeTeHne HOBOM
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, TAOJIMYHBIX U TPaPUIECKIX HOTAIIUN

2. MECTO JUCLMILIMHBI B CTPYKTYPE OBPA3OBATEJIBLHOUN

IMPOT'PAMMBI
JucummiiiHa OTHOCUTCA K (paKyJbTATUBHBIM JUCHUIUIMHAM y4yeOHOro IUIaHA IO
HarnpaBiieHuto moAroToBku 13.03.02 «3DmekTposHepreTuka U 3JeKTpoTexXHHKa». Jlis
YCIIEIITHOTO OCBOEHUSI TAHHOW MUCHUIUIMHBI HEOOXOIUMBI 3HAHUS, YMEHHS W HAaBBIKH,
MPUOOPETEHHBIE B PE3YJIbTATE OCBOCHUS TUCHUIUIMH MHGOPMATHKA, alredpa U reoMeTpus,
MaTeMaTUYECKUI aHAIM3 00s3aTeIbHON YacTu. 3HAHUS, YMEHUSI U HaBBIKU, TPUOOPETEHHBIE
B pe3yjbTaTe€ OCBOEHHUSI JAHHOW IUCUMIUIMHBI HEOOXOAUMBI ISl YCIEIIHOTO OCBOEHMS
JTUCIUIUTMH  (eepaTbHOTO TOCYIapCTBEHHOTO OO0pa30BaTEeIbHOTO CTAaHIApTa BBICIIETO
obpa3oBaHus 1o HampaBieHuto noarotoBku  13.03.02  «DmekTposHepreTuka U
EKTPOTEXHUKA.

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

MOAXOA JUISl  PEIICHUS
IIOCTABJICHHBIX 3aJ1a4

YHHUBEPCAJIbHBIX YHUBEPCAJIbHOM JIOCTHO)KEHUS YHUBEPCATbHOM
KOMIIETEHLIUH KOMIIETCHLIU KOMIIETEHLIU
CucremHoe VK-1 Cnocoben | U-1.YK-1 BeimonHsier  mowuck
KPUTHUYECKOE OCYIIECTBIIATh  TIOWCK, | HEOOXOoAMMO#N  mHpopmanuu, e
MBILICHUE KPUTUYECKMI aHAIM3 U | KpUTUYECKUH aHalIu3 Hu 00o0maer
CUHTE3 nHpopMaIuy, | pe3yapTaThl aHajiu3a JUIsl pelieHus
MPUMEHSATh  CUCTEMHBIH | IOCTABIIEHHOM 3a/1a41

NA-2.YK-1 Hcnonp3yeT CHCTEMHBIN
MOJXOJ JJI PELIEHUS] MOCTABJIEHHBIX
3aga4




4. CTPYKTYPA JNCHUITINHBI

OO1mas Tpy10eMKOCTh JUCUMUIUIMHBI cocTaBisgeT 8.00 3aueTHbIX equHUIbI, 288.0 akageMUUeCKuX
JacoB.

1 — Nen/mm

2 — Tema (pa3zaen) AUCHUILUTMHBI, KypcoBasi paboTa (IMMPOeKT), MPOMEXyTOUHAS aTTECTAIUS
3 — Cemectp

4 — Buibl KOHTAKTHON PaOOTHI U TPYIOEMKOCTD (B aKaJIeMHUYECKUX Yacax)
4.1 — JI (JIexun)

4.2 — Jlexuiuu B BUJE NPAKTUYECKON TOATOTOBKHU

4.3 — I13 (ITpakTryeckue 3aHATHS)

4.4 — ITpakTUUECKHE 3aHIATHUS B BUJIC TPAKTUIECKON TTOATOTOBKHU

4.5 — JIP (JlabopaTopHbie paOOTHI)

4.6 — JIabopaTopHbie pabOTHI B BUE MPAKTUYECKON MOATOTOBKH

4.7 — UKP (Muas xoHTakTHast pabora)

4.8 — KTO (KoHTpoJib TEOPETUUECKOTO OOYyUECHMS)

4.9 — KO (KoHTposb Ha sK3aMeHe)

5 — KoHTpob (B akaJIeMUYECKUX Yacax)

6 — CaMocTtosTenbpHas paboTa (B akaJIeMUYECKUX Jacax)

7 — @OpMBI TEKYLIErO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 5 6 7
4114243144 (451464714849
1 MaremaTuka 3 34 110
JIUTSL aHaIu3a
JIaHHBIX
2 Wuctpymentsr | 4 34 109.8
a”ajM3a
JaHHBIX
3 3auer 0.2
Hroro 0.0 0.0 68.0 00]02100] 0.0 |219.8

5. COAEP KAHUE IUCLHUITJINHBI

5.1. JIaGopaTopHble 3aHATHS

HaumenoBanue tembl CopeprxaHue TeMbl
Jluneitnas anredpa Bexktopsel: omnepamuu  HaJl BEKTOPAMH; BEKTOPHOE
MPOCTPAHCTBO;  OCHOBbI  TpuroHomerpuu. Hopmasi:

CKaJIIpHOE IMPOU3BEJCHUE BEKTOPOB; HOPMBI BEKTOPA;
CBsI3b L2 HOPMBI M CKaJIIPHOTO IPOU3BEACHUS;
paccrosiHue MEXITY BEKTOpaMU. Matpuiibr:
apupMETUUECKUE OIepallud HaJ MaTpUIlAMU U UX
CBOMCTBA; YMHOXXEHUE MATpPHUIbl HA BEKTOP; JIMHEHHAs
(HEe) 3aBUCUMOCTBH M 0a3MC; MATPUYHOE MEPEMHOKEHUE.
Ob6patHass MaTpulla U  OIpeJeIuTeNb: OOpaTHas
MaTpHIla; BBIPOXKJICHHAS MATpPHIA; ONPEACIIUTENb, €ro
NPUMEHEHUE ©  CMBICT; YIOPOIIEHWE MaTPUUYHBIX
BBIPAKEHUI.




MaTteMaTHuueCKuil aHaIIu3

@OyHKIMU: onpeaeseHne GyHKIMU U rpaduka GyHKINH;
JMuHeWHas (QYHKIUS; TOJIMHOMUHAIbHAS — (YHKIUS;

OITMCaHUE TTAHHBIX Cc ITOMOIIIBIO (QyHKITUH;
nmokaszatenpHast — QyHKIus;  jorapudm;  oOpaTHas
GyHKIMS; MO/YJIb; KOMIIO3UIIUS GyHKIIN.

[IpousBoaHble W MHTErpaibl: MpeAen; MPOU3BOIHAS;
npaBuia HAXOXKICHHS IPOU3BOJHBIX; IKCTPEMYMBbI
GyHKIUMNA;  cBOWCTBA  (PYHKIIMU:  MOHOTOHHOCT,
BBITYKIOCTh. (DYHKIIMUM  HECKOJBKUX IEPEMEHHBIX:
(YHKUMM HECKOJIBKMX I€PEMEHHBIX; BU3yaIU3alus
GYHKIIMM OBYX MEpPEeMEHHBIX; YacTHAs MPOU3BOIHAS;
rpagueHT (QyHKIHMH, SKCTpeMyM (YHKIIMA HECKOIBKHX
MEPEMEHHBIX; TPAAUCHTHBINA CITYCK.

[Tpunoxxenue TUHEHHON anre0phl
B AHAJIM3E JTAHHBIX

JluneliHas perpeccusi: ONpeneeHUe MOJEIN JTUHEHHON
perpeccuy;  HaxOXIEHHE IapaMeTPOB  JIMHEMHOU
perpeccun kak pemenne CJIY; ¢yHKIus ommbOKu U ee
MHUHUMU3ALINS; AHAITUTUYECKOE pelieHue TS
MapaMeTpOB PErpeccuM; KOJUIMHEAPHOCTb B JAHHBIX,
peryisipuzanus; TpaJUueHTHBIM CIYCK IS HAXOXKICHUS
napaMeTpoB JHMHelHONW  perpeccun. CoOCTBEeHHBIE
BeKTOpbl U SVD: coOCTBEHHBbIE 3HAYEHHUS! U BEKTOPBI

MaTpPUIbL; FEOMETPUYECKOE IIpEACTaBIICHUE
COOCTBEHHBIX  BEKTOPOB; CHHTYJSPHBIE  BEKTODBHI,
CUHTYJISIpDHBIE paznoxeHus SVD; MIPUMEHEHUE

CUHTYIIsIpHOTO pasznoxeHus, PCA.

Teopust BEpOATHOCTEN U OCHOBBI
CTATUCTUKU

JIUCKpeTHbIE CclydalHble BEJIMYUHBL. HCXOJ, COOBITHE,
BEPOATHOCTb,  CBOMCTBA  JUCKPETHBIX  CIIyYaWHBIX
BEIIMUMH; JUCKPETHBIE pacnpeaelieHus. Bzaumoneiicteue

JUCKPETHBIX  CIIyYallHbIX  BEJIMYMH:  COBMECTHOE
pacnpeeneHie U KoBapualus; YCIOBHASI BEPOSITHOCTb,
TeopeMa baiieca; CEMIUIMPOBAHMUE, 0aszoBas

BU3yaliM3alldsg JaHHBIX; OCHOBHBIE  OIHMCATENbHbIE
cratuctuku. HenpeppiBHbIE cayyaliHble BEJIMYUHBIL:
HENpEpPbIBHbIE CIIy4YaliHble BEJIMYUHBI; HOPMAJIbHOE
pacnpenenenne n LIIIT; coBMecTHOE pacnpeneneHue,
CBSI3b BEJIMYMH, KOPPEISILUS; YCIOBHAS BEPOSTHOCTb U
Teopema balleca Uil HENpEpBIBHBIX  BEJIUYUH;
TUCTOTPAMMBl U ONMUCATENIbHBIE CTATUCTUKM  JUIS
HEIPEPbIBHBIX BEJIMYMH.

CraTtucTuueckue MeTO bl

CraTucTuyeckasi OlleHKa MHapaMeTpOB: BEPOSITHOCTh U
MpaBIONOA00Me; OLICHKA IMapaMeTPOB pacHpeac/ICHUs;
METOJI ~ MaKCUMaJIbHOTO  MPaBAOINOJA00OUS;  IOUCK
[IapaMeTpoOB JIMHEMHOW PETPECCHM C BEPOSTHOCTHOU
TOYKM 3peHusi. MeTo] IJIaBHBIX KOMIIOHEHT: MaTpULA
koBapuanuu; mnpuMmeHenue PCA. Cratucruyeckue
SKCIIEPUMEHTBI U TIpOBEpPKa THUIIOTE3: BEPOSITHOCTHOE
MPUHSTUE PEIIECHUI; JOBEPUTEIbHbIC UHTEpBabl, A/ B
TECTUPOBAHMUE; TMApPAMETPUUYECKHUE  TECThI;  pa3Mep
BBIOOPKHU, €er0 CBA3b C  OIIUOKOM. MeTtombl
CTATUCTUYECKOMN MIPOBEPKU TUIOTE3:
HeMapaMeTpUUeCKue TEeCThl; OYTCTPAN; HEIMHEHHOe
npeodpa3oBaHUe JAHHBIX; MHOXECTBEHHAs IMPOBEpKa
TUMIOTES.




BusyaibHble HHCTPYMEHTBI

Knaccudukanus MHCTPYMEHTOB aHalIu3a JIaHHBIX.
OG630p MHCTPYMEHTOB, He TpeOyIOIIMX HABBIKOB
nporpammupoBaHusi. O030p MHCTPYMEHTOB aHAJIM3a
JTAHHBIX, B KOTOPBIX MPUMEHSETCS TPOTPAMMHUPOBAHHE.

OCHOBBI MPOTrPaMMHUPOBAHUS HA
Python

Hasnauenue u mnpumenenue sizbika Python. OcHOBBI
paboThl ¢ UHTEPAKTUBHOM cpeloi pazpadboTku Jupyter.
OcHOBHbBIE TIOHSATUS SI3bIKA. OCHOBHBIE THUIIBI JAHHBIX.
JIuHEelHbIE  AITOPUTMBI.  YCIIOBHBIE  QIITOPUTMBI.
Hukauueckue anroputmbl. @yHkumu. Pabora ¢
MMOTOKOBBIM BBOJIOM-BBIBOJOM.

bubnuoreka Numpy

Hasnauenue Oubnmuotrexku. OCHOBHBIE TIOHSTUS W
ocobeHHoctu. Tumbl npanHbIX Numpy. OCHOBHBIE
oIepaluu HaJ TUIIAMU JaHHBIX

COop, opranuzaius u XpaHeHue

[Tonsatue «Oomnpine naHHbe». OCHOBHBIE BO3MOKHOCTH
[0 HAXOXIEHUI0O U cOopy AaHHBIX. O030p OCHOBHBIX
WCTOYHUKOB JaHHbIX. OpraHuzainuss U BBIIOJIHEHUE
coopa paHHbIX. OCHOBHBIE HHCTPYMEHTHI cbOopa u
opraHu3aiuu 1aHHbIX. OCHOBHBIE BUJIbI IIPEICTABIICHUS
nanubix. [Tonstue SQL. PabGora ¢ 6a3zamu JaHHBIX B
SQLiteStudio. OcnoBbl SQL. Tunbr manueix SQL.
OcHoBHble BUbl 3anpocoB SQL. OcHOBBI ycTpoiicTBa
BeO-caliToB. M3BNIeueHne TaHHBIX C BEO-C

Pa6ora ¢ nagusimu B Pandas

ITonstue monmynapHoct B Python. Kpatkuit 0630p
OCHOBHBIX MOJIyJICH, MPUMEHSIEMBIX B aHAJIM3€ JTaHHBIX.
Hasnauenne wu mnpumenenne Oubnuorekn Pandas.
OcHoBHble TuUnbl Pandas. WM3BneueHue naHHBIX U3
DataFrame. Omnucatenbuble cratuctuku — Pandas.
OcCHOBHBIC ~OmEpalliy, IPOBOJMMbBIC HAJ THIIAMH
nanablx B Pandas. Hasnauenume mnpemnoOpabotku
JIAHHBIX. MeTtobl npenoo6padboTku JTAHHBIX.
Bo3moxnoctn 6umbiamorekn Pandas mpu mocTtpoenuun
rpadukos

Busyanuszanus qaHHbIX
cpencrBami sizbika Python

Buszyanuzanus KakK s exTuBHAS dbopma
NpeacTaBlIeHUs JOaHHbIX. Ha3HaueHue OMOIMOTEKH
Matplotlib. HWuterpanus Matplotlib ¢ apyrumu
oubnmmorekamu. OcHOBHble (yHKIMHU OUOIMOTEKU.
ITocTtpoenne TrpadmkoB 1O JaHHBIM. [paKTOBKa
rpadgukoB. Hacrpoiika BHU3yambHOTO TPEACTABIICHUS
rpa@uKoB B COOTBETCTBUU C LEISIMM M 3aJa4aMU
uccinenoBanusa. Hasnayenue OuoOmmoreku Seaborn.
OcobeHHOCTH MW OTIAWYUS OT JPYrHUX MOJIYJeH
noctpoeHust TpadukoB. HHTErpanmus ¢ IpyrUMH
oubnmmorekamu. OCHOBHBIE THUIBI rpadukoB Seaborn.
[Toctpoenue rpadukoB 1o maHHbIM. Hacrtpoiika
npeacTaBiieHUus TpauKOB.

6. CAMOCTOSATEJIbHAS PABOTA

Ne | HammenosaHue TEMBI
n/m (pa3znena)

CopepxaHue TeMHBI (pa3jerna) TpynoeMKocThb
B
aKaJeMUYECKHUX
gacax




1 MaremaTuka Brinmonnenue J1a00paTOPHBIX pa6or, | 110
JUISL aHAJTN3a oopMIIeHUE OTYETOB
JTAHHBIX

2 HNuctpymeHTsl Boinosnnenue J1a00PATOPHBIX pab6or, | 109.8
aHaJIM3a oopMIIeHHE OTYETOB
JTAHHBIX

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

HNHTerpanbayo  Monenb 00pa3oBaTeIbHOrO Ipoliecca MO  AUCHUIUIMHE (OPMHUPYIOT
TEXHOJIOTHH METOJIOJIOTHYECKOTO YPOBHS: MOAYIBHO- PEUTHHTOBOE OOyUEHUE, TEXHOIOTHUS
MOATAIMHOTO (POPMUPOBAHUST YMCTBEHHBIX JEHCTBUHN, TEXHOJIOTHS PA3BUBAIOLIETO OOyUeHUs,
9JIEMEHTBHI TEXHOJIOTHH PAa3BUTUS KPUTHUECKOTO MBIIIJICHUS, caMoyIipaBienrne. Ha 3aHsaTHsix
UCTONB3YIOTCS METO/IbI AKTUBHOTO oOyueHus: 3a/1aHKe C 3apaHee
3aIUTAHUPOBAHHBIMY OITMOKAMU (3a/laHue- MPOBOKAIINS), 3a1aHUE C Pa300pOM KOHKPETHBIX
CUTyaIllMi, MO3TOBOW INTYpM, HHTEpaKTHBHas JabopaTopHas paboTa. Pexomenmyercs
WCIOJIb30BAHUE HMH(POPMALMOHHBIX TEXHOJOTHI MpPH OpPraHu3alMi KOMMYHHUKAIUU CO
CTYAGHTAMHU  JJIsl  TpeacTaBleHus  WHGOPMAIMHM,  BbIIAaUYd  pPEKOMEHAAIMi U
KOHCYJIbTUPOBAHUSI IO OMNEPATHUBHBIM BOIpOcaM (3MIEKTPOHHAs IIOYTa), HCIIOIH30BAHUE
MYJIbTUMEINA-CPEICTB TIPU ITPOBEIEHUH JIAOOPATOPHBIX 3aHITHH.

8. OLIEHOYHBIE CPEJICTBA JIJI IPOMEXYTOUYHOM ATTECTALIUU
KouTponb 3HaHUI, TOIYYEHHBIX CIyIIATEISIMU TIPU OCBOCHUU pa3leinoB (MOJYJIei)
[TporpamMmsl, OCyIIECTBIISETCS B CIEAYIOMHNX hopmax:

- TEKYIINI KOHTPOJIb YCIIEBAEMOCTH — OOECIIEUNBAET OLIEHWBAHUE XOJ/Ia OCBOEHUS Pa3IeioB
[Tporpammer, mpoBOaUTCS B OPME TECTA;

- TpakTUKa — obecrneuynBaeT KOMIUIEKCHOE OCBOEHHE BCeX BHUIOB NpodecCHOHAIbHON
JeSITEIbHOCTA CHCTEMHOTO aHATTUTHKA;

- MPOMEXYTOYHAs aTTeCTallds — 3aBeplIaeT U3yueHHe OoTAelnbHOoro monyis [IporpaMmsl,
MpOBOJUTCS B (popMe 3aueTa;

- UTOrOBas ATTECTAIUS — 3aBEPIIAET U3YUCHHE BCEH MPOTrpaMMBbL.

Texymmit KoHTpoJib. [lepeueHs NpUMEpPHBIX 3aJaHUI

Tewma «I1punoxenne nuHelHON anreOpbl B aHaiau3e AaHHbIX» [Ipumep tecta
1. Kak u3MeHsTCS cTaHmapTHbIe OIIMOKUA KOI(PPHUIIMEHTOB JIMHEWHOW PpErpecchy, eciu
3HAYEHUs CIY4YalHOTO 4jeHa BO BCeX HAOJIOAEHUSX BBIPACTYT B n pa3 (P MOCTOSHCTBE
OCTaJIbHBIX BEJIMYUH):
HE U3MEHSTCS
BBIPACTYT B N pa3 *  BBIPACTYT B N2 pa3
YMEHbIIATCS B N pa3
2. Iloxg momHON mpoOIEMON COOCTBEHHBIX 3HAYEHWM MJI1 MATPUIBI A TMOHUMAETCS:
HaX0>KJIEHUE BCEX COOCTBEHHBIX 3HAUCHUI
HaXO0XJIEHUE HECKOJIbKUX COOCTBEHHBIX 3HAYEHMH -  HaXOXJIEHUE HECKOJIBKHUX
COOCTBEHHBIX BEKTOPOB

HaXOXCHUE BCEX COOCTBEHHBIX BEKTOPOB MaTpullbl Tema «Teopusi BeposTHOCTEH U
OCHOBa cTaTUCTUKW» [Ipumep Tecta
1. ITpu yBennyeHnn oObeMa BHIOOPKHM N M OJHOM M TOM JK€ YPOBHE 3HAYMMOCTH a, IUPHHA
JIOBEPUTEIIHHOTO UHTEPBAJIA:
MOJET KaK YMEHBIIIUTHCS, TAK U YBEJIMUUTHCS ©  YMEHBIIIAETCS
HE U3MEHSIETCS ©  YBEJIMUUBACTCS



2. Kak HaszpiBaercss uucio m0 (HacTyIieHUs COOBITHS B N HE3aBUCHUMBIX HMCIBITAHUSX, B
KaXJIOM U3 KOTOPBIX BEPOSITHOCTH TOSIBJICHUS COOBITHS paBHA P), OIMPEIEIseMOe W3

HEpaBeHCTBA np ( m0 np - p:
HauboJIbIIEE * ONTUMAJIbHOE
HauBepOsSTHEHIIIEE * HEBO3MOXKHOE

3. Ecnu nmeetcst rpynma U3 n HECOBMECTHBIX coObITMi Hi, 00pa3yronmx moHy0 Tpymiy
cobbITuii, 1 wu3BecTHb BepositHoctu P(Hi), a cobbiTme A MOXET HACTYNUTH IOCHE
peanuzauuu onHoro u3 Hi, usBectHsl BepositHoctu P(A/ Hi), To P(A) Bbruucisercs mno
dhopmyiie

bepuymnm - baiieca

ITIOJIHOM BEPOSITHOCTH
Tema «Cratucruueckue metoap [Ipumep Tecta

1. TIlepeuncauTe OCHOBHBIE CBOWCTBA TOYEUHBIX OIICHOK: °  HECMCIIEHHOCTh W
3(PEeKTUBHOCTD

3¢h(HEeKTUBHOCTD U COCTOSITETLHOCTD

HECMEIIEHHOCTh, J3((PEKTUBHOCTh M  COCTOSTEIIBHOCTh *  HECMEIIEHHOCTh |
COCTOSITENIBHOCTD

2. Ecnu smnupudeckasi cratuctuka K HaxoauTcs B «30HE 3HAUUMOCTH», TO MPUHUMAETCS
CTATUCTUYECKOE PEIICHNUE:
HE OTKJIOHSITh HyJIeBYyIo runote3y HO - oTkiionuts HyneByto runote3y HO;
HE OTKJIOHSITh HyJIeBYI0 runore3y HO, XoTs B 1efiCTBUTEILHOCTH OHA Oy/IeT HE BepHA
3. Cornacuo F- xputeputo duiiepa, mpaBUIbLHBIM SIBJISIETCS CIEAYIOIMIMN CTATUCTUYECKUI
BBIBO/I:
CTATUCTUYECKU 3HAUMMBIX PA3TUINN MEXTY TUCTIEPCUSIMH B TIEPBOIM M BTOPOH T'PYITIAax
HeT. Pasnmuuusa B cTeneHM OMHOPOAHOCTH TOKa3aTelled YPOBHS BEpPOAIBbHOTO MBIIUICHUS
MEX]1y TPYINIIaMU OTCYTCTBYIOT
MMEETCSl CTATUCTUYECKOE Pa3INYue MEXAY AUCIEPCUsIMU B TIEPBOM U BTOPOM TpyIIax.
ITo creneHn OAHOPOAHOCTHM TAKOrO IMOKa3aTess, KaK ypOBEHb BepOaIbHOTO MBIIUICHHUS,
UMEIOTCS PA3JIMYUS MEXTy TPYyIIaMu
OMIIMpUYECKOE  3HaueHue F- kputepuss ~ Dumiepa  HAXOOUTCA B «30HE
HeonpeaeneHHocT». HeobxoauMo yBeauyuTbh o0OBEMBI BBIOOPOK U MPOJOTKUTH
HCCIIeIOBaHue

Monyne 2. MHcTpymMeHThl aHanu3a JaHHbIX Tema «BusyanbHble mHCTpymMeHTHD» [lpumep
Kenca
Anamns naHHbeix Ha 0a3e Microsoft Excel:

1. Ckauaiite HaOop naHHBIX «JlaHHBIE O MPOAYKTaX CylepMapkeTa». DTO MOXKET ObITh
Ha0Op JaHHBIX U3 JIIOOOTO OTKPHITOTO UCTOUHMKA, Hampumep, Kaggle, UCI, Data.gov u T.1.
2. UmnopTupyiite Habop nanubix B Microsoft Excel.

3. OrmeHuTe KayeCcTBO W TOATOTOBKY maHHBIX. Ormpenenure, €CTh U B JIAHHBIX
OTCYTCTBYIOIIME 3HAYCHUS, BBIOPOCHI Wian ayOnmukatel. McrmpaBbTe JIOOBIE OIMMOKH WITH
HEJOCTATKHU B JAHHBIX IO HEOOXOIUMOCTH.

4. CozmaiiTe CBOIHYIO TaOIMIly, 4TOOBI IMOCMOTPETh CpEeIHee, MEIMaHy M CTaHIapTHOE
OTKJIOHCHHE JIUTS KaXKJ0TO MPOAYKTA MO KOJIMUECTBY MPOJAHHBIX SAUHUII M OOIICH BBIPYUKE.
5. Co3spaiite amarpamMmbl I BU3yaJIM3alluyd JaHHBIX. Hampumep, MOXHO TOCTPOUTH
TUCTOTPAMMBbI IS TIOWCKA pachpeneieHus Uil KaXAOoTo MPOJYKTa B KaTerOpHsX
MPOAAHHBIX SIUHUIL U OOIIIEH BEIPYUYKH.

6. [IpoBepbTe TMMOTE3bI OTHOCUTEIIBHO JAHHBIX, MCIOJB3Yysl (QYHKIUIO aHAIM3a JaHHBIX B
Microsoft Excel. Hampumep, MOXHO ITPOBEPUTH, 3aBUCST JIM IMMPOJAHHBIE €IUHUIIBI OT THITA
MPOAYKTA WJIM OT CE€30Ha (HampuMmep, JIETO, 3UMa, BECHA, OCEHb).

7. TlpencraBbTe pe3yjabTaThl BaIllero aHajduW3a C TMOMOIIbI0 TpaUKOB U AHATpaAMM.
CocraBbpTe OTUET O pe3yiabTaTe padoTsl B Microsoft Word uinu PowerPoint.



8. CpemaiiTe BBIBOJBI M PEKOMEHIAIIMM, OCHOBAaHHbIC Ha aHaiu3ze. Hampumep, MOKHO
PEKOMEHI0BATh YBEJIMYHUTh IPOM3BOJCTBO U IPOJAXKY TEX MPOIYKTOB, KOTOPbIE HUMEIOT
OOJIBIIION CIIpOC.

Tema «OcHoBbI TporpammupoBanus Ha Python» I[Tpumep keiica
PazpaboTtka npumokeHns «ITaHUPOBIINK 3a1a9» Ha s3b1ke Python

1. OnpenenuTe MOAXOAAIIYIO BEPCHIO s3bIKa Python, 000cHOBaB caenaHHBIN BRIOOD.

2. CaMOCTOSATETbHO OCYIIECTBUTE BBIOOp TOAXOASIIEH WHTErPUPOBAHHOWU CPEIbI
pa3pabotku (IDE) c o6ocHOBaHHMEM BhIOODA.

3. Pazpaboraiite Texuudeckoe 3aganue (T3) k mpuinoxkenuto. [IpoBenure mpoekTUpoOBaHUE
MPUJIOKEHUS C ydyeToM (DyHKIIMOHAJIa, KOTOPBIA JOJDKHA BKJIIOYATh B cebsi peanuzyeMasi
nporpaMMa a UMEHHO:

CO3[ITaHMUE 33724 CO CPOKAMHU BBITIOJIHEHUS; BBIBO/I CITUCKA BCEX CO3TaHHBIX
3a7ay;
: pelaKTUPOBaHUE U yaJIeHUE 3a/1a4;
dbunpTpaums  3amay MO HA3BAHUIO  WUJIM  CPOKAM  BBITNOJIHEHMUS;
YBEIOMJICHHSI O KpAaWHUX CPOKAX BBITTOJTHEHHS 3a/1a4.

YyuTuTe, 4TO MEXAY 3aIyCKaMu MpOorpaMma JI0KHA XPAHUTh CBOM JAHHBIC HA HAKOIUTENE
na"HbIX. Mcnonp3yiite 11 3TOro aro00il moaxoaamuii popMaT XpaHeHUs JaHHBIX Ha Balll
BBIOOD.

4. PazpaboraiiTe IpOTOTHUI MPUIOKEHHUSI HA OCHOBE CO3/JAHHOTO IMPOEKTA.

5. [Ipoananusupyiite padboTy NpoToTUNa. 3aIOKYMEHTUPYITE BCE HAlJICHHBIE B IIPOTpPaMMe
OIIMOKU U HETOYHOCTU. O1ieHUTe YI00CTBO MOJI30BAHUS CO3[JaHHOU MPOTrPaMMOM, a TaKkKe
3¢ heKTUBHOCTD ee pabOThI C TOUKU 3PEHUSI CKOPOCTU JOCTHXKEHHS pe3ysibTata. Hampumep,
32 KaKoe MHHUMaJIbHO BO3MOXKHOE€ KOJIMUECTBO MJEHCTBUM MOXHO CO34aTh 3ajady B
Mporpamme.

6. Ha ocHOBe BBISBJICHHBIX HEJOCTATKOB MCIPABHTE M YIYUIIUTE CO3JAHHYIO IPOTPAMMY.
[To HeoOXoAMMOCTH TPOBEAWTE MOBTOPHOE MPOEKTHUPOBAHUE IMPOTPAMMBI M CO3JANTE
HOBBII ITPOTOTHIL.

7. TloAroToBhTE€ OTYET, BKIIOYAIOIIMN B ceOsi dKpaHHbIE (OPMBI PaAOOTHI MPUIOKEHHUS.
Cnenaifte BBIBOJBI 00 OCOOEHHOCTSIX pa3pabOTKU MNPUIOKEHHN THUIA «IUIAHUPOBIIUK
3a7a4», C KOTOPbIMU BaM MPUIIIOCH CTOJIKHYThCS MO X0y pa3padoTku. OTMeThTe Hanboee
yIauHble pEeIIeHUs, KOTOpble BaM YyAAJIOCh NPUMEHUTh NpPH pa3padOTKe ITPOTPAMMBI.
OnumuTe BO3HUKIIKME B XOJie pa3zpadbotku mpobiiemsl. Pacckaxure, kKakuM (pyHKIIMOHAIOM
MO>KHO JOMIOJIHUTH Ballly TEKYIIYIO BEPCUIO TPOTPAMMBI.

Tema «bubnunoreka Numpy» [Tpumep keiica
Amnanu3 nanHbIXx B Numpy Ha OCHOBEe HaOopa naHHbIX «/laHHbIE O PyTOOIBHBIX MAaTYAX)»

1. Ckauaiitre HabOp HaHHBIX «JlaHHBIE O PYTOONBHBIX MaTYax». DTO MOXKET OBITH HAOOp

JTAHHBIX U3 JIF0OOTO OTKPHITOrO UCTOYHUKA, HanpuMmep, Kaggle, UCI, Data.gov u T.1.
2. Umnoptupyiite Ha6op nanHbix B Python ¢ momorsto Oubnuorexku Numpy.
3. OieHuTe KayecTBO U MOATOTOBKY JaHHBIX. Ompenenure, €cTh JU B JAHHBIX
OTCYTCTBYIOIIME 3HAYEHUS, BBIOpOCHI WM aybOnukatel. McnpaBbTe J0ObIE OMIMOKH WIIU
HEJIOCTATKHU B IAHHBIX ITO HEOOXOAUMOCTH.
4. IlpoBeauTe CTATUCTUYECKUN aHaIW3 JaHHbIX. BKIounTe B BalllM MCCIEAOBAHUS
cneny}omue MoKa3aTeau U TaOJIUIIbI:

pacueT cpelHero KOJIMUYECTBA T'OJIOB, 3a0UTHIX KaX A0 U3 KOMAH]I;

CBOAHAs TaliuIa C pe3yabTaTaMU KaXXKIOW M3 KOMAaHI B BHJAE «IOOembI/
HUYBU / TOPAXKEHUS;
: CIUCOK U3 5 JIyYIIMX KOMAaH/ 10 pe3yIbTaTaM MPOBEACHHBIX MATUEH.
B 3aBucuMocTM OT HMMEIOIIMXCS JAHHBIX JOMOJHUTE WM W3MEHUTE BBIIIEIPUBEICHHBIE



nyHKThl. Hanmpumep, MOKHO MPOBECTH pacueT KOJIUUYECTBA MOJYUYEHHBIX KPACHBIX KaAPTOUYEK
KQXJIOM KOMAHIOW 3a OIIPENEIICHHBIM IPOMEXYTOK BPEMEHHM, WIM IIOCUMTATH CpEIHEE
KOJIMYECTBO IOJIYyYAaEeMbIX TPABM, XapaKTEPHOE [JI KOHKPETHOW KOMAHAbl Ha MPOTSKEHUU
HECKOJIBKMX UI'POBBIX CE30HOB.

5. TloaArotoBbTe M MPOBEPHTE HECKOJIBKO THUIIOTE3 OTHOCUTEIBHO MMEIOUIUXCS JAHHBIX.
Hanpumep, 1okaxute Wiv ONpoOBEPrHUTE TUIOTE3Y O TOM, YTO CHOPTCMEHBI UMEIOT JIyUlIne
II0KA3aTeJU B [IEPBOU IIOJIOBUHE MaT4a, YeM BO BTOPOM.

6. IlpeacraBpTe NOIMy4YEHHBIE pPE3yJbTaTbl B BUAe oTdyera. OTUET MOXHO cO34aTh B
nporpammax Microsoft Word u Microsoft PowerPoint. Ilo ’kenaHuMIO IOJIy4eHHbBIE C
nmoMoIsto Numpy CBOJHBIE TaOIUIBI M MOKA3aTEIM MOXHO UMIIOPTHPOBaTh B Microsoft
Excel, 4To0BI cO31aTh IUAarpaMMBbl U TpadyKH 17151 BU3YaIU3alliy TOJTYYeHHBIX JAHHBIX.

7. JIOIOJIHUTE OTYET BBIBOJAAMU U IMPOTHO3AMH KACATEIBHO PE3yJbTATOB KOMAaHJ WU UX
y4acTHUKOB. Hampumep, caenaiTe NporHo3 Ha pe3yjJbTaTUBHOCTh KOMAHBI B CIEIYIOLIEM
UTPOBOM CE€30HE, YUUTHIBAs IPEABIAYIINE ITIOKA3aTeIN KOMAaH/bl, COCTOSHUE CIOPTCMEHOB U
Jpyrue noKas3aTenu.

Tema «C60p, opranuzaius U XpaHeHue TaHHbIX» [Ipumep keiica
Cosznanmne Habopa JaHHBIX HA OCHOBE MHTEPHET-KaTajaora KHUT
1. Haiigutre Ha mpoctopax cetu MHTepHeT kaTajmord KHUT. OOBIYHO UX MOXKHO HAWTH Ha
caiiTax, 3aHUMAIOLIUXCA JUCTPUOyLIMEN KHUKHON MPOAYKIIUH.
2. BHUMATEIbHO U3YyUYUTE COAECPKUMOE KATAJIOTOB, & TAKKE JAHHbIE, KOTOPBIMU OIMUCBHIBAIOT
KHUTH B KaTaJore.
3. Otbepure karajior, HauboJsee OJIU3KUI MO COIEPIKAHUIO K CIIEAYIONIUM XapaKTePUCTUKAM:
y KHUT €CTh 3aT'0JIOBOK U ONHMCAHUE;
YKa3aHO aBTOPCTBO;
OTMEYEHO KOJIMYECTBO CTPAHMIL; * IIPUCYTCTBYET F'OJI U3IAHUS;
yKa3aHO BO3PACTHOE OIPaHUYEHUE.
4. Tlponymaiite dopmaT XpaHeHUs OyaylnIuX MJAHHBIX. YUTUTE, UTO BaM IOHAaA0OUTCS
nH(popMaIms, epeunciieHHasl B myHKTax Boime. [Tomumo 3Toit mHbpOpManmm HEOOXOIUMO
MmoAyMaTh, Kakas eule MHGopMaLUs MOXKET MOHAAOOUTHCS IJISI BBIIOJHEHUS CIIEAYIOLIUX
3ajau:
: 0TOOp HanboJliee MOMYJISIPHBIX KHUT C TPYNITUPOBKOM IO )KaHpaM; ©  BBIBOI 5
CaMbIX 0OCYX/IaeMbIX KHUT;
: OTOOpa)keHHEe CcaMOM [JemeBOM M caMOW JOpOorol KHUI B KaTajore.
Nndopmanuio ns pemeHns 0003HAYEHHBIX 3a7a4 TakKe He0OOXOAMMO BKIIIOUUTH B HaOOp
JTAHHBIX.
5. IIpoBenute c6Op AAHHBIX C MOMOIIBIO CpeACcTB si3bika Python. Hanmpumep, nocpencrsom
oubamotek Beautiful Soup u Scrapy.
6. CoxpaHuTe 1aHHbIE B BHIOpaHHOM (hopMmaTte XpaHeHus JaHHbIX. [[poBephTe nx

IEJIOCTHOCTh U JTIOCTOBEPHOCTHh. B ciiydae ommOOK yCTAaHOBUTE HCTOUYHUK HCKAKEHUH.
Hampumep, ommbka B mporpaMMe WIN pa3pbiB HHTEPHET-COCTMHCHMUS.
7. IloaroToBhTE OTUET, BKIIOYAIOIINMA B c€0s1 BBIICPKKHU U3 COOPAHHBIX JAHHBIX U OMHMCAHUE
Kk HuUM. OOBsiICHUTE, KaK cCOOpaHHbIE JaHHBIE MOTYT MOMOYb B PEIIEHUHU 3aJau U3 MyHKTa 4
HACTOSIIETO Keiica, a TaKKe ONUIINTE, KaKHhe elle 3aJayd MOXKHO DPEIIUTh C MOMOIIBIO
COOpaHHBIX JAHHBIX.

Tema «Pabota ¢ nanasiMu B Pandas» [Tpumep ketica

HccnenoBanue moxaszateneil nmpojaxu Bumeourp c¢ nomoinbio Pandas 1. 3arpysute Habop
JIAHHBIX O MPOJAaXax BUIACOUTD.

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

3. Hcnonp3yiiTe OCHOBHbIe MeToabl OmOmmorekm Pandas, Takme kak head(), info() u
describe(), 4TOOBI O3HAKOMHUTHCS C AaHHBIMH. OOpaTUTe BHUMAaHHUE Ha TOJIydaeMble
CTAaTUCTUYECKHE TTOKA3aTEIH.



4. O3HaKOMUBIIUCH C TAHHBIMU, ITPOBEPHTE HAOOP JAHHBIX HA OIIMOKH, MPOITYCKH, IPOUUE
nckaxeHud. [1o BO3MOXHOCTU UCITPABBTE UX.
S. HpOBeIII/ITe pacyeT U BBIBOJ CIEAYIOLINX [TOKA3ATEIICH:

CpelHee KOJIMYECTBO MPOJAHHBIX KOIUI BUAEOUTD JI KaXI0T0 U3JATENs;

Hanboyiee «yCHEUIHbI» U3IaTelb BHUACOUTP IO I[IOKA3ATENI0 KOJIMYECTBA
HpOI[aHHBIX UTp TIO CTPaHaM;

U3/1aTeb C HAMOOJIBIIUM KOJIMUYECTBOM ITPOIAHHBIX KOMUN BUECOUTD;

urpoBasi IiatopMa ¢ HaUOOJIBUIMM KOJMYECTBOM PEaM30BAHHBIX KOIMIA
BUJIEOUTP.
Pacuer nononHUTENbHBIX TOKA3aTENEH MPUBETCTBYETCSI.
6. 3arpysute manHble B Microsoft Excel m moctpoiite rpaduku. Hampumep, kpyrosas
JuarpaMMa Io JaHHBIM O CPEAHEM KOJIMYECTBE NMPOJAHHBIX BUICOUTD KaXKAbIM U31ATEIIEM.
7. Bxirouute mNONy4YeHHbIEe TpaduKM B OTYET IO BBINOJHEHHON pabote. Caemnaiite
COOTBETCTBYIOIIME BbIBOJABI. CONPOBOAMTE BCE MATEpHalbl B OTYETE KOMMEHTAPUSIMHM.
JIOTIOTHUTETBHO OTMETHTE CHUIIBHBIE U cnabbie cTopoHbl Pandas mpu pabote ¢ TaOIuIHBIME
JTAHHBIMU OTHOCUTEIBbHO OMOIMoTexku Numpy.

Tema «Busyanuzanus qaHHbIX cpencTBamu si3bika Python» Ipumep keiica
Busyanuzanus Habopa gaHHbIX « BpuiinaHTe»
1. 3arpysute manable Ha kommbloTep. OTpoiite Habop manHbeix B Python. Hampumep, c
MoMoIIbI0 cpefcTB oubmmorek Matplotlib unu Seaborn.
2. BHUMATEIbHO O3HAKOMBTECh C COJEPKUMBIM HAaOOpoB AaHHBIX. Ilpu HeoOxomumocTu
BOCHOJIB3YMTECH YK€ U3yUEHHBIMM OnOInoTeKamu, Hanpumep, Pandas.
3. Y6enurech B LIETOCTHOCTU M KOPPEKTHOCTH JAHHBIX. [10 HEOOXOAMMOCTH MCHpaBbTE U
OYHCTUTE JaHHBIE.
4. TlpoBeauTe IOCTPOCHHE PpA3IUYHBIX TIpPaQUKOB HA OCHOBE HMEIOIIMXCS JAaHHbBIX:
scatter plot;
box plot; - bar plot; - pair plot; - line plot;
heat map; - violin plot.
[To sxemaHuro mocTpoiite apyrue TUNbl TrpadukoB. [anHbie 118 rpaduxoB oTdepure
CaMOCTOSITEIbHO, PYKOBOJICTBYSICh IlefiecooOpa3HOCThi0. Hampumep, wumeeT cMbICT
MIPOBEPUTH TUIOTE3Y O 3aBUCUMOCTH LIEHbI OpMJUIMAHTA OT KOJIMYECTBA KapaT, HO HE OYEHb
pa3yMHO IPOBEPSTh 3aBUCUMOCTb 1IBETA OT pa3Mmepa.
5. O6006muTe MOy4eHHbIE CBEACHMS, BKIIOUMB I'paUKu B OTUET IO MPOJCIaHHOMN pabore.
ComnpoBoaute KaxIblil TpapuKk KOMMEHTaAPUSIMH.

6. Crhenaiite BBIBOJBI O IMOJYYCHHBIX pe3yibTaTax. [lomymaliiTe, kKak MOXHO MPUMEHHUTH
TOJTyYeHHBIC CBEJICHUSI HA MpakTUke. Hampumep, aBTOMAaTU3MPOBATH MPOIECC HA3HAUCHUS
MIPEeIBAPUTEIHHOM LIEHBI KXKAOMY OPWJLTMAHTY B 3aBUCHMOCTH OT €r0 XapaKTePUCTHK, YTO
MOJXKET OBITh aKTYaJIbHO B CUCTEMAaX C IPUMEHEHHEM KOMITBIOTEPHOT'O 3PEHHUSL.

7. TlpencraBbTe pe3yiabTaThl pabOTHl B yqoOHOM Juis Bac Buue. [IpenmnodruTensHO B
dopmate npezenranuu Microsoft PowerPoint wiu ¢aiina pdf. Ko HT po mp 3HaHWMiA, 1 o
YUCHHBIX CJI YIIAT €1 SIMH TIp U OC B O€ HUU P a3 aeno B (M oy jeid ) [Iporpa Mmmser, o
CYILECTBJISIETCSl B ClIeAy 10 IuX ¢ Op Max :

- TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH — 00ECIeUrBaeT OIIEHMBAHKME X0/l OCBOCHHUS Pa3/IeiioB
[Tporpammel, mpoBoIUTCS B (hopMe TecTa;

- TpaKkTHKa — OOeCleYnBaeT KOMIUIEKCHOE OCBOCHHE BCEX BHIOB IPO(ECCHOHATBHOM
JeSITEIbHOCTA CHCTEMHOTO aHATUTHKA;

- MPOMEXYTOYHAsl ATTECTAllUsl — 3aBepliaeT M3yueHHe OTMAEIIbHOTO Moayis [Iporpammel,
npoBoauTCs B hopme 3ayera;

- UTOTOBAs aTTECTALIUS — 3aBeplaeT U3yUeHUE BCEil MPOTPaMMBL.

Texymuiit koHTpob. [lepeueHb MpUMEPHBIX 3aJaHUI



Tewma «IIpunoxxenue nuHelHON anreOpbl B aHanu3e AaHHbIX» [Ipumep tecta
1. Kak u3MeHSTCS cTaHmapTHbIe OIIMOKUA KOI(PPHUIIMEHTOB JIMHEWHOW PErpecchy, eCiu
3HAYEHUs CIY4YalHOTO 4jeHa BO BCEX HAOJIIOAEHUSX BBIPACTYT B N pa3 (MPH MOCTOSTHCTBE
OCTaJIbHBIX BEJIMYUH):
HE U3MEHSTCS
BBIPACTYT B N pa3 *  BBIPACTYT B N2 pa3
YMEHbIIATCS B N pa3
2. Iloxg momHON mpoOIEMON COOCTBEHHBIX 3HAYEHMM MJI1 MATPUIBI A TMOHUMAETCS:
HaX0>KJIeHUE BCEX COOCTBEHHBIX 3HAUCHUI
HAaXOXXJIEHUE HECKOJbKUX COOCTBEHHBIX 3HAYEHHUH -  HAXOXKIEHUE HECKOJBbKUX
COOCTBEHHBIX BEKTOPOB

HaXOXJEHHE BCEX COOCTBEHHBIX BEKTOPOB MaTpullbl Tema «Teopusi BeposTHOCTEH u

OCHOBA cTaTUCTUKW» [Ipumep Tecta
1. ITpu yBenmyeHnn oObeMa BHIOOPKH N M OJHOM M TOM JK€ YPOBHE 3HAYMMOCTH a, IUPHHA
JIOBEPUTEIIHHOTO UHTEPBAJIA:

MOJET KaK YMEHBIIIUTHCS, TAK U YBEJIMUUTHCS ©  YMEHBIIIAETCS

HE U3MEHSIETCS ©  YBEJIMUUBACTCS
2. Kak HaszpiBaeTcsi ynciao m( (HACTYIUIEHUS] COOBITHS B N HE3ABUCUMBIX HCIBITAHUSX, B
Ka)XXOM U3 KOTOPBIX BEPOSTHOCTH IIOSIBJICHUS COOBITHS paBHA p), OIMPEIEIsIeMOe W3

HEpAaBEHCTBA NP ( mO0 np - p:
HauOoJIbIIEE * ONTUMAJIBHOE
HauBepOsTHeMN1Iee - HEBO3MOKHOE

3. Ecu umeetcst rpynma U3 n HECOBMECTHBIX coObITui Hi, 0Opa3yromumx MmojHyo TpyIiry
cobbITHif, W wm3BecTHBI BepositHocth P(Hi), a coObiTme A MOXeT HACTYNUTH IOCHE
peanu3anmu onHoro u3 Hi, m3BectHsr BepositHoctu P(A/ Hi), To P(A) Beruucisercs mo
dhopmyite

bepnymnm - baiieca

ITOJTHOM BEPOSITHOCTH
Tema «Cratuctuueckue metoaw» [Ipumep Tecta

1. Tlepeuncnure OCHOBHBIE CBOWCTBA TOYEYHBIX OIICHOK: *  HECMEIIEHHOCTh U
3 PEKTUBHOCTH

3P PEKTUBHOCTH M COCTOSITEIIHBHOCTD

HECMEIICHHOCTh, 3((PEKTUBHOCTh M  COCTOSTEIIBHOCTh *  HECMEIIEHHOCTh |
COCTOSITETTBHOCTD

2. Ecnu smnupuueckasi cratuctuka Ks HaxoauTcs B «30HE 3HAUUMOCTU», TO MPUHUMAETCS
CTATUCTUYECKOE PEILICHUE:
HE OTKJIOHSTH HyJeByto runoresy HO - OTKJIOHHUTH HyJneBYyro runortesy HO;
HEe OTKJIOHSTH HyJIeBYI0 Tunore3y HO, XoTs B IeCTBUTEILHOCTH OHA OyAeT HE BEpHA
3. Cornacuo F- kputepuiro duiiepa, NpaBWIbLHBIM SIBJISIETCS CIEAYIONIUNA CTATUCTUYECKUI
BBIBOJI;
CTATUCTUYECKU 3HAYMMBIX PA3IMYUN MEXY AUCIIEPCUSIMU B IIEPBOM U BTOPOU IpyIIax
HeT. Pazjnuuus B CTENEHM OJHOPOIHOCTH TMOKa3aTeliel YpOBHS BEpOAIbHOTO MBIILICHUS
MEX]y TPYINIaMu OTCYyTCTBYIOT
HMMEETCSl CTATUCTUUYECKOE PA3IMUME MEXIY NUCIEPCUSIMHU B NIEPBOM M BTOPOU Ipylmnax.
ITo cremeHn OTHOPOTHOCTHM TAKOTO TOKa3aTess, KaK YpOBEHb BepOAIbHOTO MBIIUICHHUS,
HMMEIOTCS Pa3INyus MEXIY FpyHIiamMmu
sMnupuueckoe 3HadeHue F-  kputepus ~ Duimiepa  HAXOAUTCI B «30HE
HeonpeAeleHHocT». HeobxoauMo yBeauyuTb OOBEMBI BBIOOPOK U MPOJOTIKHUTH
HCCIIeIOBAHUE



Monyne 2. UHcTpyMeHThl aHanu3a JaHHbIX Tema «BusyanbHble mHCTpyMeHTHD» [lpumep
Kelica
AHnanu3 nanHeix Ha 6a3e Microsoft Excel:

1. Ckauaiite HaOop naHHBIX «JlaHHBIE O MPOAYKTaX CylepMapkeTa». DTO MOXKET OBITh
Ha0Op MaHHBIX U3 JTIOOOTO OTKPHITOTO UCTOUHMKA, Hanmpumep, Kaggle, UCI, Data.gov u T.1.
2. UmnopTupyiite Habop nanueix B Microsoft Excel.

3. OrmeHuTe KayeCcTBO M TOATOTOBKY maHHBIX. Ormpenenure, €CTh JH B JIAHHBIX
OTCYTCTBYIOIIIME 3HAYECHUs, BbIOpOChl win Ayonukatel. McnpaBbTe T100BIE OIIMOKK WIIN
HEJOCTATKU B JAHHBIX IO HEOOXOIUMOCTH.

4. Co3paiiTe CBOAHYIO TaOIUIly, YTOOBI MOCMOTPETHh CpelHee, MEIUaHy M CTaHAapTHOE
OTKJIOHEHHE JJIsI KaXKJI0TO MPOAYKTA MO KOJIMUYECTBY MPOJAHHBIX €AUHUILL U OOIIEeH BBIpYUKeE.
5. Cospaiite amarpamMMmbl I8 BU3yaJIM3allid JaHHBIX. Hampumep, MOXHO TOCTPOUTH
TUCTOTPAMMBI IJIS TOWICKA pacHpeneiieHus Uil KaXAOoTo MPOJYKTa B KaTerOpHsX
MPOJIAHHBIX €MHUIL U OOIIEeH BBIPYUYKH.

6. IIpoBepbTe IUIMOTE3bI OTHOCUTEIIBHO JAHHBIX, UCIMOJb3Yysl (PYHKIMIO aHAIN3a JAHHBIX B
Microsoft Excel. Hanmpumep, MOXHO ITpOBEPUTH, 3aBUCST JIM MMPOJAHHBIC €IUHUIIBI OT THITA
MPOJYKTA WJIN OT Ce€30Ha (HampuMep, JIETO, 3UMa, BECHA, OCEHb).

7. TlpencraBbTe pe3yJabTaThl BaIllero aHajdW3a C MOMOIIBI0 TpaUKOB U JHATPAMM.
CoctaBbTe OTYET O pe3ynbTaTte padoThl B Microsoft Word i PowerPoint.

8. CnenaiiTe BBIBOJABI M PEKOMEHJAIIMU, OCHOBaHHble Ha aHanuze. Hampumep, MOXHO
PEKOMEHI0BATh YBEIMYHMThH IMPOU3BOJICTBO M MPOAAXKY TeX MPOAYKTOB, KOTOPHIE UMEIOT
OOJIBITION CIIPOC.

Tema «OcHoBBI TporpamMmmupoBanus Ha Python» ITpumep ketica
Pa3zpaboTka npuiioxxeHus «IIIaHUPOBIIMK 3a1a4» Ha s3bike Python

1. OnpenenuTe MOAXOAIIYIO Bepcuto si3bika Python, 000CHOBAB crenaHHbIN BBIOOD.

2. CaMOCTOATENbHO OCYIIECTBUTE BBIOOP TMOAXOJAIIEH HWHTETPUPOBAHHON  CpEJIbl
paspabotku (IDE) ¢ o6ocHOBaHMEM BBIOOpA.

3. Pa3paboraiite Texuuueckoe 3aganue (T3) k nmpuinoxenuto. IlpoBennte mpoeKTUpOBAHUE
MPUIOXKEHUS C y4eToM (YHKLIHMOHAJIa, KOTOPBIA JTOJDKHA BKJIIOYATH B ce0s peanusyemas
nporpamma, a UMeHHO:

: CO3/IaHUE 3aJ]a4 CO CPOKAMU BBITIOJIHEHUS; ©  BBIBOJ[ CIIMCKA BCEX CO3JIAHHBIX
3a7ay;
: peIaKTUpPOBAHUE U yJAJIEHUE 3a/4aY;

¢uapTpanms  3agay MO HA3BAHMIO  WJIM  CPOKaM  BBINIOJHEHMS,
YBEIOMJICHUS] O KpaWHUX CPOKAX BBIMTOJIHEHUS 3a/1a4.

Vuture, 4To MeXIy 3allyCKaMH MPOTrpaMMa I0JKHA XPAHUTh CBOU JAHHbIE HA HAKOIUTENE
na"HbIX. Mcronap3yidTe 1 3TOro r000# MoAXOoaAmuii popMaT XpaHEHUS JaHHBIX Ha Balll
BBIOOD.

4. PazpaboraiiTe NpOTOTUIT IPUITIOKEHUSI HA OCHOBE CO3/IaHHOTO MTPOEKTA.

5. Ilpoananuzupyiite paboTy mpoToTuna. 3aJJOKyMEeHTUPYITE BCe HAlJIEHHbIE B TpOrpamMme
OIIMOKHU U HETOUYHOCTH. OlLieHUTe YI00CTBO MOJIB30BAHUS CO3JaHHOM MPOrpaMMON, a TaKKe
3¢ dEeKTUBHOCTH €¢ paboThl C TOYKU 3PEHUsT CKOPOCTH JOCTIDKEHUS pe3yiabraTta. Hampumep,
3a KaKO€ MHHUMAJIBHO BO3MOXHOE€ KOJIMYECTBO JEHCTBUM MOXHO C€O34aTh 3ajady B
Mporpamme.

6. Ha ocHOBe BBISIBJIEHHBIX HEIOCTATKOB MCIPABbTE U YJIYUIIUTE CO3JAHHYIO MPOTPaAMMY.
I[To HEOOXOAMMOCTHM NPOBEAUTE MOBTOPHOE MPOEKTUPOBAHME MPOrpaMMBbl U CO3JANTE
HOBBI IIPOTOTHII.

7. TloarotoBbTe OTYET, BKIIOYAIOIMIMN B ceOsi dKpaHHbIE (HOPMBI PaOOTHI MPHUIOKECHHUS.
Cnenaiite BBIBOJBI 00 OCOOEHHOCTSIX pa3pabOTKU MPUIOKEHUN THUIA «IIIAHUPOBIIUK



3a7a4», C KOTOPBIMU BaM MPHUIIIOCh CTOJIKHYThCS IO X0y pa3padoTku. OTMeThTe Hanboee
yIauHble pPEIIeHUs, KOTOpbIe BaM YAAJIOCh HPUMEHUTh NPH pPa3padOTKEe ITPOTPAMMEBI.
OnumuTe BO3HUKINKME B XOJe pa3zpadbotrku mpobiiemsbl. Pacckaxure, kKakuM (pyHKIIMOHAIIOM
MOXHO JTOTIOJTHUTH Ballly TEKYIIYIO BEPCUIO TPOTPAMMEI.

Tema «bubnuoreka Numpy» [Tpumep keiica
AHanmu3 nauHeix B Numpy Ha ocHOBe Habopa 1aHHBIX «/laHHbIe O (yTOOIBHBIX MATYAXY

1. Ckauaiite HabOp HaHHBIX «JlaHHBIE O PyTOONMBHBIX MaTYax». DTO MOXKET OBITH HAOOp

JTAHHBIX U3 JIFOOOTO OTKPHITOrO UCTOYHUKA, HanpuMep, Kaggle, UCI, Data.gov u T.1.
2. Ummoptupyiite Habop naHHbIX B Python ¢ momoreio 6ubmmotekn Numpy.
3. OueHuTe KadyecTBO M IMOATOTOBKY JaHHbIX. Omnpeaenure, €cTb JIU B JaHHBIX
OTCYTCTBYIOIIME 3HAYEHUS, BBIOpOCHl Wian aybnukatel. McnpaBbTe J00bIE OIIMOKH WIIN
HEJOCTATKHU B JAHHBIX 110 HEOOXOIUMOCTH.
4. IlpoBeauTe CTATUCTUYECKUN aHaIW3 JaHHbIX. BkJoynTe B BalllMd MCCIEAOBAHUS
CJIGI[}/IOHII/IG MOKa3aTeIu U TaOIUIIBI:

pacuer cpelHero KOJIMYECTBA TOJIOB, 3a0UTHIX KaX A0 U3 KOMAH]I;

CBOAHAs TaOnWIa C pe3yabTaTaMUd KaXXIOW M3 KOMAHI B BHJAE «IOOEmbI/
HUYBY / TOPAKEHUS;

CIUCOK U3 5 JIyYIIMX KOMAaH/ [0 pe3ybTaTaM MPOBEACHHBIX MATUEH.
B 3aBUCUMOCTH OT MMEIONIUXCSl JTAHHBIX [IOTIOJIHUTE WM W3MEHUTE BBILIEIIPUBEACHHbIC
nyHKThl. Hanmpumep, MOXHO IPOBECTU pacyeT KOJIMYECTBA MOJIYUYEHHBIX KPACHBIX KAPTOUEK
KaXXIO0M KOMAaHJOM 3a ONpeAeNIeHHbId MPOMEXYTOK BPEMEHM, WIM IOCUUTATH CpEIHEe
KOJIMYECTBO IOJIYYAaE€MbIX TPABM, XapaKTEPHOE [JI1 KOHKPETHOW KOMAaHAbl Ha MPOTSKEHUU
HECKOJIbKMX UT'POBBIX CE30HOB.
5. TloaroTroBbTe MW MPOBEPHTE HECKOJIBKO THUIIOTE3 OTHOCUTEIBHO MMEIOIIUXCS JaHHBIX.
Hanpumep, noxkaxxure Wim ONpOBEPrHUTE TUIIOTE3Y O TOM, YTO CIOPTCMEHBI UMEIOT JIyUIIINE
II0KA3aTeJN B IEPBOU MOJIOBUHE MaT4a, Y€M BO BTOPOI.
6. IlpeacraBpTe NOIY4YEHHBIE PE3yJbTaThl B BUAe oT4yeTa. OTUET MOXHO cO34aTh B
nporpammax Microsoft Word u Microsoft PowerPoint. Ilo >xemaHuro mosiydeHHbIE C
nomoinbio Numpy CBOJHbIE TAaOJIUIIBI U MOKA3aTeIu MOXHO MUMIOPTHUPOBaTh B Microsoft
Excel, 4ToOBI cO31aTh MUarpaMMbl U TpadUKH IJ1s BU3yaIu3alliy IMOJTYICHHBIX JTaHHBIX.
7. JIOMOJIHUTE OTYET BBIBOJAAMU U MPOTHO3AMH KACATEIBHO PE3YyJbTATOB KOMAHJ WU UX
y4acTHUKOB. Hampumep, caenaiTe NporHo3 Ha pe3yjJbTaTUBHOCTh KOMAHABI B CIEIYIOLIEM
UTPOBOM CE30HE, YUMTHIBAS MMPEAbIIYIINE TOKA3ATENIN KOMAH/Ibl, COCTOSIHUE CIOPTCMEHOB U
JIpyrue noKa3aTenu.

Tema «COop, opranmu3anus u XxpaHeHue JaHHbIX» [Ipumep keiica
Co3pnanue Habopa TaHHBIX HA OCHOBE MHTEPHET-KaTajIora KHUT
1. Haiinute Ha mpocropax cetu MHTepHeT kaTamoru KHUT. OOBIYHO MX MOXHO HAaWTH Ha
caiTax, 3aHUMAIOIIUXCS JUCTPUOYIIMEH KHUKHOM MPOTYKIINU.
2. BHIMAaTETbHO U3YYHTE COACPKUMOE KATaJIOTOB, & TAK)KE JAHHBIC, KOTOPHIMHU OTUCHIBAIOT
KHUTH B KaTaJIore.
3. Otbepure katajor, HauboJsee 6JIU3KUIN TTO COIEPIKAHUIO K CIIEAYIONIUM XapaKTePUCTUKAM:
y KHUT €CTh 3ar0JI0BOK U OITUCAHUE;
yKa3aHO aBTOPCTBO;
OTMEUEHO KOJINYECTBO CTPAHUIL; * MPUCYTCTBYET 'O/l U3IAHUS;
yKa3aHO BO3PACTHOE OT'PaHUYCHHE.
4. Tlpomymaiite ¢opmaT XpaHeHUs OyIyIIUX JaHHBIX. YUYTHTE, YTO BaM TMOHAAOOMTCS
nH(bopMaIys, epeurciieHHasl B myHKTax Boime. [Tomumo 3To#t mHbpopManmy HEOOXOIUMO
MoAyMaTh, Kakas erie MHPOpMalus MOXKET MOHAZOOWTHCS UISl BBITTOJTHEHHS CIIEAYIOIINX
3a7ad:
: 0oTOOP HanboJIee MOIMYJISIPHBIX KHUT C TPYIIIMPOBKOM IO )KaHpaM; ©  BBIBOJ 5
CaMbIX 00CYX/1aeMbIX KHUT;



OTOOpa)keHHEe caMOM [emeBOM M caMOW JOpOorol KHUI B KaTajore.
Nndopmanuro ns pemeHrns 0003HAYCHHBIX 3a7a4 TAKKe HEOOXOAMMO BKIIIOUUTH B HaOOp
JTAHHBIX.

5. IIpoBenute cOOp AAaHHBIX ¢ MOMOIIBIO CpeAcTB si3bika Python. Hanpumep, nocpeacrsom
oubmotek Beautiful Soup u Scrapy.
6. CoxpaHuTe 1aHHbIC B BEIOpaHHOM (hopMaTte XpaHeHus JaHHbIX. [[poBephTe nx

LEJIOCTHOCTh M JOCTOBEPHOCTb. B ciyuae ommOOK YCTAHOBUTE MCTOUYHMK HCKAKEHUH.
Hanpuwmep, ommbka B mporpaMMe Ujiu pa3pblB UHTEPHET-COSAUHEHUS.
7. IloaroToBbhTE OTUET, BKIIOYAIOIINMA B c€0s1 BBIICPKKHU U3 COOpPAHHBIX JAHHBIX U OIHMCAHUE
K HUM. OOBSICHUTE, KaK COOpaHHbIE JaHHBIE MOTYT IIOMOYb B PEIICHUHU 3aJay W3 MyHKTa 4
HACTOSIIIETO Keiica, a TaKXe OMMIINTE, KaKUe elle 3aJa4d MOXHO PELIUTh C MOMOIIbIO
COOpAHHBIX TAHHBIX.

Tema «Pabota ¢ nanasiMu B Pandas» [Tpumep ketica
HccnenoBanue mokaszaTeneil mpojaxku Buaeourp ¢ nmomoinsio Pandas 1. 3arpysure Habop
JAHHBIX O IPOJIAXKAX BUIAEOUTD.
2. Otkpoiite ero B Python ¢ momompto 6ubmuorexkn Pandas.
3. Hcnonp3yiiTe OCHOBHBIe MeToabl OmOmmorekm Pandas, Takme kak head(), info() u
describe(), 4TOOBI O3HAKOMUTBCS C JOaHHBIMH. OOpaTuTe BHUMAHHME HA IOJIydaeMmble
CTATUCTUYECKUE ITOKA3aTENH.
4. O3HaKOMHMBUIUCH C TAHHBIMH, IIPOBEPHTE HAOOP JaHHBIX HA OLIMOKH, IPOIYCKH, IIPOUYHUE
nuckaxenus. [1o BO3MOXHOCTH UCTTPABBTE HX.
5 [TpoBenuTe pacdeT M BBIBOJ CIEIYIOIIMX MTOKA3ATEIICH:

CpelHee KOJIMYECTBO MPOJAHHBIX KOITUN BUACOUTD I KaXI0TO U3TATEN;

HanboJyiee «yCIENIHbIN» U3aTelb BUACOUTP IO T[IOKA3ATENI0 KOJIMYECTBa
nponaHme UTp [0 CTpaHawM;

M3M1aTeTb C HAMOOIIBIIINM KOJIMUYECTBOM MTPOTAHHBIX KON BUIICOUTD;

urpoBasi iatgopMa ¢ HAUOOJIBIIUM KOJMYECTBOM PEATM30BAHHBIX KOIIHIMA
BUJICOUTP.
PacueT nononHuTeNbHBIX MOKA3aTeIeH IPUBETCTBYETCS.
6. 3arpy3ute manHble B Microsoft Excel m moctpoiite rpaduku. Hampumep, kpyrosas
quarpaMMa o JTaHHBIM O CPETHEM KOJIMYECTBE MPOJAHHBIX BUACOUTP KAKIBIM H3TATEIEM.
7. Bxirounte mONy4YeHHbIE TpadUKM B OTYET IO BBINOJHEHHON pabote. Cremnaiite
COOTBETCTBYIOIIME BbIBOJABI. COMPOBOAMTE BCE MAaTepHalbl B OTYETE KOMMEHTAPUSIMH.
JIONOTHUTENIBHO OTMETBHTE CUIIbHBIE U cnabble cTopoHbl Pandas npu pabote ¢ TaOIuYHBIMU
JTAaHHBIMU OTHOCHUTEIBbHO OuOInoTeKn Numpy.

Tema «Busyanuzanus 1aHHBIX cpeacTBaMu si3bika Python» [Tpumep ketica
Busyanuzanus Habopa gaHHbIX « BpuInanTeD
1. 3arpy3ute manHHble Ha KoMmmbioTep. Otpoiite Hab6op manHbiXx B Python. Hampuwmep, c
MMOMOIIBIO cpenicTB oubmmorek Matplotlib mmm Seaborn.
2. BHUMATENbHO O3HAKOMBTECH C COAEPKUMBIM HAOOpOB JaHHbIX. [Ipu HeoOXoguMoCTH
BOCIIOJIb3YUTECH YK€ U3yueHHbIMU OubIMoTeKamu, Hampumep, Pandas.
3. Yb6enurtech B LIEJIOCTHOCTU U KOPPEKTHOCTU JAHHBIX. [10 HEOOXOAMMOCTH UCIpaBbTE U
OYHMCTHUTE JTAaHHBIE.
4. TlpoBenuTe TOCTPOCHUE PA3IMYHBIX TI'paUKOB Ha OCHOBE HWMEIOIIMXCS TaHHBIX:
scatter plot;
box plot; - bar plot; - pair plot; - line plot;
heat map; - violin plot.
[To >xemaHuWro moOCTpoWTE apyrue TUIBI TpadukoB. JlaHHBIE MIS TpadUKOB OTOEPHUTE
CaMOCTOSITEIbHO, PYKOBOJICTBYSICh IleliecOOOpa3HOCThI0.  Hampumep, uMeeT CMBICT
MPOBEPUTDH TUIOTE3Y O 3aBUCUMOCTH LIEHbI OPMJUIMAHTA OT KOJIMYECTBA KapaT, HO HE OYEHb
pa3yMHO TPOBEPSTH 3aBUCUMOCTh 1[BETA OT pa3Mmepa.



5. O6006muTe MOTy4eHHbIE CBEACHMS, BKIIOUMB I'padUKu B OTUET IO MPOJEIIaHHOHN pabore.
ComnpoBoauTte KaXIblii TpapuK KOMMEHTAPUSIMH.

6. CnenaiiTe BBIBOJBI O TOJIyUYEHHBIX pe3yibraTax. [logymaiiTe, Kak MOXHO NMPUMEHUTH
MOJIYy4YCHHBIE CBEACHMS Ha MpakTuke. Hampumep, aBTOMaTU3MPOBATH MPOLECC HAZHAYCHUS
MpEIBAPUTEIILHON LIEHBI KAXKIOMY OpPHUIUIMAHTY B 3aBUCHMOCTH OT €ro XapaKTEPHUCTHUK, YTO
MOJXeET OBITh aKTYaJIbHO B CUCTEMaX C IPUMEHEHNEM KOMIIBIOTEPHOTO 3PEHUSL.

7. IlpencraBbTe pe3yiabTaTbl paboOThl B yAOOHOM [y Bac Bujae. llpenmnodyrurenbHO B
dopmare mnpesentarmun  Microsoft PowerPoint wumm  ¢aitma pdf. Kontpons 3HaHWMiA,
MOJTYYCHHBIX  CIYIIATENISIMH TNPU  OCBOGHMHM  paszaenoB  (Moxayieit) [Iporpamwsbi,
OCYILECTBIIICTCS B CIIEAYIOIMNX (popMax:

- TEKYIIUH KOHTPOJb YCIEBAEMOCTH — O0ECIIeunBaeT OLCHUBAHUE XOJa OCBOCHHS Pa3/eioB
[Tporpammel, mpoBoauTCs B (hopMe TecTa;

- IpakTUKa — oOecleunBaeT KOMIUIEKCHOE OCBOGHME BCEX BHAOB IPOQecCHOHAIbHOMN
JESITENIBHOCTA CUCTEMHOTO aHAJIUTUKA;

- IPOMEXYTOUHAsl aTTECTallMsl — 3aBEpIIAeT M3y4yeHue OTAeNbHOro monyis IIporpammsi,
MPOBOAUTCS B pOopMe 3a4eTa;

- UTOTOBAs aTTECTAIUS — 3aBEPINAET U3YUCHHNE BCEH MPOTrPaMMBL.

Texymuiit koHTpoJb. [lepeueHb MpUMEPHBIX 3aJaHUI

Tema «ITpunoxeHnue TuHENHON anreOphl B aHaIU3€e JaHHBIX» [Ipumep tecra
1. Kak u3MeHsATCsS cTaHgapTHbIE OIUOKM KO3(h(UIIMEHTOB JMHEHHON perpeccuu, eciu
3HAUYEHMS CIy4yalHOro 4jeHa BO BCeX HAOJIOAEHUSX BBIPACTYT B n pa3 (IIpU MOCTOSHCTBE
OCTaJIbHBIX BEJIMYNH):
HE U3MCHSTCS
BBIPACTYT BN pa3 *  BBIPACTYT B N2 pa3
YMEHBIIIATCS B N pa3
2. Tlom momHOW mpoOIIEMON COOCTBEHHBIX 3HAUCHUW IS MATPHUIBI A TTOHUMAETCS:
HaXO0XXIECHUE BCEX COOCTBEHHBIX 3HAUCHUI
HAXOKJICHUE HECKOJIBKMX COOCTBEHHBIX 3HAYECHUM ° HAXOXICHUE HECKOIbKUX
COOCTBEHHBIX BEKTOPOB

HAaXOXIEHUE BCEX COOCTBEHHBIX BEKTOPOB MaTpulbl Tema «Teopus BeposaTHOCTEN U

OCHOBa ctaTuCTUKM» [Ipumep Tecra
1. ITpu yBenuyenuu ob6bemMa BHIOOPKH N M OJJHOM U TOM K€ YPOBHE 3HAUMMOCTH a, IIUPUHA
JIOBEpUTEIIBHOTO UHTEPBAJIA:

MOXET KaK YMEHBIITUTLCS, TAK U YBEIIMYUTHCSA ©  YMEHBIIAETCS

HE U3MEHSIETCS ©  yBEIIMYUBACTCA
2. Kak HaszpiBaeTcst unciao m( (HACTYIUIEHUs] COOBITHS B N HE3aBUCHUMBIX HCIBITAHUSIX, B
KaXJ0M M3 KOTOPBIX BEpPOSTHOCTh NOSIBJICHHUS COOBITHSI paBHaA p), OIpeAessieMoe W3

HEpABEHCTBA NP m0 np - p:
HauOoJIbIIEe * ONTUMAJIbHOE
HauBEpOsATHENIIEE * HEBO3MOXHOE

3. Ecnu umeercs rpymnmna U3 n HECOBMECTHBIX coObITH Hi, 00pa3yronmx MojgHyo T'PYIILy
coObITMH, W wu3BecTHBI BeposTHocTH P(Hi), a coObiTue A MOXET HACTYNUTh IIOCTIe
peanmuzanuu ogHoro u3 Hi, m3BectHsl BepositHoctu P(A/ Hi), To P(A) Beruncisercs 1mo
dbopmyne

bepnymnu - bBaifeca

MOJTHOW BEPOSITHOCTHU



Tema «Cratuctuueckue metoasd [Ipumep Tecta

1. TIlepeuwcauTe OCHOBHBIC CBOWCTBA TOYCUHBIX OIICHOK: °  HECMCIIEHHOCTb M
3 PEKTUBHOCTH

3G (HEKTUBHOCTD M COCTOSITEIBHOCTD

HECMEIICHHOCTh, 3()(PEKTUBHOCT U  COCTOSITEIIBHOCTH *  HECMEIICHHOCTh M
COCTOSITEIIBHOCTD

2. Ecnu smnmpuyeckas ctatuctuka K HaxoauTcs B «30HE 3HAUMMOCTW», TO IPUHUMAETCS
CTaTUCTUYECKOE PEILICHHUE:
HE OTKJIOHATH HyJIeByIo runote3y HO - OTKJIOHUTH HyJeByIo runoresy HO;
HE OTKJIOHATH HyJeBYI0 runotedy HO, XOTs B 1eCTBUTEILHOCTH OHA Oy/IET HE BEpHA
3. Cornacuo F- kputepuro duiepa, NpaBWIbLHBIM SIBIISIETCS CIEAYIONIUNA CTATUCTUYECKUI
BBIBOJ:
CTaTUCTUYECKU 3HAUMMBIX PA3IMYUN MEXAYy JUCIEPCUSIMU B IIEPBOU U BTOPOM I'pyIIiax
HeT. Pa3nuuus B CTeNEeHHM OJHOPOAHOCTH IOKa3aTelledl YpOBHS BepOAIbHOIO MBILIUIEHUS
MEXAY IpyNIaMu OTCYTCTBYIOT
MMEETCSl CTATUCTUYECKOE PA3IMYME MEXKAY AUCIEPCUSIMU B IIEPBOM M BTOPOM IpyIIIAX.
Ilo creneHn OOHOPOAHOCTHM TAKOrO IOKa3aTels, KaK YpOBEHb BEpOAJIbHOIO MBIIUICHMS,
MMEIOTCS Pa3Indus MEXIy IpyIamMu
sMnupuueckoe  3HayeHue F-  kpurepus ~— Puiepa  HAXOAUTCS B «30HE
HeonpeaeneHHocT». HeobxoauMo yBeauyuTb oOOBEMBbI BBIOOPOK U MPOJOTKHUTH
HCCIIEN0BAHNE

Monaynp 2. MUHCTpyMeHTBl aHanu3a AaHHbIX Tema «BusyanbHble MHCTpyMEHTHD [Ipumep
Kenca
Ananmu3 nanHeix Ha 6a3e Microsoft Excel:

1. Ckauvaiite Habop maHHBIX «/laHHBIE O MPOAYKTax CymepMapKeTa». ITO MOXKET ObITh
HA0OP aHHBIX U3 JI00OTO OTKPHITOrO UCTOYHMKA, HanpuMep, Kaggle, UCI, Data.gov u 1.1.
2. UmmopTupyiite HaOop manHbix B Microsoft Excel.

3. OmeHuTe KayecTBO M NOATOTOBKY nmaHHbIX. Ormnpenenure, €CcTb JU B JIaHHBIX
OTCYTCTBYIOIIIME 3HAYCHUS, BBIOPOCHI WM ayOnuKaTel. McrmpaBbTe JIOOBIE OIMMOKH WITH
HEJOCTATKHU B JJAHHBIX IO HEOOXOIUMOCTH.

4. Cozpaiite cBOIHYyIO Tabiuily, 4TOOBI MOCMOTPETh CpEeIHee, MEAMAaHy MU CTaHAApTHOE
OTKJIOHEHHE JIJIsI KaXKJI0TO MPOAYKTa MO KOJIUUECTBY MPOJAHHBIX €IUHUIl U OOIIei BBIpYUKE.
5. Cozpaiite auarpammbl I BU3yaJIM3alluy JOaHHbIX. Hampumep, MOXHO MNOCTPOUTH
TUCTOTPaMMBI JIJII TIOWCKA paclpeneieHus Uil KaXJA0oTo IMPOJyKTa B KaTerOpUsX
MPOJIAHHBIX MHUIL U OOIIECH BHIPYUYKH.

6. ITpoBepbTe TUINOTE3bI OTHOCUTEIIHBHO JTAHHBIX, UCIOJb3Yys (PYHKIMIO aHAW3a JAHHBIX B
Microsoft Excel. Hanpumep, MOXHO TpOBEpUTH, 3aBUCST JIM MPOJIAHHBIE €IUHUIIBI OT TUIIA
MPOJYKTA WIM OT C€30Ha (Harpumep, JeTo, 3uMa, BeCHa, OCEHb).

7. TlpencraBbTe pe3yJdbTaThl BaIllero aHajdu3a C TMOMOIIBI0 TpaUKOB M JHArpaMM.
CoctaBbTe OTYET O pe3ynbTaTe paboThl B Microsoft Word wim PowerPoint.

8. CpenaiiTe BBIBOAbI M PEKOMEHJAILMM, OCHOBaHHblE Ha aHanuze. Hampumep, MOXHO
PEKOMEH0BATh YBEJIMYUTH MPOU3BOJICTBO M MPOAAXKY TeX MPOAYKTOB, KOTOPHIE UMEIOT
00JIBIIION cIIpOC.

Tema «OcHoBbl TporpammupoBanus Ha Python» [Tpumep keiica
PazpaboTtka npunoxeHus «INTAHUPOBIIMK 3a1a4» Ha si3bike Python

1. OnpenenuTe MOAXOAAIIYIO BEpCUIO si3bika Python, 000cHOBAB caenaHHbIN BHIOOD.

2. CaMOCTOSTENbHO OCYIIECTBUTE BBIOOP TMOAXOAAIIEH HWHTETPUPOBAHHON CpEIbI
paspabotku (IDE) ¢ o6ocHOBaHMEM BBIOOpA.



3. Pa3paboraiite Texnuueckoe 3aganue (T3) k nmpunoxenuto. IIpoBenure mpoeKTUpPOBAHUE
MPUIOKEHUS C y4eToM (yHKLIHMOHANIA, KOTOPBIA TOJDKHA BKJIIOYATH B ce0s peanusyemas
nporpaMMa a UMEHHO:

CO37aHue 3a7a4y CO CPOKAMU BBINOJIHEHUS; BBIBOJ CITMCKA BCEX CO3/IaHHBIX
3a7ay;
: peIaKTUpPOBAHUE U yJAJIEHUE 3a4aY;
¢uapTpanms  3aJay MO HA3BAHMIO WM  CPOKaM  BBINIOJHEHMS,
YBEIOMJICHUS O KpaHUX CPOKaX BBIITOJHEHMS 3a/1a4.

VYutute, yTO MEXAY 3aIlyCKaMu IporpaMma J0JKHa XPaHUTh CBOM JAHHBIE HA HAKOIIUTENE
JMaHHBIX. Mcronb3yiiTe st 3TOTO JI000M MOAXOASIIHNI popMaT XpaHEHHs TaHHBIX Ha Balll
BBIOOD.

4. PazpaboraiiTe IpOTOTHUIT IPUIIOKEHUSI HA OCHOBE CO3JJaHHOTO IIPOEKTA.

5. Ilpoananu3upyiite paboTy nmpoToTuna. 3a10KyMEHTUPYITe Bce HAliIeHHbIE B TpOrpaMMe
OIIMOKU U HETOYHOCTH. OLeHuTe yI00CTBO MOJIB30BaHUS CO3IaHHON MPOrpaMMON, a TaKxke
3¢ GEKTUBHOCTH €¢ paboThl C TOYKU 3pEHUST CKOPOCTH JOCTIDKEHUS pe3yiabraTta. Hampumep,
32 KaKO€ MHHUMAJIbBHO BO3MOXHOE€ KOJIMYECTBO JEHCTBUM MOXHO C€O34aTh 3ajady B
Iporpamme.

6. Ha ocHOBe BBISIBIEHHBIX HEJOCTATKOB MUCIPABBTE M YIYULIUTE CO3JAHHYIO IPOTrpaMMy.
I[To HEOOXOAMMOCTHM NPOBEAUTE MOBTOPHOE MPOEKTUPOBAHME IPOrpaMMbl M CO3JAMNTE
HOBBII IIPOTOTHII.

7. TloarotoBbTe OTYET, BKJIIOYAIOMIMI B ceOsi 3KpaHHBbIE (OPMBI PAOOTHI MPUIOKEHUS.
Crenaiite BBIBOABI 00 OCOOEHHOCTSIX pPa3pabOTKU MPUIONKEHUNH THUIA «IUITAHUPOBIIMK
3a7a4», C KOTOPbIMM BaM IIPUILIOCH CTOJIKHYTBCS IO X0ay pa3paborku. OTMeTbTe HanboJee
yIauyHble PEIICHMSI, KOTOpble BaM YAAJOCh NPUMEHUTh MpPU pa3pabOTKE MNPOTrPAMMBI.
OnuiuTe BO3HUKIINE B XOA€ pa3paboTku mpobiieMbl. Pacckakute, KakuMm (yHKIIMOHAIOM
MOJKHO JOIIOJIHUTH Ballly TEKYIIYIO BEPCUIO TPOTPAMMBI.

Tema «bubmuoreka Numpy» [Ipumep ketica
AHamm3 maHHeIX B Numpy Ha OCHOBe HaOopa maHHBIX «/laHHbIE O (yTOOIBHBIX MaTIAX)

1. Ckauaiite HaOop maHHBIX «/laHHBIE O (PyTOOIBHBIX MaT4ax». DTO MOXET ObITh HAOOp

JIAaHHBIX U3 JIFOOOr0 OTKPBITOTO UCTOYHMKA, HanpumMmep, Kaggle, UCI, Data.gov u T.1.
2. UmmopTupyiite Habop nanHbix B Python ¢ momompio 6mbmmorekn Numpy.
3. OueHuTe KauyecTBO M TMOATOTOBKY [aHHBIX. Ompenenure, €CTb JU B JaHHBIX
OTCYTCTBYIOIIIME 3HAYECHUS, BBIOpOCHI Wian aybnukatel. McnpaBbTe JIOOBIE OIIMOKH WIIH
HEJOCTATKHU B JAHHBIX IO HEOOXOIUMOCTH.
4. TlpoBeguTe CTAaTUCTHUYECKWI aHAIW3 [aHHBIX. BKIfounTte B Ballld WCCIEAOBAHUS
CJ'IG,Z[YIOL[II/IC MoKa3aTeau U TaOJIUIIbL:

pacyeT CpeHero KOJIMYECTBA I'0JIOB, 3a0UTHIX KXKI0H U3 KOMaH/I;

CBOJIHAsl Tabjula ¢ pe3yJbTaTaMu KaXIOW M3 KOMaHJ B BuAe «moodensl/
HUYBH / TIOpAKEHUS;

CIHMCOK M3 5 JTyYIINX KOMAaH]I IO pe3yIbTaTaM IMPOBEIECHHBIX MATUEH.
B 3aBucuMOCTH OT MMEIONIMXCS JAHHBIX JIOMOJHUTE WM W3MEHHUTE BBIIICTIPUBEICHHBIC
NMyHKThl. Hanmpumep, MOXHO POBECTH pacyeT KOJUYECTBA IMOJyUYEHHBIX KPACHBIX KapTOUueK
KaXJ0M KOMAaHJIOM 3a OmpeneseHHbIH MPOMEKYTOK BpPEMEHU, WM MOCUUTATh CpeIHee
KOJIMYECTBO TIOJIy4aeMbIX TPaBM, XapaKTEpHOE 11 KOHKPETHONH KOMAaHAbl Ha MPOTSKEHUH
HECKOJIBKHUX UTPOBBIX CE30HOB.
5. TloAroToBhTe M MPOBEPHTE HECKOJBKO THUIIOTE3 OTHOCUTEIBHO MMEIOIIMXCS JaHHBIX.
Hanpumep, nokaxute Wi ONpOBEPTHUTE TUIIOTE3Y O TOM, YTO CHOPTCMEHBI UMEIOT JIyUIITne
MoKa3aTesy B IepBOI MOJIOBUHE MaTya, YeM BO BTOPO.
6. IlpencraBpTe mMOJy4YeHHBIE pE3yabTaThl B BHAe oT4yera. OTYET MOXKHO CO31aTh B
nporpammax Microsoft Word u Microsoft PowerPoint. [lo jxemaHuio moiydeHHBIE C
nomMoinbio Numpy CBOJHBIE TAOJUIIBI U TTOKA3aTEIN MOXHO MUMIIOPTHPOBaTh B Microsoft
Excel, uToOBI co31aTh [UarpaMMbl U rpaduKy 171 BU3yaIu3alluy MOJTYyYEHHBIX TaHHbIX.



7. JlomOJIHWTE OTYET BBIBOJAMH M MPOTHO3aMH KACATEIbHO PE3yJIbTaTOB KOMAHJ WU HX
yuacTHUKOB. Hanpumep, cnenaiite mporHo3 Ha pe3y/IbTATUBHOCTh KOMAH/IbI B CJIEIYIOIIEM
UTPOBOM CE30HE, YUUTHIBAS MPEAIIYIINE TOKA3ATEIN KOMAaH/bl, COCTOSIHUE CIIOPTCMEHOB U
Jpyrue noxKas3aTeiu.

Tema «C60p, opraHu3zalys U XpaHeHue JaHHbIX» [Ipumep keiica

Cosznanmne HaboOpa JaHHBIX HA OCHOBE MHTEPHET-KaTajgora KHUT

1. Haiinutre Ha mpoctopax cetu MHTepHer kaTanoru KHUT. OOBIYHO MX MOKHO HaWTH Ha

caifTax, 3aHUMAIOIIUXCS TUCTPUOYIIMEN KHUKHON MPOAYKIIUH.

2. BHUMAaTEIbHO M3YUHUTE COEPKUMOE KAaTaJI0TOB, a TAKXKE JaHHBIC, KOTOPBIMU OTTUCHIBAIOT

KHUTH B KaTajore.

3. Otbepure katajor, HauboJsee OJIU3KUI TTO COIEPIKAHUIO K CIIEAYIOIIUM XapaKTePUCTUKAM:
y KHUT €CTh 3aTOJIOBOK U OINKICAHUE;

YKa3aHO aBTOPCTBO;

OTMEUYECHO KOJIMYECTBO CTPAHMUII; * MIPUCYTCTBYET T'OJT U3TaAHUS;

yKa3aHO BO3PACTHOE OT'pPaHUYCHUE.

4. Tlpoaymaiite ¢dopmaT XpaHeHUS OYIyIIUX JaHHBIX. YUTHUTE, UTO BaM ITIOHATOOMTCS
nHpopmalus, nepeyncieHHas B myHKTax Bbiie. [loMmumo 3Toit nHpopMaum HEOOXOAUMO
MoJyMaTh, Kakas erie WHQOopMalus MOXET MOHAIOOUTHCS JUIS BBIIOJTHEHUS CIICAYOIINX
3aaad:
: 0TOOpP HanboJIee MOMYJISIPHBIX KHUT C TPYMITUPOBKOM T10 KaHpaM; ©  BBIBOJ 5
CaMbIX 00CYK/TaeMbIX KHUT;

OTOOpakeHHe caMoOM [eneBOd M caMoOW JOporol KHUI B KaTajore.
I/IHq)opMaumo JUISL pelIeHUs 0003HAUEHHBIX 3a/1a4 TakKXe HeOOXOAMMO BKJIIOUHUTH B HAOOP
JTAHHBIX.

5. IIpoBeaute cOOp AAHHBIX C MOMOIILIO CpeACcTB si3bika Python. Hampumep, mocpenctBom
oubnuotek Beautiful Soup u Scrapy.
6. CoxpaHute JaHHbIE B BHIOpaHHOM (hopmaTe XpaHeHusl JaHHbIX. [IpoBephTe ux

LEJIOCTHOCTh U JIOCTOBEPHOCTh. B ciiyyae ommOOK yCTaHOBUTE MCTOUYHUK HCKAKEHUH.
Hanpumep, ommbka B mporpamMme Uiin pa3pblB UHTEPHET-COETUHEHNUS.
7. IloaAroToBBhTE OTUET, BKIIOYAIOIINM B c€0s1 BBIIEPKKHU U3 COOPAHHBIX JAHHBIX U ONHUCAHUE
K HUM. OOBsICHUTE, KaK COOpaHHbIE JaHHbIE MOT'YT IOMOYb B PELIEHUHU 3aJay U3 MyHKTa 4
HACTOSILIETO Keiica, a TaKXe ONMIIUTE, KAaKWEe €llle 3aJa4d MOXHO PELIUTh C MOMOIIbIO
COOpaHHBIX TAHHBIX.

Tema «Pabota ¢ nanasiMu B Pandas» [Tpumep ketica
HccnenoBanue mokaszaTeneil mpojaxku Buaeourp ¢ rnomoinbio Pandas 1. 3arpysute Habop
JIAHHBIX O TTPOJAXKaxX BUIACOUTD.
2. Otkpoiite ero B Python ¢ momorpio oubnmmoreku Pandas.
3. Hcrnonp3yiiTe OCHOBHbIe MeTonabl OuOmmorekn Pandas, Takme kak head(), info() u
describe(), 4TOOBI O3HAKOMUTHCS C MaHHBIMH. OOpaTuTe BHUMAHHME Ha TOIydaeMbIe
CTATUCTUYECKUE IMOKA3ATEIH.
4. O3HaKOMUBIIIUCH C IAHHBIMU, TTPOBEPHTE HAOOP JAHHBIX HA OIMIMOKHU, MPOITYCKH, MPOUUE
nckaxxeHus. [1o BO3MOKHOCTU UCIIPABbTE UX.
5 [TpoBenuTe pacueT U BBIBOJ CIEIYIOIINX MTOKA3ATEIICH:
CpeaHee KOJIMUECTBO MPOJAHHBIX KOTTUH BUACOUTD TS KaXIOTO U3IATENS;
Hanboyiee «yCIENIHBIN» W3IaTellb BHICOUTD IO IIOKA3aTeII0 KOJMYECTBA
l'IpO,Z[aHHBIX UTp TIO CTpaHaM;
U3/1aTeNlb C HAUOOJIBIINM KOJIUYECTBOM MPOJAHHBIX KON BUICOUTD;
urpoBasi 1atdgopMa C HAUOOJIBIIUM KOJMYECTBOM PEaTM30BAHHBIX KOIIHIMA
BHUJICOUTD.
PacueT nonoaHuTENBHBIX MOKA3aTEIeH IPUBETCTBYETCS.
6. 3arpysute nmanHele B Microsoft Excel m mocrpoiite rpaduku. Hampumep, xpyropas



IUuarpaMMa Io JTaHHBIM O CPETHEM KOJIMYECTBE MPOJAHHBIX BUACOUTP KAXKIBIM M3TATEIEM.
7. Bxirounte TmONy4YeHHbIE TpaduKM B OTYET IO BBINOJHEHHON pabote. Caemnaiite
COOTBETCTBYIOIIME BbIBOJABI. COMPOBOAMTE BCE MATepHalbl B OTYETE KOMMEHTAPHUSIMH.
JIONOTHUTENIBHO OTMETBHTE CUIIbHBIE U clnabble cTopoHbl Pandas npu pabote ¢ TaOIuYHBIMU
JTAaHHBIMU OTHOCHUTEIBbHO OMOInoTeKn Numpy.

Tema «Buzyanuzauus JaHHbIX cpencTBamu sizbika Python» ITpumep keiica
Busyanuzanus Habopa gaHHbIX «BpuumaHTeD
1. 3arpy3ute naHHble Ha KoMmmbioTep. Otpoiite Hab6op manHbiXx B Python. Hampumep, c
MMOMOIIIBIO cpenicTB oubmmotek Matplotlib nnm Seaborn.
2. BHUMATENbHO O3HAKOMBTECH C COJAEPKUMBIM HAOOPOB MaHHbIX. [Ipu HeoOXoguMocTu
BOCITOJIB3YHTECH YK€ U3yueHHbIMU OMOIMoTeKamMu, HarpumMep, Pandas.
3. Y6enurech B LIEJTOCTHOCTU U KOPPEKTHOCTU JAHHBIX. [10o HEOOXOAMMOCTH HCIpaBbTE U
OYMCTUTE TaHHBIE.
4. TlpoBeawTe TMOCTPOCHHE pA3TMYHBIX TpPaQUKOB HA OCHOBE WMEIOIIUXCS TAHHBIX:
: scatter plot;
box plot; - bar plot; - pair plot; - line plot;
heat map; - violin plot.
[To sxemaHuro moOCTpoiiTe aApyrue TUNBI TpadukoB. [aHHble M1 rpadukoB oTOEpUTE
CaAMOCTOSITEIbHO, PYKOBOJICTBYSICh IleliecOOOpa3HOCThI0. Hampumep, wuMeeT CMBICT
MPOBEPUTH TUIOTE3Y O 3aBUCUMOCTH LIEHbI OPMJUIMAHTA OT KOJIMYECTBA KapaT, HO HE OYEHb
pa3yMHO IPOBEPSTH 3aBUCUMOCTh I[BETA OT pa3Mmepa.
5. O60061MTE MOJIyYEeHHBIC CBEJICHUS, BKIIOUMB rpadUKU B OTUET IO MPOjeIaHHON paboTe.
CompoBoauTe KaXIbIi TpapuK KOMMEHTAPUSIMH.

6. Caemaiite BBIBOABI O MOJYYCHHBIX pe3yibraTax. [logymaiiTe, KaK MOXXHO MPUMEHUTh
MOJIyUYEeHHBIC CBEJICHUS Ha IMpakTuke. Hampumep, aBTOMaTU3UPOBATh IMPOLIECC Ha3HAUCHUS
MpeABaPUTEITHLHON 1IEHBI KaXXI0My OpUJUTMAHTY B 3aBUCUMOCTH OT €T0 XapaKTEPHUCTHK, YTO
MOJKET OBITh AKTyaJIbHO B CUCTEMaX C TPUMEHEHUEM KOMITbIOTEPHOTO 3PEHHUS.

7. IlpencraBbTe pe3ynbTaThl pabOThl B YIOOHOM [jisg Bac Buje. IIpeamodyTuTenbHO B
dhopmate npesentanuu Microsoft PowerPoint wm ¢aiina pdf.

9. YYEBHO- METOANMYECKOE 1 NTHO®OPMALMOHHOE OBECIIEYHEHME
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00pa3oBaTeIbHbBII pecypc IPR SMART : [caiiT]. — URL: https://

www.iprbookshop.ru/72090.html (mata oOpamenus: 29.03.2024). — Pexum gocrtyna: s
ABTOPU3UDP. NIOJIB30BATEIIEH

14. Hukomaes, II. b. TexnHuueckue cpencrBa M MeTOAbl oOecredeHUs: 0e30MacHOCTH
nHpopmanmu : yuebnoe mocoodue / /1. b. Hukonaes, A. I1. Mapteios, B. H. ®omuenko. —



Capos : Poccuiickuii penepanbabiii saeprbiii neHTp — BHUMO®, 2015. — 394 ¢. — ISBN
978-5-9515-0277-3. — Texct : snextponnbiii // Ludposoit o6pasoBatensHbiii pecypc IPR
SMART : [caiit]. — URL: https:// www.iprbookshop.ru/89887.html (mata oOpareHus:
29.03.2024). — Pexxum gocTymna: Ay aBTOPU3UP. TTOJb30BaTENICH

0) nporpammMHoe obecrnieueHue 1 HTepHeT-pecypehbl

Ne HaumeHnoBanue Onucanue
1 [amursu.ru Caiit ®I'BOY BO AMmI'Y
2 | http:// DneKkTpoHHO- 6bubuoreunas cucrema IPRbooks - HayuHo
www.iprbookshop.ru/ 00pa3oBaTeNbHBIN pecypc AT pelieHus 3a/1a4 OOyUeHHS B
Poccum 1 3a pyoesxkxom. YaukansHas miatgopma IbC
IPRbooks 00beauHs- eT HOBelMe HHGOPMAIMOHHbBIC
TEXHOJIOTUH M YYEOHYIO JIUIICH3U-0HHYIO JuTepatypy. IbC
IPRbooks B momHOM 006beMe COOTBETCTBYET TpeOOBAHUSIM
3akoHoqarenscTBa PO B chepe oOpazoBanus
B) mpoeccoHalIbHbIe 0a3bl TAHHBIX U MHPOPMAIIMOHHBIE CIPABOYHbBIE CHCTEMbI
No HaumenoBanue Ornucanue
1 | «Koncynprant Ilmoc»: | KomnbrorepHas cnpaBouHas mpaBoBasi cucreMma B Poccun.
KOJIEKCBI, 3aKOHBI, PeannzoBaHbl Bce COBPEMEHHBIE BO3MOXHOCTH JJIsI TOMCKA
yKa3bl, TOCTAHOBJICHUSI | U paOOTHI C IPaBOBOI MHGOpMaIEH
ITpaButenscTBa PO
2 | Komnbrotepnas Komnbrorepnas
CIIpaBOYHAasI MPaBOBas CIIpaBOYHAs TPaBOBas
cucrema B Poccun. cucrema B Poccun.
PeanuzoBaHnbl Bce PeanuzoBanbl Bce
COBpPEMEHHbIE COBpPEMEHHbIE
BO3MO>KHOCTH JIJI51 BO3MOXHOCTH JIJISI
MOUCKa U paboThI ¢ MOUCKa U paboThI ¢
MpaBoBOi nHGOpMaLMEH | TpaBoBOM MHGOpPMaLIUEH

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE TNCHUIIIINHBI

3aHATUS MO UCUMIUIMHE TPOBOJATCS B CIEIUAIBHBIX IMOMEIIEHUSX, MPEACTABIISIONINX
coboif yueOHbIC ayAMTOPHM JIS MPOBENEHUS 3aHSITUH JICKIIMOHHOTO THUIIA, TPYIIOBBIX H
WHIUBUAYAIBHBIX KOHCYJIBTAIIMH, TEKYIIEro KOHTPOJIS M TPOMEKYTOUHOW aTTeCTaluU.
CnernuanpHble  IMOMEIICHUS  YKOMIUIEKTOBAHBI  CIEIHAIM3UPOBAHHONW  MeOeIbo |
TEXHUYECKUMU CPEICTBAMU OOYYEeHMSs, CIYXallUMH IS  TPEACTaBIICHUS y4eOHOU
nHopMaIu OOJIBIIION ayauTOpUHU. Bce MmomereHus, B KOTOPBIX MPOBOASTCS 3aHSTHSA,
COOTBETCTBYIOT JCWUCTBYIOIIUM IPOTUBOMOXKAPHBIM MpaBuWjIaM # HopMmaM. Kaxmasrii
oOyuarouiics oOecreueH WHAWBHIYaJbHBIM HEOTPAHUYCHHBIM JIOCTYIIOM K 3JIEKTPOHHO-
OMOIMOTEYHBIM CHCTEMaM W K 3JIEKTPOHHON WH(OpMaMOHHO 00pa30BaTEeIbHON cpere
yauBepcutera. CaMmocTosTenbHast padoTa 0O0Yy4aIOIUXCSl OCYLIECTBIISIETCS B MOMELICHUSIX,
OCHAIIICHHBIX KOMITBIOTEPHON TEXHUKOM ¢ BO3MOXKHOCTBIO MOJIKITFOUEeHUS K ceTh «MHTepHeT»
u o0ecrieueHUEeM JOCTyla B OJIIEKTPOHHYIO HH(POPMAIIMOHHO- O0pa30BaTEIbHYIO CpEIy
YHUBEPCUTETA.



