MuHUCTEPCTBO HAYKU U BbICIIero oopasosanus Poccuiickoit deneparuu
denepalibHOE TOCYIaPCTBEHHOE OI0KETHOE 00Pa30BaATEIBHOE YUPEIKICHHIE
BBICIIETO 0Opa30BaHUS
"AMypPCKHI TOCYIapCTBEHHBIN yHUBEPCUTET"

YTBEPX/IAIO
[TpopexTop no yueOHOM 1 HAyYHOU
paboTte
Jleticha A.B. Jleiida
27 utons 2024 1.
PABOYAA ITPOTPAMMA

«TEXHUYECKAA 3AIIUTA UHOOPMALIM B ODHEPT'ETUKE»

Hanpasnenue noarorosku 13.03.02 DnexTposHepreTuka U 31eKTPOTEXHUKA

HanpasnenHnocts (mpoduiib) oOpazoBaTtenbHOM mporpammsl — Pernelinas 3anmra u
ABTOMAaTHU3AIIUS 3JIEKTPOIHEPTETUUECKUX CUCTEM

KBanuduxamnms Beimyckanka — bakamasp
I'og nabopa — 2024

®opma 06yuenus — OuyHas

Kypc 2 Cemectp 3.4

3auer 4 cem

OO6mmas TpynoeMKocTs aucuuruinHbl 288.0 (akaaem. gac), 8.00 (3.e)

Cocrasutens B.B. Epémuna, nonenr, kana. ¢pus.-MaT. HaykK / mepBast KBaIupUKaIMOHHAS
KaTeropus

I/IHCTI/ITYT KOMIIBIOTCPHBIX 1 MHXXCHCPHBIX HAYK

Kadenpa nHbOpMAIIMOHHBIX U YIIPABIISIONINX CHCTEM

2024



Pabouas mnporpamma cocraBieHa Ha oOcHOBaHUM PeAepalbHOrO TIOCYIapPCTBEHHOTO
oOpazoBarenpHOrOo  crangapra BO  gns  wHampaBieHus  noarotoBku — 13.03.02
DJNEeKTpOIHEpPreTUKa M JJIEKTPOTEXHUKA, YTBEPXKIEHHOrO IpuKazoM MUHHCTEpPCTBA
oOpazoBanus u Hayku Poccuiickoit @eneparum ot 28.02.18 No 144

Pabouas mporpamma obcyxaeHa Ha 3aceqaHnu Kadeapsl HHHOPMALIMOHHBIX U YIIPABIISIONIINX
CUCTEM

17.04.24 r. , IpoTokoJ Ne 8
3aBenyronuii kadeapoi bymmanos  A.B. Bymimanos
COTI'JTACOBAHO COI'JTACOBAHO
Y4ueOHO-MeTOIUUeCKOe YIIpaBIICHUE Brimmyckaroras kadenpa
YankunHa H.A. Yankuna CaBuHa H.B. CaBuna
27 nrons 2024 r. 27 utons 2024 r.
COI'TACOBAHO COI'’JTACOBAHO
Hayunas oubnuorexa Lentp unppoBoii TpanchopMarm u
TEXHUYECKOT0 obecrieueHus
IleTpoBuu O.B. IleTpoBuu Tonmoceituyk A.A. Tonmoceituyk

27 urong 2024 r. 27 urons 2024 r.




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
MEKTPOTEXHUKANY.

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 KOMITETEHLIUH KOMIIETEHLIU
CucremHoe u|YK-1 Cnocoben | U1-1.YK-1 BpinmoiHsSeT MOUCK
KPUTHUYECKOE OCYIIECTBIIATh  TIOWCK, | HEOOXOoAMMO#N  mHpopmanuu, e
MBILICHUE KPUTUYECKMI aHAIM3 U | KpUTUYECKUH aHalIu3 Hu 00o0maer
CUHTE3 nHpopMaIuy, | pe3yapTaThl aHajiu3a JUIsl pelieHus
IPUMEHSTh CHCTEMHBIH | TOCTaBIEHHON 3ajayd MOAXOHd JIs
MOJAXOA [UIs  PpEeUIeHUs | pelleHUs MOCTABJIEHHBIX 3a1a4
MOCTABJIEHHBIX 3a7a4

4. CTPYKTYPA JUCHUITINHBI



OOmmas TpyI0eMKOCTh AUCHUMIUINHBI cocTaBisgeT 8.00 3aueTHBIX eauHHIIBI, 288.0 akaaeMUUeCKuX
4acoB.

1 — Ne mi/mm

2 — Tema (pa3aen) AUCHUILUTMHBL, KypcoBasi paboTa (IIPOEKT), MPOMEXYTOUHAS aTTECTaAIUs
3 — Cemectp

4 — Buibl KOHTaKTHON paOOTHI U TPYTOEMKOCTH (B aKaJIEMHUYECKUX Yacax)
4.1 - JI (JIexumm)

4.2 — Jlexuuu B BUJI€ TPAKTUYECKON MOATOTOBKHU

4.3 — 13 (ITpakTUuecKkue 3aHITH)

4.4 — IIpakTUuecKue 3aHITUS B BUJIE IPAKTUUECKOW MMOATOTOBKHU

4.5 — JIP (JTabopaTopHbie pabOTHI)

4.6 — JlabopaTopHble paOOTHI B BUI€ MPAKTUYECKON MTOATOTOBKHU

4.7 — UKP (MHuas xoHTakTHas padbora)

4.8 — KTO (KoHTpos1b TEOPETUYECKOTO OOYUYCHHS)

4.9 — KO (KoHTposb Ha sK3aMeHe)

5 — KoHTpoIib (B aKaJIeMUUYECKUX Yacax)

6 — CamocTtosiTenbHast paboTa (B akaJeMUYECKUX Yacax)

7 — @OpMBI TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 5 6 7
4114243144 (45)146(4714.8(49
1 MaTtemaTtuka 3 34 Tect | 110
JUTS aHaIu3a
JaHHBIX
2 | Muctpymentsr | 4 34 Tect | 109,8
aHaJIn3a
JaHHBIX
3 3aueTr 0,2 Tect
Uroro 0.0 0.0 68.0 0.00.0]0.0| NaN | 219.0

5. COAEPKAHUME ITNCLHUITIIMHbI

5.1. JIaGopaTopHble 3aHATHUS

HaumenoBanue TeMbl ConepxaHue TeMbl
Jluneiinas anre6pa BekTopel: onepauuu HaJ BEKTOpPAMHU; BEKTOPHOE
MPOCTPAHCTBO;  OCHOBBI ~ TpUTOHOMETpUU. HOpMBI:

CKaJISIpHOE MPOU3BEJEHUE BEKTOPOB; HOPMBI BEKTOPA;
cBsi3b L2 HOpPMBI M CKaJIIPHOTO MPOU3BEACHUS;
paccrosiHue MEXKITY BEKTOpaMH. Martpuusbi:
apupMeTUYECKUe OlNepalud HaJ MaTpullaMd MU UX
CBOMCTBA; YMHOXXCHUE MATPHUIBI HA BEKTODP; JIMHEHHAA
(HE) 3aBUCUMOCTh U 0a3WC; MATPUIHOE TIEPEMHOKCHUE.
OOpaTHast MaTpulla U  OINPEISIUTENh. OoOpaTHas
MAaTpHUIIa; BBIPOXKIAECHHAS MATPUIIA; OINPEAEIUTENb, €O
NPUMEHEHHE U  CMBIC; YNPOIIEHUE MAaTPUUHBIX
BBIPAKEHUM.

MaremaTtuyeckuii aHaau3 @OyHKIMU: onpeaeneHne GyHKIMU U rpaduka GyHKINH,




TUHeHas QYHKOMS, TMOJUHOMHHAIBHAS — (YHKIIHS;
OMHMCAaHME  JAaHHBIX C  TOMOUIbIO  (DYHKIIMIA;
nmokaszaTtenbHas — QyHKmus;  jgorapudm;  oOpaTHas
byHKIHUS; MO/yJIb; KOMITO3ULIUS (GyHKIUU.
[TpousBogHble M MHTErpajbl: MPEAes; MPOU3BOJHAS;
npaBuiIa HAXOXKICHHS IMPOU3BOJIHBIX; IKCTPEMYMBbI
byHkuMif;  cBoifcTBa  (PyHKUMU:  MOHOTOHHOCTb,
BBIMTYKIOCTh. (DYHKIIMM  HECKOJBKUX TEPEMEHHBIX:
(YHKIMHA HECKOJIBKMX IEPEMEHHBIX; BHU3yaTIH3aIlHs
(GyHKUMM ABYX TEpPEMEHHBIX; 4YacTHas IPOU3BOIHAS;
rpaaueHT (QYHKIUU; SKCTPEeMyM (DYHKIIUM HECKOJIBKUX
MEPEMEHHBIX; TPAJUCHTHBINA CITYCK.

ITpunoxeHne TMHEHHON aIre0phl
B AHAJIN3€ JAHHBIX

JIuHeliHasg perpeccusi: ONpPENeICHUE MOJEIN JIMHEMHOU
perpeccuy;  HaxOXXICHUE  IapaMeTpOB  JIMHEMHOU
perpeccun kak pemenue CJIY; GyHKIUS OmMMOKU U ee
MHUHUMU3AIIHS; AHATTUTUYECKOE penieHue JU1s
MapaMeTpOB PErpeccuy; KOJUIMHEAPHOCTb B JIAHHBIX,
peryaspu3anus; IpaueHTHBINA CIIYCK JI1 HAXOXIECHHS
napaMeTpoB JMHeiHONW  perpeccun. CoOCTBEeHHBIE
BeKTOpbl U SVD: coOCTBeHHBbIE 3HAYEHHUS! U BEKTOPBI

MaTPUIBL; FEOMETPUYECKOE MpeACTaBIIEHUE
COOCTBEHHBIX  BEKTOPOB; CHUHIYJISIDHbIE  BEKTOPBI,
CHUHTYJISIDHBIE pa3noKEeHUs SVD; [IPUMEHEHNE

CUHTYJIsApHOTO pa3zioxenus, PCA.

Teopust BEpOATHOCTEN U OCHOBBI
CTAaTUCTUKU

JIMCKpeTHbIE Cly4yailHble BEIMYMHBI: HUCXOJH, COOBITHE,
BEPOSITHOCTh; ~ CBOMCTBA  JUCKPETHBIX  CIIy4alHBIX
BEJIMYMH; TUCKPETHBIE pacrpeneneHus. Bzaumoaeicraue
JUACKPETHBIX  CIy4YallHbIX  BEJIMYMH:  COBMECTHOE
pacnpe/ienieHle U KoBapualus; YCIOBHASl BEPOSITHOCTb,
TeopeMa baiieca; CEMIUIMPOBAHMUE, 0azoBas
BU3yalu3alysl [JaHHbBIX; OCHOBHBIE OIHUCATEIIbHBIE
craTucTuku. HenpeppiBHbIE Cily4yaiiHble BEJIMYMHBI:
HEIIPEPBIBHBIC  CIIy4alHbIE BEIMYMHBI; HOPMAJIBHOE
pacnpenenenne u LIIIT; coBMecTHOe pacnpeneneHue,
CBSI3b BEJIMYMH, KOPPEISLHUS; YCIOBHASI BEPOSTHOCTh U
Teopema  baiieca 1 HENpPEpPBIBHBIX  BEJIUYUH,
TUCTOIPAMMBl M OIMCATEIbHbIE CTATUCTUKM IS
HEIIPEPBIBHBIX BEJIMYMH.

CraTucTudeckue METOObI

Cratuctuyeckas oLEHKa IMapaMeTPOB: BEPOSITHOCTh U
MPaBIONOI00HE; OlLIEHKa NapaMeTPOB paCIpeneiCHUs;
METOJI ~ MAKCHUMAaJbHOI'O  IPaBAONOAO0MUs;  IOMCK
apaMeTpoOB JIMHEHHON PErpeccCud € BEPOSITHOCTHOMN
TOUYKHU 3peHUs. MeTOoJ TJIaBHBIX KOMIIOHEHT: MaTpHula
koBapuanmy,; npumenenne PCA. Crarucruueckue
9KCIEPUMEHTHI U TPOBEpPKA THUIIOTE3: BEPOSITHOCTHOE
NPUHSATHE PELICHUI; JOBEpUTENbHbIE UHTEpBaibl; A/ B
TECTUPOBAHME; IMAapaMETPUUYECKHUE TECThl;  pa3Mep
BBIOOPKH, €ro CBI3b C  OIMOKOW. MeTtomsl
CTaTUCTUYECKOM IIPOBEPKHU TUIIOTE3:
HemapaMeTpUUYEeCKUe TeCTbl; OYyTCTpAN; HEIMHENWHOe
npeoOpa3oBaHUE [JAHHBIX; MHOXECTBEHHAsh IPOBEPKA
TUIIOTE3.

BusyanbHbIe THCTPYMEHTBI

Knaccudukamus MHCTPYMEHTOB aHalIu3a JIaHHBIX.




O030p UWHCTPYMEHTOB, He TpeOyIOIIUX HaBBIKOB
nporpammupoBaHusi. O030p HMHCTPYMEHTOB aHaJIM3a
JTAHHBIX, B KOTOPBIX PUMEHSETCSI TPOrpaMMHUPOBAHUE.

OCHOBBI MPOTPAMMUPOBAHHUS HA
Python

Hasnauenne u npumenenue ss3pika Python. OcHOBBI
paboThl ¢ MHTEPAKTUBHOM cpenoil pazpadbotku Jupyter.
OcHoBHbIE TOHATUS 53bIKAa. OCHOBHBIE THUIIBI JaHHBIX.
JIuHelHbIE  aITOPUTMBI.  YCIIOBHBIE  AJITOPUTMBI.
Huknmnueckune anroputmel. Dynkuuu. Pabora ¢
IIOTOKOBBIM BBOJOM-BBIBOJIOM.

bubnuoreka Numpy

Haszunauenune OubOmuoreku. OCHOBHBIE IIOHATUI U
ocobenHoctu. Tumbl nanHbix Numpy. OCHOBHBIE
oTiepaIyiy HaJl TUTIAMU JTaHHBIX

COop, opranuzanus U XpaHeHue

[Tonsatue «Oomnpine ganHbe». OCHOBHBIE BO3MOKHOCTH
M0 HAXOXAEHUIO U cOopy aaHHBIX. OO30p OCHOBHBIX
WCTOYHUKOB JMaHHBIX. OpraHm3aius ¢ BBIIIOJTHEHUE
coopa mpaHHbIX. OCHOBHBIE HWHCTPYMEHTHI cbOopa u
opraHu3aiuu 1aHHbIX. OCHOBHBIE BUJIBI IIPEICTABIICHUS
manabeiX. IlTonstme SQL. PaGora ¢ 06azamMu JaHHBIX B
SQLiteStudio. OcnHoBbl SQL. Tumbr ganabix SQL.
OcHoBHble Bubl 3ampocoB SQL. OcHOBBI ycTpoiicTBa
BeO-caifToB. 3BeueHne JaHHbBIX C BeO-C

Pa6ora ¢ napusimu B Pandas

ITonstue ™momyapHoct B Python. Kpatkuit 0630p
OCHOBHBIX MOJyJIeH, MPUMEHSIEMbIX B aHAJIU3€ JAHHBIX.
Hasnauenne wu mnpumenenne Oubnuorekn Pandas.
OcHoBHbie TuUnbl Pandas. W3BneueHue maHHBIX U3
DataFrame. Omnwucatenbuble cratuctuku — Pandas.
OcHOBHBIE omepalMM, MPOBOJUMBIE HaJ THUIAMU
nanHblx B Pandas. Hasnauenme mnpemnoOpabotku
JIAaHHBIX. MeTtobl npenoopadboTku JTAHHBIX.
Bo3moxunoctn Oubmuotexku Pandas mpu moctpoeHun
rpaduKoB

Busyanuzanus qaHHbIX
cpencTBami si3bika Python

Buszyanuzanus KaK s dexTrBHAS dbopma
npejacraBieHuss OaHHbIX. HasznaueHue OuOIMOTEKU
Matplotlib. HWurterpaumsi Matplotlib ¢ apyrumu
oubmuorekamMu. OCHOBHBIE (DYHKIIMH OHOIMOTEKH.
ITocTtpoeHue rpadmkoB MO JaHHBIM. TpaKTOBKa
rpadgukoB. Hacrpoiika BHU3yanbHOTO TPEACTABIICHHS
rpagukoB B COOTBETCTBMM C IEIIMH U 3aavyaMu
ncciaenoBannsd. HasHauenne Oubmmorexu Seaborn.
OcobeHHOCTH M OTJAWYUS OT JPYTUX MOJIYJeH
nocrpoeHuss rpadukoB. HHTErpanmus ¢ IpyrUMH
oubnmmorekamu. OCHOBHBIE THIBI TpadukoB Seaborn.
[TocTtpoenne rpadukoB 1o maHHBIM. Hacrtpoiika
npeacTaBiieHUus TpauKOB.

6. CAMOCTOSATEJIbHAS PABOTA

Ne | HammeHOBaHUE TEMEI
/I (pa3znena)

Copep:kaHue TeMbl (pasjena) TpynoeMKocThb
B
aKaJeMUYEeCKUX
yacax

| Marematuka BoinosniHenue J1a6OPATOPHBIX pabor, | 110




JUTSL aHATTU3a ohOopMIICHHE OTYETOB
JTAHHBIX
2 NHcTpyMeHThI Boinosnnenue J1abOPATOPHBIX pabor, | 109,8
aHanusa odopMIIEHHE OTYETOB
JTAHHBIX

7. OBPA3OBATEJIBHBIE TEXHOJIOI'U

UNnTerpanbHylo Monenb 00pa3oBaTeIbHOrO Ipolecca MO AUCHMIUIMHE (HOPMUPYIOT
TEXHOJIOTUM METOJ0JIOTMYECKOT0 YPOBHS: MOAYJIbHO- PEUTHUHIOBOE OOyUeHUE, TEXHOIOT s
MOATAIMHOTO (DOPMUPOBAHUST YMCTBEHHBIX JEHCTBUH, TEXHOJIOTHS PA3BUBAIONIETO OOyUEHUS,
3JIEMEHTBI TEXHOJIOTUU PA3BUTHUSI KPUTUUYECKOTO MBILIIEHUS, camoynpasiieHue. Ha 3ansatusax
HCIOJIb3YIOTCS METO/1bl AKTUBHOIO 00y4eHHUs: 3aJlaHueE C 3apaHee
3aIUIaHUPOBAHHBIMU OLIMOKAaMU (3a/1aHue- MPOBOKALMS), 3aJaHUE C Pa300POM KOHKPETHBIX
CUTyallUii, MO3rOBOM IITYypM, HHTEpaKTHUBHasl jabopaTopHas paboTa. Pexkomenayercs
WCIOJIb30BaHUE HMH(POPMALMOHHBIX TEXHOJOTHI MPH OpPraHu3ali KOMMYHHKAIIUU CO
CTYOEHTaMU ISl TpEeACTaBiIeHHs  MHPOpPMALMU,  BbAAYM  PEKOMEHIAIMH U
KOHCYJIbTUPOBAHUS 110 OINEPaTUBHBIM BOMNPOCAM (JIEKTPOHHAs I10YTa), HCIOJIb30BAHUE
MyJIbTUMEINA-CPECTB IIPU IIPOBEIEHUH JIAOOPATOPHBIX 3aHITUI.

8. OLIEHOYHBIE CPEJICTBA JIJI1 [TIPOMEXYTOYHOM ATTECTALIUU
KonTponp 3HaHWH, NONYYEHHBIX CIYIIATEISIMA IPU OCBOEGHUU pa3nenioB (MOMIYJei)
[Iporpammel, OCyLIECTBIISAETCS B CIEAYIOMUX (hopmax:

- TEKYIIUI KOHTPOJIb YCIEBAEMOCTH — OOECIEUNBAET OLIEHUBAHUE XO/1a OCBOEHUS Pa3/IEeioB
[Tporpammel, MpoBOIUTCS B GOPME TECTA;

- IpakTUKa — o0ecreynBaeT KOMIUIEKCHOE OCBOEHME BCEX BHAOB IpPOQecCHOHaTIbHOMN
JIeTEIbHOCTH CUCTEMHOI'O AHAJIUTHUKA;

- IPOMEXYTOUHAsl aTTECTAllUsl — 3aBEpIIAET M3y4yeHUe OTAeNbHOro monyis I[lporpammsi,
MPOBOJUTCS B GOpMeE 3a4eTa;

- UTOTOBAs ATTECTAIIMS — 3aBEPILIAET U3yUYEHUE BCEH TPOrPAMMBI.

Texkymuiit koHTpoJb. [lepeueHb MpUMEPHBIX 3aJaHUI

Tema «IIpunoxenue TuHEHON anreOpsl B aHaau3e JaHHBIX» [Ipumep Tecta
1. Kak u3MeHsTCS cTaHIapTHbIE OIIMOKM KO3(DPUIMEHTOB JIMHEWHOW perpeccuu, eciu
3HAUYEHUs CIYyYalHOTO ujieHa BO BCeX HAOJIOAEHUSX BBIPACTYT B N pa3 (MpH MOCTOSTHCTBE
OCTaJIbHBIX BEJIMYUH):
HE U3MEHSTCS
BBIPACTYT B N pa3 -  BBIPACTYT B n2 pas
YMEHBIIATCS B N pa3
2. Ilox momHON TpoOIIEMON COOCTBEHHBIX 3HAYEHWM MJII MATPUIBI A TMOHMMAETCS:
HaXOXJIEHUE BCEX COOCTBEHHBIX 3HAUECHUN
HaXO0XJIEHUE HECKOJIbKUX COOCTBEHHBIX 3HAYEHHH -  HaXOXJIEHHWE HECKOJIBKHX
COOCTBEHHBIX BEKTOPOB

HaxXO0XKJIEHUE BCEX COOCTBEHHBIX BEKTOpOB MaTpullbl Tema «Teopusi BeposSiTHOCTEH u
OCHOBA cTaTUCTUKW» [Ipumep 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 ©  YBEJIMYMBACTCSA
2. Kax HaszbpiBaerca uyncino mO (HACTyIUIEHMsSI COOBITHS B N HE3aBUCUMBIX HCHBITAHUAX, B



Ka)XXIOM U3 KOTOPBIX BEPOSTHOCTH IIOSIBJICHUS COOBITHS paBHA P), OIMpEIEIsIeMOe W3

HEpAaBEHCTBA NP ( mO0 np - p:
HauOoublee - ONTUMAJIBHOE
HauBepOsTHeMNIIee - HEBO3MOKHOE

3. Ecum umeetcs rpynma U3 n HECOBMECTHBIX coObITHI Hi, 00pa3yronmx moHy0 TpyMILy
cobbITii, W wm3BecTHBI BepositHocth P(Hi), a cobbiTme A MOXET HACTYNUTH IOCHE
peanuzanmu onHoro u3 Hi, usBectHwsr BepositHoctu P(A/ Hi), To P(A) Beruucisercs mo
dhopmyite

bepnymm - baiieca

ITOJTHOM BEPOSITHOCTH
Tema «Cratuctuueckue Mmeroas» [Ipumep Tecta

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

3P PEKTUBHOCTH M COCTOSITEIIHBHOCTD

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

2. Ecnu smnmpudeckast cratuctuka Ks HaxonauTcs B «30HE 3HAUUMOCTH», TO MIPUHUMAETCS
CTAaTUCTUYECKOE PEILICHHUE:
HE OTKJIOHSTh HyJieByI0 runote3y HO - OTKJIOHUTH HyJieBy10 runote3zy HO;
HE OTKJIOHATH HyJeBYI0 runotedy HO, XOTs B 1€CTBUTEILHOCTH OHA Oy/IE€T HE BEpHA
3. Cornacuo F- kpurepuiro duiepa, NpaBWIbLHBIM SIBIISIETCS CIEAYIOIIUNA CTATUCTUYECKUI
BBIBOJI;
CTATUCTUYECKU 3HAYMMBIX PA3IMYUN MEXy AUCIIEPCUSIMU B IIEPBOM U BTOPOU IpyImax
HeT. Pa3znmuuust B cTeneHW OAHOPOAHOCTH TOKa3aTeledl ypOBHS BEpOAJIbHOTO MBILIUIEHUS
MEXAY IpYyNIaMUi OTCYTCTBYIOT
MMEETCSl CTATUCTUYECKOE PA3INYUE MEXAY AUCIEPCUSIMU B IIEPBOM U BTOPOM I'PyIIIAX.
ITo cremeHn OJHOPOTHOCTHM TAKOrO TMOKa3aTess, KaK YpOBEHb BepOAIbHOTO MBIIUICHHUS,
HMMEIOTCS PA3IMUUs MEXIY IpyHIamMmu
OMIIUpUYECKOE  3HaueHue F- kputepuss ~ Dumepa  HAXOOUTCSI B «30HE
HeonpeaeneHHocTw». HeobxoauMo yBeauuuTb OOBEMBI BBIOOPOK U MPOJOTIKHUTH
HCCIIEN0BAHNE

Monyne 2. UHcTpyMeHThl aHaiu3a JaHHbIX Tema «BusyanbHble MHCTpyMeHTHD» [lpumep
Kelica
AHanu3 naHHbIX Ha 6a3e Microsoft Excel:

1. Ckauaiite Habop naHHBIX «/laHHBIE O MPOAYKTaX CylepMapkeTa». DTO MOXKET ObITh
Ha0Op JaHHBIX U3 JTIOOOTO OTKPBITOTO UCTOUHMKA, Hanmpumep, Kaggle, UCI, Data.gov u T.1.
2. UmmnopTupyiite HaOop nanHbix B Microsoft Excel.

3. OueHuTe KayecTBO M NOATOTOBKY HOaHHbIX. Ornpenenure, €CTb JU B JIaHHBIX
OTCYTCTBYIOIIIME 3HAYE€HUs, BbIOpOCHl Win Ayonukatel. McmpaBbTe T100BIE OIMMOKK WIIU
HEJOCTATKU B JAHHBIX IO HEOOXOIUMOCTH.

4. Co3pnaiiTe CBOAHYIO TaOIUIly, YTOOBI MOCMOTPETHh CpelHee, MeIUaHy M CTaHIapTHOE
OTKJIOHEHHE JJIsI KaXKJI0TO MPOAYKTA MO KOJIMUYECTBY MPOJAHHBIX €UHUIl U OO BBIpYUKeE.
5. Co3spaiite auarpamMMmbl JUIs BU3yaJIM3alluy JaHHBIX. Hampumep, MOXHO IOCTPOUTH
TUCTOTPAMMBI IS TIOWCKA paclpeneieHus Ui KaXJA0TO TMPOJyKTa B KaTerOpUsX
MPOJIAHHBIX €AMHUIL U OOIIEH BHIPYUYKH.

6. [IpoBepbTe TUIMOTE3bI OTHOCUTEIIHBHO JTaHHBIX, UCIOJB3Ys (PYHKIMIO aHAlIU3a JAHHBIX B
Microsoft Excel. Hanpumep, MOXHO pOBEpUTH, 3aBUCSAT JIM MPOJAHHBIE €UHUIIBI OT TUIIA
MPOJIyKTa WIIM OT Ce30Ha (HaIpuMep, JeTO, 3uMa, BeCHa, OCCHB).

7. TlpencraBbTe pe3yJabTaThl BaIllero aHajgW3a C TMOMOIIBI0 TpapUKOB U JHATpaMM.
CocrtaBbTe OTYET O pe3ynbTaTte paboThl B Microsoft Word i PowerPoint.

8. CnenaiiTe BBIBOJABI M PEKOMEHJAIIMU, OCHOBaHHbIE Ha aHanuze. Hampumep, MOXHO



PEKOMEHI0BATh YBEJIMYHMTh ITPOU3BOJCTBO M IMPOJAXY TEX IPOJYKTOB, KOTOPbIE HMEIOT
OOJIBITION CIIpOC.

Tema «OcHoBbI mporpammupoBanus Ha Python» Ilpumep keiica
Pa3zpaboTka npuiioxxeHus «IIIaHUPOBIIMK 3a1a4» Ha a3bike Python

1. OnpenenuTe MOAXOAILYIO Bepcuto si3bika Python, o00cHOBAB crenaHHbINi BBIOOD.

2. CaMOCTOATENbHO OCYIIECTBUTE BBIOOP MOAXOJAIIEH HHTETPUPOBAHHON  CpPEJIbl
paspabotku (IDE) ¢ o6ocHOBaHMEM BbIOOpA.

3. Pazpaboraiite Texunueckoe 3aganue (T3) k mpunoxenuto. [IpoBenure npoexkTupoBaHue
MPUIOXKEHUS C y4eToM (YHKLIHMOHAJIa, KOTOPbIA NTOJDKHA BKJIIOYATHh B ce0s peanuzyemas
nporpaMMa a UMEHHO:

CO3/IaHUE 3aJ]a4 CO CPOKAMU BBITIOJIHEHUS; BBIBOJI CITMCKA BCEX CO3JAHHBIX
3a7ay;
: peIaKTUPOBAHUE U YJAJIEHUE 3a4aY;
¢uapTpanMs  3aJay MO HA3BAHMIO  WJIM  CPOKaM  BBINIOJIHEHMS,;
YBEIOMJICHUS] O KpaWHUX CPOKAX BBIMTOJIHEHUS 3a/1a4.

YuTuTe, 4TO MEXKAY 3aIlyCKaMHu MporpaMMa JI0/DKHA XPAHUTh CBOM JaHHBIC Ha HAKOIUTENE
na"HbIX. Mcrmonp3yiiTe 1 3TOro Jr000# MoAXoaamuii popMaT XpaHEHUS JTaHHBIX Ha Balll
BBIOOD.

4. PazpaboraiiTe IpOTOTHUI MPUIOXKEHHS] HA OCHOBE CO3/TAHHOTO IMPOEKTA.

5. Ilpoananuzupyiite paboTy mpoToTuna. 3aJJ0OKyMEHTUPYITE Bce HAlJIEHHbIE B ITpOrpaMme
OIIMOKHU M HETOUHOCTH. OlLIeHUTe YI00CTBO MOJIB30BAHUS CO3JaHHOM MPOrpaMMOM, a TaKKe
3¢ GEeKTUBHOCTH €¢ paboThl C TOYKU 3PEHUsI CKOPOCTH JOCTIDKEHUs pe3yiabraTta. Hampumep,
3a KaKO€ MHHUMAJIBHO BO3MOXHOE€ KOJIMYECTBO JEHCTBUM MOXHO C€O34aTh 3aJady B
porpamme.

6. Ha ocHOBe BBISBIEHHBIX HEIOCTATKOB MCIPABbTE U YJIYUIIUTE CO3JAHHYIO MPOTPAMMY.
[To HeoOXoAMMOCTH TPOBEAWTE MOBTOPHOE MPOEKTHPOBAHUE IMPOTPAMMBI M CO3JANTE
HOBBII IIPOTOTHII.

7. TloArotoBbTe OTYET, BKIIOYAIOIMIMN B ceOsi dKpaHHbIE (HOPMBI PAOOTHI MPHUIOKEHHUS.
Cnenaiite BBIBOJBI 00 OCOOEHHOCTSIX pa3pabOTKU NPUIOKEHUH THUIA «IIAHUPOBIIUK
3a7jauy», C KOTOPBIMU BaM MPUIILIOCh CTOJKHYTHCS IO X0y pa3paboTku. OTMeThTe Hanboee
yIauHble pPEIIeHUs, KOTOpbIE BaM yAAJIOCh NPUMEHUTh NPH pPa3padOTKEe ITPOTPAMMBI.
OnuiuTe BO3HUKIINE B XOA€ pa3padoTku mpobiembl. Pacckaxkute, kKakuMm (yHKIIMOHAIOM
MO>KHO JOTIOJTHUTH Ballly TEKYIIYIO BEPCUIO ITPOTPAMMBI.

Tema «bubnuoreka Numpy» [Tpumep kerica
AHanu3 naHHbIX B Numpy Ha ocHOBe Habopa AaHHBIX «/laHHbIE O GYTOOIBHBIX MAaTYAX»

1. Ckauaiite HaOop maHHBIX «/laHHBIE O (PyTOOJIBHBIX MaT4ax». DTO MOXET ObITh HaOOp

JTAaHHBIX U3 JTFOOOTO OTKPHITOrO UCTOYHUKA, HanpuMep, Kaggle, UCI, Data.gov u T.1.
2. UmmnopTupyiite Habop nanHbix B Python ¢ momompio 6mbmmorekn Numpy.
3. OueHuTe KadyecTBO M TMOATOTOBKY JaHHbIX. Omnpeaenure, €cTb U B JaHHBIX
OTCYTCTBYIOIIME 3HAYCHUS, BBIOpOCHI Wian aybnukatel. McnpaBbTe JOObIE OIIMOKH WIIH
HEJIOCTATKU B IAHHBIX 110 HEOOXOAUMOCTH.
4. TIlpoBeauTe CTATUCTUYECKUN aHaIW3 JaHHBIX. BKJoynTe B BalllM UCCIEAOBAHUS
cne)lyfoume MoKa3aTenu U TaOJIUIIbL:

pacueT CpeTHEero KOJIUUECTBA TOJIOB, 3a0UTHIX KaXI0W U3 KOMAH]I;

CBOJHAsi Tabjuua ¢ pe3yJbTaTaMu KaXJOW M3 KOMaHA B BuUAE «m1o0enbl /
HUYBU / TOPAKEHUS;
: CIIUCOK U3 5 JTy4YIlINX KOMAaH/I IO pe3yJbTaTaM MPOBEICHHBIX MaTUEeH.
B 3aBucuMocTHM OT HMMEIOIIMXCS JAHHBIX JOMOJIHUTE WM U3MEHUTE BBIIIEIPUBEICHHBIE
nyHKThl. Hampumep, MOXHO MPOBECTH pacueT KOJUUYECTBA MOJYYEHHBIX KPACHBIX KapTOUYEK



KaXJIOM KOMAHIOW 3a OIPENEIICHHBIM IPOMEXYTOK BPEMEHW, WIM IIOCUUTATH CpEIHEE
KOJIMYECTBO INOJIYYaeMbIX TPABM, XapaKTEPHOE [JI1 KOHKPETHOW KOMAaHAbl Ha MPOTSKEHUU
HECKOJIbKMX UI'POBBIX CE30HOB.

5. IloaAroroBeTe M INPOBEPHTE HECKOJIBKO THIIOTE3 OTHOCHUTEIBHO MMEIOLIUXCS JAHHBIX.
Hanpumep, nokaxute Wi ONPOBEPTHUTE TUIIOTE3Y O TOM, YTO CHOPTCMEHBI UMEIOT JIyUIIne
II0KA3aTeNN B IEPBOU MOJIOBUHE MaT4a, Y€M BO BTOPOI.

6. IlpeacraBpTe NOIYy4YEHHBIE PE3yJbTaThl B BUAe oTyera. OTUET MOXHO cO34aTh B
nporpammax Microsoft Word u Microsoft PowerPoint. Ilo »enaHuio IoJydeHHBIE C
nomo1ipio Numpy CBOJHBIE TaOJIULBI U TOKA3aTeNI MOXXHO MMIIOPTHUPOBAaTh B Microsoft
Excel, 4T0OBI cO31aTh MUAarpaMMBbl U TpadUKH 71 BU3YATU3aIlUU TTOJTYYeHHBIX JaHHBIX.

7. JIONOJIHUTE OTYET BBIBOJAAMU U MPOTHO3AMH KACATEIbHO PE3YyJbTATOB KOMAHJ WU UX
y4acTHUKOB. Hampumep, caenaiTe NporHo3 Ha pe3yJbTaTUBHOCTh KOMAHABI B CIEAYIOLIEM
UT'POBOM CE€30HE, YUMTHhIBAs NPEABIAYIIME ITOKA3aTeIN KOMaH/bl, COCTOSIHUE CHOPTCMEHOB U
JpyTHe MOKa3aTelH.

Tema «COop, opranuzanus u XxpaHeHue JaHHbIX» [Ipumep keiica
Co3pnanue Habopa TaHHBIX HA OCHOBE MHTEPHET-KaTajlora KHUT
1. Haiinute Ha npocropax cetu MHTepHeT kaTanoru KHUr. OOBIYHO WX MOXHO HalTH Ha
caiiTax, 3aHUMAIOUIUXCS TUCTPUOYIIMEN KHUKHON MPOAYKIIUH.
2. BHUMAaTEIbHO U3YyUHUTE COJAEPKUMOE KATAJIOTOB, a TAKKE JAHHbIE, KOTOPBIMU OIUCBHIBAIOT
KHUTHU B KaTajore.
3. OT6epute kaTasor, Haubosee OJIM3KUI 1O COEPKAHUIO K CIEAYIOLIUM XapaKTepUCTUKAM:
y KHUT €CTh 3ar0JI0BOK U OIIMCAHUE;
YKa3aHO aBTOPCTBO;
OTMEUYEHO KOJIMYECTBO CTPAHUII; * MIPUCYTCTBYET I'OJ U3IAHUS;
yKa3aHO BO3PAacTHOE OIPaHUYEHUE.
4. Ilponymaiite ¢gopmaT XpaHeHUs OyIylIMX AAHHBIX. YUTHUTE, YTO BaM MOHAAOOMUTCS
nH(popMalus, NepeuncieHsas B myHkrax Balme. [Tomumo 3Toil mHpOpManu HEOOXOIUMO
MoAyMaTh, Kakas emle MHGOpMalus MOXKET MOHAJOOWTHCS ISl BBITTOJTHEHHS CIIEAYIOIINX
3ajau:
: 0TOOP HanboJIee MOMYJISIPHBIX KHUT C IPYIIIMPOBKOM 1O )KaHpaM; ©  BBIBOJ 5
CaMbIX 00CYK/1aeMbIX KHUT;
. oToOpakeHHe caMON [IellleBOH M caMOW JOpPOrol KHUT B KaTajore.
Nnudopmanuro ms pemieHnss 0003HAYEHHBIX 3a7a4 TAKXKe HEOOXOAMMO BKIIIOUUTH B HAOOp
JTAHHBIX.
5. IIpoBenuTte cOOp AaHHBIX ¢ MOMOIIbIO CpeAcTB si3bika Python. Hanpumep, nocpeacrsom
oubnuotek Beautiful Soup u Scrapy.
6. CoxpaHute JaHHbIE B BHIOpaHHOM (hopmaTe XpaHeHusl JaHHbIX. [IpoBephTe ux

LIEJIOCTHOCTh M JIOCTOBEPHOCTh. B ciiyyae OmMMOOK yCTaHOBUTE MCTOYHUK HCKAKEHMUI.
Hanpuwmep, ommbka B mporpaMmmMme Uik pa3pblB UHTEPHET-COSTUHEHUS.
7. I1oaAroToBhTE OTUET, BKIIOYAIOIIUM B c€0s1 BBIIEPKKHU U3 COOPAHHBIX JAHHBIX U ONHUCAHUE
K HUM. OOBSICHUTE, KaK COOpaHHbIE JaHHbIE MOTYT IMOMOYb B PEUICHUHU 3aJay W3 MyHKTa 4
HACTOSIIIIETO Keica, a TakXe OINMIINTE, KaKHhe eIle 3aJaud MOXKHO PeUIMTh C MOMOIIbIO
COOpaHHBIX JAHHBIX.

Tema «Pabota ¢ nanasiMu B Pandas» [Tpumep ketica

HccnenoBanue mokaszateneil mpojaxu Bumeourp ¢ nomoibio Pandas 1. 3arpysute Habop
JIAHHBIX O MTPOJaXKax BUICOUTD.

2. Otkpoiite ero B Python ¢ momorpto 6ubnmmoreku Pandas.

3. Hcrnonp3yiiTe OCHOBHbIe MeTonabl OmOmmoTekw Pandas, Takme kak head(), info() u
describe(), 4TOOBI O3HAKOMUTHCS C MOaHHBIMH. OOpaTuTe BHUMAHHME Ha TOJIy4YaeMble
CTATUCTUYECKHUE ITOKA3ATEIH.

4. O3HaKOMUBIIUCH C IAHHBIMU, MTPOBEPHTE HAOOP JAHHBIX HA OIIMOKHU, MPOITYCKH, MPOUUe



nuckaxeHus. [1o BO3MOXHOCTH UCITPABBTE HX.
5 [TpoBenuTe pacdeT M BBIBOJ CIEAYIOIIMX MTOKA3ATEIICH:

CpelHee KOJIMYECTBO MPOJAHHBIX KONUI BUACOUTD IS KaXI0T0 U3TATENs;

HanOoJiee «YCIEIIHBI» W3JaTelb BHUICOUTP IO TOKA3aTEII0 KOJIMYECTBA
nponaHme UTp IO CTpaHaM;

M3/1aTeb C HAMOOJIBIIINM KOJIMUYECTBOM MTPOTAHHBIX KON BUICOUTD;

urpoBasi IatgopMa ¢ HAUOOJIBIIUM KOJMYECTBOM PEATM30BAHHBIX KOIMIA
BUICOUTD.
Pacuet 1onmomHUTENBHBIX TOKA3aTeNeH MPUBETCTBYETCH.
6. 3arpy3ute manHble B Microsoft Excel m moctpoiite rpaduku. Hampumep, kpyrosas
auarpaMMa 1o JTaHHBIM O CPETHEM KOJIMYECTBE MPOJAHHBIX BUACOUTP KAXKIBIM H3TATEIEM.
7. Bxmarouute TMOJIydeHHBbIE TpauKM B OTUET IO BBIMOJHEHHOW paborte. Crenaiite
COOTBETCTBYIOIIME BBIBOJAbI. CONMpOBOIMTE BCe MaTepHaldbl B OTYETe KOMMEHTAPHUSIMHU.
JIOTIOMTHUTENBHO OTMEThTE CHIIbHBIE U cllabble cTopoHbl Pandas nmpu padorte ¢ TaOIu4YHBIMU
JTAHHBIMU OTHOCHUTEIBbHO OMOInoTeKn Numpy.

Tema «Busyanuzaius TaHHBIX cpecTBaMu si3bika Python» [Tpumep ketica
Busyanuzanus Habopa gaHHbIX « BpuInanThD
1. 3arpysute manHesle Ha kommbloTep. OTpoiite Habop manHbeix B Python. Hampumep, c
MOMOIIIBI0 cpencTB bubmmorek Matplotlib mmm Seaborn.
2. BHUMAaTenbHO O3HAKOMBTECH C COJEPKUMBIM HabOpoB AaHHBIX. [Ipu HeoOXoamMoOCTH
BOCIOJIB3YHTECh YK€ U3yUYEeHHBIMM OuOIMoTeKamMu, Hanpumep, Pandas.
3. YOeautech B LIEIOCTHOCTH U KOPPEKTHOCTU AaHHBbIX. I1o HeoOXomumocTu ucnpaBbTe U
OYMCTUTE JaHHBIE.
4. TlpoBeawTe TMOCTPOCHHE pA3TUYHBIX TIpPaQUKOB HA OCHOBE HMEIOIIUXCS JAHHBIX:
scatter plot;
box plot; - bar plot; - pair plot; - line plot;
heat map; - violin plot.
[To sxemaHuro mocTpoiiTe aApyrue TUNbl TpadukoB. [anHbie M1 rpadukoB oTOepute
CaMOCTOSITEIbHO, PYKOBOJICTBYSICh IleliecoOOpa3HOCThI0. Hampumep, wuMeeT CMBICT
MPOBEPUTH TMIOTE3Y O 3aBUCUMOCTH LIEHbI OpMIUIMAHTA OT KOJIMYECTBA KapaT, HO HE OYEHb
Pa3yMHO IIPOBEPSTH 3aBUCUMOCTD LIBETA OT pa3Mmepa.
5. O600muTe MOJIy4eHHbIE CBEACHMS, BKIIOUMB I'paUKu B OTUET 1O MPOJEIaHHOM pabore.
CompoBoauTe KaX bl TpapuK KOMMEHTAPUSIMH.

6. CnenaiiTe BBIBOJBI O TOJIyUYEHHBIX pe3yibraTax. [loaymaiTe, Kak MOXHO NMPUMEHUTH
TTOJTyYeHHBIE CBEJICHUSI Ha TMpakTuke. Hampumep, aBTOMaTU3UPOBATh MPOIIECC Ha3HAUYCHUS
MpeABaPUTEITLHON 1IEHBI KaXI0My OPUUTMAHTY B 3aBUCUMOCTH OT €T0 XapaKTEPUCTHK, YTO
MOKET OBITh AKTYyaJIbHO B CUCTEMaX C TPUMEHEHNEM KOMITbIOTEPHOTO 3PEHHUSI.

7. TlpencraBbTe pe3ynbTaThl pabOTHl B yIOOHOM i Bac Buae. [IpenmouyTuTenbHO B
dbopmate npesenTanuu Microsoft PowerPoint uiu ¢aitna pdf. Ko HT po b 3HaHUiA, 1T 01
YUEHHBIX CJI yIIAT €1 SIMH I P W OCB O¢ HUM P a3 Aesio B (M oxy jewt ) IIporpa Mmer, o
CYIIECTBIISIETCS B CJey o mux ¢ op max :

- TEKYIINI KOHTPOJIb YCIEBAEMOCTH — OOECIeUNBAET OLIEHMBAHUE X0/l OCBOEHUS Pa3/IeiIoB
[TporpamMmel, TpoBOIUTCS B GOPME TECTa;

- TpakTUKa — oOecrneuynBaeT KOMIUIEKCHOE OCBOEHHE BCEX BHUIOB MPOQecCHOHATBLHON
JIeSTeTbHOCTH CUCTEMHOTO aHAJTUTHKA,

- MPOMEXYTOUHAsI ATTECTAIlUs — 3aBepIIaeT M3YYeHHE OTACIbHOro Momaynst I[Iporpamwmer,
MPOBOJUTCS B hOpME 3a4eTa;

- UTOrOBas aTTECTAIUS — 3aBEPINAET U3YUCHHUE BCEH MPOTrpaMMBbl.

Texyuuii koHTpob. [lepeyeHb npuMepHbIX 3aJaHUN



Tema «IIpunoxenue muHeHOM anreOpsl B aHaau3e JaHHbIX» [Ipumep Tecta
1. Kak u3MeHsTCS cTaHmapTHbIe OIIMOKUM KO3(DPUIMEHTOB JIMHEWHOW pEerpeccuu, eciu
3HAYEHUs CIYYalHOTO 4jieHa BO BCeX HAOIOAEHHUSX BBIPACTYT B N pa3 (MpH MOCTOSHCTBE
OCTaJIbHBIX BEJIMYNH):
HE U3MEHSTCS
BBIPACTYT B N pa3 ©  BBIPACTYT B n2 pa3
YMEHBILIATCS B N pa3
2. Tloxg momHOW mpoOIIEMON COOCTBEHHBIX 3HAYEHWM [JII MATPUIBI A TMOHMMAETCS:
HaXOXJIEHUE BCEX COOCTBEHHBIX 3HAUECHUI
HaXO0XXJIEHUE HECKOJIbKUX COOCTBEHHBIX 3HAYeHMI -  HaXOXJIEHHE HECKOJIBKHX
COOCTBEHHBIX BEKTOPOB

HaXO0XJIEHUE BCEX COOCTBEHHBIX BEKTOpOB MaTpullbl Tema «Teopusi BeposSiTHOCTEH H

OCHOBA cTaTUCTUKNW» [Ipumep 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 U3MEHSIETCS ©  YBEJIMYMBACTCSA
2. Kax HaszpiBaercd uyncino m0 (HACTyIUIEHHMsS! COOBITHS B N HE3aBUCHUMBIX HCHBITAHUAX, B
KaXJIOM M3 KOTOPBIX BEPOSITHOCTh IOSIBJIEHMSI COOBITHS paBHA p), OIpPEIEISIEMOE U3

HEpaBEeHCTBA Np mO0 np - p:
HauoOobLIEE * OIITUMAJIBHOE
HAUBEPOSITHEHUILIEE * HEBO3MOXKHOE

3. Ecum umeetcst rpynma U3 n HECOBMECTHBIX coObITHH Hi, 0Opa3yromnmx MmojHy TpyIimy
coObITUI, W u3BecTHBI BepostHoctu P(Hi), a coObiTme A MOXET HACTYyNHUTh IIOCIIe
peamm3anmu ogHoro u3 Hi, m3BectHsl BepositHoctu P(A/ Hi), To P(A) Beruucisercs 1mo
dhopmyne

bepuymm - baiieca

MOJTHOM BEpOSITHOCTU
Tema «Cratuctuueckue metoasl» [Ipumep Tecra

1. TIlepeuwcauTe OCHOBHBIC CBOWCTBA TOYCUHBIX OICHOK: °  HECMECIIEHHOCTb M
3¢ pexTUBHOCTD

3P PEKTUBHOCTD U COCTOSITEILHOCTD

HECMEIIIEHHOCTh, 3(P(PEKTUBHOCTP W  COCTOSITEJIBHOCTH *  HECMEIICHHOCTh U
COCTOSITEIBHOCTh

2. Ecnu smnupuueckasi cratuctuka Ko HaXoAuTcs B «30HE 3HAUUMOCTU», TO MPUHUMAETCS
CTAaTUCTUYECKOE PELLICHHUE:
HE OTKJIOHSTH HyJeByto runore3y HO - OTKJIOHWUTH HyJneBYyto runoresy HO;
HE OTKJIOHSTH HyJieByI0 runote3y HO, XOTs B IeHCTBUTEILHOCTH OHA Oy/IeT HE BepHa
3. Cornacno F- kputepuro duinepa, MpaBWILHBIM SBIISIETCS CIEAYIOIIUNA CTaTUCTUYECKUI
BBIBOJ:
CTATUCTUYECKU 3HAUMMBIX PA3JIMUUNA MEXIY AUCIEPCUSIMU B IIEPBOU U BTOPOU I'pyIIiax
HeT. Pasznmuuust B cTeneHu OJHOPOIHOCTH TOKaszaTelell ypOBHS BepOAJIbHOTO MBIIUICHUS
MEXIY IPpyIIaMud OTCYyTCTBYIOT
MMEETCS CTATUCTUYECKOE PA3IIMYME MEXKY TUCIIEPCUSMU B MIEPBOM U BTOPOM T'pyIIIax.
[To crenmeHn OJHOPOAHOCTH TAKOTO IMOKAa3aTels, KaK YpPOBEHb BepOAbHOrO MBIIIJIEHHUS,
HUMEIOTCS PA3INUUs MEXIY FpyHIamMmu
SMIIUPUYECKOE  3HaueHue F- Kputepuss ~ Duinepa  HAXOOUTCS B «30HE
HeomnpeneeHHocTH». HeoOxoguMo yBeIMYUTH OOBEMBI BBIOOPOK UM MPOJIOJDKUTH
HCCIEN0BAHNE

Moaynp 2. MUHCTpyMeHTBI aHanu3a AaHHbIX Tema «BusyanbHble MHCTpyMEHTHD» [Ipumep



Kelca
AHaymms naHHbIX Ha 0a3e Microsoft Excel:

1. Ckauaiite Habop naHHBIX «JlaHHBIE O MPOAYKTaX CylepMapkeTa». DTO MOXKET OBbITh
Ha0OP JaHHBIX U3 JIIOOOTO OTKPBITOTO UCTOUHMKA, Hanmpumep, Kaggle, UCI, Data.gov u T.1.
2. UmmnopTupyiite Habop manHbix B Microsoft Excel.

3. OueHuTe Ka4yecTBO U TMOJATOTOBKY JAaHHBIX. Ormnpenenure, €cTh JM B JIaHHBIX
OTCYTCTBYIOIIME 3HAYCHMS, BBIOPOCHI WM ayOnukaTel. McrnpaBbTe JIOOBIE OIIMOKHM HIIN
HEJI0CTATKH B JAHHBIX 110 HEOOXOIUMOCTH.

4. Co3pmaliTe CBOAHYIO TaOIUIly, YTOOBI MOCMOTPETHh CpEIHEe, MEAMAHY U CTaHAapTHOE
OTKJIOHEHUE JIJI KaXKIOTO MPOIYKTA IO KOJIMYECTBY MPOJIAHHBIX SIUHUII U OOIIEH BBIpYUKe.
5. Cospaiite auarpamMMmbl IS BU3yajdu3allud JaHHBIX. Hampumep, MOXHO TOCTPOHTH
TUCTOTPAMMBI  JUISl TIOMCKA pacHpelesieHuss JUIS KaXIOTO IPOAYKTa B KATErOPHUsX
MPOAAHHBIX ¢IMHUII U 001N BBIPYUYKH.

6. [IpoBepbTe TMMOTE3bI OTHOCUTEIIBHO JAAHHBIX, MCIOJB3Yysl (QYHKIIMIO aHAIW3a JaHHBIX B
Microsoft Excel. Hanmpumep, MOKHO MIPOBEPUTH, 3aBUCST JIM MPOJAHHBIC SAMHHUIIBI OT THIIA
MPOJIYKTa WK OT Ce30Ha (HAIPpUMED, JIETO, 3UMa, BECHA, OCEHB).

7. TlpencraBbTe pe3yJdbTaThl Balllero aHajln3a C IOMOIIbI0 TpadUKOB M JAHATPAMM.
CocrtaBbTe 0TYET O pe3ynbTaTte padoThl B Microsoft Word i PowerPoint.

8. CnemaiiTe BBIBOJIBI M PEKOMEHIAIIMHM, OCHOBAaHHBbIC Ha aHaimu3e. Hampumep, MOXHO
PEKOMEHIOBATh YBEIMYHMTH ITPOU3BOJICTBO M MPOAAXKY TeX IMPOIYKTOB, KOTOPHIE HMMEIOT
00JIBIIION crpocC.

Tema «OcHoBBI mporpammupoBanus Ha Python» I1pumep keiica
Pa3zpaboTka npuiioxxeHus «IIAaHUPOBIIUK 3a1a4» Ha s3bike Python

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

2. CamMOCTOATENbHO OCYIIECTBUTE BBIOOP TOAXOMAIIEH HWHTETPUPOBAHHON  CpPEIIbI
paspabotku (IDE) ¢ o6ocHOBaHMEM BBIOOpA.

3. Pazpaboraiite Texuuueckoe 3aganue (T3) k nmpunoxenuto. IlpoBenute mpoeKTUpOBAHUE
MPUJIOKEHUS C y4eToM (yHKIIMOHAJIa, KOTOPBIA TOJDKHA BKJIIOYATH B Ce0s peanusyemas
nporpaMma, a UMeHHO:

: CO37aHue 3a7a4y CO CPOKAMU BBINIOJIHEHUS; ©  BBIBOJI CIIMCKA BCEX CO3JAHHBIX
3aaady;
: pemaKkTUpOBaHUE U yAAJICHHE 3a/1a4;
¢uapTpamms  3aJay MO HA3BAHMIO WM  CPOKaM  BBITIOJHEHHS,
YBEIOMJICHUSI O KpAaWHUX CPOKAX BBITTOJTHEHMS 3a/1a4.

VYuTtute, 4TO MEXAY 3aIyCKaMHu MporpaMma J0JKHa XPAaHUTh CBOU JaHHbIE HA HAKOIUTENE
JaHHbIX. Mcnonb3yiiTe U1t 3TOro J1000i MOAXOAAIMI popMaT XpaHEHHs TaHHBIX Ha Balll
BBIOOD.

4. PazpaboraiiTe mpOTOTHIT IPUIIOKEHUSI HA OCHOBE CO3/IAHHOTO MPOEKTA.

5. Ilpoananusupyiite paboTy nMpoToTUIA. 3aI0KyMEHTUPYITe BCce HAlJIeHHbIE B TpOrpaMMe
OIIMOKU U HETOYHOCTH. OLeHuTe yI00CTBO MOJIB30BaHUS CO3IAHHON MPOrpaMMO, a TaKkxke
3pPEeKTUBHOCTH e pabOThl C TOUKU 3PEHUST CKOPOCTH JOCTIDKEHUs pe3yibTarta. Hampumep,
32 Kako€ MHHHMAJIbHO BO3MOXKHOE KOJIMYECTBO JEUCTBMIA MOXHO CO3[aTh 3aJady B
nporpamMmme.

6. Ha ocHOBe BBISIBJICHHBIX HEJOCTATKOB MCIPABbTE M YIYULIUTE CO3JAHHYIO IPOTPAMMY.
[To HeoOXoaMMOCTM NPOBEAMTE INOBTOPHOE IPOEKTHUPOBAHUE IPOrpaMMbl M CO3JaiiTe
HOBBIW TPOTOTHII.

7. TloAroToBhTE OTYET, BKJIIOUAIOMIMIA B ceOsi 3KpaHHBIE (OPMBI PAOOTHI MPUIOKEHUS.
Crenaiite BBIBOABI 00 OCOOEHHOCTSIX pPa3pabOTKU MPUIONKEHUH THUMA «IUIAHUPOBIIHMK
3a7a4», C KOTOPBIMM BaM IPUIILIOCH CTOJIKHYTBCS O X0ay pa3paborku. OTMeTbTe Hanbolee



yIauHble PEIICHHS, KOTOpble BaM YAAJOCh IPUMEHUTh MPU pa3pabOTKE MNPOTrpPaAMMBI.
OnuiuTe BO3HUKIINE B XOA€ pa3paboTku mpobiembl. Pacckakute, KakuMm (yHKIIMOHAIIOM
MO>KHO JOIIOJIHUTH BAllly TEKYIIYIO BEPCUIO [IPOrPAMMBI.

Tema «bubmuoreka Numpy» [Ipumep ketica
Anamm3 naHHbpIx B Numpy Ha OCHOBe HaOopa maHHBIX «JlaHHbIe O (yTOOIBHBIX MATIAX)

1. Ckauaiite HaOOp maHHBIX «/laHHBIE O (PyTOOJIBHBIX MaT4ax». DTO MOXET ObITh HAOOp
JTAaHHBIX U3 JIFOOOTO OTKPHITOrO UCTOYHUKA, HanpuMmep, Kaggle, UCI, Data.gov u T.1.
2. UmmnopTupyiite HaOop nanHbix B Python ¢ momompio 6ubmmorekn Numpy.
3. OueHuTe KauyecTBO M NOATOTOBKY JaHHbIX. Ompenenure, e€cTb JM B JTaHHBIX
OTCYTCTBYIOIIME 3HAYEHUS, BBIOpOCHl Wian aybnukatel. McnpaBbTe JIOOBIE OIIMOKH WIIH
HEJOCTATKHU B JAHHBIX IO HEOOXOIUMOCTH.
4. TIlpoBeauTe CTATUCTUYECKUN aHaIW3 JaHHBIX. BKJo4nTe B BalllM UCCIEAOBAHUS
cne)lyfomne MoKa3aTeau U TaOJULIb:

pacyeT CpeTHero KOJIMYeCTBa rojioB, 3a0UThIX KaXKI0M U3 KOMaH/I;
CBOJHAsl Tabjuua ¢ pe3ylbTaTaMu KaXJIOW M3 KOMaHJ B BuUAe «11obOensl /

HUYBH / IOPAKEHUS;
: CIHMCOK M3 5 JIy4IINX KOMAH]I TIO Pe3yIbTaTaM IMPOBEICHHBIX MATUCH.
B 3aBucuMoOCTM OT HMMEIOIIUXCS JTAHHBIX IOMOJIHUTE WM W3MEHUTE BBIIIETPUBEICHHbIE
nyHKThl. Hampumep, MOXHO MPOBECTH pacueT KOJIUUYECTBA MOJYYEHHBIX KPACHBIX KapTOUYEK
KaX/J0M KOMaHIIOM 3a OmpeneseHHbIH MPOMEKYTOK BpPEMEHU, WM MOCUUTATh CpEIHEee
KOJIMYECTBO TOJIy4aeMbIX TPAaBM, XapaKTEPHOE 1T KOHKPETHOW KOMAaHAbI Ha MPOTSIKEHUN
HECKOJIBKHUX UTPOBBIX CE30HOB.
5. TloaroroBhTe M MPOBEPHTE HECKOJIBKO TUIIOTE3 OTHOCUTEIBHO MMEIOIIMXCS JaHHBIX.
Hanpumep, nokaxute Wi ONpOBEPTrHUTE TUITOTE3Y O TOM, YTO CHOPTCMEHBI UMEIOT JIyUIlIne
MoKa3aTesy B IepBOI MOJOBUHE MaT4ya, YeM BO BTOPOU.
6. IlpencraBpTe mMOJy4YeHHBIE pPE3yAbTaThl B BHAe oT4eTa. OTYET MOXKHO CO31aTh B
nporpammax Microsoft Word u Microsoft PowerPoint. [lo jxemaHuio mosydeHHBbIE C
nomMoinblo Numpy CBOJHbIE TAOJIUIIBI U TOKA3aTEIU MOXHO MUMIIOPTHUPOBaTh B Microsoft
Excel, uToOBI co31aTh [uarpaMMbl U rpaduKy 171 BU3yaIu3alluy MOJTyYEHHBIX TaHHbIX.
7. JlomoJIHWTE OTYET BBIBOJAMH M MPOTHO3aMH KacaTeIbHO Pe3yJbTaTOB KOMAH/ WU HX
yuacTHUKOB. Hampumep, cnenaiite mporHo3 Ha pe3y/IbTATUBHOCTh KOMAH/IbI B CIIEIYIOIIEM
UTCPOBOM CE30HE, YUUTHIBAS MPEIBIIYIINE TOKA3ATEIN KOMAH/Ibl, COCTOSIHHE CIIOPTCMEHOB U
JIpyTHE MOKa3aTelH.

Tema «Coop, opranuzaius u xpaHeHue JaHHbIX» [Ipumep ketica
Co3panue HabOpa TaHHBIX HA OCHOBE MHTEPHET-KATAJIOra KHUT
1. Haitnute Ha nipocTtopax cetu MHTepHeT katajoru KHUr. OOBIYHO MX MOXHO HAMTU Ha
caifTax, 3aHUMAIOIIUXCS TUCTPUOYIIMEH KHUKHON MTPOLYKIIUH.
2. BHUMATENBHO U3YUYUTE CONEPKUMOE KATAJIOTOB, a4 TAKXKE JAHHBIE, KOTOPBIMU OIMCBHIBAIOT
KHUTH B KaTaJore.
3. Otbepure karanor, HauOoJsee OJIU3KUI MO CONEPKAHUIO K CIIEAYIOIIUM XapaKTEPUCTUKAM:
y KHUT €CTh 3aT0JIOBOK U OIHMCAHUE;
yKa3aHO aBTOPCTBO;
OTMEYEHO KOJIMYECTBO CTPAHMII; * MPUCYTCTBYET TOJ1 U3IAHUS;
YKa3aHO BO3PACTHOE OIpaHUYEHUE.
4. Tlponymaiite dbopmaT XpaHeHUs OyAyIIUX MJAaHHBIX. YUTHTE, UYTO BaM ITOHAJOOUTCS
nHpopmalus, nepeyncieHHas B MmyHKTax Bbiie. [loMmumo 3Toit nHpopMalum HEOOXOAMMO
MoJymMaTh, Kakas erie MHopMaluus MOKET MOHAJOOUTHCS JJIsl BBIMOJTHEHUS CIEAYIOIINX
3ajau:
: 0TOOP HamboJIee MOMYJISIPHBIX KHUT C TPYIIIUPOBKOM 1O J)KaHpaM; ©  BBIBOJ 5
CaMbIX 00CYK/1aeMbIX KHUT;
OoTOOpakeHHe camMOW [emeBOd M caMoOil JOpOorol KHUT B KaTaJore.



Nudopmanuro mis pemeHnss 0003HAYCHHBIX 3a7a4 TAKKe HEOOXOAMMO BKIIFOUUTH B HAOOp
JIAaHHBIX.

5. IlpoBeauTte cOOp MAHHBIX C IMMOMOIIBIO CpeACcTB si3bika Python. Hampumep, mocpencrsom
oubnuotek Beautiful Soup u Scrapy.

6. CoxpaHute JaHHbIE B BHIOpaHHOM (hopmaTe XpaHeHus1 JaHHbIX. [IpoBephTe ux

IIEJIOCTHOCTh M JIOCTOBEPHOCTh. B cllyyae OImMMOOK yCTaHOBUTE MCTOYHUK HCKAYKEHUIA.
Hanpuwmep, ommbka B mporpaMMe Uik pa3pblB UHTEPHET-COSANHEHUS.
7. IToArOTOBBTE OTYET, BKIIFOUAIOIINI B CeOs1 BBIACPKKHU U3 COOPAHHBIX JAHHBIX U OMUCAHUE
K HUM. OOBSICHUTE, KaK COOpaHHbIE JaHHbIE MOTYT MMOMOYb B PEIICHUHU 3aJay W3 MyHKTa 4
HACTOSIIIIETO Keica, a TakXke OIMIINTE, KaKHhe eIle 3aJaud MOXKHO PelIMTh C MOMOIIbIO
COOpaHHBIX JAHHBIX.

Tema «Pabota ¢ nanasiMu B Pandas» [Tpumep ketica
HccnenoBanue mokaszateneil mpojaxu Buaeourp ¢ nomoibio Pandas 1. 3arpysure Habop
JAHHBIX O IIPOJIAXKAX BUIACOUTD.
2. Otkpoiite ero B Python ¢ momorpio oubnmmoreku Pandas.
3. Hcnomp3yiite ocHOBHbIE MeTonmbl OmOmmorekn Pandas, takwe kak head(), info() u
describe(), 4TOOBI O3HAKOMUTHCS C MaHHBIMH. OOpaTuTe BHUMAHHME Ha TOJIy4YaeMbIe
CTATUCTUYECKUE IMOKA3ATENH.
4. O3HaKOMUBIIIUCH C IAHHBIMU, MTPOBEPHTE HAOOP JAHHBIX HA OIMIMOKU, MPOITYCKH, MPOUUe
nckaxxeHus. [1o BO3MOKHOCTU UCIIPABbTE UX.
5 [TpoBenuTe pacdeT M BBIBOJ CIEIYIOIINX MTOKA3ATEIICH:

CpeaHee KOJIMUECTBO MPOJAHHBIX KOMTUH BUACOUTD TS KaXIOTO U3TATENS;

HanboJiee «yCHEIIHbI» H3JaTelb BHUICOUIP IO TOKA3ATEII0 KOJIMYECTBA
l'IpO,Z[aHHBIX UTp IO CTpaHaM;

U3/1aTeNnb C HAMOOJIBIINM KOJIUYECTBOM MPOJAHHBIX KOMUI BUIEOUTD;

urpoBasi iatgopMa ¢ HAUOOJIBIIUM KOJMYECTBOM PEATM30BAHHBIX KOITHIA
BHUJICOUTD.
Pacuer nonogHuTENBHBIX MOKA3aTeIeH IPUBETCTBYETCS.
6. 3arpy3ute nmanHHble B Microsoft Excel u mocrpoiite rpaduku. Hampumep, xkpyropas
quarpaMMa Io JTaHHBIM O CPETHEM KOJIMYECTBE MPOJaHHBIX BUACOUTP KAXKIBIM H3TATEIIEM.
7. Bxirounte TONy4YeHHBbIE TpadUKM B OTYET IO BBIMOJHEHHOW pabote. Cremnaiite
COOTBETCTBYIOIIME BbIBOABI. COMPOBOAMTE BCE MATEpHATIbl B OTYETE KOMMEHTAPHUSIMH.
JIOTOTHUTENIPHO OTMEThTE CUIIbHBIE U cllabble cTopoHbl Pandas nmpu paboTe ¢ TaGIMYHBIMU
JTAHHBIMU OTHOCUTEIbHO Oubmuorexku Numpy.

Tema «Buzyanuzanms JaHHbIX cpencTBamu si3bika Python» ITpumep keiica
Buszyanuzanus Habopa nqanHbix « bpuiminaHThe
1. 3arpy3ute gaHHble Ha KomIbioTep. OTpoiiTe Habop manHbIXx B Python. Hampumep, c
MTOMOIIBIO cpesicTB OnbmmoTek Matplotlib unmu Seaborn.
2. BHUMATENIbHO O3HAKOMBTECH C COJEPKUMBIM HAOOPOB MaHHBIX. [Ipn HEOOXOAUMOCTHU
BOCIIOJIB3YHTECH YK€ M3yUeHHBIMH OMOIMOTEKaMu, HarrpuMep, Pandas.
3. Ybeaurech B IIEIOCTHOCTH M KOPPEKTHOCTH JaHHBIX. 1o HEOOXOAMMOCTH HCHpPaBbTE U
OYHMCTUTE TaHHBIE.
4. TlpoBenuTe NOCTPOCHUE PA3IMYHBIX TI'paUKOB HAa OCHOBE HWMEIOIIMXCS JaHHBIX:
scatter plot;
box plot; - bar plot; - pair plot; - line plot;
heat map; - violin plot.
[To »xemanuro mnoctpoiite apyrue Tumnbl rpadukoB. JlanHble misi rpadukoB OTOEpUTE
CaMOCTOSITEILHO, PYKOBOJICTBYSCh lieJIecCOOOpa3HOCThIO. Hampumep, HMeeT CMBICI
MIPOBEPUTH THUIIOTE3Y O 3aBUCUMOCTH IIEHBI OPMJUIMAHTA OT KOJIMYECTBA KapaT, HO HE OYCHb
Pa3yMHO MPOBEPSITh 3aBUCUMOCTbD 1IBETA OT pa3Mepa.
5. O6001uTe MOTyUYeHHbIE CBEIEHUS], BKIIFOUYMB IpauKU B OTYET IO MPOJIETaHHON padoTe.



CompoBoauTte KaXIblii TpapuK KOMMEHTAPUSIMH.

6. CnenaiiTe BBIBOJBI O TOJIyUYEHHBIX pe3yibraTax. [logymaiTe, Kak MOXHO NMPUMEHUTH
TTOJTyYeHHBIC CBEJICHUS Ha TMpakTuke. Hampumep, aBTOMaTU3UPOBATh MPOIIECC Ha3HAUCHUS
MpeABaPUTEITLHON 1IEHBI KaXI0My OPUUTMAHTY B 3aBUCUMOCTH OT €T0 XapaKTEPUCTHK, YTO
MOJKET OBITh AKTYyaJIbHO B CUCTEMAaX C TPUMEHEHUEM KOMITbIOTEPHOTO 3PEHHUS.

7. TlpencraBbTe pe3ynbTaThl pabOTHl B yIOOHOM I Bac Buae. [IpenmouyturensHO B
dbopmate mpeseHTaumu Microsoft PowerPoint wm ¢aiina pdf. KonTpons 3HaHUH,
MOJyYEHHBIX  CIyIIATEISIMA  TPU  OCBOGHHMHM  pasaeioB  (Moxayiei) IIporpamMmel,
OCYIIECTBJISCTCS B CICAYIOMUX (opMax:

- TeKyIIUH KOHTPOJIb YCIIEBAEMOCTH — OOECIIeUnBAET OLIEHUBAHKME XO/1a OCBOEHUS Pa3JIeioB
[Tporpammel, TpoBOIUTCS B OPME TECTa;

- TpakTUKa — oOecreuynBaeT KOMIUIEKCHOE OCBOEHHE BCeX BHUIOB MPOQecCHOHATBLHON
NI TeIbHOCTH CHCTEMHOTO aHAJTUTHKA,

- IPOMEXYTOYHASI ATTECTAIlUS — 3aBepIIaeT M3YUYCHHE OTIACIbHOrOo Momaynsi [Iporpamwmer,
MpOBOIUTCS B (hopMe 3aueTa;

- UTOrOBas aTTECTAIUS — 3aBEPIACT U3YUCHHUE BCCH MPOTrPaMMBbl.

Texkymuii KoHTposb. [lepeyeHb NpUMEpHBIX 3a0aHUN

Tema «IIpunoxenue nuHelHON anreOpsl B aHanu3e JaHHBIX» [Ipumep Tecta
1. Kak u3MeHsTCs CTaHAApPTHBIE OIMIMOKM KO3(PPUIIMEHTOB JWHEHHOU perpeccuu, eciu
3HAYEHUs CIIy4allHOr'O 4WiIEHAa BO BCeX HAOIIOAEHMSIX BBIPACTYT B h pa3 (IIpU MOCTOSIHCTBE
OCTaJIbHBIX BEJIMUMH):
HE U3MEHSTCS
BBIPACTYT BN pa3 ©  BBIPACTYT B N2 pas
yYMEHBILIATCS B N pa3
2. Tlog mnonHON mnpoOreMoON COOCTBEHHBIX 3HAYEHUN [UIsi MaTpuilbl A TOHUMAETCH:
HaXO0K/IEHUE BCEX COOCTBEHHBIX 3HAUCHUI
HAaXOXX[ICHUE HECKOJIIbKUX COOCTBEHHBIX 3HAYCHHH -  HaXOXJIEHHWE HECKOJIBKHUX
COOCTBEHHBIX BEKTOPOB

HaXO0XJIEHUE BCEX COOCTBEHHBIX BEKTOpOB MaTpullbl Tema «Teopusi BeposTHOCTEH U

OCHOBA cTaTUCTUKN» [Ipumep Tecra
1. ITpu yBenuueHun oObemMa BHIOOPKU N U OJHOM U TOM € YPOBHE 3HAYMMOCTH a, LIMPUHA
JIOBEpUTEIIbHOTO UHTEpBAJIA:

MOJKET KaK YMEHBIIUThCS, TAK U YBEJIMUUTHCS ©  YMEHbIIIAETCS

HE U3MEHSIETCS ©  YBEJIMUUBAETCA
2. Kaxk naspiBaetcs unciao mQ (HacTymieHUS COOBITHS B N HE3aBUCHUMBIX MCIBITAHUSX, B
KaX/IOM U3 KOTOPBIX BEPOSTHOCTb IOSIBIEHUSI COOBITHSI paBHA p), OIpeaesieMoe U3

HEpaBEeHCTBA Np ( m0 np - p:
HauboJblIee - ONTUMAaJIbHOE
HAaVBEPOSATHENIIEE * HEBO3MOXHOE

3. Ecnu umeetcst rpynma U3 n HECOBMECTHBIX coObITuit Hi, 0Opa3yrommx mojgHymo rpymiy
coObITHH, W wu3BecTHBI BeposTHocTH P(Hi), a coObiTme A MOXET HACTYNHUTh IIOCTIe
peanmuzanuu oaHoro u3 Hi, u3BectHbl BepositTHoctu P(A/ Hi), To P(A) BbIUHCIseTcs 1O
dhopmyiie

bepnymm - baiieca

IMOJIHOW BEPOSITHOCTHU
Tema «Cratuctuueckue merons» [Ipumep tecrta



1. Hepe‘-II/ICJ'II/ITe OCHOBHBIE CBOMCTBA TOYCUHBIX OLICHOK: - HECMCIICHHOCTh U

3¢ pexTUBHOCTD

3(PEKTUBHOCTD M COCTOSTEIIBHOCTD

HECMEIICHHOCTh, 3((EKTUBHOCTh M  COCTOSTEIIBHOCTh *  HECMEIIEHHOCTh |
COCTOSITEJILHOCTD

2. Ecnu smnupuueckasi cratuctuka Ko HaXoAuTCs B «30HE 3HAUUMOCTU», TO MPUHUMAETCS
CTAaTUCTUYECKOE PEIICHUE:
HE OTKJIOHSTH HyJIeBYto rumnore3y HO - OTKJIOHHUTH HyJeBYyI0 runote3y HO;
HEe OTKJIOHSTH HyJIeBYI0 Tunore3y HO, XoTs B 1eliCTBUTEIFHOCTH OHA OyAeT HE BepHA
3. Cornacuo F- kputepuro duiepa, NpaBUILHBIM SBIISIETCS CIEAYIOIIUNA CTaTUCTUYECKUI
BBIBO/I;
CTATUCTUYECKU 3HAYMMBbIX PA3IMUYUN MEXYy AUCIIEPCUSIMU B MIEPBOU U BTOPOU IpyImax
HeT. Pa3auuus B CTENEeHM OJHOPOIHOCTH TOKa3aTellel YpOBHS BEpOAlbHOTO MBIIIICHUS
MEXy TPYIIaMu OTCYTCTBYIOT
HMMEETCSl CTATUCTUUYECKOE PA3IMYME MEXIY NUCIEPCUSIMHU B TIEPBON M BTOPOU IpyImax.
ITo creneHn OJHOPOAHOCTH TAKOTO IOKA3aTels, KaK YpPOBEHb BepOabHOIO MBIIIJIEHUS,
UMEIOTCS pa3inuus MEXKAY IpyniamMu
SMIIMpUYECKOe  3HaueHue F- KpUTepUs dumepa  HAXOAUTCI B «30HE
HeomnpeneeHHocT». HeoOxoguMo yBeIWYUTH OOBEMBI BBIOOPOK U IMPOJIOJIKUTH
HCCIIeJOBaHIE

Moaynp 2. MHCTpyMeHTBI aHanu3a AaHHbIX Tema «BusyanbHble HHCTpyMEHTHD IIpumep
Kerca
Amnanu3 maHHbIX Ha 0a3e Microsoft Excel:

1. Ckauaiite Habop naHHBIX «/laHHBIE O MPOAYKTAX CylepMapkeTa». DTO MOXKET OBITh
Ha0Op JaHHBIX U3 TI0O0T0 OTKPHITOTO UCTOUHMKA, Hanpumep, Kaggle, UCI, Data.gov u T.1.
2. Ummioptupyiite Habop maHHbIX B Microsoft Excel.

3. OrmeHuTe KayecTBO M TOATOTOBKY maHHbIX. Ormpenenure, €CTb JU B JIAHHBIX
OTCYTCTBYIOIIME 3HAYCHMS, BBIOPOCHI WM nyOnukaTel. McrnpaBbTe TIOOBIE OIMMOKH WA
HEIOCTATKU B JJAHHBIX IO HEOOXOIUMOCTH.

4. CozpaiiTe CBOJHYIO TaOJMIly, YTOObl MOCMOTPETH CpEAHEE, MEIMAHy U CTaHAAPTHOE
OTKJIOHEHHE /TSI KaXKJI0TO MPOAYKTa MO KOJIMUECTBY MPOJAHHBIX €IUHUIl U OOIIEeH BBIPYUKE.
5. Cospaiite auarpamMmbl IS BU3yajdu3alldd JaHHBIX. Hampumep, MOXHO IOCTPOHTH
TUCTOTPAMMBI JUISl TIOMCKA paclpelesieHus Uil KaXIOTO TPOAYKTa B KaTErOpHsX
MPOAAHHBIX ¢IMHUII U OOIIEH BHIPYUKH.

6. ITpoBepbTe TUIIOTE3bI OTHOCUTEIIFHO JTAHHBIX, WUCIIOJIB3Yys (DYHKIIUIO aHAIN3a JAHHBIX B
Microsoft Excel. Hanpumep, MOXXHO TpOBEpUTH, 3aBUCSAT JIM MPOJAHHBIE €ITUHUIILI OT TUIIA
MPOAYKTa WIK OT Ce30Ha (Harpumep, JIeTO, 3MMa, BECHa, OCCHb).

7. TlpencraBbTe pe3yJbTaThl BaIllero aHalM3a C IOMOIIBI0 TpadUKOB M JAHATPAMM.
CocrtaBbTe OTYET O pe3ynbTaTe padoThl B Microsoft Word wimm PowerPoint.

8. CnenaiiTe BBIBOJABI M PEKOMEHIAIIMU, OCHOBAaHHbIE Ha aHanmu3e. Hampumep, MOXXHO
PEKOMEHI0BATh YBEJIMYHUTH MPOU3BOJICTBO M MPOAAXKY TeX MPOAYKTOB, KOTOPHIE UMEIOT
0O0JIBIIION crIpocC.

Tema «OcnHoBbI TporpammupoBanus Ha Python» [Tpumep keiica
PazpaboTtka npunokeHus «INTAHUPOBIIMK 3a1a4» Ha si3bike Python

1. OnpenenuTe MOAXOAAIIYIO Bepculo sa3bika Python, 060ocHOBaB crienaHHbIil BBIOOD.
2. CaMOCTOSTENbHO OCYUIECTBUTE BBIOOP NOAXOJAIIEH WHTETPUPOBAHHON  CpEbl

paspaborku (IDE) ¢ o6ocHOBaHMEM BBIOOpA.
3. Paspaboraiite Texauuyeckoe 3aganue (T3) k mpunoxkenuto. [IpoBenure nmpoekTUpoBaHUE



MPUJIOKEHUS C y4eToM (yHKIIMOHANIa, KOTOPBIA OJDKHA BKJIIOYATH B Ce0s peanusyemas
nporpaMMa a UMEHHO:

CO3[IJaHME 3a7a4 CO CPOKAMHU BBIIIOJIHEHNUS; BBIBO/] CITUCKA BCEX CO3JaHHBIX
3a7au;
: peOAKTUPOBAHME U yIAJICHHE 3a/1a4;
¢uapTpamms  3amady MO HA3BAHMIO WM CPOKaM  BBITIOJTHECHMS,
YBEIOMJICHUS] O KpAaWHUX CPOKAX BBITTOJHEHMS 3a1a4.
VYuTute, 4TO MEXAY 3aIlyCKaMU MporpaMma J0JKHa XPAaHUTh CBOU JAaHHbBIE HA HAKOIUTENE
nanHbiX. Mcnonp3yiite 115 3Toro aob0oil moaxoadiuii popmMaT XpaHeHus: JaHHBIX Ha Balll
BBIOOD.
4. Pa3paboraiiTe IpOTOTHI NPUIOKEHHUS] HA OCHOBE CO3JJAaHHOTO MIPOEKTA.
5. Ilpoananu3upyiite padoTy npoToTUna. 3aJJOKyMEHTUPYUTE BCE HAMACHHBIE B TpOrpaMme
OIIMOKM U HETOUHOCTH. OlIeHUTe YI00CTBO MOJIB30BAHUS CO3IaHHOM MPOrpaMMON, a TaKKe
3¢ pekTUBHOCTD €€ pabOThl C TOUKU 3PEHUSI CKOPOCTU AOCTHXKEHUS pe3ysibTata. Hampumep,
3a KaKoe MHHUMaJIbHO BO3MOYHOE€ KOJIMYECTBO JEHCTBUM MOXHO C€O34aTh 3aJady B
Iporpamme.
6. Ha ocHOBe BBISIBJICHHBIX HEJOCTATKOB MCIPABHTE M YIYULIUTE CO3JAHHYIO IPOTPAMMY.
[To HEoOXOAMMOCTHM MPOBEAUTE IOBTOPHOE MPOEKTUPOBAHME MPOrpaMMbl U CO3/1aMTe
HOBBIN TPOTOTHII.
7. TloaroToBBTE OTHYET, BKJIIOUAMOIIMIA B ceOsi 3KpaHHBIE (OPMBI PAOOTHI MPUIOKEHUS.
Crenaiite BBIBOABI 00 OCOOEHHOCTSIX pPa3pabOTKU MPUIONKEHUH THUMA «IUIAHUPOBIIHMK
3a7a4», C KOTOPBIMH BaM MPUIILIOCH CTOJIKHYTBCS 0 X0ay pa3paborku. OTMeTbTe Hanbolee
yIa4yHble PEIICHMS], KOTOpble BaM YAAJIOCh NPUMEHUTH MpPHU pa3pabOTKE MPOTrPaAMMBI.
OnuiuTe BO3HUKIINE B XO/A€ pa3paboTku mpobiieMbl. Pacckakute, KakuMm (yHKIIMOHAIIOM
MOXHO JTOTIOJTHUTH BaIlly TEKYIIYIO BEPCUIO TPOTPAMMBI.

Tema «bubmuoreka Numpy» IIpumep kelica
Ananu3 naHHbeIX B Numpy Ha OCHOBE HaOopa NaHHbIX «/laHHbIe 0 PyTOOJIBHBIX MAaTYAX»

1. Ckauaiite Habop naHHBIX «/laHHBIE O (HYTOOIBHBIX MaT4Yax». ITO MOXKET ObITH HAOOP
JAHHBIX U3 JTI0OOTO OTKPHITOTO UCTOYHUKA, Hanpumep, Kaggle, UCI, Data.gov u 1.1.
2. Umnoptupyiite Habop AaHHbIX B Python ¢ momorneio 6ubnmoreku Numpy.
3. OueHuTe KadyecTBO W TNOATOTOBKY MaHHBIX. Ompemenure, €CTh JHM B JTaHHBIX
OTCYTCTBYIOIIME 3HA4YeHHs, BbIOpOCHI Wi aybOnukatel. McnpaBbTe TIO0BIE OLUIMOKM WU
HEIOCTATKU B JAHHBIX 11O HEOOXOIUMOCTH.
4. TlpoBeguTe CTAaTUCTHUYECKMI aHAIW3 JaHHBIX. BKIIouMTe B Ballld HWCCIEAOBAHUS
cnez[y}omne MOKa3aTeNN U TaOJIUIIBL:

pacyeT CpeTHEro KOJIMUECTBA T'OJIOB, 3a0UTHIX KKI0N U3 KOMaHI,
CBOJHAsl TabjuIa ¢ pe3yJbTaTaMy KaXJIOW M3 KOMaHJ B BHUAEC «100embl /

HUYBH / TOPAKEHUS»;

: CIHUCOK M3 5 JIyYIINX KOMaH]I IO pe3yIbTaTaM IPOBEIEHHBIX MaTUeH.
B 3aBucuMOCTH OT WMEIONIMXCS JAHHBIX JIOMOJHUTE WM W3MEHHUTE BBIIICTIPUBEICHHBIC
MyHKThl. Hampumep, MOXHO TPOBECTH pacyeT KOJWYECTBA MOMyUYEHHBIX KPACHBIX KapTOUeK
KaXJI0W KOMAaHIOM 3a ONIPEIEJICHHBIA ITPOMEKYTOK BPEMEHHM, WIM IIOCUUTATH CpEIHEE
KOJIMYECTBO TOJIyYaeMbIX TPAaBM, XapaKTEpHOE TSI KOHKPETHOW KOMaH/Ibl HA MPOTSHKEHUN
HECKOJIBKMX UTPOBBIX CE30HOB.
5. TloAroToBBTE W MPOBEPHTE HECKOJIBKO THUIIOTE3 OTHOCUTEIBHO HMMEIOIIMXCS JaHHBIX.
Hamnpumep, nokaxuTe Wi OMPOBEPTrHUTE TUIOTE3Y O TOM, YTO CIIOPTCMEHBI UMEIOT JIy4IlIHe
MOKa3aTelId B IEPBOM MTOJIOBUHE MaT4a, 4eM BO BTOPOH.
6. IlpencraBbTe TMOJy4YeHHBIE pe3yabTaThl B BHae oTdyera. OTYeT MOXKHO CO31aTh B
nporpammax Microsoft Word u Microsoft PowerPoint. ITo jxemaHuio MOJIydeHHBIE C
nmoMoIp0o Numpy CBOJHBIE TAOJIUIIBI M MOKA3aTEIM MOXHO MMIOPTHPOBATH B Microsoft
Excel, yToOBI cO31aTh IUAarpaMmsl U rpaduKu 17151 BU3Yyalnu3aluy MOJIYYeHHbBIX JaHHBIX.
7. JIOomOJIHMTE OTYET BBIBOJIAMH M INPOTHO3aMH KacaTeIbHO PE3yJbTaTOB KOMAaH/ MU HX



yuyacTHUKOB. Hampumep, crenaiite mporHO3 Ha pe3yIbTATUBHOCTh KOMAH/IbI B CJIEIYIOIIEM
UTPOBOM CE30HE, YUUTHIBAS MPEABIIYIINE MOKA3ATEIN KOMAHIbl, COCTOSIHHE CIIOPTCMEHOB U
JIpyrue MoKa3aTeiu.

Tema «Coop, opranuzaius u xpaHeHue JaHHbIX» [Ipumep ketica
CoznaHnue HaOopa JAHHBIX HA OCHOBE MHTEPHET-KATAJI0Ta KHUT
1. Haligute Ha npocropax cetu MHTepHeT kaTanoru KHUr. OOBIYHO MX MOXHO HAWTHU HaA
caifTax, 3aHUMAIOIIUXCS TUCTPUOYIIMEH KHUKHON TPOAYKIIUH.
2. BHUMATENBHO U3YUYUTE COIEPKUMOE KATAJIOTOB, a4 TAKXKE JAHHBIE, KOTOPBIMU OIMCBHIBAIOT
KHUTH B KaTaJore.
3. OT6epuTe kaTanor, Hanboee OJIM3KHIL IO COMEPKAHUIO K CIIEAYIOIUM XapaKTePUCTUKAM:
y KHUT €CTh 3ar0JIOBOK U OMIMCAHUE;
yKa3aHO aBTOPCTBO;
OTMEUEHO KOJIMYECTBO CTPAHMULL; * NIPUCYTCTBYET TOJ U3IAHUS;
yKa3aHO BO3PACTHOE OIpaHUYECHUE.
4. Tlpomymaiite dbopmaT XpaHeHUsS OyaylIuX MJAaHHBIX. YUTHUTE, UYTO BaM ITOHAAOOUTCS
nHpopmalus, nepeyuciieHHas B myHkTax Bbiie. [loMmumo 3Toit nHpopMaum HEOOXOAUMO
MoJaymMaTh, Kakas erie MHopMmalus MOKET MOHAJOOUTHCS I BBIMOJTHEHUS CIEAYIOIINX
3ajau:
: oTOOp HauboJiee MOMYJISIPHBIX KHUT C TPYNITMPOBKOM 1O XKaHpam; BBIBOJI 5
CaMbIX 00CYK/1aeMbIX KHUT;
. oToOpakeHHe caMOH JIellleBOH W caMOM JOpOrol KHUT B KaTajore.
Nudopmanuro ais pemeHns 0003HAYEHHBIX 3aJa4 TaK)Ke HeOOXOIMMO BKIIIOUUTH B HAOOP
JTAaHHBIX.
5. IIpoBeauTte cOOp AAHHBIX C MOMOINILIO CpeACTB s3bika Python. Hampumep, mocpencrBom
oubmmotek Beautiful Soup u Scrapy.
6. Coxpanute JaHHbIE B BHIOpaHHOM (hopmaTe XpaHeHUs JaHHbBIX. [IpoBepbTe X

LIEJIOCTHOCTh M JOCTOBEPHOCThb. B cilyuae ommOOK YCTAHOBUTE HMCTOUYHHK HCKAKCHHIM.
Hanpumep, ommbka B mporpaMMe UIn pa3pblB UHTEPHET-COSTUHEHUSI.
7. IloArOTOBBTE OTYET, BKIIOYAOIINIA B CeOsI BBIIEPKKU U3 COOPAHHBIX JAHHBIX U ONUCAHKE
Kk HUM. OOBSICHUTE, KaK COOpaHHBIC JaHHBIE MOTYT MIOMOYb B PEIICHUU 3aj7au U3 MyHKTa 4
HACTOSIIIIETO Keiica, a TaKXe OIMWIINTE, KaKWhe eIle 3aJa4d MOXHO PEIIUTh C MOMOIIBIO
COOpaHHBIX JAHHBIX.

Tema «Pabota ¢ nanueimMu B Pandas» I[Ipumep keiica
HccnenoBanue mokasateneil mpojaaxu Bugeourp ¢ nomoiibio Pandas 1. 3arpysurte Habop
JAHHBIX O TIPOJIaKaX BUIACOUTDP.
2. Otkpoiite ero B Python ¢ nomompto 6ubnuorexku Pandas.
3. Hcnonp3yiiTe OCHOBHBIE MeToabl Oubnmoreku Pandas, takue kak head(), info() u
describe(), 4TOOBI O3HAKOMHUTBCS C JAaHHBIMH. OOpaTUTe BHUMaHHME Ha TOJIydaeMble
CTATUCTUYECKUE ITOKA3ATEIIH.
4. O3HaKOMUBIIUCH C JAHHBIMHU, TPOBEPHTE HAOOP JAHHBIX HA OIIMOKH, IPOITYCKH, IPOUUE
uckaxeHus. [1o BO3MOXHOCTH UCITPABBTE HX.
5 [TpoBeauTe pacyeT v BBIBOJ CJAEAYIONINX MTOKA3aTeNeH:
CpeHee KOJIMUECTBO MPOJAHHBIX KOTTUH BUACOUTD TS KaXIOTO U3IATES;
HanboJee «yCHEIIHbI» W3AaTeNh BHUICOUTP IO TOKA3ATEII0 KOJIMYECTBA
HpOI[aHHbIX UTp 11O CTpaHaM;
M31aTeNNb C HAUOOIBIIUM KOJTUYECTBOM MPOJAHHBIX KON BUICOUTD;
urposas 1atgopma ¢ HaumOOJBIIUM KOJUUYECTBOM pEAIU30BAHHBIX KOMUH
BHJICOUTD.
PacueTr monomHUTEIBHBIX TOKA3aTEIeH IPUBETCTBYETCS.
6. 3arpysute nanHeie B Microsoft Excel m mocrtpoiite rpaduxu. Hampumep, xpyrosas
JMarpaMMa Io JaHHBIM O CPeIHEM KOJIMUYECTBE MPOJAHHBIX BUICOUTD KAXKIBIM U3IATEIIEM.



7. Bxirounte TONy4YeHHBbIE TpadUKH B OTYET IO BBIMOJHEHHOW pabote. Cremnaiite
COOTBETCTBYIOIIME BbIBOABI. COMPOBOAMTE BCE MATEpHAIbl B OTYETE KOMMEHTAPHUSIMH.
J1OTOJTHUTENIPHO OTMEThTE CUIIbHBIE U cllabble cTopoHbl Pandas nmpu paboTe ¢ TaOIMYHBIMU
JTAHHBIMUA OTHOCHUTEIIBHO OnOnmroTekn Numpy.

Tema «Buzyanmzanms 1aHHBIX cpencTBamu s3bpika Python» ITpumep keiica
Busyanmuzanus Habopa gaHHbIX « BpuinaHTeD
1. 3arpy3ute maHHble Ha KoMmmbioTep. Otpoiite HabGop manHbiX B Python. Hampumep, c
MOMOIIbIO cpeACcTB Oubnmmotek Matplotlib unmu Seaborn.
2. BHUMATENbHO O3HAKOMBTECH C COJEPKMUMBIM HAOOPOB MaHHBIX. [Ipn HEOOXOAUMOCTHU
BOCITOJIB3YHTECH YK€ N3yUeHHbIMU OnOIMoTeKamMu, Harpumep, Pandas.
3. YOeautech B LIEIOCTHOCTH U KOPPEKTHOCTU AaHHBbIX. [1o HeoOXomuMocTu UCHpaBbTE U
OYMCTUTE TaHHBIE.
4. TlpoBenuTe NOCTPOEHUE PANTUYHBIX TIpaPUKOB HA OCHOBE HMEIOIIMXCA JaHHBIX:
: scatter plot;
box plot; - bar plot; - pair plot; - line plot;
heat map; - violin plot.
[To »xemaHuro mnoctpoiiTe apyrue Tumbl rpadukoB. JlanHble pis rpaduKkoB OTOEpUTE
CaMOCTOSITEIbHO, PYKOBOJCTBYSCh IlesiecooOpa3HocThio.  Hampumep, w#meer cMbIc
MPOBEPUTH TUIOTE3Y O 3aBUCUMOCTH LIEHbI OPUJUIMAHTA OT KOJIMYECTBA KapaT, HO HE OYEHb
pa3yMHO IPOBEPATH 3aBUCUMOCTD 1IBETA OT pa3Mepa.
5. O6001uTe MOTyUYeHHbIE CBEICHUS], BKIIFOUYMB IpauKU B OTYET IO MPOJIETaHHON padoTe.
ConpoBouTte KaxXaplil rpauKk KOMMEHTAPUSIMH.

6. CrenaiiTe BBIBOJIBI O NMOJYYEHHBIX pe3ynbTaTax. [logymaiite, kKak MOXHO NMPUMEHUTH
MOJTy4YEeHHbIE CBelIeHUsI Ha NpakTuke. Hampumep, aBTOMaTU3UPOBATh MPOLIECC HA3ZHAUYCHUS
MPEeABAPUTEIBLHON LIEHBI KaXA0MYy OpUIUIMAHTY B 3aBUCUMOCTHU OT €r0 XapaKTePUCTHK, YTO
MOJXET OBITh aKTyaJIbHO B CUCTEMAaX C IPUMEHEHUEM KOMITbIOTEPHOT'O 3PEHUS.

7. TlpeacraBbTe pe3ynbTaThl pabOTHI B yIOOHOM s Bac Buje. lIpeamoyTurenbHO B
dhopmate npesenranuu Microsoft PowerPoint mimm ¢aiina pdf.
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www.iprbookshop.ru/72090.html (mata o6pamenus: 29.03.2024). — Pexxum gocrtyna: s
ABTOPH3UP. TOJIb30BaTENEH

14. Huxomaes, /. b. TexHuueckue cpeAcTBa W METOABI OOecredeHus Oe30MacHOCTH
nndopmanmu : yueonoe nmocodue / [1. b. Huxkonaes, A. I1. Mapteinos, B. H. ®omuenko. —
Capos : Poccuiickuii penepansubiii saepubliii neHTp — BHUUO®, 2015. — 394 ¢. — ISBN



978-5-9515-0277-3. — Texct : anextponnbiit // Ludposoit obpasoBatensHbiii pecypc IPR
SMART : [caitit]. — URL: https:// www.iprbookshop.ru/89887.html (mara oOpamienus:
29.03.2024). — Pexxum moctyna: it aBTOPU3UP. MOJIb30BaTeNeH

6) nporpammMHoe obecrnieueHue U HTepHeT-pecypehl

Ne HaumeHnoBanue Onucanue
amursu.ru Caiitr ®I'bOY BO AMI'Y
2 | http:// DnekTpoHHO- Oubnuorteunas cucrema IPRbooks - HayuHo
www.iprbookshop.ru/ 00pa3oBaTEeNbHBIN pecypc AT pelIeHUs 3a/1a4 OOyUYeHHS B
Poccuu u 3a pyoexxom. YHukanbHas miatgopma IbC
IPRbooks 00beauHs- eT HOBelINe HHGOPMAIMOHHbBIC
TEXHOJIOTUH U YUEOHYIO JIUIIEH3U-OHHYIO JIuTepaTypy. DbC
IPRbooks B mosHoM 06beMe COOTBETCTBYET TPeOOBAHUSIM
3akoHoAaTenbcTBa PD B chepe obpazoBanus
B) mpoeccoHaIbHbIe 0a3bl TAHHBIX U UHPOPMAIIMOHHBIE CIIPABOYHbBIE CHCTEMBbI
Ne HaumenoBanue Onucanue
I | «Koncynbrant ITmroc»: | KomnbroTepHas cripaBouHas mpaBoBas cucteMa B Poccun.
KOJICKCBI, 3aKOHBI, Peanu3oBaHbI Bce COBpeMEHHBIE BO3MOXHOCTH TSI TOMCKA
yKa3bl, TOCTAHOBJICHUSI | ¥ paOOTHI C TpaBOBOI MHGOpMaIEH
ITpaBurenscTBa PO
2 | KommnbrotepHas KomnbrotepHas
CIpaBOYHas MpaBoOBas CIpaBOYHAasl MpaBoOBas
cucrema B Poccun. cucrema B Poccun.
PeanuszoBaHbl Bce PeannszoBanbl Bce
COBpPEMEHHbIE COBpPEMEHHbIE
BO3MO>KHOCTH JIJI51 BO3MOYKHOCTH TSI
MTOUCKa U paboThI ¢ MTOUCKa U paboOThI ¢
MpaBoBO# MHpOPMaLIUEH | TpaBoBOM MHGOpMaLIUEH

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE TNCHUITINHBI

3aHATUSA 1O IUCHMIUIMHE TPOBOJATCS B CIEIMUAIBHBIX IMOMEIICHUSX, IPEICTABISIOMINX
co00l yuyeOHbIE ayIUTOPHUU [JIs MPOBEACHUS 3aHSATUM JIEKIIMOHHOTO THUIIA, TPYMHIIOBBIX U
VHJUBUAYAIBHBIX KOHCYJIbTALIMH, TEKYIIEro KOHTPOJS U MPOMEKYTOUHOM aTTecTaluu.
CnernuanpHble  MOMEIICHUS  YKOMIUIEKTOBAHBI  CICIMAJIM3UPOBAHHONW  MeOeIpo |
TEXHUYCCKUMH CPEICTBAMU OOYYEHMS, CIYXAIUMH IS TPEACTaBIICHUS y4eOHOU
nHpopMauu OOJbIION aynuTOpuu. Bcee momerneHusi, B KOTOPBIX MPOBOMSITCS 3aHSITHUSA,
COOTBETCTBYIOT JIEHCTBYIOIIMM TPOTHBOIIOKAPHBIM TMpaBujiaM U HopMmaMm. Kaxabri
oOyuaromuiics oOecreueH WHAMBUIYAJIbHBIM HEOTPAHUYEHHBIM JOCTYIOM K 3JIEKTPOHHO-
OMOMOTEYHBIM CHUCTEMaM M K 3JEKTPOHHONW HH(POPMAIIMOHHO 0Opa3oBaTeNIbHOU cpeje
yHuBepcutera. CamocTrosiTenbHas padoTa 0OydYaromMXCs OCYIIECTBIISIETCS B MOMEIIECHUSIX,
OCHAIIIEHHBIX KOMITHBIOTEPHOM TEXHUKOHN C BOBMOYKHOCTBIO MOIKIIoueHus K ceTu « MHTepHeT»
u obecrieyeHUEM JI0CTyNa B O3JIEKTPOHHYIO HH(GOPMAIMOHHO- OOPa30BATEIIBLHYIO CpEedy
YHUBEPCUTETA.



