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1. HEJINU 1 3AJAYN OCBOEHUA JUCITATTJIMHBI

Leanb aucuMIIMHBI
MOJIy4YeHHE KOMIIETEHIIMM, HEOOXOIUMOM /J1s1 BBIMOJIHEHUSI HOBOT'O BUJA MPO(EeCcCHOHATbHOM
JeATeIbHOCTH B 0oOjlacTi  MHGOPMAIMOHHBIX TEXHOJOTWH; MpUOOpeTeHrne HOBOM
KBaJIU(PUKAIIMK CUCTEMHBIN aHAJTUTUK

3anaum JUCHUILIMHBI:
1. U3yueHne HOpMAaTUBHON JOKYMEHTAIUU 110 MPEAMETHOMN 001aCcTH (PYHKIIUU CUCTEMBbI
2. 3yuyenue ycTpoiicTBa OM3HEC-TTPOIIECCOB OPraHU3ALINHT
3. VMHTepBbIOMpPOBAHME IOJIB30BATENIed YpPOBHS CHEIMAJIMCTA IOJ PYKOBOJCTBOM OoJiee
ONBITHOT'O KOJUJIETH
4. HabmrofeHue 3a mTaTHOU paboTOM MOJIb30BaTelNeH
5. Omnucanue cueHapueB (pakTuueckoi paboThl MOJb30BATEIEH C CUCTEMON U BbISBIICHUE
MPOOJEMHBIX MECT BO B3aUMOJEHCTBUM C CUCTEMOM
6. M3yuyeHune cucteM-aHaJIoroB U JOKYMEHTAIMUA K HUM
7. I3ydeHue xypHaaoB oOpalleHui mojib30BaTeeit
8. dopMynmMpoBaHUE TUIMOTE3bl O MOTPEOHOCTSIX M MPOoOJIEeMax 3aMHTEPECOBAHHBIX JIHI]
OTHOCUTEIbHO (DYHKIIUI CUCTEMBI
9. YcraHoBKa M Ha3HAUYEHUE TUIA TPEOOBAHUS K CUCTEME U MTOACUCTEME
10. BeisiBiIeHUE U yCTpaHEHUE MPOTUBOPEUNiA B TPEOOBAHUSIX K CUCTEME U MTOJICUCTEME
11. YcraHoBka B3aMMOCBSI3U TPEOOBAHUN K CUCTEME U MOJCUCTEME C TPOUYMMH POEKTHBIMU
apredakTamu - TECTAMH, KOJIOM, apXUTEKTYPHBIMH MOJICIISIMHU
12. MoaenupoBaHue yCTPONCTBA CUCTEMBI U MOJACUCTEMbBI C UCIIOJIB30BAHUEM CTPYKTYPHBIX
TEKCTOBBIX, TAOJIMYHBIX U I'padUUeCKUX HOTAIUN

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHO

IMPOI'PAMMBbI
HuciuruimHa OTHOCUTCS K  (aKyJbTaTUBHBIM JMCUUIUIMHAM ydeOHoro 1iaHa. Jlis
YCIIEIIHOTO OCBOEHMSI JaHHOW [UCUMIUIMHBI HEOOXOIMMBbI 3HAHUS, YMEHHUS U HAaBBIKU,
NpUOOpETEeHHbIE B Pe3yJIbTATe OCBOCHUS JUCUUIUIMH MHGOPMATHKA, airedpa U reoMeTpus,
MaTEeMaTHYECKUN aHaIN3 O0sI3aTeIbHOM YacTU. 3HAHUS, YMEHUS U HABBIKH, IPUOOPETEHHbBIE
B pe3yJbTaTe€ OCBOCHMS TAHHOW MMCUUIUIMHBI HEOOXOIMMBI IUISl YCHEIIHOTO OCBOCHHUS
JUCIUIUIMH  (elepaJbHOrO TOCYIapCTBEHHOTO OOpa30BaTENbHOIO CTAHIApPTa BBICIIETO
o0pa3oBaHus Mo HampaBiaeHUo moaArotrosku 13.03.02.

3. KOMIIETEHLINUY OBYYAIOIIEI'OCAA, POPMHWPYEMBIE B PE3YJ/IbTATE
OCBOEHUA INCHUIVIMHBI 1 UTHANKATOPBI UX JOCTUKEHUA

3.1. yHI/IBepCaHBHBIC KOMIICTCHIIMU 1 UHAUKATOPBI UX JOCTHUXXCHUS

Kateropus (rpymnmna) Kon n HaumenoBaHue Kon v HanMmeHoBaHNMe UHAMKATOPA
YHUBEPCAJIbHBIX YHUBEpCAJIbHOMN JIOCTHIKEHUSI YHUBEPCATIBHOM
KOMITETEHITAIA KOMITETEHIINH KOMITETEHIINH
CucremHoe u|YK-1 Cnocoben | U-1.VK-1 BoimonHser  mowuck
KPUTUYECKOE OCYIIECTBJISATh  IOWCK, | HEOOXonuMoi  uHpopmamuu,  eé
MBIIIICHUE KPUTUYECKUM aHAU3 U | KpUTUUECKUH aHaiu3 U 00o01aeT
CUHTE3 nH(bopMaImy, | pe3yabTaThl aHadu3a ISl PelIeHUs
MPUMEHSTh CUCTEMHBIN | IOCTABJIEHHOM 3a/1aun
noaxon s pewenus | U-2.VK-1 Hcnonb3yer cucTteMHbIN
MOCTaBJICHHBIX 3a7a4 MOJXOJ JIJIsSi PEelIeHUs MOCTaBJIEHHBIX
3aja4

4. CTPYKTYPA JNCHUITINHBI

OO1mas Tpy10eMKOCTh JUCUMUIUIMHBI cocTaBiseT 8.00 3aueTHbIX eaquHUIbI, 288.0 akaaeMUUeCKux
JacoB.



1 — Ne i/

2 — Tema (pa3nen) IMCUUIUIMHBI, KypcoBas padboTa (IpOEeKT), MPOMEKYTOUHAs aTTECTALIUS

3 — Cemectp

4 — Buibl KOHTAKTHON paOOTHI U TPYTOEMKOCTD (B aKaJIeMHUYECKUX Yacax)

4.1 — JI (JIexun)

4.2 — Jlexuiuu B BUJE MPAKTUYECKON TOATOTOBKHU

4.3 — 113 (ITpakTryeckue 3aHATHS)

4.4 — T1pakTUuecKue 3aHSITUS B BUJI€ MPAKTUUECKON MOITOTOBKU

4.5 — JIP (JlabopaTopHbIie paOOTHI)

4.6 — JTabopaTopHbie pabOTHI B BUE MPAKTUYECKON MOATOTOBKH

4.7 — UKP (Muas xoHTakTHast pabora)

4.8 — KTO (KoHTpoJib TEOPETUUECKOTO OOYyUCHUS)

4.9 — KO (KoHTpoJib Ha 3K3aMEHE)

5 — KoHTposb (B akaJIeMUYECKUX Yacax)

6 — CamocTrosiTenpHas padoTa (B akaJeMUYECKUX Yacax)

7 — @OpMBI TEKYLIErO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 5 6 7
4114243144 (451464714849
1 MaremaTtuka 3 34 110
JIUTS aHaIu3a
JaHHBIX
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. JIaGopaTopHbie 3aHATHS

HaunmMenoBaHue TeMbl

COI[Cp)KaHI/IC TCMBbI

Jluneiinas anredpa

BekTopel: omepanmmu Hax BEKTOPAMHU; BEKTOPHOE
MPOCTPAHCTBO; OCHOBBI  TpuroHomerpun. Hopmsr:
CKaJISIpHOE IMPOU3BEJECHUE BEKTOPOB; HOPMBI BEKTOPA;
CBsI3b L2 HOPMBI M CKaJIIPHOTO IPOU3BEACHUS;
paccrosiHue MEXITY BEKTOpaMU. Martpuiibr:
apuMETUUECKUE OTepalluid HaJl MATpUIlAMU U UX
CBONMCTBA; YMHO>XEHUE MATpPHUIbl HA BEKTOP; JIMHEHHAs
(HEe) 3aBUCUMOCTBH M 0a3MC; MATPUYHOE MEePEMHOKEHUE.
Ob6patHass MaTpulla U  OIpeIeIuTeNb. OOpaTHas
MaTpHIla; BBIPOXKIECHHAS MATpPHIA; ONPEACIIUTENb, €ro
NPUMEHEHNE ¢  CMBICT; YIOPOIIEHHE MaTPUUHBIX
BBIPAKECHUI.

MatemaTnueckuii aHaIu3

DOyHKIMK: onpeneieHne GyHKIMU 1 rpaduka QyHKIUH;
TuHeNHas (QYHKIUS, TOJIUMHOMHMHANIBHAS — (YHKIIUS;
OIMCAaHUE JTAHHBIX c ITIOMOUIBIO (byHKLMIA;




MmokasaTeiabHass  QyHKIUS;, Jiorapud™m; oOpaTHas
(byHKIHUS; MOJIYJIb; KOMITO3UIIUS GyHKIIUHU.
[TpousBogHbIE W WHTErpalibl: MPEILN; HPOU3BOIHAS,
NpaBUjla HAXOXJICHHWS IPOU3BOJHBIX; IKCTPEMYMBI
¢yHKIIMH;  cBoiicTBa  (YHKIIMU:  MOHOTOHHOCTb,
BBIMTYKJIIOCTh. (DYHKIIMU  HECKOJIBKMX  TEPEMEHHBIX:
(YHKIIMM HECKOJIBKMX TEePEMEHHBIX; BHU3yaTH3aIlus
(GyHKIIMU ABYX TIEPEMEHHBIX; YacTHas MPOU3BOIHAS;
rpagueHT (QyHKIUU; KCTpeMyM (YHKIIUU HECKOJIbKUX
MEPEMEHHBIX; TPAIUEHTHBIN CITYCK.

[Tpunoxxenue TMHENHHON anredpbl
B AHAJIN3€ JaHHBIX

JIuHeitHas perpeccusi: onpeaeeHue MOAEIN JIMHEHMHOMN
perpeccuy;  HaxOXXIEHHE  ITapaMeTpOB  JIMHEMHOU
perpeccun kak pemrenne CJIIY; GyHKIHMS OMIMOKN U ee
MUHUMU3ALUS; AHAJIUTUYECKOE peleHue TS
MapaMETPOB PETPECCUU; KOJUIMHEAPHOCTh B JAHHBIX,
peryispu3anus; rpaueHTHbINA CIYCK I HAXOXKICHHS
napamMeTpoB JuHeWHOW perpeccuu. (CoOCTBEHHbIE
BeKTOpbl U SVD: coOcTBeHHbIE 3HAYEHUS U BEKTOPHI

MaTpULBI; reOMETPUYECKOE IIpEACTAaBIICHHE
COOCTBEHHBIX  BEKTOPOB;  CHUHIYJSPHBIE  BEKTOPHI,
CUHIYJISIpHBIE  pas3noxeHuss  SVD;  npumeHeHue

CHUHTYJIsIpHOTO pasnoxeHus, PCA.

Teopust BeposiTHOCTEH U OCHOBBI
CTaTUCTUKH

JlucKpeTHbIE Cly4yailHble BEIWYUHBI: HMCXOJ, COOBITHE,
BEPOSTHOCTb;  CBONCTBA  JUCKPETHBIX  CIIy4aHHBIX
BEJIMYUH; JUCKPETHBIC pacipeeieHus. BzaumoiericTpue

JMUCKPETHBIX  CIyYallHbIX  BEIIMYMH:  COBMECTHOE
pacripesiesieHle 1 KoBapualus; yCIOBHAsI BEPOSITHOCTD,
Teopema Baifeca; CEMIUIUPOBAHMUE, 6a3zoBas

BU3yaJu3alldsl [aHHBIX; OCHOBHbBIE OIUCATEIIbHBIE
craTucTuku. HenpepbpiBHbIE ClIy4yailHble BEJIMYMHBI:
HEINPEPBbIBHbIE  CIIy4aliHble BEJIWYUHBI; HOPMAIbHOE
pactipenenenve u LIIT; coBMecTHOe pacmpenencHue,
CBS3b BEJIIMUMH, KOPPENSLUs; YCIOBHAs BEPOSITHOCTh U
Teopema  balieca s HENPEPBIBHBIX  BEIWYUH;
TUCTOrPAMMBI M OIIMCATENIbHBbIE CTATUCTUKU IS
HEIPEPBIBHBIX BEJIMYMH.

CraTtucTUYecKue MCTO/IbI

Cratuctuyeckasi OoleHKa MapaMeTpoOB: BEPOSITHOCTh U
MPAaBIONOI00HE; OllEHKa NapaMeTPOB paclpeneiiCHUs;
METOJ  MAaKCHMaJbHOTO  MPAaBAOMOMO0MS;  TOWCK
IapaMeTpoB JIMHEWHOW PErpeccuu € BEPOATHOCTHOM
TOUKHU 3peHUs. MeToJl TJIaBHBIX KOMIIOHEHT: MaTpHulla
koBapuanuu; npuMeHenue PCA. Cratucruyeckue
OKCIIEPUMEHTBI 1 TIPOBEPKA THUIIOTE3: BEPOSATHOCTHOE
MPUHATHE PELICHUN; TOBEpUTEIbHbIE MHTEPBabl; A/ B
TECTUPOBAHUE; TMAapaMETPUUYECKHE  TECThl;  pa3Mep
BBIOOpKH, €ro CBs3b ¢  omubOKoil.  MeTomasl
CTATUCTUYECKON MPOBEPKH TUIOTE3:
HEMapaMeTPUUECKHUE TECThl; OyTCTPAM; HEIMHEWHOE
npeobpa3oBaHuE [TaHHBIX; MHOXKECTBEHHAs IpPOBEpKa
TUIIOTE3.

BI/I3yaJ'II)HI)Ie NHCTPYMCHTbBI

Knaccudukanus MHCTPYMEHTOB aHalIu3a  JIaHHBIX.
OO630p MHCTPYMEHTOB, HE TpeOYIOIIMX HABBIKOB
nporpammupoBanusi. O030p HMHCTPYMEHTOB aHaJIM3a




JaHHBIX, B KOTOPLIX IIPUMCHACTCS ITPOIrpaMMHUPOBAHUC.

OCHOBBI MPOTPAMMHUPOBAHUS HA
Python

Hasnauenne u npumenenue s3pika Python. OcHOBBI
paboThl ¢ UHTEPAKTUBHOM Cpeoil pa3paboTku Jupyter.
OcHoBHbIE TOHATUS 53bIKA. OCHOBHBIE THUIIbI JAHHBIX.
JluneitHple  aNTOPUTMBI.  YCIIOBHBIE  AJITOPUTMBI.
[uxauueckue anroputmbl. @yHkuuu. Pabota ¢
MMOTOKOBBIM BBOJIOM-BBIBOJOM.

bubmmoreka Numpy

Hasnauenue Oubmuotrexku. OCHOBHBIE TIOHSTUS W
ocobeHHocTd. Tumbl gaHHBIX Numpy. OCHOBHBIE
oInepalyy HaJl TUITAMU JAHHBIX

CO6op, opranuzaius U XpaHeHue

ITousitue «Oonbime naHHbie». OCHOBHBIE BO3MOKHOCTU
10 HAXOXICHUIO U cOopy maHHBIX. O030pP OCHOBHBIX
UCTOYHUKOB JaHHBbIX. OpraHuzanusi W BBIIOJHEHUE
coopa naHHbIX. OCHOBHBIE MHCTPYMEHTBHI cOOpa U
opraHm3aruu JaHHbIX. OCHOBHBIC BHJIBI IIPEICTABIICHUS
nanabeiX. Ilonstme SQL. Pabora ¢ 6azamMu JaHHBIX B
SQLiteStudio. OcnoBbr SQL. Tunbr manusix SQL.
OcnoBHble BUbI 3ampocoB SQL. OcHOBBI ycTpoiicTBa
BeO-caiiToB. M3BlIeueHne JaHHbBIX C BEO-C

Pa6Gora ¢ nagasimu B Pandas

[Tonsatue w™momympHOCcTH B Python. Kpatkuii 00630p
OCHOBHBIX MOJIyJIeH, MPUMEHSEMbIX B aHAJIU3€ JaHHBIX.
Haznauenue u mnpumenenue Oubmmorekn Pandas.
OcHoBHble TuUNBI Pandas. M3BneueHue maHHBIX U3
DataFrame. Omnmucatenpabie cratuctuku  Pandas.
OcHOBHBIE oOmepaluy, TPOBOJUMBIE HAJ TUIIAMHU
naHHplx B Pandas. Hasnauenume npemobpaboTku
JTAHHBIX. Mertonbl npeaoopadoTKu JTAHHBIX.
Bosmoxxnoctu 6ubmmorexkn Pandas mpu moctpoeHuun
rpaukoB

Busyanuzaius qaHHBIX
cpencrBaMi sizbika Python

Busyanuzamus KakK s dexTuBHAS dhopma
NpeACTaBlIeHUs] OaHHbIX. HazHauenwe OUOIMOTEKU
Matplotlib. Huterpammst  Matplotlib ¢ apyrumm
oubmuorekamu. OcHOBHbIE (DYHKIIMH OHOIMOTEKH.
IToctpoenne rpaduKoB IO JaHHBIM. TpaKTOBKa
rpadukoB. HacTpoiika BU3yalbHOTO MIpPEACTABICHUS
rpa@uKOB B COOTBETCTBUM C LEISIMH M 3aJadaMH
uccnenoBanus. Hasnauenme Oubnmuorekn Seaborn.
OcobeHHOCTH ¥ OTJIWYUS OT JPYTUX  MOJYJEH
noctpoeHust rpacdukoB. HWHrerpamus ¢ ApyruMmu
oubmuorekamu. OcHOBHBIE TUIBI TpadukoB Seaborn.
IToctpoenne rpaduxkoB 1o gaHHbBIM. Hacrtpoiika
MpEICTaBICHUS TPA(PHUKOB.

6. CAMOCTOSTEJBHASA PABOTA

Ne | HaumenoBaHue TeMbl Coneprxanue Tembl (pasziena) TpynoemkocTh
/Tt (paznena) B
AKaJeMUYECKUX
yacax
1 Marematuka Brimonnenue J1ab0paTOPHBIX pabor, | 110
JUISL aHAJIU3a odopMIICHHE OTYETOB
JTAHHBIX




2 NHCcTpyMeHThI Brinmonnenue J1a00paTOPHBIX pabor, | 109.8
aHaIM3a oopMIIeHUE OTYETOB
JTAHHBIX

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

HNnTerpanpayio  Momenb 00pa3oBaTeIbHOrO TMpoliecca MO AUCHUIUINHE (POPMHUPYIOT
TEXHOJIOTUM METOJOJIOTMYECKOIO YPOBHS: MOAYJIBHO- PEUTHHIOBOE OOyYE€HHE, TEXHOIOTUS
MO3TAIMHOTO (POPMUPOBAHUST YMCTBEHHBIX JEHCTBUH, TEXHOJIOTHS PA3BUBAIOLIETO OOyUeHHs,
3JIEMEHTHI TEXHOJIOTUM PA3BUTHUSI KPUTUUYECKOTO MBIIIEHUs, caMoynpaBieHue. Ha 3ansatusix
WCIIOJIB3YIOTCS METO/IbI AKTUBHOTO 00y4eHMs: 3aJlaHuE C 3apaHee
3aIlJIAHMPOBAHHBIMU OLIMOKAMM (3a1aHue- MPOBOKALMS), 3aJaHHUE C pa300pOM KOHKPETHBIX
CUTyaIllMii, MO3rOBOW IITYpM, HMHTEpaKTHBHas JsabopaTopHas paboTta. Pexomenmyercs
HCHOJIb30BAHUE HMH(POPMALMOHHBIX TEXHOJOTMIl MHpH OpraHu3alli KOMMYHHUKAIMU CO
CTYAEHTaMU ISl TpeACTaBiIeHUs  MHpOpMALMM,  BbAAYM  PEKOMEHIAIMH U
KOHCYJIbTUPOBAHUS IO ONEPATHUBHBIM BOMpOcaM (3JIEKTPOHHASI IOYTA), MCIOJb30BaAHUE
MYJIbTUMEINA-CPEACTB MPU MTPOBEICHUN T1a00PATOPHBIX 3aHATUM.

8. OUEHOYHBIE CPEJICTBA JIJI1 IPOMEXYTOYHOM ATTECTALIUU
KoHTposnb 3HaHMI, NOJYYEHHBIX CIYyLWIATEISIMU IPpU OCBOEHUU pas3fenoB (MoOAyeil)
[TporpaMmsl, ocyiecTBIISIETCS B CIEAYIOMMX opMax:

- TEKYIIUM KOHTPOJIb YCIEBAEMOCTH — OOECIEeUnBAET OLIEHUBAHKME XO/1a OCBOEHUS pPA3/IEIOB
[Tporpammsl, mpoBoaUTCS B hOpME TECTA;

- IpakTUka — obecneuynBaeT KOMIUIEKCHOE OCBOEHHE BCeX BHIOB NpodeccHOHATIbHON
JESITENIBHOCTU CUCTEMHOT'0 aHAJIUTUKA;

- MIPOMEXYTOUHAsl aTTeCTallMs — 3aBEpUIAeT M3Y4YeHHE OTAEeIbHOro Mouayns IIporpammel,
MMPOBOAUTCS B (hOpMeE 3aUeTa;

- ATOTOBAs ATTECTALUS — 3aBEPIIAET U3yUYEHHUE BCEH TPOrPaMMBI.

Texymuii koHTposk. [lepeueHbp NpUMeEpHBIX 3aJaHUN

Tema «ITpunoxenue nuHeHoM anreOpsl B aHaiause JaHHbIX» [Ipumep Tecta
1. Kak u3MeHSTCS CcTaHmapTHBIE OIIMOKUA KOI(PPHUIIMEHTOB JIMHEWHOW PErpecchy, eCiH
3HAYEHMs CIIy4alHOT'O WIEHAa BO BCEX HAOIIOACHMSX BBIPACTYT B N pa3 (IIpU MOCTOSIHCTBE
OCTaJIbHBIX BEJIMUMH):
HE U3MEHSATCS
BBIPACTYT B N pa3 *  BBIPACTYT B n2 pa3
YMEHBIIATCS B 1 pa3
2. Ilox momHON mpoO/IEeMON COOCTBEHHBIX 3HAYEHMM [JI1 MATPULbI A TMOHHUMAETCS:
HaX0>KJIeHUE BCEX COOCTBEHHBIX 3HAUCHUI
HaXO0)K[IEHUE HECKOJIBKUX COOCTBEHHBIX 3HAYEHMH -  HAXOXIEHUE HECKOJIBKHUX
COOCTBEHHBIX BEKTOPOB

HAXOXXJEHHE BCEX COOCTBEHHBIX BEKTOpoB MaTpullbl Tema «Teopusi BeposiTHOCTEN U
OCHOBA cTaTUCTUKW» [Ipumep Tecta
1. ITpu yBenmuennu oO0beMa BBIOOPKHU N M OJJHOM M TOM K€ YPOBHE 3HAUMMOCTH a, IIUPHUHA
JIOBEPUTEIIBHOTO UHTEPBAJIA:

MOJKET KaK YMEHBIIUTBCS, TAK U YBEJIMUUTBCS ©  YMEHbIIAETCS

HE U3MEHSIETCS ©  yBEIMYUBAETCA
2. Kak HazpiBaeTcs unciao m0 (HACTyIUIEHHS] COOBITHS B N HE3aBUCUMBIX HCIHBITAHUSIX, B
KaXXIOM M3 KOTOPBIX BEpPOSITHOCTb IOSIBJIEHUSI COOBITHSI paBHA p), OIpEIENsieMoe U3
HEpAaBEHCTBA NP ( mO0 np - p:

HauboJblee - ONTUMAJIBHOE



HAaVBEPOSATHENIIEE * HEBO3MOXHOE
3. Ecnu umeetcst rpynma U3 n HECOBMECTHBIX coObITuii Hi, 0Opa3yromux mojHyo rpymiry
coObITUN, W wu3BecTHbI BepositHoctu P(Hi), a coObiTue A MOXET HACTYyNUTh IIOCIIE
peanmuzanuu oaHoro u3 Hi, u3BectHbl BepositHoctu P(A/ Hi), To P(A) BbIUHCIseTcs 1o
dhopmyite

bepnymm - baiieca

IIOJIHOM BEPOSITHOCTH
Tema «Cratuctuueckue Mmerons» [Ipumep tecrta

1. TlepeuwcauTe OCHOBHBIE CBOWCTBA TOYEUHBIX OIICHOK: °  HECMEIIEHHOCTh W
3¢ peKTUBHOCTD

3¢h(HEKTUBHOCTD U COCTOSITETLHOCTD

HECMEIIEHHOCTh, 3((PEKTUBHOCTh M  COCTOSITEIBHOCTb *  HECMEIIEHHOCTh |
COCTOSITEITBHOCTD

2. Ecnu smnupuyeckasi cratuctuka K HaxoauTcs B «30HE 3HAUUMOCTH», TO MPUHUMAETCS
CTaTUCTUYECKOE PEILICHUE:
HE OTKJIOHSTH HyJIeByIo runore3y HO - OTKJIOHUTH HyJeBYyI0 runote3y HO;
HE OTKJIOHSTH HyJIeBYIO runoTe3y HO, XOTs B IeHCTBUTENILHOCTH OHA Oy/IeT HEe BepHa
3. Cornacuo F- xputeputo duiiepa, NpaBUIbLHBIM SIBJISIETCS CIEAYIOMIMN CTATUCTUUECKUI
BBIBO/I:
CTATUCTUYECKU 3HAYMMBIX PA3IMYUN MEXK]y JUCIIEPCUSIMU B MEPBOM U BTOPOU IpyInmax
HeT. Pasznmuuust B cTeneHu OJHOPOAHOCTH TOKa3aTeledl YpOBHS BepOATbHOTO MBIIIICHUS
MEXIy TpYNIaMUi OTCYTCTBYIOT
MMEETCSl CTATUCTUYECKOE Pa3IMYue MEXAY AUCIEPCUsIMU B IIEPBOM M BTOPOM IpyIax.
ITo cremeHn OJHOPOAHOCTH TAKOTO IMOKAa3aTess, KaK YpOBEHb BepOAbHOIO MBIIIJIEHUS,
HUMEIOTCS PA3INyUs MEXIY FpyHIamMmu
SMIUpUYECKOoe  3HayeHue F- kputepuss ~ Duinepa  HAXOAUTCSI B «30HE
HeonpeaeneHHocTw». Heobxoaumo yBeauyuTh o0O0BEMBbI BBIOOPOK U MPOJOTKUTH
HCCIIeIOBaHUE

Monyne 2. UHcTpymMeHThl aHanu3a JaHHbIX Tema «BusyanbHble mHCTpymMeHTHD [lpumep
Kenca
Ananmns naHHbeix Ha 0a3e Microsoft Excel:

1. Ckauaiite HaOoOp naHHBIX «/laHHBIE O MPOAYKTaX CylepMapkeTa». DTO MOXKET OBbITh
Ha0Op MaHHBIX U3 JTIOOOTO OTKPHITOTO UCTOUHMKA, Hanmpumep, Kaggle, UCI, Data.gov u T.1.
2. UmmnoptupyiiTe Habop gaHHBIX B Microsoft Excel.

3. OmeHuTe KayeCcTBO W TOATOTOBKY maHHBIX. Ormpenenure, €CTh JU B JIAHHBIX
OTCYTCTBYIOIIIME 3HAYECHUS, BBIOpOCHI Wian aybnukatel. McmpaBbTe JIOOBIE OIIMOKH WITH
HEIOCTATKU B JJAHHBIX 11O HEOOXOIUMOCTH.

4. CozmaiiTe CBOIHYIO TabOmMIly, 4TOOBI IOCMOTPETh CpEeNHee, MEIMaHy M CTaHAapTHOE
OTKJIOHCHHE JIUTS KaXKI0TO MPOAYKTa MO KOJIMUECTBY MPOJAHHBIX €AUHUII M OOIICH BBIPYUKE.
5. Co3zpaiite auarpamMmbl I BU3yaJIM3allud JaHHBIX. Hampumep, MOXHO TOCTPOUTH
TUCTOTPAMMBI JIJII TOWCKA pachpeneieHus Uil KaXJA0oTo TMPOJyKTa B KaTeropusix
MPOAAHHBIX €IUHUII U OOIIIEeH BEIPYUYKH.

6. IIpoBepbTe TUITOTE3bI OTHOCHTEIIBHO JIAHHBIX, HUCITOJIB3Yys (DYHKIUIO aHAlu3a JAHHBIX B
Microsoft Excel. Hanmpumep, MOXHO TpOBEpPUTH, 3aBUCST JIM MMPOJTAHHBIE €IUHUIIBI OT THIIA
MPOJIyKTa WM OT C€30Ha (HaIpumep, JeTo, 3uMa, BeCHa, OCCHB).

7. TlpencraBbTe pe3yJbTaThl BaIllero aHajln3a C IOMOIIBI0 TpadUKOB M JAHATPAMM.
CocraBbTe OTUET O pe3yiabTaTe padoTsl B Microsoft Word uinu PowerPoint.

8. CnenaiiTe BBIBOJABI M PEKOMEHIAIIMU, OCHOBaHHBIE Ha aHanmu3e. Hampumep, MOXXHO
PEKOMEHI0BATh YBEIMYHUTH IMPOW3BOJCTBO U TPOJAXY TeX IMPOIYKTOB, KOTOPHIE HMEIOT
0O0JIBIIION crIpocC.



Tema «OcHoBbI TporpammupoBanust Ha Python» [Ipumep keiica
PazpaboTtka npunokeHus «INTAaHUPOBIIHMK 3a1a9» Ha si3bike Python

1. OnpenenuTe MOAXOAAINIYIO BEPCHIO s3bIka Python, 000cHOBaB caenaHHBIN BRIOOD.

2. CaMOCTOSTENbHO OCYLIECTBUTE BBIOOP TNOAXOJAIIEH WHTETPUPOBAHHON  CpE.bl
pa3pabotku (IDE) c o6ocHOBaHMEM BbIOODA.

3. Pazpaboraiite Texuuueckoe 3aganue (T3) k mpuinoxkenuto. [IpoBenure mpoeKTUpOBaHUE
MPUJIOKEHUS C ydyeToM (PYyHKIMOHAJIAa, KOTOPBIA JOJDKHA BKIIOYATh B cedsi peanuzyeMasi
nporpaMMa a UMEHHO:

CO3[IaHME 3aJa4 CO CPOKAMU BBIIIOJIHEHUS; BBIBO/I CITHCKA BCEX CO3TaHHBIX
3a7ay;
: peIaKTUpPOBAHUE U yJaJIeHUe 3a/1aY;
dunpTpauMs  3amady 0O HA3BAHUIO WM CPOKAaM  BBINOJIHEHMUS;
YBEIOMJICHHST O KpAaWHUX CPOKAX BBITIOJTHEHHS 3a1a4.

YyuTuTe, 4TO MEXAY 3aIyCKaMHU MpOorpaMma J0JKHA XPAHUTh CBOM JAHHBIC HA HAKOIIUTENE
na"HbeiX. Mcnonp3yiite 11 3TOro arob00il moaxoaaimuii popMaT XpaHeHUs JaHHBIX Ha Balll
BBIOOD.

4. PazpaboraiiTe IpOTOTHUI MPUIOKEHHUS HA OCHOBE CO3JJAHHOTO MPOEKTA.

5. [Ipoananusupyiite padboTy NpoToTUna. 3aJJIOKyMEHTUPYITE BCE HAWJICHHBIE B IIPOTpPaMMe
OIIMOKM U HETOUYHOCTH. OlLIeHUTe yI00CTBO MOIB30BaHUS CO3IAaHHOM MTPOTrPaMMON, a TaKkKe
3¢ peKTUBHOCTD ee pabOThI C TOUKU 3PEHUSI CKOPOCTU JOCTHXEHHS pe3ysibTata. Hampumep,
32 KaKoe MHHUMaJIbHO BO3MOYKHOE KOJIMUECTBO JEHCTBUIM MOXHO c€O34aTh 3ajady B
mporpamMmme.

6. Ha ocHOBe BBISIBICHHBIX HEJOCTATKOB MCIPABHTE M YIYUIIUTE CO3JAHHYIO IPOTPAMMY.
[To HeoOXoAMMOCTH NPOBEAUTE MOBTOPHOE IPOEKTHUPOBAHUE IPOTPAMMbl M CO3JAiTe
HOBBII MIPOTOTHII.

7. TloAroToBbTE€ OTYET, BKIIOYAIOMIMN B ceOsl 3KpaHHbIE (OPMBbI PabOTHl MPUIOKEHHUS.
Cnenaiite BBIBOJBI 00 OCOOEHHOCTSIX pa3pabOTKU MPUIOKEHHH THUIA «IUIAHUPOBLIMK
3a7a4», C KOTOPBIMU BaM MPUIILIOCH CTOJIKHYTBCS IO X0y pa3padoTku. OTMeThTe Hanboee
yJauHble peIlIeHUs, KOTOpble BaM YAAJIOCh HPUMEHUTh NpPHU pa3pabOTKe IPOTrPAMMBI.
OnuimuTe BO3HUKIIKME B XOJIe pa3padboTku mpobiiemsl. Pacckaxure, KakuM (pyHKIIMOHAIOM
MOXHO JTOTIOJTHUTH BaIlly TEKYIIYIO BEPCUIO TPOTPAMMEI.

Tema «bubnuoreka Numpy» ITpumep keiica
AHanu3 naHHpIXx B Numpy Ha ocHOBe Habopa 1aHHBIX «/laHHbIe O (hyTOOIBHBIX MATYAXY

1. Ckauaiite HabOp HaHHBIX «/laHHBIE O PYTOONBHBIX MaT4ax». DTO MOXKET OBITH HAOOp

JTAHHBIX U3 JII0OOTO OTKPHITOrO UCTOYHUKA, HanpuMep, Kaggle, UCI, Data.gov u T.1.
2. UmnoptupyiiTe Habop AaHHBIX B Python ¢ momoipio oubnmmorekn Numpy.
3. OieHuTe KayecTBO U MOATOTOBKY JaHHbIX. Ompenenure, €CTh U B JAHHBIX
OTCYTCTBYIOIIIME 3HAYE€HUs, BbIOpOCHl Win Ayonukatel. McmpaBbTe T100BIE OIMMOKK WIIU
HEJOCTATKU B JAHHBIX IO HEOOXOAUMOCTH.
4. TlpoBeauTe CTATUCTUYECKMN aHAIM3 JaHHBIX. BxirounTe B BalllM MCCIIETOBAHUS
cneny}oume MoKa3aTeau U TaOJIUIIbIL:

pacueT cpelHero KOJIMUYECTBA T'OJIOB, 3a0UTHIX KaXA01 U3 KOMAH]I;

CBOAHAs TaOnMIa C pe3yabTaTaMU KaXXIOW M3 KOMAHI B BHAE «IOOembI/
HUYBU / TOPAXKEHUS;

CIUCOK U3 5 JIYUIIIUX KOMaH/I 10 pe3yIbTaTaM MPOBEACHHBIX MAaTUYEH.
B 3aBucuMocTH OT MMEIOLIMXCS JAHHBIX JIOMOJHUTE WM W3MEHUTE BbILIEITPUBEICHHbIE
nyHKThl. Hanmpumep, MOXHO MPOBECTH pacueT KOJIUUYECTBA MOJYYEHHBIX KPACHBIX KaPTOUYEK
KaXJIOM KOMAHIOW 3a OIIPENEIICHHBIM IPOMEXYTOK BPEMEHM, WIM IIOCUMTATH CpEIHEE
KOJIMYECTBO IOJIYyYaE€MbIX TPABM, XapaKTEPHOE [JI1 KOHKPETHOW KOMAHAbl Ha MPOTSKEHUU
HECKOJIbKMX UT'POBBIX CE30HOB.



5. TloarotoBbTe W MPOBEPHTE HECKOJIBKO TUIIOTE3 OTHOCHUTEIHHO HMMEIOIIUXCS TaHHBIX.
Hanpumep, nokaxute Win OMPOBEPTHUTE TUIIOTE3Y O TOM, UTO CIIOPTCMEHBI HIMEIOT JTyUIIIie
[I0KA3aTeJU B [IEPBOU IIOJIOBUHE MaT4a, YeM BO BTOPOI.

6. IlpencraBbTe MONy4YeHHBIE pE3yAbTATHl B BHAe oTyeTa. OTUYeT MOXKHO CO31aTh B
nporpammax Microsoft Word u Microsoft PowerPoint. ITo jxemaHWi0 MOJyd4eHHBIE C
oMotk Numpy CBOJHBIC TaOJIMIBI U TOKA3aTeId MOKHO UMIIOPTUPOBAaTh B Microsoft
Excel, 9To0BI cO31aTh TUArpaMMBI U TPAPUKHU I BU3YTH3AIUHU TIOJTYYCHHBIX TaHHbIX.

7. JlomonHUTE OTUET BBIBOJAMHU M NMPOTHO3AMHU KACATEIHHO PE3YIbTATOB KOMAH[ WU HX
yuacTHUKOB. Hanmpumep, caenaiite mporHo3 Ha pe3yabTaTUBHOCTh KOMAH/IbI B CIIEIYIOIIEM
UTPOBOM CE30HE, YUUTHIBAS MPEIBIIYIINE TTOKA3ATEIM KOMAaHIbI, COCTOSIHUE CIIOPTCMEHOB U
JpyTHe OoKa3aTel!.

Tema «C60p, opranuzanus 1 xpaHeHue JaHHbIx» [Ipumep keiica
Co3panue Habopa TaHHBIX HA OCHOBE MHTEPHET-KaTajIora KHUT
1. Haiinutre Ha nmpocropax cetu MHTepHeT kaTajgoru KHUT. OOBIUHO UX MOXHO HAWTH Ha
caiTax, 3aHUMAIOLIUXCS JUCTPUOYIIUEH KHUKHOM MPOTYKIIUU.
2. BHUMAaTENbHO U3YUUTE COAECPKUMOE KaTaJIOTOB, a TAKKe TaHHbIe, KOTOPHIMH OIMCHIBAIOT
KHUIU B KaTaJlore.
3. Otbepure katajior, HauOosee OJIU3KUI MO CONEPIKAHUIO K CIIEAYIONIUM XapaKTEPUCTUKAM:
y KHUT €CTh 3ar0JIOBOK U OIMMCAHUE;
yKa3aHO aBTOPCTBO;
OTMEUEHO KOJIMYECTBO CTPaHULL; - MPUCYTCTBYET 'O/l U3IAHUS;
yKa3aHO BO3PACTHOE OIPaHUYEHMUE.
4. Tlpomymaiite ¢opmaT XpaHEeHUsS OyIyIIMX MAAHHBIX. YUTHUTE, YTO BaM TMOHAAOOUTCS
nH(popMaIms, MepeunciieHHasl B myHKTax Boime. [Tomumo 3Toit mHbpOpManmm HEOOXO0IUMO
MoAyMaTh, Kakas eule MHbopMalus MOXKET MOHAZOOUTBCS UISl BBIMTOJTHEHMS CIIEAYIOLINX
3ajay:
: 0TOOP HanboJIeE MOMYJISIPHBIX KHUT C TPYIIIIMPOBKOM IO )KaHpaM; ©  BBIBOJ 5
CaMbIX 0OCYK/IaEMbIX KHUT;
: OTOOpa)Xx€HHEe caMOM [JelmeBOM M caMOW JOpOorol KHUI B KaTajore.
Nudopmanuro aist pemeHns 0003HAYSHHBIX 3a7au TaK)Ke HEOOXOIMMO BKIIIOUUTH B HAOOP
JTAHHBIX.
5. IIpoBenute cOOp AAHHBIX C MOMOIIBIO CpeACTB s3bika Python. Hanpumep, nocpenctsom
oubmotek Beautiful Soup u Scrapy.
6. CoxpaHuTe 1aHHbIe B BHIOpaHHOM (hopMaTte XpaHeHust JaHHbIX. [IpoBepbTe nx

IIEJIOCTHOCTh M JOCTOBEPHOCTh. B cilyuae ommOOK YCTAaHOBUTE HMCTOYHHMK HCKaKCHHI.
Hampumep, ommbka B mporpaMMe WIn pa3pbiB HHTEPHET-COCTMHECHMUSI.
7. IloaroToBbhTE OTUET, BKIIOYAIOIMINUM B c€0s1 BBIICPKKHU U3 COOPAHHBIX JAHHBIX U OMHUCAHUE
K HUM. OOBSICHUTE, KaK COOpaHHbIE TaHHBbIE MOTYT TTIOMOYb B PEIICHUU 3a/1a4 U3 MyHKTa 4
HACTOSIIETO Keiica, a TakKKe ONHIINTE, KaKHhe eIle 3aJa4yd MOXKHO DPEIIUTh C MOMOIIBIO
COOpaHHBIX JAHHBIX.

Tema «Pabora ¢ manusimMu B Pandas» I[Ipumep keiica
UccnenoBanue mokaszateneil nmpojaxu Bumeourp c¢ nomoinbio Pandas 1. 3arpysute Hadop
JTAHHBIX O TIPOJaXKax BUIACOUTD.
2. Otkpoiite ero B Python ¢ momompro 6ubmuorexkn Pandas.
3. Hcnonbp3yiiTe ocCHOBHbIe MeTonabl OuOmmorekn Pandas, Takme xak head(), info() u
describe(), uTOOBI O3HAKOMHUTbCS C AaHHbIMH. OOpaTUTe BHUMAaHUE Ha TOJIydaeMble
CTaTUCTUYECKHE NTOKA3aTENH.
4. O3HaKOMUBIINCH C TAHHBIMHU, ITPOBEPHTE HAOOP JAHHBIX HA OIIMOKH, IMPOITYCKH, ITPOUNE
nckaxxeHus. [1o BO3MOXXHOCTU UCITPABbTE UX.
5 ITpoBenuTe pacuer U BbIBOJI CIEAYIONIMX OKA3ATENICH:

CpeliHee KOJIMUECTBO MPOJIaHHBIX KOTTUNA BUICOUTD JJISI KaXKI0TO U31ATENS;



HanboJee «YyCHEIIHBI» W3JaTeNh BHUICOUTP IO TIOKA3ATEII0 KOJIMYECTBA
HpOI[aHHbIX UTp 1O CTpaHaM;

U3/1aTelb C HAMOOJIBIIUM KOJIMYECTBOM IPOIAHHBIX KOMUN BUJECOUTD;

urposast IuatdgopMa ¢ HauOOJIBUIMM KOJMYECTBOM PEaM30BAHHBIX KOIMIA
BHJICOUTD.
PacueTr momomHUTENBHBIX TOKA3ATEIeH TPUBETCTBYETCS.
6. 3arpysute manHble B Microsoft Excel m moctpoiite rpaduku. Hampumep, xpyrosas
JuarpaMMa Io JaHHBIM O CPEIHEM KOJIMYECTBE MPOJAHHBIX BUACOUTD KAXKIBIM H3JATEIEM.
7. Bxirouute noNydeHHble TpaduKM B OTYET IO BBINOJHEHHON pabote. Caenaiite
COOTBETCTBYIOIIME BBIBOABI. COMPOBOANTE BCE MATEpHATbl B OTYETE KOMMEHTAPHUSIMH.
JIOTIOTHUTENTBHO OTMETHTE CUIIbHBIE U cnabbie cTopoHbl Pandas mpu pabote ¢ TaOIuIHBIMU
JTAHHBIMU OTHOCUTEIbHO Oubmuorexku Numpy.

Tema «Buszyanuzamus qaHHbIX cpenctBamu ss3bika Python» I[pumep keiica
Busyanuzanusa Habopa gaHHBIX « BpuInaHTeD
1. 3arpysute manHble Ha kommbloTep. OTpoiite Habop nanHeix B Python. Hampumep, c
MoMoIIbIo cpenct 6ubmmorexk Matplotlib unu Seaborn.
2. BHUMaTeIbHO O3HAKOMBTECH C COJIEPKUMBIM HAaOOPOB AaHHBIX. [Ipu HeoOGXoauMocTh
BOCITOJIB3YHTECH YK€ N3yUeHHBIMU OMOIMOTeKamMu, HarpuMep, Pandas.
3. YOeautech B IETOCTHOCTH U KOPPEKTHOCTH AaHHBIX. [1o HE0OXOomMMOCTH UCTIpaBbTE U
OYMCTUTE JaHHBIE.
4. TlpoBenuTe NOCTPOEHUE PANTMYHBIX TI'paUKOB HAa OCHOBE HWMEIOIIMXCA TaHHBIX:
scatter plot;
box plot; - bar plot; - pair plot; - line plot;
heat map; - violin plot.
[To »xemaHuro moctpoiiTe apyrue Tumbl rpadukoB. JlaHHbie M TrpaduKoB OTOEpPUTE
CaMOCTOSITEIbHO, PYKOBOJICTBYSICh IiesiecooOpa3HocThio.  Hampumep, wumeer cMbIch
MPOBEPUTH TUIIOTE3Y O 3aBUCUMOCTH 1IEHbl OPMJUIMAHTA OT KOJIMYECTBA KapaT, HO HE OYEHb
Pa3yMHO TTPOBEPSTH 3aBUCHMOCTb I[BETA OT pa3mepa.
5. O6006muTe MOIy4eHHbIE CBEACHMS, BKIIOUMB I'paUKu B OTUET IO MPOJEIaHHON pabore.
ConpoBouTte KaxKablil TpaduK KOMMEHTAPHUSIMH.

6. CnmenaiiTe BBIBOJBI O TOJIyUYEHHBIX pe3yibraTax. [logymaiiTte, Kak MOXHO NMPUMEHUTH
MOJIy4YeHHbIE CBEACHMS Ha MpakTuke. Hampumep, aBTOMaTU3UPOBATH MPOLECC HAZHAUYCHUS
MpeABAPUTEILHON LIEHBI KaXA0MYy OPUJUTMAHTY B 3aBUCUMOCTHU OT €TI0 XapaKTEPUCTHK, YTO
MOKET OBITh AKTYyaJIbHO B CUCTEMAaX C MIPUMEHEHUEM KOMITbIOTEPHOT'O 3pEHHUSI.

7. IlpencraBbTe pe3ynbTaThl pabOThl B YAOOHOM [jis Bac Buje. IIpeamoyTutenbHO B
dopmate npesenranuu Microsoft PowerPoint wnu ¢aiina pdf. Ko HT po n1p 3HaHwMii, 1 on
YUEHHBIX CJI yHiaT €I sMH NP U OC B o€ HUM P a3 eno B (M ony Jeit ) [Iporpa Mmmsr, o
CYILIECTBIIIETCS B ClIey 0 mUx ¢ op Max :

- TeKYIIUH KOHTPOJIb YCIEBAEMOCTH — OOECIEeUnBAET OLIEHUBAHKME XO/1a OCBOEHUS PA3/IEIOB
[Tporpammsl, mpoBOaUTCS B GOPME TECTA;

- TpakTUKa — obecrneuynBaeT KOMIUIEKCHOE OCBOEHHE BCeX BHUIOB NPOQecCHOHATbHON
JIeSITENIbHOCTU CUCTEMHOT'O aHAJIMTUKA;

- MIPOMEXYTOUHAsl aTTEeCTallMs — 3aBepUIaeT M3y4YeHHE OTAeIbHOro Moayyst IIporpammel,
MpOBOUTCS B (popMe 3aueTa;

- UTOTOBAs ATTECTAIUS — 3aBEPIIAET U3YUCHHNE BCEH MPOTrPaAMMBL.

Tekymuniit koHTpoJb. [lepeueHb MpUMEPHBIX 3aaHUI

Tema «IIpunoxenue muHeHOM anreOpbl B aHaause JaHHbIX» [Ipumep Tecta



1. Kak u3MeHsTCS cTaHmapTHbIE OIIMOKUA KOI(PPHUIIMEHTOB JIMHEWHOW PErpeccHy, eCIH
3HAYEHMs CIIy4alHOT'O 4WIEHA BO BCEX HAOIIOACHMSX BBIPACTYT B N pa3 (IIpU MOCTOSIHCTBE
OCTaJIbHBIX BEJINYUH):

HE U3MEHSITCS

BBIPACTYT BN pa3 ©  BBIPACTYT B N2 pas

YMEHBIIIATCS B 1 pa3
2. Iloxg momHON mpoOIEeMON COOCTBEHHBIX 3HAYEHMM 711 MATPULbI A TMOHUMAETCS:

HaX0>KJIeHUE BCEX COOCTBEHHBIX 3HAUCHUI

HAaXOXXJIEHUE HECKOJbKUX COOCTBEHHBIX 3HAYEHHUNH -  HAXOXKIEHUE HECKOJBKUX
COOCTBEHHBIX BEKTOPOB

HAXOXXJIEHHE BCEX COOCTBEHHBIX BEKTOpoB MaTpullbl Tema «Teopust BeposiTHOCTEN U

OCHOBa craTuctukm» Ilpumep Tecra
1. ITpu yBenmuennu oO0beMa BBIOOPKH N M OJJHOM U TOM K€ YPOBHE 3HAUMMOCTH a, IIUPHUHA
JIOBEPUTEIIBHOTO UHTEPBAJIA:

MOJKET KaK YMEHBIIUTBCS, TAK U YBEJIMUUTBCS ©  YMEHbIIAETCS

HE U3MEHSIETCS ©  yBEIIMYUBAETCSA
2. Kak HazbiBaeTcs unciao m0 (HacCTymIeHHs COOBITHMS B N HE3aBUCUMBIX HCHBITAHUSIX, B
KaXXIOM M3 KOTOPBIX BEpPOSITHOCTb IMOSIBJIEHUSI COOBITHSI paBHA p), OINpEIeNsieMoe W3

HEpAaBEHCTBA NP ( mO0 np - p:
HauboJplee - ONTUMAJIBHOE
HauBepOsSTHENIIEE - HEBO3MOKHOE

3. Ecum umeetcst rpynma U3 n HECOBMECTHBIX coObITHi Hi, 00pa3yronmx mojHyo TpyMIy
cobbITii, m wm3BecTHB BepositHoctu P(Hi), a cobbiTme A MOXET HACTYNUTH IOCHE
peanuzanuu onHoro u3 Hi, usBectHsl BepositHoctu P(A/ Hi), To P(A) Bwruucisercs mo
dhopmyite

bepnymm - baiieca

ITOJTHOM BEPOSITHOCTH
Tema «Cratuctuueckue meroas» [Ipumep Tecta

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

3¢h(HEeKTUBHOCTD U COCTOSITETLHOCTD

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

2. Ecnmu smMnmpuueckast ctatuctuka Ko HaxoauTes B «30HE 3HAUYMMOCTH», TO IMPUHUMAETCS
CTaTUCTUYECKOE PeIICHUE:
HE OTKJIOHSITH HyJIeBYIO runoTe3y HO - OTKJIOHUTB HyJIeBYyIO TunoTe3y HO;
HE OTKJIOHSTH HyJIeBYIO runoTe3y HO, XOTs B IeHCTBUTEIFHOCTH OHA Oy/IeT He BepHa
3. Cornacno F- kputepuro duiepa, NpaBUIbHBIM SIBIISIETCS CIEAYIOIIMH CTATUCTUYECKUN
BBIBOJI;
CTaTUCTUYECKU 3HAYMMBIX PA3IMYMN MEXy JUCIIEPCUSIMU B MEPBOM M BTOPOU IpyImax
HeT. Pa3muuust B cTeleHW OJHOPOAHOCTH IOKa3aTeed YpOBHS BEpOATbHOTO MBIIICHUS
MEXIy TPYIIaMUA OTCYTCTBYIOT
MMEETCSl CTATUCTHYECKOE Pa3INYue MEXIYy AUCIEPCUsIMU B TIEPBON M BTOPOM TpyIIIax.
[lo cremeHn OJHOPOAHOCTH TAKOTO IOKa3aTels, KaK YpOBEHb BepOAJbHOIO MBIIIJIEHUS,
MMEIOTCS Pa3Inyus MEX Iy TPyITaMu
OMIIMpUYECKOE  3HAaueHue F- kputepuss ~ Dumiepa  HAXOOUTCI B «30HE
HeonpeaeneHHocTH». HeoO0XoauMo  yBeIuYuTh OOBEMBI BBIOOPOK U MPOJIOTKUTH
HCCIe0BaHUE

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



1. Ckauaiite HaOop naHHBIX «/laHHBIE O MPOAYKTaX CylepMapkeTa». DTO MOXKET OBITh
Ha0Op MaHHBIX U3 JTIOOOTO OTKPHITOTO UCTOUHKKA, Hanmpumep, Kaggle, UCI, Data.gov u T.1.
2. Umnoptupyiite Habop nanHbix B Microsoft Excel.

3. OmeHuTe KayeCcTBO MW TOATOTOBKY maHHBIX. Ormpenenure, €CTh JH B JIAHHBIX
OTCYTCTBYIOIIIME 3HAYECHUS, BBIOpOCHI Wian aybOnmukatel. McrmpaBbTe JIOOBIE OIMMOKH WITH
HEIOCTATKU B JAHHBIX 110 HEOOXOIUMOCTH.

4. CoznmaiiTe CBOIHYIO TabOmMIily, 4TOOBI IMOCMOTPETh CpEelHee, MEIMaHy M CTaHAapTHOE
OTKJIOHEHHE JIUTS KaXKJI0TO MPOAYKTa MO KOJIMYECTBY MPOJAHHBIX €AUHUII M OOIICH BBIPYUKE.
5. Co3zpaiite amarpamMmbl I BU3yaJIM3allud JaHHBIX. Hampumep, MOXHO TOCTPOUTH
TUCTOTPAMMBI JIJII TOWCKA pachpeneieHus Uil KaXJAoTo TMPOJyKTa B KaTeropusix
MPOAAHHBIX €IUHUIL U OOIIIEeH BEIPYUYKH.

6. [IpoBepbTe THMOTE3bI OTHOCUTEIBHO JAAHHBIX, MCIOJB3Yys (QYHKIUIO aHAIN3a JAaHHBIX B
Microsoft Excel. Hampumep, MOXHO TTpOBEpPUTH, 3aBUCST JIM MMPOJTAHHBIE €IUHUIIBI OT THITIA
MPOJIyKTa WJIM OT C€30Ha (HaIpumep, JeTO, 3uMa, BECHa, OCCHB).

7. TlpencraBbTe pe3yJabTaThl BaIllero aHajduW3a C MOMOIIBI0 TpaUKOB U JHATPAMM.
CocraBbTe OTUET O pe3yiabTaTe padoTsl B Microsoft Word uinu PowerPoint.

8. CnenaiiTe BBIBOJABI M PEKOMEHIAIIMU, OCHOBAaHHBIC Ha aHanmu3e. Hampumep, MOXKHO
PEKOMEHIOBATh YBEIIMYHUTH IMPOW3BOJCTBO W TPOJAXY TeX IMPOIYKTOB, KOTOPHIE HMEIOT
OOJIBIIION CIIpOC.

Tema «OcHoBbI mporpammupoBanus Ha Python» Ilpumep keiica
PazpaboTka npumokeHns «IITaHUPOBIIMK 3a1a9» Ha s3bike Python

1. OnpenenuTe MOAXOAILYIO Bepcuto si3bika Python, o60cHOBaB crenaHHbI BBIOOD.

2. CaMOCTOATENbHO OCYIIECTBUTE BBIOOP MOAXOJALIEH HWHTETPUPOBAHHON  CpEJIbl
paspabotku (IDE) ¢ o6ocHOBaHMEM BbIOOpA.

3. Pazpaboraiite Texunueckoe 3aganue (T3) k mpunoxenuto. [IpoBenure npoexkTupoBaHue
MPUIOXKEHUS C y4eToM (yHKLIHMOHAJIa, KOTOPbIA JTOJDKHA BKJIIOYATh B ce0s peanuzyemas
nporpamma, a UMeHHO:

: CO3[IaHUE 3aJ]a4 CO CPOKAMU BBITIOJIHEHHUS; ©  BBIBOJ[ CIIMCKA BCEX CO3JITAHHBIX
3a7ay;
: peIaKTUPOBAHUE U YJAJIEHUE 3a4aY;
dbunpTpaums  3amady MO HA3BAHUIO WM CPOKAM  BBITOJIHEHHUS;
YBEIOMJICHUS] O KpaWHUX CPOKAX BBIMTOJIHEHUS 3a/1a4.

VYuture, 4To MeXIy 3alyCKaMH MPOorpaMMa JI0JIKHA XPAHUTh CBOU JAHHbIE HA HAKOIUTENE
na"HbIX. Mcronp3yiiTe 11 3TOro ar000# moaXoasmuii popMaT XpaHeHUs JaHHBIX Ha Balll
BBIOOD.

4. PazpaboraiiTe MpOTOTHUI MPUIOXKEHHUSI HA OCHOBE CO3/JAHHOTO IMMPOEKTA.

5. Ilpoananusupyiite paboTy mpoToTuna. 3a0KyMEHTUPYITE Bce HAlJIEHHbIE B TpOrpamMme
OIIMOKU U HETOYHOCTU. O1leHUTE YI00CTBO MOJI30BAHMS CO3JJaHHOM MPOTrpaMMOM, a TaKkKe
3¢ (GEeKTUBHOCTD €¢ paboThl C TOUKU 3PEHUsT CKOPOCTH JOCTIDKEHUS pe3yiabraTta. Hampumep,
32 KaKO€ MMHUMAJIBHO BO3MOJXHOE€ KOJIMYECTBO JEHCTBUM MOXKHO C€O34aTh 3ajady B
porpamme.

6. Ha ocHOBe BBISBJIEHHBIX HEIOCTATKOB MCIPABbTE U YJIYUILIUTE CO3JAHHYIO MPOTPAMMY.
ITo HEOOXOAMMOCTHM NPOBEAUTE MOBTOPHOE IMPOEKTUPOBAHHME MPOrpaMMbl M CO3JANTE
HOBBII IIPOTOTHII.

7. TloarotoBbTe OTYET, BKIIOYAIOIIMN B ceOsi dKpaHHbIE (HOPMBI PaOOTHI MPHUIOKEHHUS.
Cnenaiite BBIBOJBI 00 OCOOEHHOCTSIX pa3pabOTKU MNPUIOKEHUN THUIA «IIAHUPOBLIUK
3a7a4», C KOTOPBIMU BaM MPUIIIOCh CTOJKHYThCS IO X0y pa3paboTku. OTMeThTe Hanboee
yIauHble pEIIeHUs, KOTOpble BaM YAAJIOCh NPUMEHUTh NPH pPa3padOTKEe ITPOTPAMMBI.
OmnumuTe BO3HUKIIKME B X0/ pa3dpadbotrku mpobiiembl. Pacckaxure, kKakuM (pyHKIIMOHAIIOM
MO>KHO JOTIOJIHUTH Ballly TEKYIIYIO BEPCUIO TPOTPAMMBI.



Tema «bubnunoreka Numpy» ITpumep keiica
AHanu3 naHHbIX B Numpy Ha OCHOBE Habopa AaHHBIX «/laHHbIE O GyTOOIBHBIX MAaTUAX»

1. Ckauaiite HabOp maHHBIX «JlaHHBIE O PYTOONMBHBIX MaTYax». DTO MOXKET OBITH HAOOp
JTAHHBIX U3 JTI0OOTO OTKPHITOrO UCTOYHUKA, HanpuMep, Kaggle, UCI, Data.gov u T.1.
2. UmnoptupyiiTe Habop AaHHBIX B Python ¢ momoipio oubnmmorekn Numpy.
3. OieHuTe KayecTBO U MOATOTOBKY JaHHbIX. Ompenenurte, €CTh JU B JAHHBIX
OTCYTCTBYIOIIME 3HAYEHUS, BBIOpOCHI WM aybOnukatel. McnpaBbTe J0OBIE OIIMOKH WIIN
HEJOCTATKHU B JAHHBIX IO HEOOXOAUMOCTH.
4. TlpoBeauTe CTATUCTUYECKMN aHAIM3 JaHHBIX. BkirounTe B BalllM MCCIIETOBAHUS
cnenyroume MOoKa3aTeau U TaOJIUIIbI:

pacueT CpeHero KOJIMUYECTBA TOJIOB, 3a0UTHIX KaXI0M U3 KOMAH]I;
CBOAHAs TaOnMIa C pe3yabTaTaMU KaXXIOW M3 KOMAHI B BHAE «IOOembI/

HUYBU / TOPAXKEHUS;
: CIMCOK M3 5 JIy4IIMX KOMAaH/ 10 pe3ybTaTaM MPOBEACHHBIX MATUEH.
B 3aBucuMocTM OT MMEIOIIMXCS JAHHBIX JIOMOJHUTE WM M3MEHUTE BbIIIEITPUBEICHHbIE
nyHKThl. Hampumep, MOXHO TTPOBECTH pacyueT KOJIMYECTBA MOTYUEHHBIX KPACHBIX KapTOUEK
KaXJIOM KOMAHIOW 3a OIPENEIICHHBIM IPOMEXYTOK BPEMEHM, WIM IIOCUMTATH CpEIHEE
KOJIMYECTBO MOJIy4Ya€MbIX TPaBM, XapaKTE€PHOE MJIsi KOHKPETHON KOMAaH[bl Ha MPOTSXKEHUU
HECKOJIbKMX UT'POBBIX CE30HOB.
5. TloaArotoBpTe M MPOBEPHTE HECKOJIBKO THUIIOTE3 OTHOCUTEIBHO MMEIOUIUXCS JAHHBIX.
Hanpumep, 1okaxute Wiu OMPOBEPTHUTE TUIIOTE3Y O TOM, YTO CLIOPTCMEHBI UMEIOT JIyUIIIne
[I0KA3aTeJN B IEPBOU MOJIOBUHE MAT4a, YeM BO BTOPOI.
6. IlpencraBpTe NOJY4YEHHBIE pE3yJbTaThl B BHAE oT4yeTa. OTUeT MOXKHO CO31aTh B
nporpammax Microsoft Word u Microsoft PowerPoint. Ilo »enanuio mojiydeHHBIE C
nmoMoIso Numpy CBOJHBIE TaOJIUIIBI M MMOKA3aTEIM MOXHO MMIIOPTHPOBATh B Microsoft
Excel, 4T0OBI cO31aTh MUarpaMMbl U Tpa(UKy 711 BU3yaIu3alliy IMOJTYICHHBIX TaHHBIX.
7. JIONOJIHUTE OTYET BBIBOJAAMM U MPOTHO3aMHU KACATEIBbHO PE3YyJIbTATOB KOMAHJ WIM HUX
y4acTHUKOB. Hampumep, caenaiTe NporHo3 Ha pe3yjJbTaTUBHOCTh KOMAHBI B CIEIYIOLIEM
WUTPOBOM CE30HE, YUUTHIBAS MPEABIYIINE TOKA3ATEeIN KOMaH/Ibl, COCTOSIHHE CIOPTCMEHOB U
JIpyTHe MOKa3aTelu.

Tema «COop, opranuzanus u XxpaHeHue JaHHbIX» [Ipumep keiica
Co3pnanue Habopa TaHHBIX HA OCHOBE MHTEPHET-KaTajiora KHUT
1. Haiinute Ha npocropax cetu MHTepHeT kaTanoru KHUr. OOBIYHO MX MOXHO HalTH Ha
caiiTax, 3aHUMAIOUIUXCA JUCTPUOYLIMEN KHUKHON MPOAYKIIUH.
2. BHUMAaTENbHO U3YyUUTE COJAEPKUMOE KATAJIOIOB, & TAKKE JAHHbIE, KOTOPBIMU OIIMCBHIBAIOT
KHUTHU B KaTajore.
3. OT6epute kaTasor, Haubosee OJIM3KUIL IO CONEPKAHUIO K CIEAYIOLIUM XapaKTepUCTUKAM:
y KHUT €CTb 3ar0JI0BOK U OIMCAHUE;
YKa3aHO aBTOPCTBO;
OTMEUYEHO KOJIMYECTBO CTPAHULI; * MIPUCYTCTBYET 'O/l U3IAHUS;
yKa3aHO BO3PACTHOE OIPAaHUYCHHUE.
4. Ilponymaiite ¢gopmaT XpaHeHUs OyIylIMX AaHHBIX. YUTHUTE, YTO BaM IMOHAAOOMUTCS
nH(bopMaIms, epeurciieHHasl B myHKTax Boime. [Tomumo 3To#t mHpOpManmy HEOOXOIUMO
MOAyMaTh, Kakas emle MHPOpMalus MOXKET MOHATOOWTHCS ISl BBITTOJTHEHHS CIIEAYIOIINX
3agad:
: 0TOOP HanboJIee MOMYJISIPHBIX KHUT C TPYIIIIUPOBKOM IO J)KaHpaM; - BBIBOJ 5
caMbIX 00CYK/1aeMbIX KHUT;
: OTOOpa)keHHe CcaMOM [emeBOM M caMOW JOporol KHUI B KaTaJore.
Nnudopmanuro nis pemieHns 0003HAYEHHBIX 3a7a4 TaKKe HEOOXOAMMO BKIIIOUUTH B HAOOp
JTAHHBIX.
5. IIpoBenuTte cOOp AaHHBIX ¢ MOMOIIbIO CpeAcTB si3bika Python. Hanpumep, nocpeacrsom



oubmorek Beautiful Soup u Scrapy.
6. CoxpaHuTe 1aHHbIe B BBIOpaHHOM (hopMmaTte XpaHeHust JaHHbIX. [I[poBephTe nx

LIEJIOCTHOCTh M JOCTOBEPHOCTh. B cilyuae ommOOK YCTAHOBUTE HMCTOUYHHK HCKaKCHHIA.
Hampumep, ommbka B mporpaMMe WIN pa3pbiB HHTEPHET-COCTMHCHMUS.
7. IloaroToBbhTE OTUET, BKIIOYAIOIMIUMA B c€0s1 BBIICPIKKHU U3 COOPAHHBIX JAHHBIX U OMKMCAHUE
K HUM. OOBsicCHUTE, KaK cOOpaHHbIE JaHHbIE MOTYT MIOMOYb B PELICHUHU 3aJau U3 MyHKTa 4
HACTOSIIETO Keiica, a TaKKe OIMIINTE, KaKhe elle 3aJadyd MOXKHO DPEIIUTh C MOMOIIBIO
COOpaHHBIX JAHHBIX.

Tema «Pabora ¢ manusiMu B Pandas» I[Ipumep keiica
UccnenoBanue mokaszateneil nmpojaxu Bumeourp c¢ nomoinbio Pandas 1. 3arpysute Habop
JIAHHBIX O MPOAAaXax BUIACOUTD.
2. Otkpoiite ero B Python ¢ momompio 6ubmuorexkn Pandas.
3. Hcnonp3yiiTe OCHOBHbIe MeTonabl OuOmmorexkn Pandas, Takme xak head(), info() u
describe(), 4yTOOBI O3HAKOMHUTbCS C AaHHBIMH. OOpaTUTe BHUMAaHUE Ha TOJIy4aeMble
CTaTUCTUYECKHE TTOKA3aTENH.
4. O3HaKOMUBIIUCH C TAHHBIMU, ITPOBEPHTE HAOOP JAHHBIX HA OIIMOKH, IMPOITYCKH, ITPOUNE
nckaxxeHus. [1o0 BO3MOXXHOCTH UCITPABbTE UX.
5 ITpoBenuTe pacuer U BBIBOJ CIEAYIOLIMX [IOKA3ATEIIECH:

CpellHee KOJIMUECTBO MPOIaHHBIX KOTIUNA BUJICOUTD JJISI KaXKI0TO U3/1aTES;

HanboJyiee «yCIEUIHbIN» UW3IaTelb BUACOUTP IO I[IOKA3ATENI0 KOJIMYECTBa
HpO)_'[aHHBIX UTp TIO CTpaHaM;

M3/1aTeNb C HAUOOIBIIUM KOJTUYECTBOM MTPOJAHHBIX KON BUICOUTD;

urposas 1atgopma ¢ HaMOOJBIIUM KOJUUYECTBOM pEaIM30BAHHBIX KOMHUH
BUJICOUTD.
Pacuyer nononHUTENbHBIX TOKa3aTEIEH MPUBETCTBYETCSI.
6. 3arpy3ute manHble B Microsoft Excel m moctpoiite rpaduku. Hampumep, kpyrosas
JarpaMMa Io JaHHBIM O CPeIHEM KOJIMUECTBE MPOJAHHBIX BUICOUTD KaXKIbIM U3IATEIIEM.
7. Bxmarouute TMOJIydeHHbIE TpauKM B OTYET IO BBINMOJHEHHOW paborte. Crenaiite
COOTBETCTBYIOIIME BbIBOABL. COMPOBOAUTE BCE MaTepUaTbl B OTUYETE KOMMEHTAPUSIMHU.
JlOTIOTHUTENIFHO OTMEThTE CUJIbHBIE U cliadble cTOpoHbl Pandas mpu paboTte ¢ TaOIUUYHBIMU
JTAHHBIMU OTHOCUTEIBbHO OMOIMoTeKn Numpy.

Tema «Buzyanuzamnus qaHHBIX cpeacTBamu si3bika Python» Ilpumep keiica
Busyanuzanus Habopa gaHHbIX « BpuInanTeD
1. 3arpysute manable Ha kommnbloTep. OTpoiite Habop manHbeix B Python. Hampumep, c
MOMOIIIBI0 cpeficTB bubmmorek Matplotlib unn Seaborn.
2. BHUMAaTEIbHO O3HAKOMBTECHh C COICPKHMMBIM HAOOpPOB MaHHBIX. IIpM HEOOXOAUMOCTH
BOCIIOJIb3YUTECH YK€ U3yueHHbIMU OubIMoTeKamu, Hanmpumep, Pandas.
3. Yb6enurech B LIETOCTHOCTU UM KOPPEKTHOCTU JAHHBIX. [10 HEOOXOAMMOCTH UCHpaBbTE U
OYMCTUTE TaHHBIE.
4. TlpoBeawTe TMOCTPOCHHE PpA3TUYHBIX TIpPaQUKOB HA OCHOBE HMEIOIIMUXCS [AHHBIX:
scatter plot;
box plot; - bar plot; - pair plot; - line plot;
heat map; - violin plot.
[To xemanuro mocTpoiite aApyrue TUNbl TpadukoB. [anHbie 118 rpadukoB oTdOepure
CaMOCTOSITEIbHO, PYKOBOJCTBYSCH ILelecooOpa3zHocThio.  Hamnpumep, wumeer cmbic
MPOBEPUTH TUIOTE3Y O 3aBUCUMOCTH 1IEHbl OPUJUIMAHTA OT KOJIMYECTBA KapaT, HO HE OYEHb
pa3yMHO IPOBEPSITh 3aBUCUMOCTb 1[BETA OT pa3Mmepa.
5. O6006muTe MOJIy4eHHbIE CBEACHMS, BKIIOUMB I'paUKU B OTUET IO MPOJEIIaHHOM pabore.
ComnpoBoauTte KaXIblii TpaduKk KOMMEHTAPUSIMH.



6. CnmenaiiTe BBIBOJBI O TOJIyUYEHHBIX pe3yibraTax. [logymaiite, Kak MOXHO NMPUMEHUTH
MOJIYy4YeHHbIE CBEACHMS Ha MpakTuke. Hampumep, aBTOMaTU3MPOBATH MPOLECC HAZHAUYCHUS
MpEeIBAPUTEIIBHOMN LIEHBl KaXXIOMY OpPHJUIMAHTY B 3aBUCUMOCTH OT €ro XapaKTEePHUCTHUK, YTO
MOJKET OBITh AKTYyaJIbHO B CUCTEMAaX C MIPUMEHEHUEM KOMITbIOTEPHOT'O 3PEHHUS.

7. IlpencraBbTe pe3ynbTaThl pabOThl B YIOOHOM [jis Bac Buje. IIpeamodyTutrenbHO B
dopmare mnpesentarmun  Microsoft PowerPoint wumm ¢aitma pdf. Kontpons 3HaHWMii,
MOJYYEHHBIX  CIIyHIATENISIMM TNPU  OCBOGHMM  pasaenoB  (Moxayieit) IIporpamwsbi,
OCYIIECTBJISIETCS B CeAyIOMUX popMax:

- TeKYIIUH KOHTPOJIb YCIEBAEMOCTH — OOECIIEUNBAET OLIEHUBAHKME XO/1a OCBOEHUS Pa3/IEIOB
[Tporpammel, mpoBOaUTCS B OPME TECTA;

- TpakTUKa — oOecrneuynBaeT KOMIUIEKCHOE OCBOEHHE BCeX BHUIOB NpOodecCHOHATbHON
JeSITEIbHOCTU CUCTEMHOT'O aHAJIUTUKA;

- MPOMEXYTOYHAsl aTTECTAllMs — 3aBepUIaeT M3y4YeHHE OTAeIbHOro Moayisi [Iporpamwmel,
MPOBOAUTCS B (hOpMeE 3a4eTa;

- UTOTOBAs ATTECTAIUS — 3aBEPIIAET U3YUCHHUE BCEH MPOTrPAMMBL.

Tekymuniit koHTpoJb. [lepeueHb MpUMEPHBIX 3aJaHUI

Tewma «I1punoxenue nuHelHON anreOppl B aHaau3e AaHHbIX» [Ipumep tecta
1. Kak u3MeHsTCS cTaHmapTHble OMIMOKM KO3(DPPUIMEHTOB JIMHEWHOW pErpeccuu, eciu
3HAYEHUs CIYYalHOTO ujieHa BO BCeX HAOJIOAEHUSX BBIPACTYT B N pa3 (MpH MOCTOSHCTBE
OCTaJIbHBIX BEJIMYUH):
HE U3MEHSTCS
BBIPACTYT B N pa3 ©  BBIPACTYT B n2 pas
YMEHBILIATCS B N pa3
2. Tlox momHOW TpOOIEMON COOCTBEHHBIX 3HAYCHWMA MJII MATPUIBI A TMOHMMAETCS:
HaXOXJIEHUE BCEX COOCTBEHHBIX 3HAUEHUI
HaXO0XXJIEHUE HECKOJIbKUX COOCTBEHHBIX 3HAYEHMH -  HaXOXJIEHHE HECKOJIBKHX
COOCTBEHHBIX BEKTOPOB

HaxO0KJIEHUE BCEX COOCTBEHHBIX BEKTOpOB MaTpullbl Tema «Teopusi BeposiTHOCTEH U

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

MOJKET KaK YMEHBIINUTBCS, TAK U YBEIIMYUTHCS ©  YMEHBIIAETCS

HE U3MEHSECTCS ©  YBEJIMYMBACTCSA
2. Kax HaszbiBaercd uyucino mO (HACTyIUIEHMsSI COOBITHS B N HE3aBUCUMBIX HCIBITAHUAX, B
KaXIOM U3 KOTOPBIX BEPOSTHOCTb IIOSIBIEHUS COOBITUS paBHA p), OIpEAEIsieMOe U3

HEpABEHCTBA NP ( m0 np - p:
HauoOobLIEE * ONTUMAJIbHOE
HAUBEPOSITHEHUIIIEE * HEBO3MOXKHOE

3. Ecnu umeercs rpymnmna U3 n HECOBMECTHBIX coObITHIl Hi, 0Gpa3yronmx MojgHyo T'PYIITy
coObITHI, W u3BecTHBI BepositHocth P(Hi), a coObiTme A MOXET HACTYyNHUTh IIOCIIe
peamu3anmuu omHoro u3 Hi, m3BectHsr BepositHoctu P(A/ Hi), To P(A) Beruucisercs 1mo
dhopmye

bepnynnm - baiieca

MOJIHOW BEPOSITHOCTHU
Tema «Cratuctuueckue Mmetoawsd I[Ipumep Tecta
1. Tlepeunmcnure OCHOBHBIE CBOWCTBA TOYEYHBIX OIICHOK: *  HECMEIIEHHOCTh U
3 PEKTUBHOCTH

3¢h(HEKTUBHOCTD U COCTOSITETLHOCTD



HECMEIEHHOCTh, 3()P(PEKTUBHOCTP U  COCTOSITEIBHOCTH *  HECMEUICHHOCTh W
COCTOSITEIIBHOCTD
2. Ecnu smnpudeckast cratuctuka Ks HaxonauTcs B «30HE 3HAUUMOCTH», TO MIPUHUMAETCS
CTATUCTUYECKOE PEILICHHUE:
HE OTKJIOHSTH HyJieByto runote3y HO - OTKJIOHUTb HyJeByI0 runote3zy HO;
HE OTKJIOHSTH HyJeBYI0 runotedy HO, XOTs B 1eCTBUTEILHOCTU OHA Oy/IET HE BEpHA
3. Cornacuo F- kputepuito duiepa, NpaBWIbLHBIM SIBIISIETCS CIEAYIOIIUNA CTATUCTUYECKUI
BBIBOJI;
CTATUCTUYECKU 3HAYMMBIX PA3IMYUN MEXYy AUCIIEPCUSIMU B IIEPBOM U BTOPOU IpyImax
HeT. Pasznmuuus B cTeneHW OAHOPOAHOCTH TOKa3aTelell ypOBHS BEpOAJIbHOTO MBILUIEHUS
MEXAY IpyNIaMyi OTCYTCTBYIOT
MMEETCSl CTATUCTUYECKOE PA3IMYUE MEXKAY AUCIEPCUSIMU B IIEPBOM U BTOPOM I'pyIIIAX.
ITo cremeHn OTHOPOTHOCTHM TAKOrO MOKa3aTess, KaK YpOBEHb BepOAIbHOTO MBIIUICHHUS,
HAMEIOTCS PA3IMUns MEXAY IpyHIiamMmu
SMIIMpUYECKOE  3HadYeHue F- kputepuss ~ Dumiepa  HAXOOUTCI B «30HE
HeonpeAesieHHocT». HeobxoauMo yBeauuuTb o0OBbEMBbI BBIOOPOK U MPOJOJIKHUTH
HCCIIEN0BAHNE

Monyne 2. MHcTpyMeHThI aHanu3a JaHHbIX Tema «BusyanbHble MHCTpyMeHTHD» [lpumep
Keica
AHanu3 naHHbIX Ha 6a3e Microsoft Excel:

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

3. OneHuTe KayecTBO M NOATOTOBKY HOaHHbIX. Ornpenenure, €cTb JU B JIaHHBIX
OTCYTCTBYIOIIIME 3HAYE€HUs, BbIOpOCHl Win Ayonukatel. McmpaBbTe T100BIE OIMMOKK WIIN
HEOCTATKHU B JJAHHBIX IO HEOOXOIUMOCTH.

4. Co3pnaiiTe CBOAHYIO TaOIUIly, YTOOBI MOCMOTPETHh CpelHee, MeIUaHy M CTaHJIapTHOE
OTKJIOHEHHE JJIsI KaXKJI0TO MPOAYKTA MO KOJIUUYECTBY MPOJAHHBIX €UHUIl U OOIIEi BBIpYUKE.
5. Co3spaiite auarpamMMmbl IS8 BU3yaJIM3allid JaHHBIX. Hampumep, MOXHO TOCTPOUTH
TUCTOTPAMMBI IS TIOWCKA paclpeneieHus Ui KaXJA0TO TMPOJyKTa B KaTerOpUsX
MPOJIAHHBIX €AMHUIL U OOIIEH BBHIPYUYKH.

6. IIpoBepbTe TUIMOTE3bI OTHOCUTEIIHBHO JTAHHBIX, UCIOJb3Yys (PYHKIUIO aHAlIW3a JAHHBIX B
Microsoft Excel. Hanpumep, MOXHO pOBEpPUTH, 3aBUCAT JIM MPOJAHHBIE €IUHUIIBI OT TUIIA
MIPOJIyKTa WIIM OT Ce€30Ha (HaIpumMep, JeTo, 3uMa, BeCHa, OCCHB).

7. TlpencraBbTe pe3yJabTaThl BaIllero aHajduW3a C TMOMOIIBI0 TpaUKOB U JHArpaMM.
CocrtaBbTe OTYET O pe3ynbTaTte paboThl B Microsoft Word wim PowerPoint.

8. CnenaiiTe BBIBOJABI M PEKOMEHJAIIMU, OCHOBaHHbIE Ha aHanmuze. Hampumep, MOXHO
PEKOMEH0BATh YBEJIMYUTH MPOU3BOJCTBO M MPOAAXKY TeX MPOAYKTOB, KOTOPbIE HUMEIOT
00JIBIIION crIpoC.

Tema «OcHoBbI mporpammupoBanus Ha Python» I[lpumep keiica
Pa3zpaboTka npuiioxxeHus «IIIAaHUPOBIIUK 3a1a4» Ha s3bike Python

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

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

3. Pa3paboraiite Texuuuyeckoe 3aganue (T3) k nmpunoxenuto. IlpoBenute mpoeKTUPOBAHUE
MPUJIOKEHUS C y4eToM (YHKIIMOHANIA, KOTOPBIA [TOJDKHA BKJIIOYATH B ce0s peanusyemas
nporpaMma, a UMeHHO:

: CO3/1aHMe 3a7a4 CO CPOKAMM BBITIOJIHEHUS; ©  BBIBOJI CITMCKA BCEX CO3/IaHHBIX



3aj1ad4;
. PEAAKTUPOBAHME U YAAJICHUE 3a/1aY;

¢bunpTpanMs  3ama4y MO HA3BAHWUIO WM CPOKAM  BBITOJIHEHHS;
YBEIOMIIEHUS O KPAHUX CPOKaXxX BBITIOJIHEHUA 3a/1a4.

YuTute, 4TO MEXAY 3aIyCKaMu MPOrpaMma JO0JKHA XPAaHUTh CBOM JAHHBIE HA HAKOIIUTENE
na"HbIX. Mcronp3yiiTe 1 3TOro Jr000# MoAXOoaamuii popMaT XpaHEHUS JaHHBIX Ha Balll
BBIOOD.

4. PazpaboraiiTe IpOTOTUI MPUIOXKEHHS HA OCHOBE CO3/TAHHOTO IMMPOEKTA.

5. Ilpoananuszupyiite paboTy mpoToTuna. 3aJJ0OKyMEHTUPYITE Bce HAlJIEHHbIE B TpOrpamMme
OIIMOKHU U HETOUYHOCTH. OLIeHUTe YI00CTBO MOIB30BAHUS CO3JAaHHOM MPOrpaMMON, a TaKkKe
3¢ GEeKTUBHOCTH €¢ paboThl C TOYKU 3PEHUsI CKOPOCTH JOCTIDKEHUs pe3yiabraTta. Hampumep,
32 KaKO€ MHHHUMAJIbHO BO3MOXHOE€ KOJIWYECTBO [ACUCTBUI MOXHO CO3[1aTh 3axauyy B
MpOoTrpaMMe.

6. Ha ocHOBe BBISIBIEHHBIX HEOCTATKOB MCIPABBTE M YJIYUIIUTE CO3JAHHYIO IPOrpPaMMYy.
I[To HEOOXOAMMOCTHM NPOBEAUTE MOBTOPHOE MPOEKTUPOBAHHME MPOrpaMMbl M CO3JANTE
HOBBII IIPOTOTHII.

7. TloArotoBbTE OTYET, BKIIOYAIOIIMN B cebsi dKpaHHbIE (HOPMBI PAOOTHI MPHUIOKEHHUS.
Cnenaiite BBIBOJBI 00 OCOOEHHOCTSIX pa3pabOTKU MPUIOKEHUN THUIA «IUIAHUPOBIIUK
3a7jauy», C KOTOPBIMU BaM MPUIIIOCH CTOJIKHYTHCS MO X0y pa3paboTku. OTMeThTe Hanboee
yIayHble PEIIEHUs, KOTOPbhIE BaM YJIAJIOCh INPUMEHUTH IPU pa3pabOTKEe MPOTPaAMMBL.
OnuiuTe BO3HUKIINE B XOA€ pa3padoTku mpobiembl. Pacckaxkute, kKakum (yHKIIMOHAIOM
MO>KHO JOTIOJTHUTH Ballly TEKYIIYIO BEPCUIO TPOTPAMMBI.

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 JIFOOOTO OTKPHITOrO UCTOYHUKA, HanpuMep, Kaggle, UCI, Data.gov u T.1.
2. UmmnopTupyiite Habop nanHbix B Python ¢ momotpio 6mbmmorekn Numpy.
3. Ouenure KayecTBO U MOATOTOBKY JaHHbIX. Omnpenenure, €CTh JU B JAHHBIX
OTCYTCTBYIOIIME 3HAYEHUS, BBIOpOCHI Wian aybnmukatel. McnpaBbTe J0OBIE OIIMOKH WIIH
HEJOCTATKHU B JAHHBIX IO HEOOXOIUMOCTH.
4. TIlpoBeauTe CTATUCTUYECKUN aHaIW3 JaHHBIX. BKJoYnTe B BalllM UCCIEAOBAHUS
cne)ly}oume MoKa3aTeau U TaOJIUIIb:

pacueT CpeTHEero KOJIUUECTBA TOJIOB, 3a0UTHIX KaXI0W U3 KOMAH]I;
CBOJHAsl Tabjuua ¢ pe3yJbTaTaMy KaXJIOW M3 KOMaHJ B BuAe «mobdensl/

HUYBH / IOPAKEHUS;
: CIUCOK U3 5 JTyYIIMX KOMAaH/ IO pe3yIbTaTaM MPOBEACHHBIX MAaTUEH.
B 3aBucuMocCTH OT MMEIOLIMXCS JAHHBIX [OINOJHUTE WM W3MEHUTE BbILIEIPUBEICHHbIE
nyHKThl. Hampumep, MOXHO MPOBECTH pacueT KOJUUYECTBA MOJYYEHHBIX KPACHBIX KapTOUYEK
KaXXIOM KOMAHAON 3a ONpeAesieHHbId MPOMEXYTOK BPEMEHM, WIM IOCUUTATH CpEIHee
KOJIMYECTBO IMOJIYYAEMbIX TPABM, XapaKTEPHOE 11 KOHKPETHOW KOMAHAbl Ha MPOTSKEHUU
HECKOJIbKMX UT'POBBIX CE30HOB.
5. IloaAroroBpTe M INPOBEPHTE HECKOJIBKO TMIIOTE3 OTHOCHUTEIBHO MMEIOLIMXCS JAHHBIX.
Hanpumep, noxaxute Wi ONpOBEPTHUTE TUIIOTE3Y O TOM, YTO CHOPTCMEHBI UMEIOT JIyUIlIne
MOKa3aTesy B IEpBOM MOJIOBUHE MaT4ya, YeM BO BTOPOU.
6. IlpeacraBpTe NOIy4YEHHBIE PE3yJbTaThl B BUAe oT4yeTa. OTUET MOXKHO cO34aTh B
nporpammax Microsoft Word u Microsoft PowerPoint. Ilo jxemanHuio mnoiydeHHbIE C
nomMoinbio Numpy CBOJHBIE TAOIUIIBI U MOKA3aTEIu MOXHO MUMIIOPTHUPOBaTh B Microsoft
Excel, uToOBI co31aTh [uarpaMMbl U rpaduKy 171 BU3yaIu3alluM MOJTyYEHHbBIX TaHHbIX.
7. J1ONOJIHUTE OTYET BBIBOJAAMU U MPOTHO3AMH KACATEIbHO PE3YyJbTATOB KOMAHA WU UX
y4acTHUKOB. Hampumep, caenaiTe NporHo3 Ha pe3yJbTaTUBHOCTh KOMAHABI B CIEIYIOLIEM
UTPOBOM CE€30HE, YUMThIBAs MPEAbIAYIINE ITIOKA3aTeIN KOMaH/bl, COCTOSIHUE CHOPTCMEHOB U
JIpyTHE MOKa3aTeNu.



Tema «COo0p, opranu3anus u XxpaHeHue JaHHbIX» [Ipumep keiica
Co3pnanue Habopa TaHHBIX HA OCHOBE MHTEPHET-KaTajlora KHUT
1. Haiinute Ha npocropax cetu MHTepHeT kaTamoru KHUr. OOBIYHO MX MOXHO HalTH Ha
caifTax, 3aHUMAIOUIUXCS TUCTPUOYIIMEN KHUKHON MPOAYKIIUH.
2. BHUMAaTENbHO U3YyUYHUTE COJAEPKUMOE KATAJIOTOB, & TAKKE JAHHbIE, KOTOPBIMU OIUCBHIBAIOT
KHUTHU B KaTajore.
3. OT6epute kaTasor, Haubosee OJIM3KUI 1O CONEPKAHUIO K CIEAYIOLIUM XapaKTepUCTUKAM:
y KHUT €CTb 3ar0JI0BOK U OIIMCAHUE;
YKa3aHO aBTOPCTBO;
OTMEYEHO KOJIMYECTBO CTPAHUII; * MIPUCYTCTBYET I'OJ U3IAHUS;
yKa3aHO BO3PAacTHOE OIPaHUYEHUE.
4. Tlponymaiite ¢gopmaT XpaHeHUs OyIylIMX AaHHBIX. YUTHUTE, YTO BaM MOHAAOOMUTCS
nH(popMalus, NepeunciIeHHas B myHkrax Balme. [Tomumo 3Toil mHpOpManu HEOOXOIUMO
MoAyMaTh, Kakas emle MHGOpMalHs MOXKET MOHAJOOWTHCS ISl BBITTOJTHEHHS CIIEAYIOIINX
3ajau:
: 0TOOP HanboJIee MOMYJISIPHBIX KHUT C IPYIIIMPOBKOM 1O )KaHpaM; - BBIBOJ 5
CaMbIX 00CYK/1aeMbIX KHUT;
. oToOpakeHHe caMON JellleBOH W caMOW JOpOrol KHUT B KaTajore.
Nnudopmanuro ns pemieHrnss 0003HAYCHHBIX 3a7a4 TaKXKe HEOOXOAMMO BKIIFOUUTH B HAOOp
JTAHHBIX.
5. IIpoBenute cOOp AAaHHBIX ¢ MOMOIIbIO CpeACTB si3bika Python. Hanpumep, nocpeacrsom
oubamorek Beautiful Soup u Scrapy.
6. CoxpaHute JaHHbIE B BHIOpaHHOM (hopmaTe XpaHeHusl JaHHbIX. [IpoBephTe ux

LIEJIOCTHOCTh M JIOCTOBEPHOCTh. B ciiyyae OmMMOOK yCTaHOBUTE MCTOYHUK HCKAYKEHUI.
Hanpumep, ommbka B mporpaMmmMme UK pa3pblB UHTEPHET-COSANHEHUS.
7. I1oaAroToBhTE OTUET, BKIIOYAIOIIUM B c€0s1 BBIIEPKKHU U3 COOPAHHBIX JAHHBIX U ONHUCAHUE
K HUM. OOBSICHUTE, KaK COOpaHHbIE JaHHbIE MOTYT MMOMOYb B PEIICHUU 3aJay U3 MyHKTa 4
HACTOSIIIIETO Keica, a TakXe OIMIINTE, KaKHUe eIlle 3aJaud MOXKHO PelIMTh C MOMOIIbIO
COOpaHHBIX JAHHBIX.

Tema «Pabota ¢ nanasiMu B Pandas» [Tpumep ketica
HccnenoBanue mokaszateneil mpojaxu Bumeourp ¢ nomoinbio Pandas 1. 3arpysute Habop
JIAHHBIX O MPOJaXax BUICOUTD.
2. Otkpoiite ero B Python ¢ momorpto oubnmumoreku Pandas.
3. Hcnonp3yiiTe OCHOBHBIe MeTonabl OmOmmoTekw Pandas, Takme kak head(), info() u
describe(), 4TOOBI O3HAKOMUTHCS C MOaHHBIMH. OOpaTuTe BHUMAHHME Ha TOJIydaeMble
CTATUCTUYECKHUE ITOKA3ATEIH.
4. O3HaKOMUBIIUCH C IAHHBIMU, MTPOBEPHTE HAOOP AAHHBIX HA OIIMOKU, MPOITYCKH, MPOUUe
nckaxxeHus. [1o BO3MOKHOCTU UCIIPABbTE UX.
5 [TpoBenuTe pacdeT M BBIBOJ CIETYIOIINX MTOKA3ATEIICH:

CpeaHee KOJIMYECTBO MPOJAHHBIX KON BUACOUTD TS KaXI0TO U3TATENS;

HanboJee «yCHeUIHbI» H34aTelb BUJICOUTP IO IOKA3aTEII0 KOJIMYECTBA
HpO,Z[aHHLIX UTp IO CTpaHaM;

U3M1aTelb C HAMOOIIBIIIUM KOJIMUYECTBOM ITPOIAHHBIX KOIMUN BUICOUTD;

urpoBasi miatgopMa ¢ HAUOOIBIIUM KOJMYECTBOM PEATM30BAHHBIX KOIIHIA
BUJICOUTD.
Pacuyer nonomHUTENBHBIX TOKA3aTEIeH MPUBETCTBYETCSI.
6. 3arpy3ute naHHble B Microsoft Excel u mocrpoiite rpaduku. Hampumep, xkpyromas
quarpaMMa Io JTaHHBIM O CPETHEM KOJIMYECTBE MPOJAHHBIX BUACOUTP KAXKIBIM H3TATEIIEM.
7. Bxirounte TmONy4YeHHBbIE TpadUKM B OTYET IO BBIMOJHEHHON pabote. Cremnaiite
COOTBETCTBYIOIIME BbIBOJABI. COMPOBOAMTE BCE MATEpHalIbl B OTYETE KOMMEHTAPHUSIMH.
JIOMOTHUTENIbHO OTMEThTE CUIIbHBIE U cllabble cTopoHbl Pandas nmpu paboTe ¢ TaGIMYHBIMU



JTAHHBIMU OTHOCHUTEIBbHO OMOInoTeKkn Numpy.

Tema «Busyanuzanus TaHHBIX cpecTBaMu si3bika Python» [Tpumep ketica
Busyanuzanus Habopa gaHHbIX « BpuInanTeD
1. 3arpysure manHble Ha koMmmbloTep. OTpoiite Habop manHbeix B Python. Hampumep, c
MOMOIIIBI0 cpeficTB oubmmorek Matplotlib mmm Seaborn.
2. BHUMAaTenbHO O3HAKOMBTECh C COJEPKUMBIM HabOpoB AaHHBIX. [Ipu HeoOXoaMMOCTH
BOCHOJIB3YHTECh YK€ U3yUYEeHHBIMH OuOInoTeKamMu, Hanpumep, Pandas.
3. YOeautech B LIEIOCTHOCTH U KOPPEKTHOCTU AaHHBbIX. I1o HeoOXomumocTu ucnpaBbTe U
OYHCTUTE JaHHBIE.
4. TlpoBeawTe TMOCTPOCHHE PpA3TUYHBIX TpPaQUKOB HA OCHOBE HMEIOIINUXCS JAHHBIX:
: scatter plot;
box plot; - bar plot; - pair plot; - line plot;
heat map; - violin plot.
[To sxemaHuro mocTpoiiTe aApyrue TUNbl TpadukoB. [lanHbie 118 rpadukoB oTOepute
CaMOCTOSITEIbHO, PYKOBOJICTBYSICh IleliecoOOpa3HOCThI0. Hampumep, wuMeeT CMBICT
MPOBEPUTH TUIOTE3Y O 3aBUCUMOCTH LIEHbI OPMJUIMAHTA OT KOJIMYECTBA KapaT, HO HE OYEHb
Pa3yMHO IIPOBEPSTh 3aBUCUMOCTD 1IBETA OT pa3Mepa.
5. O600muTe MOJTy4eHHbIE CBEACHMS, BKIIOUMB I'paUKU B OTUET 1O MPOJEIaHHOM pabore.
CompoBoauTte KaXIblii TpapuK KOMMEHTAPUSIMH.

6. CnenaiiTe BBIBOJBI O TOJIyUYEHHBIX pe3yiibraTax. [logymaiTe, Kak MOXHO NMPUMEHUTH
TTOJTyUYeHHBIEC CBEJICHUS Ha TMpakTuke. Hampumep, aBTOMaTU3UPOBATh MPOIIECC Ha3HAUYCHUS
MpeABaPUTEITLHON 1IEHBI KaXJI0My OPUUTMAHTY B 3aBUCUMOCTH OT €T0 XapaKTEPUCTHK, YTO
MOKET OBITh AKTYyaJIbHO B CUCTEMaX C TPUMEHEHNEM KOMITbIOTEPHOTO 3PEHHUSI.

7. TlpencraBbTe pe3ynbTaThl pabOTHI B yIOOHOM I Bac Buae. [IpenmouyTuTenbHO B
dbopmate nipesenTaiuu Microsoft PowerPoint nim daiina pdf.

9. YYEBHO- METOANMYECKOE U NTHOOPMAILIMOHHOE OBECIIEHEHUME
JAUCLUITJINHDBI
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www.iprbookshop.ru/72090.html (mata oOpamenus: 29.03.2024). — Pexum mocrtyna: s
ABTOPU3UD. NIOJIB30BATEIIEH

14. Huxomaes, /I. b. TexHmyeckue cpeacrBa M METOABI oOOecredeHUus Oe30TMacHOCTH
nHpopmanuu : yuebHoe nmocoodue / /1. b. Hukonaes, A. I1. MapteiHos, B. H. ®omuenko. —
Capos : Poccuiickuii penepanbubiii saepHbiii neHTp — BHUMD®, 2015. — 394 ¢. — ISBN
978-5-9515-0277-3. — Texct : snextponnbiit // Ludposoit obpasoBatensHbiii pecypc IPR
SMART : [caiit]. — URL: https:// www.iprbookshop.ru/89887.html (mata oOpareHus:
29.03.2024). — Pexxum gocTymna: Jjis aBTOPU3UP. TTOJIb30BaTENICH



6) nporpammuoe obecnieueHue u MHTepHEeT-pecypebl

Ne HaumenoBanue Onucanue
amursu.ru Caiit ®I'BOY BO AmI'Y

2 | http:// DneKTpoHHO- 6bubauoreunas cucrema [PRbooks - HayuHo
www.iprbookshop.ru/ 00pa3oBaTENbHBIN PeCypc I pelIeHus 3a1a4 00yUeHHUs B

Poccun 1 3a pyoesxxom. YuukanpHas matgopma IbC
IPRbooks 00beauHs- et HOBelne HHGOPMAIMOHHbBIE
TEXHOJIOTHH U yUEOHYIO JTUIIEH3U-OHHYIO TuTepatypy. 9bC
IPRbooks B motHOM 00beMe COOTBETCTBYET TpeOOBAHUSIM
3akoHomatenscTBa PO B chepe oOpazoBanus

B) mpodeccrnoHa bHble 0a3bl JAHHBIX U NHHOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

Ne HaunmenoBanue Onucanue

1 [«Koncynbrant [lmoc»: | KomnberoTepHas cripaBoyHas mpaBoBas cucrema B Poccuu.
KOJIEKCBI, 3aKOHBI, PeanuzoBaHbl Bce COBpEMEHHBIE BO3MOXHOCTH JJIsI TOMCKA
yKa3bl, TOCTAHOBJICHUSI | U pabOOTHI C TIPpaBOBOI MHGOpMaIEH

ITpaButenscTBa PO

2 | Komnberotepnas Komnerorepnas
CIpaBOYHAasI MPaBOBasI CIpaBOYHAasI MpaBoOBast
cucreMa B Poccuu. cucreMa B Poccuu.
PeanusoBaHbl Bce PeanusosaHbl Bce
COBpPEMECHHBIC COBpPEMCHHBIC
BO3MOYKHOCTH JIJISI BO3MOYKHOCTH ISt
MouckKa u paboTs ¢ ToUcKa U paboThI ¢

MpaBoBoOM MHMOpMaIel | IpaBoBOl UHGOpMaIUEH

10. MATEPUAJBHO-TEXHUYECKOE OBECITEYEHUE JUCHMUITIJINHBI
3aHsATUST O JUCHUILIMHE MPOBOASTCS B CHELUATBHBIX TOMEIICHUSX, MPEICTABIISIONIINX
coOoli yueOHbIE ayTUTOPHUU JUIS TIPOBEICHUS 3aHATUN JICKIIMOHHOTO THUIIA, TPYIIIOBBIX U
WHIUBUIYAIbHBIX KOHCYJIbTAIMH, TEKYIIEro KOHTPOJS M IPOMEKYTOYHOH aTTEeCTAILIMH.
CrnenmMaibHble  TOMEIIECHUS  YKOMIUICKTOBAHBI  CIEIMAIU3UPOBAHHOH  MeOeapio U
TEXHUYECKUMHU CPEICTBAMU  OOYYEHHMs, CIyXalUuMU IS TMPEACTaBICHUS  y4eOHOM
uHbopMaIMK OOJBIION ayauTopuu. Bce moMmeleHus, B KOTOPBIX MPOBOISTCS 3aHATHA,
COOTBETCTBYIOT JEWCTBYIOIIMM IPOTUBOMOKAPHBIM MpaBujiaM # HopMmaM. Kaxmabrii
oOyyaromuiics oOecrieueH WHIWBHIYalbHBIM HEOTPAHUYCHHBIM JIOCTYIIOM K 3JIEKTPOHHO-
OMOIMOTEYHBIM CHCTEMaM U K 3JIEKTPOHHON WH(OpMalMOHHO 0Opa3oBaTebHON cpere
yHuBepcutera. CaMocTosATeIbHAsT paboTa 0O0YYaIOIIUXCS OCYIIECTBIISICTCS B TOMEIICHUSX,
OCHAIIIEHHBIX KOMITBIOTEPHOM TEXHUKOM ¢ BO3MOYKHOCTBIO MOJIKITFOUEHHS K ceTh « MHTepHeT»
U oOecreueHHeM JOCTyla B 3JEKTPOHHYID WH(POPMAIMOHHO- OOpa30BATEBHYIO CPEIdy
YHUBEPCUTETA.



IMPUJIOXKEHUE K PABOYEI ITPOTPAMME

B cooTBeTCTBUU ¢ yUeOHBIM IIJIAHOM IS 3A0UHOM (hOPMBI 00yUEHHS TTPETyCMOTPEHO

3auer

Jlexnun

[TpakTrueckue 3aHATHS

JlaGopaTopHbIie pabOTHI

HNKP

CamocrosiTenbHas paboTa

2 ceMm,

0.0

0.0

4.0

0.0

283.8

0.2 akaj. yaca

(axan. yaca)

(akam. Jaca)
(axkanm. yaca)
(axkan. yaca)

(akazm. gaca)

OO1mas TpyI0eMKOCTh AUCHUIUTHHBI cocTaBisgeT 288.0 (akaz. yaca), 8.00 (3.e.)

CTPYKTYPA JHCLIAILINHBI

Ne [ Tewma (pasgen) |C Busibl KOHTaKTHOH paboOTHI U Kontpon| Camocros Dopmbl
n/m JUCLUIIIINHBI, € TPYAOEMKOCTb (B AKaAEMHNYCCKUX b (B TEJIbHAasA TEKYLIETO
KypcoBas M Jacax) akazemu | pabota (B KOHTPOJIS
paboTa e[ 0 T3 | P | vikp | KTO | ko | Ueckux [ akagemud | ycreBaemocTu
(TpoexT), c yacax) €CKMX
MPOMEXYTOUHAsS | T qyacax)
aTTecTalus p
1 MaremaTuka 2 2 142
JUTS aHATH3a
JAHHBIX
2 NHCcTpyMeHThI 2 2 141.8
aHaM3a
JaHHBIX
3 3auer 2 0.2
Uroro 00 00] 401 0.0 0.2 | 0.0 0.0 283.8
CAMOCTOSATEJIbBHAS PABOTA
Ne | HammeHoBaHME TEMBI Copep:kaHue TeMbl (pasjena) TpynoeMkocThb
/11 (pazmena) B
aKaJIeMUYECKUX
qacax
1 Maremartuka Bemmonnenue 1abopaTOPHBIX pabor, | 142
JUTSL aHAJTTN3a odopMIIEHHE OTYETOB
JTAHHBIX
2 MHCcTpyMEHTHI Brimonnenue J1ab0paTOPHBIX pabor, | 141.8
aHanm3a odopMIIEHHE OTYETOB
JTAHHBIX




