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Pa3padoruukmu:
Honenr, kapenpa uudposas kadeapa Opnsuckas H.IT.

PaGouas mporpamma IUCIUIUTHHEI (MOMYJsS) COCTaBleHa B cOOTBeTCTBHH ¢ TpeboBaHusMU OI'OC
BO 1o HampaBieHuro nNOArOTOoBKM HamnpasineHue MNOATOTOBKH: 38.03.01 DOxoHOMUKa,
YTBEpKJIEHHOTO mpukazoM MunoOpHayku Poccum ot 12.08.2020 Ne954, ¢ yueToM TpyaOBBIX
¢yukuuit npodeccuonanbHbIX cTanzapros:  "Chemmamuct 1o padoTe C HMHBECTHUIIMOHHBIMH
npoektaMu", yrBepxkaeH npukazom Muntpyna Poccuu ot 16.04.2018 Ne 2391; "busnec-ananutuk",
yTBEp)KAeH npukazoM MuHtpyna Poccunm ot 25.09.2018 Ne 592H; "OxoHOoMHuCT mpeanpusTus',
yTBepkAeH npukazom Muntpyna Poccum ot 30.03.2021 Ne 161n; "Mapkeronor”, yTBep:KIeH
npuka3zoM Muntpyna Poccun ot 04.06.2018 Ne 366H.

CornacoBanue U yTBepkKACHHE

[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTIO0 (TIpu HATTMYWN)
opras
1 [udposas 3aBeyIOIIHi [Tonok JLLE. CormmacoBano | 29.04.2024, Neo
kadenpa kadenpoii, 17
PYKOBOAUTEIH
Moapa3ieseHus,
peanu3yomero
OIl
2 WHucTutyT IIpencenarens Cemunonkuii B.A. CornacoBano | 29.04.2024, Ne
G poBoi METOIUYECKON 11
OKOHOMHKHU M | KOMUCCUH/COBET
WHHOBAIIUU a
3 HuctutyT PykoBogurens Cemunonkuii B.A. CoritacoBaHo 14.05.2024
1 poBoit o0pa3oBaTeIbHO
DKOHOMUKH U 1 IIpOrpamMMBel
WHHOBAIIUU
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

HGHL OCBOCHHUS OUCHUIIJIMHBI - SBJISICTCSA 1/13yquI/Ie TeopeTI/I‘-IeCKI/IX OCHOB WU METOAOB
dHaJlIn3a JaHHBIX, HpI/IMeHHGMBIX HpI/I pemeHI/m HpI/IK.HaI[HI:IX 3a4a4 W MHMCIIOJIB30BaHHUA HUX B
COBpCMeHHLIX I/IH(I)OpMaHI/IOHHBIX cucremMax.

3aauu N3y4eHHs TUCIUIUIAHBL:

- U3y4YE€HHUE METO/IOB CTAaTUCTUYECKOTO aHAJIN3a IAHHbIX;

- H3Y4YCHHC CYHICCTBYIOIIUX TEXHOIOT U IOATrOTOBKHW AAHHBIX K HCCICIOBAHUIO M OBJIAACHUC
MPAKTUYCCKUMU YMCHHUAMHA U HaBbIKAMH pCainu3aluu TEXHOJOTUH aHaI13a JaHHBIX

- opMHpoOBaHHE U TPOBEPKA TUIIOTE3 O MPUPOJIE U CTPYKTYpPE JaHHBIX.

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUIIMHE (MO1YJ/II0), COOTHECEHHbIE C
IUVIAHMPYEeMbIMHU pPe3y/1bTaTaMU 0CBOEHHs 00pa30oBaTeIbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

[TIK-I14 CriocoGeH mpuMeHsITh METOIBI 00Pa0OTKM M aHalIW3a JaHHBIX, HEOOXOIUMBIE NIJIsl PEIICHUS
mpoeCCHOHANBHBIX 3a/a4, C UCIHOJIb30BAHHEM COBPEMCHHBIX IH(PPOBBIX TEXHOJOTHH |
WHTEJICKTYaIbHBIX HHPOPMAIIMOHHO-aHATUTHYCCKUX CHCTEM

[TIK-114.1 OcymectBisieT BBIOOp pernieHui B 007acTH aHaMM3a JAaHHBIX, WHTEJUICKTYaTIbHBIX
CUCTEM U 3alIUThl HHGOpMAITII

3namu:

[1K-I14.1/3u1

3. MecTo aucuMiuinHbl B cTpykrype OIl

HucuumuimHa (Moaynb) «OCHOBBI aHaJIM3a JAHHBIX M MHTEIUIEKTYyalbHbIE CUCTEMBD» OTHOCHTCA K
(bopmupyemMoll ydacTHUKaMH 00pa30BaTeIbHBIX OTHOIIEHUI YacTH 00pa30BaTEIbHOW MPOrpaMMBbl U
n3ydJaeTcs B cemecTpe(ax): 6.

B mporecce u3y4eHuss AMCUUIUIMHBI CTYACHT TOTOBUTCS K BUAaM MPO(PECCHOHAIBHON NesITeTbHOCTH
U PpEUICHUI0 TpodecCHOHANBHBIX 3aaad, npeaycMmoTpeHHbIx PI'OC BO u obpaszoBarenbHOIM
IIPOrpaMMON.

4. O0beM IMCHUIIMHBI M BH/ABI Y4e0HOI padoThI
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5. Conep:xaHue TMCUMILIAHBI
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)
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Pasnen 1. Craructudeckui 42 12 8| 22| IIK-TI4.1
aHAJIN3 JaHHBIX
Tema 1.1. Benenue B ananus 6 4 2
TAHHBIX
Tema 1.2. ®petimBopku Python: 24 6 21 16
Numpy, Pandas
Tema 1.3. Cny4aiiHble BETUYUHBI 12 2 4 6
1 UX XapaKTePUCTUKH
Pasznen 2. PazBemouHblii aHaIN3 22 2 4 4| 12| IIK-TI14.1
AAHHBIX
Tewma 2.1. UHCTpyMEHTHI 1 22 2 4 41 12
METOIbl Pa3BEOYHOTO aHATU3a
TaHHBIX
Pa3nea 3. IIpoBepka 53 1 8| 14| 30| IIK-114.1
CTATHCTHYECKHUX TUIOTE3.
IlpunsTue pemeHni
Tema 3.1. BeibopouHsIif MeTON 12 2 4 6
Tema 3.2. JloBeputenbHble 14 2 4 8
HWHTEPBAIIBI
Tema 3.3. [IpoBepka runores 16 4 4 8
Tema 3.4. A/B Tecthl 11 1 2 8
Hroro 117 3| 24| 26| 64

5. Conep:xaHue pa3iesoB, TeM TUCHUIINH

Pa3zoen 1. Cmamucmuueckuii ananu3 OanHbIX

(/labopamopnuvie 3anamusa - 12u.; Jlekyuonnvie 3auamua - 8u.; Camocmoamenvnasa padboma -

224.)

Tema 1.1. Beeoenue 6 ananusz Oanubix
(Jlabopamopnvie 3anamust - 4., Jlexyuonnvle sauamus - 24.)

IlousaTue maHHBIX
HcTounnku qaHHEBIX

CrienaibHOCTH B 00JIACTH HAYKH O JTAHHBIX

Bonsmue nanueie
MeToan!l aHaan3a JaHHBIX

JlaTa-opueHTUPOBAaHHBIX MOAXO/ B IPUHATHH PEIICHUN

Tema 1.2. @petimsopru Python: Numpy, Pandas

(Jlabopamopnvie 3anamust - 6., Jlexyuonnole 3auamus - 2y.; Camocmoamenvnas paboma - 164.)
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Numpy

Pandas

Buszyanuzanus qaHHbIX

Arperanus ¥ rpynnupoBKa JaHHBIX

Tema 1.3. Cryuatinvle 6enudunsl U UX XApaKmepucmuKy

(Jlabopamopnvie 3anamust - 2u.; Jlexyuonnvle sauamus - 4u.; Camocmosmenvras paboma - 64.)
OnwucarenpHble CTATUCTUKA

I'ucrorpamma u Smnupudeckas GyHKIUS pacpeacTICHHS

Pacnpenenenus u onucarenbHbIC CTATUCTHKH

3aBHCHMBIC U HE3aBHCUMBIC CITyYaiHbIC BETUUYNHBI

KoBapuanus u koppensius

HopmanbHoe pacnipeniesieHne 1 ero CBoMcTBa

LlenTpupoBaHKe 1 HOPMUPOBAHHE

Pazoen 2. Pazeedounstii anaiu3 OaHHbIX
(Bueayoumopnasa xonmaxkmuaa paooma - 2u4.; Jlabopamopuvie 3anamusn - 4u.; Jlekyuonnvie
3anamus - 4u.; Camocmoamenvuasn paooma - 12y.)

Tema 2.1. Uncmpymenmsi u memoovl pazge00yHo20 aHAIU3d OAHHbIX
(Bneayoumopnas xoumaxmuas paboma - 2u.; Jlabopamopnvie 3amamusa - 4u.; Jlekyuonuvie
sauamus - 4u.; Camocmoamenvrasn paboma - 12u.)
[TpenobpaboTka JaHHBIX
BrisiBneHre anomanuii 1 BBIOPOCOB
Wnentudukanus cBszeil 1 KOPPESIHMi MEXTy IepeMEHHBIMH
[TpeoOpazoBaHue JaHHBIX
Busyanuzanus

Pas3zoen 3. Ilposepka cmamucmuueckux cunomes. Ilpunamue pewienuii
(Bueayoumopnaa xkonmaxmuaa paooma - Iu.; Jlabopamopuvie 3anamun - 8u.; Jlekyuonnsie
3anamusn - 14u.; Camocmoamenvnas pavoma - 30u.)

Tema 3.1. Bvibopounwiii memoo
(Jlabopamopnule 3anamusi - 24.; Jlexyuonuwie sauamus - 4u.; Camocmosmenvrasn paboma - 64.)
Cxema MaTeMaTU4eCKON CTaTUCTUKU
Mouib cpeaHux
PazHocts cpennux
Mouis gosnen
Yucno HaOmoaeHMIA

Tema 3.2. JJosepumensvHule unmepeavl

(Jlabopamopnvie 3anamust - 2u.; Jlexyuonnwle sauamus - 4u.; Camocmoamenvras paboma - 8u.)
ACHMITTOTHYECKHE TOBEPUTEILHBIC HHTEPBAJIBI

TouHbIe NOBEpUTENEHBIC HHTEPBAIIBI

Tema 3.3. Ilposepxa eunomes
(Jlabopamopnuvle 3anamusi - 44.; Jlexyuonuwie sanamus - 4u.; Camocmoamenvras paboma - 8u.)
p - value
Buns! xpurepues
I'umore3sl 0 JoIsax
['unoresb! 0 cpeHUX
['unoress! 0 nucnepcuun
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Tema 3.4. A/B mecmoi
(Breayoumophas xonmakmuas paboma - Ilu.; Jlexyuonnvle 3anamus - 2u4.; CamocmosmenbHasn
paboma - 84.)

Cxema CIUTHT T€CTUPOBAHUS
[TpoGneMsl TecTOB

6. OnleHOYHbIE MaTePUAJIbl TEKYLIEr0 KOHTPOJIA
Pazoen 1. Cmamucmuueckuii anaiu3 OaHHbIX
Dopma koHmpos/oyenounoe cpeocmeo. Pacuemno-epagpuueckas paboma
Bonpocul/3adanus:
1. BemonnauTte 3ananus B Jupyter Notebook
# 3ananus

Brimonnure 3amanus

# 1. YncnoBsle M CTPOKOBBIE TUIIBI JaHHBIX s3bIKa Python. Ynpasmisromue KOHCTpYKIUH.

## 1.1. Pabora c uncnamu. ba3oBbie uncnoBblie Tunbl int u float

1. 3nauenus nepeMeHHbIX A 1 B BBecTH ¢ KIaBuaTypbl U BIBECTH Ha 3KkpaH. Ilocie aToro 3HaueHus
MEHSIOTCA MECTaMH, T.€. A Hy)KHO IIPUCBOUTH 3HaueHue B, a B — 3HaueHue A, U BHOBb 3HaUCHUS

NEPCMCHHBIX BHIBCCTU HA 3KPaH.

2. 3HaYeHUE X BBOIUTCA C KiaBUATypbl. Berumciure $y=(x+1)"2\cdot \sqrt{x"3+1}$ BriBeaure Ha
akpaH 3HaueHus $x$ u $y$ ¢ Tpems 3HaKamu mocine 3anATOM.

3. Beruucnute cymMmmy mudp nATH3HAYHOTO YHCTIA.

4. Jlna 3aJaHHOTO TPEX3HAYHOTO YMCJIA BBIBEIUTE YUCIO, Y KOTOPOro IHU(phl UAYT B 0OpaTHOM
NOpsIIKE, HaIIpuUMep, A uncna 123 oreer 321.

5. Beectu koopauHarer 2 Touek: $(x_1,y 1)$ u $(x 2,y 2)$. Beruncaure paccrosHue MEXIy STHMHU
Toukamu. Pe3ynbrar BeIBEIUTE C 5 3HAKAMU ITOCJIE 3aIATOM.

6. Pazpaborarb mporpamMmy BBIYHCICHHMS IO W3BECTHOMY paauycy IUIOMIATU Kpyra M JUIMHBI
OKPYKHOCTH.

7. Pa3paborath mporpaMMy MO BBIYMCICHHIO IUIOMAAM KOJbIA IO W3BECTHBIM 3HAYCHHUSM €TO
BHEUIHETO U BHYTPEHHETO PAINyCOB.

8. Pa3paborare mporpammy BBIYHCICHHS pagudyca Kpyra M €ro IUIOIIAAM MO HM3BECTHOM JIMHE
OKPYKHOCTH.

9. Pazpaborare mporpaMmy BBIYHCIEHHS oObeMa Imapa: a) Mo paamycy; 0) 1O JAJHHE ero
sKBaTopuabHOM napamienu. O0béM mapa paccuntbiBaercs mo Gopmyne $V=\frac{4}{3}\pi{r"3}$,
rae $r$ - paguyc.

10. Wmerotcst 1Ba $n$—mepubix Bekropa $x$ u $y$, xoropeie 3amator xoopaunatel $n$ Touek Ha
IUIOCKOCTH (CiTy4aiiHble 1ienble uncia). Haiiti nHaubonee Onuskue ApyT Ipyry TOUYKH.

11. TpeyronbHuK 3a7aH KoopauHaramu cBoux BeprmH: $(x 1,y 1),(x 2,y 2),(x 3,y 3)$. 3naucHus

KOOpAMHAT OIpEeNuTe C MOMOIIbI0 pucBanBanus. OHM MOTYT ObITh HeuenbiMu. Halitu nepumetp
U IUIOLIAb TPEYTOJIbHUKA.
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12. Tlycth monp30BaTeh BBOAUT 5 4ucen: a, b, ¢, d, e. PeanusyiiTe mporpamMMmy pacdeTa BBIpaKCHHSI
Buma $res=\frac{a+tbc}{2d-e}+Ost[b”e/c]$, r1me $Ost§ - ocratok or jeneHHs. YUYeCTh
HEBO3MOXKHOCTD JiefieHus Ha ().

## 1.2. Ctpoku, QyHKIIMH 1 METOBI PAaOOTHI CO CTPOKAMH

1. Beeaure cTpoky, cocrosmryto u3 AByx udp. [Ipeodbpasyiite ee B 1e10€ M BEIMIECTBEHHOE YHCIIO.
BriBeauTe monyueHHbIE TPU 3HAYE€HUS (CTPOKY, IL[EJI0€ YMCIO, BEIIECTBEHHOE UYMCIIO) Ha HKpaH B
OJTHOW CTPOKE Yepe3 3arsTyI0, 3aTeM MPOIYCTUTE CTPOKY U BHOBb BBIBEAMTE 3HAYECHUS 110 OJHOMY
Ha cTpoke. [lepen kaXKapIM 3HaU€HUEM BBIBEIUTE €TO THII.

2. JInst ctpoku 'OUHAHCOBBIM YHUBEPCUTET' ABYMsI CIIOCOOAMHU TMOIYYUTh MOJACTPOKY ¢ 1-ro mo 4-i
CUMBOJIBI BKIIFOUUTENBHO.

3. CocTaBUTh CTPOKY M3 BCEX YETHBIX CUMBOJIOB CTPOKH 'OUHAHCOBBIN YHUBEPCUTET'.

4. [Tomy4nuTh NOJACTPOKY HEU3BECTHON 3apaHee CTPOKH, COEPIKAIIYIO MOJIOBUHY CUMBOJIOB CTPOKH U
PacmoiI0KEHHYIO TOCEPEINHE CTPOKH.

5. KopoTko 3anucarb co3gaHue CTpOKH 'oneoneoneoneoneonetwotwotwo'

6. 1151 BBEZICHHOM CTPOKH BBIBEIUTE (HA OTACIBHOU CTPOKE):

- BTOPOM CHUMBOJI 3TOM CTPOKH;

- IPEANOCIEeIHUI CUMBOJI 3TOM CTPOKHU;

- BCIO CTPOKY, KpOME MOCIIEAHHUX ABYX CHMBOJIOB;

- BCe CUMBOJIbI C YETHBIMHM MUHJEKCAMU (CUUTasi, YTO MHIEKcaIs HadnHaeTcs ¢ 0, ToATOMY CHMBOJIBI
BBIBOJISITCS, HAYMHASI C TIEPBOTO);

- BCE€ CHMBOJIbI C HEUETHBIMHM MHJEKCAMH, TO €CTh HaUMHAasl CO BTOPOTO CHMBOJIA CTPOKH;

- BCE CHMBOJIbI B 0OpaTHOM HOPSIKE;

- BCE CHMBOJIBI CTPOKH Y€pe3 OJIMH B 0OpPaTHOM MOPSIKE, HAYMHAS C TTOCIIEIHETO;

- IUIMHY JJAaHHOU CTPOKH.

7. He ucnions3ys Metoa count, 11 3aITaHHOM CTPOKHU BBITTOJIHUTE:

- €CJIM CUMBOJI * B IAaHHOW CTPOKE OTCYTCTBYET, BEIBEUTE TEKCT «HET CHMBOJIAY,;

- €CJIM CUMBOJI * BCTPEUYAETCS B CTPOKE TOJIBKO OJMH a3, BHIBEIUTE €ro UHICKC;

- eclli CUMBOJ * BcTpewaeTcss aBa M Oojiee pas, BBIBEIUTE HMHJIECKC €ro IEPBOro, BTOPOTO H
MTOCJICTHETO BXOXKJICHUS, YAQAIUTE MEPBBIN U TIOCIETHUNA CUMBOJ * U3 CTPOKH.

8. Jlana cTpoka, cocTosIas U3 CJIoB, pa3AeICHHBIX podenaMu. B 3Toit cTpoke:

- yoaJuTe BCe JUIIHME MpoOenbl (B Hadaje, B KOHIE, MEXIY CJIOBaMHU OCTaBUTh POBHO OAMH
mpo0Gen);

- IOMEHSIITE PETUCTP CUMBOJIOB (CTPOYHBIE C/ENIaTh MPOMUCHBIMU, IPOMUCHBIE — CTPOYHBIMHU);

- OIPEIENNTE, CKOJIBKO B HEH CIIOB.

9. Ctpoka comepxut ¢haMUInio, UM U OTYECTBO, 3allMCaHHbIe Yepe3 nmpodensl. Hanpumep «BaHOB
WBan NBanoBuu». [l 310N CTPOKH:

- BBIBEZIUTE HH(OPMALIMIO B BUJIE:

damunust HBanoB

Nwms NBan

OtuectBo  MBaHOBHY

AR

- mosryuute ctpoku Buaa «Meanos U.N.» u « .. UBanoB».
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10. Hanuimure mporpaMmy, KOTopasi OCYHIECTBIISIET BBIBOJI KOLIKM Ha 3KpaH. [IpuMeuanue: komika
BBINVISAJIAT IPUMEPHO TaK:

AR

AN
@ @\
(~~0—)

11. Inst AByX TPOM3BOJIBHBIX CTPOK IMPOBECTH CpaBHEHHME HA COBIAJICHUE COIEPKUMOro 0e3 ydera
peructpa OyKB M Ha4YaJbHBIX W KOHEUHBIX MPOOETHHBIX CUMBOJIOB. Hampumep, ans IBYX CTpOK '
HeLLO WOTrID' u 'hello WORLD ' Takoe cpaBHEHHE TOJDKHO BO3BpaIiarh True (comepkaHue CTpoK
COBIIAJIACT).

12. Tlo HOmepy roma OMpEeNHTe, SBISETCA JU JAHHBIM TOI BHUCOKOCHBIM. (TOX SIBISIETCS
BHCOKOCHBIM, €CJTH €r0 HoMep KpateH 4, Ho He kpateH 100, a Takxe ecnu oH kpateH 400).

18. Hanbr Toukn $A=(1,1),B=(5,5),C=(1,4),D=(7,2)$. Haiitu Touxy nepeceueHus orpe3xkoB $ABS u
$CDS.

2. Bemmonuute 3amanus B Jupyter Notebook
Brimonnure 3amanus

1.3. Oneparopsl cpaBHeHus. Jloruueckue oneparopsl. MHCTpyKIus BeTBieHus if...else

Omnpenenuts Bpems rojia o HoOMepy mMecsua.

Onpenenuts MUHUMAJIbHOE 3HAUE€HUE CPEAH YUCE

(He MCTIOIB30BaTh CTaHAAPTHHIE (YHKIIMKA Max | min).

Hamumute nmporpammy, kotopasi mepeBoauT oneHKy u3 100-0amipHoM CHCTeMBI B MATHOATILHYTO IO
MpaBWJIaM, IPUHATHIM B YHUBEPCUTETE.

Brruucnuts 3HaueHue

, ecim nudpa

BXOJIUT B 3aIIUCh 33JJaHHOTO TPEX3HAYHOTO YHCIIa, U

— B IIPOTHBHOM ClIy4ae.

JlaHbI ABa OTpe3Ka

U

. Haiimure nx nmepeceuenue. Ecinu oTpe3ku He epecekaroTcs, TO BBIAANTE COOOIICHHE.

[To HOMepy roga ompenenure, sIBISETCS JU JTaHHBIA IO/l BUCOKOCHBIM. (TOJl SIBISICTCSI BUCOKOCHBIM,
ecnu ero HoMep kpateH 4, Ho He kpareH 100, a Takxe eciu oH kpateH 400).

JlJis OTpEe3KOB AJUHBI a, b, C OMpeNeanTh, MOKHO JIM U3 HUX COCTaBUTh TPEYTOJIbHUK U SBJISETCS JIH
3TOT TPEYTOIBHUK IPSIMOYTOIbHBIM.

Hanumure nporpammy i1l perieHust ypaBHEHUS

Koaddunments

MOTYT OBITH JTIOOBIMHU YHCIIAMH.

BBoautcs nenoe yucio. BeiBeaurte ero Ha 3KpaH U JOMUIINTE K HEMY CJIOBa «PYOIIby, «pyOsis» WiH
«py0reit» B 3aBUCUMOCTH OT 3HAYCHHSI. AJITOPUTM:

WCKJIFOUEHHUE: €CIIM YUCII0 oKaHuuBaercs Ha 11, 12, 13 unu 14, nobasnsiem ciioBo «pyOieiiy;

€CJIM YUCIIO OKaHYMBaeTcs Ha 1, 100aBisieM CIIOBO «pyOiby;

€CJTM YHCIIO OKaHYMBaeTCs Ha 2, 3 win 4, 100aBsieM CIOBO «pyOiisi»;

€CJTM YHCIIO OKaHYMBaeTCs Ha IUGpsI 5, 6, 7, 8, 9 nnu 0, qoGaBisieM CI0BO «pyOsIein».

[Tonp30BaTens MOOYEPETHO BBOAUT KOOPAMHATHI TOYKM B JE€KAPTOBOM CHUCTEME KOOPIMHAT.
Onpenenuth, KakoW UYETBEPTU MPUHAJUICKUT JaHHAS TOYKA MM Ha KAaKOM OCHM OHA HaXOAUTCA.
Pacrnionokenune Touku BbIBECTH Ha 3KpaH. HaliTu npou3BezieHre HOMepa YeTBEPTH Ha PACCTOSTHUE OT
3TON TOYKH J0 Hauaja KOOpAMHAT U BBIBECTH €ro Ha 3KpaH. Eciiy Touka JIeKUT Ha OCH, CUUTATh, YTO
HOMEp 4yeTBepTH paseH 0.

BriBeauTe 3HaueHue 3a1anHOrO 11es10ro yncia ot 0 1o 999 nponucero. Hanpumep, «cTo 1€BSIHOCTO
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onuH» Mt uncna 191, «oguaHaanaTe aid aucia 11.

Brruucnure 3HaueHHE BBIPAKEHHUS, KOTOPOE COCTOUT W3 IIEJIBIX YHCENI U 3HAKOB «t» M «-».
BripaxxeHne BBOIUTCS KaK CHMBOJIbHAS CTPOKA.

[Tonp3oBarens mooyepenHo BBOAUT 2 cTpoku. OmpenenuTe, Kakas CTpoKa JJIMHHEE M Ha CKOJIBKO
CUMBOJIOB, a Kakas CTpOKa CTOWT paHblie B Jiekcukorpadguueckom mnopsake. CobOpars
PE3YIBTUPYIOIIYIO CTPOKY, KOTOpasi ObI conepkana 1 u 2 CTpoKH, pa3AesieHHbIE IEPEHOCOM CTPOKH.
PeanuzoBarh KaNbKyasATOp, KOTOPHIH MPUHUMAET OT TMOJB30BaTENsl dYepe3 MPoOesl CTPOKY
CJIEIYIOIIETro BUA: «a op by», e a 1 b — HEKOTOphIe YuCia, a ‘op’ ONMpEALISICT ONeparop U MOXKET
MIPUHUMATh 3HAYCHUS «

. B 3aBucuMocTH OT ormepaTtopa ¢ moMoIIbio GopMaTUPOBAaHUS CTPOK BBIBECTH PE3yJIbTAaT B BHJE: «a
+ b =3+ 2 = 5», rae Obuta momydeHa ctpoka «3 + 2». [lns oneparuii BO3BEACHUS B CTENEHb U
JIETICHUST TI0 MOJMYJIIO HCIOJIb30BaTh BMECTO 3HAKa OMNEpaTropa COOTBETCTBYIOIIHME BBIPAKCHUSI.
Hampumep, nist ctpoku «2 ** 3y momkHO OBITh BRIBEACHO «a B CTENEHU b = 2 B cTenenu 3 = 8y.
Hamumure nporpamMmy, KoTopas B 3aBHCHMOCTH OT BBEICHHOTO TIOJb30BaTeiaeM uuciaa N,
ocymiecTBiageT BbIBOJ N komiek Ha 3kpaH. Ilycte 1<= N <=10. Ilpumevanue: xomku npu N=3

BBINNIAJIAT IPUMEPHO TaK
A AVANNAVANNA
@ @\ /@ @\ /@ @\
(~~0~~) (~~0~~) (~~0~~)
Nwmerorcs ABa n — MEpPHBIX BEKTOpa X U Y, KOTOpPBIE 3aJal0T KOOPAMHATHI N TOYEK Ha IUIOCKOCTH
(cimygaitabie nenbie yncia). Haiitu Hanbonee Onu3kue Ipyr ApyTry TOUKH.
N3 MHOXkecTBa 1ebiX yncen oT 1 7o N BbIaeauTh MHOKECTBO N2 yucia, KpaTHbIE 2, MHOXKECTBO N3
— kpaTHbIe 3, MHOXeCTBO N 6 — kpaTHbIe 6 (T.€. KpaTHbIC 1 2 U 3), MHOKeCTBO N 23 — KpaTHBIC JTM00
2, mu6o 3.
Janer m (m>1) cnoB. HaiiTu o01iee KOJU4IEeCTBO 3aJaHHOM OYKBBI B 9THX CIIOBaX.
Hansl m (m>1) cioB. B xakoM u3 Hux 107s (B %) 3a1aHHOM OyKBBI OOJIbILIE.

3. Bemomnnure 3ananus B Jupyter Notebook

Brimonnure 3amanus

Nmeercs crmcok u3 20 cioydaitapix urcen ot 0 go 100. Hamumure dyHKmrio, kotopasi pa3ouBaeT
3TOT CIIMCOK Ha

CITUCKOB 10

3JIEMEHTOB M BKJIFOYAET BCE 3TU CIUCKHU B HOBBIM CNHUCOK. Mcmonb3yiiTe

B KauecTBe napamerpa QyHKIHH.

Hanumure ¢yHKIMIO, BHIYUCIAIONYIO (haKTOpUa Yhclia, IepeaBaeMoro B KauecTBe mapaMerpa.
Hanucary ¢QyHKuMIO yMHOXEHUS, MPUHUMAIONIYI0 OT OAHOTO 10 Tpex mnapameTpoB. DyHKIUIO

BBI3BATh C MPUBEJICHHBIMU HUXE apryMeHTamu. J{is ciyuas a4 BeIOpaTh 3 MEpBBIX U 3 TOCIEIHUX
3HAYCHHUS.

al = (15, 10,5)
a2=(3, 1)
a3 =12, 35, 55]

a4 = (5, 10,15, 20)
Hanumure ¢yHkuuio, kotopas s 3aJaHHOTO paguyca I BBIYMCISAET IUIOIIAAb Kpyra U AJTUHY
OKPY>KHOCTH. DYHKIIMS BO3BpALIAET KOPTEXK U3 2 3HAYCHHIA.

PeanuzoBarh (pyHKIIMU AJ11 BBINOJHEHHS YeThIpeX apu(pMETHUYECKUX OMNepanuid, mpeodpaszyronux
1enble yrcina B 1enoe yucio. Co3nark cioBapb ¢ PyHKIHUSIMUA HCOOTBETCTBYIOIIMMHU UM CUMB OJIaMU
onepanuid. [y AByX 3apaHee 3alaHHbIX IEBIX Ynucen (Harmpumep, 25 u 4) BBIIOJHUTH BRIOPAHHYIO
MOJIb30BaTeNeM apu(PMETHYECKYIO OTIEepalHIo.

Hanucarp kanbKyasaTOp 7 CTPOKOBBIX BBIPAKECHHH BUIA '<UKCIIO> <omeparnus™> <4uciao>', rae
<4ucno> - 1mesoe urucio, Hanpumep 113, <apudmerudeckas oneparus™ - oJHa U3 ONeparfit
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+,-,%,/1,%,. TIpumep: calc('13 - 5') > 8

Hammucare Qynkmuio, koropas mpeoOpasyer menoe uucio (or 0 mo 999) u3 TekcToBOro
MIPEICTABICHHS Ha PyCCKOM sI3bIKE B unciio Tuma int. [Ipumep: to_int('tpuanars tpu') -> 33

Hamucare Qynkmuio, koropas mpeoOpasyer menoe uucio (or 0 mo 999) u3 TekcToBOro
MIPEICTABJICHHS Ha PYCCKOM sI3bIKe B yucio Tuna int. M1 coobmaer 06 ommuOKax (BEIBOIUT Ha dKpaH
omucaHue TUMNa OmMUOKKH U Bo3Bpamaet yucio -1). [Ipumep: to_int('rpuamare tpu') -> 33 Ipumep:
to_int("cTo copok Tpuauark aBa cro") -> -1 BwIBoa: TpuanaTh - HEKOPPEKTHOE PACIOJIOKCHHUE B
qHCIIe.

4. Bemonnute 3aganus B Jupyter Notebook
Brimonnure 3amanus

CosnaiiTe 1Ba MHOKECTBA

n
, 100aBUB B

10 cnyuaiinbix nensix yucen ot 1 1o 20, a B

— 5 Takux xe unces. /s co3JaHHBIX MHOXKECTB:
HaliauTe ux o0BbeNWHEHUE, TIEPEeCeUCHHE, PA3HOCTh, MHOXKECTBO JJIEMEHTOB, KOTOPBIE HE BXOMST B
MepeceyeHue;
MPOBEPHTE, ABIACTCS N

ITOAMHOKECTBOM

¥ HA00OPOT.
Coznaiite 2 cnircka u3 5 ciiydailHbIX 1enbix unceln ot 1 go 10.
OMPEIEINTE, CKOJIBKO PA3IUUYHBIX YHCEI COIEPKAT CIIUCKU;
OTIPEJEIUTE, CKOJIBKO PA3IUYHBIX YUCEN COACPKUTCS OAHOBPEMEHHO KaK B IEPBOM CIUCKE, TaK U BO
BTOpPOM,
BBIBEJIUTE BCE YMCIIa, KOTOPHIE BXOAST KAaK B TEPBBIM, TaK U BO BTOPOM CIHUCOK B MOPSAKE
BO3paCTaHus,
yIaJUTE U3 MEPBOTO CIUCKA YUCIIA, BXOASIINE BO BTOPOU CIIUCOK.
J71st 3aJaHHOTO HATYPaIbHOTO

HaWTH BCE MPOCTHIEC YUCIIA, KOTOPbIE MEHBIIIE WJIK PaBHBI
N, UCTIONB3YsI AITOPUTM, KOTOPBIN HA3BIBAIOT «pelieTo DpaTochenar:
MyCTh

— CTPOUMOE MHOKECTBO MPOCTHIX YUCET U

— MHOXXECTBO, Ha3bIBAEMOE PEIIETOM, B HaYasie pabOoThI

— IIyCTO€ MHOXECTBO,

— MHOXXECTBO BCEX IIEJIBIX YHCEII OT 2 JI0

5
Ha Ka)KJIOM I1are aJiIrOPUTMa HAUMEHBILIUNA AIIEMEHT

IIOMEIIACTCS B

, aun3

YIAJISIOTCS BCE YHCIA, KPAaTHbIE 3TOMY 3JIEMEHTY;
QITOPUTM 3aKaHYMBAET PabOTy MpPHU MyCTOM

Y4YacTHUKH ONMUMITHAbI pemmany 3 3aga4un. V3BecTHBI paMUINK TeX, KTO PEIInI EPBYIO0, BTOPYIO U
TPETHIO 3a/1auu (AJIs1 KKIOM 3a/1a4M OTACTbHBINA CIIMCOK). HalinuTe 1 BhIBeIUTE HA SKpaH (HaMUIHH
TeX, KTO

perw Xotst Obl OIHY 3a7a4y (J100y10);

peuI Bee 3a1a4u;

peww poBHO | 3agauy (J1100y10);

per poBHO 2 3a1a4u (JTr00bIe);

pemmn He 6ombIne 2 3aaa4 (JTF00BIX).

Kaxplii y4acTHUK MEXIyHApOAHOH KOH(EepeHIMH yKas3all, KaKUMH sI3bIKaMH OH Biajeer (s
XpaHeHHUs ATOM nH(POPMALIUU HCTIONb3YHTe croBaps). [Ipeanonaraercs, 4ro koH(pepeHIus

TTonrorosneno B cucteme 1C:Yuusepcurer (000003905) Crpanuria 11 u3 27



MPOBOJUTCS HA PYCCKOM $3bIKE, W BBIMOJHSAETCA CHUHXPOHHBIM TEpeBOJ Ha aHTJIMHCKHIA.
Onpenenure:

€CTb JIU SI3BIK, Ha KOTOPOM Pa3roBapyBAIOT BCE YUYACTHUKH;

(haMIJIMY Yy9aCTHUKOB, KOTOPBIC HE BIAACIOT PYCCKHUM SI3BIKOM;

Ha KaKWe S3BIKU €Ile HYXKEH MepeBO (S3bIK YUHUTHIBAETCS, €CIIM YYaCTHHK HE 3HAET PYCCKOTO H
AHTJIMICKOTO), ¥ CKOJILKO YEJIOBEK 3HAIOT ATOT SI3BIK.

5. Bemomnnure 3ananus B Jupyter Notebook
Brimonnure 3amanus

1. Coznaiite cioBaps food mpoayKTOB HMUTaHMS, KIOYaMH KOTOPOTO SIBISIOTCS HAaUMEHOBaHUS, a
3HaYEeHUSMH LIeHbl. VIcXoHbIe JaHHBIE 7S CIIOBaps:

titles=('apples,grape,bananas,watermelons,tomatoes'.split(',"))
prices=(20,25,15,11,15)

2. Ynanure u3 cioaps food apOy3sl (watermelons) u qo6aBsre nb1HE (melons) Mo Toi ke 1eHe.

3. Bce uensl camxensl Ha 15%. OGHOBHTE CI0Baph MPOIYKTOB.

4. [TomeHsiiTe MECTaMH LIEHbI U Ha3BaHUS, IMyCTh KIIIOYaMH CJIOBapsl CTaHYT LIEHBI, a 3HAYCHUSIMH -
Ha3BaHUA. VI3MEHWJIOCHh U IpPU 3TOM KOJIMYECTBO 3JIeMEHTOB cioBaps? Ecnu ma, To oObsicHuUTE,
o4yemy.

5. Hanumure ¢yHKIMIO, BO3BPAILAIONIYI0 MAaKCHUMAaJIbHYIO CTEINEHb HEKOTOPOI0 HATypajibHOIro
qucna

(Hammpumep

), MEHBIIYIO TaHHOTO HATyPaJIbHOTO YHUCIIa

. I[lycth

U

OynyT mapaMmeTpaMu (PyHKITHH.

6. Co3maiite QyHKIHMIO, BO3Bpamaronyio psag ®ubonadun 10 onpenesIeHHOTO HaTypaIbHOTO YHCIIA.

7. Co3maiiTe peKypcuBHYIO (YHKIHIO, BO3Bpamawinyo psng PuOoHaYuM 10 ONpeAeICHHOTO
HaTypaJIbHOTO YHCIIa

8. Coznaiite pyHKIIHMIO, KOTOpAst MPOBEPSIET, ABISACTCS JIM YUCIIO YJIeHOM psifa PuOOHAIIH.

9. Crynentka Anekcanapa poaunack 11 wrons 2003 roga B 12 ywacoB anHs. Paccuurars Bpems B
MHHYTaX C MOMEHTa POXKICHUSI.

6. BemmonauTe 3aganus B Jupyter Notebook
Brimonnure 3amanus

1. dano: cnuckm a,b=[1,1,1],[3,3,3]
Cosznarb oqHOMEpHBIE MacCHBBI A 1 B U3 criickoB a u b.
BreruncnuTh BeIpakeHue

2. CpenctBamu NumPy paccuuTarh mpou3BeCHHs YETHBIX yucen oT 2 10 20 Ha Omkaiime K HUM
060mbIIie HEYETHBIE YUCIIa

3. CreHepupoBaTh JBYMEpPHBIH MaccuB arr pasmepHocTd (4, 7), COCTOSIIMI M3 CIIy4yalHBIX
NENCTBUTENBLHBIX YUCEN, PABHOMEPHO pactipesiesieHHbIX B auna3one ot 0 1o 20. HopmanuzoBaTth
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3HAUEHHsI MACCUBA TaK, YTO MMOCIIC HOPMaJIH3aIlMd MaKCUMaJIbHBIN 2IIeMEHT MacuBa Oynet paseH 1.0,
MuHUMaITbHBIN 0.0. 3HaYeHUsT OKPYIIIUTH (C ToMOIIbI0 np.round()) A0 YEThIpEX NECATUIHBIX 3HAKOB.

4. ImeeTcst MaccuB my_array
my array = np.array([[1,2,3,4,5],
[6,7,8,9,10],
[11,12,13,14,15],
[16,17,18,19,20],
[21,22,23,24,25]])
Hanumure xon, ¢ TOMOIIBIO KOTOPOTO MOXKHO M3BJI€Ub M3 HETO IEHTPaIbHBIA (parMeHT pa3MepoM
3 x 3, cuucnamu 7, 8,9, 12, 13, 14, 17, 18, 19.

5. Co3zmaiiTe MaccuB my_Sin, COCTOSIIMIA M3 CHHYCOB 3JIEMEHTOB MaccuBa my_array. [locuuTaiirte,
yeMy paBHa CyMMa 3JIEMEHTOB IMOJYYeHHOro maccuBa. OTBET OKpymiuTe 10 TpéX uudp mociue
3aIsITON.

6. Coznare marpuily u3 20 ciydailHbeix nenbix uucena or 0 mo 100. [Momyuuts BTOpOE CBEpXY
3HaueHue B Matpuue. OnpeaenuTs HHIEKC ITOr0 3HaUYEHUsI.

7. 3anarp 1Ba IByXMEpHBIX MaccuBa arl u ar2 pazmepHOCTH (4, 7), COCTOSIINX U3 CITyYaHHBIX HETbIX
gucen B mpeaenax oT 0 mo 10. IToctpouTs NByXMEpHBIH MacCuUB pazMepHOCTH (4, 7), KaKIbIi
AJIEMEHT KOTOPOTO MpEACTaBIsET COOOW MakCUMyM (MHUHHUMYM, CpEIHEE) W3 JBYyX 3HAUYCHHH,
HaXOJISIINXCS Ha aHAJTOTUYHOM MO3MIINKY B MaccHuBax arl, ar2.

8. Mmeercs maccuB great array

first = [x**(1/2) for x in range(100)]

second = [x**(1/3) for x in range(100, 200)]

third = [x/y for x in range(200,300,2) for y in [3,5]]

great array = np.array([first, second, third]).T

UYemy paBHa cymMa 3JIEMEHTOB MacCHBa great array, 3Ha4eHHE KOTOphIX Oonbie 507

9. CoznmaiiTe TpW MaccUBa: MAacCHB YETHBIX 4ucen oT 2 g0 20, MaccuB OMMKAWIIUX K YUCIaM
nepBoro MaccuBa 0ONBIIMX HEUETHBIX YHCEN, MAaCCUB BEKTOPHOTO MPOU3BEICHHSI TIEPBOTO MacCHBA
Ha BTopoi. CoeIMHUTE BCE MACCUBHI B OJIMH JBYMEPHBIN MacCCUB, PACTIOJIOKHUB HUCXOIHBIC MACCHUBHI B
CTOJIOIAX.

~(B~4)(B/2)

7. Bemonnaure 3ananus B Jupyter Notebook
Brimonnure 3amanus

1. Nmeetcs cepust, coneprxkamas yucia ot 10 no 1000. Kakoe yncino conepKUT 3I€MEHT ¢ UHIEKCOM
175? Beraucnure pa3HOCTh 3JIeMEHTOB ¢ nHIekcamMu 900 u 16.

2. MebenbHas ¢dabpuka BBITYCKAaeT NPOAYKIIMIO HAWMEHOBAaHWM: JIMBaHBI, KpPOBaTH, TPIOMO.
Coznaiite Tabnuiyy DataFrame, comepskainyro: KOJUYECTBO TMPHU3BEICHHOW MPOMYKIIMH Ka)IO0TO
HaMMEHOBaHMsI, OCTAaTOK Ha ckiaae (hadpuku. HaumeHoBaHUs pa3MecTUTE B CTPOKAX, a KOJTHMYECTBO
1 OCTaTOK B CTOJIOIax.

3. Paznenure cronbery car Tabnuipl market Ha n1Ba cronm6ma: mark (mapka) m model (Mozgens).
market = pd.DataFrame({'car';['Lada Granta','Lada Vesta','Kia Rio','Hyunday Creta'],

'year':[2019,2018,2010,2015],
'condition':[75,104,20,90], 'km':[130000,210000,75000,94000]} )

TTonrorosneno B cucteme 1C:Yuusepcurer (000003905) Crpanuria 13 u3 27



4. VImeroTcs uCTOpUUECKUE JaHHBIC O TIeHe akiuK B BUAe Tabmuiel DataFrame.

history=pd.DataFrame([[150,20,140,140],[140,31,152,150],
[147,17,180,164],[129,33,150,167]],
columns=['Open','Low','High','Close'],
index=["2020-12-07',"2020-12-08",'2020-12-09',"2020-12-10'])
Haiinnte MHHMManbHYI0O M MaKCHMAJBHYIO IICHBI 3aKPBITHS, CTaHAAPTHOE OTKIOHCHHE IEHBI
OTKPBITHS, CpeiHee 3HaueHne camoi Hu3kou (Low) 1iensl u menuany camoit Beicokoi (High) tiensr.

5. 3arpy3ute 5TOT HaOOp nmaHHBIX B Tabmuiyy DataFrame. KakoBa cymMma BanmoBBIX Npomax
(GrossSales) ToBapoB, mpousBeneHbx Amarilla gyist maoro 6usneca?

6. Ompenenure CpeIHIO CTOMMOCTh Tpou3BoncTBa (ManufacturingPrice) ToBapoB, BBITYIIICHHBIX
g Mekcuku ctouMocTblo (SalePrice) Boiiie, uem ctouMocts 70% TOBapoB.

7. Haligute MUHUMANBHYIO LIEHY MPOU3BOJCTBA TOBapa MPABUTEILCTBEHOTO CErMEHTa, JJIsi KOTOPOTo
1[eHa MPOJIaXKH HUXKE LI€HbI POU3BOJICTRA.

8. KakoBa cpeansis ieHa ToBapa, CTOMMOCTb MPOU3BOJICTBA KOTOPOTO HUXKE CPeAHEN?

9. Bo ckombko pa3 cpemusisi cebecrommocTh (COGS) TOBapoB MPOMBIIIUICHHOTO CErMEHTa
(Enterprize) otimuaercs OT cpeHel ce0eCTOMMOCTH TOBAPOB Maioro Ou3zHeca?

10. KakoBa cymmapHass mpuOBLIbL BCEX CHCIOK B IPABUTEIHCTBEHHOM CETMEHTE, 3aKJIFOYCHHBIX
koMmanusgMu Carretera u Paseo?

11. CKOIbKO pa3HBIX CUCTEM CKHJIOK MPEJCTABICHO B TabIuIEe?

12. Kakas u3 cucTeM CKUJ0K MPUMEHSETCS PEXE BCEro?

13. CkonbKo pa3 MpeAcTaBICHBI B BHIOOPKE pa3HbIE CTPaHbI?

14. Pazbeiite 3Hauenus cronbdna cedectonmoct (COGS) mist Kanaaer Ha miecTh HHTEPBAJIOB.

15. Pazbeiite 3Hauenus cronbdia cedectonmoct (COGS) mist Kanaaer Ha miecTh HHTEPBAJIOB.
~((B~4)+(B/2))

Pas3zoen 2. Pazeedounwiii ananu3 OGHHbIX

Dopma konmpoas/oyenounoe cpedcmeso. Keiic-3adanue

Bonpocul/3adanus:

1. Umerorcst Habophl nanubix. Heo6xomumo B Jupyter Notebook peanuzoBaTh nmporpaMMHBIT

KO/ /17151 BBITIOJIHEHUS CJIEIYIOINX 3aJaHUM.
1. Co3paiite Series u3 Mociaea0BaTeALHOCTH 15 3HaYeHWH, paBHOMEPHO pa30oMBarOmuUX OoTpe3ok [0,
20] (Bocmonb3yiiTech GyHKIMEH linspace)
Omnpenenure OTHOIIEHUE 3JIEMEHTOB MOJYYEHHOUW CEpUH K MX MPEIbIIyIIuM d1eMeHTaMm (*).
B pesynprare HE0OXOOUMO MONYYHTHh CPEAHEE MOJYYEHHOIO BEKTOpA, OCTAaBUB B HEM TOJIBKO Te
3HAYEHUs, KOTOphIE He Oosee uem 1.5 (¥%).
Bribepute u3 OTBETOB TOT, KOTOPbII MakCUMalbHO OJIM30K K TONXYYEHHOMY (C TOUKH 3pEHHS
aOCOJTIOTHOM Pa3HUIIBI).

2. BriGepuTte Bce BepHBIE OTBETHI KacaTeabHO Cieaytonmx detbipex Series: - pd.Series(‘abede'); (1)
- pd.Series(['abcde']); (2) - pd.Series(list("abede')); (3) - pd.Series("abede"); (4)
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IlosscHenus:

*)

byskus list: B CTpoKe Ka)Iblii CHMBOJI - 3TO OTACIbHBIN dJIeMEHT JIs list
KBaJIpaTHbIC CKOOKH: B KBAJPAaTHBIX CKOOKAaX CIUCKY IEePEIaeTCss MHOXKECTBO

3. [1o xueHTy moMy4YeHbl 3aiTyMJIeHHbIE TaHHbIe (0OBEKT S THIA Series) MO ero TPaH3aKIHIM.
Jist 3a1TaHHOTO HIKE 00BEKTa S TIPOJIeNIaliTe CISAYIOIIee:

Coznaiite HOBBIM Series, 3HAYEHUS KOTOPOTO COBIAMAIOT CO 3HAYCHUSAMH S, a HWHACKCHI -
[ICJIOYHMCIICHHBIC 3HAYCHU OT 2 10 12, He BKIrodas 12.

BriGepute u3 s 2IeMEHTHI ¢ HHACKCAMU 3 U 5, TIOC/Ie YeT0 MPOCYMMUPYHUTE MX, COXPAHUB PE3yJIbTaT
(1).

BriGepuTe U3 s TOTBKO IEIOYUCIICHHBIE JIEMEHTHI M BRIYUCITUTE UX nuctepcuto (2). (*)

Bce nonydennsie pe3yiabTaThl OKPYIIIMTE 10 2-X 3HAKOB IMOCJIE 3aIsTOM.

4. Crenepupyiite Series u3 100 3nauenuit HopmaiapHO pacnpenenénnoit CB (np.random.normal ¢
nedOoNTHBIMU NTapaMeTpaMu - HYJIEBbIM CPEIHUM U €TUHUYHOMN Iucrepcueit).

Bo3Benurte kaxaoe 3Ha4€HHE CEPUU B 3 CTENEHb, @ 3HAYEHUS MHAECKCA YBEJIMYbTE B 3 pasa.

OTBeThTE Ha CJIETYIONTNE BOTIPOCH Yepe3 3amsiTyto (6e3 mpodenos) (*)

BriBeauTe cymMMy 3J1€MEHTOB, CTPOTO MEHBIIUX 2.6, UMEIOMINX HEeYETHbIC 3HAUCHUS HHACKCA.
BriBeanTe KOTM4EeCTBO 3HAYEHUN CEPUM MEHBIIE HYJIS.

[TosicHenus:

(*) Ecm monmyuwminch otBeThl 3, 4.32, T0 B hopMy HeoOxoaumo BHecTH uXx B Buge "3,4.32". To ecthb
BEIIIECTBEHHBIC YKCIIa HEOOXOIUMO pa3ielsaTh Toukamu. He 3a0ynpre nmpo ¢pukcupoBaHHbI seed (ero
MEHSTh HE HYXHO)!

Omnpenenennoe 3HaueHue seed HY)KHO, YTOOBI OTBETHI Y BCEX BBIMOJHSIOMIMX ATO 3aJlaHUE OBLIH
OJTMHAKOBBIC M KX MOXKHO OBIJIO MPOBEPHUTH (TaK KaK TEHEPUPYIOTCS OJUHAKOBBIC SEries).

Crnenyer BHMMAaTeJIbHEE MCIIONB30BaTh [ | Ui BBIOOpA NAaHHBIX MO HECKOJBKHM YCIOBHSM: JIHOO
BBIOMPATH IaHHBIE TTOCIIEIOBATEIIEHO, MO0 cpa3y 10 HECKOJIBKUM YCIIOBHSM, HO Yepe3 orneparop &.
OTtnmume oneparopa and ot omneparopa &: and - BEIBOAWT MOCJIEIHEE MTPOBEPEHHOE 3HAaUeHHE, & -
BBIBOJINT TiepeceueHue 3naueHuil. [Ipumep: s| &  ].sum()

Jig Bcex TMOCHENyIOMMX 3aJaHuil OyaeM HCHOoJb30BaTh OOE3JIMYEHHBIE TpPaH3aKIMOHHBIE
OaHKoBCKME naHHBIC. J[7s1 3TOro cumrtaiiTe B mepeMeHHbIe tr mcc_codes, tr types, transactions u
gender train U3 omHOMMEHHBIX TabOmwi u3 manku data. st TaGmuiel transactions MCHONB3YHTE
tonbko mepBbie n=1000000 ctpok. OOpaTuTe BHHUMaHUE HA Pa3ACIUTEIN BHYTPH KaXKIOTO W3
(haiisIoB - OHM MOTYT pa3aIuvaTbes!

Tabmuna transactions.csv
Ommcanue
Tabnuna comep XUT UCTOPHIO TPAH3AKIMI KJIMEHTOB OaHKa 3a OJTMH TOJI U TPU MeCSIIa.

dopmar TaHHBIX

customer id,tr datetime,mcc_code,tr type,amount,term_id
111111,15 01:40:52,1111,1000,-5224,111111

111112,15 15:18:32,3333,2000,-100,11122233

Onucanue noneu

customer id — uaeHTHHUKATOP KIMEHTA,;

tr_datetime — AeHB ¥ BpeMs COBEPILICHUS TPAH3aKIUU (JHU HYMEPYIOTCS C Hadaja JaHHbBIX);
mcc_code — mcc-Kof TpaH3aKIIHH;

tr type — THII TpaH3aKIHU,
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amount — CyMMa TpaH3aKIUU B YCJIOBHBIX CIUHHIIAX CO 3HAKOM; + — HAYUCIICHHE CPEICTB
KJIIMCHTY (MPUXOAHAS TPAH3aKIIHS), - — CIUCAHUE CPEACTB (pacXOmHasi TPAH3aKIINSA );
term_id — uaeHTH(UKATOP TEPMHUHAIIA;

Tabnuna gender train.csv

Onucanue

Jlannast Tabnuia conepkuT HHGOPMAIUIO MO MOy I YaCTH KIMEHTOB, IJI1 KOTOPHIX OH U3BECTEH.
J171s OCTaNbHBIX KIIMEHTOB IOJI HEM3BECTEH.

dopmar TaHHBIX
customer_id,gender
111111,0

111112,1

Onucanue nonen

customer id — uaeHTH(HUKATOP KIMEHTA,;

gender — TOJT KJIMEHTA;

Tabnuna tr mcc_codes.csv

Onucanue

JlanHas TabuIa CONEPKUT OMMCAHUE MCC-KOIOB TPAH3AKITUH.

dopmar TaHHBIX

mcc_code;mcc _description
1000;cmoBecHOE ormcanue mcc-koma 1000
2000;cnoBecHoe ommcanue mcc-koaa 2000

Omnuncanue nonei

mcc_code — mcc-KoJ TpaH3aKIHH;

mcc_description — omrcaHue MCC-KOAa TPAH3aKIIUH.
Tabmuna tr_types.csv

Omnucanue

JlanHast TabnuIIa CONEPKUT ONMMCAHUE THIIOB TPAH3aKIIUM.

dopmar TaHHBIX

tr_type;tr_description

1000;cmoBecHoe onucanue Tuna tpanzakiuu 1000
2000;cnoBecHoe onucanue Tuma tpan3akuuu 2000

Onucanue noneu
tr_type — THUII TpaH3aKI1u;
tr_description — omucaHue TUTIA TPAH3AKIUH;

5. B tr_types BeiOepute mpousBoibHbIe 100 cTpok ¢ momompio MeTona sample (ykazaB mpu 3TOM
random_seed paBHbIii 242)

B momydyenHoil Ha mpempiayIieM dTane MOABBIOOpKE HaWAWTEe 070 HaOmoaeHud (cTtoberr
tr_description), B KOTOpO# COAEPKUTCS OACTpOKa 'Tuiata’ (B mro0oM peructpe). (*)

BeiBemuTe OTBET B BHIE BEIIECTBEHHOTO YHWCIIA, OKPYIIEHHOTO IO JBYX 3HAKOB MOCIE 3aIlsITOM,
OTIEIMB APOOHYIO YacTh TOUKOM B (hopmare "123.45"

[TosicHenus:
(*) Crpoku "IlnatA 3a apennay", "[lnmatAsza apenny", "IIJIATA" ynoBIeTBOpPSIOT yCIOBUIO, TaK KaK

OyIy4H epeBeEHHLIMU B HIDKHUI PETUCTP COAEPKAT MOACTPOKY "muiara’.
yay p p p p POKy

6. lns mons tr type maradpeiima transactions MOCUHMTAWTE YacCTOTYy BCTPEYAEMOCTH BCEX THIIOB
TpaH3aKIuii tr_type B transactions.
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W3 mepeuncieHHbIX BapUaHTOB BbIOEPUTE T€, KOTOphIE MOMAlKd B TOM-5 TPaH3aKIMH MO YacTore
BCTPEYAEMOCTH.

Bri6epute Bce BepHbIE€ MyHKTHI:

- 1) Beigaua nanumaneix B ATM C6epbank Poccun

- 2) Komuccust 3a 00cy>KUBaHHE CCYTHOTO CueTa

- 3) Crincanue mo TpeOOBaHUIO

- 4) Onnara ycnyru. bankomarst Cb PO

- 5) Ioramenue kpeauTa (B mpeaeaax oaHOTO (huiana)

- 6) IToxynka. POS TY Cb P®

7. B maradpetime transactions 3amaiite cronder customer id B kauecTBe WHICKCA.

Brinenure kimeHTa ¢ MAaKCUMAITbHONW CYMMOM TpaH3aKIMH (TO €CTh ¢ MAKCUMAIBHBIM MIPUXOI0M Ha
%k

Kapry). (*)

Haiinure y Hero Hanbosee 4acTo BCTPEUYAIOIMIUNACS MOAYIIb CYMMBI IIPUXOA0B/pacxomoB. (**)

8. HaitguTe MakCUMalIbHYIO Pa3HUILy MEXIYy MEAUaHaMH CYMMbl TPaH3aKIHUM, MOCUUTAHHBIMU MPU
3a/IaHHBIX HIDKE YCIOBHSX I10 MO0 amount U3 TabauIsl transactions (*):

Menuana CcyMMBbI TpaH3aKIUMA

Menvana cyMMbl TpaH3aKIMi MO T€M CTPOKaM, KOTOpPblE HU B OJHOM M3 CBOMX CTOJIOIIOB HE
cofiepKar MyCThle 3HAUCHUS

Menvana cyMMbl TpaH3aKUMH IO CTPOKaM, OTCOPTUPOBAHHBIM IO IMOJI0 amount B TOpSJIKE
BO3pACTaHMsl, ¥ U3 KOTOPBIX yIaJeHBI TyOIupyromuecs mo ctoidmam [mec_code, tr type] cTpoku,
MpUYéM NPHU yAAJIEHUU COOTBETCTYIOIIUX AyOsiel OCTAIOTCS TOJIBKO MOCIEAHUE U3 TyOnUpyOmuXcs
ctpok (keep='last")

BriBeauTe OTBET B BHJE BEUIECTBEHHOIO YHCIA, OKPYIIEHHOTO JO JBYX 3HAKOB IOCIIE 3alsToil,
OTIENUB APOOHYIO YacTh TOUKOH B (hopmare "123.45"

[TosicHenus:
(*) Jnst BeIUMCIIEHUS] MaKCHUMaJbHOW Pa3sHUIIBI MEXKIY 3HAYEHHUSMU CIMCKAa MOXKHO MCIIOJIb30BaTh
GbyHKIHO np.ptp
(**) Ecnu B pe3ysnbrare momyduwinuch 3HadeHus [1,3,5], To MakuMalbHasi pa3HUIla MKy HUMU 4 ==
5-1.

2. Nmerotcs Habopbl nanHbix. Heooxomumo B Jupyter Notebook peanusoBaTh nmporpaMMHBIT
KO/ /17151 BBITIOJIHEHUS CIEAYIOMNX 3aaHUM.
1. CoenuanTe transactions ¢ BceMu ocTanbHbIMH Tabauamu (tr mcc_codes, tr types, gender train).
[Ipuuém c customers gender train HeoOXomuMoO CMEPIKUTHCA ¢ TMomolbio left join, a ¢
ocTaBmuMHUcs naradperimamu - depes inner. [locne momydeHust pesynaprara Tabmuiel gender train,
tr types, tr mcc codes MOXHO yaanuTh. B pe3ynsrare coenwHEHHS aaTtappelMoOB TOJDKHO
nonyuutbest 999584 ctpoku.

2. Ompenenute MOAYJIb Pa3HHUIBI MEXKIY CPEIHUMH TpaTaMH S>KEHIIUH W MYX4YuH (Tpara -
oTpHUIIaTeIbHOE 3HAaUeHne amount). (*)

BriBemuTe OTBET B BHJE BEIIECTBEHHOTO YHWCIIA, OKPYIIEHHOTO IO JBYX 3HAKOB MOCIE 3aIlsITOM,
OTIENUB APOOHYIO YacTh TOUKOM B (hopmare "123.45"

[TosicHenus:
(*) Ecnu B pe3ynbrare A My»XKYUH MOJTYYHIHCH 3HadeHus [-1,-3,-5], a nist sxenmuH [-1,-2,-3],

TO MOJYJIb Pa3HUIIBI MEXKTy CPETHUMHU apu(MEeTHUECKUMU -3 1 -2 OyzieT paBeH 1.

(**) ObpaTuTe BHUMaHUE, YTO ISl BBIYUCIICHUS MOMYJISI PA3HOCTH TOYHBIX 3HAHUI O TOM,
KaKoW KJ1acC OTHOCHUTCS K MY)KUMHAM, a KaKoH - K KCHIIHAM, TI0Ka He TpeOyeTcsl.

(***) OkpymneHre He HY)KHO MPOU3BOIAUTH OTACIBHO MO CPEIHUM TpaTram >KEHIIUH W MY>KYWH, a
TOJILKO B CAMOM KOHIIE, KOT/Ia ITOJyYUTE 3HAaUCHUE MOYIISI PA3HUIIBI TPAT.
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3. Co3maiite HOBBIH cTONOCI - mcc_code+tr type, CKOHKaTEHUPOBAB 3HAYCHHS U3 COOTBETCTBYIOIINX
cTONOIIOB. (*)

OcTtaBbTe TONBKO HAOMIOACHUS C OTPULATENBLHBIM 3HaueHHeM amount. [locuuraiite gucmnepcuio mo
KaTeropusiM MOJYYHBIIETOCs CTOJOIAa mcc code+tr type, B KOTOPBIX KOJIMYECTBO HAOMIOACHUN >=
10.

Onpenenure OTHOIIEHUE MAKCUMAJIBHOW THUCIIEPCUN K MUHUMAJIbHOM.

BriBeauTe 0TBET B BUE BELIECTBEHHOTO YKCIa, OKPYIVIEHHOTO 10 OnmyKalIiero 1enoro B gpopmare
"123456" 6e3 npoOHOI YacTH.

[TosicHenus:

(*) Jlmst KOHKaTeHaIMK 3HAYEHUH B CTOJIOIAX MOXHO HCITOJIB30BaTh METON .astype(str) Ay cepuu u
CKJIaJIbIBaTh COOTBETCTBYOIIHME cepuu. JInOo ke mpumeHsaTh apply k cTpokam maradpeiima,
MIPOIKUCHIBASI JIOTUKY MpeoOpa30oBaHMs U KOHKaTEHAI[MN 3HAYEHUI BHYTPH.

(**) Iy OMHOBPEMEHHOTO TIOJICUeTa KOJIMYECTBA HAOIIONEHNN U TUCTIEPCUU TI0 KATETOPUSIM MOYKHO
BOCIIONIB30BaThCs hyHKIMEH .agg()

4. Tlo BceM TumaM TpaH3aKIIUHA PAaCCUUTANTE MAKCUMAJIbHYIO CyMMY NPHUXO/Aa HAa KapTy (M3 CTPOTro
MOJIOKUTENIBHBIX CYyMM TIO CTONOIly amount) OTHEIbHO JUIsi MYXYMH W JKCHIIWH (Ha30BUTE ee
"max_income"). OcTaBbTe MO 5 TpaH3aKIUN IJIs1 MYXYUH | JJIS )KCHIITMH, HAUMEHBIIINX CPEAH BCEX
TpaH3aKIUH 110 TIOJTYYCHHBIM 3HaYeHUsAM "max_income". (*)

BoigenuTe cpeau HUX Te, KOTOPbIE BCTPEYAIOTCSl OJHOBPEMEHHO Uy MYKUHH, U Y KEHILUH:
[Tokynka. POS TY Cb P®

Cnmcanue mociie MpoBeACHUS PETCH3NOHHOM pabOThHI

[Inara 3a nonyuyenue Hanu4HbIX. Poccust

[TepeBon Ha kapty/ ¢ kapThl yepe3 ATM (co B3MMaHHUEM KOMHCCHH C OTIPABUTENSA) MO CUETy B
oBepapadTe

[Inara 3a nonyuenue HanuuHbiXx B ATM. Poccus +

Hanmuunsie. 3apyoOex. 6aHk

Bo3sspar nokynku. POS TV Poccus

5. Beimenure w3 momsa tr datetime OTHOCHTENBbHBIA JeHb tr day (mepBoe YHCIO JI0 TOYHOTO
BpeMeHn). (*)

OtdunsTpyiiTe CTPOKM TaKUM 00pa3oM, 4YTOOBI OCTAaBUTh TOJBKO T€ TPAH3aKIUHU, Y KOTOPHIX B
COOTBETCTBYIOIIUNA OTHOCUTENBHBIA JIeHb tr day kommdecTBO YHHUKaNbHBIX MCC KOmOB mpu
TpaH3aKIugIX ObuT0 OoJbIe 75 (MOKHO BOCIIONB30BaThCs (GyHKIIMEH nunique())

Crpynmupyiite moiaydeHHbIH OTGUIbTpoBaHHBIN Aaradpeiim mo MCC koxy W Tofy, MOCHe Yero,
MIPOHAIM3UPOBAB PE3YJIbTAT, BEIOEPUTE BEPHBIC BAPUAHTHI OTBETOB HIKE (**):

gender == 0 - xxeHuuHbl, gender == 1 - My>X4uHBI ++++

gender == 1 - xxenmunsbl, gender == 0 - My>XYHHBI

AOcCoMIOTHOE 3HAUYCHHE MeauaHbl ¢ TuroM "dmopuctuka" (PacxomoB/PUXOIOB) Y MYKYHUH BBIIIE
TOM K€ MeJIMaHbl y JKEHIINH

AOCOMIOTHOE 3HAYCHHE MEAMAaHbl KEHCKHX TpaT (pacxoIOB/IPUXOJ0B) HA IIEHHBIC OyMaru BBIIIIE
MYKCKUX

AOCOIOTHOE 3HAYEHWE MEIHMaHbl >KEHCKHX TparT (pacxomoB/mpuxoaoB) B Kareropuu "bapsl,
KOKTEHIb-0aphl, TUCKOTEKH, HOYHBIE KITyObl M TaBEPHBI — MECTa MPOJIaXKH aJIKOTOJbHBIX HATUTKOB"
HUKE MY>KCKHX

[TosicHenus:

(*) yist Toro, 4TOOBI BBIACIUTD BCE, YTO CTOMT JI0 TIEPBOTO MPoOEsIa, MOXKO HUCIIOIh30BaTh CTPOKOBBIC
Metonbl s maradperima - .str.split(), Hampumep. JInGo ke peann3oBBIBATH JIOTHUKY BBIICICHUS
MOJICTPOKHU C TIOMOIIBIO MeToa apply.

(**) IToHATH, KAaKOM KJIAaCC K KAKOMY THITYy TPaH3aKIHHA (MYKCKHE/)KEHCKHE) OTHOCUTCS MOXKHO, €CITH
Mou3y4yarb TUMWYHBIC I MY)KUYMH/KEHIIMH KaTerOpHUH M CPAaBHUTH CpeIHUE/MEIHUaHbl PacxoJo0B
W/WIH IPUXOJIOB B HUX.
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6. Pa30eiiTe pacxompl (oTpulaTeNbHBIC 3HAYEHUs CyMM) Ha 5 OakeroB amount bucket paBHOTO
o0Bréma (¢ momompto pd.qecut), pazduB Bce TpaThl Ha kateropun 'Very High', 'High', 'Middle', '"Low',
"Very Low'. (*)

OcraBmmecs: HeOTpUIIATEIbLHBIE TPAThl OTHECUTE K KaTeropuu 'Income’. (Bocmonb3ylTech GyHKIIUEH
cat.add categories('Income').fillna('Income') nst Toro, 4ro6s1 7006aBUTH HOBYIO Kareropuio 'Income’
k kareropusiM 'Very High', 'High', 'Middle', 'Low', "Very Low', a 3aTtem 3amoyiiHUTE TyCThIe 3HAYCHUS
HOBOM KaTeropuei).

N3 monsa tr _datetime BwimenuTe 4ac tr hour, B KOTOpBIM IpoW30IIIa TPaH3aKIUs, KaK MEpBbIe 2
uudpser go ":". (¥%*)

[Tocne aToro moctpoiite CBOAHYIO TabIMILy, 3HAYCHUSIMH B KOTOPOH sBIsieTCs 1o gender, MHIEKCHI
- tr_hour, cTon611e1 - amount bucket.

OTtpucyiite monydeHHBbIE pe3yJbTaThl, NepeaaB ux B ¢GyHKIuo plot pivot table, pacmonoxeHHyto
HUXKE.

Br16epute BepHbIe OTBETHI Ha BOIIPOCHI HHUKE.

1.0.0.7. Bompocsr:

- 1) Hounsle noctynnenus nexer (01-05 yacoB) B Oonee ueM 85% ciyyaeB SIBISIFOTCSI MYKCKHUMH.

- 2) [locmoTpeB Ha 010 MY>KYMH B MOCTYIUIEHUsAX cpeacts (Income), MOXKHO caenath BBIBOJ, YTO
KOJIMYECTBO MOCTYIUICHUN CPEJCTB JKEHIIMHAM B LI€JIOM OO0JIbIle, YeM MY>KUMHAM.

- 3) Camble HU3KHE TPaThl B 3 4aca HOYM OCyIIECTBIsAIOTCA B 6osee 70% cirydaeB KEeHIIMHAMHU.

- 4) CymecTtByl0T 0coOble 4Yachl B MEIKHUX TpaTax, KOIrla >KCHIUHBI TPAaTAT HAMHOTO OoJjblie
MykuuH (>80%)

- 5) [TocMoTpeB Ha JOTI0 MYXYUH B MaKCUMalbHBIX Tpatax cpenacts (Very High), moxHo cienath
BBIBO/I, YTO KOJIMYECTBO BHICOKHMX TPAaT B KaXKJIbIi BO3MOXKHBIHM Yac My»X4YUH OOJIbIIE, YEM Y KEHILUH.
[TosicHenus:

(*) OO6parute BHMMaHHe, 4To B Kareropuu Very High JlomkHBI OKa3aThCs MakCHUMaJbHBIE IO
MOJYJIIO OTPHIIATEIbHbBIE TPAH3AKIIIH.

(**) Hanpumep, mist crpoku "0 10:23:26" ywac Oynet pased 10, a mns ctpoku "6 07:08:31"- 07.
MoskHo Bocmonib3oBatbest pyHkIusamu str.split() wm str.find() u pynkumeit .apply(lambda x: x[])

7. U3menute Tin nods tr_day Ha int.

Bri6epute u3 transactions Bce MCC kofibI, KOTOpPBIE BCTPETHIIMCH B BBIOOpKE Oosiee uem 60000 pas.
Crpynmupyiite ordmibsTpoBaHHbI Aatadpeiim o a0 1 MCC-kofy, moiydasi CpeHUue 3HAUYCHUS
CYMMBI amount.

Jlanee oTpuCyiTe 3aBHCUMOCThH CPEIHHUX CyMM (MOXKET MpHUTOAUTCS MeTof unstack()) mo xaxmaomy
n3 MCC-KooB IO JTHSIM.

Bri6epute BepHbIe OTBETHI Ha BOIIPOCHI HIKE.

1.0.0.9. Bonpocsr:

- 1) 2 u3 nonyuennbrx MCC-Ko1OB CBsI3aHbI C PUHAHCOBBIMU MHCTUTYTAMH

- 2) 2 MCC xona, CBsA3aHHBIE CO CHATHEM HAJMYHOCTH UMEIOT B IICJIOM pa3HbIe 3HAKH (B OJHOM
Clly4ae MOYTH Be3Ze - TPaThl, B APYTOM - IIOMOTHEHHUS)

- 3) bakaneiiHple Mara3uHbl 007a/al0T MAKCUMAaJIbHBIMH CPEJHUMH TpaTaMH CpPedu BbIOpAHHBIX
MCC-konoB

- 4) JleHe)xHBIC TIEPEBOJIBI HUMEIOT KaK MUHUMYM 3 SIBHBIX MUHUMYyMa CPEITHUX

- 5) Kareropus "3BOHKH C HCIIONB30BaHUEM TeIe()OHOB, CUUTHIBAIOIINX MAarHUTHYIO JICHTY'" HUMEET
BU3YaJIbHO OYEHb OOJIBIIYIO TUCIIEPCHUIO.

Pas3zoen 3. Ilposepka cmamucmuueckux cunomes. Ilpunamue pewienuii
Dopma KOHMPOA/0OYeHOYHOe cpedcmeo. 3adaua
Bonpocul/3adanus:

1. Pemnre 3amaun ucmomb3ysi OMOMHOTEKY stats makera scipy
Busyanuzupyiite momydeHHbIC Pe3yabTaThl IpUMeHss 0nomnoTexy matplotlib
Odopmute pe3yabTaThl B BUIE HHTEPAKTUBHBIX OJIOKHOTOB
[enb: M3y4UTHh METOBI TPOBEPKU CTATHCTUICCKUX TUTIOTE3
Xon BBITIOTHEHUS paOOTHI:

Pemmre 3amaun ucnomnb3ys OMOIHOTEKY stats makeTa scipy
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Busyanuzupyiite nmomydeHHbIC Pe3yabTaThl IpUMeHss 0nomnoTexy matplotlib

OdopmuTte pe3ynprarhl B BUJI€ UHTEPAKTUBHBIX OJIOKHOTOB
3anaHue A1 BBIMOJTHEHHUS.
1. 3aBoa POM3BOAUTENH MMOAUIUITHUKOB 3asBJISET, YTO U3TOTOBJICHHbBIE HAa CTAHKaX METAJINYECKUE
AJIEMEHTHl JJIsl TOAIIMITHUKOB, MMEIT cpenuuii auamerp 10 mMm. Mcnonb3ys OIHOCTOPOHHUMN
Kputepuil ¢ ypoBHeM 3HaumMmoctu 0=0,05, mpoBeputh 3Ty rumnotesy. [Ipu mpoBepke THIOTE3bI
HEO0OXOMMO y4YeCTh, UTO ObLIa MPOM3BEAEHA BHIOOpPKAa W3 N=16 MIApUKOB, INIe CpPEIHEE 3HAYCHUE
nuameTpa paBHo 10,3 MM, a tucnepcust U3BECTHA U paBHA | MM.
2. IlpousBonutens KOH(MET 3asBISAET, YTO CpPeAHHM Bec KopoOku koHper coctaBmser 100 r. U3
MapTUH HU3BJIcueHa BbIOOpKa 3 n=10 kopoOOKk W B3BemIeHa. Bec ka0l KOPOOKH COOTBETCTBYET
Tabnuue BapuaHTOB. He mpoTuBOpeyuT 1M 3TO yTBEepKAeHHIO MpoaaBmna? lcmonab3ys ypoBEHb
3HauumMoctu 0=0,001. Bec kopoOok KOH]ET pacrpenesieH HOPMaJIbHO.

3. [IlpousBeneHbl n=7 HE3aBUCUMBIX H3MEPEHHI, B pe3yJabTaTe€ KOTOPBIX HAWIEHO, YTO
\overline{x}=82,48 mm, a S=0,08. [IpeamnonoxuB, 4T0 OMIMOKK H3MEPEHUS HMEIOT HOPMaJIbHOE
pacnpeneieHle NMPOBEPUTh C UCIOJIb30BaHUEM ypoBHA 3HauuMocTu 0=0,05 runortesy H0:62=0,01
MM2. npoTuB KoHKypupyromed runore3sl H0:02=0,005. B orBere 3ammucarh pa3sHOCTb MEXKIY
(haKTHYECKUM U TaOJIMYHBIM 3HAYCHUSMHU BHIOOPOYHOMN XapaKTEPUCTUKH.

4. Crparerus ¢puHaHCOBOM opranuzanuu «He oOMaHems!» He MHBECTHPYET B IIEHHBIE OyMaru eciiu
nucrnepcus TooBoil moxoaHoctu 6onee yem 0,04. [IpousBenena BriOOpKa M3 n=>52 HAOMIOACHUHN 1O
aKTUBY A TOKa3ajia, 4TO BBIOOpOUYHas AucHepcHs ee qoxoaHocTu paBHa 0,045. Y3HaTh, HOIMYCTUMBI
U IS TaHHOM (DMHAHCOBOW OpraHM3ali HWHBECTULIMOHHBIE BIIOKEHUS B aKTHB A Ha YpPOBHE
3Haunmoctu: a) 0,05; 6) 0,01.

5. ®upma «Criam» pacchluliaeT peKiIamMHbIe OYKIEThl BOBMOXKHBIM 3aKazdvkaM. Kak mokasai OIbIT,
BEPOSATHOCTH TOTO, UTO OpraHU3allks MMOy4rBIIas OyKJIET, 3aKaXKeT peKIaMupyeMoe u3JieNie, paBHa
0,08. ®upma pazocnana 1000 OykaeToB HOBOH, yiydiieHHOU, ¢dopMbl 1 nomydmna 100 3aka3zos. Ha
ypoBHe 3HauuMOCTH 0,05 BBISICHUTBH, MOKHO JIM CUMTATh, YTO HOBas (hopMa peKiaMbl CYIECTBEHHO
JIy4IIe TpeKHEH.

6. MennuuHcknid npenapar « Orypuuk» CHUMAeT MOXMeNbHbIN cuHApoM y 80% naruenToB. HoBbli
npenapar «Orypunk NEW», pazpaboranHblid uIsi TeX ke 1enei, momor 90 marueHTaM 13 MepBBIX
100 mpumensiBmmx npenapar. MoxHO J¥ Ha ypoBHE 3HaduMocTu a = 0,05 cuMrarh, 4TO HOBBIU
npemnapar ayuimie? A Ha ypoBae a =0,01?

7. Ilpennonaraercs, 4To 100aBIeHUE CHEIMATBHBIX XMMHYECKHX BEIIECTB B BOJY YMEHBIIHUT €€
XKeCTKOCTh. [0 oIleHKe keCTKOCTH BOABI 10 U MOcie A00aBlIeHus CleMalbHbIX BemecTB o 40-ka u
50-tu mpoGaM COOTBETCTBEHHO MOIYYUM CPEIHHUE 3HAYECHUS HKECTKOCTH (B CTAHJAPTHBIX €AMHULIAX ),
paBupie 4,0 u 0,8. Jlucmepcus wu3MepeHHii B 00OMX ciydasx mpenanonaraercs pasao 0,25.
[TonTBepknator nu 3T pe3ynbrarhl oxkumaaembiid dddext? Ilpunsates 0=0,05. KonTpomupyemas
BEJIMYMHA UMEET HOPMaJIbHOE paclpesiesieHue.

8. [Ipon3BOAUTENLHOCTD KAXKIOTO M3 TIepepabdaThIBalONIMX CTaHKOB A 1 B cocTaBuia (B KT BeliecTBa
3a yac paboThI)

MOXHO 7M1 CUMTaTh MPOW3BOAUTEILHOCTh CTAHKOB A W B oamHaKoBOW B MpEIOKEHHUH, YTO 00e
BBIOOPKHU TOJYYEHBl U3 HOPMAJIbHO PACIpPENEICHHBIX IeHepajlbHBbIX COBOKYMHOCTEH, IPU YpOBHE
3Haunmoctr a = 0,17

9. Ilepen HanmaakoW cTaHka ObLIa M3MEpPEHA TOYHOCTh M3TOTOBICHHS 10 MPOKIaAOK M HAWIEHO
3HAUCHUE ONLEHKHU aucrepcuu auamerpa s21=9,6 mxm2. Ilocne Hamaaku MOABEPIIIUCH KOHTPOIIO
eme 15 mpokiagoKk M MOJYYEHO HOBOE 3HAYEHUE OLEHKHU Jucnepcuu s22=5,7 mMkm2. MoxHO 1u
CUMTaTh, YTO B pe3ylbTaTe HaNaJKU CTaHKa TOYHOCTh H3TOTOBJICHUS JeTalel YyBeIMuusach?
[Tpunste 0=0,05.

10. IIpu ypoBHe 3HaunMocT 0=0,1 TPOBEPUTH TUIOTE3Y O PABEHCTBE AUCIEPCUNA ABYX HOPMAIbHO
pacmpeieieHHbIX CIydyalHBIX BEIMYMH X U Y Ha OCHOBE BBIOOPOYHBIX JAHHBIX IPHU
anpTepHaTUBHOM runore3e H1:62x#c2y.

11. U3 200 3amau mepBoOro pasiesia Kypca «AHaiIW3a JaHHBIX», NPEIJOKEHHBIX Ui PEHICHUS B
nmabopaTopHbIX paboTax, cryaeHTsl penmwin 130, a u3 300 3ama4 BTOporo paszena CTyJAeHThI PEITIH
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120. Moxuno nu npu 0=0,01 yTBepx’aarh, 4TO NEPBBIN pa3nen Kypca « AHaau3a JaHHBIX» CTYACHTHI
YCBOWJIY JIy4Ill€, YeM BTOPOH.

12. beuta mpoBeieHa BHIOOpOYHASI MPOBEPKA HAJAECKHOCTH BBICOKOTEXHOJOTHUYHOW MPOMYKIIUHA 2-X
npousBoauTeneil. B pesynbrare mpoBepkd OBLUIM IMOJyYEHBI CIEIYIOIIME pPE3YJIbTaThl: B TEUEHUS
Mecsna nocie npogaxu B 15 n3 200 TeXHOIOTHYECKUX MPOAYKTOB MPOU3BOAUTENST A 0OHAPYIKEHBI
nedextr, Torna kak cpeau 400 mpomykroB mpom3Bomutenss B - 8% okazammch aedekramu.
CymiecTBEHHbl JM pa3iuyvsg B HAACKHOCTH MNPOAYKUMH mpousBoauteneili A u B? VYposenb
3HAUUMOCTH NMPUHATH paBHbIM 0,01.

Dopma koHmpons/oyenounoe cpedocmso: Pacuemno-epaguueckas paboma
Bonpocwi/3aoanus:
1. B 5TOM UHTEpaKTUBHOM OJIOKHOTE:

OLICHUM OMIMOKH TIEPBOTO W BTOPOTO poja Ui TECTa O JIOJIE C MOMOIIBI0 CUMYISIUN (€r0 MBI
npumensiu A Jxeitmca bonna)

MMOCMOTPUM Ha TO, KaK MOXKHO PAacCUUTATh YMCIO HAOMIONEHUH HE0oOXOAMMOEe sl KOHKPETHBIX
BEJIMYMH OIINOO0K

Menemkep Ajekcel XxodeT MpoBepuTh npapna jau JxeiiMc BoHa oTiamvaer B30oaTaHHBIN MapTUHH
OT CMENIaHHOTO. AJIEKCEH MoJiaraet, 4To eciau boHI mpaBia ymMeeT pas3inyarh HAMMUTKH, TO pa3Mep
apdexra momkeH ObITh Kak MHHHUMYM $0.2$. Anekceil XoTenm OBl MONXYYHUTh OIMIHOKH MEPBOTO H
BTOpOro poaa paBHble 1%. Ckonbko HabmoneHuit emy HyxHO? [locunTaiiTe OmMOKM HEpBOro U
BTOpOro pona. IlocMoTpuM Ha TO Kak OUIMOKHM 3aBUCAT IPYr OT Apyra B 3aBUCHMOCTH OT BbIOOpa
KPUTHUYECKOTO 3HAYEHUSI.

7. OueHoYHbIE MATEPHUAJIbI IPOMEKYTOUHOM aTTeCTAlUM

Lllecmoii cemecmp, IK3ameH
Konmponupyemvie U/IK: TIK-114.1
Bonpocsl/3ananus:
1. Kaxkoii anropuT™ UCHIONIB3YETCs TSl KiTacCU(UKAIIMK B METOAaX MAITHHHOTO O0y4YeHus1?
A) K-cpennux
B) JIuneiinas perpeccus
C) HepeBo pemieHuit
D) Principal Component Analysis (PCA)
2. Kakoii 3 crnenyromux METOI0B SIBIISICTCS] METOAOM HeHalmoaaeMoro o0y4eHus?
A) Jloructudeckas perpeccus
B) K-cpennux
C) Hepero pemeHuit
D) Meton onopabIx BekTOpoB (SVM)
3. Kaxkoii TepmuH 0003Ha4aeT nmepeoOydeHre MOJEIH Ha TPEHUPOBOYHBIX JaHHBIX ?
A) CnBur
B) Ilon6op mapameTpoB
C) OBepdpuTTUHT
D) Perynsapusanus
4. Kaxoil MeTOZl UCTIOIB3YETCs JI11 YMEHBILIEHUS! pa3MEPHOCTH JaHHBIX?
A) Perpeccus
B) Meton onopHBIX BEKTOPOB
C) Principal Component Analysis (PCA)
D) K-6nmmxaiimux coceneit
5. Kakoil Tin aHann3a TaHHBIX 0COOEHHO II0JIE3€H I BBIABIECHUS ITA0JI0HOB M aHOMAJINI B
00JBIIMX HAOOpax JAHHBIX ?
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A) OnucarenpHasi CTaTUCTUKA
B) [Ipornoctuueckas aHaIMTHKA
C) AnarHocTryueckas aHaJTUTHKA
D) IlpenukTrBHAS aHATUTHKA

8. MarepuajibHO-TeXHHYECKOE U Y4eOHO-MeTOAuYeCcKoe odecneyeHue QU CIUTIIUHbI
8.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTypPbI

OcnosHas tumepamypa

1. Amnanu3 maHHbIX: yue0. mocooue / Kpacnomap: Ky6I'AY, 2018. - 126 c. - 978-5-00097-530-5. -
Tekcr: snexrponnsiid. // : [caiit]. - URL: https://edu.kubsau.ru/mod/resource/view.php?id=5007
(mara obpamenus: 02.05.2024). - Pexxum gocTymna: mo moarnucke

2. [TABJIOB JI. A. Ananmu3 mansabix: metof. pekomennamuu / [TABJIOB JI. A.. - KpacHonap:
Ky6l'Ay, 2020. - 31 ¢ - Tekcr: onekrponnsld. // : [caut]. - URL:
https://edu.kubsau.ru/mod/resource/view.php?1d=8053 (mara oOpamenus: 02.05.2024). - Pexum
J0CTyTa: 1O TMOAMKICKE

Jlononnumenvuas numepamypa

1. HoBukoBa O. A. Ananu3 nannbix. Yacts 1: YueOnoe nocooue / HoBukosa O. A., AHapraHOBa
E. I.. - MockBa: PTY MUPDA, 2020. - 162 c. - Tekcr: snekrponusiid. / RuSpLAN: [caiiT]. - URL:
https://e.lanbook.com/img/cover/book/167597.jpg (mara obpamenus: 21.02.2024). - Pexum
JOCTyTa: 1O TMOAMKICKE

2. KorukoB II. E. Ananu3 naHHbIX: ydeOHO-meToauueckoe mocodue / KorumkoB II. E.. -
Cankr-IletepOypr: CIIOITIMY, 2019. - 48 c. - 978-5-907184-46-6. - TekcT: S7EKTPOHHBIN. //
RuSpLAN: [caiiT]. - URL: https://e.lanbook.com/img/cover/book/174498.jpg (mara oOparieHwus:
21.02.2024). - PexxuM qoCTyIa: 1Mo MOIMUCKE

3. Makkuniu,, Yac Python u ananmu3 ganasix / ¥Yac Makkunim,; nepeBoq A. Cnunkusa. - Python
u aHanu3 naHHbIX - CaparoB: [IpodoOpazoBanme, 2019. - 482 c. - 978-5-4488-0046-7. - Tekcr:
anektpoHubii. // IPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/88752.html (mara
obpamenust: 20.02.2024). - PexxuMm nocTyma: 1mo momcKe

8.2. IIpogeccuonasibHbie 0a3bl JaHHBIX U pecypcbl « AHTepHET», K KOTOPBIM 00ece4nBaeTCst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcol « Unmeprem»
1. https://znanium.com/ - Znanium.com
2. https://edu.kubsau.ru/ - O6pa3zoBarenbHbIil mopran Kyol'AY
3. http://www.iprbookshop.ru/ - IPRbook

8.3. [IporpammHoe obecneyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE
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WNHudopmanmoHHbIe TEXHOJIOTHH, HCTIONb3yeMbIe MPU OCYIIECTBICHUN 00pa30BaTeIbHOTO Mpolecca
M0 JUCUUIUIMHE TTO3BOJISIOT:

— o0ecreunTh B3aUMOJCHCTBHE MEXIY YYaCTHMKaMH 0Opa30BaTeIbHOIO IMpolecca, B TOM YHUCIE
CHHXPOHHOE M (MJIM) aCHHXPOHHOE B3aUMOACHUCTBHUE MTOCPEACTBOM ceTH «HTepHeT»;

— (ukcupoBarh Xox 00pa30BaTEIBHOIO MpOIECCa, PE3yJAbTaTOB NMPOMEXKYTOUHOW aTTECTallUU TI0
JTUCLUIUIMHE U PE3YJIBTaTOB OCBOEHUS 00pa30BaTeIbHON MPOTrPaMMBlI;

— OpraHu30BaTh MPOLECC 00Pa30BaHM ITyTEM BU3yaTU3aAIMH H3y4yaeMOoi HHPOPMAIIUH ITOCPEICTBOM
WCTIOJIb30BaHMs MTPE3CHTALNH, YIeOHBIX (DPUITBMOB,;

— KOHTPOJIMPOBATh PE3yNbTaThl 00y4eHHsI HA OCHOBE KOMIIBIOTEPHOTO TECTHPOBAHUSI.

[lepedenp TUIIEH3MOHHOTO MPOTPAMMHOT0 00eCIIeUeHUs:

1 Microsoft Windows - onepaiiuoHHas CUCTEMa.

2 Microsoft Office (Bkmrouaer Word, Excel, Power Point) - makeT o(huCHBIX IPUITOKESHHIA.

[Tepeuens npodeccroHambHBIX 0a3 TaHHBIX U HH)OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

1 I'apanT - mpaBoBas, https://www.garant.ru/

2 KoHcynbTaHT - mpaBoBasi, https://www.consultant.ru/

3 Hayunas snexrponHas Oubnunoreka eLibrary - ynusepcanbnas, https://elibrary.ru/

Hoctyn k cetu MHTEpHET, JAOCTYN B 3JIEKTPOHHYIO HH(POPMAIMOHHO-00Pa30BaTEIbHYIO Cpery
YHHBEPCHUTETA.

Ilepeuens npocpammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOSABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)

He ucnonb3yercsi.

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM
(0OHOBIeHUEe BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercs.
8.4. CnenuajbHbIe NOMELIEHUs, J1A00PaTOPHH U J1a00paTOpHOe 000py10BaHUe
9. Metoanuyeckue yKa3aHHus 10 OCBOCHUIO JUCUMILIMHBI (MOLYJIs1)

VYyebHas paboTa MO HAMPaBICHUIO MOATOTOBKU OCYIIECTBISICTCS B ()OpME KOHTAKTHOW PabOTHI C
MpenojaBaTeieM, CaMOCTOATEIbHOH paboThl 0Oydaromierocsi, TEKyIIeH W IPOMEKYyTOYHOU
arTecTtaldid, WHBIX (QopMmax, MpergaraéMblX YHUBEPCUTETOM. YYeOHbI MaTepuan AUCLHUILIIMHBI
CTPYKTYPUPOBAaH UM €r0 H3y4Y€HHE TMPOU3BOJUTCS B TEMaTHYECKOH MOCIIEI0BaTEIbHOCTH.
ConepkaHne METOIUYECKUX YKa3aHHUM JOJKHO COOTBETCTBOBaTh TpeOoBaHUsM DenepanbHOro
rOCyIapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa U YYEOHBIX MporpaMM MO JTUCIUILIUHE.
CamocrosiTenbHasi paboTa CTYIEHTOB MOXET OBITh BBINOJHEHa C TIOMOINBIO MaTepualoB,
pa3MeIeHHBIX Ha mopTae noaaepxku Moodl.

Memoouueckue ykazanus no gpopmam padombot

ﬂeKI/;MOHHble 3AaHAMUA

[lepemaua 3HauuTENbHOTO OOBEMAa CHUCTEMATU3MPOBAHHON WH(MOpMaMu B YCTHOH Qopme
J0CTaTOYHO Oonblnoi ayauropuu. JlaeT BO3MOXKHOCTH JKOHOMHO M CHCTEMaTHMYHO H3JIaratb
yueOHbIii MaTepuan. OOydJarommecs: U3y4aroT JEKIUOHHBIA Marepuall, pa3MelleHHBI Ha TOpTale
noziep>kku o0yuenust Moodl.

JlabopamopHhule 3anamus

[IpakTHueckoe OCBOEHHE CTYACHTAaMU HAy4YHO-TEOPETHUYECKUX IIOJIOKEHUN M3y4aeMOro IpeaMera,
OBJIAJICHUE UMH TEXHUKOU DKCIIEPUMEHTUPOBAHUS B COOTBETCTBYIOIICH OTPAC/IA HAYKHU.

TTonrorosneno B cucteme 1C:Yuusepcurer (000003905) Crpanuria 23 u3 27



JlaboparopHbie 3aHITHS IPOBOAATCS C UCIOIb30BaHUEM METOIUYECKUX YKAa3aHUM, pa3MEILEHHBIX Ha
o0pa3oBaTeIbHOM MOPTaJie YHUBEPCUTETA.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyanu ¢ OB3 u uneanuoamu

Jst maBanmuaoB u guir ¢ OB3 MokeT W3MEHAThCS O0BEM MUCHMIUIMHBI (MOIYJsA) B dacax,
BBIJICJICHHBIX HAa KOHTAaKTHYIO paboTy oOydJaromierocs ¢ mpenogaBareiieM (10 BHAAM YYCOHBIX
3aHATUI) U HA CAMOCTOSTENBHYIO paboTy oOydaromierocst (Mpu TOM HE YBEJIUYUBACTCS KOJUYECTBO
3a4€THBIX €AMHMII, BbIICJICHHBIX HAa OCBOCHHUE JUCIUIINHBI).

@DOH/IBI OIIEHOYHBIX CPEACTB aJalTHPYIOTCS K OTPAaHUUYEHUSIM 3[J0POBBSl U BOCIPUATHS UH(DOpMaLIUn
00yJaroImMMHuCs.

OcHoBHBbIE (OPMBI TIPEICTABICHUS] OILICHOYHBIX CPEJICTB — B Te4aTHOH ¢Gopme wiu B Qopme
AIIEKTPOHHOT'O JIOKYMEHTA.

@DopMBbI KOHTPOJISI M OLICHKH DPE3yiabTaroB 0oOydeHus wHBamunoB u jmi ¢ OB3 ¢ HapymeHuem
3peHus:

— yCTHasl MPOBEpKa: TUCKYCCUH, TPEHUHTH, KPYIJIbI€ CTOJIbI, COOECE0BaHUs, YCTHbIE KOJNTIOKBUYMBI
u ap.;

— C HCIIONIb30BaHUMEM KoMmIbloTepa U crenuanbHoro I1O: pabora ¢ 2lEeKTPOHHBIMU
o0pa3oBaTeIbHBIMU pecypcaMu, TECTHpPOBaHHE, pedepaThl, KypCOBbIE MPOEKThI, AMUCTAHIIMOHHBIC
(hopMBI, €CITH TIO3BOJISIET OCTPOTA 3pEHUS - rpadudecKue padoThl U Ap.;

— NPH BO3MOXXKHOCTH MHUCHMEHHAs IMPOBEpPKa C HCIOJIb30BAaHHEM pelbe(PHO-TOUEHHON CHUCTEMBI
bpaiing, yBenuuenHoro wpudTa, HCIONB30BAHHWE CIEUHUAIBHBIX TEXHMYECKHX  CPE/ICTB
(TUGIIOTEXHUUECKUX CPEACTB): KOHTPOJBHBIE, Tpaduyeckue padOThl, TECTUPOBAHUE, TOMAIITHHE
3aJlaHus, 3¢Ce, OTYETHI U 1.

DopMBbI KOHTPOJIS U OIICHKH PE3YJbTAaTOB 00y4YeHHs MHBaIuA0B 1 Jull ¢ OB3 ¢ Hapymienuem ciyxa:
— MMCbMEHHAs MPOBEpKa: KOHTPOJIbHbIE, Tpaduyeckre paboThl, TECTUPOBAHKE, TOMALITHUE 3aJaHus,
3cce, MUCbMEHHBIE KOJUIOKBUYMBI, OTYETHI U JIP.;

— C HCHOJb30BaHMEM KOMIIBIOTEpA: paboTa € AIEKTPOHHBIMU 00pa3oBaTeIbHBIMU pECYpCaMu,
TecTHpoBaHue, pedepaTsl, KypcOBbI€ MPOEKTHI, Tpaduueckue pabOThl, TUCTAHIIMOHHBIE (HOPMBI U
7p.;

— NPU BO3MOXKHOCTH YCTHasl MPOBEpPKa C HCIOJb30BAaHUEM CIIELUATIbHBIX TEXHUYECKHX CPEICTB
(aynuocpencTB, CpeIcTB KOMMYHHUKAIlMU, 3BYKOYCHJIMBAIOIIEW ammaparypbl W Jp.): JHUCKYCCHH,
TPEHUHT U, KPYIVIble CTOJIBI, COOEeCeI0BaHMs, YCTHbIE KOJUTIOKBUYMBI U JIp.

@DopMBbI KOHTPOJISI M OLICHKH DPE3yJabTaroB oOydeHus wHBamuioB u jwmi ¢ OB3 ¢ HapymeHuem
OTIOPHO-/IBUTaTeNIbHOTO arlnapara:

— MUChbMEHHAs IPOBEPKa C UCIIOIb30BAHUEM CIEIIMATBHBIX TEXHUYECKUX CPEICTB (JIbTepHATUBHBIX
CPEICTB BBONA, YMPABICHHUS KOMIIBIOTEPOM U Jp.): KOHTPOJIbHBIC, Tpaduieckue padoTHI,
TECTUPOBAHHUE, TOMAIlIHUE 3aJaHUs], ICCE, MUCbMEHHbIE KOJJIOKBUYMBI, OTUETHI U JP.;

— yCTHas TMpPOBEpKa, C HCMHOJIb30BAHMEM CIIEHUATbHBIX TEXHUYECKHUX CPEACTB (CPEICTB
KOMMYHHUKAIUI): TUCKYCCUH, TPEHUHTH, KPYIJIbIE CTOJbI, COOECe0BaHuUs, YCTHBIE KOJUIOKBUYMBI U
Ap.;

— C HCHOJb30BaHMEM KOoMIblOTepa W crnenuanbHoro I1O (anmpTepHaTHBHBIX CpPEACTB BBOJAA M
VIpaBJICHUS KOMIBIOTEPOM U JIp.): paboTa C 3JICKTPOHHBIMH OOpa3oBaTEIbHBIMH PECYypCaMH,
TeCTHpOBaHUE, pedeparbl, KypCOBBIC MPOCKTHI, Tpaduueckue pabOThl, AUCTAHIIMOHHBIC (HOPMBI
MpeanoYTUTENbHEE 00yYaroUMCs, OTPAaHUYEHHBIM B MTEPEIBUKEHUH U JP.

Ananranus npoueaypbl MPOBEICHUS TPOMEKYTOUHOM aTTecTaluu Jyisl MHBAIMAOB | Jini ¢ OB3.

B xone mpoBeneHus MPOMEXYTOYHOM aTTeCTallMK MPeyCMOTPEHO:

— TpenbsBieHHE OOydYalOImMMCS TEeYaTHBIX W (WJIM) SJIEKTPOHHBIX MaTrepuajioB B (dopmax,
aIalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0POBBS;

— BO3MOXXHOCTb TOJIb30BaThC MHAMBUAYAIbHBIMU YCTPONCTBAMHU U CPEICTBAMH, MO3BOJIAIOIINMU
aJanTUpPOBaTh MaTepHalibl, OCYIIECTBIATh, NpuU€M U TMepenadyy HHPOpPMAIMH C YYETOM HX
MHAUBUAYAIbHBIX 0COOEHHOCTEHH;

— YBEJTMYEHUE POIOJKUTEIbHOCTH MPOBEICHNUS aTTeCTalNN;

— BO3MOXHOCTb NPUCYTCTBUS aCCUCTEHTAa M OKa3aHMsI UM HEOOXOIMMOIl momomu (3aHsATh pabouee
MECTO, IEPEIBUTATLCS, TPOYUTATh U O(DOPMHUTH 3aJ]aHNE, OOIIATHCS C TPEToAaBaTesieM).
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@opMbl MPOMEKYTOYHOM aTTecTalMu I8 MHBAIMAOB W Jaul ¢ OB3 10MmKHBI y4YWUTHIBATH
WHIWBHIyaIbHBIE W TICUXOpU3NYEeCKue 0coOeHHOCTH oOydaromierocs/ooydatonuxes mo AOITOIT
BO (yctHO, mrchMeHnHO Ha Oymare, MUCbMEHHO Ha KOMITbIOTEpE, B (popMe TECTUPOBAHUS U T.11.).
CreunanbHble yclloBuUs, oOecleurBaeMble B IMPOIIECCe MPENoJaBaHusl TUCIUIUIMHBI CTYJEHTaM C
HapYILICHUSAMHU 3pEHUS:

— MpeAocTaBiIeHre 00pa30BaTeIbHOTO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM (hopMare, MO3BOJISIOIIEM
MEPEBOAUTD IJIOCKONIEUATHYIO HH(OPMAIUIO B ayIUAIbHYIO WIH TAKTUIBHYIO OPMY;

— BO3MOXHOCTh HCIIOJIb30BaTh HMHJWBUIYyaJbHbIE YCTPOWCTBA M CPENCTBA, IO3BOJIAIONINE
aJanTUpOBaTh MaTepuajbl, OCYIIECTBIATh, MNpuUEM M mepenadyy HUHGOpPMAUU C  y4eToM
MHAUBUAYAIbHBIX 0COOEHHOCTEH U COCTOSIHUS 310POBbS CTY/ICHTA;

— TMPeNOCTaBICHUE BO3MOXHOCTU TMPEAKYPCOBOIO O3HAKOMJICHHMSI C COJEp)KaHHeM Yy4eOHOM
JUCHMIUIMHBL M MaTepHalioM MO Kypcy 3a c4€T pasMenieHus MHbopMaly Ha KOPHOPaTHUBHOM
o0pa3oBaTeIbHOM MOPTAJIE;

— HUCIOJb30BaHME YETKOTO M YBEIMYEHHOTo MO pa3Mmepy mipudra U rpaguueckux OOBEKTOB B
MYJIBTUMEAUMHBIX TPE3EHTAUSX;

— UCTIOJIb30BAHUE HHCTPYMEHTOB «JIyTIa», «IIPOXKEKTOP» MpHU paboTe C HHTEPAKTUBHOM TOCKOM;

— O3ByYHMBaHHE BU3YyaIbHON MH(POpPMAIINH, ITPEICTABICHHON 00yJaroMMCs B XO/1€ 3aHATUH;

— obecrnieueHue pa3gaTouHbIM MaTepraIoM, AyOIupyoMUM HH(OPMALKIO, BEIBOAUMYIO Ha DKpaH;

— HaJIMYMe MOANUCEN U OMHCAHUS Yy BCEX HCIOIB3YEMbIX B Mpollecce 00y4eHHs] PUCYHKOB M MHBIX
rpaduyeckux 0ObEKTOB, UTO JAET BOSMOXKHOCTh MIEPEBECTH MUCHbMEHHBIN TEKCT B ayIUaIbHBIN;

— obecreyeHre 0co00ro peyeBoro pexxuma MpernoiaBaHus: JIEKIIMH YUTAIOTCSI TPOMKO, pa3dopuuBo,
OTYETIMBO, C Tay3aMHd MEXIy CMBICIOBBIMH OllokamMu HHpopMmaluu, obecrneunBaeTcs
MHTOHHPOBAHKE, TOBTOPEHHUE, aKIIECHTUPOBAHUE, TPOPUITAKTHKA pACCEUBAHUS BHUMAHMS;

— MUHUMM3AIUS BHEIITHETO IITyMa U 00€CIICUeHNE CTIOKOMHON ayTnalbHOW 00CTaHOBKH;

— BO3MOXXHOCTh BECTH 3alUCh y4eOHON WHOOpPMAIMU CTYICHTaMH B yAOOHOW sl HUX (opme
(aynnanpHO, ayTMOBHU3YyaJbHO, HA HOYTOYKE, B BIJI€ TIOMETOK B 3apaHee MOJATOTOBICHHOM TEKCTE);

— yBEJIMYEHHUE JOJIM METOJOB COLMAIBLHOM CTUMYNIALMU (oOpalieHre BHUMAaHUS, ameJUIsaius K
OTpaHUYEHUSIM IO BPEMEHH, KOHTAKTHbIE BUbI Pa0OT, IPYNIOBLIE 3aJaHUs U JIp.) Ha MPaAKTUUYECKUX
1 1a00OpaTOPHBIX 3aHITHSIX;

— MUHUMHU3HUPOBAHME 33JaHUM, TPeOYIONIMX AaKTHMBHOTO HCIIOJIb30BAaHUSl 3PUTEIBHON MaMATH U
3pUTEIILHOTO BHUMAHUS;

— NMPUMEHEHHE MOATAMHON CUCTEMBI KOHTPOJIs, O0jiee YacThlii KOHTPOJIb BHIMOIHEHUS 3aJaHUM IS
CaMOCTOSITEIBHONU PabOTHI.

CrennanbHble yclioBuUs, oOeclieurBaeMble B IMPOIIECCE MPENoJaBaHUsl TUCIUIUIMHBI CTYIEHTaM C
HapyLICHUSMH OIOPHO-/IBUTaTENILHOTO anmnapara (MaJoOMOOWIbHbIE CTY€HThI, CTYyACHTbI, HUMEIOIIHE
TPYAHOCTH MEPEABIKEHUS U MATOJIOTHIO BEPXHUX KOHEYHOCTEH):

— BO3MOXXHOCTh HCIONIBb30BaTh CHEIHAIbHOE MPOrpaMMHOE OOecledeHrne | CHEelUalIbHOe
0o0opyaOBaHME U TO3BOJISAIONIEE KOMIIEHCUPOBATH JBHUraTelIbHOE HapylleHHE (KOJSICKH, XOIyHKH,
TPOCTH | JIp.);

— TMPeNOCTaBICHHE BO3MOXXHOCTU TMPEAKYPCOBOIO O3HAKOMJIEHHMSI C COJEp)KaHHueM y4eOHOi
TUCHMIUTMHBL M MaTepHalioM MO Kypcy 3a c4€T pasMenieHus MHGopMaluy Ha KOPHOPaTHUBHOM
o0pa3oBaTeIbHOM MOPTAJIE;

— MPUMEHEHUE JTOTIOTHUTEIBHBIX CPEACTB aKTUBU3AIUH IPOIIECCOB 3alIOMUHAHUS U TOBTOPEHUS;

— OIIOpa Ha OIpe/IeJIeHHbIE U TOYHbIE TOHSATHS;

— UCTIOJIb30BAHUE I WUTIOCTPAIIUN KOHKPETHBIX IPUMEPOB;

— MPUMEHEHHUE BOIIPOCOB JUIsi MOHUTOPUHTA TIOHUMAaHUS;

— pasaeNneHye u3y4aeMoro MaTepurasa Ha HeOOJIbIlKe JOrHYecKe OJIOKH;

— YBEJIMYEHHE JI0JIM KOHKPETHOTO MarepHalia U COOJII0eHUE MPUHIIUIA OT MPOCTOTO K CIOKHOMY
Mpu 0OBSICHEHUW MaTepHaa;

— Hanmuyue 4€TKOM CHCTEMbl M alTOPUTMa OpraHU3allMUd CaMOCTOSTENIbHBIX pPaboT M MPOBEPKHU
3aJIaHAK ¢ 00sI3aTEIIPHON KOPPEKTUPOBKOM 1 KOMMEHTAPHUSIMH,

— yBEJMYEHHE JO0JM METOAOB COLUUANIbHONW CTUMYISUUHM (oOpallleHHe BHHUMAaHUS, ammessuus K
OTpaHUYEHUSM 110 BPEMEHH, KOHTAKTHbBIE BUbI pa0OT, TPYMIIOBbIE 3a1aHus Ap.);

— obecreueHne OECIPENATCTBEHHOTO JOCTYIIA B TIOMEIICHHS, a TAKXKE MPEObIBAaHUS HUX;

— HaJIMYMe BO3MOXKHOCTH HCIIOJIb30BATh MHIUBHIyalIbHbIE YCTPOMCTBA U CPENICTBA, MTO3BOJISIIOIINE
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o0ecCreunTh peaan3aluio 3PrOHOMUYECKUX MPUHILUIOB U KOMGOpPTHOE MpeObIBaHWE HA MECTE B
TEUEHHUE BCETO Mepuoja yuéonl (ITOACTaBKH, CIICUAIbHBIE TIOYIIKH U JIp.).

CriennanbHble yclIoBUs, oOeclieurBaeMble B IMPOIIECCe MPENoJaBaHusl TUCIUIUIMHBI CTYJEHTaM C
HapyIIEHUAMH cliyXa (Tiyxue, c1abocCbIaniie, o3 IHOOTIOXIINE):

— IpeAocTaBiIeHre 00pa30BaTeIbHOTO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM (hopMarte, MO3BOJISIOIIEM
MEePEeBOAUTD ayIuaIbHYI0 (POPMY JIEKIIHH B IJIOCKONEUaTHYI0 HH(OPMALIHUIO;

— HajJu4ue BO3MOXKHOCTH HCIIONb30BaTh HMHIWBUIYaJbHbIE 3BYKOYCHJIMBAIOIIHME YCTPOWCTBA H
CYPIOTEXHHUYECKUE CPEICTBA, MO3BOJISIONIME OCYIIECTBIATh MpUEM M TMepedady HH(opMauuu;
OCYIIECTBIIATh B3aMMOOOpATHBIM IMEPEBOA TEKCTOBBIX M aynno(daityioB (OJOKHOT JIsi PEYEBOTO
BBOJIa), a TAK)KE 3alIUCh M BOCIIPOU3BEICHUE 3pUTENbHON HH(pOpMaLInK;

— HaJM4Yue CUCTEMbl 3a/laHui, 00eCHeuMBaIOIINX CHUCTEMAaTH3alUI0 BepOalbHOIO Marepuania, ero
CXeMaTH3alluIo, epeBo]] B TAOIUIIbI, CXEMBbI, OIOPHBIE TEKCTHI, TIIOCCAPHIA;

— HaJU4Me HamISJHOTO COMPOBOXKIEHUS M3y4aeMOro marepuajna (CTpyKTYpPHO-JIOTHUECKHE CXEMBI,
TaOnuIpl, Tpaduku, KOHICHTpHpYIOmMe W o00oOmIaronme WHGOPMAIMIO, OMOPHBIC KOHCIEKTHI,
pa3naToYHBIA MaTepHa);

— Hanmuyue 4€TKOM CHCTEMbl M alTOPUTMa OpPraHU3allMU CaMOCTOSITENIbHBIX PaboT M MPOBEPKHU
3aJIaHAK ¢ 00SI3aTEIIPHON KOPPEKTUPOBKON 1 KOMMEHTAPHUSIMH,

— o0ecrevyeHrue MPaKTUKU OMNEpeXarollero YTeHHUs, KOrja CTYAEHTBbl 3apaHee 3HaKOMSTCS C
MaTepuajioM U BBIJCISIOT HE3HAKOMbIE U HETIOHSATHBIE CJI0BA M (DParMeHThI;

— 0COOBIN pedeBoOl pexuM padboOThI (0TKa3 OT IJIUHHBIX (Ppa3 M CIOKHBIX MPEIIOKECHHM, XOpoIIast
apTUKYJSIUS; YETKOCTh M3JIOKEHUS, OTCYTCTBUE JIMIIHUX CIIOB; MOBTOpeHHE (Ppa3 O6e3 M3MeHEeHus
CJIOB U TOPSIIKA UX CJIeI0BaHUs; 0OecrieueHre 3pUTEIbHOIO KOHTAKTa BO BpeMsi TOBOPEHUS U UYyTh
Oosiee MEAJIEHHOTO TEMIIA PEeYH, UCTIOIb30BAHHE €CTECTBEHHBIX KECTOB U MUMUKN);

— 4y€TKoe COOJIOIEHNE aJNroOpyuTMa 3aHATHS M 3aJlaHUM JUIsl CaMOCTOSITeNIbHON paOoThl (Ha3bIBaHUE
TEMbI, IOCTAHOBKA I1€JIM, COOOIIEHNE U 3alKCh IJIaHa, BbIJEIEHUE OCHOBHBIX MOHITHH U METOJOB
UX U3y4YEHHUs, YKa3aHHE BUAOB JAEITEIbHOCTH CTYJIEHTOB M CIOCOOOB TPOBEPKH YCBOEHUS
Marepuasa, cJoBapHas padora);

— coOmofieHue TpeOOBaHUI K TPENBABIIEMBbIM YyU4eOHBIM TeKCcTaM (pa30MBKa TEKCTa HAa YacTH;
BbIJIEJICHHE OMOPHBIX CMBICIOBBIX IyHKTOB; UCIIOJIb30BaHUE HATIISTHBIX CPEACTB);

— MUHHMM3AIUS BHEIIHUX IIIyMOB;

— MpeA0CTaBIeHNE BO3MOXKHOCTH COOTHOCUTH BepOaIbHbIN U rpaduuecKuii MaTepual; KOMIUIEKCHOE
UCIOJIb30BaHUE MUCbMEHHBIX U YCTHBIX CPEJCTB KOMMYHUKAIIUU IIPH paboTe B TPYIIIIE;

— COUETaHWE Ha 3aHATUSAX BCEX BHJIOB PEUEBON [EATEIBHOCTHU (TOBOPEHMS, CIyIIAHUS, YTEHUS,
MUChMa, 3pUTEIHLHOTO BOCIPUATHUS C JIULIA TOBOPSIIETO).

CrenmanbHble yclloBuUs, oOeclieurBaeMble B IMPOIIECCe MPENoJaBaHusl TUCIUIUIMHBI CTYJEHTaM C
npounmMu Bugamu Hapymenud (JLII ¢ wapymeHusMu pedu, 3a0o0jieBaHUS SHIOKPUHHOM,
[IEHTPaJIbHON HEPBHOU U CEPACUYHO-COCYIUCTON CUCTEM, OHKOJIOTHYECKUE 3a00IeBaHu):

— HaJM4Yue BO3MOXKHOCTH HCIOJIb30BaTh MHIWBUIYyaJbHBIE YCTPOWCTBA U CPENCTBA, MO3BOJISIONINE
OCYUIECTBIIATh MPUEM U TIepeaady nHGopMauy;

— HaJM4Yue CUCTEMbl 3a/laHui, 00eCHeuMBaIOIIMX CHUCTEMAaTH3alUI0 BepOalbHOIO Marepuania, ero
CXeMaTH3alluIo, epeBo]] B TAOIUIIbI, CXEMBbI, OIOPHBIE TEKCTHI, TIIOCCAPHIA;

— HaJINYMe HAIVISIAHOTO COMPOBOXKICHUSI M3y4aeMOro MaTepuaia;

— Hanmuyue 4€TKOM CHCTEMbl M alfTOPUTMa OpPraHU3allMU CaMOCTOSITENIbHBIX paboT M MPOBEPKHU
3aJIaHAK ¢ 00SI3aTEIIPHON KOPPEKTUPOBKOM 1 KOMMEHTAPHUSIMH,

— o0ecrevyeHrue MPaKTUKU OMNEpeXarollero YTEHHUs, KOrja CTYAEHTBl 3apaHee 3HaKOMSTCS C
MaTepHuajIoM U BBIJCIAIOT HE3HAKOMbIE U HETIOHSTHBIE CJI0BA M (PParMeHTHI;

— MpeA0CTaBIECHNE BO3MOXKHOCTH COOTHOCUTH BepOaIbHbIN U rpaduuecKuii MaTepual; KOMIUIEKCHOE
UCIOJIb30BaHUE MUCbMEHHBIX U YCTHBIX CPEJCTB KOMMYHUKAIIMU MIPU paboTe B TPYIIIIE;

— COUETaHHE Ha 3aHATUAX BCEX BHJIOB PEUYEBON [EATEIBHOCTH (TOBOPEHMS, CIIyIIAHUS, YTEHUS,
MUChMa, 3pUTEIHHOTO BOCIPUATHUS C JIULIA TOBOPSIIIETO);

— MpeAocTaBiIeHre 00pa30BaTeIbHOTO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM (opMmare;

— TMPeNOCTaBICHUE BO3MOXXHOCTU TMPEAKYPCOBOIO O3HAKOMJICHHMSI C COJEp)KaHHeM Yy4eOHOM
TUCHMIUTMHBL M MaTepHalioM MO Kypcy 3a c4€T pasMenieHus MHGopMaluy Ha KOPHOPaTHUBHOM
o0pa3oBaTeIbHOM MOPTAJIE;

— BO3MOXKHOCTh BECTH 3aIUCh YUeOHOU MH(OpMAITUH CTYICHTaMH B YIOOHOM 11t HUX opme
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(aynnanpHO, ayTMOBU3YyaJbHO, B BUJIE IIOMETOK B 3apaHee MOATOTOBIEHHOM TEKCTE);
— NMPUMEHEHHE MOATAMHON CUCTEMBI KOHTPOJIs, O0jiee YacThlii KOHTPOJIb BHIMOIHEHUS 3aJaHUM IS

CaMOCTOSITEIIbHON PabOTHI;
— CTUMYJIMPOBAHKE BBHIPAOOTKH Y CTYJICHTOB HABBIKOB CAMOOPTAaHH3AIIUN i CAMOKOHTPOJIS,
— HaJIMYUE Tay3 U151 OT/AbIXa U CMEHBI BHJIOB JIESTEILHOCTH 110 X0y 3aHSATHSI.

10. MeTonnuyeckue peKOMeHIalluM M0 OCBOCHUIO M CUMILTUHBI (MOIYJIA)
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