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1. EJIM M1 3AJJAYY JUCHUTLINHBI

Hean ocBoOeHNs AUCHUNIIMHBI (MOIYJISA):

U3y4EHHE U OCBOCHHE 00YJAIOIMMHCS 0a30BbIX METOIOB 00paOOTKM SKCIIEPHUMEHTAIBHBIX

JAHHBIX B TOM 4MCJIE C IPUMEHEHUEM CIIELIMAIN3UPOBAHHBIX IIPOIPAMM U CPEACTB
[IPOrpaMMHUPOBAHUS.

3agaun:
dbopmupoBaHKe y 00ydaroniuxcsi 6a30BbIX 3HAHUK 00 OCHOBHBIX METOJIaX 00pabOTKH

JaHHBIX (1)I/ISI/ILIGCKOFO SKCIICpUMCHTA

an06peTeHHe O6y‘IaIOH_[I/IMI/IC$I 3HAHUM O TECOPETHUCCKHUX OCHOBAX CTATUCTHUYCCKUX

METOJIOB 00pa0OTKH M aHAIH3a TaHHBIX

(dbopMUpPOBaHKE y CTYICHTOB HABBIKOB HUCITOJIb30BAHUS CIIEITUATH3UPOBAHHBIX

KOMITIBIOTCPHBIX IIPOrpaMm JIs1 aHalin3a U MPCACTAaBIICHHUA JaHHBIX (1)I/ISI/IT-ICCKOI‘O 9KCIICPUMCHTA

(Origin)

¢dopmupoBaHre 0a30BBIX HABBIKOB MTPOrPaMMHUPOBAHUS HA 00BEKTHO-OPHEHTUPOBAHHOM

si3bike Python u ucnosb3oBanus OMOIMOTEK si3bIKa (NUMPY, scipy, sklearn).

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII
ukn (paznen) OIl: B1.0O
TpeOoBaHus K NpeABAPUTEIbHOI MOAT0OTOBKE 00y4aK0IIerocs:

Teopust BEpOATHOCTEN U MaTEMaTU4ECKasl CTaATUCTHKA

MaremaTnueckuil aHaJIn3

IIporpammupoBanue

OCHOBBI QITOPUTMU3ALIUN U IIPOTPAMMHUPOBAHUS

JAMCHMIIMHBI (MOAY/IH) U IPAKTHKH, 1JIs1 KOTOPLIX 0CBOCHHE JAHHON AUCHUIIIMHBI

(MoayJisi) He00X0AMMO KaK MpealecTByIOLIee:

®u3rKa KOHJICHCUPOBAHHOTO COCTOSIHUS BEILIECTBA
du3nka MarHUTHBIX SABJICHUH
HayuHno-uccnenoBatenbckas padora
IIpennurioMHas npakTHKa

OCHOBBI METMIIMHCKON CTATUCTUKH
3. OFBEM JUCHHUIIVIMHbI

O01asi TPYA0€MKOCTh 53ET
YacoB 110 yueOHOMY TUIaHY 180
B TOM 4HCJIe:

ayJIMTOPHBIC 3AHITHS 62
CaMOCTOsITEIIbHAs padoTa 51
4acOB Ha KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUSA 110 JUCHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

OIIK-1.3: OcymecTtBisieT cOOp, CHCTEMAaTU3AIMIO U aHAJIN3 JIAHHBIX 110 TEME UCCIICIOBAHMS

OIIK-2.3: ObpabarbIBaeT TEOPETUUECKNE U SKCIIEPUMEHTAIbHBIE TaHHBIE M0 Pe3yJIbTaTaM

HAy4YHOTO Hccie1oBaHus (U3MYECKUX 0OBEKTOB, CUCTEM U ITPOLIECCOB.

OIIK-3.1: Mcnonb3yeT coBpeMeHHbIe HH()OPMAIIMOHHBIE TEXHOJIOTUU U TPOrpaMMHBIE

cpencTBa Ay OOpabOTKHU M aHaIN3a JaHHBIX

OIIK-3.2: [TpumeHnser uHpOpMallMOHHbIE TEXHOJIOTUU U MPOTPaMMHbIE CPECTBA JIJIS

MOJIETTUPOBaHUs (PU3UUECKUX MPOIIECCOB



OIIK-3.3: OcymiecTBisieT OUCK HHPOPMALIUH 110 33laHHON TeMe C TPUMEHEHHEM
COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTUH

OIIK-3.4: Cobmtonaet TpeboBanus WHOOPMALIMOHHON O€30MMaCHOCTH
5. BUJbI KOHTPOJIA

BI/II[BI KOHTpPOJIA B CEMECTpax:

9K3aMECHbBI 5]

3a4YE€ThI 5

6. SAI3BIK IIPEIIOJIABAHUA

SI3BIK MIpenogaBaHusi: pyCCKUm.

7. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI (MOAY JISA)

Kon HaumeHoBaHMe pa3ie/ioB U Bun Cemectp | Hacos | Hcrtou- | Ilpumeuan-
3aHAT. TeM 3ansaTua | / Kypce HUKH ue
Paznen 1. H3mepenne
buznuecKkux BEJIMYMH.
[Torpemnoctu. MeTtoasl aHanusa
JTAHHBIX.

1.1 |IIpsmsre u KocBeHHbIe | Jab 5 2 JI1.4J12.1
U3MEPEHMUS. [TorpemHoctn 2.4
M3MEPEHUH 1 UX KIaccuuKaIus. JI2.10

1.2 |Meronasl anmpoxkcuManuu. | JIab 5 12 JI1.5
[ToctpoeHue  anropuTMoB U JI.7J12.5
MpOrpaMMHUPOBAHUE Ha S3bIKE JI2.11
CH#. J12.12
Paznen 2. [Ipumenenue
IPOrPaMMHOTO obecrieyeHne
Origin  mis  oOpaboTku U
IIPEICTaBICHUS
AKCIIEPUMEHTATbHBIX TaHHBIX

2.1 |Uuctpymentsr  Origin.  Bpox|JIab 5 12 J2.2J12.3
JTAHHBIX. npeoOpazoBaHue JI2.11
nauubiX. [loctpoenue rpaduxos.

IlocTpoeHne nuarpaMm.

2.2 |Ilocrpoenue rpadukoB GpyHKuil. | JIad 5 8 JI1.4 JI1.5
[Toctpoenne 3D - rpacdukos. JI1.7J12.2
[Touck 3aBuCUMOCTEM. J12.3
Paznen 3. Brimonnenune
WHIUBUAYAIBHBIX 3alaHul  TI0
aHaIIM3y JIAHHBIX C TPUMEHEHUEM
C# u Origin

3.1 |Bemonnenue unauBuayansHoro |Cp 5 18 JI1.4 JI1.5
3a7aHus u odopmiieHue JI1.7J12.2
pe3yabTatoB B popme PI'P. J2.3

3.2 |Beimonnenue texkymux [ Cp 5 36 JI1.4 JI1.5
CaMOCTOSITEJIbHBIX 3aIaHUH. JI1.7J12.2

J2.3
J12.12




Pasgen 4. Tlpumenenue Python
JUTSE aHaJIM3a M 00pabOTKY TaHHBIX

4.1 |CunTakcuc. WNuctpykiuu. | JIab 4 JIT.1J11.3
Apudmerndeckue omnepanuu. JI1.6J12.6
Tunsl  manubix. CraHgapTHbIE JI2.7 J12.8
OMOJIMOTEKH. bazoBesie J2.9
KoHCTpyKiuu Python.

4.2 |Komneknun. Dynknum u  ux|Jlab 6 JI1.1
0COOEHHOCTH. JI1.2J12.2
Kiaccsr, TTOJIA, METOJIBI. JI2.7 J12.8
O6paboTKa UCKITIOYCHHIA J12.9

4.3 |bubmuorexn ans momydenus u|Jlad 18 J.1JI11.2
00paboOTKM  JaHHBIX:  NUMpY, JI1.6J12.6
pandas, requests. Ilpumenenue JI2.7 J12.8
OuOIMOTEK TUIst aHamm3a J2.9
AKCIIEPUMEHTAILHBIX JTAaHHBIX
Pazgen 5. AHanu3 maHHBIX C
npuMenerreM Python

5.1 |CamocrositenbHoe BbinoaHeHue | Cp 21 JIL.1JI1.2
WHIUBUYAIbHBIX 3aJlaHUN  TI0 JI1.3J12.2
aHAIM3y  DKCIIEPUMEHTAIbHBIX J2.3J12.6
TAHHBIX C MPUMEHEHHUEM JI2.7 J12.8
oubmorek Python

5.2 | PacuerHo-rpaduueckas pabora. |Cp 12
Paznen 6. Dx3amen

6.1 |IIpomexxyTouHas aTTecTalus OK3aMeH 27 J1.1J11.2

J1.3J11.4
JI1.5 JI1.6
J1.7J12.1
J2.2712.3
J2.4 J12.5
J12.6 J12.7
JI2.8 J12.9
JI2.10
J2.11

J2.12




Cnucok o0pa3oBaTe/IbHbIX TEXHOJIOTH I

1 |AxrtuBHOe ciymanue

2 | ndopmarnmonnsie (1udpoBbIe) TEXHOIOTHH

8. OHEHOYHBIE MATEPHAJIbI JI51 IPOBEEHUA TEKYIIEA "
IMPOMEXYTOYHOU ATTECTALLUU

8.1. OneHoYHbIe MaTEPHUAJIbI 1JIS1 IPOBEIEHUS TEeKYIel aTTecTAlluU
Cwm. Ilpunoxxenue
8.2. OneHoYHbIe MaTEePHUAJIbI IJIsl IPOBEIEHUS MPOMEKYTOYHOM aTTECTALMHU
Cwm. Ilpunoxxenue
8.3. TpeOoBaHUs K PEHTHHT-KOHTPOJIIO

CryneHTbl, OCBOMBILKE IPOrpaMMy Kypca, MOTYT MOJIYYUTh OLEHKY 10 UTOraM
CEMECTPOBOM U IOIYCEMECTPOBOM PEUTHHIOBOM arrecTanuu coriacHo «llomoxenuto o
peiituHroBoii cucteme ooydenust TBI'Y » (mpotokon Ne§ ot 30 anpesnst 2020 r.). Ecnu ycnoBus
«IIonoxeHuss 0 pEUTUHIOBOM CUCTEME ...» HE BBIIIOJHEHBI, TO 9K3aMEH CAAECTCS COIVIACHO
«ITonmoxkeHuIo 0 MPOMEKYTOYHOM aTTeCTallUK (PK3aMEHaxX M 3a4eTax) 00yJaronuxcs 1o
nporpammam Beiciero oopasoBanust TBI'Y» (mpotokon Nell ot 28 ampens 2021 r.)

Pacnipenenenne 6amios

5 cemecTp (3auer)

Monyns 1 - 40 Ganos

Beinonnenne Moty nbHONU KOHTPOJIBHOM paboTsl - 20 Oanios

PaboTta B aynuTopuu, BEIIOJHEHNE TIOMALTHUX 33/1aHUI ¢ OCIEIYIOUIUM MIPEICTaBICHUEM
pe3yabTaTOB B KOMIIBIOTEPHOM Kjlacce ¢ MosicHeHusiMu - 20 GaJisios.

Mogyns 2 - 60 6amioB

BrinonHeHue nToroBoit KOHTPOILHOM paboThl - 30 6ayoB

Pabora B aymuTopuu, BEITOJIHEHNE JJOMAITHAX 3aJaHUH C MTOCIIEAYIONTUM TPEICTaBICHUEM
pe3yIbTaTOB B KOMITBIOTEPHOM KJIacce ¢ mosicHeHussMu - 30 6amios.

PacueTHo-Tpaduueckast pabota: MakCUMalibHasl OIIEHKA - O.

6 cemecTp (PK3aMeH)

Monyns 1 - 20 6anmoB

BrimotHeHME MOTYIBHOM KOHTPOJIBHOU paboThI - 10 Gamios

Pabora B aymuTOopuy, BEITOJIHEHUE JIOMAITHAX 33JaHHHA C TIOCITIEAYIOIINM IPEACTaBICHUEM
pe3yIbTaTOB B KOMITBIOTEPHOM KJIacce ¢ mosicHeHussMu - 10 6amios.

Monys 2 - 40 6amioB

BrinmonHenue UTOroBoit KOHTPOILHOM paboTh - 20 6anioB

PaGora B aynmuTopuu, BEIIOJHEHNE JOMAIIHUX 33JaHUI C TTOCIEAYIOIINM MPEICTaBICHUEM
PE3yIbTaTOB B KOMITBIOTEPHOM KJIacce C MosicHeHUus MU - 20 Gaiios.

PacueTHo-rpaduueckast paboTta: MaKkCUMaiabHas OLl€HKa - 5.




9. YYEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECHEYEHUE
JUCIATLITAHBI (MOYJIST)

9.1. Pexomenayemasi iureparypa

9.1.1. OcHoBHas1 IUTEpaTYpa

Hludp

Jlutreparypa

J1.1

denopos, [IporpaMMmupoBaHue Ha sI3bIKE BEICOKOTO ypoBHst Python, Mocksa: FOpaiir,
2024, ISBN: 978-5-534-17323-9,
URL.: https://urait.ru/bcode/539651

Ja1.2

YepusbimeB, OcHOBHI iporpammupoBanus Ha Python, Mockga: IOpaiit, 2024, ISBN: 978-5
-534-17056-6,
URL.: https://urait.ru/bcode/544194

J1.3

Yepusbimres, OcHOBBI IporpaMMupoBanus Ha Python, Mocksa: IOpaiit, 2024, ISBN: 978-5
-534-17139-6,
URL.: https://urait.ru/bcode/544190

Jd1.4

JlorynoBa, Pomanos, Mnsuna, O6paboTka sKCrIepUMEHTaIbHBIX TaHHBIX Ha DBM,
Mocksa: OOO "Hayuno-uznarensckuii nentp MHOPA-M", 2023, ISBN: 978-5-16-
015870-9,

URL.: https://znanium.com/catalog/document?id=426848

J1.5

Kepeuanuna E. J[., MaTematnueckas o0padoTka pusnueckux usmepenuid. Y. 3, Cankr-
[TerepOypr: TII'VIIC, 2021, ISBN: 978-5-7641-1543-6,
URL.: https://e.lanbook.com/book/230546

J1.6

Jemumona JI. A., HTeeKkTyanbHbIi aHaM3 TaHHBIX Ha si3bike Python, Mocksa: PTY
MUPDA, 2021, ISBN: ,
URL.: https://e.lanbook.com/book/218693

J1.7

Jlsnekuna I'. b., bepapimes O. B., Matematuueckast o00paboTka pe3yibTaToB
skcnepumenta, [lepms: [THUITY, 2013, ISBN: 978-5-398-00988-0,
URL.: https://e.lanbook.com/book/160847

9.1.2. JlonoJHATEJIbHAS JIMTEPATypa

Hudp

Jlureparypa

J2.1

Boneros, Hesnaxun, CtenanoBa, MeTpoJiorust 1 U3MEpHUTENIbHAS TEXHUKA: JJICKTPOHHBIC
CpeICTBa M3MEPEHUI AIeKTpUIecKkuX BenuunH, Mocksa: FOpaiit, 2024, ISBN: 978-5-534-
08498-6,

URL.: https://urait.ru/bcode/535171

J12.10

JlapuonoB A. H., Yepnsiiés B. B., Jlapuonosa H. H., [Torpemnoctu namepenust
¢dusnueckux BenmunH, Bopornex: BI'Y, 2009, ISBN: ,
URL.: https://e.lanbook.com/book/358280

J2.11

[Tponwnna JI. A., Meron HauMeHbIUX KBaapaToB, Omck: Omckuit [AY, 2017, ISBN: 978-5
-89764-634-0,
URL.: https://e.lanbook.com/book/115917

J2.12

JInanuk 1O. B., MGTOI[ HaUMCHBINX KBAJAPaTOB U OCHOBLI MaTEeMaTHUKO-CTaTUCTUYCCKOU
Teopuu 00paboTku HabmroAeHut, MockBa: ['oc. n31-Bo GU3NKO-MaTEMATUYECKOM JUT.,
1958, ISBN: 978-5-4458-4756-4,

URL.: https://biblioclub.ru/index.php?page=book&id=220888

2.2

MxwuTtapsiH, Apxunosa, JlyopoBa, Muponkuna, CupoTiH, AHanu3 AaHHbIX, MockBa:
FOpaiir, 2024, ISBN: 978-5-534-00616-2,
URL.: https://urait.ru/bcode/536007

2.3

MupkuH, Benenue B ananu3 nanubeix, Mocksa: FOpaiit, 2024, ISBN: 978-5-9916-5009-0,
URL.: https://urait.ru/bcode/536117




2.4

[TactrymenkoB, Buasl, MeTObI U CpeACTBA U3MEPEHUS (PU3UMUECKUX BEIUYMH
[DnexTponHslii pecypc], TBeps: TBepckoii rocynapcTBeHHbIH yHIBepcuTeT, 2000, ISBN:
URL: http://texts.lib.tversu.ru/texts2/00398ucheb.pdf

J2.5

AJIOKOB, ATIIIPOKCUMAITUS KyCOUYHO-THHEHHBIX U 00001meHHbIX pyHkimii, MockBa: OO0
"Hayuno-uznarensckuii uentp MHOPA-M", 2024, ISBN: 978-5-16-019295-6,
URL: https://znanium.ru/catalog/document?id=440590

J2.6

KpuBomnanos, Beenenue B anaiu3 faHHbIX. [IOMCK CTPYKTYpBI JaHHBIX ¢ IPUMEHEHUEM
si3pika Python, Mocksa: OOO "Hayuno-uznarensckuit nearp MHOPA-M", 2024, ISBN:
978-5-16-019001-3,

URL: https://znanium.com/catalog/document?id=435678

J2.7

['py3nes, [IpenBaputenbHas moaroToBka aaHHeix B Python. Towm 2 : [Tnan, npumeps! u
MeTpuku kadectBa, Mocksa: JIMK Ilpecc, 2023, ISBN: 978-5-93700-177-1,
URL.: https://znanium.com/catalog/document?id=435624

JI2.8

I'py3nes, [IpenBapurenbpHas HOAroToBKa AaHHBIX B Python: Tom 1. MHCTpyMEHTHI 1
Banmuaamus, Mocksa: JIMK Ilpecc, 2023, ISBN: 978-5-93700-156-6,
URL.: https://znanium.com/catalog/document?id=435614

J2.9

['yprkoB, OCHOBBI AJITOPUTMH3AIIUMH U IPpOrpaMMupoBanus Ha Python, Mocksa: OOO
"Hayuno-uznarensckuit nentp MHOPA-M", 2023, ISBN: 978-5-16-016906-4,
URL.: https://znanium.com/catalog/document?id=424791

9.3.1 IlepeyeHb NPOrpaMMHOI0 odecriedeHust

Kaspersky Endpoint Security 10 ms Windows

Adobe Acrobat Reader

Google Chrome

WinDjView

OpenOffice

Notepad++

Mozilla Firefox

Origin 8.1 Sr2

Ol |N|O|OPB|WIN]|F-

Mathcad 15 M010

[EEN
o

MATLAB R2012b
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9.3.2 CoBpemeHHbIe IpodecCHOHATbHBIC 023bI JAHHBIX U HH(POPMALIMOHHbIE CIIPABOYHbIC

CHCTEMBI

9BbC «ZNANIUM.COM»

9BC «IOPAUT»

SBC IPRbooks

9BC «JIaHb»

gl Bl W N -

9bC BOOK.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MO Y JIS)

AyauT- Oobopynosanue

3-4a

KOMIIBIOTEPBI, IPOEKTOP, 3KpaH, IEPEHOCHON HOYTOYK, CyMKa JUIsl HOyTOyKa,
KOMMYTAaTop, BUAEOKAMEPHI

3-216 KOMIUIEKT y4eOHOI Me0enH, KOMIIbIOTEPhl, KOMMYTaTOPBI, TPOEKTOP

11. METOAUYECKHUE MATEPHUAJIBI VIS OBYYAIOIIIUXCA 110 OCBOEHHIO




TACIATITAHBI

CamocrosTenbHas paboTa HAYMHACTCS 10 IPUX0Ja CTyJeHTa Ha Jekiuio. L{enecoodpazHo
HCIIOJIb30BAHUE «CHCTEMBI ONIEPEIKAIOIIETO YTCHHSI», T.€. IPESABAPUTEIHLHOTO TPOUUTHIBAHUS
JICKIIMOHHOT'O MaTepuaa, COACpKaIIerocs B yaeOHUKaxX U yueOHBIX MOCOOUSIX, 3aKJIa/IbIBAIOIICTO
0a3y i OoJiee riIyOOKOT0 BOCHIPHUATHS JIeKIUK. PaboTa HaJl JICKITMOHHBIM MaTEPHAIOM BKJIFOYAET
ABa OCHOBHBIX 3Tallda: KOHCIICKTUPOBAHUC JICKL[I/Iﬁ " OCJICAYIOLIYIO pa60Ty Haa JICKIUOHHBIM
MmarepuaioM. [1o/1 KOHCIIEKTUPOBAHKUEM IOJ[PAa3yMEBAIOT COCTABICHNUE KOHCIIEKTA, T.€. KPATKOTO
IMUCbMCHHOT'O U3JIOKCHHUA COACPIKAHUSA 4ero-janoo (YCTHOFO BBICTYIIVICHUSA — PCUH, JICKIIHUHU,
AOKJIaga v T.II. UJIW IMCbMCHHOI'O UICTOYHUKA — JOKYMCHTA, CTATbU, KHUT'U U T.H.).

Metoauka paboThl IPH KOHCTIEKTUPOBAHUM YCTHBIX BBICTYIUICHUH 3HAUUTEIHHO
OTIIMHaeTCA OT METOANKHN pa6OTbI IIPpU KOHCIICKTUPOBAHUHU IMMCbMCHHBIX HCTOYHUKOB.
KOHCHGKTHPYSI MUCbMCHHBIC UCTOYHUKHU, CTYJCHT UMECT BO3SMOXKXHOCTb HCOJAHOKPATHO NIPOYUTATH
HY)I(HBIﬁ OTPBIBOK TCKCTA, MIOPA3MBICIINThL HAA HUM, BBIACIUTE OCHOBHBIC MBICJIN aBTOpA, KPAaTKO
chopMyIHpOBaTh MX, a 3aTeM 3anucaTh. [Ipy HEOOXOAUMOCTH OH MOXKET OTMETHUTD M CBOEC
OTHOIIICHHE K 3TOH Touke 3peHus. Ciylas jxe JISKIHIO, CTYICHT OOJIBIIYIO YaCTh KOMILIEKCA
YKa3aHHBIX BBILIC pa60T AOJDKCH OTKJIAABIBATE HA APYTroC€ BpEMs, CTPEMACH UCII0JIb30BATh KAXKAYIO
MHUHYTY Ha 3al1Ch JICKIIUH, & HE Ha €€ OCMBICIICHUE — JJISl 3TOTO YK€ HE OCTAeTCsI BPEMCHH.
HO:—)TOMy IIPpHU KOHCIICKTUPOBAHUHU JICKIITUU PCKOMCHAYCTCS Ha Ka)KIIOfI CTpaHUIEC OTACIATD I1OJIA
TS TIOCTICTYIOIIMX 3aITUCeH B JIOMOJTHEHHE K KOHCIICKTY.

3ancaB JICKIMIO WA COCTaBUB €€ KOHCIIEKT, HE CIIeyeT OCTaBJISATh paboTy Hall
JICKIIMOHHBIM MaTEPHAJIOM JI0 Havyajia MOJrOTOBKH K 3a4eTy. HyXHO mpo/enaTh Kak MOYKHO PaHbIIe
Ty paboTy, KOTOpasi COMPOBOKAAET KOHCIIEKTHPOBAHHE MTUCbMEHHBIX HCTOYHUKOB U KOTOPYIO HE
yIaJI0Ch CeaTh BO BPEMs 3alMCH JIEKIIUHU: TPOYECTh CBOM 3aITUCH, paciiindpoBaB OTAEIbHBIC
COKpAIIEHUS, IPOAHAIN3UPOBATH TEKCT, YCTAHOBHUTH JIOTHUECKHE CBSI3H MEXKY €r0 3JICMEHTaMH,
BBIJICJTUTD TJIaBHBIE MBICIIH, OTMETUTh BOTIPOCHI, TPEOYIOIIUE AOMOTHUTEIbHON 00paboTKH, B
YaCTHOCTH, KOHCYJIbTAIIUH [TPEIOaBaTelIs.

B mporiecce opraHu3aiiyu caMoCTOATEIbHON paboThl 00JIBIIOE 3HAYCHHE HMEIOT
KOHCYJIbTAIMH C MTPEOIaBaTeIeM, B X0/I¢ KOTOPHIX MOKHO PEIINTh MHOTHE MPOOJIEMbI H3y4aeMOro
Kypca, YSCHHTB CJIOKHBIC BOIIPOCHL. becena crynenTa u npenoaBaresisi MOXKET JIaTh MHOTOE - 3TO
MIPOCTOH MpHeM NodydeHus 3HaHui. CaMocTosITeNbHAs padoTa HOCUT CYyry00 WHIAMBHyaTbHBIH
XapakTep, OHAKO BIOJIHE BO3MOXHO M KOJUIEKTUBHOE OCMBICIICHUE MTPOOIIEM.

OueHouyHble MaTepuadabl Jsi TNPOBedeHHs TeKylled M HMTOroBOH AaTTecTAMU IO
aucuuminae «O0padoTka U aHATU3 TAHHBIX (PU3UYECKOT0 IKCTIEPUMEHTA
5 CemecTtp

1 3arpy3uth monyueHHsie B popmare txt nanusie B Tabmuiy Origin. [IpeoOpa3oBarh AaHHBIE MO

3aJJaHHOMY TIpaBUITY.

IToctpouTts rpaduk no NpeacTaBIeHHON TabIHIe JAHHBIX.

3 OrtdopmarupoBaTh TpapuUecKoe MpeICcTaBlIeHUE NaHHBIX B COOTBETCTBUH C TPEOOBaHHSIMU
3aJJaHUA.

N

4 Tlocrpoenue 3D-rpadukos.
5 IlpuMeHeHUE METOAOB aNMPOKCUMAIIUU 111 00pabOTKU U aHalu3a JaHHbBIX.
6 Cemectp

[Tpumepsl 3aaHuii, KOTOPBIE JOJKHBI OBITH BHIITOJHEHBI Ha SI3bIKE MTpOorpaMMupoBanus Python npu
aTTecTaluu.

1. Hamucate (yHKIMIO, TPUHUMAIONIYIO OAMH apryMEHT — IOJl U BO3BPAILAIOLIYI0 TEKCTOBOE
cooOIIeHNEe B KOTOPOM HAIMCAHO SBJISIETCS JIM OH BUCOKOCHBIM.

2. Hammcare ¢yHKIHIO, KOTOpasi IPUHUMAET aprYMEHT — CTOPOHY KBajpaTa, U BO3BpAIIaeT TPH
napaMmerpa: IuaroHaib, IEPUMETP U IUIOIIAb KBaJpaTa.



3. Hamwmcare ¢yHKIMIO, KOTOpast MPUHUMAET OJUH apryMEHT — Ha3BaHHUE MecCsIa, U BO3BpAIIACT

Ha3BaHHME BPEMEHH rojia, K KOTOPOMY MPUHAJIEKHUT STOT Mecsll (3uMa, BECHA, JIETO, OCEHb).

4. Hamucarp (yHKIHIO, KOTOpast IPUHUMAET OJWH apryMEHT — CyMMa IOJIy4eHHOW 3apIuiaThl B

pyOIsix u Bo3Bpaiuaet Benuuuny Hanora HADJII (13%).

5. Hamwmcares (yHKIMIO, KOTOpas MPUHUMAET JBA apTyMEHTa — TeKYIIYIO JaTy U JACHb POXKACHUS,

Y BO3BpalllaeT Bo3pacT B hopmare «___ JeT TTHEI.

6. Hanmwmcare ¢yHKIMIO, KOTOpask MPUHUMAET OAMH apryMEHT - YHMCJIO W BO3BPAIACT PE3yJbTaTr

MPOBEPKH: €CJIM YUCIIO IIPOCTOE, TO BBIBOIUT True, nnave — false.

7. Hamucarp QyHKIMIO, KOTOpasi MIPUHUMAET OJMH apTyMEHT — TEKCTOBYIO CTPOKY, aHAJTU3UPYET

€€ 1 €CJIM CTPOKaA ABJIACTCA NAIMHAPOMOM, TO BO3BpaIlacT true, nnayve — false.

8. Hammcare ¢pyHKINIO KOTOpasi HPUHUMAET OJMH apTyMEHT - KOJIUYECTBO

J171st KOHTPOJIS 3HAHU, MTOJTYyYEHHBIX 00YUYaIOLUMUCS B Pe3yJIbTaTe CaMOCTOSATEIbHON pabOThI

no aucuurumHe «O0paboTka 1 aHAN3 TaHHBIX (PU3HMUYECKOTO IKCIIEPUMEHTA» MPEAYCMOTPEHBI
pacuetHo-Tpaduueckue padotsl (PI'P). Temsbl, koTOphIe OMKHBI OBITH TIpecTaBieHbl B PI'P: 1)
UCTOJIb30BaHNE (PYHKIUI Mpu paboTe ¢ MacCHUBaMH, 2) HCIIOJIb30BaHKE (ailJIOB U CTPYKTYD,

3) ucmnonb30BaHKue rpaprKu.

Co3zpaiiTe 1ByMEpHBIM MacCHB BEUIECTBEHHBIX uynces. KoimnmuecTBO CTPOK U CTOJIOIOB B

MaCCHUBEC BBOIOUT IIOJIB30BATCIIb C KJIIaBUATYPHI. 3anoaHUTEe MacCUB CJ'Iy‘IB.fIHBIMPI qucCJjiaMu.

3aganus:

1.
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H3meHuTe »1ME€MEHTHl JBYMEPHOTO MAacCHMBa CIEIYIOIIMM 00pa3oM: YBEIUYHUTh YETHBIE IO
3HAYCHUIO AJIEMEHTHI Ha |, a HEYETHBIE YMHOXHUTH Ha 2.

Onpenenure HHIEKC CTONOLA, B KOTOPOM CyMMa 3JIEMEHTOB MUHUMAJIbHA.

W3MeHuTe 1BYMEpPHBIII MacCUB CIEAYIOLUM 00pa30oM: OMEHATh MECTAMU TIJIABHYIO U [TOOOYHYIO
JIMaroHaJu.

HaiinuTe cymmy uncen B KakJ10M CTOJIOLE U BHIBEUTE 3TH 3HAUEHUS OT/I€IbHON CTPOKOM Ha SKpaH.
Omnpenenure cpeaHee apuPMeTUUECKOe YETHBIX OTPHUIIATETBHBIX AJIEMEHTOB MacCHMBa Ha TJIaBHOM
JMaroHaJIH.

Hailinute sneMeHTsl MaccuBa, 3HAUEHHUS] KOTOPBIX KPATHBI YUCIY «3» U BBIBEIUTE UX OTIEIBHOMN
CTPOKOM Ha DKpaH.

Haiinute HomMep cTonb1a, B KOTOPOM HaXOAUTCS HAUOOJBIINHA [0 MOJIYJIIO SJIEMEHT.

CpaBHHTE CyMMYy 3JIeMEHTOB B TiepBoit (S1) u mocnenneit (S2) crpoke. Ecnu S1>S2 meton nomkeH
BEpHYTh 3Ha4YeHue true, unade — false.

Haiinute cpeanee apudmernyeckoe IOJIOKUTENBHBIX 3JIEMEHTOB JIBYMEPHOI'O MaccCHBa,
PAacIOJIOKEHHBIX B ABYX MOCJIEIHUX CTPOKAX.

Onpenenure OTHOCUTENIBHOE COACPKAHNE YETHBIX YUCEI B IBYMEPHOM MAaCCHUBE.

Onpenenute MUHUMAIbHBIN 3JIEMEHT Ha TJIABHOM TMaroHalM IByMEPHOTO MacCHBa.

Haiigure cpennee apudmMeTnyeckoe MoN0KUTETbHBIX 2IEMEHTOB MAaCCUBA KPATHBIX YUCITY «5».
Ornpenennute OTHOCUTEIBHOE COJIEpKAaHNE YETHBIX YHCell B MaccuBe (B %).

Boruucnure cpenHee apudmMeTHueckoe 3JIEMEHTOB JBYMEPHOI'O MAacCHBA, PACHOJOXKEHHBIX B
HEYETHBIX CTPOKAX.

Onpeznenure MOIyTb MUHMMAJIbHOTO 3JIEMEHTA JABYMEPHOTO MaccHBa M IpeoOpasyiiTe MaccuB
CIIEYIOMKUM 00pa30oM: MOJOKUTENbHBIE 3JIEMEHThl YMEHBIIUTE, a OTPULATENIbHbIE YBEIUUbTE Ha
3TO 3HAYCHHUE.

3aMeHUTe BCe OTPUIIATEIbHBIE AIEMEHThHI MaccuBa Ha «0», a MOJT0XKUTENbHbIE Ha «1».

Haiinure cymmy nonoxkutenbHbiX (S1) U cymMMmy oTpulaTenbHbIX (S2) 3JIEMEHTOB JBYMEPHOTO
maccuBa. CpaBHuTe uX 1o Moayiro. Eciu S1>S2 meton nomken BepHyTh false, nnaue — true.
Haiinute cpennee apudmernueckoe MUHUMAIBHOIO U MaKCHUMAaJIbHOTO 3JIEMEHTOB JBYMEPHOTO
MaccHBa.

BrInonHUTE COPTUPOBKY MO BO3PACTaHUIO CTPOK JBYMEPHOI'O MAacCHBa, B KOTOPBIX BCTPEUAETCS
3HaueHue «0».

[TomeHnstiiTe MecTamMu CTOJIOIBI MACCHBA C HAMOOIBINEH 1 HAMMEHBIIIEH CyMMOM JIEMEHTOB.
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BrinonaHuTe COPTUPOBKY MO BO3PACTAHUIO HYJIEBOM U BCEX YETHBIX CTPOK MACCHBA.

Onpenennure B KaKOM M3 CTPOK MaccHMBa HauOoJbIllee CpeHee apuhMEeTHUUECKOe U BBIBEAUTE ITY
CTPOKY Ha JKpaH.

[TomensliTe MecTaMyd CTPOKM MAacCHBa, B KOTOPBIX IPOU3BEACHUE AJIEMEHTOB MUHUMAJIBHO W
MAaKCHUMAJIbHO.

Onpenenure MUHUMAIBHBIA 3JIEMEHT JAByMepHOro MaccuBa. CToiyiGer, B KOTOPOM PacIoJIOKEH
3TOT DJIEMEHT, CcNalTe NOCICAHUM CTOJI0IIOM B MaCCHUBE.

Haiinute mpousBeaeHre YrCell B KaXKI0H CTPOKE M BBIBEIUTE STH 3HAYCHHSI OTJCIHHBIM CTOJIOIIOM
Ha HKpaH.

[ToMeHsiliTe MECTaMH CTPOKU B KOTOPBIX HAXOATCS MaKCUMAJIbHBINA MO MOIYJII0O 1 MUHUMAJIbHBIN
DJICMCHTEL.

BrITTOTHUTE COPTUPOBKY 11O BO3PACTAHUIO YETHBIX CTOJIOIIOB IBYMEPHOTO MacCHBA.

[TomensiiiTe MecTaMu CTPOKHU, B KOTOPBIX HAMOOJIbIIAs 1 HAMMEHBIIAsi CyMMa 3JIEMEHTOB.
CUMMETPUYHO OTpa3HUTE DJIEMEHTHI, PACIOJOKEHHbIC HUXKE TJIAaBHOW JHMAroHajlyd HaBEPX, BBIIIEC
IJIaBHOM JMaroHalu — BHU3.

Onpeaenute MaKCUMaIbHBIN M3 HAUMEHBIIINX 3JIEMEHTOB B KaXKJ10H cTpoke. (3 Oasia)
BBITIOTHUTE COPTUPOBKY BCEX 3JIEMEHTOB MAacCHBa IO BO3PACTAHUIO TaKUM 0Opa3oM, 4YTOOBI
HauMeHbIMK pasmernaics B nmo3uiuu (0,0), a HauOONIBIINIA — B MOCIAEAHEM CTOJIOIE MOCHICIHEH
CTPOKH.

BrimonHuTE COPTUPOBKY M0 YOBIBAHHIO HEYETHBIX CTPOK JIBYMEPHOTO MacCHBa.

[lomensiiitTe MectamMu CTOJNOLBI, B KOTOPBIX HAXOASATCS MAKCUMAIbHBIA 1O MOIYII0 H
MHHHUMAaIbHBIN YJIEMEHTEHI.

BrIToTHUTE COPTHPOBKY 1O YOBIBAHHUIO HYJIEBOTO U BCEX YETHBIX CTOJIOIOB MAacCHBA.
Ornpenenure, B KAaKOM M3 CTOJIOIIOB MaccHBa HauOoJIbIee cpeHee apu(PMETHIECKOE U BBIBEIUTE
ATOT CTOJIOCII HA SKPaH.



