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1. HEJIA U 3AJAYHN JUCTIAITJIMHbI

e ocBOCHUA TMCHUIINHBI (MOYJIs):

W3YYCHHE M OCBOCHHE OOYYaIONIMMHCS 0a30BBIX METOJO0B OOpPaOOTKH 3KCIEPHUMEHTAIBHBIX
JaHHBIX B TOM 4YHCIE C TPUMCHCHHEM CICIHHAIU3UPOBAHHBIX IMPOTpaMM U CPEJICTB
MPOrpaMMHUPOBAHHS.

3amaun:

dbopmupoBaHKe y 00ydaronuxcs 0a30BbIX 3HAHUH 00 OCHOBHBIX METO0/IaX 00paOOTKH JaHHBIX
(U3HYECKOTO IKCTICPUMEHTA

nproOpeTeHre 00yJarOIUMUCS 3HAHUN O TEOPETHUECKUX OCHOBAX CTATUCTUYCCKUX METOIOB
00paboOTKH M aHAIKM3a JAaHHBIX

(GhOopMHUPOBAHKE Y CTYJICHTOB HABBIKOB HCITOJIb30BAHMSI CIICIIHATM3UPOBAHHBIX KOMITBIOTEPHBIX
[IporpaMM JIsl aHaJaK3a M IPEACTaBACHUsS JaHHBIX Gusrueckoro sxcnepumenta (Origin)

dbopMupoBaHHe 0a30BBIX HABBIKOB IPOrPAMMHUPOBAHHS Ha OOBEKTHO-OPHECHTHUPOBAHHOM
s3pike Python  u ncnosp3oBanus 6ubmnoTek s3bika (NUMpY, scipy, sklearn).

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII
Hukin (paznen) OI: b1.0.1261.0
TpeGoBanus k npeaBapuTeJIbHOI MOATOTOBKE 00y4ar0IIerocs:

Teopust BEpoATHOCTEN U MaTeMaTU4YeCKasi CTaTUCTUKA
MaremaTtuueckuii aHaiau3

[IporpammupoBanue

OCHOBBI AITOPUTMH3AIIUN U TIPOTPAMMHUPOBAHUS

JMCHHMIIMHBI (MOYJIH) H MPAKTHKH, JI51 KOTOPBIX 0CBOEHHE TAHHON JUCITHNIMHBI
(MoayJist) He00X0AMMO KaK NpeauecTBYHOLIee:

®du3rKa KOHJICHCUPOBAHHOTO COCTOSIHUS BEIIECTBA
du3nka MarHUTHBIX SBJICHUIN
Hayuno-uccnegoBarenbckas padora
[IpennursioMHas mpakTHKa

OCHOBBI MEIUIIMHCKON CTaTUCTUKU
3. OBBEM JUCHHUIIVINHBI

O0mas TPyA0EMKOCTh 6 3ET
Yacos 110 yueOHOMY ILUIaHy 216
B TOM 4YHCJIe:

ayJIUTOPHBIC 3aHATHS 62
CaMOCTOsTENIbHAsI padoTa 87
YacoOB Ha KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JUCHUIIINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

OIIK-1.3: OcymecTtBisieT cOOp, CHCTEeMATU3AIMIO U aHAJIN3 JIAHHBIX 110 TEME UCCIICIOBAHMS

OIIK-2.3: O6pabatbIBaeT TEOPETUUECKUE U IKCTIEPUMEHTAIBHBIE IAHHBIC TI0 PE3yJIbTaTaM
HAYYHOTO HCCIeI0OBaHUS (U3HMUECKUX OOBEKTOB, CUCTEM U MIPOIECCOB

OIIK-3.1: Mcnonb3yeT coBpeMeHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTHH U TPOrPaMMHBIE
cpencTBa it 00pabOTKH M aHAIHM3a JaHHBIX

OIIK-3.2: ITpumeHnset nHhOpMalMOHHBIE TEXHOJIOTUU U TPOTPaMMHBIE CPEICTBA IS
MOJENUPOBAHUS (PU3HMUECKUX TPOIIECCOB



OIIK-3.3: OcymiecTBasieT MOUCK HWH(OpMANMM TO 3aJaHHOM TeMe C TPUMEHEHHUEM
COBpPEMEHHBIX HH(GOPMAITMOHHBIX TEXHOIOTH

OIIK-3.4: Cobmtonaer TpeboBaHus HH(GOPMAIIMOHHON 0€30MacHOCTH
5. BUAbI KOHTPOJISA

Bunsl KOHTpOJIL B ceMeCTpax:

SK3aMEHBI 6

3a4€Thl 5

6. SI3BIK IIPEIIOJABAHUA

SI3BIK MpernojaBaHus: pyCCKHUH.

7. CTPYKTYPA U COAEP)KAHUE JUCUUILIMHBI (MOLY.JIS)

Kon HaumenoBaHue pa3jiesioB U Bun Cemectp | HacoB | Ucrtou- | Ilpumeuan-
3aHAT. TeM 3anaTus | / Kypc HUKHU ue
Paznen 1. U3mepenue
(bu3MYECKUX BETHUYHH.
ITorpemnoctu. MeToasl aHanu3a
JAHHBIX.

1.1 |IIpssMbIe 1 KOCBEHHBIE Jlab 5 2 JI1.4J12.1
u3Mepenus. [lorpennoctu J12.4
HM3MEPEHUM U UX JI2.10

1.2 | Meroab! allpOKCHMAILIHH. JIab 5 12 JI1.5
[TocTpoeHue anropuT™MoB 1 JI1.7J12.5
IIPOrPAMMUPOBAHUE HA SA3BIKE JI2.11
CH#. J12.12
Paznen 2. [lpumenenue
MIPOrpaMMHOT0 0OecriedeHne
Origin myist 06paboOTKH U
MpeACTaBICHUS
SKCIIEPUMEHTAIbHBIX TAHHBIX

2.1 [Uuctpymentsr Origin. Beox JIab 5 12 J2.2J12.3
JAHHBIX. MPeoOpa3oBaHUE J12.11
nauHbIX. [loctpoenue rpagukos.

IlocTpoeHne guarpamm.

2.2 |Ilocrpoenwue rpaduxos JIab 5 8 JI1.4 JI1.5
¢byuxkiuit. [Tocrpoenune 3D - JI1.7J12.2
rpacduxos. [Touck J12.3
3aBUCUMOCTEH.

Pasgen 3. Bemmonuenue
WHIUBUAYATBHBIX 33JaHUH 1O
aHaAJIM3Yy JIAHHBIX C IPUMEHEHUEM
C# u Origin

3.1 Cp 5 18 JI1.4 JI1.5

BrimonHenne nHIUBUIYaTEHOTO

JI1.7J12.2
3amanus U opopmiIeHIE 3
pe3ynbsTaToB B hopme PTP. ’

3.2 Cp 5 36 JI1.4 JI1.5

JI1.7J12.2
BrinonHenue Tekymumx § .3
CaMOCTOATENbHBIX 33a/IaHUM. .12




Pasnen 4. [Tpumenenue Python
JUTSL aHaTnu3a U 00paboTKH
JTAHHBIX

4.1 |Cunrakcuc. UucTpyKIuu. Jlab 4 JI1.1J11.3
ApudmeTraecKue ornepamm. JI1.6J12.6
Tunel qanueix. CTangapTHHIC JI2.7 J12.8
6ubnuoreku. basoprie JI2.9
KoHcTpykIimu Python.

4.2 |Komnexuuu. OyHKIIUU U UX Jla6 6 J1.1
0COOEHHOCTH. JI1.2J12.2
Knaccel, oss, MeTOIbL. JI2.7 J12.8
O0paboTKa UCKITFOYCHUN J12.9

4.3 | bubnuoTreku ISl MOTyYSHUS U JIab 18 JI1.1 J11.2
00paboOTKH TaHHBIX: NUMPY, JI1.6J12.6
pandas, requests. IIlpumenenue J12.7 J12.8
OHnOJIMOTEK I aHAJIN3a J12.9
IKCIIEPUMEHTAIbHBIX TAHHBIX
Paznen 5. AHanu3 TaHHBIX ¢
npuMeHerreM Python

5.1 |CamocrosTenbHoe BoinonHenue |Cp 21 JI1.1J11.2
WHJIUBUYATbHBIX 3aJaHUH T10 JI1.3J12.2
aHAJIN3Y SKCIIEPUMEHTAIBHBIX J2.3J12.6
JTAHHBIX C IPUMCHEHUEM JI2.7 J12.8
oubmmotek Python

5.2 |PacuerHo-rpaduueckas padora. |Cp 12
Pasgen 6. Dx3amen

6.1 |IIpomexxyTouHas aTTecTaIus OK3aMeH 27 JI1.1J11.2

J1.3J11.4
JI1.5 J11.6
J1.7J12.1
J2.2J12.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI2.10
J2.11

J12.12




Cnncok 06pa3oBaTe/ibHbIX TeXHOJIOT Uil

1 |AxrtuBHOE ciylIanue

2 |Hudopmanmonnsie (1udpoBbie) TEXHOIOTHH

8. OIEHOYHBIE MATEPHAJIBI 1)1 IPOBEJEHUS TEKYIIEN 1
MMPOMEXYTOYHOM ATTECTAIIA

8.1. OneHo4HbIe MaTepUAJIbI IS MPOBEIeHUs TeKYIIel aTTecTanuu
Cwm. ITpunoxenue
8.2. OueHouHbIe MaTepHAJIbI 15 IPOBEIEHUs] MPOMEKYTOYHOI aTTecTallMu
Cwm. Ilpunoxxenue
8.3. TpeGoBaHus K peliTHHI-KOHTPOJIIO

CTyAeHTbI, OCBOMBIIIKE NMPOTPaMMy Kypca, MOTYT MOJyYUTh OIIEHKY 110 UTOTaM CEMECTPOBOMA
U TIOJyCEMEeCTPOBOIl pEeHTHHroBOM arTectanuu coryacHo «llonmoskeHuio o peHTHHTOBOU cucTeme
oOyuenust TBI'Y» (mpotokon Ne8 ot 30 anpenst 2020 r.). Ecnu ycnoBus «IlonosxkeHust o pedTHHIOBOIM
CHUCTEME ...» HE€ BBINIOJIHEHBI, TO 9K3aMeH caaercs corinacHo «llonokeHHo o MPOMEKYTOYHOU
aTTectanuu (dK3aMeHax U 3aueTax) oOydaromuxcs Mo Imporpammam Bhiciiero oopasoBanus TBI'Y»
(mpotokon Nell ot 28 anpens 2021 r.)

Pacnpenenenue 6annos

5 cemectp (3a4eT)

Mogyns 1 - 40 Gamios

BrimonHenue Moy abHOM KOHTPOIBHOM paboThl - 20 6aioB

Pabora B aynmuropuu, BBITIOJHEHUE JOMANTHUX 3aJaHUNA C TOCIEAYIONUM IPEICTABICHHEM
pe3yabTaTOB B KOMITBIOTEPHOM KJIacce ¢ MOsicCHeHussMu - 20 6asios.

Monynsb 2 - 60 6amios

BrinmonHenne UToroBoiit KOHTPOIBHOM paboTsl - 30 OannoB

Paborta B aynuTopuu, BHINOJHEHHE AOMAIIHUX 33/laHUi C TMOCIEIYIONINM IpeaCTaBIeHUEM
PE3yNbTaTOB B KOMIIBIOTEPHOM KJilacce ¢ MOosCHEeHUsIMU - 30 6anos.

Pacuerno-rpaduueckas paboTa: MakCUMalibHAsI OIIEHKA - .

6 cemecTp (9K3aMeH)

Monyns 1 - 20 6amnos

BrinonHnenue MOynbHOM KOHTPOIBHON padoThl - 10 6anios

Pabora B aynuropuu, BBHITIOJHEHUE JOMAITHUX 3aJaHUNA C TOCIEAYIONUM IPEICTaBICHHEM
pe3yIbTaTOB B KOMITBIOTEPHOM KJIacCe C MOsiCHEHUsIMU - 10 Gaos.

Monyns 2 - 40 6ammoB

BrinonHenne uToroBoit KOHTPoOJIbHOM padoTh - 20 OamioB

Pabora B aynuTopuu, BHINOJHEHHE AOMAIIHUX 3a/laHUi C MOCIENYIOIIUM IpeICTaBICHUEM
pPEe3yIaBTATOB B KOMITBIOTEPHOM KJIacce ¢ MOsicHeHussMu - 20 6asos.

PaC‘-ICTHO-FDad)I/IquKaH pa60Ta: MaKCuUMaJIbHas OIICHKA - 3a4TCHO.




9. VYYEBHO-METOJINYECKOE 1 HTHOOPMALIMOHHOE OBECITEYEHUE
TACIATLITAHBI (MOYJIST)

9.1. PexoMeHayemMasi iuTepaTypa

9.1.1. OcHoBHas IMTEPaTYypa

Hudp

Jlureparypa

J1.1

denopos, [IporpammupoBanue Ha sI3bIKe BRICOKOTO ypoBHs Python, Mocksa: IOpaiit, 2024,
ISBN: 978-5-534-17323-9,
URL.: https://urait.ru/bcode/539651

JI1.2 |Yepusimes, OcHOBBI TporpammupoBanus Ha Python, Mocksa: FOpaiit, 2024, ISBN: 978-5 -
534-17056-6,
URL.: https://urait.ru/bcode/544194
JI1.3 |Yepusbies, OcHOBBI porpammupoBanus Ha Python, Mockga: FOpaiit, 2024, ISBN: 978-5 -
534-17139-6,
URL.: https://urait.ru/bcode/544190
JI1.4 |JlorynoBa, Pomanos, Unsuna, O6paboTka 3KCriepuMEHTaIbHbIX JaHHBIX Ha OBM, Mockaa:
00O "Hayuno-u3narensckuii iearp MHOPA-M", 2023, ISBN: 978-5-16-015870-9,
URL.: https://znanium.com/catalog/document?id=426848
JI1.5 [Kepeuanuna E. JI., Maremarndeckas oOpaborka ¢uszmueckux uzmepenwmin. Y. 3, CaHkt-
[TerepOypr: TIT'YIIC, 2021, ISBN: 978-5-7641-1543-6,
URL.: https://e.lanbook.com/book/230546
JI1.6 |demumosa JI. A., MHTemneKkTyanbHblii aHAIW3 JaHHBIX Ha s3bike Python, Mocksa: PTVY
MUPDA, 2021, ISBN:,
URL.: https://e.lanbook.com/book/218693
J1.7 [JIsanekuna I'. b., bepasimes O. B., Marematudeckas 06paboTka pe3yibTaToOB 3KCIIEPUMEHTA,
[Tepms: ITHUITY, 2013, ISBN: 978-5-398-00988-0,
URL.: https://e.lanbook.com/book/160847
9.1.2. lonoJiHUTe/IbHAA JIUTEPATYpa
Hiudp Jlureparypa
JI2.1 |Boneros, He3naxun, CrenanoBa, MeTposiorusi U U3MEPUTENIbHAS TEXHHUKA: JIEKTPOHHBIE
CpelICTBa M3MEPEHUN 3JIeKTpuuecknXx BenmunH, Mocksa: FOpaiit, 2024, ISBN: 978-5-534-
08498-6,
URL.: https://urait.ru/bcode/535171
JI2.10 | Jlapuonos A. H., Yepnsiiés B. B., Jlapuonosa H. H., [Torpemaocta namepeHus pusndeckux
BennuuH, Boponex: BI'Y, 2009, ISBN:
URL.: https://e.lanbook.com/book/358280
JI2.11 |IIponuna JI. A., Meton HauMeHbIIUX KBajapaToB, OMck: Omckuii 'AY, 2017, ISBN: 978-5-
89764-634-0,
URL.: https://e.lanbook.com/book/115917
JI2.12 |JImunuk 1O. B., MeTon HanMeHbIIMX KBaJApPaTOB U OCHOBBI MATEMATHKO-CTATHCTHYECKOU
Teopun 00paboTkn HabmoaeHn, MockBa: ['oc. H311-BO pU3NKO-MaTeMaTH4eCKOi inuT., 1958,
ISBN: 978-5-4458-4756-4,
URL.: https://biblioclub.ru/index.php?page=book&id=220888
JI2.2 [MxurapsH, Apxumnosa, /lyoposa, Muponkuna, Cupotus, AHanu3 1aHHbeIx, Mocksa: FOpaiiT,
2024, 1ISBN: 978-5-534-00616-2,
URL.: https://urait.ru/bcode/536007
JI2.3 |Mupkun, Beenenne B ananm3 manabix, Mocksa: FOpaiit, 2024, ISBN: 978-5-9916-5009-0,

URL.: https://urait.ru/bcode/536117




2.4

[TactymenkoB, Buasl, MeTOIbI U CpeicTBA H3MEPEHHSI (PU3NYECKUX BETMYUH [DJIEKTPOHHBIN
pecypc], TBeps: TBepckoit rocyaapcTBeHHslid yauepeutet, 2000, ISBN:
URL.: http://texts.lib.tversu.ru/texts2/00398ucheb.pdf

J2.5

AJOKOB, ATIIIPOKCUMAIUs KYCOYHO-TMHEHHBIX U 0000meHHbIX (pyHkiuii, Mocksa: OO0
"Hayuno-u3znarensckuit ieatp MHOPA-M", 2024, ISBN: 978-5-16-019295-6,
URL.: https://znanium.ru/catalog/document?id=440590

J12.6

KpuBonanos, Beefenue B ananu3 ganHbIX. [IOMCK CTPYKTYpPBI JaHHBIX C IPUMEHEHHUEM SI3bIKA
Python, Mocksa: OOO "Hayuno-u3aarensckuii iearp MHOPA-M", 2024, ISBN: 978-5-16-
019001-3,

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

J2.7

I'py3nes, IlpeasapurensHas moaroToBka maHHeix B Python. Tom 2 : Ilman, mpumepbl U
MeTpuku kauectBa, Mocksa: JIMK Ilpecc, 2023, ISBN: 978-5-93700-177-1,
URL.: https://znanium.com/catalog/document?id=435624

J2.8

I'py3nes, IlpenBaputenbHas moarotoBka maHHbix B Python: Tom 1. MucTpymeHTHl U
Banunaius, Mocksa: JIMK Ilpecc, 2023, ISBN: 978-5-93700-156-6,
URL.: https://znanium.com/catalog/document?id=435614

J2.9

['ypukoB, OCHOBBI AJITOPUTMHU3AIMK W NporpammupoBanusi Ha Python, Mocksa: OOO
"Hayuno-u3narenbckuii ieatp MHOPA-M", 2023, ISBN: 978-5-16-016906-4,
URL.: https://znanium.com/catalog/document?id=424791

9.3.1 Ilepeyenb NPOrpaMMHOI0 0decneYeHus

Kaspersky Endpoint Security 10 ans Windows

Adobe Acrobat Reader

Google Chrome

WinDjView

OpenOffice

Notepad++

Mozilla Firefox

Origin 8.1 Sr2

O[NNI |WIN|F

Mathcad 15 M010

[EEN
o

MATLAB R2012b
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9.3.2 CoBpemeHHbIe npodeccuoHATbHBIE 0a3bl JAHHBIX U HH(POPMALIMOHHBbIE CIIPABOYHbIE

CHUCTEMBbI

3bC BOOK.ru

9BC «Jlaap»

9BC IPRbooks

9BC «IOPAUT»

gl B W] N =

9BbC «ZNANIUM.COM»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JISA)

AyauT- Oo6opynoBanue

3-4a

KOMIIBIOTCPBI, IIPOCKTOP, OKpaH, HCpCHOCHOﬁ H0yT6y1<, CyMKa JJId HOYT6yKa,
KOMMYTATOp, BUJCOKAMEDPLI

3-216 KOMILICKT Y4eOHOM MeOeIn, KOMITBIOTEPhI, KOMMYTaTOPHhI, IIPOEKTOP




11. METOAUYECKHUE MATEPHUAJIBI VI OBYYAIOIIIUXCA 11O OCBOEHUIO
JUCHUIIVINHBI

CamocTtosTenpHas paboTa HAYMHAETCS 10 MPHUXOJAa CTyJeHTa Ha Jekuuto. LlenecoobOpasHo
WCIIOb30BAHUE «CHUCTEMBI OINEPEKAIOIIETO YTEHHUS», T.€. NPEIBAPUTEIBHOIO MPOYUTHIBAHUS
JIEKIIMOHHOT'0 MaTepHalia, CoJEpKaIIerocsi B yaeOHUKAX U yu4eOHBIX TOCOOUSIX, 3aKIIaABIBAOIIETO 0a3y
Ut OoJiee TITyOOKOTO BOCHPHUATHS JEKIUH. PaboTa Haa JEKIIMOHHBIM MaTEpHaiOM BKJIFOYAET JBa
OCHOBHBIX JTama: KOHCIEKTUPOBAHHWE JICKIMA ¥ TOCIEAYIONyI0 paboTy Haa JEKIHOHHBIM
MarepuaioM. [loJl KOHCHEKTUPOBAaHUEM IMOPA3yMEBAIOT COCTABICHHE KOHCIEKTa, T.€. KPAaTKOro
MUCbMEHHOTO U3JI0KEHHUS COAEPKaHUsI Yero-I11u00 (YCTHOrO BBICTYIUICHUS — PEUH, JICKIIMHU, JOKJIaaa
Y T.II. WJIA MUCbMEHHOTO UCTOYHUKA — JJOKYMEHTA, CTaTbU, KHUTU U T.II.).

MeTtouka paboThI MPU KOHCIIEKTUPOBAHUN YCTHBIX BBICTYIIJICHUH 3HAYUTEIILHO OTIHYACTCS
OT METOAWKHA pPA0OTHl TPU KOHCIEKTHPOBAHWUHM IMHUCHMEHHBIX HWCTOYHUKOB. KoHcHeKkTupys
MUCbMEHHBIE UICTOYHUKHU, CTYJACHT UMEET BO3MOXKHOCTh HEOJHOKPATHO MTPOYUTATh HY>KHBIH OTPBIBOK
TEKCTa, MOPA3MBICITUTh HAJl HUM, BBIJCIIUTH OCHOBHBIC MBICITH aBTOPA, KPaTKO C(HOPMYITHPOBATH HX, &
3aTeM 3anucartb. [Ipr HEOOXOIMMOCTH OH MOKET OTMETHTh U CBOE OTHOIICHHE K 3TOM TOUKE 3PEHUSI.
Cnymasi xe JICKIHI0, CTYACHT OOJIBIIYI0 YacTh KOMIUIEKCAa YKAa3aHHBIX BBINIE pabOT IOJHKEH
OTKJIa/IbIBATh HA JIPYyro€ BPEMsl, CTPEMSCh UCIIOJIb30BaTh KAX/IYI0 MUHYTY Ha 3allUCh JICKI[MH, a HE Ha
€€ OCMBICIIEHUE — JJI 3TOTr0 yXKe He ocTaercs BpeMeHU. [103ToMy Ipu KOHCIIEKTUPOBAHUM JIEKIIUU
PEKOMEHJIyEeTCSl Ha KaXK/I0M CTpaHULE OTAEIATH MOJS IS MOCIEIYIOIUX 3aluceld B JAOMOJIHEHUE K
KOHCIIEKTY.

3anucaB JEKIUIO UM COCTABUB €€ KOHCIIEKT, HE CIIEyeT OCTaBIATh paboTy HaJl JIEKIIMOHHBIM
MaTepuajoM J0 Hayaja MOArOTOBKHU K 3aueTy. HyXHO mpozaenaTh Kak MOKHO paHbIIe Ty padory,
KOTOpasi COINPOBOX/A€T KOHCIEKTUPOBAHUE NUCBMEHHBIX HMCTOYHHUKOB M KOTOPYHO HE YyAaJIOCh
cenaTh BO BPEMs 3aMUCH JIKIIMU: [IPOYECTh CBOM 3aIlMCH, paclIu(poBaB OTJCIbHBIE COKPALICHHUS,
MIPOAHAIU3UPOBATH TEKCT, YCTAHOBUTD JIOTUYECKUE CBSI3U MEXK]1Y €r0 3JIEMEHTAMM, BBIACIIUTD TJIABHbBIE
MBICITH, OTMETHTh BOIIPOCHI, TPEOYIOILIUE TOMOIHUTENBHOM 00pabOTKH, B YACTHOCTH, KOHCYJIbTAIIUN
MIpEenoiaBaTeis.

B mnpomecce opraHuzanuu  camMOCTOSITENBHOM pa0oThl  OOJBIIOE 3HAUYEHHUE HMEIOT
KOHCYJIbTAIlMH C MPENoiaBaTeleM, B X0/1e KOTOPBIX MOXKHO PEIIUTh MHOTHE MPOOIEMbI H3y4aeMOro
Kypca, ySCHUTh CJIOKHbIE BOIIPOCHl. becena cryaeHTa u npenojaaBaresis MOXKET JaTh MHOTO€ — 3TO
MPOCTOM TMpHeM monydeHus: 3HaHuWid. CaMmocTosATenbHas padoTa HOCUT CYry0O WHIUBUIYaTbHBIN
XapakTep, OAHAKO BIIOJHE BO3MOKHO U KOJIJIEKTUBHOE OCMBICIICHHE MTPOOIIEM.



IMTPMJIOXEHUE 1

OIIeHO‘lHLIe MaTepuajabl AJA NMPOBCACHUSA TeKyIJ.IGi/i M MTOTrOBOM aTTeCTAIIMM IO TUCIHUILIAHE

«O0padoTKa 1 aHAJIN3 JTaHHBIX (PU3UYECKOT0 IKCIIEPUMEHTA»

5 Cemectp

1

3arpy3uth noiy4eHHbie B Gopmare txt ganubie B Tabauiry Origin. IIpeobpa3oBaTh gaHHBIC 110

3aJJaHHOMY TIPaBUITY.

2 TloctpouTts Tpaduk Mo NpeaACcTaBICHHON TaOIUIE NaHHBIX.
3 OrdopmarupoBaTh rpaduyecKoe MPEACTABICHUE TAHHBIX B COOTBETCTBHHM C TPEOOBAHHSIMH
3aJJaHHS.
4 Tloctpoenue 3D-rpadukos.
5 IlpuMeHeHUE METOIOB aNMPOKCHUMAIIUHU 111 00pabOTKH 1 aHAIIN3a JTaHHBIX.
6 Cemectp

[Tpumepsl 3a1aHKii, KOTOPBIE JOJKHBI OBITh BBITOJHEHBI Ha A3bIKE IporpaMmmupoBanus Python mpu

aTTECTaIlHH.

1. Hamucath QyHKIMIO, TPUHUMAIONIYIO OAWH apryMEHT — IO M BO3BPALIAIONIYI0 TEKCTOBOE
COOOIIIEHHE B KOTOPOM HAIMCAHO SBJISIETCS JTM OH BUCOKOCHBIM.

2. Hamucare QyHKIMIO, KOTOpas MPUHHUMAET apryMEHT — CTOPOHY KBaJpaTa, ¥ BO3BpAIlacT TPU
napameTpa: TMaroHalib, IEPUMETP U IUIONIA]Ib KBajpara.

3. Hamucare QyHKIHMIO, KOTOpasi MPUHUMAET OJUH apryMEHT — Ha3BaHHE MeECsIa, U BO3BpallaeT
Ha3BaHME BPEMEHH rofia, K KOTOPOMY IPHHAICKUT ITOT MECAII (3UMa, BECHA, JIETO, OCEHB).

4. Hamucath QyHKIUIO, KOTOpas MPUHUMAET OJMH apryMEHT — CyMMa IOJIyYeHHOW 3apIuiaThl B
py6ssax u Bo3BpamiaeT BeanunHy Hajora HADJII (13%).

5. Hamucare ¢yHKIMIO, KOTOpas MPUHUMAET JIBa apTYMEHTa — TEKYIIYIO JaTy U JIeHb POXKICHHUS,
Y BO3BpaIIaeT BO3pacT B popMare «__ JIeT _ JTHeh».

6. Hamucare (QyHKIHUIO, KOTOpasi MIPUHUMACT OJHMH apTyMEHT - YKCIIO U BO3BpAIIaeT pe3ysIbTaT
MPOBEPKU: €CJIM YUCIIO TIPOCTOE, TO BBIBOIUT True, nnave — false.

7. Hammcarp ¢yHKIUIO, KOTOpas IPUHUMAET OJJMH apTyYMEHT — TEKCTOBYIO CTPOKY, aHAITU3UPYET
€€ M eCJIM CTPOKa SBIISIETCS MaTMHAPOMOM, TO Bo3Bpaluaer true, nnaye — false.

8. Hamucare QyHKIMIO KOTOpasi MPUHUMAET OJTUH apPTYMEHT - KOJIHYECTBO

Jl1st KOHTpOJIS 3HAHUH, MOJYYEHHBIX 00YYalOIIMMHUCS B pe3ybTaTe CaMOCTOATEIbHOU paboThI

no aucuurimHe «OO0pa0oTka W aHaNMM3 JAHHBIX (PU3WYECKOTO HSKCIEPHUMEHTa» IPeayCMOTPEHbI
pacuetHo-Tpaduueckue padbotel (PI'P). Tembl, koTOpble AOMKHBI OBITH TpenctaBieHsl B PI'P: 1)

ucrnosib3oBaHue (yHKIMA npu paboTre ¢ MaccuBamMH, 2) HCHOJb30BaHHME (DAWIOB M CTPYKTYD,
3) ucnonp30BaHKe rpaduKy.



Pabora ¢ maccuBamu. Cozfaiite AByMEpHBI MacCUB BEIIECTBEHHBIX yncen. KonnyecTBo cTpok u

CTOJ'I6LIOB B MaCCHBC BBOAUT I1OJIb30BATCIIb C KIIABUATYPhI. 3anojHuTe MacCUB CJIy‘-IB.fIHI:IMPI qucJiaMu.

SamaHus:

1.

10.
11.
12.
13.
14.

15.

16.

17.

18.

19.

20.
21.

W3meHuTe »3lIeMEHTHl JBYMEPHOTO MAacCHBa CJEAYIOUIMM O0pa3oM: YyBEIWYUTH YETHBIE 10
3HAUYEHHUIO DJIEMEHTHI Ha 1, @ HEUETHbIE YMHOKUTD HA 2.

Omnpenenute UHAEKC CTONOIA, B KOTOPOM CyMMa 3JIEMEHTOB MUHUMAJIbHA.

W3mMenuTe 1ByMEpHBI MAaCCHB CIEAYIOUIMM 00pa3oM: MOMEHSATh MECTaMU TJIaBHYIO M TTOOOYHYIO
JIMaroHaJIN.

Haiiaute cymmy uncen B KaKJOM CTOJIOIE U BBIBEUTE 3TU 3HAUEHUS OT/I€TIbHOM CTPOKON Ha SKpaH.
Omnpenenute cpennee apuMETHUIECKOE YETHBIX OTPULIATENFHBIX JIEMEHTOB MacCHUBa Ha TJIaBHOM
JMaroHaJIu.

Hailinure sneMeHTsl MaccuBa, 3HAUEHUS! KOTOPBIX KPaTHbI YUCITY «3» U BBIBEAUTE UX OTAEIIbBHOU
CTPOKOM Ha SKpaH.

Haiigute Homep cT0s1011a, B KOTOPOM HAXOJUTCS HAUOOIBIIHI 110 MO0 DJIEMEHT.

CpaBHuTEe CyMMy 3J1IeMeHTOB B TiepBoit (S1) u mocnenneii (S2) crpoke. Ecnu S1>S2 meton nomxeH
BEpHYTh 3Ha4YeHue true, nnaye — false.

Haiinute cpennee apudmMeTudyeckoe TMOJOXKUTENbHBIX JJIEMEHTOB JIBYMEPHOTO MAacCHBa,
PacCIOJIOKEHHBIX B IBYX MOCIEAHUX CTPOKAX.

Onpenenure OTHOCUTENIBHOE COAEPKAHUE YETHBIX YUCEI B IBYMEPHOM MaCCHUBE.

Onpenenute MUHUMANbHBIN 3JIEMEHT Ha TJIABHOM TMaroHaiu JByMEPHOTO MaccHBa.

Haiinure cpennee apudmMeTndeckoe MONI0KUTEIbHBIX JIEMEHTOB MACCHBA KPATHBIX YUCITY «5)».
Omnpeznenute OTHOCUTENBHOE COJIEpKAHUE YETHBIX Yhcel B MaccuBe (B %).

Brruncnute cpeaHee apu@MeTHUECKOE 3JEMEHTOB JBYMEPHOIO MAacCHBA, PACIOJOKEHHBIX B
HEYETHBIX CTPOKAX.

Onpenenute MOIyJlb MUHMUMAJIBHOTO 3JIEMEHTA JABYMEPHOIO MaccHBa M NpeoOpazyiTe MaccuB
CJIEAYIOUIMM 00pa30M: MOJIO0KHUTEIbHbBIE FIEMEHThl YMEHBIIUTE, a OTpULAaTEIbHbIE YBEINYbTE Ha
9TO 3HAYECHHUE.

3aMeHHTE BCe OTPUILIATEIbHBIE AIEMEHThI MaccuBa Ha «0», a MOJO0KUTENIbHbIE Ha «1».

Haiinute cymmy monoxkutenbHbIX (S1) U cymMMmy oTpHIATeNbHBIX (S2) 3JIEMEHTOB ABYMEPHOTO
MmaccuBa. CpaBHuTe uX 1o Moayiro. Ecou S1>S2 meton nomken BepHyTh false, nnaue — true.
Haiinure cpennee apupmMernieckoe MUHUMAIBHOTO M MaKCHUMAaJbHOTO 3JIEMEHTOB JABYMEPHOTO
MaccHBa.

BrlnosHUTE COPTUPOBKY IO BO3PAaCTaHUIO CTPOK JBYMEPHOI'O MacCHBa, B KOTOPBIX BCTPEUAETCS
3HaueHue «0».

[TomensiiiTe MecTaMu CTOJIOIBI MACCHBA ¢ HAWOOJIBIIICH U HAUMEHBIIIEH CYMMOM 3JIEMEHTOB.

BrIronmHUTE COPTUPOBKY 1O BO3PACTAHUIO HYJIEBOM U BCEX YETHBIX CTPOK MacCCHBA.
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Omnpenennte B KaKOW M3 CTPOK MaccHUBa HauOoOIbIee cpeHee apu(hMETHIECKOe U BBIBEIUTE ITY
CTPOKY Ha JKpaH.

[ToMensliTe MecTaMu CTPOKM MAacCHUBa, B KOTOPBIX MPOU3BEICHUE HJIEMEHTOB MHUHUMAJIBHO U
MaKCHMAaJIbHO.

Onpenenure MUHUMAIBHBINA 3JIEMEHT JIBYMEpHOro MmaccuBa. Ctonber, B KOTOPOM PacCIOIOKEH
3TOT DJIEMEHT, CcNalTe NOCICAHUM CTOJI0IIOM B MaCCHUBE.

Haiinute mpousBeaeHre YrCell B KaXKI0H CTPOKE M BBIBEIUTE 3TH 3HAUYCHHUS OTACIBHBIM CTOJIOIOM
Ha JKpaH.

[ToMeHsliTe MECTAMH CTPOKH B KOTOPBIX HAXOAATCA MAKCUMAJIbHBIA IO MOAYJII0 U MUHUMAJIbHBIN
3JICMEHTHI.

BrImoTHUTE COPTUPOBKY 1O BO3PACTAHUIO YE€THBIX CTOJIOIOB IBYMEPHOTO MacCHBa.

[TomensiiTe MecTaMu CTPOKH, B KOTOPBIX HAMOOJIbIIAs M HAMMEHBIIIAs CyMMa 3JIEMEHTOB.
CUMMETPUYHO OTPA3HUTE SJIEMEHTHI, PACOJIOKEHHBIC HIKE TJIABHOW UAroHalid HABEPX, BBIIIE
TJIABHOW JMAroHaJIM — BHM3.

Ornpeaenute MaKCUMaIbHBIN M3 HAUMEHBIIINX 3JIEMEHTOB B KaXKJI0H cTpoke. (3 Oasia)
BBINOTHUTE COPTHPOBKY BCEX 3JEMEHTOB MAacCHMBa IO BO3PACTAHUIO TaKUM 00pa3oM, 4TOOBI
HanMeHbIMK pasmemntaics B nmo3uiuu (0,0), a HanbONBIINIA — B IOCIIEAHEM CTOJIOIE MOCIETHEH
CTPOKH.

BrinmonHuTe COPTUPOBKY M0 YOBIBAHUIO HEYETHBIX CTPOK JIBYMEPHOT'O MacCHBa.

[Tomensiite MecTamMu CTONOIBI, B KOTOPBIX HAXOJSATCS MAaKCHMAIbHBIM MO MOAYIIO H
MMHHUMAaJIbHBIN JIEMEHTHI.

BrimoaHuTE COPTUPOBKY MO YOBIBAHUIO HYJIEBOTO M BCEX YETHBIX CTOJIOIIOB MacCHBa.
Omnpenenure, B KAKOM M3 CTOJIOIIOB MaccHBa HauOoOJbIIee cpeHee apu(MeTHIecKoe 1 BhIBEAUTE

3TOT CTOJIOEL Ha FKPaH.



