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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. OcBoeHME TEOPETUUECKUX U IPAKTUUYECKUX OCHOB U METOJOB aHAJIN3a JaHHBIX, IPUMEHIEMBIX
NIPU PEUICHUN PUKIIAIHBIX 3a/1a4, B TOM YUCIIE C IOMOIIBIO A3bIKa IporpaMMupoBanus Python.

2. M3y4yeHne METONOB aHajIu3a U 3aKOHOB paclpelelIeHUs] CTATUCTUYECKUX JTaHHBIX, METOJ0B
NIPOBEPKU TUIIOTE3, a TAKKE AUCIEPCUOHHOIO, KOPPEISLUOHHOIO U PErPECCHOHHOIO aHaIU3a
CTaTUCTUYECKUX JIAHHBIX.

1.2. 3agauy AUCHUILIUHBI

1. ®opmupoBaHre HABHIKOB 00paOOTKM M aHANMM3a WH(POPMAITUU JIs TTOJTyUYSHHs OOIIeH OLICHKU
MacCHBa JAHHBIX, U BBISIBIICHUS TEHICHINI, 3aKOHOMEPHOCTEH B H3y4aeMbIX HabopaxX JaHHBIX.

2. OcBoeHME HAYAIBHOTO YPOBHS sI3bIKa porpammupoBanus Python, Interactive Python B Bune
Jupyter Notebook, 6ubnuorexn Pandas, npumeHsieMbIX Mpu aHATHM3E JaHHBIX.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok gucunmma: @T/l. dakynpTaTUBHBIE JUCUUILIMHBL.

Hnnexce puciummmasl: GTJ1.01.06.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS

NHaukaTopsl TOCTHXKEHUS [1nanupyemble pe3yabTaThl 00yUeHUs 10
Komnerenuus
KOMITETCHIINH JTUCLHUTIITNHE
YHuBepcajibHble KOMIIETCHIIMT
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
IIpodeccuonanbHbIe KOMIIETEHIUH

[1IK-11. Crocoben [1IK-11.1. 3Haer crmocoOsl [ToHrMaeT NpUHLMIBI AaHATU3A TAHHBIX U
OCYIIECTBIISATH COOp, cbopa, 00pabOTKH M aHAJIM3a |OCHOBBI TEOPUU IPHUHITHS PEIICHUNA
00paboTKy 1 aHAIINU3 CBEIEHHUI U JAHHBIX;
CBCJICHUII U [JaHHBIX, [TIK-11.2. Ymeer BbimonHATh  |OpraHusyeT cOOp U aHAU3 JaHHBIX,
AOKYMCHTHPOBATH cOOp ¥ aHaIHU3 JaHHBIX, MPEJICTaBISIeT UX HEOOXOAUMBIM 00pa3oM IS
HCYEPIBIBAIOIINE JTOKYMEHTHPOBATh MIPUHATUSA PELICHUHN PAa3JIMYHOIO TUIIA
TpeOOBAHMUS K IPOCKTAM | TpeGOBaHUS K IPOEKTAM H
H nponeccam [poLEeccaM OpraHnu3alnu, UX
OpraHu3aluH, UX pECYPCHOMY OKPY>KEHHUIO;
PECYPCHOMY OKPYIKCHHIO | [TK-11.3. BnaseeT HaBbikaMu |[IpUMEHSET ClIENUaIu3HPOBAHHOE
AT IPUHATHS HPUHSTHS HHBECTHIIMOHHBIX ~ |TIPOrpaMMHOE obecrieuenue isi coopa u
MHBECTHINOHHOTO PELICHUIA. aHau3a JaHHbIX,  TAKKE IIPH IIPUHATHH
peuieHus perenuii

4. O0beM IMCUMIIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMH4YeCKUX 4acOB,
BbIIEJICHHBIX HA KOHTAKTHYIO pa0oTy 00y4aromuxcsi ¢ nmpenoaasarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4arommxcst

OO6mias TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 3 3aUeTHBIX enuHull, 108 akagmeMuuecknx 4acos.
Pacnpenenenue Tpya10€eMKOCTH TUCHUIUIMHBI 10 BHIaM YU4€OHOU JEATEIHHOCTH MPEJACTaBICHO B
tabnuue 4.1.
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Ta6mmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI TTO BUAM YUY€OHOM eSITeIbHOCTH
Bcero |CemecTpbl
4acoB 7 cemectp

Bunpl yaeOHOI nesiTenbHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBaresaeM, BCero 36 36
JIeKunoHHbIE 3aHATHS 18 18
[IpakTHyeckue 3aHATUA 18 18
CamocrosiTeibHas padoTa 00y4alOIIUXCs, B T.4. KOHTAKTHasI 72 72
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ nMpenojaBaresieM, BCero
[TonroroBka k 3auery 28 28
BrinosiHeHNE TPaKTUYECKOTO 3aJaHUs 26 26
IToaroroBka K TECTUPOBAHUIO 18 18
OO0mas Tpy10eMKoOCTh (B 4acax) 108 108
Oo0wmas TpyroeMkocTh (B 3.€.) 3 3

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI IO pa3aenaM (TeMaMm) u BUJaM y4eOHOU JesSTeNTbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUILIMHBL U BUIBI YUEOHOH IeATEIbHOCTH

Bcero uacos
Jlek. | Ilpak. | Cam. dopmupyemsble
HasBanus pasnenoB (TeM) TUCHUTLTAHBI (6e3
3aH., 4| 3aH., 4 |pab., 4 KOMIIETEHIINHU
JK3aMeHa)
7 cemecTp
1 BBenenue B aHaInU3 JAaHHBIX U 4 4 22 30 IIK-11
omnucaTeNbHas CTAaTUCTHKA
2 KoppensiuoHHbIA U pEerpecCUOHHbBIN 6 4 22 32 IK-11
aHaJIu3, aHAJIU3 BPEMEHHBIX JIaHHbBIX
3 OgHOMEpHBIN U IByMEpHBIN aHaIu3, 2 4 20 26 [K-11
KJIaCCU(UKAIIMST MHOTOMEPHBIX
HaOI0IeHU
4 MeTo1bl MAaIIMHHOTO O0yYeHHUS ISt 6 6 8 20 IIK-11
00paboTKN JaHHBIX
Hroro 3a cemectp| 18 18 72 108
Uroro| 18 18 72 108

5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3esioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) TIPUBEICHO B Tadwmie 5.2.
Ta6ymmna 5.2 — CoaepikaHue pa3ieaoB (TeM) TUCHUILIMHEI (B T.Y. IO JICKIIHSIM)

TpynoemkocTsb
HasBanus paznenoB | Conepskanue pas3ienoB (TeM) TMCUUILIMHEI (B (nexHo . dopmupyemsble
JICKITMOHHBI
(TeM) TUCHUILIAHBI T.4. TIO JICKIIKSIM) KOMIIETEHIIUHU
3aHATHSA), U
7 cemecTp
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1 BBenenue B aHanus
JNAHHBIX U
omnucaTelIbHas
CTaTUCTHKA

WnmroctpaTuBHBIE IPOOJIEMBI aHATN3a
JaHHBIX. AHAJIU3 JAHHBIX U MaTeMaTU4YeCKas
CTaTUCTUKA: UH)KCHEPHBIN U HAy4YHBIN
noaxoel. Kputepun knaccudukanuu
naHHbIX. Kiaccudukanys JaHHBIX 110 YUCITy
nepeMeHHbIX. Kitaccudukanus JaHHbIX 10
HAJIMYUIO WIM OTCYTCTBUIO YIOPSA0YEHUS BO
Bpemenu. Knaccudukanus JaHHBIX 110 THITY
LIKaJIbl U3MEPEHUS [TPU3HAKA.
Knaccudukarus naHHbIX 110 crioco0y Ux
MOJIyYEHUS.

ITK-11

Htoro

2 KoppensiunoHHbIH 1
pErpeCcCUOHHbIN
aHaJu3, aHaJIu3
BPEMEHHBIX JIaHHBIX

OCHOBHbIE IOHATHUS KOPPETALUOHHOTO
aHanu3a. KoppensauroHHbli aHanu3
B3aMMOCBSI3U KOJIMYECTBEHHBIX IIPU3HAKOB.
KoppensuronHsiii aHanu3 B3auMOCBS3U
KaueCTBEHHBIX pU3HakoB. KaHoHMYeCKue
KOppEIsLUA U KAHOHUYECKHUE BETUYUHBI
reHepaibHOW COBOKYNMHOCTH. O1ieHKa
KaHOHUYECKUX KOPPEIALUN U KAHOHUYECKUX
BEJIMYMH. /[BymepHas JTMHEHas MOJEIb
perpeccund. MHOKECTBEHHAs JIMHENHAS
MOJenb perpeccur. HenmmHeitnsle moaenu
PErpeccur U UX JUHEApU3aLusl.

ITK-11

Hroro

3 OgHOMEpPHBIN U
JIBYMEPHBIN aHaIu3,
Kiaccuukanus
MHOTOMEPHBIX
HaAOJIFOIEHUN

HeoOxomumocTh 3a1aHus Kilacca perraromx
MIpaBUJI TIPU U3YUYCHUH KOPPEIISIIIH.
baitecoBckuii MOAX01 K paCliO3HABAHUIO.
BaitecoBckoe pemaroniee npasusio. HauBHbIiM
baitecoBckuii knaccudukarop. Mepsr
KadecTBa KiaccudukarTopa. TOUHOCTH U
CBsI3aHHBIC C HEH MoKa3aTend. TOYHOCTh U
CBSI3aHHBIC C HEH ITOKa3aTelH:
dbopmynupoBku. [ToctanHoBKa mpoOIeMbI
kinactepusanuu. Kimacrepuszanus merogom K-
cpennux. [lapamnensubiii Meton K-cpeanux
u ero ocobennoctu. Kpurtepuit metona K-
cpenHux. Beraucnenus no merony K-
CPEHMX C UCITOJIb30BAHUEM CHCTEMBI
MartJla6. [Ipobnema naunmanuzanuu K-
CpeIHMX U aHOMaJIbHBIEC KiacTephl. [loaxombr
K nHAIManm3anuu K-cpeaaux.
NurtennexryansHas Bepcusa metoaa K-
CpEeIHHUX

ITK-11

Hroro

4 MeToapl MaIIMHHOTO
00yueHus Jist
00paboTKK JaHHBIX

OO0mue mpuHIUTIBI PAa0OTHI HEHPOHHBIX
ceTeil, r1yookoe 00yueHue, MoHITHE
"HCKYCCTBEHHBIN MHTEIJIEKT" U ""MalllMHHOE
o0OydeHue", METO/1bl MAIIMHHOTO 00YYEHUS

ITK-11

Hroro

Hroro 3a cemectp

CornacoeaHa Ha noptane N2 75831




Hroro | 18

HanmeHoBaHMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

Tabaua 5.3. — HauMeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)

HazBanus paznenos (Tem) HaunmenoBanue npaktudyeckux | Tpynoemkocts, | @opMupyemble
JUCLUIUIAHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHIINH
7 cemecTp
| Beenenue B aHanu3 naHHbiX | ['eHepanus ciyyallHbIX YUCEN ¢ 4 [IK-11
Y OIIMCATENIbHAsA CTATUCTHKA  |3aJaHHBIM 3aKOHOM
pacnpeneseHusl.
Onenky napamMeTpoB
pacrpeneeHul BEpOsATHOCTEN
HUroro 4
2 KoppensiunuoHHbIN U JucnepcuoHHBIN aHaIU3 4 IK-11
pPErpecCHOHHbIN aHAIN3, CIyYallHbIX TAHHBIX.
aQHAJIU3 BPEMEHHBIX JIAHHBIX Koppensunonnsiii anamus
CIIy4alHbIX JaHHBIX
Htoro 4
3 OgHoMmepHbId U 1ByMepHbIi | [locTpoenue nHTepBaibHOIO 4 ITK-11
aHaNu3, KIacCUPUKAIH BapHallMOHHOTO psaa JUls
MHOTOMEPHBIX HAOMIOIEHUH  |HETPEPhIBHBIX KOJINYECTBEHHBIX
JAHHBIX
Hroro 4
4 MeTtoabl MallIMHHOTO IIpocras nuHeliHas perpeccus B 6 ITK-11
o0yuenus i1 00paboTKU Python. Knaccudukanus c
JAHHBIX IIOMOUIBIO JepeBa
pemenuii. O6paboTka omuo0K
IIPY UCIIOJIB30BAHNU METOJA
JIMHEHNHOM pEerpeccum.
Htoro 6
Hroro 3a cemectp 18
Hroro 18

5.4. JlabopaTopHbIe 3aHATHUSA

He npenycMoTpeHo y4eOHBIM IIIaHOM

He npenycmoTpeHo y4eOHbIM M1aHOM

5.6. CamocTosiTesibHas padoTa

5.5. KypcoBoii npoekT / KypcoBasi pabora

Buasl caMmocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMbIEe KOMIIETEHIIUU IPECTABIICHBI B

tabnute 5.6.

Ta6ymma 5.6. — Buasl caMOCTOSATEIbHOM pabOThI, TPYJA0EMKOCTh U (POPMHPYEMBIC KOMIIETECHITUN
HasBanus paznenoB | Bunel camocrostensHoil | TpyaoemkocTs, | @opmupyemMblie Dopmbl
(TeM) AMCUUTLITMHBI paboTsI q KOMIIETEHIIUHU KOHTPOJIA

7 cemecTp
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1 Beenenue B ananu3 |[loaroToBka k 3a4eTy 8 IIK-11 3auér
JaHHBIX U Brinonnenue 8 IK-11 [IpakTHueckoe
onmucarcibHasi MPAKTAYECKOT O 3aJaHus 3aJJaHuC
CTaTHCTHKA [ToAroToBKa K 6 IK-11 Tectuposanue
TECTUPOBAHUIO
Uroro 22
2 Koppensiumonnsiii 1 |[loarotoBka x 3a4eTy 8 IK-11 3auéT
PeTpeCCHOHHBIH Brinonsenue 8 IIK-11 [IpakTrueckoe
aHaJIn3, aHaJIu3 [PAaKTUYECKOI 0 3aJaHus 3aJ1aHUC
BPEMEHHBIX IAHHBIX |\ [TonroTOBKA K 6 [K-11 TectupoBanue
TECTUPOBAHUIO
Hroro 22
3 OnHOMEpHBIN U IToaroroska k 3auery 8 ITK-11 3auér
ABYMCPHBIH aHAIIU3, | BpimonHeHHe 8 [K-11 I[IpakTHueckoe
KJ1acCU(UKaLus IPAKTHYECKOTO 3aJaHHUs 3aJjaHKE
MHOTOMCPHBIX [ToaroToBKa K 4 IK-11 TectupoBanue
Ha0oeHuH TECTUPOBAHHUIO
Hroro 20
4 Meroap! mamnHHOrO |[loaroroBka k 3auery 4 IK-11 3auér
00y4eHHs JULsT Brinonnenue 2 IK-11 [IpakTHueckoe
00pabOTKH JaHHBIX MPAKTUYECKOTO 3aJIaHUS 3a7aHue
IToaroroska k 2 ITK-11 TectupoBanue
TECTUPOBAHUIO
Uroro 8
Hroro 3a cemectp 72
Hroro 72

5.7. CoorBercTBHE KOMIIETEHINH, GOPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJIOB Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBHE KOMIETEHIUH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUIOB Y4eOHOM
NeSATENIbHOCTH MPEICTABICHO B TabmuIe 5.7.
Tabmuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYEHUH TUCIMILUINHbI, U BUIOB

3aHATUN

DopmMuUpyeEMbIE KOMIIETEHLIMU

Bune! yueOHO nesTeNbHOCTH

JIek. 3aH.

IIpak. 3aH.

Cam. pa0.

@OopMBI KOHTPOJIA

ITK-11

+ +

+

3auér, [IpakTrueckoe 3aganue,
TectupoBanue

6. PeiiTuHroBasi cucremMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POPM KOHTPOIIS IPEICTaBICHbI B Ta0muiie 6.1.
Tab6muua 6.1 — bamibHbIE OLIEHKH
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. . MaxkcuManbHbBIH 0at
MaxkcUMalIBLHBIN MaxkcUMaILHBIN
3a MepUo MEXTy Bcero 3a
DopMBbI KOHTPOJISI 6amn Ha 1-yr0 KT ¢ OaJ 3a epuo.
2KT u Ha xoHen CEMECTp
Hayaja ceMecTpa Mexay KT u 2KT
ceMecTpa
7 cemecTp
3auér 5 10 10 25
[IpakTrueckoe 3a1anue 10 15 20 45
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TectupoBaHue 5 10 15 30
Nrtoro makcumym 3a 20 35 45 100
Mepuo.I

Hapacratommm urorom 20 55 100 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIHH KOHTPOJIb

[lepecuer 6aIOB B OLICHKH 33 TEKYIIHI KOHTPOJIb MPEACTaBIeH B Tabnuue 6.2.
Tabmuma 6.2 — Ilepecuer 6AJIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bannbl Ha naTy TEKyIIero KOHTPOISI Orenka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5

Ot 70% no 89% ot makcumaibHOU cyMMBbI 6aiioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMbl OanioB Ha naty TK

N |W |

< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK

6.3. IlepecueT cyMMbI 02/1710B B TPAAULIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[TepecueT cymmbl 6aJJIOB B TPAAUIIMOHHYIO U MEXIyHAPOJIHYIO OLICHKY MPEACTABICH B TaOIuUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIJIOB B TPAIUIIUOHHYIO U MEXIYHAPOAHYIO OLICHKY
HroroBas cymma 6asios,
Ouenka YUYUTBIBAET YCIICIIHO CTaHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4TEHO) 90 -100 A (oTIIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (o4ens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (Y1OBJIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (Hey1OBJIIETBOPUTEIHHO) (HE 3aUTEHO) Huxe 60 Gannos F (neynosnerBoputeabHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALMOHHOE 00ecnieyeHUue TUCIHIINHBI
7.1. OcHoBHAas1 JUTEpPaTYypa

1. MupkuH, b. I'. BBenenue B ananu3 1aHHbIX : yueOHUK U npakTUkyM / b. I'. Mupkun. — MockBa
: U3parensctBO HOpaiit, 2023. — 174 c. — (Bricuiee obpazoBanue). — [SBN 978-5-9916-5009-0. —
Texcr : anextponHslit // O6GpazoBatensbHas miuatdopma IOpaift [caiiT]. [DnekTpoHHbIN pecypc]: —
Pexxum moctyna: https://urait.ru/bcode/511121.

2. AHanu3 naHHbIX : yueOHuk ans By3oB / B. C. Mxurapsu [u ap.] ; nox penakuueit B. C.
Mxurapsina. — Mocksa : U3natensctBo FOpaiit, 2023. — 490 c. — (Bricuee oOpa3oBanue). — ISBN
978-5-534-00616-2. — Tekct : snekTpoHHbIH // ObOpa3zoBarensbHas niuardopma FOpait [caift].
[DnexTpoHHBIi pecypc]: — Pexum moctyna: https://urait.ru/bcode/511020.

7.2. lonoiHUTEIbHAS JTUTEPATyPa

1. IlpuknanHas MaTeMaTH4ecKas cTaTUCTUKa: YueOHoe nmocodue / A. A. Muuens - 2019. 113 c.
[DnexTponHsbIit pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/9151.

7.3. YueOHO-MeTOANYECKUE TOCOOUS
7.3.1. O0s3aTe/IbHBIC Y4e0HO-MeTOAMYeCKHEe IOCOOH

1. Mupkus, b. I'. BBenenue B aHanu3 JaHHBIX | y4eOHUK U nipakTukyMm / b. I'. Mupkun. — Mocksa
: U3patensctBo KOpaiit, 2023. — 174 ¢. — (Bricmee oOpazoBanue). — [ISBN 978-5-9916-5009-0. —
Tekct : anextponnslii // ObpazoBarensHas miargopma Opait [caiiT]. [DneKTpoHHBINA pecypc]: —
Pexum noctyna: https://urait.ru/bcode/511121.
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7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS JIsl JINII
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUeCKIEe MaTepUabl s CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuxcs
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jost i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst U ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOH (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUHn AUCUUIIIMHBI PEKOMEHAYETCS 00pamaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, IPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymibl, 000pyJOBaHHAs JOCKOM U CTaHIAPTHOW yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAHbIE TTOCOO0US, 00eCTIeYrBaIOIINe
TEMATUYECKHE NIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

YuyeOHO-BBIUHCAUTENbHAS JNabopaTopusi: yuyeOHas ayauTOpHUs [JIsi HMPOBEIEHUS 3aHITHUI
JEKIUOHHOTO THUIa, yueOHas ayauTOpus IS MPOBEJCHUS 3aHATUNH MPAKTUUYECKOIro TUMa, yuyeOHas
ayJauTOpUs JJis NPOBEACHUS 3aHATUN 1abopaTOpHOTO TUMa, yuyeOHas ayauTOpus s NpOBEIEeHUS
3aHATHN ceMuHapckoro Tumna; 634045, Tomckas obnacts, T. Tomck, yin. Kpacnoapmeiickas, a. 146, 611
ayn.

Onucanue uMeroerocs 000pya0BaHus:

- Cepgep Intel Xeon X3430;

- Cepsep DEMAR-3 na 6a3e AMD Ryzen 7;

- [Tpoextop BenQ MHS550;

- [Ipoexnmonnslii skpan Lumien Eco Picture(2x3m);

- Tenesuzop HYUNDAI H-LED65FU7003;

- MaruuTHO-MapKepHas J0CKa;

- Ckanep Canon CanoScan UDE210 A4;

- [Tpuntep Canon LBP-1120;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- 7-Zip;

- FoxitReader;

- Google Chrome;

- Microsoft Office 2007;

- Microsoft Windows 7 Pro;

- Microsoft Windows Server 2008;

- Mozilla Firefox;

- WinRAR 2.9 2007r.;
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- Koncynpranr [lntoc;

JlabopaTopusi TpyHImoBoro mpoekTHoro odydeHus "ColuaabHO-dPKOHOMHYECKHX Tpodiaem":
ydyeOHasi ayAuTOpHs AJs NPOBEACHUS 3aHATUN MPAKTUUECKOro THUIA, yueOHas ayquTopus Ijd
MPOBEICHUS 3aHATUI JabopaTopHoro tuna; 634045, Tomckas o6macts, r. Tomck, yi. KpacHoapmeiickas,
n. 146, 609 ayn.

Onucanue uMeroLerocs 000pya0BaHus:

- InTepakTUBHAs MTaHEIb;

- Kamepa;

- Muxkpodos;

- MaruuTHo-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- 7-Zip;

- FoxitReader;

- Google Chrome;

- Microsoft Office 2007;

- Microsoft Windows 7 Pro;

- Mozilla Firefox;

- WinRAR 2.9 2007r.;

- Koncynpranr [lntoc;

8.3. MaTepua/ibHO-TeXHNYECKOE U POrpaMMHOe o0ecredyeHue 1Jisl CaMOCTOSATeIbHOM padoThI

Jlist caMoCTOSATeNbHOUW pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNOKEHHBIC IO apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIOIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeny TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0y4YarOUIMMHCA C HAPYUWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CUCTEMBI MTPEINOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUYaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO MCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YJAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) NMpH MOMOILHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.
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[Ipu 3aHgATHAX ¢ OOYyYalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIONB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeacTBa
npuema/rnepeaadyn yueOHoW nHGOpMaIMU B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aAMH U3yUeHUsl
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCIII/IHJ'IPIHOﬁ

KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Ta6ymma 9.1 — ®opMbI KOHTPOJIS M OLICHOYHBIC MATEPUAIBI

Hasparus paszenos (Tem) PopmupyemEIe ®opmbl koHTpoIsi | OueHounsie marepuans (OM)
JUCLIUIUINHBI KOMIIETEHIINU
1 Beeaenue B ananu3 ganubix U |11K-11 3auét [Tepeuens BOIpOCOB 115t
onucaTesbHas CTAaTUCTHKA 3a4era
[IpakTuueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
2 KoppensiuuoHHbINA U [IK-11 3auér Ilepeuenb BOITPOCOB AJIst
PErpeCCUOHHBIN aHAJIN3, AHAIIA3 3a4era
BPCMCHHBIX TaHHBIX IIpaxTueckoe TeMbl IPaKTUYECKUX 3aJaHUN
3aJaHue
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBLIX 3aJaHUN
3 Opnomepnsiil u AByMepHbid  |ITK-11 3auér [lepeuenb BOITPOCOB IJ1st
aHaju3, Kiaccudukanus 3adera
MHOTOMEPHBIX HaOJIIOACHHUHA IIpaxTueckoe TeMbl IPaKTUYECKUX 3aJaHUN
3a/1aHue
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
4 MeTtoapl MallInHHOTO TIK-11 3auéT Ilepeuenb BOIIPOCOB IJ1st
00yueHus 11t 00paboTKH 3a4era
JMaHHBIX [IpakTrueckoe TeMbl IpaKTUYECKUX 3aJaHUN
3a/laHue
TectupoBanue [IpumepHBIil nepeueHb
TECTOBLIX 3aJaHuN

[lkana oneHku cHOPMUPOBAHHOCTU OTIEIbHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YEeHHUS IO
TUCIUIUIMHE TpUBeeHa B Tabmuie 9.2.
Tabnuua 9.2 — lllkana oueHku cOPMUPOBAHHOCTH IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYECHHS IO

OUCIUTIIIMHE
®opmynupoBka TpeOOBaHUM K CTeEHU C(HOPMUPOBAHHOCTH
Ouenka bannet 33 OM IUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HaTh YMETb | BIIAJIETh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HABBIKOB WJIN
CYMMBI 0aJUIOB 3HAHUSA JaCTHYHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HABBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJbHOM OTJIEbHbBIE coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICTbHBIE OT/ICIbHBIE
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% or chopmupoBaHHbBIE | CHOPMHUPOBAHHOE YCHELIHOE U
MaKCUMaJIbHOW | CHCTEMaTHYECKHE YMCHHE CHUCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUSA MIPUMCHCHHE
HABBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

OrneHka

®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HN3Y4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIpaHUYCHUA, UCTOPUIO U
MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. Kak ¢ nomompto NumPy HaliTu KoBapualuio IByX NEPEMEHHbIX?
a) @yukiust NumPy cov() BEIYUCISIET KOBAaPUAITMOHHYIO MaTpPHUILY.
0) ®ynkust NumPy arange() Beranciasier KOBapuaIllMOHHYIO MaTPHILY.
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B) ®ynkuus NumPy ravel() BerauciseT KoBapualMoOHHYIO MaTPHILY.
r) ®ynkius NumPy where() BeIauciaseT KOBapuallmOHHYO MaTPHILY.

2. KakoBa OblJla TOYHOCTh MPOTHO3a Ha OOyyarwmield M TECTOBOW BHIOOPKE MAHHBIX MPHU
BBITIOJIHEHHUH paboTh! "Kiaccudukaius ¢ moMoIpo aepeBa pernieHuin"?
a) obyuatomias 90%, TectoBas 82%
0) oOyuaromas 80%, TecroBas 71%
B) oOyuatomas 60%, recroBas 37%
r) obyuaromas 100%, tecroBas 102%

3. Jluneitnyto perpeccuro B Python MOXXHO BBINTOJHHUTH Pa3HbIMU CIIOCOOAMH, Ha30BUTE
HECKOJIbKO?
a) C momompio LinearRegression() u3 Scikit-learn - LinearRegression().fit(x, y)
0) C momomrsto pynkiuu ols() Oubamorexu Statsmodel
B) MOXHO HanmucaTh QYHKIMIO pacyeTa B COOTBETCTBUU C U3BECTHBIM aITOPUTMOM
r) C momompto 6ubmmorexu SciPy u pynkmum Optimize.curve fit()

4. SIBnsieTcs i TUHEHHAs PErpeccrs METOJ0M MAIIMHHOTO 00y4YeHus1?
a) Jla
0) Her
B) Bo3moxHO
r) TonbKO ecnu MpUMEHsIeTCA K MalluHaM.

5. Kakue 6ubnmoTeku mpuUMEHSIOTCS Ui BU3yalu3auuu AaHHbIX Python, Ha3oBuTe u KpaTko
OTUIIINTE IISITh TAKUX OMOTNOTEK.
a) Matplotlib, Seaborn, Folium, Bokeh, Plotly
0) Pandas, NumPy, Scikit-learn, Gradio, Keras
B) TensorFlow, Caffe, PyTorch, OpenCV, Theano
r) Pyevolve, NuPIC, Pylearn2, SciPy, SpaCy

6. KakoB TouHBIH (Qopmar 3amaHusl MOANKUCENH K OcsAM rpaduka, HaMMEHOBaHUA Tpaduka,
n00aBIEHUS JIETeH bl ISl BBIBOAUMBIX HA IpadUK BeJIUYUH?
a) plt.xlabel('Ocp X'), plt.ylabel('Ocpb Y"), plt.title('3aronoBok rpaduxa’), ax.legend();
0) axes.set xlabel('Ocp X'), axes.set ylabel('ocs Y'), axes.set title('3aromoBok rpaduxa'),
ax.legend();
B) axes.get xlabel('Ocp X'), axes.get ylabel('ocp Y'), axes.get title('3aromoBok rpaduxka'),
ax.legend();
r) axes.god xlabel('Ocp X'), axes.god ylabel('ocr Y'), axes.god title('3aronoBok rpaduka'),
ax.legend();

7. Ecnu mepeMeHHbIE CpaBHUBAE€MOM Napbl JAHHBIX MPEACTABISIOT KOPPEIsSLUI0, OMU3KYI0 K
HYJII0, TO YTO 3TO O3HAYaeT?
a) HeT B3anMHOI1 3aBUCHUMOCTH.
0) EcTb mosHast B3anMHas 3aBUCUMOCTb.
B) EcTb cuibHast koppensusi.
r) Hudero He o3Havaer.

8. Kakwue craructuueckue 3HadeHus 11 natadperimMa mo3osiser monyduth metona describe() ?
a) Yucno 3anucei, cpelHEKBaApaTUIHOE 3HAYEHUE, CTAHITAPTHOE OTKJIOHEHUE, MUHUMAJIbHOE U
MaKCHUMaJIbHOE 3Ha4YeHUE, NepueHTIb 11 25%, 50%, 75%.
6) Yucno, cpeaHee reoMeTpUUECKOE 3HAUCHHUE, HECTAHAAPTHOE OTKJIOHEHHE, MUHUMAIIbHOE U
MaKCHUMaJIbHOE 3HaYeHUE, NepUEeHTHIb 114 2%, 3%, 4%.
B) Uucno nmoamnuceil, cpeiHe apryMEeHTUPOBAHHOE 3HAauY€HHE, CTAaHJAPTHOE MPUOIMKEHHE,
MHHUMAaJIbHOE U MaKCUMaJbHOE yAaleHue, nepueHTwib 1t 5%, 10%, 20%.
r) Yucno omnuceil, TouHOe 3HauYeHUE, NMPUOIMKEHHOE OTKIOHEHHUE, MUHUMAJIbHOE U
MaKCUMaJbHOE yBeIudeHue, nepueHtuiab aa 125%, 500%, 1750%.

9. Kak mipu BbIBOJIe 3HAUCHUS IEPEMEHHON B TEKCTOBOM CTPOKE OCTABUTH TOJBKO 2 IU(MPHI TTOCIIE
JECATUYHOM TOUKH, €CIIM UCXOJIHOE 3HaUE€HUE COAEPKUT Oosblie udpp?
a) C nomorupto oneparopa hopmarupoBanus ctpoku (%) - print('%.2f %
6) C momMomisio cTpokoBoro metonaa format - print('{:.2f}'.format(4/3))
B) C moMoripio (hopMaTUPOBAaHHOTO CTPOKOBOTO JuTepana - print(f'{a:.2f}")
r) Ecniu 3HaueHne nepeMeHHOW coAep UT OoJbine udp, TO OCTAaBUTh B BHIBOJE TOJIBKO 2
HEBO3MOKHO.

10. Kak mo6aButh B 1atadpeitM HOBBINM CTOIOCI C TAHHBIMU?
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a) 3amath UMs JIJIs1 HOBOTO CTOJIOIA M onipeAesuTh ero coaepxkumoe df["C"] =[10, 20, 30, 40]
6) C momomisto pynkiuu BeraBku df.insert(1, "D", 5)

B) C momomipto pyukmuu loc - df.loc[:, "E"] = list("abed")

r) C momompto ¢pynkuuu assign - df = df.assign(F = df.C * 10)

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

1. V Bac ectb koopauHatsl pacnonoxenus 10 A3C B ropoackoit uepre. Hanumure nporpamMmmy
otoopaxenust A3C B cepBuce OpenStreetMaps.

2. Bam nan naragpeiiM, conepsxkamuit 3anucu B 10 xonmonkax u 100 crpokax. HyxHo ynanute 7 u
9 KOJIOHKY, ¥ 100aBUThH JIB€ HOBBIC: OAHY CO CPEIHHMM 3HAUYCHUEM [JIsi CTPOKH, BTOPYIO C
nucrnepcueit B crpoke. Hekoropsie 3anucu B ucxonnom naradpeiime cogepxkat NaN. Kak
BBINOJIHUTH 3a/1a4y ¢ moMoInbto Python?

3. 3anucu B natadpeiime cogepxat URL BeO-pecypcoB. Kak ¢ momomsto Python Beigenuts nis
Ka)KJO1 3aIllMCU TOJBKO JIOMEHHOE UMS IIEPBOTO YPOBHS?

4. Munu-knactep Hadoop co3nan Ha onHom PC. Kakoif BRIMrphIII IPOU3BOAUTENBHOCTH MPHU
00paboTKe 3a/1a4M ¢ XOPOLIMM MapajuIeTU3MOM MOKHO TOJIYYUTh, €CITH 3aIlyCKaTh €€ Ha TaKOM
KJIacTepe u MPUMEHUTH anroputM Map-Reduce?

5. Kakue npu3Haku JOJKHBI UMETh JIAHHBIE JUIsl OTHECEHUS UX K KaTeropuu "bosbiiue ganubie"?

9.1.3. TeMbl NpaKTHYECKHUX 3aJaHUI

. AHanu3 KpuMHUHAILHON 00CTaHOBKH B JIF0OOM ropoje Poccum.

N3mepenne n ananu3 naHHbiX UHTEpHET-COeAMHEHUS

N3mepenue n ananu3 MHTEpHET-COCAUHEHUS ¢ XpaHUIMIIEM NaHHBIX B Bujae SQL 6a3wl
JAHHBIX

OnucarenvHas cratucTuka B Python

Koppensuronnsiit ananu3 B Python

[Ipocras nuneitnas perpeccus B Python

Knaccudukanus ¢ moMomipio AepeBa peneHni

O6paboTka OMMOOK MPH UCTIOIB30BAHUH METO/Ia JIMHEHHOU perpeccun

w

XA R

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPEeTyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCHUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOANMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHON CHUCTEMBI, @ TAaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMU, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHbIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PA3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAUEHUE JJIs IOHMMaHUS JaJbHENIIEro MaTepyaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEIEKOMMYHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS OMOJHHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
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KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jiis nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0POBbS MU HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuabl, EPEYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMU 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaroniuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIHLHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o01IeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOJIaMH, OIPEIEISIOIIMMHUCS
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIUHA 110 OCHOYHBIM MaTepHaJdaM IJid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEAyCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHoOu hopme;

— B I€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUSI C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX O6y‘-IaIOHH/IXC$I npeaycMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHHS OTBETOB HA 3aJaHHsI, a UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MPEJICTABJIICHUE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSI ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBieHue nHdpopmanuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSAM HX 30POBbSI U BOCHIPUATHS HH(DOpMALINK:

JI1st SN ¢ HAPYIIEeHUSIMH 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUSIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

I[.]'IH JIMI ¢ HAPYIICHUSAIMHU OMMOPHO-ABUIaTEC/JILHOI'O allliaparta:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B miedaTHou popme.

HpI/I HCO6XOI[I/IMOCTI/I oJId JIUL ¢ OTPaHUYCHHBIMU BO3MOXHOCTAMU 3OJ0POBbA U MHBAJIIUIOB

CornacoeaHa Ha noptane N2 75831

14



MpoLEeaypa OLEHUBAHUS PE3YyIbTATOB 00YUEHUS MOXKET TPOBOAUTHCS B HECKOJIBKO JTAIOB.
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