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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
MaccuBa JaHHBIX.

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

3. ®opMmupoBaHNE HABHIKOB BBISIBJICHHS TCHACHIIMI, 3aKOHOMEPHOCTEH B M3ydaeMbIX HaOoOpax
JAHHBIX.

4. OcBoeHME NMPAKTUYECKUX HABBIKOB cOOpa U aHanu3a MHGOpPMaLUY MO/ AHATIUTUYECKYIO 3a]a4y
Ha OCHOBE aJITOPUTMOB.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok gucuumna: @T/l. dakynpTaTUBHBIE JUCUUILIMHBL.

Hnnexce puciummmasl: GTJ1.01.06.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS

NHaukaTopsl TOCTHKEHUS [Inanupyemsie pe3ynbTaThl 00yUEHUs 110
Komnerenuus
KOMITETCHIIUH JTUCLUTIIINHE
YHuBepcajibHble KOMIIETCHIMT
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
IIpodeccuonanbHbIe KOMIIETEHIIUH
[1IK-11. Criocoben I[IK-11.1. 3HaeT OCHOBEI [ToHrMaeT NpUHLMIBI AaHATU3A TAHHBIX U
OCYUIECTBIISATH COOP, MIPUHATUS NHBECTUIIMOHHBIX |OCHOBBI TEOPUU IPHUHATHUS PELICHUN
00paboTKy 1 aHAIINU3 pereHui
CBCJICHUII U [JaHHBIX, ITIK-11.2. Ymeer Opranusyet cO0p U aHaJIU3 TaHHBIX,
AOKYMCHTHPOBATH OCYIIECTBIISATH COOD, MPEJICTaBISIET UX HEOOXOAUMBIM 00pa3oM IS
HCYEPIBIBAIOIINE 00paboTKy U aHAIU3 MIPUHATUSA PELICHUHN Pa3JIMYHOIO TUIIA
TpeOOBaHMs K IPOEKTaM uHpOopMaIuu, HEOOXOAUMOMN
U Tporeccam JUTSL IPUHSITUS
OpraHu3alnu, uxX VHBECTULIMOHHOTI'O PELIEHUS
pECypCHOMY OKPYXXCHHIO | TTK-11.3, Bnageer [Ip¥MeHSIET CIENHUAT3UPOBAHHOE
AJIt TIPUHATHS CIIEIMAIU3UPOBAHHBI M porpaMMHOE o0ecriedenue i coopa u
MHBECTHINOHHOTO IPOrPaMMHBIM 00€CTIEYEHHEM | aHAIN3a JAHHBIX, @ TAKXKE IPH NPHHATHH
perIeHus T OUEHKU SQ(PEKTUBHOCTH | peIeHHi
MIPOEKTA U OTNPEICICHUS
NOTPEeOHOCTH B pecypcax
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4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
1 HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 3 3a4eTHBIX equHuIl, 108 akageMruuecKux 4acos.
Pacnpenenenue Tpya0eMKOCTH TUCLUUILIMHEI 110 BUAAM Y4EOHOU JAeATEIbHOCTH MPEICTABICHO B

tabiuue 4.1.
Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI 1O BUIaM YUY€OHOU ACSTEIbHOCTH

Bcero |Cemectpsl
4acoB 7 cemectp

Bupl yaeOHOI 1esITeIbHOCTH

KonTakTHas ayniuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 36 36
JIeKIIMOHHbBIE 3aHATUS 18 18
IIpaxkTHueckue 3aHATHSA 18 18
CamocrosiTeibHast padoTa 00y4amuxcs, B T.4. KOHTAKTHasI 72 72
BHeayIUTOPHas padoTa o0y4yarommxcsi ¢ nNpenoaasarejieM, Bcero
[ToaroroBka K 3auery 28 28
BrinosiHeHHE TPAKTUUECKOTO 3aJaHUs 26 26
[ToaroroBka K TECTUPOBAHUIO 18 18
OO0mast Tpya10eMKOCTH (B Yyacax) 108 108
Oo0mas TpynoemMkocTsb (B 3.e.) 3 3

5. CTpykTypa ¥ coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBI TIO pa3jaesiaM (TeMaMm) ¥ BHaaM y4eOHOM NesTeNIbHOCTH IMPUBEICHA B
tabmnuie 5.1.
Ta6numma 5.1 — Pa3yenn! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIBHOCTH

Bcero gacon
Jlek. | IIpak. | Cam. dopmupyemble
HasBanwus paznenos (TeM) TUCIUILTAHBI (6e3
3aH., 4| 3aH., 9 |pad., g KOMIIETCHIINH
SK3aMEHa)
7 cemecTp
1 Beenenue B aHann3 JaHHEBIX U 4 4 22 30 I[IK-11
oIxcaTesIbHas CTATHCTHKA
2 KoppensiumoHHBII U PErpecCUOHHBIN 6 4 22 32 [IK-11
aHaJIN3, aHATTN3 BPEMEHHBIX JTaHHBIX
3 OgHOMEpHBIN U IByMEpHbIN aHau3, 2 4 20 26 [IK-11
KJTAaCCU(UKAIINS MHOTOMEPHBIX
HaAOJIFOIEHUN
4 MeTo1bl MaIIMHHOTO O0yYCHHUS ISt 6 6 8 20 I[IK-11
00pabOTKH JaHHBIX
Hroro 3a cemectp| 18 18 72 108
Hroro| 18 18 72 108

5.2. Conep:xanue pa3ienoB (TeM) TUCHHUILINHBI

Coneprkanue pa3iesioB (TeM) TUCHUTLIAHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B Ta0wmIe 5.2.
Tabmuma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUIMHBI (B T.Y. 1O JICKITHSIM)

TpyroemMkocThb
HasBanus paznenos | ConepxaHue pa3aenoB (TeM) AUCUUILIUHBI (B (1eKIHOHHbIe dopmMupyemsle
(TeM) TUCUUTLITUHBI T.4. T10 JICKIUSIM) KOMIIETECHIIUU
3aHATHA), 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
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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
: M3narensctBo IOpaiit, 2023. — 174 c. [DOunexTpoHHBI pecypc]: — Pexum nocrtyna:
https://urait.ru/bcode/511121.

2. AHanu3 naHHBIX : yueOHuk ans By3oB / B. C. Mxurapsu [u ap.] ; non penakuueit B. C.
MxwutapsiHa. — Mocksa : U3narensctBo IOpaiit, 2023. — 490 c. [OnexTpoHHBIN pecypc]: — Pexum
nocrtymna: https://urait.ru/bcode/511020.

7.2. lonoiHUTEIbHAS JTUTEPATYPa

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

7.3. YueOHO-MeTOANYECKHE TOCOOUS
7.3.1. O0s3aTe/IbHBIC Y4e0HO-MeTOAMYeCKHEe I0COOH

1. Mupkus, b. I'. BBenenue B aHanu3 JaHHBIX | yueOHUK U pakTukyM / b. I'. Mupkun. — Mocksa
: UzparennctBo HOpaiit, 2023. — 174 c. [DnexTpoHHbll pecypc]: — Pexum gocrtyna:
https://urait.ru/bcode/511121.

7.3.2. Y4yeOHO-MeTOAUYEeCKUE MOCOOUS A5 JIHII
€ OTPAaHMYE€HHBIMH BO3MOKHOCTSIMH 3I0POBbSI 1 HHBAJIHI0B

Y4ebHO-MeToAnUECKIEe MaTepUabl A1 CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYarOIUXCst
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W3 YUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jst Iun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIEeHUSIMU OTIOPHO-BUIaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHAIbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUn AUCHUIUIMHBI PEKOMEHYEeTCsl 00palaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(OPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrPpaMMHOe o0ecrieyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYIbTAIIHA,
TEKYIIEro KOHTPOJIS U MPOMEXYTOYHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHUs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0YHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHe U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3/iejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOe H IPOrPaMMHoOe o0ecredeHue A NPAKTHYEeCKUX 3aHATHI

Y4yeOHO-BBIUYHCIUTENbHAS JTabopaTopus: ydeOHas ayIuTOpHUs IS TMPOBEACHUS 3aHATHH
JEKIIMOHHOTO THUIa, yueOHast ayauTOpHUs ISl IPOBEACHUS 3aHSATUU MPAKTUYECKOTO THIA, ydeOHas
ayIUTOPHUS JUISl TIPOBEACHUS 3aHIATUH 1a00paTOPHOTO THIA, y4eOHass ayIUTOPHUS ISl POBEICHHS
3aHATUH ceMuHapckoro tuna; 634045, Tomckas ob6nacTs, T. ToMck, yin. KpacaHoapmetickast, a. 146, 611
ay.

Onucanue nMeroerocss 000pya0BaHus:

- Cepgep Intel Xeon X3430;

- Cepsep DEMAR-3 na 6a3ze AMD Ryzen 7;

- [IpoexTop BenQ MHS550;

- [Ipoexumonnsii 3xpan Lumien Eco Picture(2x3m);

- Tenesuzop HYUNDAI H-LED65FU7003;

- MarautHO-MapKkepHas JOCKa;

- Ckanep Canon CanoScan UDE210 A4;

- [IpunTep Canon LBP-1120;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PabGouee mecTo mpenogaBaress.

[IporpamMmHoe obecrieueHue:

- 7-Zip;

- FoxitReader;

- Google Chrome;

- Microsoft Office 2007;

- Microsoft Windows 7 Pro;

- Microsoft Windows Server 2008;

- Mozilla Firefox;

- WinRAR 2.9 2007r.;

- Koncynbranr Ilnroc;

JlaGopaTopus TpyIHImoBOTO MPOEKTHOTro 00ydeHUs "ConUaIbHO-IKOHOMHUYECKHX Mpobiem":
yqe6Has{ AyJAUTOpHUA OJId NPOBCACHUA 3aHATHU MNPaKTU4YCCKOIoO THIIA, yqe6Haﬂ AyaquTOpUuA OJId

CornacoBaHa Ha noptane N2 79020 8


https://lib.tusur.ru/ru/resursy/bazy-dannyh

MPOBEJICHUS 3aHATUI JabopaTopHoro tuna; 634045, Tomckas o6macts, r. Tomck, yi. KpacHoapmeiickas,
n. 146, 609 ayn.

Onucanue uMeroerocss 000pya0BaHus:

- InTepakTuBHAs MaHEIb;

- Kamepa;

- Muxpodos;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmHoe obecrieueHue:

- 7-Zip;

- FoxitReader;

- Google Chrome;

- Microsoft Office 2007;

- Microsoft Windows 7 Pro;

- Mozilla Firefox;

- WinRAR 2.9 2007r.;

- Koncynprant [1ntoc;

8.3. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecreuyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOUW pabOThl UCTIONB3YIOTCS YUueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNOKEHHBIC IO apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayxn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 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 UMeEroNIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBaloT JOCTYI B 3JIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

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

OcBoeHME AUCHUIUIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0y4YarOUIMMHCA C HAPYWIEHHSAMH CJyXa MPEIyCMOTPEHO HCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJACTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dSKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeAcTBa
npuema/mnepeaadyn yueOHo nHGOpMaIMU B JOCTYIHBIX GopmMax, MOOMIILHON CUCTEMbI OOYyUYCHUSI IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.
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9. OnleHOYHbIE MATEPUAJIbI U METOAHYECKHEe PEKOMEHIANH M0 OPraHUu3alui U3ydeHusl
JUCIUTIINHDBI

9.1. Coaep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS
U MPOMEKYTOUHOI aTTecTaluu

JUis OLICHKHU CTeNeHu cHOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JUCIUIUIMHON

KOMITETEHITHI UCIIONIb3YIOTCS OIICHOYHBIE MaTepualbl, MPeACTaBlIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIE MATEPHAIIBI

HagBaEﬁi}f;;i;iﬁ (rem) igﬁﬁ?gggﬁf ®opmbl kKoHTpoItst | OueHounsie MaTepuaisl (OM)
1 Beenenue B ananu3 nannbix u |[1K-11 3auét [Iepeuens BOIIpOCOB 1Jist
omnucaTesbHas CTaTUCTUKA 3a4era
[IpakTnueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHHe
TectupoBanue IIpuMepHBIii epeyeHb
TECTOBBIX 3aJaHUI
2 KoppensiunuoHHbIHI U [K-11 3auér [Iepeuyens BonpocoB it
PErpeCCHOHHBIN aHAJIN3, AHAIIA3 3a4era
BPEMCHHBIX TaHHBIX [IpakTnueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHne
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aJaHUI
3 OnnomepHusiii u nBymepHbiii  |T1K-11 3auét [Tepeuens BOIIPOCOB 1Jist
aHaM3, KJIacCU(UKAIIHS 3aueTa
MHOTOMEPHBIX HAOJIIOACHHUI [IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
4 MeTtoabl MalIMHHOTO [IK-11 3auét [Tepeuens BOIpOCOB IJ1st
00yueHust st 00paboTKH 3adera
AaHHBIX [IpakTuyeckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI

[lxana oneHku cHPOPMUPOBAHHOCTU OTAEIBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpUBeeHa B Tabnuue 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS TIO

AUCUUILIMHE
®dopmynupoBKa TpeOOBaHMA K CTETICHH C(OPMHPOBAHHOCTH
OrneHka banaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTENBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aJIOB 3HAHUSA YaCTHYHO (dbparMeHTapHbBIE
OCBOEHHOE MPUMCHECHHE
yYMCHHE HABBIKOB
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3 ot 60% no o0mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEYTOBJIETBOPUTEIILHO ) | KITH
3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO UM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.

4 (xopor1io) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U

MEPCICKTUBLI PaA3BUTHA U 0COOCHHOCTU JJI1 pa3sHbIX 00BEKTOB YCBOCHHUH.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTeMHOM ypoBHe. OOydJaronuics 3HaeT
M3YYEHHBIN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBSA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0

3HAYUMOCTDb B COACPKAHNN JUCHUITIINHEL.

9.1.1. IIpuMepHBIii NepeyeHb TECTOBBIX 3aJaHU

1. Kak ¢ nomouisto NumPy HaliTH KOBapHaluio ABYX ME€peMEHHbIX?
a) ®ynkuus NumPy cov() BeIYHCIsET KOBAapUALIMOHHYIO MaTpPUILY.
0) ®ynkust NumPy arange() BbIYuCIsieT KOBapUALMOHHYIO MaTpHILY.
B) @yukius NumPy ravel() BEIUUCIISET KOBAPHALMOHHYIO MATPHUILLY.
r) @ynkius NumPy where() Beuucisier KOBapHaIlMOHHYIO MaTPUILY.
2. KakoBa 0bl1a TOYHOCTH HPOrHO3a Ha OoOydwarouied M TecTOBOl BBIOOPKE MaHHBIX NPHU
BbINOJIHEHNH paboThl "Kitaccudukaiys ¢ HOMOIIBIO AepeBa pereHui"?
a) obyuaromias 90%, rectoBas 82%
0) obOyuaromas 80%, TectoBas 71%
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B) oOyuatomas 60%, recroBas 37%
r) obyuaromas 100%, tecroBas 102%

3. Jluneitnyto perpeccuro B Python MOXXHO BBINIOJHHUTH Pa3HbIMU CIIOCOOAMH, Ha30BUTE
HECKOJIBKO?
a) C momompto LinearRegression() u3 Scikit-learn - LinearRegression().fit(x, y)
0) C momomisto pynkiuu ols() Oubamorexu Statsmodel
B) MOXHO HanmucaTh QYHKIHMIO pacyeTa B COOTBETCTBUU C U3BECTHBIM aITOPUTMOM
r) C momompto 6ubmmorexu SciPy u pynkmuum Optimize.curve fit()

4. SIBnsieTcs i TUHEHHAs PEerpeccrs METOJ0M MAIIMHHOTO 00y4YeHus1?
a) Jla
0) Her
B) Bo3moxHO
r) TosbKO ecny MpUMEHsIeTCA K MalliHaM.

5. Kakue 6ubnmoTeku mpuUMEHSIOTCS Ui BU3yalu3aluuu AaHHbIX Python, Ha3oBuTe u KpaTko
OTUIIINTE IISITh TAKUX OMOTHNOTEK.
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, HaMMEHOBaHUsA Tpaduka,
n00aBIEHUS JIETeH bl JIIsl 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('Ocpr 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 CpaBHHUBAE€MOM Napbl JAHHBIX MPEACTABISIOT KOPPEIsSLUUI0, OMU3KYI0 K
HYJIIO, TO YTO 3TO O3HAYaeT?
a) HeT B3anMHOI 3aBUCHUMOCTH.
0) EcTb mosHast B3anMHas 3aBUCUMOCTb.
B) EcTb cuibHast koppensusi.
r) Hudero He o3Havaer.

8. Kakwue craructuueckue 3HadeHus 11 natadperimMa mo3osiser moxyduth metona describe() ?
a) HYucno 3anucei, cpelHEKBaApaTUIHOE 3HAYEHUE, CTAHIAPTHOE OTKJIOHEHUE, MUHUMAJIbHOE U
MaKCHUMaJIbHOE 3Ha4YeHUE, NepueHTIb 114 25%, 50%, 75%.
6) Yucno, cpeaHee reoMeTpUUECKOE 3HaAUCHHUE, HECTAaHAAPTHOE OTKJIOHEHHE, MUHUMAIIbHOE U
MaKCHUMaJIbHOE 3HaYeHUE, NepUEeHTHIb 114 2%, 3%, 4%.
B) Uucno nmoamnuceil, cpeiHe apryMeHTUPOBAHHOE 3HAauY€HHE, CTaHJAPTHOE MPUOINKEHHUE,
MHHUMAJIbHOE U MaKCUMaJbHOE yAaleHue, nepueHTwib 1t 5%, 10%, 20%.
r) Yucno omnuceil, TouHOe 3HauYeHHUE, NPUOIMKEHHOE OTKIOHEHHUE, MUHUMAJIbHOE U
MaKCUMaJbHOE yBeIW4eHHue, nepueHtuiab aa 125%, 500%, 1750%.

9. Kak mipu BbIBOJIe 3HAUCHUS IEPEMEHHON B TEKCTOBOM CTPOKE OCTABUTH TOJBKO 2 IU(PHI TTOCIIE
JECATUYHOM TOUKH, €CIIM UCXOJIHOE 3HaUE€HUE COAEPKUT Ooublie udpp?
a) C nomorupto oneparopa popmarupoBanus 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 3HaueHune nepeMeHHOM coAep UT OoJbine udp, TO OCTAaBUTh B BHIBOJE TOJIBKO 2
HEBO3MOKHO.

10. Kak mo6aBuTh B 1atadpeitM HOBBIN CTOIOCI C TAHHBIMU?

a) 3amath UMs JIJIs1 HOBOTO CTOJIOINA M onipeAesiuTh ero coaepxkumoe df["C"] =[10, 20, 30, 40]
6) C momomrsto 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
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1. ¥V Bac ectb koopauHatsl pacnonoxenuss 10 A3C B ropoackoi yepre. Hanummure nporpammy
otobopakeruss A3C B cepBuce OpenStreetMaps.

2. Bam nan maradpeiim, coaeprkamuii 3anucu B 10 komonkax u 100 ctpokax. HykHo ynanuts 7 u
9 KOJOHKY, U J00OABUTH JIBE€ HOBBIE: OJIHY CO CPEAHUM 3HAYEHHUEM [JIs CTPOKH, BTOPYIO C
nucrnepcueit B ctpoke. Hekotopeie 3anucu B ucxoaHoMm nmatadpeitme comepkat NaN. Kaxk
BBITIOJIHATH 33724y ¢ TomoIisio Python?

3. 3anucu B naradpeiime cogepkat URL BeG-pecypcoB. Kak ¢ momompio Python BeiaenuTs mis
Ka)KJI0M 3aMKMCH TOJIBKO JOMEHHOE UMSI TIEPBOTO YPOBHS?

4. Munu-knactep Hadoop cozman Ha omHom PC. Kakol BBIUTPBIIT TPOU3BOIUTEILHOCTH TIPH
00paboTKe 3a1a4u € XOPOILIUM NapaIeIn3MOM MOKHO MOJIYyYHUTh, €CIIH 3allyCKaTh €€ Ha TAaKOM
KJIacTepe ¥ MPUMEHHUTH alroput™M Map-Reduce?

5. Kakue npusHaku JOJKHBI UIMETh JaHHBIE JUIsl OTHECEHUS UX K KaTteropuu "bosbiive nanueie"?

9.1.3. TeMbl NpaKTUYECKUX 3aTAHUI

. AHaM3 KPUMHHAIBHOI 00CcTaHOBKH B J11000M ropoje Poccun.

W3mepenue u ananus 1aHHbIX IHTEpHET-cOeAMHEHUSA

W3mepenne u aHanu3 VHTepHET-COENMHEHHUS C XpaHWIHMIIEM NaHHBIX B Buae SQL Ga3bl
JAHHBIX

OnwucarenpHas cratuctuka B Python

Koppensuuonnstit ananus B Python

[Tpocras nuneitHas perpeccust B Python

Knaccugukarus ¢ moMoInpko epeBa peleHuit

O06paboTka OmMOOK MPU UCTIONB30BAaHUHN METO1a TMHEWHON PEerpeccuu

el S

PN R

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercsa B GopMme, Mperoiaraiiiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTp uzydeHue AuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMmoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamoctosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIAHBI JUIsl Ty4YlIET0 OCBOCHUS MaTepHaia He0OX0IUMO PEryJIpHO
oOpamaTbcsi K pEKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-TIOPTaIaMU, COACPKAIIUMHU
Hay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHbIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TTOHUMAaHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YyUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh WHAUWBUIyalbHbIE KOHCYJIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI H HHBAJINI0B

I[JISI JUL C¢ OrpaHUYCHHBIMU BO3MOXHOCTAMH 3O0POBbAd W HHBAJIHUAOB HNPCAYCMOTPCHBI
AOMOJHHUTCIBHBIC OLCHOYHBIC MATCpHaJibl, ICPCUCHb KOTOPBLIX YKa3aH B Ta6m/1ue 94.
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Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA IS JIUI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Kareropuu oby4aromuxcs

Buasl 1ooIHUTENBEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHS

C HapylIeHHsIMU cllyXa

TecThl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYATBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpenmyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
0o011IeMe IUIITHCKUM
MOKa3aHMSIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecCTBEHHO MPOBEpPKa
METOJIaMU, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauuecKkue PE€KOMEHIAUHA MO OCHOYHBIM MaTepuajdamM AJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSAMH 310POBbA U HHBAJIN/I0B

I[J'IH JiMug € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B MieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BAaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouuxcs mpeaycMaTpuBaeTCs
noctynHas popma npeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUsl, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIHTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
3I0POBbS U WHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHHUSAM UX 37I0POBbS U BOCTIPUATHS HHPOPMALIUU:

JLst M1 ¢ HAPYIIEHUSIMU 3PeHUsI:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpU(TOM.

Jst M1 ¢ HAPYIIEHUsIMU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeyaTHOU (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMHU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OUCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIIOB.
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