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1. EJIM OCBOEHUA JUCHUIIJINHBI

Lleab ocBoeHus1 AUCHUILIMHBI "MalnHHOe 00yueHre U aHalu3 JaHHBIX" popMHUpOBaHHUE Y
oOyyaromuxcs 0a30BbIX TEOPETUYECKMX 3HAaHMW B 00JacTH TEOpUU BEPOSTHOCTEH U
MaTEeMaTHYeCKON CTaTUCTHKH U CIIOCOOHOCTU K NMPUMEHEHHMIO TEXHOJIOTMH 00paOOTKM JaHHBIX (B
ToM yHcie bigdata) 1 MalmMHHOTO 00yUYEHHS K PEIIEHHUIO MPUKIAIHBIX 3aa4

[Tpu 5TOM 3aga4aMu JUCHUIUIUHBI SABIISIOTCS:

® H3y4YEHHE OCHOBHBIX METOJOB TEOPHUH BEPOSITHOCTEH, MATEMAaTUYECKON U MPUKIIAJTHON
CTaTUCTUKH, MCIIOJIb3YEMBIE Ul MOATOTOBKM AHAJIMTUYECKUX PEIIEHUH, SKCIEPTHBIX
3aKJIOYEHUN U PEKOMEHAAUI

®  K3yYEHHE TEXHOJOTUH 00pabOTKM OONBIINX TAHHBIX U MALTMHHOTO 00y4eHUS;

¢ l3ydyeHHe METOJOB HCIOJB30BaHUS HHCTPYMEHTOB OIMCATEIBHON CTATUCTUKU H
BU3YaJIM3alluH IaHHBIX,

® U3YYCHHC BCPOATHOCTHBIX u CTaTUCTHYCCKHNX METOJ0B JJIA pemicHud
HpO(beCCI/IOHaHBHbIX 3aJa4,

2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI' PAMMBI

2.1. ducuunnuHa «MamuHHOe 00yueHUe U aHalu3 JaHHBIX» OTHOCUTCS K 00s3aTeNbHOM YacTH,
dbopMupyeMoOil ydacTHHKaMH 00pa3oBaTelNbHBIX OTHOMmEHUH bioka 1. Jlucrurumbel (Momynu), U
MUMEET TECHYIO CBSI3b C APYTUMHU AUCIUITTUHAMH.

2.2. B Tabauiie npuBeACHBI MPEIIECTBYIONINE U MOCIEAYOIINEe AUCIUILTNHBI, HAalpaBJIeHHbIC Ha
(dhopMUpOBaHKE KOMIIETCHIIHIA JUCIIUILTNHBI B COOTBETCTBUU C MaTpulleit komrereHiuii OI1.

IIpeamecTBylonue u nocjaeaywuue TUCIHUNINHBI,
HanpaBJieHHbIe HA ()OPMHPOBAHUE KOMIIETEH Ui

11\/?1 [IpenmecTByromye TUCUUATIINHBL [Tocnenyromuye qUCHUIIIIUHEI
l. MareMaTH4ecKHi aHAJIH3 IpeaanniaoMHas NpaKTHKA
2. JInneiinas aiaredpa u aHAJIMTHYECKAsA Texnonornueckasi (IPOEKTHO —
reomMeTrpus TEXHOJIOTHYeCKas) MPAKTHKA
3. Teopust BeposiTHOCTEH U
MaTeMaTH4ecKas CTATHCTUKA

3. HINIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUSA



[Tnanupyembie pe3yabTaThl OCBOCHHsI oOpa3oBarenbHOM mporpammbl (OI) — komnereHunu

00yyJaromuxcsi onpenessaioTcs TpeOOBaHMSAMU CTaHAapTa 1o HampapieHuio noarotoBku 01.03.02

[lpuknannas marematuka U uHbOpMaTuka U (QOPMHUPYIOTCSA B COOTBETCTBHUM C MaTpulel

koMneTennuit OI1

No Homep/ HaumenoBanue B pe3yabTare uzy4yeHusi 1M CHUNJINHBI,
/i HHIEKC KOMIIETeHIIUH o0yyarommecst 10JIKHbI:
KOMIIETEHIIMH (M1M ee 4aCTH)
1 2 3 4

1. OIIK-4 Cnocoben pemats 3amaun | OIIK-4.1. O6nagaeT 6a30BBIMU 3HAHUSMH B
npodeccCuOHATBLHON oOmacty HGOPMATUKH M WHPOPMALIMOHHO-
JESITEIbHOCTH C | KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
HCIIOJIb30BaHUEM
CYIIECTBYIOIIUX OIIK-4.2. BriOupaet COBpPEMEHHBIE
UH(POPMALIMOHHO- UHPOPMAIITMOHHO-KOMMYHHUKAIMOHHBIE
KOMMYHHKAIIHOHHBIX TEXHOJOTHH, HEOOXOIUMBIE ISl pEIIeHUS
TEXHOJIOTUM M € YYETOM | 3a1a4 NpoeCCUOHATBLHOMN e TeIbHOCTH
OCHOBHBIX TpeboBaHU
NH(OPMAIMOHHOM OIIK-4.3. Pemaer 3a71a4u
0e3onacHoCTH npogeccuoHaIbHON JEATEILHOCTH C

HCIIOJIb30BaHUEM CYLLECTBYIOIINX

MHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN




4. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBI

4.1. OFBEM JUCHUIJIMHBI U BUJbI YYEBHOH PABOTHI

Bun yueOHoii padoThl Cemectp
Bcero yacos Ne 7
4acoB
1 2 3
AyauTtopHasi KOHTaAaKTHasi padora (Bcero) 56 56
B ToMm uncie:
Jlexmmm (JI) 28 28
[Tpaktrueckue 3ausarus (I113)
Jlabopartopusie padoTsl (JIP) 28 28
KonTakTHasi BHeayauTOpHasi padboTa, B TOM 4YHCJIe:
WNHauBuyanbHbIE U TPYIIIOBBIE KOHCYJIBTAlUN 2 2
CamocrositenbHas padora odyuyaromerocs (CPO) 95 95
(Bcero)
Ilooecomoska « 3anamusm (JIP) 25 25
Paboma ¢ knusicHbIMU S1€KMPOHHBIMU UCTMOYHUKAMU 30 30
Paboma c snekmponuwvim nopmghonuo 30 30
Camonoodzomoexa 10 10
IIpomexyTounas Ok3ameH (9) 3 (27) 2 (27)
arrecTauus B TOM 4HcCJIe:
ITpuem 3k3., yac. 0,5 0,5
Koncynpranus, gac. 2 2
CPO, uac. 24,5 24,5
UTOIO: 4acos 180 180
O6mas Tpy10eMKOCTb | 304 e, 5 5




4.2. COAEP KAHUE JUCHUIIVIMHbI

4.2.1. Pazgennl (TeMbl) AUCHUILINHBI, BUABI Y4eOHOI 1esiTeIbHOCTH U (OPMBI KOHTPOJIA

Ne| HaumenoBaHue pa3aena Buabl yueOHoM nesATeJIbHOCTH, ®opmbl TeKyLIEH U
n/ (TemMbl) JTUCUMILITHHBI BKJII0Yasl CAMOCTOSATEILHYIO NMPOMEKYTOYHOM
n padoTy o0y4aomuxcs arTecTaunu
(B yacax)
J | JP | I3 | CPO | Bcero
1 2 3 4 5 6 7 8
Cemectp 7
1. Pazgen 1. Bsenemue B | 2 2 6 10 TECTOBBII KOHTPOJIb,
MPEeIMETHYIO 00JIaCTh. KOHTPOJIbHbBIE
BOIIPOCHI
2. | Pazgen 2. 3HakomcTBO cO | 2 2 10 14 | TecTOBBINl KOHTPOJIb,
CIeNaIu3uPOBAHHBIMU KOHTPOJIbHBIE
OoubnmorekamMu A3bIKA BOIIPOCHI,
nporpammupoBanusi Python WHIWBUTyaTbHBIC
JUIsl HAY4YHBIX pacyeToB U 3a/1aHus K
aHanu3a JaHHbIX. NumPy, 1a60paTOPHBIM
SciPy, pandas. 3aHATHIM
3. Pa3zgen 3. Merton riaBHbIX | 4 4 10 18 TECTOBBII KOHTPOJIb,
KOMITOHEHT. Baxnoctb KOHTPOJIbHbBIE
HOPMHPOBKH JTAHHBIX. BOITPOCHI,
[IpenobpaboTka  JaHHBIX. WHJUBU]lyaIbHbIC
Pabora ¢ mnponymeHHBIMU 3aJIaHusl K
3HAUYCHUSIMHU. nabopaTopHBIM
3aHATUSAM
4. | Pazgen 4. OcHoBbl | 4 4 10 14 | TecTOBBINl KOHTPOJIb,
MalIMHHOTO OOy4YeHUs W KOHTPOJIbHBIE
OCHOBHBIE  THUIBI  3aJau. BOIIPOCHI,
Knaccudukanus 3amaqy WHAUBUyaJIbHbIE
MAIIMHHOTO O0y4YeHUsI. 3a/1aHus K
J1a00paTOPHBIM
3aHATUSM
5. Paznen 5. OOyuenme Ha | 2 2 10 14 TECTOBBIN
HEpPa3MEUEHHBbIX  JaHHBIX. KOHTPOJIb,
Knacrepuzanus. KOHTPOJIbHBIE
Hepapxunueckas BOIIPOCHI,
KJIaCTepU3allus. WHAUBUIyaJIbHbIE
3a/IaHus K
J1a00paTOPHBIM
3aHSATUSIM
6 Paznen 6. 3agaun oOyuenus | 4 4 10 18 TECTOBBIN
¢ yuurteneMm. Paznenenue KOHTPOJIb,
JaHHBIX Ha oOydawliue u KOHTPOJIbHBIE
TECTOBBIE. BOIIPOCHI,
UHAUBUIyaJIbHbIE
3a/IaHus K
J1a00pPaTOPHBIM




3aHATUSAM

7 Paznen 7. IloctanoBka | 2 2 10 14 | TecTOBBINl KOHTPOJIb,
3a1aun perpeccuu. KOHTPOJIbHbIE
JInHeNHbI perpecCuOHHBIN BOIIPOCHI
aHaJIu3.

8 Pasznen 8. IloctanoBka | 4 4 14 22 | TecTOBBIN KOHTPOJIb,
3a1aun KJaccuukanuy, KOHTPOJIbHBIE
0030p OCHOBHBIX METOJIOB BOTIPOCHI
ee pemeHus. buHapHas u
MHOTOKJIacCOBast
KJIaCCU(DUKALIHSI.

9 Pazmen 9. Ancambmu | 2 2 15 19 | TecTOBBINl KOHTPOJIb,
QITOPUTMOB  MAIIUHHOTO KOHTPOJIbHbIE
oOyueHus. ArperupoBaHue BOIIPOCHI,

MoJielen. Ancambnu WH/IUBUJyalIbHbIC

peLIAoIIUX JIEPEBBEB. 3aJlaHus K
J1a00paTOPHBIM
3aHATUSIM

10 | BHeayauTopHas 2 NunuBuayaneHble U
KOHTaKTHas pabota TpYTIIOBBIE

KOHCYJIbTAIIH

11 | IIpomexyTouHas 27 | Dk3ameH
aTTecTauus

HUTOTI'O yacoB B cemecTpe 28 | 28 95 180

4.2.2. JIeKIIUOHHBIH KypC

Ne
n/n

HaumenoBanue
pasaeJia
JUCIHHUIIINHBI

HaumeHnoBaHue TeMbl
JICKIUH

Conep:xanue JeKIUN

Bcer

qyaco




1] 2 3 4
Cemectp 7
1. | Pasnen 1. 1.1 BBenenue B [Tpumepsbl UCTIONIB30BAHUS METOJI0B
BBenenue B MpeAMETHYIO 00JIacTh MAIlIMHHOTO O0YyYEeHUSs IS

MpeIMETHYI0 00J1acTh
MAIIMHHOTO 00yYEeHUsI.
[ToBTOpEHME OCHOB
MpOrpaMMHUpPOBAHUS Ha
s3pike Python.

MalllMHHOI'O 06y‘{CHI/I${

MpakTU4YecKux 3anad. Kparkuii
0030p cuHTaKcuca s3bika Python.
Bcerpoennble onepanuu u GyHKINH,
THUIIBI U CTPYKTYPHI TaHHBIX.

1.2 Tlpumepsl
UCTIOJIb30BaHUS
METOJI0OB MAIlIMHHOTO
o0yueHHs Ui peLIeHus
IIPUKIJIATHBIX 3a7a4.

Kpatkuit 0030p cuHTaKkcuca si3bIka
Python. Betpoennsie onepanuu u
(GYHKITUH, TUTIBI U CTPYKTYPBI
JnaHHbIX. [loBTOpeHNE OCHOB
IIPOrpaMMUPOBAHUS Ha S3BIKE
Python

2. | Paznen 2. 2.1bubmuotexu NumPy | bubnnoreku NumPy u SciPy.
3HAKOMCTBO CO u SciPy. Matpuub!. Martpunel. PaspexeHHbIE MaTPULBL.
CHeIHaTN3UPOBAaHHBIMU | Pa3pexeHHbIe WNuaexcupoBanue, cpesbl.
OMOIMOTEKaMU S3bIKA MaTpHIIbI. OObenuHEeHNEe MacCHBOB.
MIPOrPaMMUPOBAHHUS WupexcupoBanue, bubnuoreka pandas. 3anpocsl k
Python nmist HayuHBIX Cpe3bl. TabmuIaM: BEIOOpKa
pacueToB MaHAU3a CTPOK/CTOJIOIIOB IO 331aHHBIM
JaHHbIX. NumPy, KkputepusiM. Moaudukanus
SciPy, pandas.. anemMeHTOB TabuIkl. J[ob6aBineHue

CTpPOK/cTONIONOB. [ 'pynmnupoBka u
arperupoBaHue.

3 | Pazgen 3. 3.1 BaxxHocts OmnucarenbHble cTaTUCTHKA. O030D
MeTto[ rnaBHBIX HOPMHPOBKH JIaHHBIX. | 6uOnmnoTek matplotlib, seaborn,
koMmroHeHT. Baxknocts | [IpenobpaboTka bokeh. bazosie TurbI
HOPMHPOBKH JIaHHBIX. | JAHHBIX BU3YaIH3aI[UH TaHHBIX
[IpenobpaboTka
naHHBIX. PaboTa ¢ 3.2. [IpenobpaboTka 3HaKOMCTBO ¢ Oubnmorekoi scikit-
MPOIYIIEHHBIMU naHHbIX. PaboTa ¢ learn (sklearn).IlpenobpaboTka
3HAYECHUSIMHU. IPOMYIICHHBIMU JaHHBIX. MeTO/]| I1aBHbIX

3HAYCHUSIMHU. KOMITOHEHT.
Pabota ¢ npomnyieHHbIMU
3HAYCHUSIMHU

4 | Paznen 4. 4.1.3anaun mamuHHOTO | OOyYeHue ¢ yuuTenem u o0yyeHue
OCHOBBI MAIIHHHOTO 00yueHwusI. 0e3 yuurens. Kiaccer 3a1au
00y4YeHHs U OCHOBHBIE MAaIIMHHOTO O0YYEeHHUS: perpeccus,
THUTIBI 337a4. KiaccuuKaIus, KIIacTepHbIN
Knaccudukanus 3agau aHaJN3, TOMCK aHOMAJIHH.
MaITMUHHOTO 00yYeHUSI.

5 | Pasnmen 5. 5.1. Knacrepuszarusi. Hcnonp3oBanue MeTOI0B
OOyuenue Ha Hepapxuueckas CHIDKEHHS Pa3MEPHOCTH U METO/I0B
HEpa3MEUEHHBIX KJIacTepu3alus KJIaCTepU3alluy B 3a]1a4e
JTAaHHBIX. pacro3HaBaHMs PyKOIHMCHBIX [UpP
Kinacrepuzamusi. (MNIST).

Uepapxuueckas

KjiacTCpu3alus.




5.2. Meton Kcpennux,
DBSCAN wu ap.

O0630p METOI0B KIIaCTEPH3AIIHHY,
peaTM30BaHHBIX B OMOIHOTEKE
sklearn PaboTta ¢ cMHTETHYECKUMH
JTAHHBIMH

Pasnen 6.

3anaun o0yuyeHus ¢
yuuteneM. Pasnenenue
JAaHHBIX Ha oOyuyaromue
U TECTOBBIE.

6.1. Pa3aencuue
JMAHHBIX Ha 00y4aroIne
U TECTOBBIE.
Onpenenenue
epeoOyICHHOCTH
MOJIETH

[Tpumeps! 3a1a4 00yueHUs C
yuuteneM. BaxxHocTh onpeneneHus
LIEJIEBOM METPUKH KayeCTBa.

6.2. Kpurepuu oneHku
KayecTBa MOJYYEHHBIX
MoJielIel

CpaBHEHHE Pa3JIUYHBIX METPHUK
KadecTBa Mozeiael. PaGora ¢
HecOaTaHCUPOBAaHHBIMU HaOOpaMH.

Paznen 7.
ITocTanoBka 3amaun

7.1.JIuneiHbliiperpecc
HOHHBIN aHanmm3. OTOOp

OObenuHeHne aJropuTMOB,
peann3oBaHHBIX B sklearn, B

perpeccuu. JIMHEWHBIN | IPU3HAKOB, LIETIOYKH U KOHBEHEPHI C TOMOILBIO
perpecCHOHHBIN KOJUTHHEAPHOCTH, kiacca Pipeline. Peanuzanms
aHaJIM3. BIIUATEIbHBIE PErpecCUOHHBIX U
HaOMIOAECHHUS, aHAITN3 KJIaCCU(PMKAIIMOHHBIX MOJIECIICH C
OCTaTKOB nomorpio sklearn
7.2.Henapamerpuuecka | PaboTa ¢ cMHTETHUECKUMHU
siperpeccus (siaepHoe nanHbIMu. CaMocTosITeTbHAS
criaxuBanue). L1 u L2 | peanuzauust MeTo1a rpaIu€HTHOTO
peryspu3aims. CITyCKa
Mertpuku KauecTBa.
Paznen 8. 8.1. IlocranoBKa Peanuzanus knaccupuKamoHHbIX

ITocTaHoBKa 3amauu
Kiaccudukanuu, 0630p
OCHOBHBIX METOJIOB €€
peuieHus. bunapHas u
MHOT'OKJIACCOBas
KJaccuukanus.

3a/1a41
Kiaccuukanuu, 00630p
OCHOBHBIX METOJIOB €€
pELICHMS.

Mozenen ¢ moMoIbko sklearn.
Peanmuzanusg Moaesel Ha OCHOBE
merona k-Omrmxaimmux cocenen

8.2. Jloructuyeckas
perpeccus. Pemaromue
JiepeBbsi. MeTpuku
Ka4yeCTB
KJ1accupuKanum
(TOYHOCTB/CIETTU(PUIHO
c¢tb, ROC-kpuBasi,
JIOILA/Ib TIO/T KPUBOM)

MeTto1 TOTUCTUYECKON PErPECCHH.
CaMocTosiTenbHas peanu3anus
METO/]1a TPaJAUEHTHOTO CITyCKa.
Peanuszanus pemaroriero aepesa.




9 | Paznen 9. AncamOmu Peanuzarus moneneit ¢ moMoIIbIO 2
AHcaM0111 aTOPUTMOB | alNTOPUTMOB MeTO]1a TPaAUEHTHOTO OyCTHHTa,
MAIIMHHOTO OOYYEeHUs. | MAIIMHHOTO O0YYEHHUs. | METOJa CIy4yailHOro Jeca.

ArperupoBanue brenaunr u cTekkuHr. MeTo bt
Mozeneil. Ancamo6au otbopa npu3HakoB. OnTumMu3anus
peIaonX 1epPeBhEB TUIepIapaMeTpoB.
HUTOTI'O yvacos: 28
4.2.3. JlabopaTOpPHbBIii MPAKTHKYM
Ne HaumeHnoBaHue Beer
HanMeHoBanue Conepxanue 0
ceme pa3jiena . .,
cTpa N — JadopaTopHoii padoThI J1abopaTopHoii padoThI 4aco
B
1 2 3 4 5
Cemectp 7
1 Paznmen 1. JlaGopaTopHas pabota JlaGopartopHnas pabota 2
Bsenenue B «OcHOBHI s13b1Ka Pythony. NpeaHa3HauYeHa i
PEeIMETHYIO 03HAKOMJICHHUS
001aCTh. 00yYaromuXxcs ¢ I3bIKOM
Python u momormu B
BBITIOJTHEHUH J1a00PaTOPHBIX
Y MPOEKTHBIX 3a7aHuii. B
Hell oOydaromyecs o3TaHo
MIPOXOJST BCE OCHOBHbBIE
acreKTa s3bIKa
2 | Pazmen 2. JlaGopaTopHas pabota JlaGopaTtopHnast paboTa, B 2
3HAKOMCTBO CO «Knaccudukanus JaHHBIX» | KOTOPOIl HAUMHACTCS
CHEeIUAIN3UPOBAHHBI M3y4YeHHEe MPUHIIUIIOB

MH OHOIMOTEKAMU
SI3BIKA
IPOrPaMMHUPOBAHHUS
Python myis HaygHBIX
pacyeToB W aHATHM3a
JNaHHbIX. NumPy,
SciPy, pandas.

MaIIMHHOTO 00y4eHus. B
Hel oOyyaromuecs OyayT
YUUTBCS paboTaTh C
rpadgudeckoit nHbopManHei
Y TIPOU3BOAMTH aHATIN3
MIOJTYYCHHBIX JIaHHBIX U
CaMOCTOSITENIEHO CTPOHTH
MPOCTEUIINNA
KJIacCU(HUKATOP.

JlaGopaTopHas pabota
«OcHoBbI paboTsl ¢ Pandasy

Pandas — »To Oubnmoreka
s3p1ka Python, koTopas
MIO3BOJIIET CO3/1aBaTh
00BEKTHI, B KOTOPBIX JaHHBIE
XPaHATCS B TaOJUIHON
dbopme. DTo TiepBas
nabopaTopHas padbora,
cBs3aHHas ¢ Pandas. B Heit
oOyJaronecs pa3oepyT

10



CTPYKTYpPY ¥ OCHOBHBIE
GYHKIHM TaHHOM
OUOJIMOTEKH.

Paznen 3.
Merto[1 TI1aBHBIX
KOMITOHEHT.
BaxnocTth

HOPMMPOBKH JIaHHBIX.

[TpenobGpaboTka
nmaHHbeIX. Pabora ¢
NPOMYIICHHBIMA
3HAYCHUSMHU.

JlabopaTopHas paborta
«Knaccudukanus MeToaO0M
"K-0ommxkaimux coceneit'»

B naGoparopnoii pabote
paccMaTpuBaTHCS METO
MaImHHOTO 00y4eHus «K-
OMMKaMIINX coceneiin, a
TaK)Xe €r0 MOJOKUTEIbHbBIE
U OTpUIIATENbHBIE CTOPOHBI;
paccMaTpuBaeTcs
ounbnuoTeka st
BU3yaJIU3alluu JAaHHBIX U
MaTEeMaTHYECKOT0 aHaln3a
«matplotliby;

Pa3nen 4. OcHOBEI

JlaGoparopHas paboTa

B nannoii pabote

MaIIMHHOTO «AHaNM3 JaHHBIX C oOyuJarommecs: Hay4aTcst
oOyueHus u nomoineto Pandasy JienaTh cpe3bl, IPYNIHPOBKH,
OCHOBHBIC THUIIBI HWHACKCAIIUIO JaHHBIX I10
3ajad. pa3HbIM MapaMeTpaM, a
Knaccudukarus TaKXe CTPOUTH TpadKH 110
3aJa4 MalllmHHOTO CO3JIaHHBIM Cpe3aM.
00yueHwusl.
Paznen 5. JlaGoparopHas pabota | OgHUM U3 CaMbIX IPOCTHIX
OOyueHue Ha «/lepeBbs perieHuin» JUIs IOHUMAaHMS SIBJISIETCS
HEPa3MEUEHHBIX Kiaccugukarop «Jpeso
JTAHHBIX. peleHui». ta Mozeb
Knacrepuzanusi. CTPOHT «JIEPEBO» KIACCOB, Y
Hepapxuueckas KaXJI0T0 U3 KOTOPBIX €CTh
KJIaCTepH3aLIHsI. CBOHM MTApaMETPBHI.
[Tonagaromue noj 3T
rapaMeTpsl TaHHEIE
NPUYHCIISAIOTCS K TOMY WU
WHOMY Ki1accy. Mojenb
OUYEeHb YYBCTBUTENIbHA K
MEePeOOYICHHIO M TAHHBIM,
KOTOPBIE MOJIyYaeT Ha BXOI.
Paznen 6. JlabopaTopHas pabota | CyuyaliHbIN JIeC SBISICTCS
3anaun o0y4yeHus ¢ «Metoz cinyvaifHOro jJeca» MOIU(PHUIIMPOBAHHBIM
YUUTEIIEM. BapUaHTOM «/lpeBa

Paznenenue naHHBIX
Ha oOyyJaromme u
TECTOBBIE.

pCILLICHMIT» U HE UMEET BCEX
€ro OTPHUIATEIbHBIX
0COOEHHOM, HallpUMep, OH
HE YyBCTBUTEIICH K
nepeodyyenuio. B
nabopaTopHoi pabote OyaeT
PaccMOTPEHO CTPOCHUE
JTAHHOTO METO]1a
KJIAaCCU(DHMKALIMHU U
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IIOrOBOPUM 00 €ro
YCTPOICTBE.

7 | Pazmen 7. JlaGopaTopHas pabora | JIuneitHas perpeccus 2
ITocTanoBka 3agaun «JInHelHas perpeccus» SABJSAETCS OJHUM U3 CaMBIX
perpeccum. YHUBEPCATBHBIX METOJIOB
JIuHeHbIi MAIIMHHOTO O0yYeHUsI, T.K.
PErpeCcCUOHHBIM MO3KET IPUHUMATh Ha BXOJI
aHau3. JAHHBIC PA3IIUYHBIX TUIIOB U

cTpykryp. Taxke nanHas
MOJIEJIb T0CTaTOYHO
yCTOMYMBA K TIEPEOOYICHHIO
U UMeeT OOJBIIYI0 CKOPOCTh
00pabOTKH JaHHBIX.

8 | Pasmen 8. JlaboparopHas pabora | B mocneaaue rosl 4
ITocranoBka 3agauu «Pabora ¢ OpenCV» MAIlIMHHOE 3PEHUE
KJaccuukanuy, HOJYYHIIO OOJBIIYIO
0030p OCHOBHBIX OTJIaCKY U BBI3BAJIO HHTEPEC
METOJIOB €€ PEIICHHUS. CO CTOPOHBI HE TOIHKO
bunapnas u YYEHBIX, HO U PAa3JIMYHBIX
MHOTOKJIacCOBast WHXCHEPOB U
Kiaccudukanms. pa3pabOTUYNKOB

«UHTEJUICKTYaTbHBIX)
npuoXeHui. B
nabopatropHoit pabore
oOyyJaromuecs pacCMOTPSAT
BapHaHT OUOINOTEKU
OpenCV, HanucaHHOM Ha
s3b1ke «C++» s Python,

9 | Pazmen 9. JlaGopaTopHas pabora | JlaboparopHas pabota 2
Ancam0au «MammHHOe  3peHHe W | HO3BOJHUT o0yJaromumcs
aJITOPUTMOB pacro3HaBaHue I B | 60mBIIE YIITyOUTHCS B
MaIIUHHOTO peabHOM BPEMEHH» W3y4YCHHE OMOTNOTEKH
00y4eHwusI. OpenCV, a Takxe Hay4YuT UX

UCTIOJIb30BaTh

odUIIHATBEHYIO

JIOKYMEHTAITUIO K

IPOrPaMMHBIM MIPOJTYKTaM
HUTOTIO: 28

4.2.4. llpakTuyeckue 3ausaTus (He npenycMoTpeHb! yueOHBIM TUTAHOM )
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4.3. CAMOCTOATEJIBHASA PABOTA OBYIIAIOIIETI'OCA

Ne HaunmeHoBaHue pa3aeia Ne Buast CPO Bcero
n/n (TeMbl) JTUCIUILIHHBI n/n 4acoB
1 2 3 4 5

Cemectp 7

1. Paznen 1. 1.1. | CaMocTosATeNnbHOE U3yYEHHE MaTepHaa mo 6
BBenenue B npeiMeTHYIO TeMe «BBeieHrne B MaIlIMHHOE 00yUYeHUE»
00JI1aCTh. 1.2. PaboTa ¢ OCHOBHOI U JOHOJHUTEIBHON

nureparypoil. UTeHHe KOHCIEKTA JIEKIUM.
[ToaroroBka K 1a60paTOpPHBIM pabOTaM.

1.3. | YcranoBka u Hagyano pabotsl ¢ Python

1.4 N3ydenue koHCcieKTa JIeKUnii. BeimonHenus
WHJUBUTyaJIbHBIX 3aJJaHUI 1O
J1a00paTOpHOH padoTe.

1.5 [ToaroroBka k 1a0OPATOPHBIM 3aHATHSIM.
[ToaroroBka K TECTUPOBAHMIO TIO TIEPBOMY
pazzeny.

2. Paznen 2. 2.1. UteHne KOHCTIEKTA JIEKIIH, padoTa ¢ 10
3HAaKOMCTBO CO nuteparypoil. [logroroska k
CrielMaTu3uPOBAHHBIMU J1a00pPaTOPHBIM pabOTaM.

OUOIMOTEKAMH SI3BIKA 2.2. Pabora ¢ IeKIMOHHBIM MaTEPHATIOM, TTOUCK
nporpammupoBanus Python 1 0030p JIUTEPATYPHI U AIEKTPOHHBIX
JUTSl HAYYHBIX PacyeTOB HUCTOYHUKOB MHPOPMAIUH 110 TEME
“aHanu3a JaHHbIX. NumPy, MPAKTUYECKUX 3aHITHI
SciPy, pandas. 2.3. Pabora ¢ IeKIIMOHHBIM MaTEPHATIOM, TTOUCK
1 0030p JUTEPATYPhI U JIEKTPOHHBIX
HMCTOYHHKOB
2.4 [ToaroToBka K TECTUPOBAHUIO 110 BTOPOMY
paszeny.

3. Paznen 3. 3.1 PaboTa ¢ eKITMOHHBIM MaTepHATIOM. 10
Merton riaaBHBIX OmnepaTopsl si3bIKa MPOrpaMMHUPOBAHUSL.
KOMITIOHEHT. BaskxHOCTB 3.2 [TpopaboTtka nekmuii. Pabora ¢
HOPMHPOBKH JIAHHBIX. AJIEKTPOHHBIMU UCTOYHUKAMH.

[Ipeno6paboTKa TaHHBIX. 33 [ToaroroBka kK TECTUPOBAHUIO 110 TEMaM
PaGora ¢ nmponyiieHHBIMU TPETHEro paznena
3HAUYCHUSIMHU.

4. Pa3nen 4. OcHoOBbI 4.1 PaboTa ¢ IeKIMOHHBIM MaTepUAIIOM, TIOUCK 10
MalIMHHOTO O0y4YeHUs U 1 0030p JTUTEPaATYPhI U JIEKTPOHHBIX
OCHOBHBIE THUIIBI 33]1a4. HMCTOYHHKOB
Knacendukanys 3anaq 4.2 [IpopaboTka anropuTMOB pelIeHus 3a1a4
MalIMHHOTO 00yUYeHuUs 43 o

. JTOTOBKA K TECTUPOBAHUIO TIO
YETBEPTOMY pa3aeny.

5 Paznen 5. 5.1. | Pabora c 1eKIHOHHBIM MaTepUaIOM. 10
OO0yuenue Ha OnepaTopsl si3bIKa POrpaMMHUPOBAHUSL.
HEPa3MEUYCHHBIX JIaHHBIX. 5.2 [IpopaboTka anropuTMOB pelIeHus 3a1a4
Kunacrepuzanus. JIOTUYECKOTr0 MPOTPaMMHUPOBAHUS
Hepapxuueckas 5.3 HeranbHoe nzyyenue mojzenu «Jpeso
KJIacTepU3aLusl. peLIeHu
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6 Paznen 6. 6.1 PaboTa ¢ IeKIMOHHBIM MaTepHaJIOM, TIOUCK 10
3amaun 00y4eHus ¢ 1 0030p JUTEPATYPHI U IEKTPOHHBIX
yuureneMm. Paznenenue HMCTOYHUKOB
JAaHHBIX Ha 0OydJaroIue u 6.2 UreHne KOHCTEKTa JIEKIUi, paboTa ¢
TECTOBBIE. auteparypoii. [logroroska k
J1a00paTOPHBIM pabOTaM.
6.3 [ToaroroBka K TECTUPOBAHUIO IO MATOMY
pazzeny.
7 Pazpen 7. 7.1. | UTeHue KOHCIIEKTa JEeKIUi, padboTa C 10
ITocranoBka 3agaun nureparypoi. [logroroska
perpeccun. JInnenHbII J1a00pPaTOPHBIM paboOTaM.
PErpECCUOHHBIN aHaJIN3. 7.2 Pabora ¢ IeKIMOHHBIM MaTEPHATIOM, TTOUCK
1 0030p JUTEPATYpPhl U JIEKTPOHHBIX
HUCTOYHUKOB MHPOPMAIUH 110 TEME
MPAKTHYCCKUX 3aHATHI
7.3 IToaroroBka K TECTUPOBAHUIO T10 CEIBMOMY
pazaeny.
8 Paznen 8. 8.1 UreHne KOHCIEKTa JIEKIIUi, paboTa ¢ 14
[ToctanoBka 3agauun nureparypoil. [loaroroska k
KIaccuuKanuu, 0030p 71a00pPaTOPHBIM paboTaM.
OCHOBHBIX METOJIOB €€ 8.2 UreHne KOHCTEKTa JIeKIUi, paboTa ¢
peuienus. bunapHas u nureparypoii. [logroroska k
MHOTOKJIaccOoBast 71a60pPaTOPHBIM paboTaM.
KJacCH(pUKaLus. 8.3 [ToaroroBka Kk TECTUPOBAHUIO IO BOCBMOMY
pazneny.
9 Pa3znen 9. 9.1 UteHune KOHCIIEKTA JIEKIIHNH, padoTa ¢ 15
AHcaMOnu alropuTMOB nureparypoii. [logroroska k
MaIlTMHHOTO 00YyYEHUSI. J1a00pPaTOPHBIM pabOTaM.
9.2 UreHune KOHCIIEKTA JIEKIIH, padoTa ¢
nutepatypoil. [lonroroBka k
J1a00paTOPHBIM pabOTaM.
9.3 IToAroToBKa K UTOTOBOMY TECTHPOBAHUIO
HUTOI'O yacos: 95
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5. HIEPEYEHb YYEBHO-METOAUYECKOI'O OBECHEYEHUWSI 1JI51
CAMOCTOATEJBHOU PABOTHI OBYYAIOIUXCA 11O JUCHUIIJIMHE

5.1. MeToanuyeckue yKka3aHus JJisl MOATOTOBKH 00Y4YAIOIIUXCS K JIEKIIMOHHBIM 3aHATHAM

BenyummM MeTonoM B JIEKIMHM BBICTYNIAET YCTHOE H3JIOKEHHE Y4eOHOro Marepuana,
COIIPOBOKAAOLIEECST JEMOHCTpaled BUACODHIBMOB, CXEM, IUIAKaTOB, IIOKa30M MoJeleH,
npuOOpOB, MAKETOB, UCIOJIH30BAHNE MYJIFTUME/INA AMIAPATYPHI.

Jlexuus sBIsieTCA UCXOIHOW (POPMOM BCEro yueOHOro npoliecca, urpaeT HalpasIsoOLLy0 U
OpPraHM3YIOILYIO POJIb B CAMOCTOSTEIbHOM U3yUYEHUHU IIpeaMeTa. BakHelas poiib JeKIuu
3aKJIFOYAETCs B JINYHOM BO3JEHCTBUH JIEKTOPA HA Ay JUTOPHIO.

Ha nexkumsax packpbIBarOTCSI OCHOBHBIE TEOPETUYECKHE ACHEKThI, IMPHUBOIATCS INPUMEPHI
peanu3aly Ha MPAKTHKE, OCBELAeTCs JOCTUTHYTHIM ypOoBEHb (POpMANU3ALMM JEATEIbHOCTH I10
aBTOMATHU3aLMHA YKOHOMUYECKUX MTPOLIECCOB.

OcBoeHye JUCHUIUIMHBI IPEIoaraeT CeAyoLe HalpaBiIeHus padoThl:

- U3y4YEeHHE NMOHATHIHOIO annapara JUCHUIIINHBL;

- U3yYEHHUE T€M CaAMOCTOSITEIbHOMN MOATOTOBKH 110 Y4eOHO-TEMAaTHUYECKOMY IIaHY;
- paboTy HaJl OCHOBHOM U JIOTIOJIHUTENLHON JINTEPATYPOH;

- U3yYCHHE BOIIPOCOB JIJIsS CAMOKOHTPOJIS (CaMOTIPOBEPKH );

- CaMOIIOJTrOTOBKA K IPAKTUUECKUM U APYTUM BUJAM 3aHATHH;

- caMOCToATeNbHas paboTa 00y4aroLerocs Mpyu NOArOTOBKE K IK3aMEHY;

- caMocToATeNbHas paboTa oOydaromierocs B OubinoTeke;

- I3Y4YECHHE CalTOB 110 TEMaM JTUCLUUILUIMHEI B ceTh «HTEepHETY.

TpebyeTcs TBOpYeckoe OTHOILIEHME WM K caMOW mporpamMMe ydeOHOro kypca. Bompocsl,
COCTABJIAIOLINE €€ CoJepKaHue, oO0NaJaroT pa3HOH CTENEHbI0 BaXKHOCTH. EcTh BOIPOCHI,
BBITOJIHAIONINE (DYHKIIHIO JIOTHYECKOM CBA3KHU COAEPIKaHUS TEMBI U BCETO Kypca, UMEIOTCS BOIPOCHI
ONMCATEIBHOTO WM Pa3bsACHUTENBHOIO XapakTepa. Bce 3TW BONPOCHI HE COCTABIAIOT CYTH,
MOHSATUIHOT0, KOHLIENTYAJIBHOTO COACP KAHUS TEMbI, HO HEOOXOAMMBI JIJIsl IIEIOCTHOTO BOCHIPUSATHS
u3yudaemblx npoOieM. [IpopaGoTka JIEKLIMOHHOTO Kypca SBISETCA OJHOM M3 Ba)KHBIX AaKTUBHBIX
dopm camocrosTenbHOI padoThl. JIekuus npenogaBaTess HE SBISAETCS 03BYYEHHBIM YUEOHHKOM, a
MPEJCTABIISIET UIOJT €r0 MHAMBUAYAIBHOTO TBOpUYECTBAa. OH YMTAET CBOM aBTOPCKHUI KypC CO CBOEH
JIOTUKON CO CBOMMM TEOPETHMUECKUMHU U METOAMYECKUMHU IMOAXOAAMU. DTO JENAET JIEKLHOHHBIN
KypC KOHKPETHOIO MpernoAaBaress WHAWBUAYAIbHO-TMYHOCTHBIM COOBITHMEM, KOTOPBIM BpSAI JIU
oOyyaromemycsi CTOMT Inpenedperarts. Kpome Toro, B cBOMX JEKIMAX MPENOAABATENb CTPEMHUTCS
MIPEO0JIETh MHOTHE HEIOCTATKH, MPHUCYIINE OIMyOJIMKOBAHHBIM y4eOHUKaM, Y4EOHBIM MOCOOUSIM,
JEKUMOHHBIM KypcaMm. KoJMuecTBO 4acoB, OTBEAEHHBIX IS JIEKLIMOHHOIO Kypca, HE IO3BOJIET
peain30BaTh B JIEKIUAX BECh 00bEM COJEpKaHUS TUCHUIUIMHBL. VIcX0s U3 3TOro, Kaxabli JIEKTOp
CO3JIaeT CBOIO TEMAaTHKY JICKIMH, KOTOPYIO B YCTHOW MJIM NHCbMEHHOH (hopMe MpeacTaBiseT
oOydJalomuMcss Npu TMepBoil BcTpede. BaxHo oOyuwaronmiemycs MOHSATh, YTO JIEKIHUS €CTh
cBoeoOpa3Hass TBopueckas (opMa camocTOSTeNbHONH paboThl. Hano meITaThCsl cTaTh aKTUBHBIM
COYYaCTHUKOM JIEKLIUU: TyMaTh, CPABHUBATh U3BECTHOE C BHOBb MOJIYy4YaeMbIMU 3HAHUSIMH, BOUTH B
JIOTUKY M3JI0KEHHUS MaTepuana JEKTOpOM, 10 BO3MOKHOCTH BCTYyIaTh C HHMM B MBICICHHYIO
nosieMuky. BIIO Bpems ek MOXHO 3a/1aTh JIEKTOpY Bompoc. Bompocsl MoxkHo 3anath u BITO
BpeMs MepepbiBa (MMCbMEHHO WM YCTHO), a TaKkKe IMOclie JeKIUH WU Mepe]] HayajioM OuepeIHOH.
Jlextop HaitneT popMbl B CITOCOOBI pearnpoBaHUs Ha BOIIPOCH 00yJarONTUXCS.

OOyuaronuiicsi, TOTOBACh K JIGKLIMOHHOMY 3aHSTHIO, BKJIIOYAeT BBIIIOJHEHHE BCEX BHUIOB
3aJJaHUil pa3MEIICHHbIX B KaXXIOW JIEKUWH, T.€. 3aJaHMs BBIMOIHSIOTCS €IIe /10 JEKIHOHHOIO
3aHATHS 110 COOTBETCTBYIOIIEH TeMe. B X0/1e IEKIIMOHHBIX 3aHATUH, 00y4aroLuiics JOIKEeH:

- BECTU KOHCIEKTHUPOBAaHUE JIEKIIMOHHOTO MaTepuara;

- o0pamare BHHMaHME€ Ha TEPMHUHBI M OIpeleNIeHUs, a TaKke (HOpMyIUPOBKHY,
pacKpbIBalOIIME COAEpPKAHUE TEeX WJIM HHBIX SBJICHUM W MPOLIECCOB, HAy4YHbIE BBIBOJIBI U
IIPAKTUYECKHE PEKOMEH AU,

- oOydaromuiics JOJKEH OCTaBUTh B pabO4MX KOHCIEKTax IO, Ha KOTOPBIX JeJaeT
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IIOMETKHM U3 PEKOMEHIOBAHHOW JIMTEPATYPBI, TONOJHAIOLIME MaTepuas MPOCIyLIaHHOW JIEKLUHU, a
TaKXe M0JUePKUBAIOINE 0COOYI0 Ba)KHOCTh T€X MJIM MHBIX TEOPETHUECKUX MOJI0KEHUH;

- oOydJaromuiicsi JOJDKEH 33aBaTh MPENOAABaTEN0 YTOUHSIOIIUE BONIPOCHL C IIEIIBIO
YSICHEHMS TEOPETUYECKUX ITOJIOKECHHM, a TAaK JK€ Pa3peIlEHUs CIIOPHBIX CUTYAalWi;

- JopabaTblBaTh CBOM KOHCHIEKT JIEKIHM, Jenas B HEM COOTBETCTBYIOLIME 3allUCU U3
JUTEpATyphl, PEKOMEHIOBAaHHOM IpernojaBaTesieM M IPelyCMOTPEHHOH y4eOHOM MpOorpaMMoi.
OOyuaronuiicst J0JDKEH yMETh IPOBOJUTD Mapajliesib TeKYIIeH JEKIMU C MPEIIIeCTBYIOIIEH.

5.2. Meroanyeckue yKa3aHMsl JIi NOATOTOBKH O0y4YalOIIMXCsl K Ja0opaTOpHBIM
3aHATHAM

Benymieil aumakTHUecKOW IeENbl0 JIa0OPaTOPHBIX 3aHATUH SABISETCS CUCTEMaTH3alMs M
000011eHNe 3HAaHMI IO U3ydaeMoil TeMe, MPHOOpeTeHHEe NMPAKTUYECKUX HABBIKOB MO TOMY HIIU
JIPyTOMY paszeny Kypca, 3aKpeIrIeHHE MTOJIyUYEHHBIX TEOPETUUECKUX 3HaHU. JlTabopaTtopHbie paboThI
COIIPOBOKAAIOT U MOEPKUBAIOT JIEKITUOHHBIN KYpC.

OOyuaromuiicsi JOJDKEH IOJTOTOBUTHCS K BBIOJHEHUIO J1a0OpaTOpHBIX paboT cTporo B
COOTBETCTBHH C COJICPYKAHUEM Kypca.

B nHauane kaxaoro nabopaTOpHOrO 3aHATHS OOYYAIOLIUICS JOJDKEH O3HAKOMHUTHCS C
TEOPETHUECKUM MaTEepPHAIOM, HEOOXOAMMBIM JJIs1 BBITIOJTHEHUS TEKYIIEH 1ab0paTopHOil paboTHI.

[loaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOMIPOCHI, KOTOPBIE IPEICTABISIOTCS B KOHIIE
Ka)KJ101 J1a0OpaTOpHOM pabOTHI.

Kaxgas nabopatopHas paboTa COACPXKHUT CIOHUCOK WHAMBHUIYAIbHBIX 3aJaHUll, Ha
BBITIOJTHEHHE KOTOPBIX 00y4atOIUNCS JOKEH ObITh TOTOBBIM.

[Tonmy4yeHHble pe3ysbTaThl BBIMOJIHEHUS J1a00OpaTOPHOM pabOThl OOyYarOLIUICS J0JIKEH
yMeTb 0()OPMHUTH U OBITH TOTOBBIM K YCTHOM 3aIlluTe.

5.3. Meroanueckue yKa3aHusi JJisl NMOATOTOBKH O0YYAOIIMXCHA K MNPaAKTHYeCKUM
3aHATHAM

B mporecce moAroToBKH U MPOBEIEHUS MPAKTUYECKUX 3aHATUN 00ydarolrecs 3aKpervisioT
MOJIyYEHHBIE paHee TEOPETUUECKUE 3HAHUS, PUOOPETAIOT HABBIKK UX MPAKTUYECKOTO TPUMEHEHUS,
MO3TOMY TOJTOTOBKAa K MPAKTHUYECKUM 3aHATUSAM TpeOyeT OT 00Oydaromlerocs OTBETCTBEHHOTO
oTHoIIeHus. B XO0J€ MOATrOTOBKH K NPAKTHUYCCKUM 3aHATHAM, O6y‘-121IOHIHI>iC5I JOJIZKEH:

- M3Y4YUTh OCHOBHYIO U JOIOJHUTENbHYIO JIUTEpaTypy, O3HAKOMHUTHCS C HOBBIMH
Hy6J’II/IKaHI/I$IMI/I B MNCPHUOANYCCKUX M OJICKTPOHHLIX MH3AAHUAX, IPU 3TOM OH JOJDKCH YYCCTb
pEKOMEHIalliu TpernoaaBaTens U TpeOOBaHUs TPOrPaMMBI;

- IMOATOTOBUTLHCA K YCTHOMY OIPOCY, MJIA 3TOI0 IMOATOTOBUTH OTBETHI IO BCEM y‘~IC6HI)IM
BOIPOCaM, BHIHOCUMBIM Ha MPaKTUYECKOE 3aHSITUE;

- IIOATOTOBUTHCA K BBITIOJTHEHUIO TCKYIICTO MMPAKTUYCCKOI'0O 3aHATUA nsyvas
COOTBETCTBYIOIYIO TEMY yU4E€OHO-METOJUUYECKOTO MOCOOHS;

- MOCJIE€ M3yYEHHUs KaXJO0ro pasjena oOydyarolmuiics, A1 3aKpeIluieHusl MPOWJEHHOIO
MaTepuasa MpoXOoUT TECTHI;

- OCYIIECTBJISIET CaMOKOHTPOJIb KauecTBa TMOJATOTOBKM K TPAKTHYECKOMY 3aHSTHIO,
OCYUIECTBIISAE TPOBEPKY CBOMX 3HAHUM, OTBeYas HA BOMNPOCHl JUIsI CAMOIIPOBEPKHU IO
COOTBETCTBYIOLIEH TEME.

- oOy4aromuics, Mpyu MOATOTOBKE K MPAKTUYECKOMY 3aHSATHIO MOXKET KOHCYJIbTUPOBATHCS C
MIPENoIaBaTesieM Yepe3 AIEKTPOHHYIO MOYTY U MOJTy4YaTh OT HETO HABOSIINUE PAa3bICHEHHUS.

5.4. Meroanueckue yKazaHusi 10 CAMOCTOAATEJIbHOM padoTe o0y4yaromuxcst

CamocrosTenbHas paboTa 00y4arolMXCsl BKIIOYAET B c€0s1 BBINOJIHEHHE Pa3IMYHOIO poja
3aJJaHUl, KOTOpblE OPHEHTHPOBAaHbI Ha Oojiee TIIIyOOKOE YCBOGHHE MaTepuala H3ydaeMon
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JucuUIuinHel. [1o kaxaoi TeMe IUCHUIUIMHBI 00yYaroluMes IpeiaraeTcs epeueHb 3aaHui s
CaMOCTOATENbHOM paboThl. K BEINOTHEHHIO 3aJaHU ISl CAMOCTOSATEIBHON PaOOTHI MPEIbSIBISIIOTCS
CIIeAyIOIMe TpeOOBaHMS: 3aJaHHs JOJDKHBI HCIIONHSATHCS CAMOCTOSATENBHO W TPEACTAaBIATHCS B
YCTaHOBJICHHBIA CPOK, a TaK)K€ COOTBETCTBOBATh YCTAHOBJIEHHBIM TPEOOBAHUAM MO OPOPMIICHHUIO.
OOyJarommmcst cleayeT:

- PYKOBOJICTBOBATbCS rpapKOM CaMOCTOSTENbHON paboThI, ONPEICICHHBIM Ha Kadepe;

- BBINOJIHSTH BCE IIJIAHOBBIE 33JIaHUS, BbIIaBAEMBbIE IIPENOABATENIEM JUIsl CAMOCTOSTEIILHOTO
BBITIOJTHEHMS, U pa30upaTh Ha JaOOPATOPHBIX U KOHCYJIbTAIMSIX HESICHBIE BOIPOCHI;

- IpU TOATOTOBKE K 53K3aMEHy NapajuleJbHO NpopadaThiBaTh COOTBETCTBYIOLIUE
TEOPETUYECKHEe M MPAKTUYECKUE DPa3Aebl NUCHUIUIMHBI, (UKCUPYS HESCHBIE MOMEHTBI ISl MX
00CYKJICHHS HA MJIAHOBBIX KOHCYJbTAIUAIX.

B mporecce moAroToBKM K MPaKTUYECKUM 3aHATHSAM, CTyJIEHTaM HEOOXOAMMO OOpaTUTh
oco00e BHMMaHHME Ha CaMOCTOSITEIbHOE M3YUEHHE PEKOMEHJOBAHHOW y4uyeOHO-METOJMUYEcKOn (a
TaK)Ke HAYYHOU W MOMYJISIPHOMN ) JINTEpaTypHI.

CamocrostenbHas padora ¢ yueOHUKaMH, Y4€OHBIMH ITOCOOMSIMH, HAYYHOH, CIIPAaBOYHOMN M
MOMYJISIPHOM  JUTEpaTypoi,  MaTepuajaMH  NEepUOAMYECKMX  u3naHuii u  MHTepHera,
CTATHUCTUYECKUMU JIaHHBIMH SIBIsIeTCS HamOonee 3(PPEKTUBHBIM METOJOM TMONyYEHHUS 3HAHUH,
MO3BOJIET 3HAYUTENIFHO aKTUBU3UPOBAThH MPOIlecC OBIaeHUs HHPOpMaIel, cnocodocTByeT Oolee
rIyOOKOMY YCBOCHHMIO M3ydaeMOro matepuana, Gopmupyer y oOydaromuxcs CBO€ OTHOIICHHE K
KOHKPETHOM mpodieme.

Bonee rmyGokOoMy pacKpbITHIO BONPOCOB CHOCOOCTBYET 3HAKOMCTBO C JIOMOJHHUTEIHHOMN
JUTEpaTypoOil, PEKOMEHAOBAaHHOW MpENoJaBaTeIeM MO KaKIOW TEME CEMUHApPCKOro WU
MPaKTUYECKOr0 3aHATHUS, YTO MO3BOJISIET CTYJEHTaM IMPOSIBUTH CBOIO MHAMBUAYAJIBHOCTh B paMKax
BBICTYIUICHHSI HAa JAHHBIX 3aHSTHUSX, BBISBUTH LIUPOKUNA CIEKTP MHEHUHN 1O M3y4aeMoi pobiieme.

IMoaroroBka NMpe3eHTalum 1 JOKJIaaa

Jns mOATOTOBKM TMpE3CHTAIIMH PEKOMEHAyeTcsl ucmoyib3oBaTh: PowerPoint, MS Word,
AcrobatReader, LaTeX-oBckuii mnaker beamer. Camas mpocTas mporpamma JUis CO3IaHUSA
npeseHtannii — MicrosoftPowerPoint. st moaroroBku mpe3eHTanuu HEOOXOAMMO coOpaTh U
00paboTaTh HA4YAIbHYIO HH(POPMALHUIO.

[TocnenoBaTenbHOCTh NOATOTOBKY ITPE3EHTALIAN:

1. Yetko chopmynupoBaTh 1iefb IPE3CHTAIMU: BBl XOTHTE CBOIO ayJUTOPUI0 MOTUBHUPOBATH,
yOeIuTh, 3apa3uTh KaKOM-TO uee Win NpocTo (GOpMaabHO OTYUTATHCS.

2. Omnpenenuth KakoB OyaeT (GopMar Mpe3eHTaluH: KUBOE BBICTYIUIEHHE (TOTJa, CKOJIBKO
OyZeT ero NpoJ0KUTEILHOCTD) WM AJIEKTPOHHAS pacchUIKa (KakoB OyAeT KOHTEKCT MPe3eHTalln ).

3. Otobparb BCIO COAEpXKATEIbHYIO YacTh JUIS MPE3CHTAIMM W BBICTPOUTH JIOITMYECKYIO
LENOYKY MPeCTaBICHUS.

4. OnpenenuTh KIF0UYEBbIE MOMEHTHI B COAEPKAHUM TEKCTA U BBIJEINUTD UX.

5. Onpenenuth BUIBI BHU3yaldu3aluu (KapTUHKHM) A OTOOpakeHHs MX Ha claiizax B
COOTBETCTBHH C JIOTUKOI, L1eJIbI0 U crienn(pUKOi MaTepuaa.

6. Tlomobpate nu3aitH U (opmaTupoBaTh Ciaiabl (KOJUYECTBO KAPTUHOK M TEKCTa, WX
pacrojoKEeHHUE, LIBET U pa3Mep).

7. IlpoBEpUTH BU3yaJIbHOE BOCIPHUATHE MPE3CHTALUH.

K Bugam Bu3yanM3allMd OTHOCATCS WIIIIOCTpAIMM, OOpasbl, JuarpamMMbl, TaOJIUIIbL.
Wnmroctpanus - npeAcTaBieHue peajbHO CYIIECTBYIOLIETO 3pUTENBHOTO psiia. OOpasbl — B OTIMYKE
0T WuTocTpauuid - meragopa. Mx HazHaueHHe - BbI3BAaTh SMOLMIO U CO3JaTh OTHOLICHHE K HEH,
BO3/IEIICTBOBATh Ha ayAuTOpHio. C MOMOIIBI0 XOPOIIO MPOAYMaHHBIX U MPEICTaBISIEMbIX 00pa30B,
uHpOpMaLMs MOXET HAJOoJro OCTaThCsl B MaMATH uyeloBeka. Jluarpamma - BU3yalu3anus
KOJIMYECTBEHHBIX M KAa4eCTBEHHBIX CBsi3ed. VX uCnonb3yloT uis yOenuTeNbHOM AEMOHCTpaluu
JaHHBIX, JUISI MPOCTPAHCTBEHHOTO MBILIUICHUS B JIONOJHEHHE K Jiornueckomy. Tabmuma -
KOHKPETHBIW, HATJIAIHBIA M TOYHBIN MOKa3 NaHHBIX. E€ OCHOBHOE HAa3HAYEHHE - CTPYKTYPUPOBATH
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MH(POPMALIKIO, YTO MOPOH 00JIerdaeT BOCHPUSATHE JAHHBIX ayJUTOPUEH.

[TpakTyeckue COBETHI IO MOArOTOBKE MIPE3EHTAL[MM TOTOBTE OTAEIBHO:

®  [IEYaTHBIN TEKCT + claipl + pa3naToyHbli MaTepua;

® ciaiinpl - BU3yalbHas Iojadya MH(OpMaLUM, KOTOpas IOJDKHA COAEp)KaTh MUHUMYM
TEKCTa, MAKCUMYM H300paXeHUH, HECYIIIUX CMBICIIOBYIO HATPY3KY, BBITJIAACTh HATJSIIHO U TIPOCTO;

®  TEKCTOBOE COJEp)KAHUE MPE3EHTALUU — YCTHAas peuyb WM YTEHUE, KOTopas JOJDKHA
BKJIIOYATh apryMEHTBHI, (DaKThl, JOKa3aTeIbCTBA U SMOLIUY;

®  PEKOMEHAYEeMOE€ YMCIIO clansioB 17-22;

e oOs3atenpHas wuHGpOpMAIMs JUIA TpPE3CHTAlMM: Tema, GaMuIusd ¢ HWHUIHAIBI
BBICTYNAIOLIEr0; IUIAH COOOLIEHMs; KpaTKUE BBIBOJBI M3 BCEro CKa3aHHOIO; CIIMCOK
MCTIOJIb30BAaHHBIX HCTOYHHKOB;

®  pa3gaToOYHBIN MaTepHan — JI0JKEH 00ecleunBaTh Ty K€ INIyOMHY M OXBaT, YTO U KHUBOE
BBICTYIUICHHE: JIFOIU OOJIbIIE JJOBEPSIIOT TOMY, YTO OHH MOTYT YHECTH C COOOH, YeM HCUE3aroIuM
n300pakeHMsIM, CJIOBa M CJalbl 3a0BIBAIOTCS, a Pa3laTOYHBI MaTepuan OCTAaeTCsl MOCTOSHHBIM
OCs3aeMBbIM HANlOMHUHAHMEM; pa3/JaTOYHBIA MaTephall BaXKHO pa3JaBaThb B KOHIIE IPE3CHTAINH;
pa3faTouHbli  MaTepualibl  JOJDKHBI  OTIMYAThCS  OT  CIAWI0B, JOJKHBI  ObITH  Oosiee
MH(POPMATUBHBIMHU.

Tema noxyaga moykHa OBITH COTJIACOBAaHHA C MpENoJaBaTelIeM M COOTBETCTBOBATH TEME
y4eOHOro 3aHsATHA. Marepuaiasl TpU €ro IOATOTOBKE, TOJDKHBI COOTBETCTBOBATh HAy4dHO-
METOAMYECKUM TpeOOBaHMUSIM By3a M OBITh YKa3zaHbl B Jokiane. HeoOxomumo coOmronath
periaMeHT, OTOBOPEHHBIN NPU MOIy4YeHUH 3a1aHus. WimocTpanuu JOKHBL ObITh JOCTAaTOYHBIMH,
HO HE YPE3MEPHBIMHU.

Pabora oOyuaromierocss HajJ JOKJIAJOM-TIPE3CHTALlME BKIOYAET OTPAOOTKY YMEHUS
CaMOCTOSITENILHO 00001aTh MaTepHall U €1aTh BbIBOJBI B 3aKIIOUEHHH, YMEHHSI OPUEHTUPOBATHCS
B MaTepuale M OTBeYaTb Ha JONOJHMUTENbHBIE BOMIPOCHI CIylIaTenel, OTPadOTKY HAaBBIKOB
OpaToOpcTBa, YMEHHS IPOBOJIUTH JUCIYT.

JIOKnmaguuKy JOJDKHBI 3HATh M YMETh: COOOLIaTh HOBYIO HMH(OPMALMIO; HCIIOJIB30BATh
TEXHUYECKHE CpPEJCTBA; XOPOLIO OPHEHTUPOBATbCA B TEME BCErO0 CEMHHAPCKOTO 3aHATUS;
JTUCKYTUPOBaTh U OBICTPO OTBEYaTh Ha 3aJaHHbIC BOMPOCHI, YETKO BBHINOJHATH YCTaHOBJICHHBIN
pernaMeHT (He Oosiee 10 MMHYT); UMETh IIPEICTABICHUE O KOMIIO3UIIMOHHOHN CTPYKTYype AOKJIaaa U

ap.
CTpyKTypa BBICTYILIEHUSA

Berynnenne nomoraer obecneunTh ycnex BBICTYIUICHHUS 1O J11000# Tematuke. BeTyrenue
JIOJKHO COJepKaTh: Ha3BaHUE, COOOIIEHHE OCHOBHOM HIEH, COBPEMEHHYIO OIEHKY IpeaMeTa
U3JI0KEHHUS, KPaTKOe TEepPEUUCIIEHUE PacCMaTPUBAEMBIX BOIPOCOB, JKUBYIO HMHTEPECHYIO (popmy
M3JI0KEHUS, aKIEHTUPOBAaHNE BHUMAHMSI Ha BaXHBIX MOMEHTAaX, OPUTMHAIBHOCTD MOJIX0/1A.

OcHOBHas 4acTh, B KOTOPOH BBICTYNAIOUINHA JOJKEH TITyOOKO pacKpbITh CYTh 3aTPOHYTOM
TEMbI, 0OBIYHO CTPOUTCS MO MPUHIMUITY OTYETa. 3a]ja4a OCHOBHOM 4acTHU — MPEJICTaBUTh JOCTATOYHO
JAHHBIX JUIS TOTrO, YTOOBI CIIyIIATeNd 3aWHTEPECOBAJIMCHh TEMOM M 3aXOTeNd O3HAKOMUTHCS C
matepuanamu. [Ipu 3Tom Jtoruyeckas CTpyKTypa TEOpETHUECKOro 0JIOKa He JOJKHBI J1aBaThesl 0e3
HarJSIIHBIX IOCOOM, ayIM0-BU3yaIbHBIX U BU3YaJIbHBIX MaTepPHAJIOB.

3aKiioueHne — sICHOe, 4eTkoe OOOOIIeHHe M KpaTKHe BBIBOJBI, KOTOPHIX BCErjaa >KIyT
CIIyIIaTENIH

HpOMe)KyTO'-[Haﬂ aTTecTanud
IIo wutoram 7 CeMCECTpa MPOBOAUTCA OSK3aMCH. HpI/I IOATOTOBKE K Caad€ DSK3aMCHa

PEKOMEHTyEeTCsl MTOJIB30BAaThCS MaTEPUAIAMH JICKIMOHHBIX 3aHATUN U MaTepHUallaMU, N3yYEHHBIMU B
XO0/I€ TEKYIIEH caMOCTOATENbHOM padoThI.
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DK3aMeH MPOBOAUTCS B YCTHOH (hopMe, BKITIOUAET TMOJATOTOBKY M OTBETHI O0YYarOIIErocs Ha

TEOPETUUCCKUE BOIIPOCHI. Ilo utoram sK3aMeHa BLICTABIIICTCS OLICHKaA.

[To utoram o0yueHUsI IPOBOJAUTCS FK3AMEH, K KOTOPOMY JIOITYCKAIOTCS CTYJCHTBI, HUMEIOIIHE

IMOJIOKHUTECIIbHBIC PE3YJIbTATHI I10 3alIUTC J'Ia60paT0pHBIX pa60T.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

Buabl yuedHoii padoThi

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

Bcero
4acoB

2

Cemectp 7

1

Jlexyus. 3HAKOMCTBO C
pa3IMYHBIMH METOIaMHU
npenoOpaboTKU JaHHBIX,
OIMCATENbHBIMU
CTaTUCTUKAMHU U OCHOBHBIMHA
croco0aMu BU3yaTH3aIiiu
JaHHBIX, MCTOJaMHU CHHUXKXCHUA
pa3MepHOCTH.

O030pHast JEeKIus.

Jlexyus. Jtanbl pa3BUTHS
MCKYCCTBEHHOT'O MHTEJIJICKTA

TexHomorus
MBIIUIEHUS

Pa3BUTHUA KPUTHYCCKOI'O

Jlexyus. AHaNU3 TaHHBIX C
romoIso Pandas

Jlekuus, Tpe3eHTalus ¢ HCIOIb30BaHUEM
PowerPoint.

Jlexyus. AHann3 TaHHEIX,
BU3YaIH3aIHs |
KJIACCU(DHKALIHS

Texnomornsa
MBILIEHUS

Pa3sBUTHA KPpUTHYCECKOI'O

Jlexyusa. ManmHHOE 3peHHE U
pacro3HaBaHMeE JIUI] B
pealbHOM BpEMEHU

.HCKHI/I?I, HPGSGHTaHI/IH C HCIIOJIB30BaHUCM
PowerPoint.

Jlexyus.

ITocTranoBka 3anauu
perpeccuu. JInHeMHBIN
PErpeCCUOHHBIN aHAIINS.

Texuomorusa
MBILIIEHUS

PasBUTHUA KPpUTHYCCKOI'O

Jlexyus.

3HAKOMCTBO CO
CIIeLUaTU3UPOBAHHBIMU
OMOIMOTEKAMH SI3bIKA
nporpamMmmupoBanus Python
JUUISl HAYYHBIX PacYeTOB U
aHaJn3a JaHHBIX.

HrpoBbie TEXHOJIOTUH

HToro yacos

24
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YYEBHO-METOAUYECKOE n NHO®OPMAILIMOHHOE OBECIIEYEHHE
JUCHUITJIMHBI
7.1. IlepeyeHb OCHOBHOI1 1 /IONIOJHUTEJIbHOM Y4eOHOM JUTEPaTyphI

OcHoBHas JuTepaTypa

1. Cunesa, U. C. Ananu3 nanusix B cpene R. U. 1 : yue6Hoe mocobue / M. C. CuneBa. —
Mocksa : MOCKOBCKUI TEXHUYECKHI YHUBEPCUTET CBSI3HM U MHPopmartuku, 2018. — 32 c.
— Texcrt : anextponHsli // Ludposoii oOpasoBarenbubiii pecypc IPR SMART : [caift]. —
URL: https://www.iprbookshop.ru/92422 .html .

2. JIoOumuesa, O. JI. biiouHoe niaHupoBaHue SKCIEPUMEHTA U aHaJIN3 JAHHBIX : yuyeOHOe

nocobue / O. JI. Jlrooumuea. — Hwxauit HoBropon : Huwxkeropoackuii rocyaapCcTBeHHBIN
APXUTEKTYpPHO-CTpouTEeIbHbIN yHUBEpCcUTET, DBC ACB, 2018. — 30 ¢. — ISBN 978-5-528-
00276-7. — Tekcr : anextponHsli // Lludposoit oopazosarensHbiit pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/80885.html .

3. Menbpanuenko, A. C. MaremaTudeckasi CTAaTUCTUKA M aHAIIM3 IaHHBIX : yuyeOHoe mocooue /
A. C. Menpanuenko. — Mocksa : U3patensckuii lom MUCuC, 2018. — 45 ¢. — ISBN
978-5-906953-62-9. — Tekct : anexkrponnsit // Lndpooit obpazosarensublil pecype [IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/78563.html .

JlomoTHUTeIbHAS JIUTEpPaTypa

1. AHanu3 JaHHBIX KAUeCTBEHHBIX UCCIIEIOBAaHUN : TaOOpaTOPHBIN MPAKTUKYM / COCTABUTENHN
A. II. Ucromuna. — Craponoss : CeBepo-KaBkasckuii ¢enepanbHblii yHuBepcutet, 2018.
— 108 c¢. — Texcr : anextponHbIi // Ludpposoii oOpasoBarensublil pecypc IPR SMART :
[catiT]. — URL: https://www.iprbookshop.ru/92674.html .

2. Inapesa, I'. B. Ananu3 qanseix : yueOHO-MeToauueckoe mocooue / I'. B. [lInapesa, XK. I

[TornomapeBa. — Cumdeporons | YHUBEPCUTET SKOHOMUKH 1 yripaBieHus, 2019. — 129 c.
— Texkcer : anexkrponnslii // Lludposoit oopazoBatenbublil pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/89482.html

3. . VYac, Makkunamu Python n ananmm3 ganaeix / Makkuanu Yoc ; nepeBoq A. A. CIMHKUH. —
Caparos : IIpodobpazoBanue, 2017. — 482 c. — ISBN 978-5-4488-0046-7. — TekcT :
anekTpoHHbIN // Lludposoit obpazoBarensHblil pecypc IPR SMART : [caiit]. — URL:
http://www.iprbookshop.ru/64058.html .

7.2. IlepeyeHnb pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKAIIUOHHOM ceTn «HTEepHEeT»

1. http:// fcior.edu.ru - @enepanbHblil HEHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB;

2. http://elibrary.ru- Hay4ynas anekTpoHnHas OubnroTreka.

7.3. UndopmanuoHHbIe TEXHOJIOTHH, JULEH3HOHHOE IPOrPAaMMHOe odecreyeHune

JInneH3uOHHOEe MPOrpaMMHOe olecredeHne PexBU3NTHI JINLIEH3HIT/ 1IOTOBOPOB
Microsoft Azure Dev Tools for Teaching Wnentudukarop nognucuuka: 1203743421
1. Windows 7, 8, 8.1, 10 Cpok nericteust: 30.06.2022

(mponsieHe MOAMUCKH )
MS Office 2003, 2007, 2010, 2013 Ceenenus 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
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https://www.iprbookshop.ru/89482.html
http://www.iprbookshop.ru/64058.html
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64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073
JIuuensus 6eccpounas
Antusupyc Dr.Web Desktop Security Suite JlutieH3noHHbBIN cepTUdUKAT
Cepuiinbiit Ne 8DVG-VI6F-HES7-NRBC
Cpok aeitctBus: ¢ 20.10.2022 no 22.10.2023
[Tudposoii 06pa3oBaTeNbHBIN pecypc JInuensnonnslid joroop Ne 9368/2211 ot
IPRsmart 01.07.2022 .
Cpok nerictBust: ¢ 01.07.2022 no 01.07.2023

Becniatnoe I1O: Python, Lazarus, Firebird, IBE Expert, Pascal ABC.
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8. Marepua/ibHO-TEXHHYECKOE o0ecredeHne U CHUNIHHbI
8.1. TpeOoBaHusi K ayAMTOPUAM (MIOMEIEHUAM, MeCTaM) JIJIsl IPOBeeHUs 3aHATHIl

Y4yeOHast ayauTopus JJI5 IPOBeIeHUs 3AHATHI JIEKIIMOHHOT 0

Crenmanu3upoBaHHasi MeOEb:

Hocka menoBag — 1 wr.,, maprel — 10 wr., ctyaes — 30 mr., cryn msarkuit — 1 mr., cron
OJIHOTYMOOBBIN MPENOAABATEIBCKAN — | MIT., KOMIIBIOTEPHBIE CTOIBI — 10 1mIT.

TexHuueckue cpencTBa OOydeHUs, CIy)Kallue s MpelocTaBieHus y4yeOHoW HHpOpManuu
OOJIBIIION ayTUTOPUH:

I1K — 8 mt. DkpaH HaCTEHHBIN pyJIOHHBIN — | 1IT.

[TpoekTop — 1 miT.

Y4yeOHnast ayaAuTOpHs 1Jisl IPOBEACHUS 3aHATHII CEMHMHAPCKOI0 THIIA, KyPCOBOI0
NPOeKTHPOBaHUs (BbINOJIHEHHE KYPCOBbIX padoT), rPyNNOBbIX U HHIAMBUAYAJbHBIX
KOHCYJIbTAIM, TEKYIIer0 KOHTPOJISI H IIPOMEKYTOYHOM aTTecTaluu
Crnenpayim3upoBaHHasi MeOEIb:

Hocka menoBas — 1 wmr., maptel — 10 wmT., crynbs — 30 wT.,, cTyn MArkuit — 1 mr., crton
OJTHOTYMOOBBIN MPEMOAABATENBCKAN — 1 IT., KOMIIBIOTEPHBIE CTOJBI — 10 TIT.

TexHuueckue cpecTBa 00yUeHus, CayxKalue Ui IpeJocTaBIeHus yueOHoi nHpopMariu
OOJIBIIION Ay TUTOPUH:

ITK-8 mT.

DKpaH HaCTEHHBIN PYJOHHBIN — | 1IT.

ITpoekrop — 1 mir.

JlabopaTopusi MeTPOJIOTHM, CTAHIAPTU3ALMH U NMOATBEPKAEHHUS COOTBETCTBUS
Crnenuanu3upoBaHHas MeOeIb:

Hocka menoBas — 1 mr., maptel — 10 ., ctyaes — 30 mT.,, cTyn MsArkuid — 1 mr., cTou
OJTHOTYMOOBBIH MpenoiaBaTeNbCKUuil — | mT., KOMIOBIOTEPHBIE CTOIBI — 10 1mT.

TexHuuyeckue cpeiacTBa OOy4YeHHs, CHOyXKallke [Uisl MpeJoCTaBieHUs ydeOHOW uH(popMauuu
OO0JIBILION ayAUTOPUU:

[IK — 8 .

DKpaH HaCTEHHBIN pyJOHHBIN — | 1IT.

[IpoekTop — 1 mit.

IoMemenue AJ1s1 CAaMOCTOATEIbHOI PadOTHI.
bubnuoreuno-uznarensckuit nenTp. OTaen o0CiIy)KUuBaHUs IEYaTHBIMU U3AaHUAMHU
CrnennanusupoBanHas MeOensb: Paboume cromsl Ha 1 mecto — 21 mr. Ctynes — 55 mt. HaGop
JEMOHCTPAIIMOHHOTO ~ O0OpYZOBaHUS M  y4eOHO-HaIJIAAHBIX  MOCOOMH, 0OecredynBaroIX
TeMaTU4eCKHe WIUTIOCTpAlu: 3KkpaH HacTeHHbIN — | mT. [IpoexkTop — lmt. HoytOyk — 1 mT.
WNudopmannonno-oudanorpapudeckuit otaen. CrenuanuzupoBaHHas MeOeb:
Pabouue cronbl Ha 1 mecto - 6 mr. Crynbsa - 6 mwrt. KomnbroTepHas TEXHHKAa ¢ BO3MOKHOCTBIO
NOJKIIOUeHUs] K ceTu «VHTepHeT» U o0ecredeHneM J0CTyNa B IJIEKTPOHHYIO HH(OpMAIMOHHO-
obpazoatenbayto cpeny PI'BOY BO «CeBKaBl'A»: mepcoHanbHbIN KOMIBbIOTEp — 1 TIT, CKaHEp —
1 mt, MOY — 1 mr.
Otnen 06CITyKUBaHUS YJEKTPOHHBIMH U3IAHUSMU.
CrnenuanusupoBaHHas MeOenb: padouune cToibl Ha 1 MecTo — 24 1T, cTybs — 24 mT.
HaGop neMoHCTpamroHHOTO 00OpYyAOBaHHS M Y4e€OHO-HAIJSIAHBIX TOCOOMH, 00eCIeunBarOIINX
TEMaTUYECKHE WUIIOCTPAllMM: WHTEpAaKTHBHas cucrema - | mr., Monutop — 21 mr. CereBoit
tepmuHan — 18 mr. Ilepconanehblil komnerotep — 3 mT. MOY — 2 mt. [Ipunatep — 1 mr.

[Tomemenue Ay xpaHeHUs: ¥ TPOYUIAKTHIECKOTO 00CTYKUBaHUS y4eOHOTO 000PYTI0BAHHUS.
CrnenmanusupoBanHas meOenb: [lkad — 1 mwr., cTyn — 2 mT., KPECIo KOMIBIOTEPHOE — 2 MIT., CTOJ
YTJIOBOM KOMITHIOTEPHBIA — 2 MIT., TYMOOYKH € KIIOYOM — 2 mT. Y4eOHoe mocobue (TepcoHaabHbII
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KOMIIBIOTEP B KOMILJIEKTE) — 2 HIT.
8.2. TpeGoBaHusi kK 000py10BaHNI0 PadOYMX MeCT NpenogaBaTeys U 00y4aroUuXcs

1. PaGouee mecTo mpernogaBaressi, OCHAIIEHHOE KOMITBIOTEPOM.
2. Paboune mecTta 00y4aromuxcs OCHAIICHHbIE KOMITBIOTEPOM.

8.3. TpeOoBaHusl K crieMAJTU3NPOBAHHOMY 000PYI10BAHUIO —HET

23



9. OCOBEHHOCTH PEA/IM3BALIIMU JUCHUITVIMHBI 1JI51 HTHBAJIMAOB U JINL C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMHU 310POBbs

Hns  oOecrnieueHus 00pa3oBaHUs WHBAIMAOB UM OOYYaOIUXCA C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMM  3/10pOBbsl  pa3pabaTbiBaeTcsi (B ciaydae HEOOXOAMMOCTH) aJalTHUpPOBaHHAs
oOpa3zoBaTenpHasi MpPOrpaMMa, HHAUBUAYaJbHBIA y4YeOHBIH IJIaH C Y4€TOM OCOOCHHOCTEH HX
NCUXO(HU3UUECKOTO PA3BUTHUS U COCTOSIHUSA 3/10POBbs, B YACTHOCTH IIPUMEHSETCS MHIUBHLY JIbHBIN
MOJX0/1 K OCBOCHHUIO JUCIUIUIUHBI, HHANBUIYaJIbHbIC 3aJaHus: pedeparsl, MUCbMEHHbIE paboThI U,
HA000pOT, TOJBKO YCTHBIE OTBETHI M JMAJIOrH, WHAWBUAYAJIbHbIE KOHCYJIbTAL[MH, MCIIOJIb30BaHUE
TUKTO(GOHA W JIpYrMX 3alMChIBAIOIIUX CPEACTB I BOCIPOU3BEACHUS JIEKIMOHHOTO U
CEMHMHAPCKOI0 MaTepraia.

B nemsix obecnieueHust 00y4aromuxcss MHBAIUIOB U JIUIL ¢ OTPAHUYSHHBIMUA BO3MOKHOCTSIMHU
3I0POBBSl  KOMIUIEKTyeTcsT (OHJ OCHOBHOM Yy4yeOHOW JHTEepaTypod, aJalnTHPOBAaHHOW K
OrpaHUYEHUIO JIEKTPOHHBIX 00pPa30BaTENbHBIX PECYPCOB, JOCTYI K KOTOPHIM opranu3oBaH B BUIL]
Axagemun. B Oubnmorexke nmpoBOISATCS MHAMBHYaJdbHbIE KOHCYJIbTALIMU AJIS TAaHHOW KaTeropuu
I10JIb30BATENEH, OKa3bIBAETCS MOMOIIL B PErMCTPalMM M HCIOJIb30BAaHUU CETEBBIX M JIOKAJIBHBIX
AJIEKTPOHHBIX 00Pa30BaTENIbHBIX PECYPCOB, NPEAOCTABIAIOTCS MeCTa B UYUTAJIBHOM 3alle.
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®OH/I OHEHOYHbLIX CPEJACTB

O JUCHUIIJINHE MairHHOe 00YYEeHHE U aHAIU3 JIAHHbBIX

[punoxenue 1
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1. TIACHOPT ®OHJA OLEHOYHBIX CPEJCTB IO
JTUCHUTIJINHE

MamaHoe 06yquHe W aHaJIW3 JAHHBIX.

Komnerenuuu, popmupyembie B npouecce u3y4eHus INCHUNINHBI

Nunexc DopMyIMpPOBKAa KOMIIETEHIINN

OIIK-4 CniocoOeH perath 3a1a4i Ipo(hecCUOHATBHOM NeATEeIbHOCTH C UCIIOJIb30BAHUEM
CYIIECTBYIOIIMX HH()OPMAITMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHHA U C Y4ETOM
OCHOBHBIX TpeOOBaHMI HH(DOPMALIMOHHOM 6€30MaCHOCTH

2. Jranbl (OPpMUPOBAHNS KOMIIETEHIIUN B MpoIecce OCBOCHUS JUCHUIIMHBI

OcCHOBHBIMU ~ 3TanamMu  (DOPMUPOBAHMS  yKA3aHHBIX KOMIICTCHIIMA MPU HU3yYCHHUH
O6y‘~IaI-OHII/IMI/IC$I JOUCHUIIINHBI ABJIAKOTCA ITOCIICA0OBATCIIBHOC I/ISYT-IGHI/IC coz(epmaTeano CBA3AaHHBIX
MEXy co00M pa3/ienioB (TeM) yueOHbIX 3aHATHI. M3yueHune KaKaoro pasjena (TeMbl) Mpeanoiaract
OBJIAICHHUC O6y‘~IaIOHII/IMI/IC$I H€O6XOI[I/IMI>IMI/I KOMIICTCHIIUAMMU. PGSYHI)TaT arTTecrangnunu
00yJaromuXxcsi Ha Pa3JIMYHBIX dTanax (GopMUPOBaHKS KOMIIETCHIINH MTOKa3bIBACT YPOBEHb OCBOCHUS
KOMITETCHIINHN 00y4YaroIUMHCS.

OTanmHOCTh (OPMHPOBAHUS KOMIICTECHIIMI MPSIMO CBS3aHA C MECTOM JMCHHUIUIMHBI B
00pa30BaTeNIbHOI MporpaMMme.

Paznennbl (TeMbl ) M CIUTIIHHBI DopMupyeMble KOMIIETEeHIUH (KOAbI)
OIIK-4
Paznen 1. +
BBeaeHue B IpeIMETHYIO 00J1aCTh.
Paznen 2. +

3HAKOMCTBO CO CIEIUAIN3HPOBAHHBIMU
OMOIMOTEKaMH SA3bIKA TPOrPAMMHUPOBAHHS
Python mist Hay4YHBIX pacdeToB W aHATHN3a
naHabeIX. NumPy, SciPy, pandas.

Paznen 3. +
Mertop riaBHBIX KOMITOHEHT. BaskHOCTB
HOPMHPOBKH JaHHBIX. [IpegodpadoTka
JaHHBIX. PaboTa ¢ mpormyneHHbIMI
3HAa4YCHUAMMU.

Paznen 4. OCHOBBI MaIIMHHOTO O0YYCHUS +
Y OCHOBHBIE THITHI 3a1a4. Kinaccudukarus

3a71a4 MalllMHHOTO O0Y4eHUsI.

Paszpnen 5. +
OOyueHre Ha Hepa3MEUEHHBIX JTAHHBIX.
Knactepuzanus. Uepapxuueckas
KJIACTCPU3AIIHSL.
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Pasnen 6.

3amaun 0OYUYCHHUS C YUUTEIIEM.
Pasznencune naHHbIX Ha 0OydJarOIINEe U
TECTOBBIE.

Paznmen 7.
[TocTanoBKa 3a/1a4u perpeccumu.
JIMHEeHHBIN PEerpeCCHOHHBIN aHAIHU3.

Pasnen 8.
[TocranoBka 3aaun KiaccuuKaluu,

O630p OCHOBHBIX METOJIOB €€ PCILICHMA.

bunapHas 1 MHOTO KJ1accoBas
KJIacCU(PUKAIIHSL.

Pa3nen 9.

AHcamO01M anropuTMOB MAITMHHOTO
o0ydeHus. ArperupoBaHue Mojemnei.
AHcamO11 pelaroimux JepeBbeB.
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3.Iloka3aTeju, KpUTEPUHU U CPEACTBA OLeHUBAHHUS KOMIETEeHIHI, (POPMUPYEMBIX B NMpolecce H3yYeHHs THCIUIIHHbI
OIIK-4 - Crioco6eH pemate 3a1a4u Mpo(hecCHOHAIBHON ASITEIBHOCTH C UCIIOIB30BAaHUEM CYIIECTBYIOINX HHPOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH U C yYE€TOM OCHOBHBIX TpeOOBaHHI HH()OPMAIMOHHOHN 0€30MacCHOCTH

I/Il-[l]l/lRaTopl)l JOCTHXKCHUHA

Cpe)Jcr 'Ba OLICHUBAHUSA

KOMHETCHINH Kpurtepnn onenuBaHus pe3yIbTaToB 00y4eHHsI
pe3yabTaTOB 00yUYeHHsI
HEY/I0BJIETBOPUTEILHO YAOBJIETBOPUTEIHLHO XOpOLL0 OTJIMYHO Texymmii Ipomeiy
KOHTPOJIb TOYHast
aTTrecran
us
1 2 3 4 5 6 7
OIlK-4.106nangaer | He obmamaer 6a3oswiMu | Jlomyckaer OITNOKHU B | OOmagaer 6azoBeME | JleMoHCTpHupyeT  TiIyOOKHE | KOHTPOJBHBI | DK3aMeH
0a30BBIMH  3HAHWSIMH B | 3HAHUSIMH B 007acTH | 0a30BBIX 3HAHWUAX B OOJACTH | 3HAHWSAMH B OOJIACTH | 3HAHWS B 00JacTH | € BOTPOCHI,
obmact WHQOPMATHKH U | HHPOPMATUKU u | uHQOpMATUKU u | nHQOpMATUKU u | nHQOpMATUKU U | TECTHPOBaH
UHPOPMaTHOHHO- nHPOPMALTUOHHO- MH(POPMALIIOHHO- MHPOPMAITIOHHO- MHPOPMATIOHHO- ue.
KOMMYHHKAIIHOHHBIX KOMMYHHKAITHOHHBIX KOMMYHHKaIIMOHHBIX KOMMYHHKAIIHOHHBIX KOMMYHHKAIIHOHHBIX
TEXHOJIOTU TEXHOJIOTU TEXHOJIOTUI TEXHOJIOTUI TEXHOJIOTUI
OIlIK-4.2Bubupaer | He BbIOMpaer | JlemoHcTpupyer B 1enoMm | BeiOupaer  coBpemeHHble | [JleMOHCTpupyeT — TIyOOKWe | KOHTPOJBHBI | DK3aMeH
COBpEMEHHbBIE COBpPEMEHHEIE YJIOBIIETBOPHUTENLHBIE WHPOPMAITHOHHO- 3HAHUSI € BOTIPOCH,
WHPOPMAITHOHHO- WHPOPMAITUOHHO- COBpEMEHHBIE KOMMYHHKaLlMOHHBIE B WCIIOJIb30BaHNM | TECTUPOBAH
KOMMYHUKAaIlMOHHEIE KOMMYHHUKAIIMOHHEIE UH(pOPMAIOHHO- TEXHOJIOTHH, HEOOXOIUMBIE | COBPEMEHHBIX ue,
TEXHOJIOTHH, TEXHOJIOTHH, KOMMYHHUKaIlMOHHBIE JUTS pemreHus 3ama4 | “HOOPMAITMOHHO- VHIUBHyaT
He00XOUMEBIE U | HeOOXOIUMBIE JUIS | TEXHOJIOTHU, HeoO0XoAuMBIC | podeccuoHaIbHON KOMMYHUKaIIHOHHBIX bHBIE
penieHus 3aja4 | pereHus 3amad | s pelieHus 3a/1a4 | e TebHOCTH TEXHOJIOTHHA, HEOOXOAMMBIX | 3aaHus K
podeCcCHOHATHEHOM podeCCHOHATTEHOM npodeccroHaIbLHOM TUTS pereHus 3amay | abopaTopH
JIeSITETBHOCTH JeSATEIILHOCTH JeSITETEHOCTH npodecCHOHATEHON BIM
JESITEbHOCTH 3aHATHSIM
OIIK-4.3Pemaer 3agaum | He pemaer 3amaud | Pemaet 3a71a4u ¢ | Pemaer 3a7aud | YBEPEHHO pellaeT 3aJauyd | KOHTPOJbHBI | DK3aMeH
podecCHOHATBEHOM podeCCHOHATTEHOM HETOYHOCTSIMHU B | mpodeccHoHAIBHOMH podecCHOoHaTLHOM € BOIIPOCHI,
JeSITETBHOCTH C | IesATenbHOCTH ¢ | mpogeccnoHanbHOM JEeSITETBHOCTH C | IesITeNbHOCTH C | TecTUpoBaH
WCIIOJIb30BaHUEM HCTIOJIb30BaHUEM JESITeNbHOCTH C | MCHOIB30BaHHEM UCIIOJIb30BaHUEM ue,
CYIIECTBYIOIIUX CYIIECTBYIOIIIX WCTIOJIb30BaHUEM CYIIECTBYIOIUX CYIIECTBYIOIUX VHIUBHyaT
UHPOPMAITHOHHO- WHPOPMAITUOHHO- CYIIECTBYIOIIHX WHPOPMAITHOHHO- UHPOPMAITHOHHO- BHBIC
KOMMYHUKAIIMOHHBIX KOMMYHHUKAIIMOHHBIX UH(pOPMAIIMOHHO- KOMMYHUKAIIMOHHBIX KOMMYHUKAIIMOHHBIX 3aJIaHusI K
TEXHOJIOTHI TEXHOJIOTHI KOMMYHUKAIIMOHHBIX TEXHOJOTUH TEXHOJIOTUI T1abopaTopH
TEXHOJIOTUI BIM
3AHSTHSIM.
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4. Kommjiaekr KOHTPOJ/JIbHO-0IICHOYHBLIX CPEACTB I10 JUCHMUILJINHE.

A

10.

1.

12.

13.

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

BOIIpOCLI K 3K3aMEHYy
IO AUCHUIIIINHE

IO AU CHUIIIINHE ManuHHOe O6¥‘I€HI/IC W aHaJIW3 JaHHBIX

OOm1ast mocTaHOBKA 3a/1a4X MAIIMHHOTO O0YYEHHSI.

OOyuenue ¢ yunrenaeMm u 06e3 yuauTens, 00y4eHUe ¢ OJKPETIICHUEM.

3anaun KiaccuuKaluy, BOCCTAHOBJICHUSI PETPECCUH, ITPeICKa3aHusl.

Monenu anroputmoB. [lpusnaku. Tumnsl npusnakoB. [lonsTue ¢pyHKIIMOHANA KayecTBa.
BepositHocTHas mocTaHoBKa 3a1aun. OrieHka 00001maroieid crnocoOHOCTH.

[Ipo6nema nepeobyuenus. Kpurepun onieHKH KauecTBa pabOThl aITOPUTMOB MAILIUHHOTO
o0yuenusi. ROC-kpuBsbie.

[TprMepsl MPaKTUYECKUX 33a/1a4 MAITUHHOTO 00y4YeHUS

WMHcTpyMeHTBI onMcaTenbHON CTaTUCTUKU. M3Mepenue LieHTpa pacnpenenenus. M3mepenne
pa3bpoca TaHHBIX.

Busyanuzanus kauecTBEHHBIX IPU3HAKOB. CBOHBIE TAOJIUIBI U CBOJHBIC

nuarpammbl. TaOnuibl CONpsKEHHOCTH U napaoke Cumiicona. Mepapxusi Ipu3HaKoB.
[TpenBaputenbHas 06paboTka qaHHBIX. BEIOpOCH! U X 00padoTka. [IpomyIeHHbIE 3HAYCHUS
u ux o0paboTka. [ToBTOpsromMecs CTpoku u ux 00padoTKa.

VY cioBHBIE BEPOSITHOCTH. Y CJIOBHAsI BEpOSITHOCTL. HezaBucumocth coObITHil. @opmyna
noaHo# BepositHocTH. Dopmyna baiteca.

[TocnenoBarenbHOCTH UCTIbITaHUN. buHoMuanbHas cxema. ®opmyna bepnysnu. @opmynna
[Tyaccona.

Onpenenenue ciydaiiHOW BeTMUUHBI. [loHsATHE ciydyaiiHON BennunHbl. DyHKIUA
pacnpeneneHus ciuy4aitHoi BennuuHbl. CBoicTBa GyHKIIMK pacnpenenenus. Maaukatop
COOBITHA KaK MpOCTeiias ciydaiiHas BenuunHa. OyHKIUs pacnpeeieHuss HHAUKaTopa
COOBITHSL.

JluckpeTHble clly4yailHble BEIMYMHBI U UX BaKHEUILINE YUCIIOBBIE XapaKTEPUCTHUKHU.
JluckpeTHas ciydaiiHasi BenuuuHa. Psij pacnpenenenus U pyHKIUS pactpeieneHus
JUCKPETHOM CIy4aiiHON BEJTUYUHBI.

[lepBuuHbIil aHanu3 gaHHBIX ¢ OMOIMoTEeKoN Pandas

BusyanpHblii aHanu3 naHHeIX ¢ Oubnuorexkamu Seaborn u Matplotlib

O0600111eHHBIN MeTprUecKuid KitaccupukaTop. Buasl MeTpuk.

Merton Ommxkaiiiiero cocena. Anroputm k-Ommkalmmx cocenen.

B3Bemennas Bepcus anroputMa k-0mmkaimmx coceei.

Merton okna [Tap3ena. MeTo NOTEHIIMAIBHBIX (yHKITHA.

[Tonsitue sTanona. OTCTyMHI U KiIaccu(UKaius 0ObeKTOB KauecTBa.

Knaccudukanus, nepeBbs pelieHnit 1 MeTo]] Ommkaiimx coceaen

[TocTanoBKka 3a/1a4 TMHEHHOW Perpeccuy U JIMHEWHOU Ki1accu(UKaIim.

MeTtoa HaMMEHBIINX KBAAPaTOB B MATPHYHOU (opMe. AHATTUTHUECKOE PELICHHUE.

Perynspusanus B 3a1a4ax perpeccuu.
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26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

MynbTUKOITHHEAPHOCTD U I1J10Xasi 00YCIOBIEHHOCTh KOBAPUAIIMOHHON MaTPHIIBL.
I'pebGHeBas perpeccus. Meto J1acco.

JluneiiHple K1accU(PUKATOPHI.

MeTo CTOXaCTHUYECKOTO rpaiueHTa. YiyulieHue cxogqumoctu meroga SGD.
Jloructuueckas perpeccus.

Meron OnOpHBIX BEKTOPOB.

JluneliHo pa3ienuMble BEIOOPKH.

JIBoiicTBeHHas 3aava. HenwHeliHbie 0000mIeHns. Bo3MoKHBIE BUIBI SIEp
Jlunelinpie Moienu KiacCU(DUKAIIMN U PETPECCUU

Jloructnueckas perpeccust U Ciry4anHblil Jiec.

Jlunetinas perpeccusi, Lasso u RF-perpeccus. [Toctpoenue n ot60p npu3HAKOB.
Mertoas! knnactepuanuu. TUIBI KIIACTEPHBIX CTPYKTYP.

OyHKIMOHAT KayecTBa Kinacrtepusanuu. EM-anroputM.

Merton k-cpennux. Uepapxuueckas KiiacTepu3arusl.

®opwmyia Jlanca-Yunbsamca.

bricTpas arniomMeparuBHas KiacTepu3anus.

OCHOBBI aHaJIN3a BPEMEHHBIX PSAJI0B

OOyuenwne 6e3 yuntens. MeToJ rmaBHBIX KOMIIOHEHT. Kitactepu3anus
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CEBEPO-KABKA3CKASITOCYJIAPCTBEHHAS
AKAJIEMUS

Kadenpa Maremaruka
20 -20  yuebHbIll roa

DK3aMeHalMoHHbIN OmiieT Ne 1

M0 AUCLUIUINHE MarmHHOe 00yYeHHNE U aHAIH3 JaHHBIX
Ut oOyJarormmxcst HarpasieHus moarotToBkn01.03.02 Tpuknagras MaTreMaTUKa U HHQOPMATHKA

1. OO1as MocTaHOBKA 3a/1a4M MAITMHHOTO O0y4YEHHUS.

2. Jluneiinas perpeccusi, Lasso u RF-perpeccus. [loctpoenue u ot6op
MIPU3HAKOB.

3aB. kadeapoit Koukapos A.M
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KoHTpoJibHBIE BONIPOCHI

IO AUCHUIIIINHE MainaHoe 06yquHe W aHaJIW3 JAHHBIX.

Bomnpocs! k pa3zgeay 1.

1.
2.

3
4
5
6.
7
8
9.

OOm1ast mocTaHOBKA 33a/1a4l MAIIMHHOTO O0Y4EHUSI.

OOydenwue ¢ yuuteneM u 06e3 yauTens, 00ydeHUe ¢ MOAKPEITICHUEM.

3amaun K1accupUKaIK, BOCCTAHOBIICHUS PETPECCHH, TIPEACKa3aHHUS.

Mopenu anroput™moB. [Ipu3Haku. Tunsl npu3HaKos.

[NonaTne GpyHKIMOHANA KayeCTBa.

BeposiTHOCTHAst MOCTaHOBKA 33a1a4u.

Onenka o0oOmraronieii criocooHoctu. [Ipodbnema nepeoOyueHusl.

Kputepuu onieHku kauectBa paboThl aITOPUTMOB MatuHHOTO 00yueHus. ROC-kpuBbie.
[Tpumepsl MpaKTUYECKUX 3a/1a4 MAITUHHOTO O0YYCHHUS

Bomnpocsl k pa3geny 2.

Nk W=

bubnmorexn NumPy u SciPy.

Marpuiibl. PazpexxeHHble MaTpUILBI.

WNunexkcupoBanue, cpes3bl. OObeIMHEHNE MaCCHBOB.

bubnuoteka pandas.

3anpocsl K Tabauam: BEIOOpKa CTPOK/CTONIOLOB MO 3aJaHHBIM KpuTepusaMm. Moaudukanus
HJIEMEHTOB TAOJIULIBL.

Jlo6asnenue ctpok/cTonouoB. [’ pynnuposka u arperupoBanue. OobeanHeHne Tabuil
(pa3nuuHbIe BUJIBI jOIN).

MHoromepHsbIe JaHHbIE: MyJIbTHHHACKCHL. Oneparun stack-unstack. [ToctpoeHre cBOIHBIX
Tabnui (pivottables).

Bonpocsl k pa3aeny 3.

A e

OmnucatenbHble CTATUCTHUKH.

00630p O6ubmorek matplotlib,seaborn, bokeh.
bazoBble THIBI BU3yaIU3alluK JaHHBIX.
3HakoMcTBO ¢ OnbanoTekoit scikit-learn (sklearn).
[TpenobpaboTka JTaHHBIX.

Bonpocsl k pa3neay 4.

l.
2.
3.
4.

[Taker sklearn.

OcHoBHBIE (PYHKITUU.

Pa6ota ¢ nanapiMu u3 Habopa MNIST (pykonucHbie U(PHI).
PaboTa ¢ CHHTETHUECKUMU TaHHBIMH

Bomnpocs! k pa3ageay S.

AN

OOydeHne Ha HEpa3MEUEHHBIX TaHHBIX.

HopmupoBka naHHbIX.

Knacrepuzanus.

Hepapxudeckas KiacTepu3anusi.

Meron Kepenunx, DBSCAN wu ap.

0O0630p METOIOB KJIACTEPHU3allUU, PECATU30BAaHHBIX B OnOmHroTeke sklearn.
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Bonpocsl k pa3aeny 6
OOyueHnue ¢ yunresneMm u 0e3 yuuTens, 00y4eHue ¢ HOJKPENICHUEM.
3anaun KnaccupUKay, BOCCTAHOBJICHUS PErPECCUH, IPEACKA3aHHUS.
Mopenu anroputmoB. [Ipusnaku. TUIbI IPU3HAKOB.

Ouenka o6o0maromieit cnocoonoctu. [Ipobiiema nepeodyueHus.
Kpurepun onenkn kadectBa pabOThI AITOPUTMOB MamMHHOTO 00yueHust. ROC-kpuBbIe.

1
2
3
4. Tlonsarue ¢pyHKIIMOHATA KauecTBAa. BeposSTHOCTHAs MOCTAaHOBKA 3a/a4H.
5
6
7. Ilpumepsl MpaKTUYECKHUX 3a/1a4 MAITUHHOTO OOYYCHHS

Bomnpocs! k pazneay 7

[TocTanoBKa 3a1a4 TUHEHHOM perpeccCuu M JIMHEWHON Kilaccu(uKaIuu.

MeTo1 HANMEHBIIINX KBAAPATOB B MATPUIHOU (popMme.

AHanutrueckoe peuienue. Perynspuszanus B 3a1a4 perpeccuu.
MynbTHUKOJUTMHEAPHOCTH U MI0Xasi 00YCIOBIEHHOCTh KOBAPUALIMOHHON MaTpHUIIbI.
['pebueBas perpeccusi.

Meron nacco.

Jluneiinbpie KnaccuUKaTOPHI.

S Ao e

Metoa cTOXaCTUYECKOTO TPaUCHTA.

9. VYnyumenue cxoaumoctu Meroga SGD.

10. Jloructuueckas perpeccus.

11. MeTon onOpHBIX BEKTOPOB.

12. Jlunelino pa3znenumMble BEIOOpKH. J[BoiicTBeHHas 3a/1a4a.
13. Henuneilinbie 0000menus. Bo3mMoskHbIe BUIIBI siIEp

Bonpocsl k pa3geay 8

[TocTaHoBKa 3a7aun Ki1accUpUKAIIH, 0030p OCHOBHBIX METO/IOB €€ PEIICHHUS.
bunapHast 1 MHOTOKIIacCOBast Kjaccu(uKaIus.

Jloructuueckas perpeccus.

Pemaromue nepeBps.

Mertpuku kauecTBa

Knaccudukanuu(rounocts/cnenudpuanocts, ROC-kpuBasi, miomazb mojx KpUBoi).
Meto1 TOrUCTUYECKON PErPECCUH.

© Nk =

CaMocTrosTenbHas peamm3anus METoa rpaAuCHTHOIO CITyCKa

Bonpocsl k pa3aeny 9
1. AncaMO0iu aJITOPUTMOB MAIIMHHOTO O0YYEHUSI.
2. ArperupoBaHH€ MOJCIIECH.

3. AHcaMOnu pemarpmux 1epeBbeB. Meroa ciydaitHoro seca. I'paaueHTHbIH OyCTHHT.



KomimuiekT 3aganmii 1J151 J1a0OPATOPHBIX 3AHSATHH 1O IMCUHUILJIAHE
«MamuHHoe 00y4eHHe M AHAJIN3 TAHHBIX»

JlabopaTopnasi padora Nel
Onucanue 1adboparopHoii padorsl «OcHOBBI A3bIKa Python»
Leab: 03HAKOMHUTBCA C OCHOBaMU s3bika Python, momy4ynth yMeHus 715 BHIIOTHEHUS JabHEHIIIIX
1ab0paTOPHBIX padoT.
Sagaun:
-U3y4YHUTh THUIHU3ALUIO TaHHBIX;
-Hay4YHUThCA MOJIb30BaThCs HUKIaMu «for» u «whiley;
-paccMOTpeTh «BeTBIeHUE» B Python;
-0TpaboTaTh 3a/1a4M C UCMIOIB30BaHNEM KOHCTPYKIIUHU «try-excepty;
-pazo0paTh QYHKIIUHU U IPOCTPAHCTBA UMEH.
Jannas naboparopHasi paboTa npeHa3HavYeHa i1 03HAKOMIICHHUS 00yJaroImuxcs ¢ a3pikoM Python
Y TIOMOIIIM B BHITIOJTHEHUH JJAOOPATOPHBIX U MPOEKTHBIX 3a/aHuil. B Hell oOyyaromuecs mo3TamnHo
MIPOXOJSAT BCE OCHOBHBIE ACIIEKTa SI3bIKA, TAKUE KaK:
1. Tunu3anus naHHbBIX.
2. IIpocTpaHCcTBO UMEH.
3. ®OyHKIMH.
4. [IMKJIBL.
5. BerBienusl.
6. Uckmnrouenus

JlabopaTopHasi padoTa Ne2

Omnucanue 1adoparopHoii padorsl «Kiaccupukanust JaHHBIX»

Heab: HayuuTbest paboTaTh C JAHHBIMU IIPU TOMOLIY BU3yaJIbHbIX HHCTPYMEHTOB U pa300paTh a3bl
KJacCU(pUKAUU TPU MTOMOIIIH MOCTPOSHUS MPOCTEUIIETo KiaccuukaTopa co CTaTUYHBIMU
napaMmeTpami.

3anauu:

* HAyYUThCS AaHAIU3UPOBATH JIaHHBIE;

* chopMHpOBATH MOHSATUE MATEMATUYECKUX CPE3OB;

* [IOJIyYUTh YMEHMSI B paboTe C BU3yaJlbHBIMU UHCTPYMEHTaMU;

* IOCTPOUTH KJIaCCU(UKATOP Ha OCHOBE JAHHBIX MOJYYCHHBIX MIPH aHAJIH3E;

* HAy4YUThCS KaJuOpoBaTh HEUPOCETH AJIsl OJyUeHUs: 00JI€€ TOUHBIX OTBETOB.

[lepBas nmaGopaTopHasi paboTa, B KOTOPOW HAYMHAETCS HW3YYEHHE MPHHIIMIIOB MAIIMHHOTO
oOyueHusi. B Heli oOywarommecs OynyT yuuThecsl paborarh ¢ rpaduueckoil mHpopMmanuen u
MPOU3BOIUTH aHAJW3 TOJYYEHHBIX JIAHHBIX M  CAMOCTOSITENIBHO CTPOUTH  MPOCTEHIINi
knaccupukarop. JlanHas paboTa TMOMOXKET MOHATH MPOCTEHINNE MOHATHUS M TPUHIUIBI pabOTHI
0oJiee CI0XKHBIX KiIaccu(puKaTopoB

JlaGopaTtopnas padora Ne3

Onucanue sadoparopHoii padorsl «Kinaccupukauus meroaom "K-Oamkaiimux coceneit"
eab: U3yunuTh METOJ MPOCTEUIITNI METO KiIacCupUKanuu JaHHbIX «K-Ommkailimmx cocenein» u
HAYYUTHCS MPOU3BOAUTD OIIEHKY JAHHBIX C MIOMOIIBIO0 BU3YaJIbHBIX HHCTPYMEHTOB Python.
3anaum:

* IETAJIbHO pa3o0paTh METOJ MalIMHHOTO 00yueHus «K-Ommkaimmx cocenein»;

* HAYYUTbCS paboTaTh ¢ MHPOpPMALUEH;

* chopMHpOBaTh MOHSATUE MATEMATUYECKUX CPE3OB;

* IOJIyYUTh YMEHUS B pad0Te ¢ BU3yaIbHBIMU HHCTPYMEHTAMU;

34



* HAYYUTHCS KaTHMOpOBaTh HEHPOCETH /IS MOTydeHUs 00Jiee TOUHBIX OTBETOB.

B aToii m1aboparopHoii paboTe OyAeT paccMaTpUBATHCS METOJ MAIIMHHOTO 00y4deHHs «K-
OmmKaWIIMX coceieil», a TAKKE €ro IMOJIOKUTEIbHBIE M OTPULIATEIbHBIE CTOPOHBI; PACCMOTPHM
OubIMOTeKy JUIsl BU3yaIM3alluy TaHHBIX U MaTeMaTH4YecKoro anainusa «matplotlib»; oyzem
NPOU3BOINTH KATMOPOBKY HEHPOHHOW CETH JUIS TOIy4eHHS MaKCUMAJIbHOTO MTPOIICHTA MIPAaBUIIBHBIX
OTBETOB, a TAaKXKe 00CyIuM MpoliieMy rnepeodydeHus: B HEHPOCETSX.

JlabopaTopnasi paGora Ne4

Onucanue sadoparopHoii pa6orsl «OcHOBBI padoThl ¢ Pandas»

[{ens: HayYnTHCS TOJIB30BaThCs OMOMMOTEKON Pandas 1 €€ BCcTpoeHHBIMU 00BEKTaMU IS
BU3YyaJIM3alluy JaHHBIX B J1aTa ceTax.

3amaun:

* IOJYYUTh YMEHUS 10 UCTIOJIb30BaHuI0 Onbnuoreku Pandas;

* copmupoBath oHsATHs 0 DataFrame u Series;

* HAYYUTHCS CTPOUTH Tpa(UKH € TIOMOIIBIO scattermatrix (MaTpuiia pacceuBanus) 1 matplotlib.

Pandas — »sTo Oubnmoreka s3pika Python, xoropas mo3BoisieT co3naBaThb OOBEKTHI, B
KOTOPBIX JIaHHBIC XpaHATCS B TaOMM4HOW (opMe. DTO OCHOBHOW CTPYKTYPHBIH OOBEKT
HEOOXOMUMBINA 7Sl aHAIM3a U OYUCTKU JaHHBIX MEPe]l UX KCIOJIb30BaHUEM B OOYYCHHH MOJICIIH.
Oto nepBas gabopaTopHas paboTa, cBsi3anHas ¢ Pandas. B Heit oOyuaromuecs pa3oepyT CTpyKTypy
Y OCHOBHBIC (DYHKIIMU JAHHON OUOIHOTEKH.

JlaGoparopnas padora Ned

Onucanue 1adbopaTopHoii padoThl KAHAJIM3 JaHHBIX ¢ moMoumbio Pandas)

Heab: HAyYUTHCS MOJIB30BaThCst OMOIMOTEeKON Pandas u e€ BCTpoeHHBIMU O0BEKTAMU JIJISl aHATIN3A
JTAaHHBIX B JlaTa CeTax.

Sagaun:

* IOJIyYUTh YMEHUS 10 UCTIOJIb30BaHUI0 OnbmoTeku Pandas;

* HAYYUThCS aHATTM3UPOBATh U 00pabaThIBaTh AaHHBIE ¢ MoMolibio Pandas;

* 3aKpENUTh YMECHHS BU3yanu3anuu B Pandas.

B nponomkenun k mabopatopHoit padote Ne 4 oOydaromuecs: mepexoaiT K aHaTUu3y JTaHHBIX
c nomoipto O6ubmmuorekn Pandas. B nmanHoil paGore oOywarommecss HaywaTcs JAeiaTh Cpe3bl,
TPYNITUPOBKY, WHACKCANWIO NAaHHBIX 10 pa3HBIM TapamMeTpaM, a TaKKe CTPOUTh TpaduKH II0
CO3JIaHHBIM Cpe3aM. 3HaHMUSA M YMEHUS IOJyYeHHbIE B XO0JI€ BHIIOJIHEHUS pabOThI MOMOTYT HOHSATH,
HEKOTOPHIE MEXaHU3MBI MAIIMHHOTO O0YYCHHSI.

JladopaTopnasi pabora Ne5

Onucanne 1adbopaTopHoii padorTsl «JInHeiiHasi perpeccusn)

eab: MOHATH U HAYYUTHCS IPUMEHATH METO/T JIMHEHHOUW PErpeccuy B MAITUHHOM OOYYEHUU.
3amgaun:

* U3yUYUTb MOJIENb JINHEWHOTO PErpeccopa;

* MPOU3BECTH O0YUYCHHE MOIEIH;

* pPacCCMOTPETh OCOOEHHOCTH JAHHOTO METOJ[a MAIIUHHOTO O0Yy4YCHHUS,

* IPOU3BECTH MpeACcKa3aHue Ha OCHOBE CO3JJaHHON MOJIEIH.

Jluneiinas perpeccusd ABJIAACTCA OJHUM M3 CaMbIX YHHBCPCAJIBbHBIX METOJO0B MAaIIMHHOI'O
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00y4eHus, T.K. MOXKET MIPUHUMATh Ha BXOJl JaHHBIC PA3IMYHBIX TUIIOB U CTPYKTYp. Takke naHHAs
MO/JIeJIb JOCTATOYHO YCTOWYMBA K NEpeoOyUeHHIO U UIMEET OOJIbIIYI0 CKOPOCTh 00OPaOOTKU JaHHBIX.
B ar0if maGoparopHoii OyayT paccMaTpuBaTbCs BCE HIOAHCHI M MPHHLUIBI pabOTHI 3TOr0 METOJa
KJIaCCU(PUKAIIHH.

JlaGopaTtopHasi padora Ne6

Onucanue 1adboparopHoii padoTsl «/lepeBbsi pelieHuin»
He.m;: IIO3HAKOMUTH O6y‘-IaIOH_[I/IXCSI C METOAOM MAIINHHOI'O 06yquH;1, MOCTPOCHHOM Ha JCPCBBAX
pelIeHnH, a TaK)Ke HAyYUTh CTPOUTH CaMU JIEPEBBSI.
3agauu:
* PaCCMOTPETH MOHSATHE JIepeBa PEIICHUN;
* pacCCMOTpPETh BapUAHTHI IPUMEHEHUS JAHHOU Kiaccu(uKaImm,
* 00y4YHUTh MOJIENIb HA OCHOBE KJIACCOB;
° OT06pa3I/ITB ,Z[OHOJIHI/ITGJIBHBII\/II KJIaCC Ha MOJCJIN U TIOCMOTPCTD PC3YyJIbTAT,
* PaCCMOTPETH ILIIOCHI U MUHYCHI IaHHOW MOJEIH.

OpHMM U3 caMBIX HPOCTBIX ISl TIOHUMAaHHS SIBISETCA KiaccupukaTtop«lpeBo pemeHnit.
OTa MOZENb CTPOUT <«JIEPEBO» KIIACCOB, y KaXIONO U3 KOTOPBIX €CTh CBOM IIapaMeTpBhl.
[Tonagatromume nox 3T mapamMeTpsl JaHHbIE MPUUYUCISAIOTCS K TOMY WM MHOMY Kiaccy. Moxenb
OYCHb YYBCTBUTENbHA K MEPEOOYUYCHUIO U JaHHBIM, KOTOpbIE MOJydaeT Ha BxoJ. JlabGopaTopHas
paboTa MOMOXET HaMm pa3o0paThCsi BO BCEX TOHKOCTAX TAHHOTO METOJa U IOKaXeT BCE €ro
HIOAHCBI.

JlabopaTopnasi paGora Ne7

Onucanue 1a6opaTopHoii padoTsl «MeTox CJIy4alHOIOo jJeca»

Ienb: chopMHUpOBATE NOHATHE CIIy4allHOTO Jieca, a TAKXKe HayYUTh 00y4aroIIUXCsl UCIOIb30BATh
JaHHYI0 MOJCJIb IS pCHICHUA 3a1aY.

3anauu:

* pacCMOTPETH MOHATHE CIYyYalHOIO JIeca;

* PacCMOTPETH IPUMEP KOAA AJIS PELICHUs MPOCThIX 3a/1a4;

* HAYYUTh OAOUPATh MapaMEeTPhl MOJIENIN TS YIyUILIeHUs KauyecTBa POTrHO30B MOJIEIIH.

Cry4aiiHblii Jiec ABIseTCS MOIU(PHUIIMPOBAHHBIM BapuaHTOM «JlpeBa pemieHuit» u He UMeeT
BCEX €ro OTPHIATEIbHBIX OCOOCHHOH, HampuMmep, OH HE YYBCTBHUTEJIEH K mepeodydeHuto. B
nabopaTopHoil paboTe OyIeT paccMOTPEHO CTPOCHHE MJAHHOTO MeToja KIAacCUPHUKAIMU U
MTOTOBOPHUM 00 €ro yCTpOHUCTBE

JladopaTopnasi pabora Ne§8.

Omnucanue nadbopaTopHoi paboter «Padota ¢ OpenCV»

Heab: HAYYUTHh 00YYAIOIIMXCSI OCHOBAM Pa0OTHI ¢ MAITMHHBIM 3PEHUEM U MTOKA3aTh OCHOBHEIC
aNTOPUTMBI PAOOTHI C HUM.

Sagaun:

* pazo0paTh UMIOPT U TPOCMOTP U300paKEHNUS,

* pa300paTh KaApUPOBAHHUE;

* HAyYUTHCS U3MEHATDH pa3Mep N300paxeHHUs;

* HAy4UTHCS IEPEBOPAUMBATH U300pAKECHIE,

* PacCCMOTPETH CTIOCO0 MpeoOpa3zoBaHNEe NU300PAKEHHSI B UepHO-0eT1oe;
* Hay4UThCs PabOTaTh CO CTIIAKUBAHUEM U PA3MBITHEM;

* I3YYUTh METOJI PaCIiO3HABAHMSI JIUII.
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B nmocnenHue rogpl MalMHHOE 3pSHUE MOJTYYMIO OOJIBIIYIO OTJIACKY U BBI3BAJIO HHTEPEC CO
CTOPOHBI HE TOJIBKO YUEHBIX, HO M Pa3INYHBIX HHIKCHEPOB U Pa3pabOTUMKOB «MHTEIUICKTYAIbHBIX)
npwioxkeHuid. B maboparopHoii pabore oOydatomuecs: paccMoTpsT BapuaHT oubmmorexku OpenCV,
HanMcaHHoU Ha si3bike «C++» s Python, onpoOyeM HeKOTOPbIi €€ GyHKIIMOHAT U MIPOTECTHPYEM
KJIACCU(UKATOP AJIsI PACTIO3HABAHUS JIHII

3AJTAHUE JJISI CAMOCTOSTEJBHON PABOTHI

Onncanue NPOEKTHBIX 3aaHUI

1 Onucanue 3a1anus «MamMHHOe 3peHUE U PacO3HABaHMe JIMI] B PeaJbHOM
BpeMEeHN»
Hean: chopmupoBarh ymMeHHss MO HcHojib3oBaHuio OuoOmnoTekn OpenCV camocTosATEILHOMY
MOWCKY MH(OPMAIINHU, CBI3aHHOM ¢ pelIeHneM TIOCTAaBICHHON 3a/a4u.
3apaum:
¢ 3aKpCIIUTh YMCHU pa6OTLI C MAalllMHHBIM 3pCHUCM;
* copMUpOBaTH yMEHHUE TIOWCKA HH(DOPMAITUH;
* chopmupoBaTh YMEHUS IO Pa3pabOTKe MOTHOLEHHOTO MPUIIOKCHHS,
* HAYYUTHCS OTpabaThIBATh OMMOKH MPU pa3pad0TKe MPUIIOKCHHUS.

CamocrosiTenbHast paboTa HeoTheMiIeMasl 3ajada KaXJIOro OOY4Yaromerocss W HMEHHO
MO3TOMY OOYyYalOMIMMCSl MPEIOCTABISACTCS BO3MOXKHOCTh CaMHM DPa3BHBATbCA B JaHHOH oOjacTu.
[IpoekTHOe 3amanne «MalMHHOE 3pEHHE W PACHO3HABAHUE JIUI] B PEAIbHOM BPEMEHM» MO3BOJHT
oOyyaromumcst Oospiie yriayoutbcss B u3yueHue Oubmamorexku OpenCV, a Takke Hay4dHT HUX
HCTIONIb30BaTh OHUINAIBHYIO TOKYMEHTAIHIO K IPOTPAaMMHBIM IPOAYKTaM.

2 Onucanue 3agaHusa «OnTumMuzanusa M nepeodyyeHHe HAa MNpUMepe MeToAa
"K- coceneii'»

Heab: chopmupoBaTh y 00ydaromuxcsi MOHITHE O epe0OyUeHUN U HAyUYUTh ONTUMU3ALMHA MOJEIN
MAaIIHHHOTO 00yYeHHSI.

3amaun:

* 3aKpEMUTh YMEHUs M0 UCTI0JIb30BaHuI0 MeToAa «K-coceneinn;

* cpopMUpOBATH TTOHATHE TIEPEOOYICHHUS;

* HAyYHUTHCS ONTUMHU3UPOBATH MO/IEINb;

JIrobass momens OoOydeHHs WMEET CBOM OCOOCHHOCTH M Y€pThl, HO €CTh BEllb, KOTOpas
00beMHsAEeT UX — 3TO mepeodyueHne. B mannoi pabore oOyuaromuecs OyayT TECTHPOBATh CBOIO
MOJIeJIb Ha YCTOWYMBOCTh M paccMaTpuBaTh Ha rpadukax MOCIEACTBHS MepeoOyUYeHHUs, MbITaThCs
n3berath Mo00HBIX A (PEKTOB M MPABMUIHLHO HACTPAUBATh CBOKO MOJICTb.

3 Onuncanue 3a1aHUS «AHAJIU3 JAHHBIX, BU3YAJIU3ANUA U KJIacCHPUKATM S

esib: HAYYUTHCS MCTIOIB30BATh PA3IMYHBIE METOJIbI KiIacCU(UKAIIMN ¥ BU3YaTU3UPOBATH JaHHBIC
pa3sHBIMU CPEICTBAMU.
3agaum:
b Hay‘lI/ITBCSI HCIIOJIBb30BAThH pa3JII/I‘-IHBIe METOAbI KHaCCI/I(I)I/IKaL[I/II/I;
* HAYYUTHCS pab0TaTh C UMCIOIIMMHUCS JaHHBIMH,
b BaerHI/ITB yMeHI/IH 110 UCITIOJIB30BAHUIO I/IHCprMeHTOB Bn3yam/13au1/11/1.

Pa60Ta C JaHHBIMH — 3TO OJUH U3 CaMbIX CJIIOXXHbIX 3TAaIlOB MaI_HI/IHHOFOO6yquI/I$I U JaHHas
paboTta mMOMOXET oOydarmmmcs emie riay0xke morpy3uTbes BHeE. OOywaromuecs TOJDKHBI
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paccMoTpeTh, Kak OyayT BecTH ceOs pa3ludHble MOJEIHM MAIIMHHOTO OOy4eHWs mpu padore ¢
pa3IMYHBIME Ha0OpaMH JaHHBIX. Tak Kak BCe MOJEIHU IO-pa3HOMY Pa0OTaIOT C pa3HBIMU THITAMHU
JAHHBIX, 2 HEKOTOpPhIE W BOBCE IOJICPKHBAIOT TOJBKO OIPEICICHHBIE THIBI JAaHHBIX, TO W
pe3yabTaT MOXKET OUYEHb CHIIBHO OTJIMYATHCS.
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KoMILIeKT TeCcTOBBIX BOIIPOCOB

10 AUCHUIIIINHE MaimaHoe O6yquI/IC W aHaJIW3 JaHHBIX

1. Cymmapuas oneparuBHas namsate IBM Watson cocrasisier nopsiaxa:
A) 100 ruraGaiit
b) 5000 repaGaiiT
B) 10 3erabaiit
I') 15 Tepabaiir

2. TepmuH bonbiive gaHHbIE OMpeneuI -

3. I[aHHI)Ie, KOTOPBIC 3aHUMAKOT OoubIIIe MI/IPOBOI\/JI naMsaTH OTHOCHTCIIBPHO OCTaJIbHBIX — 3TO

4. BigData — ato

5. Kommanwus, nepBbIM co3zaia TexHonoruto MapReduce — 3to
A) Google

b) Yahoo

B) EMC

I') Oracle

6. JlaHHbIE TEKCTOBBIX (hailIOB C ONpeieIeHHBIMU NAaTTepHaMU ISl UX 00paboTKH (Hampumep,
XML) sBnstoTest:

A) CTpyKTypHpOBaHHBIMU

b) [TomycTpyKTypupOBaHHBIMU

B) KBazuctpykTyprpoBaHHBIMU

I') HectpykTyprpoBaHHbBIMU

7. Tepmun «BigData» B MHQOPMAIIMOHHBIX TEXHOJIOTUAX OTPEACISIET
A) KomrutekcHbIif HA00p METOIOB /IJIs co3/iaHus (paityioB 60JIbIIOro 00BEMa
b) KomnuiekcHblit HaO0p MeT0/10B 00pabOTKU CTPYKTYpPUPOBAHHBIX U HECTPYKTYPHUPOBAHHBIX
JTAHHBIX KOJIOCCAIbHBIX 00bEMOB.
B) ®aitnbl ¢ 607pIIMM KOJITMYECTBOM JIaHHBIX.
I') IlpeacraBienue BpeMeHHU, AHA, MeCALlA M roJja B KAUECTBE 3HAYEHUS KOJUYECTB
MUJUTMCEKYH/I, TPOLIEIIINX C Hayaia Hallei pbl.

8. JlaHHbBIE UMEIOIIHE OTIPeIeIEHHBIN THII, JOPMAT U CTPYKTYpPY (HampuMep, TpaH3aKIIHMOHHbIE
JTaHHBIE) SBIISIFOTCA:
A) CTpyKTypHpOBaHHBIMU
b) [TonycTpykTypupOBaHHBIMU
B) KBasucTtpyKkTyprupoBaHHBIMU
I') HectpykTyprpoBaHHBIMU
9. IlpumepHsIii 00bEM BCeil cymiecTByIoLIel Ha 3emiie nHopMaryn (B O6aiTax) ...
A) 10n11
b) 10721
B) 1071010101
I') 10M71

10. Cpencrom ananu3za B BI (Business Intelligence) siBisiercs
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11.

OCHOBHOE YMEHHE UCCIIEI0BATENIs JAHHBIX XapaKTepU3yeTcs ...

A) YMeHnne HaxoAuTh HanOosee BaXKHbIE AJIEMEHTHI B XpaHUMON HH(POpMaLIuu
b) YMeTs nporuo3upoBaTth UCX0] pabOThI CUCTEMbI

B) HaxoauTh CKpBITHIE JIOTHYECKHE CBSI3U B CUCTEME COOpaHHOW HHPOPMALIUU
I') OtnnuaTh HECTPYKTYPUPOBAHHBIE JaHHBIE OT CTPYKTYPHUPOBAaHHBIX

12. Ompenenute, Kakoi sI3bIK IPOrPaMMHUPOBAHUS U3 MIEPEUUCICHHBIX SBJSETCS HanOoJee BaXKHBIM
JUIs aHAJIUTHKA

13

14.

15.

16.

17.

18.

. Tepmun «BusinessIntelligence» B nH)OpMaIMOHHBIX TEXHOJOTUAX — 3TO

A) C++
B) PHP
B) F#
IR

SA3p1kOM, Ha KOTOpOM OBLT pa3padotan RabbitMQ, siBnisercs:
A) Java

b) Python

B) C++

I') Erlang

['maBHBIM pesyibTaToM mporiecca Business Intelligence siBisiercst

He sBisercs cpeacTBoM aHanusa ...
A) IlponBuHyTas BU3yanu3aius

b) Reporting

B) Predictive Modelling

I') Data Mining

K cpencram npenocrasinenus unpopmannu B «Business Intelligence» oTtHOCHTCH ...
A) I'erepatop HeperIaMeHTUPOBAHHBIX 3aIIPOCOB
b) CoBmecTHast paboTa u ynpaieHue pabourMHU IpoLecCaMu
B) [IpenuktruBHOE MoaenupoBanue u DataMining
I') KapTsl noka3zarenei

HpOHCCCOM COo3aaHus U BBI60pa MOZACIIN IJId NpCACKa3aHnd BEPOATHOCTU HACTYIIJIICHUA

HEKOTOPOTO COOBITHS SIBIISIETCS:

19.

20.

A) OLAP

b) Data Mining

B) Predictive Modelling
I') Data Science

Hensto nponecca He siBnsiercst Businessintelligence

A) NHTeprperarust 00JIbIIOT0 KOJIMYECTBA JAHHBIX;

b) MonenupoBaHue HCXO0B pa3IUYHbIX BAPUAHTOB JCHCTBHIA;
B) Moaudukanus cyIecTByOIEero nporpaMMHOro 00ecTiedeHus;
I') OtcnexuBanue pe3yinbTaToB PELICHH.

Ompenenure 4TO U3 3TOTO HE sBIsAETCS peanuzanueit Hadoop
A) Google MapReduce
b) Phoenix
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21.

22.

23.

24. Spark kak nporpammHas ratdopma, onpeAessionas CTPyKTypy IpOrpaMMHON CHCTEMBI,

B) GreenMint
I') Qizmt

Omnpenenure, Kakue U3 MEPEUNCICHHBIX yHKTOB SIBJISIFOTCS TocTonHCTBaMU MapReduce:
A) OnTumanbHas IPOU3BOAUTEIBLHOCTD

b) DddexTuBHOE TpHMEHEHNE B MAJICHBKHX KJIacTepax ¢ HEOOJIBIIUM 00HEMOM JIaHHBIX
B) Macmrabupyemoctb

I') OTka30ycTOWYNBOCTH

Oozie — 3T0 cucTemMa pabovmXx MPOIIECCOB, OMpeaesIeMas Kak

Kakue koMmmoHeHTHI sSBIsIOTCS YacTssMu MapReduce
A) Task Tracker

b) Name Node u Data Node

B) Job Tracker u Task Tracker

I') Job Tracker, Task Tracker, Name Node u Data Node

ABJIACTCA ...

25.

26.

27.

28.

29.

30.

A) HCTpyMEHTOM /151 KJIaCTEPHBIX BBIUMCICHUN
b) I'paduaeckum aBHIKKOM

B) bubnunorekoii anst paboTsl ¢ rpadamu

I') TexHomoruew pactpeeIeHHBIX BEIYUCICHUN

atite onpenenenne MapReduce

Urto u3 nmepeyucieHHoro spiseTcs Hegocratkom MapReduce
A) OuKcHUpOBaHHBIN aIropuT™M 00pabOTKH JaHHBIX

b) MacmrabupyeMocThb

B) Otka3oycToiuuBOCTh

I') Bo3MO)XHOCTh aBTOMAaTHUYECKOTO paciiapaieTuBaHms
Kaxkoe API 6su10 n06aBneno 8 Hadoop v2.0

A) YAWN

b) YARN

B) SARN

') DARN

Henbto NameNode B HDFS siBnsiercs xpanenue

BepTukanbHoe MacITaOupoBaHUE. ..

A) TpeOyeTr n3MeHEHUH B PUKIAJHBIX IPOrpaMMax, paboTaIONIMX Ha TAKUX CUCTEMax
b) He TpeOyeT HUKaKUX U3MEHEHHI B MPUKJIAJAHBIX TPOrpaMMax, paboTaroMX Ha TaKUX
CHUCTEMaxX

B) YMmenbIaeT npou3BOAUTENBHOCTD KaKI0T0 KOMIIOHEHTa b/

I') YBenuuuBaeT CKOpPOCTh 3arpy3Ku JaHHBIX

Tepmun NoSQL o3nauaet
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MBS

10.

TeMbI IO0KJIA10B

IO AMCHUIIIINHE «MammaHoe O6Y‘I€HHC U aHaJIn3 JaHHBIX)

CoBpeMeHHbIe TeHAeHIINH pa3BUTHA BigData B MUpOBON KOMITBIOTEPHOM HHAYCTPHUH.
CoBpemennble TeHaeHIIMN pa3sutus BigData B Poccuiickoii @enepanum.

[Ipennoceuku pazsutus BigData 8 KYP.

CoBpeMeHHOe COCTOSIHHE oTeparmoHHoi cuctembl Hadoop.

Ortpacnu HapogHoro xo3sicTBaKYP, B KOTOpBIX MOKET OBITH 331€HCTBOBAaHA ONEPALIMOHHAS
cuctema Hadoop.

[Tepeuyenp HapoIHO-X03HCTBEHHBIX 3a1a4 B KUP, koTopble 1enecoodpa3Ho pemaTh ¢
nomoInpio TexHojgoruu MapReduce.

[Tpumenenue Texnonoruit NoSQL B coBpeMeHHBIX OM3HEC MTPOEKTaX.

[lepcriekTHBBI MPUMEHEHHU cpenibl R 1715 aHamm3a cTaTUCTUYECKUX TaHHBIX, HEOOXOAMMBIX
JUIsl IPUHATHS PELICHUH B ypaBiIeHUH I. Yepkecck.

Otpacau HaponHoro xo3sicTBa KYP, B KOTOpbIX MOTYT OBITH 33/1€HiICTBOBAHbI CUCTEMBbI
kiacca DataMining.

IlepcniekTHBBI IPUMEHEHMSI KJIACTEPHOIO aHAJIN3A U €T0 Pe3yJIbTaTOB JJIs yIIPaBICHUS
skoHOoMHuKoK KUP.
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MeToauuecKkue MaTepualJbl, oNpeacjassroumue nNnpoucaypbl OHCHUBAHUA KOMIICTCHIIUN
5.1 KpnTepnn OICHUBAHHUA Ka4Ye€CTBAa BbIINOJTHCHUSA naﬁopaTopHoro MpaKTUKyMa

OneHKa «3a4YTEH0» BBICTABISETCS OOYyYalOLIEMyCsl, €Cli JiabopaTropHas pabdoTa BBINOJIHEHA
IPaBUIBHO U 00YYaIOIIMKCSA OTBETHII HAa BCE BOIIPOCHI, IOCTABJICHHBIE ITPENIO1aBaTEeNIEM Ha 3alUTe.
O1eHKa «He 3a4TeH0» BBICTABIISIETCS 00yUaloneMycsi, ecii JlaboparopHasi paboTa BhIIOJIHEHA HE
NPaBUIbHO WIM OOYYarOIMICS HE MPOSBUI IITyOOKMX TEOPETHUYECKHX 3HAHMM MPH 3aluTe padboThl

5.2 Kpurepumn oueHMBaHUS KA4eCTBA YCTHOIO OTBETA

OneHKka «OTJMYHO» BBICTABISETCA 3a INIyOOKOE€ 3HAaHHE NPEAYCMOTPEHHOIO MPOrpaMMOi
MaTepuanga, 33 YMEHHME 4YETKO, JaKOHMYHO W JIOTMYECKHM IIOCJIEJIOBATEIbHO OTBEYaTh Ha
MIOCTaBJIEHHBIE BOIIPOCHI.

OneHka «Xopomo» — 3a TBEpAOE 3HAHWE OCHOBHOIO (IIPOrpaMMHOI0) Marepuaia, 3a
rpaMOTHBIE, 0€3 CyIeCTBEHHbIX HETOUHOCTEH OTBETHI Ha OCTaBJIEHHBIE BOIIPOCHI.

OreHka «yA0BJIETBOPUTEJILHO» — 32 O0IIee 3HaHUE TOJBKO OCHOBHOI'O MaTepHala, 3a OTBETHI,
COoJIepKalllie HETOYHOCTH WM CJ1a00 apryMEHTHPOBaHHBIE, C HapyIIEHUEM I0CIIEeI0BaTEIbHOCTH
U3JI0KEHUS MaTepuaa.

OneHKa «HeyJAOBJETBOPUTEJ]bHO» — 3a HE3HAaHWE 3HAYUTEIbHOM YacTH IPOrpaMMHOIO
MaTepHuaia, 3a CyIIECTBEHHBIC OIIMOKH B OTBETAX Ha BONPOCHI, 32 HEYMEHHE OPHEHTUPOBATHCA B
MaTepHae, 38 He3HAaHWE OCHOBHBIX MOHATHH JUCHUIUINHBL.

5.3 Kputepuu oleHMBaHUSA TECTUPOBAHUS

[Tpu TectupoBaHMM Bce BepHbIE OTBeTHl OepyTcs 3a 100%.
90%-100% oTan4HO

75%-90% xoportio

60%-75% yIOBIETBOPUTEIHLHO

MeHee 60% HeyA0BIETBOPUTEIBHO

5.4Kputepuy OueHNBAHUS Pe3yJIbTATOB OCBOCHHS AMCHMILJIMHBI HA JK3aMeHe:

OneHka «OTJMYHO» BBICTABISIETCS 3a TINIYOOKOE 3HAHUE MPEAYyCMOTPEHHOTO MPOrpaMMOit
MaTepuasa, COAEepXKaIIerocs B OCHOBHBIX W JOIMOJHUTEIbHBIX PEKOMEHIOBAHHBIX JUTEPATYPHBIX
UCTOYHUKAX, 3a yMEHHE 4YETKO, JIAKOHUYHO U JIOTHYECKH TOCJIeI0BaTeIbHO OTBEeYaTh Ha
MOCTaBJIEHHBIE BOMNPOCHI, 32 YMEHHE aHAJIW3HPOBATh M3y4yaeMble SIBICHUS B HMX B3aUMOCBSI3H U
JTUATIEKTHYECKOM Pa3BUTHUU, MPUMEHSITh TEOPETUUYECKUE TMOJIOKECHUS TIPHU PEUICHUH MPAKTHIECKIX
3azad.
OueHka «XOpomIO» — 3a TBEpPJOE 3HAHUE OCHOBHOTO (IIPOTPaMMHOIO) Marepuaia, BKIOYas
pacdeTsl (Ipy HEOOXOIMMOCTH), 3a TPaMOTHBIE, 0€3 CYIIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
MOCTABIICHHBIC BOMPOCH, 32 yMEHHE NPHUMEHATH TEOPETHUECKUE TIOJOXKEHUS [UIsl PEIIeHUs
MPAKTUYECKHX 3aJau.
OrneHka «yA0BJIETBOPUTENbHO» — 3a 00Iee 3HAaHHWE TOJHLKO OCHOBHOTO MaTepuana, 3a OTBETHI,
coJiep>Kalire HETOYHOCTH WJIM CJIad0 apryMEHTHpPOBaHHbIC, C HAPYIIEHHUEM IOCIEI0BaTEIbHOCTH
U3NIOKEHUsT Marepuasia, 3a cinaboe MPUMEHEHHE TEOPETUYECKUX TOJIOKEHUH TMpU PElIeHUun
MIPAKTUYECKHX 3aJ1au.

OrneHKka «HEY/I0BJIETBOPUTEJIBHO» — 33 HE3HAHHE 3HAYUTENHHOW YacTH IMPOTrPAMMHOIO
MaTepuasa, 3a CyLIEeCTBEHHbIE OIIMOKM B OTBETaX Ha BOINPOCHI, 38 HEYMEHUE OPUEHTHUPOBATHCA B
pacuerax, 3a He3HaHUE OCHOBHBIX MOHATUN AUCIUILITUHBI
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55 KpnTepml OLCHUBAHUSA PE3YyJIbTATOB OCBOCHUSA NUCHUIIJIUHDBI

OneHka «OTJMYHO» BBICTABISIETCS 3a DNIYOOKOE 3HAHUE MPEAYCMOTPEHHOTO MPOrpaMMOit
MaTepHalia, COJICPIKAIICrocs B OCHOBHBIX M JIONOJHUTEIBHBIX PEKOMEHJIOBAHHBIX JHTEPATYPHBIX
HCTOYHHKAX, 3a YMCHHC YCTKO, JIAKOHMYHO W JIOTHYCCKHU TIIOCJICAOBATCIIBHO OTBCYATh Ha
MOCTaBJICHHBIC BOIPOCHI, 32 YMCHHE aHAJTM3UPOBATh M3y4YaeMbIe SIBJICHHUS B WX B3aMMOCBSI3U U
JUAJICKTUYCCKOM pPa3BUTUH, HNPUMCHATH TCOPCTUYCCKUC IMOJIOKCHHUA IIPU PCIICHUU ITPAKTUYCCKUX
3ajau.

OneHka «XOpomIo» — 3a TBEPIOC 3HAHWE OCHOBHOTO (IIPOrPaMMHOTO) MaTepuaina, BKIIOYast
pacdeTsl (Tpy HEOOXOJIMMOCTH), 3a TpaMOTHBIC, O€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHl Ha
IIOCTAaBJICHHBIC BOIIPOCHI, 3a YMCHHC IIPUMCHATHL TCOPCTUUCCKHUC IIOJIOKCHUA [JIA PCHICHUSA
MPaKTUICCKHX 3a/1a4.

OneHka «yI0BJETBOPHUTEIBLHO» — 3a 00IIee 3HAHUE TOJBKO OCHOBHOTO Marepuaia, 3a
OTBETHI, COJEp)KAIlMe HETOYHOCTH WJIM CJIad0 apryMEHTHPOBAHHBIC, C HapyIICHUEM
MOCIIEI0BATEILHOCTH HM3JIOKEHHUS MaTepuana, 3a ciaboe MPUMEHEHHE TEOPETHYECKUX MOJIOKEHUN
NIPY PEUICHUN TPAKTUYECKUX 3a]1ad.

OneHka «HEYI0BJIETBOPUTEIbHO» — 32 HE3HAHWE 3HAYUTEIBHON YacTH MPOrpaMMHOTO
MaTepHala, 3a CylIIeCTBEHHBIE OIIMOKHM B OTBETaX Ha BOIMPOCHI, 32 HEYMEHUE OpPUEHTHPOBATHCS
B pacydeTax, 3a HC3HAHWEC OCHOBHBIX HOHATUH JUCHUITIINHBI.

5.6 Kputepum onieHnBaHus I0KIa1a

OneHKa «OTJMYHO» BBICTABISETCA 32 IIIyOOKOE 3HAHHE NPEAYCMOTPEHHOTO MPOTrpaMMOi
MaTepuaiga, 32 yMEHHE 4YEeTKO, JaKOHMYHO W JIOTMYECKH IIOCJIeJIOBATEIbHO OTBEYaTh Ha
MIOCTaBJICHHBIE BOTIPOCHI.

OneHka «XOpomo» — 3a TBEpAOE€ 3HAHHE OCHOBHOTO (IIPOrpaMMHOI0) Marepuana, 3a
rpaMoOTHBIE, 0€3 CyIIeCTBEHHbIX HETOUHOCTEH OTBETHI Ha OCTaBJICHHBIEC BOIIPOCHI.

OneHka «yA0BJIETBOPUTEJIbHO» — 3a 00Illee 3HAaHHWE TOJBKO OCHOBHOIO MaTepuaja, 3a OTBETHI,
coZiep Kalie HETOYHOCTH WM CJ1a00 apryMEHTHPOBAaHHBIC, C HApyIIEHHUEM IOCIEeI0BaTEIbHOCTH
U3JI0KEHUS MaTepuaa.

OneHKa «HeyJAOBJIETBOPUTEJIBbHO» — 3a HE3HAaHHE 3HAYUTEIBHOH YacTH MPOrPaMMHOTO
MaTepuasa, 3a CylIeCTBEHHbIE OIIMOKU B OTBETAX Ha BOMNPOCHI, 32 HEYMEHHE OPHUEHTHUPOBATHCS B
MaTepHase, 38 He3HaHWE OCHOBHBIX MOHATHH JUCHUIUINHBL.

44



