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1. EJIM OCBOEHUA JUCHUIIJINHBI

Leab ocBoenus AucuMmInHbl "MammHHoe o0yueHue " ¢opMupoBaHHE Y 00yYarOIIuXcs
0a30BBbIX TEOPETHUECKUX 3HAHHUH B 00JIACTH TEOPUU BEPOSTHOCTEH M MAaTEeMaTHYECKON CTATUCTUKU
U CIIOCOOHOCTH K TPUMEHEHHIO TEXHOJOTui 00paboTkM AaHHBIX (B ToM uwMcie bigdata) u
MAaIIMHHOTO O0YYEeHHS K PELICHUIO TPUKIIAJHBIX 33134

HpI/I OTOM 3aJaYaMM JHUCHUIIIIMHBI ABJIAIOTCA:

® W3y4YCHHE OCHOBHBIX METOJIOB TEOPHH BEPOSTHOCTEH, MATEMAaTHUECKOW U MPHUKIIATHON
CTaTUCTHUKHU, UCHOJB3YEMBIC JISA IMOATOTOBKHU aHAJIMTHYCCKUX pCHICHI/If/'I, OKCICPTHBIX
3aKIIIOYCHUN ¥ PEKOMEHIAINN

®  p3y4YeHHE TEXHOJOTHH 00pabOTKU OOJBIINX TAHHBIX M MAIIMHHOTO O0YUYEHNS,;

o I/I3y‘-ICHI/I€ MCTOHOB HCIIOJB30BaAHUA HWHCTPYMCHTOB ONHUCATEIbHON CTAaTUCTUKH U
BU3YaJIM3aI[UH IaHHBIX,

® W3y4YCHHE  BEPOSTHOCTHBIX M  CTaTUCTUYECKMX  METOJOB  JUIS  PEIICHUS
po)eCCHOHANIBHBIX 337124,

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

2.1. JucuunnmHa «MamuHHOEe OOy4€HHE» OTHOCHUTCA K TUCIUIUIMHAM II0 BBIOOPY 4acTH,
dopmupyeMoil yyacTHUKaMu 0Opa3oBaTesbHBIX OTHOWEeHWH bnoka 1./{ucuumiausel (Momynn),
MUMEET TECHYIO CBA3b C APYTUMHU AUCHUIIIIUHAMM.

2.2. B Tabnure mpuBeaeHBI MPEIIICCTBYIONINE U MOCIEIYIOINE TUCITUTUINHBI, HAIIPaBJIICHHBIC HA
(dhopMHUpOBaHKE KOMIETEHITUH AUCITUTUTMHBI B COOTBETCTBUHU ¢ MaTpuIlel kommereHuuid OI1.

IIpeamecTByomue U Nocjaeay0ONAe JTHCIUIIIMHBI,
HalNpaBJIeHHbIe Ha (pOpMUPOBaHHE KOMIIETeHIMIA

Ne

) [TpenuiecTByOIME TUCIUATUTHHBI [Tocnenyromue TUCIUILTHHBL
/11

1. HNHTenneKTyalbHbIE CHCTEMBI H IMpexaunjoMHasi NPaKTHKA

I/ICKyCCTBeHHBIﬁ HHTC/JICKT

Mo0OnabHOe NpOrpaMMHpOBaHue




3. INTAHUPYEMBIE PE3YJIBTATbBI OBYUYEHMUS

[Tnanupyemblie pe3ysbTaThl OCBOCHHsI oOpa3oBarenbHOM mporpammbl (OI) — komnereHunn

00yyJaromuxcsi oOnpenessaioTcs TpeOOBaHMAMHU CTaHaapTa 1o HampapieHuio noarotoBku 01.03.04

[Tpuknagnas MareMaTuka U GOPMHUPYIOTCS B COOTBETCTBHH ¢ MaTpuiield komrereHui OI1

No Homep/ HaumenoBanue B pe3yabTare uzy4eHusi 1M CHUINJINHbBI,
/i HHJIEKC KOMIIeTEeHIIUN o0yuarumecs 10/LKHbI:
KOMIIETEHIIHH (M1M ee YaCTH)
1 2 3 4
1. [1K-3 CnocoO6HOCTH I1K-3.10cymecTBisieT BBIOOP COBPEMEHHBIX
OpPUCHTHUPOBATHCHA B | AJITOPUTMOB KOMHBIOTepHOﬁ MaTeMaTHuKu C
COBPEMEHHBIX  aJropUTMax | IeJIbl0 JalbHEHIIeH peanu3aiui TaKux

KOMIIBIOTEPHOM MaTeMaTHKH,
o0ylaaTe CHOCOOHOCTIMH K

3pPeKTHBHOMY
IPUMEHEHHIO U pean3aluu
MaTeMaTU4eCKd  CIIOMKHBIX

aJITOPUTMOB B COBPEMEHHBIX
IIPOrpaMMHBIX KOMILIEKCaX

AJITOPUTMOB B BUJIC ITPUKIIAHBIX ITPOrpaMm
HJIN IIPUKJIaJHBIX KOMILJICKCOB

[K-3.2 Criocoben MPaKTUYECKU
peanu3oBaTh ~ AJITOPUTM  KOMITBIOTEPHOMH
MaTEMaTUKH JIs JanbHEHIIeH
aBTOMAaTH3allMi  PEIICHUS  MPUKIATHON
3aJa4yu

[1K-3.3 CnocoGeH ocyIiecTBIsITh
ONTUMU3AIMIO AJITOPUTMOB MPU CO3/IaHUU
MPUKJIAIHBIX TTPOTPAMM HIIH MPUKIIATHBIX
KOMIIJIEKCOB




4. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBI

4.1. OFBEM JUCHUIJIMHBI U BUJbI YYEBHOH PABOTHI

Bup y4e6Hoii padoThI CemecTpsl
Bcero yacos Ne 8
yacoB
1 2 3
AyauTopHasi KOHTaAKTHas padoTa (Bcero) 50 50
B ToMm uncne:
Jlexumnm (JI) 20 20
[Tpaktrueckue 3ansatus (113) - -
JlabGopaTtopHbie padoTsI (JIP) 30 30
KonTakTHasi BHeayauTOpHas paboTa, B TOM YHCJIe: 1,7 1,7
WNuauBuayanbHblE U TPYIOBbIE KOHCYIBTAIUH. 1,7 1,7
CamocrosiTesibHas padoTa odyuarouierocs (CPO) 56 56
(Bcero)
Iloozomoska k 3ansmusim (JIP) 12 12
Bvinonnenue unousudyanvrnozo 3a0anus 14 14
Iloocomoeka Kk npomedrHcymouHoMy mecmo8omy KOHMPOJIO 16 16
Camonoozomoska 14 14
IIpomexyrounas 3auer (3) 3 3
arrecranus B TOM 4HcJIe:
[Ipuem 3auera, yac. 0,3 0,3
HUTOIO: 4acos 108 108
OO0uas Tpy10eMKOCTh 3a4. el 3 3




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 8
1. Pazgen 1. Bsenemue B | 2 2 6 10 KOHTPOJIbHBIE
peMETHYI0 00J1acTh. BOIIPOCHI, JOKJIa]
2. Pasnenr 2. 3makomctBO co | 4 4 8 16 TECTOBBII KOHTPOJIb,
crenualIn3upoBaHHBIMU KOHTPOJIbHbBIE
O6ubaMoTeKaMu A3bIKa BOIPOCHI,
nporpammupoBanus Python WHJUBUTyaIbHBIC
JUISE HAy4YHBIX pPacyeToB U 3aJlaHus K
aHanu3a JaHHbIX. NumPy, nabopaTOPHBIM
SciPy, pandas. 3aHSATHIM
3. Pasnenr 3. Merox riiaBHBIX | 2 4 6 12 TECTOBBIN KOHTPOJIb,
KOMIIOHEHT. Baxxnoctb KOHTPOJIbHBIE
HOPMHUPOBKHU JTAaHHbIX. BOIPOCHI,
[IpenobpaboTka  TaHHBIX. WHAUBUAYaIbHbBIE
Pabora ¢ mnpomnymieHHbIMU 3aJlaHus K
3HAYCHUSIMHU. 1ab0paTOpPHBIM
3aHATUAM
4. | Pazgen 4. OcHoBBI | 2 2 6 10 | TecTOBBINl KOHTPOJIB,
MalIMHHOTO OOy4YeHus W KOHTPOJIbHbBIE
OCHOBHBIE  THIIBI  3ajad. BOIIPOCHI,
Kiaccudukamnus 3amaq TOKJIa],
MAaIIMHHOTO O0YYeHHUS. WHANBUIYaIbHbBIE
3aJlaHus K
1abopaTOpPHBIM
3aHATUAM
5. | Pazmen 5. OOGyuenue Ha | 2 2 6 10 | Texkymmii TeCTOBBIN
HEPa3MEUEHHBbIX  JITaHHBIX. KOHTPOJIb,
Kinacrepusanust. KOHTPOJIbHBIE
Hepapxuueckas BOTIPOCHI,
KJIaCTEpU3aLUS. WHAWBUIYaIbHbBIE
3aJlaHus K
1a00paTOPHBIM
3aHATUAM
6 Paznen 6. 3apaun oOyuenus | 2 4 6 12 | Tekymmii TeCTOBBIN
¢ yuuteneMm. Pa3znenenue KOHTPOJIb,
JAHHBIX Ha oOyuvaromue | KOHTPOJIbHBIE
TECTOBBIE. BOIIPOCHI,
WHIUBUIyaIbHbBIE
3aJlaHus K
J1a00paTOPHBIM




3aHATUAM

7 Paznen 7. IloctanoBka | 2 4 6 12 | Tekymuii TeCTOBBIN
3a1a4u perpeccum. KOHTPOJIb,
JIuHEWHBIN perpecCUOHHBIN KOHTPOJIbHBIE
aHaJIu3. BOIPOCHI

8 Pasznen 8. IloctanoBka | 2 4 6 12 | Tekymuii TeCTOBBIN
3a/1a4u KJ1accUpUKaIu, KOHTPOJIb,
0030p OCHOBHBIX METOJIOB KOHTPOJIbHbBIE
ee peuienus. bunapHas wu BOIIPOCHI
MHOTOKJIacCOBast
KJIaCCU(DUKALIHSI.

9 Pazmen 9. Ancambmu | 2 4 6 12 | Tekymuii TeCTOBBIN
QITOPUTMOB  MAIIMHHOTO KOHTPOJIb,
o0yueHusi. ArperupoBaHue KOHTPOJIbHBIE
MOJIEJIEN. AHcaMOiun BOIIPOCHI,
peLIAoIIUX JIEPEBBEB. WHIWBU/TyJIbHBIC

3aJlaHus K
1a0opaTOpPHBIM
3aHATUAM

11 | KonrakTHasg 1,7 NunuBuyansHbIE U
BHEayIWTOpHAas paboTa TpyNIOBBIE

KOHCYJIbTAIIIH

12 | IIpomexxyTOouHast 0,3 | 3auer
aTTecTaIus

HUTOI'O yacoB B cemecTpe 20 | 30 56 108




4.2.2. JlekiIHOHHBIN KypC

Ne HaumeHnoBaunue HaumeHoBaHMe TeMBbI ConeprkaHue JeKIHA Beer
n/n pa3naena JIEKIIUH N
AUCHUTLIUHBI qlco
1 2 3 4 5

Cemectp 8

1. | Pazpen 1. 1.1 Beenenue B IIpuMepsl UCIIOIB30BAHKS METOIOB 2
Beenenne B NPEIMETHYIO 00J1acTh | MAIIMHHOTO OOYYCHUS ISt
IpeIMETHY0 00JacThb MAaIIMHHOTO OOY4YeHHs | MpaKTUYecKHX 3aaad. Kparkuii
MaITMuHHOTO 00y4YeHUSI. 0030p cuHTakcwuca si3bika Python.
[ToBTOpEHUE OCHOB Berpoennsle onepaiyy U GyHKIUH,
POTPaMMHPOBAHUS Ha TUTIBI M CTPYKTYPHI JAHHBIX.
a3bike Python.

1.2 Ipumepsl Kpatkwuit 0030p cuHTaKcuca si3bIka

UCIIOJIb30BaHUS Python. Betpoennsie oneparuu u

METOJIOB MAIlIMHHOTO (GYHKIUH, TUTIBI U CTPYKTYPbI

oOyueHus Juis peuieHus | JaHHbIX. [loBTOpeHne ocHOB

MPUKIIAIHBIX 3a/1a4. MIPOTPAaMMHPOBAHUS HA S3BIKE
Python

2. | Paznen 2. 2.1bubmuorexn NumPy | bubmmorekun NumPy u SciPy. 4
3HAKOMCTBO CO u SciPy. Matputisl. Martpuubl. Pa3pexeHHble MaTpUIIBL.
CHelHaTu3UpPOBaHHbIMU | Pa3pexeHHbIe WnpexcupoBanue, cpesbl.

OubIMOTEeKaMH S3bIKa MaTpPHULIBI. OObenHeHre MacCHUBOB.

MIPOrpaMMHUPOBAHUS NunexkcupoBanue, bubnuoteka pandas. 3anpock! k

Python nist HayuHBIX CpE3BL. TabmuiaM: BEIOOpKa

pacyeToB MaHAIN3a CTPOK/CTOJIOIIOB TIO 3a1aHHBIM

JaHHbIX. NumPy, KputepusiM. Moauduxkanus

SciPy, pandas.. anemeHTOB Tabmuikl. [{ob6aBienne
CTpPOK/cTONIONOB. [ 'pynnupoBka u
arperupoBaHue.

3 | Pazgen 3. 3.1 BaxxHocTh OmnucarenpHble cTaTUCTUKH. O030p 2
Merton riaBHBIX HOPMHPOBKH JJaHHBIX. | Oubnmorek matplotlib, seaborn,
KoMmoHeHT. BaxHocts | [IpenoOpaboTrka bokeh. ba3oBbie THITBI
HOPMHUPOBKH JIaHHBIX. | JAHHBIX BU3YaJIM3alluH TaHHBIX
[Tpeno6paboTka
naHHbIx. PaboTa ¢ 3.2. [IpenobpaboTtka 3HaKOMCTBO ¢ OubanoTeKkoi scikit-
MPOMYIIEHHBIMU naHHbIX. Pabora ¢ learn (sklearn).Ilpeno6paboTka
3HAYEHUSIMHU. MPOMYIIEHHBIMH JTaHHBIX.MeTOo/1 IIIaBHBIX

3HAYCHUSIMHU. KOMITOHEHT.
PaGora ¢ nponyiieHHBIMU
3HAYCHUSIMHU

4 | Paznen 4. 4.1.3amaun mamaHOTO | OOy4YeHUE C yUUTEIeM U 00ydeHHE 2
OCHOBBI MaIIMHHOTO o0yueHwHs. 6e3 yuurens. Kiaccsl 3amau
o0Oy4deHusi U OCHOBHbBIE MAaIIMHHOTO O0yUYEHUSs: perpeccus,

THUITIBI 337a4. KJaccu(uKanus, KIacTepHbII
Knaccudukanus 3agau aHaJIn3, MOMCK aHOMAJIHIA.
MAaIIMHHOTO O0YUYEHMSI.

5 | Pasnmen 5. 5.1. Kiactepuszarusi. Hcnonp3oBanue MeTOq0B 2
OOyuenue Ha Hepapxudeckas CHIDKEHHS Pa3MEPHOCTH U METO/IOB
HEpa3MEUYEHHBIX KJIaCTepU3aIus KJIaCTepU3alluU B 3a]1a4e
JTAaHHBIX. pacro3HaBaHHs PYKOIHCHBIX (P
Knacrepuzanus. (MNIST).




Hepapxnueckas

KJTacTepu3arus. 5.2. Meroa K-cpennux, | O630p METOMOB KIacTepH3alltu,
DBSCAN wu np. peaTn30BaHHBIX B OMOIHOTEKE
sklearn PaboTa ¢ CHHTETHYECKIUMHU
JTAHHBIMH
Paznen 6. 6.1. Pa3nenenue ITpumepsl 3a1ay 00yueHUs C

3anaun o0yueHus ¢
yuuteneM. Pasnenenue
JAHHBIX Ha oOyuaromue
U TECTOBBIE.

JIAHHBIX Ha 00ydJarome
U TECTOBBIE.
Onpenenenne
nepeoOyICHHOCTH
MOJIETH

yuauteneM. BaxkHocTh onpeneneHus
LIEJIEBOM METPUKHU Ka4eCTBa.

6.2. Kputepuu oneHku
Ka4yecTBa IOJYyYCHHBIX
Mozenen

CpaBHEHHE pa3IUYHBIX METPUK
KadecTBa Mojeneidl. Pabora ¢
HecOaTaHCUPOBAHHBIMH HAOOPaMH.

Paznen 7. 7.1.JIuneinpiiiperpecc | OObeTUHEHHE aJITOPUTMOB, 2
[TocTanoBka 3agaun MOHHBIN aHanu3. OTO0p | peanu3zoBaHHBIX B sklearn, B
perpeccud. JIMHEWHBIN | IPU3HAKOB, LETIOYKH U KOHBEHEPHI C TOMOILBIO
perpecCuOHHbIN KOJUIMHEAPHOCT, knacca Pipeline. Peanuzanus
aHaJIN3. BIIUATEILHBIC PErpecCUOHHBIX U
HaAOIIO/ICHUS, aHATTN3 KJIacCU(UKALMOHHBIX MOJEIEH C
OCTaTKOB nomonipio sklearn
7.2.Henapamerpuuecka | PaboTa ¢ cMHTETHUECKUMHU
sperpeccus (siiepHoe nanHbiMu. CaMocTosITeTbHAs
crnaxuBanue). L1 u L2 | peanuzanus Merona rpa€HTHOTO
perymsipu3aimsi. CIycKa
MeTpuku KauecTna.
Paznen 8. 8.1. [locranoBka Peanuszanus kinaccupuKamoHHbBIX 2
[TocTanoBka 3agaun 3a1aun Mojenel ¢ momonibo sklearn.
Kkiaccudukanuu, 0630p | kinaccudukanuu, 003op | Peanuzamnms monmenei Ha OCHOBE
OCHOBHBIX METOJIOB €€ | OCHOBHBIX METOJIOB €€ | MeToa k-Ommkaimumx cocezeit
pereHusi. bunapHas 1 | penieHus.
MHOTOKJIaCCOBast 8.2. Jloructuueckas Meto1 TOTUCTUYECKON PErPECCUH.
KJ1acCUpUKausl. perpeccus. Pematonie | CamocrosiTenbHas peaan3anus
nepeBbs. MeTpuku MeTOoJa rpaJiMeHTHOTO CITyCKa.
KauecTB Peanusanus pemaroriero aepesa.
KIaccupuKanuu
(TOYHOCTB/CIEIUPUIHO
ctb, ROC-kpuBasi,
TJIOMIAAb TTO] KPUBOM)
Pasnen 9. AuncamoOu Peanmuzanusa Moaeiaei ¢ HOMOIIBIO 2
AHCaMOu aNTOPUTMOB | AJITOPUTMOB MeTOo/ia TPaJAMEHTHOTO OyCTHHTA,
MalIMHHOTO OOyYeHHUs. | MallMHHOTO OOyYeHHUs. | METOJa CIy4aiHOro Jeca.
ArperupoBanue brenaunr u cTekkuHr. MeTobt
Mojesnei. AncamOIu otOopa npuszHakoB. ONTUMHU3AUS
peraronmx 1epeBbeB TUTIEPIIapaMeTPOB.
HUTOT'O vacos: 20




4.2.3. J1abopaTopHblii TPAKTHKYM

Ne HaumenoBanmue Beer
HaumenoBaHue Copep:xanue o
ceme pa3jiena . .
ctpa o — Ja0opaTopHoii padoThI JabopaTopHoii padoThI 4yaco
B
1 2 3 4 5
Cemectp 8

7 | Paznmen 1. JlaGoparopHas paboTa JlaGopatopHas pabota 2
Brenenue B «OcHoBHI s1361Ka Pythony. MpeaHa3HaYeHa s
pPEMETHYIO 03HAKOMJICHUS
o0racTsb. 00y4aromuXxcs ¢ A3bIKOM

Python u momoru B
BBITTOJTHEHUH J1a00paTOPHBIX
Y MIPOEKTHBIX 3a7aHuil. B
Hell o0yyarouiecs mo3TanHo
MPOXOJISAT BCE OCHOBHBIE
ACTIeKTa sI3bIKa

7 | Paznmen 2. JlaGoparopHas paboTa JlaGopatopHas paborta, B 2
3HaKOMCTBO CO «Knaccudukarus JaHHBIX KOTOpPOM HaYMHAETCS
CHeLHATU3UPOBAHHBI W3yYCHUE TTPUHIIUIIOB
MU OUOIHOTEKaMu MalIMHHOTo o0y4yeHus. B
SI3BIKA Hell oOydatomuecs OyayT
POTPaMMHUPOBAHUS YUUTBCS paboTaTh C
Python nns HayuHbIX rpaduueckoil nHpopmarmen
pacyeToB M aHAIN3a Y TIPOV3BOMTH aHAIN3
naHHbIX. NumPy, MOJTyYEeHHBIX JaHHBIX U
SciPy, pandas. CaMOCTOSITEJIBHO CTPOUTH

MPOCTEUILINN
KJIacCH(HUKATOP.

JlaboparopHas pabota Pandas — sTo 6mubnuoreka 2

«OcHoBsI paboTsl ¢ Pandas» | s3beika Python, koTopas
MO3BOJISIET CO3/1aBaTh
00BEKTHI, B KOTOPBIX JaHHbBIE
XpaHs;TCs B TAOIUYHON
dbopme. DTO TIepBas
nabopaTopHas pabora,
cBsa3aHHas ¢ Pandas. B neit
oOyuatomuecs: pazoepyT
CTPYKTYPY ¥ OCHOBHBIE
(GyHKIMM JaHHON
OMOINOTEKH.

7 | Pazmen 3. JlaboparopHas pabora | B maboparopHoii pabore 4
MeTton riaaBHBIX «Knaccudukanuss MeToa0M | paccMaTpUBaTHCA METO
KOMIIOHEHT. "K-6nmmxaimmx coceneit'» MamuHHOTrOo 00y4yenus «K-
Baxxuocts O KaMIIuX coceneitn, a
HOPMHUPOBKH JIaHHBIX. TaKXe ero MOJI0KUTEIbHbIC
[TpenobGpaboTka Y OTPHUIIATEIILHBIE CTOPOHBI;
naHHbIX. Pabora ¢ paccMaTpuBaeTCs
MPOITYIIICHHBIMHU OoubmmoTeKa s
3HAYCHUSMU. BU3YaJIM3alluu TaHHBIX U

MaTeMaTHYECKOIo aHalln3a
«matplotliby;




Paznen 4. OcHOBBI
MAaIIuHHOTO
00yueHus u
OCHOBHBIE THIIBI

JlabopaTtopHas pabota
«AHaJIN3 TaHHBIX C
nomortisio Pandasy»

B nanHoii pabote
00y4JaroIrecs: Hay4aTcs
JIeNIaTh CPE3bl, TPYIITHPOBKH,
UHJICKCAIIUIO TAHHBIX T10

3azad. pa3HbIM IapameTpam, a
Knaccudukanus TaK)Ke CTPOUTH rPaUKH MO
3a/1a4 MalllMHHOTO CO3/1aHHBIM CpPE3aM.
00yUYeHMSI.
Pazpen S. JlaboparopHas pabora | OmHUM U3 CaAMBIX POCTHIX
OO0yuenue Ha «/lepeBbs pereHuin» JUTSI IOHUMAaHMUSI SIBIISETCS
HEPa3MEUEHHBIX knaccupukarop «peso
IMAHHBIX. pelieHui». ITa MOAeb
Knacrtepuzauus. CTPOUT «IEPEBO» KIIACCOB, Y
Hepapxuueckas KaXKJIOTO U3 KOTOPBIX €CTh
KJIaCTepU3aLIUSL. CBOM ITapaMETPHI.
[Tonmanatoiue noj 3Tu
napaMeTpsl JaHHBIE
MPUYHUCIISIFOTCS K TOMY WU
MHOMY Kiaccy. Moneinb
OUY€Hb UyBCTBUTEIbHA K
MEepPeoOYICHHIO W TAHHBIM,
KOTOpBIE MOJIy4aeT Ha BXOJ.
Paznen 6. JlabopaTopHas pabora | CyuaitHbIi Jiec SIBISETCS
3anayn 00y4deHus ¢ «Merton ciy4aitHOTO Jeca» MOAU(DUIIIPOBAHHBIM
YUATEIIEM. BapuaHTOM «/lpeBa

Pa3nenenue qaHHBIX
Ha 00yJaroniue u

peHIeHHﬁ» H HC UMCCT BCCX
Cro OTpruuaTCIbHBIX

TECTOBBIE. 0COOCHHOM, HaNpUMep, OH
HE YyBCTBUTEJICH K
nepeodyyenuio. B
naboparopHoit pabote OyaeT
PaccMOTPEHO CTPOCHHE
JAHHOTO METOJIa
Kiaccuukanuu u
IIOrOBOPUM 00 €ro
YCTPOMCTBE.
Paznen 7. JlabopaTopHas pabora | JIuneitHas perpeccus
[TocranoBka 3a1auun «JIuneitnas perpeccus» SBIISIETCSL OJTHUM M3 CaMbIX
perpeccum. YHHUBEPCAILHBIX METOJIOB
Jlunelinblit MAaIIMHHOTO O0yUYeHusl, T.K.
perpecCHOHHBIN MOJKET MPUHUMATh Ha BXOJI
aHaJIu3. JAHHBIE PA3IUYHBIX TUIIOB U

cTpykryp. Taxxke nanHas
MOJIeJIb IOCTaTOYHO
yCTOHYMBA K IIEpe00yUEHHUIO
U UMeeT OOJIBIIYI0 CKOPOCTh
00pabOTKH JaHHBIX.
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7 | Paznen 8. JlabopaTopHas pabora | B mocneaame ros 4
[ToctanoBka 3a1auun «Pabota ¢ OpenCV» MAalIMHHOE 3pEHUE
KJIaCCU(UKAIINH, MOJTYYHIIO OOJIBIIYIO
0030p OCHOBHBIX OTJIaCKY U BBI3BAJIO HHTEPEC
METOJIOB €€ PEIICHUS. CO CTOPOHBI HE TOJIHKO
bunapnas u YYEHBIX, HO U PA3IUYHBIX
MHOTOKJTacCOBast WH)XCHEPOB U
Kiaccuukanms. pa3pabOTUYNKOB

«UHTEJUIEKTYTbHBIX)
npujaoxeHui. B
nabopatopHoit pabore
oOyJaromiuecs: pacCMOTPST
BapHaHT OUOINOTEKN
OpenCV, HanucaHHOHM Ha
s3b1ke «C++» s Python,

7 | Paznen 9. JlaGopaTopHas pabora | JlaboparopHas pabota 4
AncamOun «ManuEHOE  3peHue U | TO3BOJIUT O0YYaIOIIUMCS
aJITOPUTMOB pacro3HaBaHue I B | OonbIIe yrimyOuThcs B
MaIIHHHOTO PEaTBHOM BPEMEHI» W3y4YCHHE OMOTNOTEKH
00yueHwusI. OpenCV, a Takke Hay4YuT UX

UCIIOJIb30BATh

opUIIHATBEHYIO

JIOKYMEHTAITUIO K

IPOrPaMMHBIM MPOIYKTaM
UTOroO: 30

4.2.4. llpaxktuueckue 3ansiTus (He npexycMoTpeHs! yueOHBIM TTAHOM)
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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 8

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
pazneny. [loaroroBka K AOKJIaLy.

2. Paznen 2. 2.1. UteHne KOHCTIEKTA JIEKIIH, padoTa ¢ 8
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. 6
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 6
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. 6
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




6 Paznen 6. 6.1 PaboTa ¢ IeKIMOHHBIM MaTepHaJIOM, TIOUCK 6
3amaun 00y4eHus ¢ 1 0030p JUTEPATYPHI U IEKTPOHHBIX
yuureneMm. Paznenenue HMCTOYHHKOB
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 Paznen 7. 7.1. UteHne KOHCTIEKTA JIEKIIH, padoTa ¢ 6
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 Pazgen 8. 8.1 UreHune KOHCIIEKTA JIEKIIHi, paboTa ¢ 6
[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 Paznen 9. 9.1 UteHune KOHCIIEKTA JIEKIIH, padoTa ¢ 6
AHcamM0II1 anropuTMOB nuteparypoil. [logroroska k
MAaIlIMHHOTO 00Yy4YEeHUSI. J1a00pPaTOPHBIM pabOTaM.
9.2 UreHune KOHCIEKTa JIEKIUH, paboTa ¢
nureparypoil. [Toaroroska k
J1a00paTOPHBIM pabOTaM.
9.3 [loAroToBKa K HNTOTOBOMY TE€CTHPOBAHHUIO
HUTOI'O yacos: 56
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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 siBIsieTcs UCXOIHOW (OpMOM BCEro yueOHOro Mpolecca, UrpaeT HANpPaBIISIOUIYI0 U
OpPraHM3YIOLLYyI0 pPOJb B CaMOCTOATEIbHOM M3YYEHMM InpeameTa. BaxkHelas poab 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 yKa3zaHusi VISl NOJATOTOBKH 0O0y4yalomuxcs K Ja00paTOpPHBIM
3aHATHAM

Benymieil aumakTHUecKOW IeENbl0 JIa0OPaTOPHBIX 3aHATUH SABISETCS CUCTEMaTH3alMs M
000011IeHne 3HaHUI MO M3y4yaeMoil Teme, NMPHOOpeTeHHEe NMPAKTUUECKUX HABBIKOB MO TOMY WIIU
JIpyroMy pasfeny Kypca, 3aKpeIuleHHe IMOJyYeHHBIX TEOpeTHYecKux 3HaHuil. JlaboparopHbie
palboThI COMPOBOXKAAIOT U MOEPKUBAIOT JIEKIIMOHHBIHN KypC.

OOyuaromuiics JOKEH MOATOTOBUTHCS K BBIMOJHEHHUIO JIAOOPAaTOPHBIX paboT CTpOro B
COOTBETCTBUM C COJAEPKaHUEM Kypca.

B nauane kaxgoro nabopaTOPHOTO 3aHATHS OOYYAIOLIUICS JOIDKEH O3HAKOMHUTHCS C
TEOPETUYECKUM MaTepUaIoM, HEOOXOIUMBIM Il BHITIOJHEHUS TEKYyIIeH J1abopaToOpHOH pabOTHI.

[ToaroToBUTH OTBETHI HAa KOHTPOJIBHBIE BONPOCHI, KOTOPBIE IPEICTABIAIOTCS B KOHIIE
Ka)XJ10# JTabopaToOpHOM paObOTHI.

Kaxnas maboparopnass paboTa COIEpXKHUT CIHCOK WHAMBHIYaJbHBIX 33JaHUN, Ha
BBINOJIHEHHE KOTOPBIX 00yUYaIOIMNACS TOJIKEH ObITh TOTOBBIM.

[lomyueHHble pe3ynbTaThl BBHINOJIHEHUS JAaOOpaTOPHON pabOThl OOYyYaroIIMMCS IOJKEH
yMeTb 0(pOPMUTH U OBITH TOTOBBIM K YCTHOH 3alllUTE.

5.4. MeToanuyeckne yKa3aHus 10 CAaMOCTOATEIbHOI padoTe 00y4arommuxcst

CamocrosiTenpHas paboTa 00yJaronuxcsl BKIIOYAET B CEOsl BBHITIOJIHEHHE PA3IMYHOTO poja
3aJJaHUl, KOTOpble OPHUEHTHPOBAHbI Ha OoJjiee TIyOOKOE YCBOGHHE MaTepuaja H3ydyaeMoi
JucuumuinHel. [1o kax ol TeMe IUCHUIUIMHBI 00yYaroluMes IpeiaraeTcs epeueHb 3aaHui s
caMOCTOSTeNbHON paboThl. K BHIOTHEHNIO 3aJaHUI JIS1 CAMOCTOSITETILHON paObOThl PEABABISIOTCS
cienyomuye TpeOOBaHMs: 3a/laHusl JOJKHBI HUCIIOJIHATHCA CaMOCTOSITENIbHO M IPENICTaBISATHCS B
YCTaHOBJICHHBIN CPOK, a TaKXKe COOTBETCTBOBATh YCTAHOBJIEHHBIM TPEOOBAaHUSAM MO O()OPMIICHHUIO.
OOyuaromumcst ClieyeT:

- PYKOBOJCTBOBAThCS Ipa)ukoM caMOCTOSITEIbHOIN paboThl, ONpeieTICHHBIM Ha Kadepe;

- BBITIOJTHATH BCE TUIAHOBBIC 33/IaHUS, BhIJaBaeMbIe TIPENoIaBaTesieM JIJIsl CAMOCTOSTEIIbHOTO
BBINOJIHEHUS, U pa30MpaTh Ha JJAOOPATOPHBIX U KOHCYJIBTAIMSX HESICHBIE BOTIPOCHI,

- TpH TOATOTOBKE K OK3aMEHy TNapajUielbHO MpOopadaThiBaTh COOTBETCTBYIOIIHE
TEOpPETUYECKHE W MPAKTUYECKHE pa3/eibl AUCHUIUIMHBI, (UKCHUPYS HESCHbIE MOMEHTBI IS MX
00CYK/IeHUS Ha TUTAHOBBIX KOHCYJIbTAIUSIX.

B npouecce moAroToBKM K MPAaKTUYECKUM 3aHATHAM, 00ydYaroMMcss He0OOXOAUMO 00paTUTh
0coboe BHMMaHHE Ha CAMOCTOSTEIbHOE HM3y4YeHHE PEKOMEHIIOBAHHOW y4eOHO-METOIUYecKOi (a
TaKKe HayYHOU U MOMYJISIPHON) JIUTEpPaTyphbl.

CamocTrodaTtenbHas pabota ¢ yueOHUKaMHU, y4eOHBIMU MTOCOOMSIMH, HAYYHOM, CIIPaBOYHON U
NOMYJIAPHOM ~ JNUTepaTypod, MaTepuajaMH  NepuoJuuecKux  u3gaHuii  u  MHTepHera,
CTaTUCTHYECKUMH TaHHBIMH SIBJsieTCss HamOoiee S((EKTUBHBIM METOJOM IIONyYeHHsI 3HAHWH,
MO3BOJISIET 3HAYUTEIIBHO aKTUBU3UPOBATh MpOIlecC OBIaieHus nHpopmanuei, cnocodcTByer Oosnee
IIyOOKOMY YCBOGHHIO M3y4aeMOro Marepuana, GopMHUPYET y OOydYaroIMXCs CBOE OTHOIICHHE K
KOHKpPETHO! npobieme.

Bonee Tiay0OKOMY pPacKpBITHIO BOIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JOTIOJTHHUTEIBHOM
JUTEPaTypoi, PEKOMEHJOBAHHOM NpenojaBaTesieM [0 KaXA0il TeMe CEeMHUHApCKOro WIH
NPAaKTUYECKOTO 3aHSATHS, YTO IO3BOJISIET OOYYArOIIMMCS TPOSIBUTH CBOIO WHAMBHIYaJIbHOCTH B
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pamMKax BBICTYIUICHHS HA JAaHHBIX 3aHSATHSX, BBISBUTH IIUPOKHHA CIEKTP MHEHHU IO M3ydaeMou
npoOieme.

IToaroroBKa npe3eHTALIMM U JOKJIAAa

JUis TOATrOTOBKM MpPE3CHTAllMM pPEeKOMEHAyeTcs ucnoib3oBath: PowerPoint, MS Word,
AcrobatReader, LaTeX-oBckmii maker beamer. Camasi mpocTtas mporpamMma Jjisi CO3JaHHS
npesentanmii — MicrosoftPowerPoint. [Iynis moAroToBku mpe3eHTanuud HEOOXOAuMO cobpatbh
00paboTaTh HavaIbHYIO HH()OPMAITHIO.

[TocnenoBaTenbHOCTD TOATOTOBKU ITPE3EHTALIMU:

1. Yetko chopMynnpoBaTh 1ielb IPE3EHTALMU: BBl XOTUTE CBOIO ayJUTOPUI0 MOTHBHUPOBATH,
yOeuTh, 3apa3uTh KaKOM-TO uaeell UM npocTo (OpMaIbHO OTYUTATHCS.

2. Onpenenuth KakoB OyAeT (GopMar NMpe3eHTaluu: KUBOE BBICTYIUIEHHE (TOTJa, CKOJBKO
OyzeT ero MpoAOKUTEIBHOCTD) WK 3JIEKTPOHHAS PACCHIIKA (KAaKOB OyAeT KOHTEKCT MPE3EHTALINN).

3. Otobparh BCIO COAEpPXKATEIbHYI YacTh Ul MPE3EHTAlMM U BBICTPOMTH JIOTMYECKYIO
LIENIOYKY IPEICTABJICHNUS.

4. OnpenenuTh KIFOYEBbIE MOMEHTHI B COACPKAHUH TEKCTA U BBIJECINUTD UX.

5. Omnpenenuts BUABI BHU3yaln3aluu (KapTUHKM) JUISI OTOOpakeHUs MX Ha claiiiax B
COOTBETCTBHUH C JIOTHKOMH, IEJIbIO M CTICIIU(UKON MaTepuraa.

6. IlonoOpats nu3aiiH ¥ (GOpMATUPOBATH CHAMIBI (KOJIMYECTBO KApTUHOK M TEKCTa, UX
pacroioKeHue, IIBET U pa3Mep).

7. IIlpoBEpUTH BU3yaIbHOE BOCIIPUITHE NTPE3CHTALIUH.

K Bugam Bu3yanu3alMud OTHOCATCS WIIIOCTpAlMM, oOpasbl, AuarpamMMbl, TaOJIUIbL.
WnmrocTpanus - mpeJcTaBIeHUEe PeajJbHO CYIIECTBYIOIIEr0 3pUTEIbHOTO psiga. OO0pasbl — B OTIMUNE
OT WuTocTpaiui - Meradopa. VX Ha3HaueHHE - BBI3BATh AMOIMIO W CO37aTh OTHOIICHHE K HEM,
BO3/CUCTBOBATh HA ayJUTOpUI0. C MOMOIIBIO XOPOIIO MPOAYMAHHbBIX M MPEICTABISAEMBbIX 00pa30B,
uHpOpMaLUs MOXET HaJoJAro OCTaThCsl B MaMATH uyelloBeka. Jluarpamma - Bu3yalu3anus
KOJIMYECTBEHHBIX M KAa4EeCTBEHHBIX CBsA3eH. VX HMCHONB3yloT A yOeIUTENbHON JEMOHCTPAaLUU
JAHHBIX, JUIsI MPOCTPAHCTBEHHOIO MBIIUIEHUS B JIONOJHEHHE K Jiormdeckomy. Tabmuna -
KOHKPETHBIN, HAIVISIIHBIA U TOYHBIM I0Ka3 JaHHBIX. E€ OCHOBHOE Ha3HA4YE€HUE - CTPYKTypPUPOBATH
MH(POPMALIKIO, YTO OPOH 00sIeryaeT BOCIPUATHE JaHHBIX ayUTOpUEH.

[IpakTuueckue coBETHI IO MOATOTOBKE NMPE3EHTALMU TOTOBTE OTIENIBHO:

®  [I€YATHBIM TEKCT + Clailibl + pa3gaTOYHbId MaTEepUal;

® cnaiinpl - BU3yalbHas MMojavya MH(OpMAILUMHM, KOTOpas JIOJKHA COAEP)KaTb MUHUMYM
TEKCTa, MAaKCUMYM U300pa’KeHUH, HECYIIUX CMBICIIOBYIO HArpy3KY, BBITJIAIETh HATJISIAHO U NIPOCTO;

®  TEKCTOBOE COJEP)KAHME NPE3CHTALlMM — YCTHas pedb WJIM YTEHUE, KOTOpas OJDKHA
BKJIIOUATh apTyMEHTHI, (DaKThl, 1I0Ka3aTeIbCTBA U SMOIINH;

®  PEKOMEHJyeMOE€ YMCIO claioB 17-22;

e oOs3arenpHass uHGbOpMauus JUIs Tpe3eHTAUu: Tema, (aMuaus W WHUIHMAIBI
BBICTYMAIOLIET0; IUIAaH COOOLIEHMs; KpaTKUe BBIBOJBI M3 BCEro CKa3aHHOTO; CIIMCOK
HCIOJIb30BaHHBIX UCTOYHHUKOB;

®  pa3gaTOYHBIM MaTepuai — JI0JKEH 00ecreurnBaTh Ty K€ INIyOuHY M OXBaT, YTO U KUBOE
BBICTYIUICHHE: JIIOJU OOJIbIIE JOBEPSIOT TOMY, YTO OHM MOTYT YHECTU C COOOM, 4YeM HcUe3aroluM
n300paKeHMsIM, CJIOBa M CJlaibl 3a0BIBAIOTCS, a Pa3laTOYHBII MaTepuan OCTAeTCsl MOCTOSHHBIM
OCsI3a€MbIM HAIlOMUHAHWEM; DPAa3JaTOYHbIN MaTepuan BaKHO pa3JaBaTh B KOHIIE INPE3EHTAIUU;
pa3faTouyHbIi  MaTepualbl  JOJDKHBI  OTJIMYAThCS  OT  CHAMIOB, JOJKHBI OBITH  Oonee
MH(GOPMAaTUBHBIMH.

Tema noxsaga moikHA OBITH COTJIACOBAHHA C MpenojaBaTeleM M COOTBETCTBOBATH TEME
yueOHOro 3aHsATUS. Marepuanbl OpU €ro MOATOTOBKE, JIOJDKHBI COOTBETCTBOBAaTh HAy4YHO-
METOAMYECKUM TpeOOBaHUSAM By3a W OBITh YyKa3zaHbl B Jokjaae. HeoOxoaumo coOmonaTh
perjJaMeHT, OTOBOPEHHBIN MPH MONy4YeHUU 3ajaHusl. MumrocTpaluy 10KHBI OBITh JJOCTaTOYHBIMU,
HO HE YPE3MEPHBIMH.

PabGora oOyuaromierocs Haja JOKJIAIOM-IIpPE3EHTAlMEN BKIIIOYAeT OTPabOTKY YMEHHUS
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CaMOCTOSITENILHO 00001IaTh MaTepHall M JeJIaTh BBIBOJBI B 3aKIIOYCHUH, YMEHUS OPUCHTHPOBATHCS
B Marepuajlie U OTBEeYaTh Ha JONOJHUTENIbHbIE BOIPOCHI CIyIIaTedei, OTpabOTKy HaBBIKOB
OpaTopcTBa, YMEHUS IPOBOAUTH AUCITYT.

JlokiiaquuKy JTOJDKHBL 3HaTh U yMETh: cOOOLIaTh HOBYIO HH(GOPMAIUIO; HCIIOJIb30BATh
TEXHUYECKHUE CPEJICTBA; XOPOIIO OPHUEHTHPOBATHCS B TEME BCErO0 CEMUHAPCKOTO 3aHSTHUS,
JUCKYTHPOBaTh U OBICTPO OTBEYATh HAa 3a/JaHHbIC BOIPOCHI, YETKO BBHIMOJIHATH YCTAHOBICHHBIN
pernamenT (He Oonee 10 MUHYT); UMETh MPEACTABICHUE O KOMITO3UIIMOHHON CTPYKTYpe JAOKIana u
Ap.

CTpyKTypa BBICTYIJICHUS

Berymienne nomoraer obecreyuTh ycrexX BBICTYIUICHHS 10 JiI00oil Tematuke. Berymuienue
JOJDKHO COJepXkaTh: Ha3BaHME, COOOIIEHHE OCHOBHOM HIEH, COBPEMEHHYIO OIEHKY MpeaMera
U3TIOKEHUS, KpaTKOe MepedHCIeHUE pPacCMaTpPUBAeMbIX BOIPOCOB, XKUBYIO HHTEpECHYIO (opmy
U3JI0KEHUS, aKIIECHTUPOBAHNE BHUMAHUS HA BaXXHBIX MOMEHTAX, OPUTMHAIBHOCTD MOAX0/A.

OcHOBHast 4acCTh, B KOTOPOM BBICTYHAIONIUN JODKEH TTYOOKO PaCKpBITh CYTh 3aTPOHYTOMN
TEMBbI, OOBIYHO CTPOUTCS IO MPUHIUITY OTYETa. 3a]ja4a OCHOBHON 9acTH — MPEJICTABUTh JOCTATOYHO
JAHHBIX JUIsI TOTO, YTOOBI CIyIIATeNd 3aWHTEPECOBAINCH TEMOW M 3aXOTeIH O3HAKOMHUTBCS C
Matepuanamu. [Ipu 3TOM Jioruyeckas CTpyKTypa TEOPETHIECKOro OJIOKa He JOJDKHBI TaBaThCs Oe3
HaTJISTHBIX TTOCOOUA, ayIM0-BU3yalIbHBIX U BU3YaJIbHBIX MaTepUaNoB. 3aKIIOUEHUE — SICHOE, YETKOE
0000111eHIe U KPATKHE BBIBOJIBI, KOTOPBIX BCET/IA XKIYT CIYyIIATENN

5.5. MeToanuyeckue yKka3aHus 10 NOAT0TOBKe K TeCTHPOBAHUIO

YcneniHoe BBIMIOJIHEHHWE TECTOBBIX 3aJaHHM SBISETCS HEOOXOAMMBIM YCIOBHEM JUIS
3aKperyIeHUs] U3y4eHHOro MaTepuaia. TecToBble 3aJjaHusl MOArOTOBIECHbI HA OCHOBE JIEKIIMOHHOTO
MaTepuana, y9eOHUKOB M Y4eOHBIX MOCOOWMN MO AWCIMILIMHE, W3IaHHBIX 3a TOCJIECIHUE S5 JIeT.
dopma U3TOKEHUS TECTOBBIX 3aJaHMM TO3BOJSET 3aKPENUTh W BOCCTAHOBUTH B MaMSTH
npoiieHHbl  Matepuas. llpennaraempie TeCTOBblE 3aJaHUsl OXBATHIBAIOT Y3JIOBBIE BOIPOCHI
TEOPETUUYECKMX U MPAKTUYECKUX OCHOB Mo gucuumiuHe. [lns dopmupoBanus 3amaHuit
UCIIONIb30BaHA 3aKphITask U OTKpbITas (OPMbI BOMPOCOB. Y 0Oy4YaIOIIErocs €CTh BO3MOXKHOCTH
BbIOOpa MPaBWJIBHOTO OTBETA WJIM HECKOJIbKMX MPaBWJIBHBIX OTBETOB M3 4YMCJA MPEAJIOKEHHBIX
BapMaHTOB. A B BOIPOCaX OTKPHITOM (HOPMBI IOMOTHUTH CAMOCTOSTENBHO. J[s BBIMOIHEHUS
TECTOBBIX 3aJaHuil oOyuwarouiyecss JODKHBI U3YYWUTh JICKUMOHHBIM MaTepuag 1o TEMe,
COOTBETCTBYIOIIIME Pa3eibl yUeOHUKOB, YIEOHBIX TOCOOMIA U APYTUX JUTEPATYPHBIX UCTOYHUKOB.
PenerunirionHbie TeCTOBBIE 3a/laHUsI cojepkaTcs B pabodeit ydueOHO# mporpamme aucuurinHbl. C
HUMHU I11eJIeCO00Pa3HO 03HAKOMUTHCS P MOATOTOBKE K KOHTPOJILHOMY TECTHPOBAHUIO.

IIpomeskyTOUHAs aTTeCTALMS

ITo uroram 8 cemectpa mpoBoauTcs 3adeT. IIpu moaAroToBke k caaue 3adeTa peKOMEHAYETCs
II0JIB30BAThCs MaTepUagaMH JIEKIIMOHHBIX 3aHATHM U MaTepuaiaMH, U3y4EHHBIMHU B XOJI€ TEKyIeH
CaMOCTOSITENIbHOM pabOTHI.

3ayeT MpOBOJUTCS B YCTHOH (popme, BKIIOYAET MOJATOTOBKY M OTBETHI OOydarouierocs Ha
TECOPECTUUCCKHUEC BOIIPOCHI. ITo mroram 06yquI/1$1 IMPOBOAUTCA 3a4€T, K KOTOPOMY JOITYCKArOTCA
oOyuaromuecs, UMEIOIINe TOJI0KHUTEIbHbIE PE3YIIbTATHI M0 3aLIUTE J1aOOPaTOPHBIX PadoT.
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6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

Ne Buabl yueOHoli padoTsl O0pa3zoBaTe/bHbIE TEXHOJIOTHHU Bcero
n/n 4acoB
1 2 3 4
Cemectp 8
1 | Jlexyus. 3HaKOMCTBO C O0630pHas JeKIus. 2
Pa3IMYHBIMH METOJIaMU
npenoOpaboTKU JaHHBIX,
OTHMCaTEIbHBIMU
CTaTUCTUKAMHU U OCHOBHBIMHA
croco0aMu BU3yaIn3aliuu
JaHHBbIX, METOJaMHU CHHUXKXCHUA
Pa3MEpHOCTH.
2 | Jlexyus. JTanbl pa3BUTHUS TexHomorus  pa3BUTHS  KPUTHYECKOTO | 2
HCKYCCTBCHHOI'O MHTCJIJICKTA MBINIJICHUA
3 Jlexyus. AHaIU3 NaHHBIX C Jlexiusi, Tpe3eHTalUs C HUCIONIb30BaHUEM | 4
rmoMorisio Pandas PowerPoint.
HToro yacon 20
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YUYEBHO-METOANYECKOE n NH®OPMALIMOHHOE OBECIIEYEHHUE
AN CHUIIJINHBI
7.1. IlepeyeHb OCHOBHOM M JIONOJHUTEIbHOI yUeOHOIl JJuTepaTypbl

OcHoBHasi IMTEpaTypa

1. CuneBa, 1. C. Ananu3 gannsix B cpeae R. U. 1 : yue6noe mocobue / Y. C. CuneBa. —
MockBa : MOCKOBCKHI TEXHUYECKUN YHUBEPCUTET CBs3U U uHPopmatuku, 2018, — 32 c.
— Texcr : anexTponnsiit // Iludposoit oopazoBarenbubiil pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/92422 html . — Pexxum noctyna: a1 aBTOpU3MP.
M0JIb30BaTENEH

2. Jlrobumuesa, O. JI. biiounoe rmiaHupoBaHue HKCIIEPUMEHTA M aHAJIN3 JaHHBIX : yuyeOHoe
nocobue / O. JI. Jlioommuesa. — Hmkaunit HoBropon : Hmkeropoackuii rocygapcTBeHHBIN
apXUTEKTypHO-cTpouTenbHbIN YHUBepcuTeT, DbC ACB, 2018. — 30 c. — ISBN 978-5-528-
00276-7. — Texct : anextponnsbli // Lludposoit o6pazoBarensHbIi pecypc IPR SMART :
[catiT]. — URL: https://www.iprbookshop.ru/80885.html . — Pexxum noctyna: s
aBTOPU3UP. MOJIL30BATEINCH

3. Menbauuenko, A. C. MaremaTnyeckasi CTaTUCTUKA M aHAJIU3 JJAHHBIX : yuyeOHoe nocooue /
A. C. Menpanuenko. — Mocksa : Uznarensckuii Jlom MUCuC, 2018. — 45 ¢. — ISBN
978-5-906953-62-9. — TekcT : anekrponHsii // Lndpooit o6pazosarensuslii pecype IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/78563.html . — Pexum gocrymna:
JUISL aBTOPU3UP. MTOJIb30BaTEIEN

JlonoIHUTeIbHAS JTUTepaTypa

1. AHanu3 JaHHBIX KQUeCTBEHHBIX UCCIIEIOBAHUN : TaOOpAaTOPHBIN MPAKTHKYM / COCTABUTEIN
A. II. Ucromuna. — CraBpormoinsb : CeBepo-KaBkazckuii dpenepanpubiii yauBepcutet, 2018.
— 108 c. — Tekcr : anextponHslii // Ludposoii oOpazosatenbhblil pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/92674.html . — Pexum gocryna: ais

aBTOPU3UP. T0JIb30BATENCH

2. Illnapesa, I'. B. Ananu3 nanHsix : yae6HO-MeTonudeckoe mocodue / I'. B. [lInapesa, XK. I'.
[TonomapeBa. — Cumdeporons : YHUBEPCUTET SJKOHOMHKH U yripaBieHus, 2019. — 129 c.
— Texcr : anextponHbIi // Ludposoii oOpasoBarenbhblii pecypc IPR SMART : [caift]. —
URL: https://www.iprbookshop.ru/89482.html — Pexxum goctyna: 1uist aBTOpU3UD.

II0JIb30BaTEIEH

3. . ¥Yac, Makkunnu Python n ananu3 nansaeix / Makkunnm Yac ; nepeBoq A. A. CITMHKUH. —
Caparos : [IpodobpazoBanne, 2017. — 482 c. — ISBN 978-5-4488-0046-7. — Tekcr :
anextpoHHsii // LludpoBoi odpazoBarenbubiii pecypc IPR SMART : [caiiT]. — URL:

http://www.iprbookshop.ru/64058.html . — Pexxum mocTtyma: njst aBTOpu3up.
M0JIb30BaTENEN

7.2. llepeyenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH «AHTEepHeT»

1. http:// fcior.edu.ru - @enepanbHbIil HEHTP HHPOPMAITMOHHO-00PA30BATENBEHBIX PECYPCOB;

2. http://elibrary.ru- Hay4nas siekTpoHHast OMOJIMOTEKA,
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7.3. Uu¢popManiuoOHHbIE TEXHOJIOTHH, JUIEH3MOHHOE POTrPaMMHOe o0ecrieyeHue

JIM1eH3uoHHOoe nporpaMmmMHoe¢ o0ecneuyeHue

PexBU3NTHI JINIEH3HIT/ 1OTOBOPOB

Microsoft Azure Dev Tools for Teaching
1. Windows 7, 8, 8.1, 10

Nnentuduxarop mognucunka: 1203743421
Cpok nevictBus: 30.06.2022

(IpOJUICHHE TTOITUCKH )

MS Office 2003, 2007, 2010, 2013

Ceenenust 00 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

JIuuensus 6eccpoyHast

AnTuBupyc Dr.Web Desktop Security Suite

JIMIIeH3NOHHBIN CepTUPHUKAT
Cepuitnbnii Ne 8DVG-VI6F-H8S7-NRBC
Cpoxk nevictbus: ¢ 20.10.2022 no 22.10.2023

udposoii 06pazoBaTenbHBIN pecypc
IPRsmart

Jlunensuonnsiii qorosop Ne 10423/2311 ot
30.06.2023 r.

Cpok aeitctBus: ¢ 01.07.2023 r. o
01.07.2024r.

Becniatnoe I10: Python, Lazarus, Firebird, IBE Expert, Pascal ABC, Python, Sumatra PDF, 7-

Zip,

21



8. MaTepuaibHO-TeXHUYECKOE o0ecnevyeHne JUCHMILTHHbI
8.1. TpeGoBaHus kK ayTUTOPUAM (MIOMeELIEHUSAM, MeCTaM) /1JIsl NPOBeIeHUs 3aHATHI

YueoHas ayuTopus IJid IIPOBEACHUN 3aHATHIA JTJeKIIMOHHOI'0

Criennanu3upoBaHHasi MeOEIb:

Hocka menoBas — 1 mr., maptel — 10 ., ctyaes — 30 mT.,, cTyn msArkuii — 1 mr., crTou
OJTHOTYMOOBBIH MPEno1aBaTeIbCKUi — | MIT., KOMIBIOTEPHBIE CTOIBI — 10 mmT.

TexHuyeckue cpeiacTBa OOy4YeHHs, CHOyXKallke [Uis MpeJocTaBieHUus ydeOHOW uHpopManuu
OO0JIBIION ayAUTOPUU:

[TIK — 8 mt. OKpaH HACTEHHBIN PYJIOHHBINA — | IIT.

ITpoektop — 1 mir.

Y4yeOHast ayauTopus JAJI5 IPOBeIeHHUs 3AHATHI CEMMHAPCKOI0 THIIA, KYPCOBOI0
NPOEKTUPOBAHUA (BbINOJHEHUE KYPCOBBIX PadoT), IPYNNOBbIX M HHIAMBHAYAJIbHBIX
KOHCYJIbTAalMil, TEKYLIEro KOHTPOJISI U MPOMeKYTOYHOI aTTecTaluu
Criennanu3upoBaHHast MeOEIb:

Hocka menoBas — 1 mr., maptel — 10 T, ctyaes — 30 mT.,, cTyn MsArkuid — 1 mr., cTou
OJTHOTYMOOBBIH TMPEINo1aBaTeIbCKUI — 11IT., KOMITBIOTEPHBIE CTOJNBI — 10 mIT.

TexHuyeckue cpeacTBa 00yueHUs, Cay>Kallue Juisl IpeAoCcTaBiIeHus yueOHoi nHdopManuu
OO0JIBIION ayAUTOPUH:

ITK-8 mt.

DKpaH HaCTEHHBII pyJIOHHBIN — | 1IT.

[IpoekTop — 1 miT.

JlabopaTopusi METPOJIOTHH, CTAHIAPTU3AIUYN U MOATBEPKICHUSI COOTBETCTBHUS
Crnenunann3upoBaHHasi MEOEIb:

Hocka menoBas — 1 wmr., maptel — 10 wrT., crynss — 30 wT.,, ctyn MArkuit — 1 mr., cron
OJTHOTYMOOBBIN MPENOAABATENBCKUAN — | MIT., KOMIIBIOTEPHBIE CTOIBI — 10 1mIT.

TexHuueckue cpeincTBa OOydeHUs, CIy)Kallue s IpelocTaBieHus y4yeOHoW HMHpOpManuu
OOJIBIIION ayTUTOPUH:

[K — 8 mir.

DKpaH HaCTEHHBIN PYJOHHBIN — | mIT.

ITpoexrop — 1 mir.

ITomemenne 1Jisi CaMOCTOATEILHOM PadoOTHI.
bubnunoreuno-uzgarensckuii neHTp. OTAET 00CITY)KUBaHUS IEYATHBIMU U3JaHUSIMU
CrnenmanusupoBanHasi MeOenb: Paboune crombl Ha 1 mecto — 21 mT. Crynes — 55 mr. HaGop
JIEMOHCTPAIIMOHHOTO ~ O0OpYyJIOBaHUSA ¥  y4eOHO-HATISAOHBIX  TOCOOWH, 00ecTieunBaIONINX
TeMaTUYeCKHe WITIOCTPAIMK: SKpaH HacTeHHbIH — 1 mT. [Ipoekrop — 1mt. HoyTOyk — 1 mi.
NnpopmannonHo-o6udanorpaduueckuit oraen. Crnennaiu3upoBaHHas MeOeb:
Paboune crosbl Ha 1 mecto - 6 mr. CTynbs - 6 mT. KomnbioTepHas TeXHUKA ¢ BO3MOXHOCTbBIO
nojkioueHus: k cetu «MHTepHET» M oOecreyeHueM I0CTyla B AJIEKTPOHHYIO HWH(OPMAalMOHHO-
obpazoBatensHyto cpeny PI'BOY BO «CeBKaBl'A»: nmepcoHanbHbIil KOMIBbIOTEp — | T, CKaHep —
1 mr, M®Y — 1 .
Otnen o0cmy>XKUBaHUS SJEKTPOHHBIMU U3JAHUSMHU.
Crnenunanu3upoBaHHas MeOeb: paboune cTobl Ha 1 MecTo — 24 T, CTyNIbs — 24 1IT.
HaGop neMoHcTpanmoHHOro 00OpyIOBaHMS M Y4E€OHO-HAIIAAHBIX MOCOOMH, 00ecneuynBarOMINX
TEMaTUYECKHE WUIIOCTpAllui: WHTEpaKkTUBHas cucrema - | mr., MoHutop — 21 mr. CereBoit
tepmuHan — 18 mr. [lepconanbubiil komnbroTep — 3 wt. MOV — 2 wit. [IpunTtep — 1 .

[Tomerienue 1t XpaHeHHUs U MPOPUIAKTHUECKOTO 00CITy)KUBaHUS Y4eOHOr0 000pYJOBaHUS.
CrneunanusupoBanHas mebenb:lllkad — 1 wT., cTym — 2 mrT., Kpecao KOMIbIOTEPHOE — 2 MIT., CTOJ
YIJI0BOM KOMITBIOTEPHBINA — 2 MIT.,TYMOOUKH C KJIIOUOM — 2 mIT. Y4yeOHoe nmocodue (mepcoHaabHbIN



KOMIIBIOTEP B KOMILJIEKTE) — 2 HIT.

8.2. TpeGoBaHusi kK 000py10BaHNI0 PadOYMX MeCT NpenogaBaTeys U 00y4aroUuXcs

1. PaGouee mecTo mpenogaBaTels, OCHAICHHOE KOMIBIOTEPOM.

2. PabGoune Mecta 00y4aromMxcs, OCHAILlEHHbIE KOMIIBIOTEPAMHU C JOCTYIIOM B ceTb «/HTepHET»,

npeaHa3HaYeHHBIC 71 paOOThI B UPPOBOM 00pa30BaTEIBHOM pecypce.

8.3. TpeGoBaHusi K cieuaIU3HPOBAHHOMY 000PYAOBAHMIO —HET
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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 JMCIUIIVIMHE MaiimaHoe o0ydyeHue

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

Maimmmnaaoe oOy4eHue .

Komnerenuuu, popmupyembie B npouecce u3y4eHus INCHUNINHBI

NHnekc @opMyIMpPOBKa KOMIIETEHIIUN

IIK-3  |CriocoOHOCTh OPUEHTHUPOBATHCS B COBPEMEHHBIX aJITOPUTMAaX KOMIbIOTEPHOM
MaTeMaTHKH, 00J1a1aTh CIIOCOOHOCTAMU K YPPEKTHBHOMY IPUMEHEHUIO U
peann3ai MaTeMaTHYeCKH CI0KHBIX aITOPUTMOB B COBPEMEHHBIX POTPaMMHBIX
KOMILJIEKCaX

2. Jranbl ((OPMUPOBAHNS KOMIIETEHIIUN B MpoIecce OCBOCHUS JUCHUIIMHBI

OcHOBHBIMU ~ 3TanamMu  (DOPMUPOBAHMS  yKA3aHHBIX KOMIICTCHIIMA TPU  U3yYCHHUH
00yJarOMMUMHUCS TUCIHUILIMHBI SBISIOTCS TIOCIEOBATEIIEHOE N3YUYEHUE COICPIKATENIHO CBA3aHHBIX
MeX1y co00ii pa3ienoB (TeM) yueOHbIX 3aHATHI. V3ydeHne kaxaoro pasaena (TemMbl) mpenoaaraet
OBIIQJICHWE  OOY4YaIOUIMMHCA  HEOOXOJUMBIMH  KOMIETEHIMSIMH.  Pe3ynprar  arrectanuu
00yJaromMXxcsi Ha Pa3JIMYHbIX dTanax (GopMUPOBaHMS KOMIIETCHIIMH MTOKa3bIBACT YPOBEHb OCBOCHUS
KOMIIETEHIIMI 00y4JaroIMMuUCs.

OTanmHOCTh (OPMHPOBAHUS KOMIIETEHIMI TPSMO CBS3aHA C MECTOM JMCIWIUIMHBI B
00pa3oBaTeNbHON MPOTpaMMe.

Paznennl (TeMbl ) 1M CIATIHHBI DopmupyemMbie KOMIIETCHIIMA
(koabI)
[1K-3
Pa3pen 1. +
Brenenue B mpeAMETHYIO 001aCTh.
Paznen 2. +

3HAKOMCTBO CO CIIeIHAIN3UPOBAHHBIMHU
O6ubsmoTexkaMu si3plka mporpammuposanus Python
JUIS HAYYHBIX pAcyeTOB M aHaju3a AaHHbIX. NumPy,
SciPy, pandas.

Pasnen 3. +
MeTto[ rinaBHBIX KOMIIOHEHT. BaxkHOCTB
HOPMUPOBKH JaHHBIX. [IpenoOpadoTka naHHBIX.
PaboTa ¢ nponyIieHHbIMU 3HAUECHUSIMH.

Paznen 4. OCHOBBI MaITUHHOTO OOYYCHUS U +
OCHOBHBIE TUIIbI 3a/1a4. Kiaccudukanmst 3amau

MaIIMHHOTO O0YYEHUSI.

Paznen 5. +
OOydeHne Ha HEPa3MEUCHHBIX JIaHHBIX.
Knacrepuzamnus. Mepapxudeckast KnacTepu3aius.

Paznen 6. +
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3amaun o0y4yeHus ¢ yunreneM. Pa3jenenne JaHHbIX
Ha 00yJarolie 1 TeCTOBbIE.

Paznen 7.
ITocranoBka 3agauu perpeccuu. JIMHeHHbIH
pErpecCUOHHbIN aHAJIN3.

Pazpgen 8.

[TocTanoBka 3agaun Kiaccuukammuu, 0630p
OCHOBHBIX METOJIOB €€ pellleHus. buHapHas u MHOTO
KJIaccoBas KJacCu(puKaIus.

Paznen 9.

AHcaM0I11 aIrOpUTMOB MAILIMHHOTO O0YYEeHHUS.
ArperupoBanue Mojieneld. AHCaMOIN peIaronnx
JICPEBbEB.
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3.Iloka3aTejn, KPpUTEPUH U CPEICTBA OLICHUBAHUS KOMIIETEHIUH, JopMupyeMBIX B pouecce H3y4YeHHs JUCIUIITHHbI
IK-3 - CiocoOHOCTh OPHEHTHUPOBATHCS B COBPEMEHHBIX aJITOPUTMaX KOMITBIOTEPHOW MaTeMaTHUKH, 00J1a/1aTh CIIOCOOHOCTSIMHU K APPEKTHBHOMY
IIPUMEHEHHUIO U PEANIM3allii MaTEMaTHYECKU CIIOXKHBIX AJITOPUTMOB B COBPEMEHHBIX IPOIPAMMHBIX KOMIUIEKCAX

Hl-[l]l/lRaTopl)l JOCTHXKCHUHA

CpecTBa olleHMBaHMs Pe3y.JIbTATOB 00y4eHHsI

KOMHETCHINH Kputepnn onennBaHus pe3yIbTaTOB 00y4eHHs
HEY/IOBJIETBOPUTEJIBLHO | YAOBJIETBOPUTEILHO XOpo1Io OTJINYHO Texympmii Hpomexyrounas
KOHTPOJIb aTTecTalus
1 2 3 4 5 6 7
IMK-3.1 Ocywmecrsiusier BbiOOp | He Moxer ocyriecTBUTh YacTUIHO OCYIIECTBIIIET MOoJKeT OCyILECTBUTD BBIOOD OTIMYHO OCYILECTBISIET BBIOOP KOHTPOJILHBIE 3ayer
COBpPEMEHHBIX ITOPUTMOB | BBIOOP COBPEMEHHBIX BBIOOP COBPEMEHHBIX COBPEMEHHBIX aJITOPUTMOB COBPEMEHHBIX AJITOPUTMOB BOIIPOCBL, JOKIIAL,
KOMITBIOTEPHOH MaTeMaTHKH C | aJrOpUTMOB AITOPUTMOB KOMITBIOTEPHOI MaTeMaTHKH KOMITBIOTEPHON MaTeMaTHKH C
LeNbl0 JTAIbHENIIeH peanu3alMyd | KOMIIbIOTEPHOMN KOMITBIOTEPHOM C LIEJIBIO JajIbHEH e LIeJIbI0 albHENIIeN peaau3auu TCCTUPOBAHKC.
TaKuX alTOPUTMOB B  BHUJE | MaTeMaTHKH C IEIBbIO MaTEeMaTHKH C IEJIbI0 pea3anuu Takux TaKduX AITOPUTMOB B BUIC
MPUKIATHBIX ~ [POrpaMM WM | JAJbHEWIIeH peamu3anun JABHEUTIIEH peanr3anui aJTOPUTMOB B BHJIC MPUKJIATHBIX TIPOTPaMM WITH
MIPUKJIATHBIX KOMIUIEKCOB TaKuX AITOPUTMOB B BUJIC TaKUX aJITOPUTMOB B BUJIC MPUKJIATHBIX TPOrPaMM HITH MIPUKJIIATHBIX KOMIUIEKCOB
MPUKJIATHBIX TPOrpaMM MPUKJIaJHBIX TPOrPaMM MIPUKJIaTHBIX KOMIUIEKCOB
WIH TIPUKIJIAJHBIX WY TIPUKJIQJHBIX
KOMILJIEKCOB KOMILIEKCOB
[IK-3.2 Cmocoben mpaktudecku | He MokeT peamzoBathb MoxeT peanu30BaTh ¢ ModxeT pealn30BaTh AITOPUTM KOHTPOJTEHEIE 3ayer
peanr30BaTh AITOPUTM aITOPUTM KOMITBIOTEPHON HacTUYIHO peai30BbIBACT HEOOIBIINMH OIIMOKAMHU KOMITBIOTEPHON MaTeMaTHKH IS BOIIPOCHL,
KOMITBIOTEPHON MaTEeMaTHKH JUIST | MaTEeMAaTHKH IS ITOPUTM KOMITBIOTEPHON aJITOPUTM KOMITBIOTEPHON JaJIbHEHIIIeH aBTOMAaTH3aIMH
JaTbHEHIIICH aBTOMAaTH3aI[IN JabHeHIei MaTeMaTUKH IS MaTeMaTHUKH JUIs JajibHeHIIel | peleHus NpuKiIaHoN 3a1aun TECTHPOBAHMC,
pelIeHus IPUKIIaJIHON 3a1aun aBTOMATH3ALIMU PELICHUS nIalbHEeHIeH aBTOMATH3ALIMU PELICHUS HUHIUBHUIYAJIbHBIC
NPUKITAIHOMN 3a1a4u ABTOMATH3AIMH PEIICHHS NPUKITAHOMN 3a1a4u 3aIaHIsI K
MIPUKJIAAHON 3a/1a4u Ha60paTOprlM
3aHSATUAM
[IK-3.3 Cnocoben He mosxer ocyiecTBisTs YacTUuHO OCYILIECTBIISIET MokeT OCyIIECTBIISTh OTIIYHO MOXKET OCYIIECTBUTH KOHTPOJIGHBIE Bayer
OCYIIECTBIISTH ONTHMHU3AIINIO ONTUMH3AIIUIO aJITOPUTMOB | ONTUMH3AIUIO AJITOPUTMOB | ONTUMH3AIUIO aJITOPHTMOB ONTUMH3AIUIO aJITOPHUTMOB TIPH BOIIPOCHL,
aJTOPUTMOB TIPH CO3JIaHUU MIPU CO3J[AHWH MPUKJIATHBIX | MPU CO3JaHUM MPUKIAJHBIX | MPU CO3JaHUM MPUKIATHBIX CO3JIaHHU TPHUKIIAJIHBIX TPOrPaMM
MPUKJIAHBIX TIPOrPaMM UITH MIPOTPAMM HJIH MPOrpaMM WA MPOTPAMM HJIH TIPUKITAHBIX WM TIPUKJIJTHBIX KOMILJICKCOB TECTHPOBAHMC,
NPUKIAHBIX KOMIIIEKCOB IPUKIAHBIX KOMIUICKCOB IPUKJIAHBIX KOMIIJIEKCOB KOMILJIEKCOB WHINBHUAYAJIbHBIC
3aJaH1A K
71a60PaTOPHBIM
3aHATUSAM.
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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.

BOl'[pOC])I K 3a49€Ty
IO AUCHUIIIINHE

Mo AUCIUIIIMHE MalnHaHoe 00ydYeHue

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
pacnpenenenus ciuy4aitHoi BennuuHbl. CBolcTBa GyHKIMHpacpeneinenus. MuaukaTop
COOBITHA KaK MpOCTeiias ciydaiiHas BenuunHa. OyHKIUs pacnpeeieHuss HHAUKaTopa
COOBITHSL.

JluckpeTHble clly4yailHble BEIMYMHBI U UX BaKHEUILINE YUCIIOBBIE XapaKTEPUCTHUKHU.
JluckpeTHas ciydaiiHasi BenuuuHa. Psij pacnipenenenuss HpyHKIUsS pacipeaeIeHus
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. MyJbTHUKOJUIMHEAPHOCTD U TUI0Xast 00YCIOBIEHHOCTh KOBAPHAIIMOHHOW MaTPHUIIBI.
27. I'pebHeBas perpeccus. MeTon nacco.

28. JluneitHble KIacCU(PUKATOPHI.

29. MeTtoa cTOXacTU4YECKOr0 rpaJueHTa. YiydiieHue cxontuMoct meroaa SGD.
30. Jloructuueckas perpeccus.

31. Meroa onOpHBIX BEKTOPOB.

32. JIuHeiHO pa3/enuMble BEIOOPKH.

33. JIBoiicTBeHHas 3a1aua. HenmunaeitHbie 0000meHws. Bo3MOXHBIC BUIBI P

34. JIuneitnble MosieH Ki1accU(UKALIUU U PETPECCUN

35. Jloructuyeckasi perpeccusi U CiydailHbli Jiec.

36. JIuneitnas perpeccus, Lasso u RF-perpeccus. [loctpoenue u oT00p NMpu3HAKOB.
37. Metobl Ki1actepranuu. TUIBI KIIACTEPHBIX CTPYKTYP.

38. dyHKIMOHAN KadyecTBa Kiactepusauu. EM-anropurm.

39. Meron k-cpennux. Mepapxudeckas KiacTepu3amusi.

40. ®opmyna Jlanca-Yunbesamca.

41. beicTpas arnoMepaTHBHas K1acTepu3anusl.

42. OCHOBBI aHaJIN3a BPEMEHHBIX PSAJIOB

43. Obyuenue 6e3 yuutens. MeTos rinaBHBIX KoMIOHEHT. Kitactepu3anus

KOHTpOJIbHLIe BOIIPOCHI

0 JUCUMILIMHE MalllMHHOE O6¥‘ICHI/I€ .

Bomnpocs! k pa3zaeay 1.
1. OO0mras mocTaHOBKA 3a/1a4X MAIIMHHOTO O0YYEHUSI.

2. OOydeHue ¢ yuuteneM U 0e3 yuuTess, 00ydeHHE ¢ TTOIKPEIUICHHEM.
. 3amaum KIacCU(UKAINN, BOCCTAHOBJICHUS PETPECCHH, TPEICKA3aHUSI.
. Mogenu anropurmoB. [IpuzHaku. Tunel npu3HAKOB.

[TonsTre QyHkIMOHANIA KayecTBa.
BeposiTHOCTHasi MOCTaHOBKA 33/1a4H.

Ouenka o0oOmaromeit cnocoonoctu. [Ipobiema nepeodyueHus.
Kpurepun oneHku kauecTBa pabOThl aITOPUTMOB MaIMHHOTO 00yueHust. ROC-kpuBbie.

o0 NN R W

[TpuMepbl MpaKTHYECKUX 3a7a4 MATHHHOTO 00y4eHUs

Bonpocsl k pa3zgeay 2.
bubmuorexu NumPy u SciPy.

Marpuiipl. PazpexxeHHble MaTPUILBI.

WNunexcupoBanue, cpesbl. O0beIMHEHNE MAaCCUBOB.

bubnnoreka pandas.

3arnpocs! K TabauaM: BEIOOpPKa CTPOK/CTONIOLIOB 10 33JaHHBIMKpUTEpHsIM. Moauduxanus

A e

DJIEMEHTOB TAOJIUIIBL.
6. Jlo6aBnenue cTpok/cTondioB. I'pynmupoBka u arperupoBanue. O0beMHEHNE TaOIHUI]
(pa3nuuHbBIe BUIIBI jOIn).



7. MHoromepHsie AaHHBIE: MyJIbTHHHACKCH. Oneparun stack-unstack. [TocTpoenue cBoTHBIX

tabymi (pivottables).

Bonpocsl k pa3geny 3.

A e

OnwucarenbHbIe CTATHCTHKH.

0630p O6ubmmorek matplotlib,seaborn, bokeh.
bazoBbie THITBI BU3yalH3aluy JaHHBIX.
3HakoMcTBO ¢ OnbanoTekoit scikit-learn (sklearn).
[TpenobpaboTka JTaHHBIX.

Bomnpocsl k pa3geay 4.

I.
2.
3.
4.

[Taker sklearn.

OcHOBHbIE (PYHKITHH.

Pa6ota ¢ nanapiMu u3 Habopa MNIST (pykomnucHbie dpHI).
PaboTa ¢ CHHTETHUECKUMU TaHHBIMH

Bomnpocs! k pa3zaeay S.

SANANE N e

OOy4eHre HaHEPa3MEUYCHHBIX JaHHbBIX.

HopmupoBka naHHbIX.

Knacrepuzanus.

Hepapxuueckas KiiacTepusarusl.

Merona Kcepennux, DBSCAN u ap.

0O0630p METOIOB KIACTEPHU3alUU, PEATU30BAaHHBIX B OnOroTeke sklearn.

Bonpocsl k pa3aeny 6

N AE WD -

OOyuenue ¢ yunresneM u 0e3 yuuTens, 00ydeHue ¢ HOJKPENIeHUEM.

3anaun KnaccupUKaIM, BOCCTAHOBJICHUS PErPECCHH, TPEACKA3aHMUS.

Mopenu anroputmoB. [IpusHaku. TUIIBI IPU3HAKOB.

[TonsTne pyHKIMOHANA KauecTBa. BeposaTHOCTHAS MOCTaHOBKA 3a/1a4H.

Onenka o6o0maromeit ciocodnoctu. [Ipodiiema nepeodydeHus.

Kpurepun onienku kauectsa paboThl anropuTMoB MaimHHOTO 00y4yenust. ROC-kpuBble.
ITpuMepbl NpakTUUECKUX 3a7ja4 MALTMHHOTO 00y4eHUs

Bomnpocs! k pazneny 7

NSk WD -

p—t e e \O
W N = O

[TocTaHoBKa 3a/1a4 TUHEHHON perpeccuu U JIMHEHHOU KilacCU(UKAIIUH.

MeTo1 HaUMEHbIINX KBAJAPAaTOB B MATPUYHOMN (opMe.

AHanutrueckoe peuienue. Perynspuszanus B 3a1a4 perpeccuu.
MynbTUKOIIIMHEAPHOCTD U I1J10Xasi 00yCIOBIEHHOCTh KOBAPUAIIMOHHON MaTPHIIbL.
I'peOHeBas perpeccusi.

Meron nacco.

Jluneitnple K1accuPpUKaTOPHI.

Meroa cTOXaCTU4ECKOTO TPAJUEHTA.

VYayumenue cxogumoct metoga SGD.

. Jloructruueckas perpeccus.

. Meroz onopHbIX BEKTOPOB.

. JIuneiino pasnenumble BbIOOpKH. [|BoiicTBeHHAs 3a/1a4a.
. Henuneiinpie 0600mmenus. Bo3moxHbIe BUABI AP
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Bonpocsl k pa3aeny 8

[TocranoBka 3amaun kinaccudukanuu, 0030p OCHOBHBIX METOJ/IOB €€ PEIICHHUS.
bunapHas 1 MHOTOKJIacCOBast KJIacCU(UKALINS.

Jloructuueckas perpeccus.

Pemaromue nepesbsi.

Mertpuku KadecTBa

Knaccudukamuu(tounocts/crieninpuaHocts, ROC-kpuBasi, TUIOMIA b TIOT KPUBOWA).
MeTto1 TOTUCTUYECKON PErPECCUH.

S IR O i e

CamocrosTenpHas peanusanusa METoJa I'paAuC€HTHOI'O CITyCKa

Bonpocsl k pa3aeny 9
1. AncamOnu anrOpUTMOB MAIIMHHOTO O0yUYEHUSI.

2. ArperupoBaHue MoAeIEN.
3. AmncamOnu pemaromux aepeBseB. MeTo ] ciay4aifHoro jgeca. ['pagueHTHbId OyCTHHT.

KoMmiekT 3agaHui 1J1s1 1a00PaTOPHBIX 3aHATHI 10 AMCIHHUILINHE
«MamnnHoe o0y4yeHue »

JlabopaTopnast padora Nel
Onucanne 1adboparopHoii padorsl «OcHOBBI 3bIka Python»
Ilesib: 03HAKOMUTBCSI C OCHOBaMH s3bIka Python, momyuuTh yMeHHsI 17151 BBIOJIHEHHS TaTbHEUIIINX
71ab0paTOPHBIX padoT.
Sagaun:
-U3y4UTh TUIN3ALHUIO 1aHHBIX;
-HAY4YHThCA MOJIb30BaThes NUKIaMu «for» u «whiley;
-paccMoOTpeTh «BeTBIeHHe» B Python;
-0TpaboTaTh 3aJjau C UCIOIB30BAHUEM KOHCTPYKIMH «try-except»;
-pazo6path GYHKIUHU U IPOCTPAHCTBA UMEH.
Jannas naboparopHas paboTa nmpegHasHaueHa /Uil 03HAKOMJICHUs o0ydaromuxcs ¢ si3pikoM Python
Y TIOMOIIIM B BBITIOJTHEHUH JTAOOPATOPHBIX U MPOEKTHBIX 3a/aHuil. B Hell oOyyaromuecs mo3TamnHo
IIPOXOJAT BCE OCHOBHBIE aCIEKTa SI3bIKa, TAKHE KaK:
1. Tunmzanus DaHHbBIX.
2. IIpocTpaHCTBO UMEH.
3. OyHKIHH.
4. 1 uKIIBL.
5. BerBnenus.
6. MckmtoueHus

JlabopaTopHasi paGora Ne2

Onucanue adoparopHoii padorsl «Knaccupukanusi JaHHBIX»

Heab: HayuuTbest paboTaTh C JAHHBIMU IIPU TOMOLIY BU3yaJIbHbIX HHCTPYMEHTOB U pa300paTh a3bl
KJIaccu(UKaLUK MPH MOMOIIM HOCTPOSHUS POCTEUIIIEro KiIaccu(pukaTopa co CTaTHYHBIMU
napaMmeTpami.

3anaumu:

* HAyYUThCS aHAIU3UPOBATH JIaHHBIE;

* c(hopMHUPOBATh MOHATUE MATEMATUYECKUX CPE30B;

* [IOJIyYUTh YMEHHUSI B paboTe C BU3yaJlbHBIMH UHCTPYMEHTaMU;

* IOCTPOUTH KJIACCU(PUKATOP HA OCHOBE JIAHHBIX MOJYUYCHHBIX IPU aHAJIM3E;
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* HAYYUTHCS KaTHMOpOBaTh HEHPOCETH /IS MOTydeHUs 00Jiee TOUHBIX OTBETOB.

[lepBast nabGoparopnas paboTa, B KOTOPOH HAUMHAETCS HW3y4YCHHUE MPUHIMIIOB MAIIMHHOTO
oOyuyenusa. B Heil oOyuwaromecs OyayT yuuTbes paborath c rpaduyeckod uHpOpmanued u
NPOMU3BOJUTH AHANIW3 TOJMYYCHHBIX JIAHHBIX M  CAMOCTOSATENBHO CTPOUTH  MPOCTEUIINI
knaccupukarop. Jlannas paboTa NOMOXKET MOHATH MPOCTEHINNE MOHATHUS M HPUHIUIBI pabOTHI
0oJiee CIIOXKHBIX KJIacCU(PUKATOPOB

JlabopaTropHas padora Ne3

Onucanue adoparopHoii padorsl «Kinaccupukauus meroaom "Koamkaiimux coceneit' »
Heab: n3yuuTh METOJ MPOCTEUIITNI METO KilaccupuKanuu JaHHBIX«K-Ommkaiimmx cocenein» u
HAYYUTHCS POU3BOAUTDH OIIEHKY JAHHBIX C MIOMOIIBIO0 BU3YaJIbHBIX HHCTPYMEHTOB Python.
3agauu:

* IeTaJbHO pa3o0paTh METOI MAITMHHOTO 00y4YeHus «K-OmmKalmx coceneny;

* HAYYUTbCs paboTaTh ¢ MHPOpPMaLUE;

* chopMHpOBaTH MOHATHE MATEMATUYECKUX CPE3OB;

* IOJIYYUTh YMEHHSI B pa0b0OTe C BU3yallbHBIMH HHCTPYMEHTAMU;

* Hay4UThCS KaTuOpoBaTh HEUPOCETh AJIsl MOJyueHus: 60j1ee TOUHBIX OTBETOB.

B artoit maboparopHoii pabote OyaeT paccMaTpUBaThCI METOJ MaIIMHHOT000yYeHHs «K-
ONMMKANIIINX coCeNiel», a TAKKE €To MOJIOKUTEIbHBIC U OTPUIATENFHBIE CTOPOHBI; PACCMOTPUM
OMOIMOTEKY I BU3yaIM3alliy JaHHBIX U MaTeMaTHYECKOro aHainu3a «matplotliby; Oynem
MIPOU3BOJIUTH KaTMOPOBKY HEMPOHHOWCETH JUIs OTYYESHUSI MAaKCUMAJIbHOTO MPOLIEHTA MTPABUIIBHBIX
OTBETOB, a TAKXKEOOCYAUM TIPOOIeMy IepeoOydeHuUsI B HEUPOCETIX.

JlaGoparopnas padora Ned

Onucanue 1adboparopHoii padorel «OcHOBBI padoThl ¢ Pandas»

[lenb: HayuuTHCA MOJIb30BaThes OMbMMoTekor Pandas u e€ BCTpoeHHBIMHOOBEKTAMU ISt
BU3YaJHM3alliy IaHHBIX B JaTacerax.

Sagaun:

* IOJIyYUTh YMEHUS 10 UCTIOJIb30BaHUI0 OnbmoTeku Pandas;

* copmupoBath nousaTus o DataFrame u Series;

* HAYYUTHCS CTPOUTH rpadMKH ¢ MOMOIIIBIO Scattermatrix (MaTpuiia paccenBanus) u matplotlib.

Pandas — »To0 Oumbmmotexa s3pika Python, koTopast mo3BOJsSET C03/1aBaThOOBEKTHI, B
KOTOpPBIX JaHHBIE XpaHATCS B TaOMU4HON ¢dopMe. ITO OCHOBHOWCTPYKTYPHBIH OOBEKT
HEOOXOUMBINA IS aHAIM3a W OYHCTKH JAHHBIX Tepe]] MXUCIIOIb30BaHUEM B OOyUECHUH MOJICIIH.
Oto nepas nabopaTopHas padora, cBsa3aHHas ¢ Pandas. B Heii oOyuatomuecs pa3oepyT CTPYKTypy
1 OCHOBHBIEC (DYHKITUU JAaHHOU OMOIHMOTEKH.

JlabopaTopnasi paGora Ne4

Onucanue J1a00paTopHOi padoThl KAHAJIN3 JAHHBIX ¢ MoMoIbI0 Pandas»

Heab: HayuuThes nosnb3oBarbest Oubamorekoit Pandas u e€ BCTpoeHHBIMU O0BEKTAMU JIJIs1 aHATIN3a
JIaHHBIX B JlaTaceTax.

3anauu:

* IOJIyYUTh YMEHUS 10 MCITOJIb30BaHuI0 Onbnunoreku Pandas;

* Hay4YUThCS aHAIM3UPOBATh U 00pabaThiBaTh AaHHbIE ¢ omolsoPandas;

* 3aKpenuTh yMEHUs BU3yanusanuu B Pandas.
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B nponomkenun k maboparoproit padote Ne 4 obydarommecs mepexoasaT KaHATU3y JTaHHBIX
¢ momompto Oubnamoreku Pandas. B ganHO#M pabote oOyuarommecss HaydaTcs JenaTh CPe3bl,
TPYNIUPOBKY, WHICKCAIUIO JAaHHBIX IO Pa3HbIM MapaMmerpaM, a TaKXKe CTPOUTh Tpaduku 1o
CO3JIaHHBIM cpe3aM. 3HAHUSI ¥ YMECHHUAIONYUYCHHBIC B XOJIC BBITIOJHEHUS paOOThI TIOMOTYT TIOHSTH,
HEKOTOPBIC MEXaHU3MbI MAIITMHHOTO O0yYCHUSI.

JlabopaTopnasi paGora NeS

Onucanue 1aGopaTopHoii padoThl «JInHeliHas perpeccus»

Llesb: NOHATH U HAYYUTHCS IPUMEHATH METOJ TMHEHHOM perpeccuyl B MaIlIMHHOM O0Y4eHHH.
3anaum:

* U3y4YUTh MOJIENb JINHEHHOTO PErpeccopa;

* IPOU3BECTH 00yUEHHE MOJICIIH;

* PACCMOTPETh OCOOCHHOCTH JJAHHOTO METO/]a MAIIMHHOTO O0YYeHUS,;

* IPOU3BECTH IPECKa3aHIE HA OCHOBE CO3/IaHHON MOJEIIH.

Jlunelinast perpeccusi sIBISETCS OJAHHUM M3 CaMbIX YHHBEPCAJIBbHBIX METOJIOB MAIIMHHOTO
00yd4eHus, T.K. MOXKET NMPUHUMATH HA BXOJ JJAaHHBIE PA3IMYHBIX TUIOB M CTPYKTYyp. Tarke maHHAS
MO/JIENIb TOCTATOYHO YCTOWYHMBA K NMEPe0oOyUeHHIO M UIMEET OOJIBIIYI0 CKOPOCTh 00paOOTKU JaHHBIX.
B aToi1 maGopaTopHoii OyayT paccMaTpHBATHCS BCE HIOAHCHI M MPUHIIUIIBI pabOTHI 3TOr0 METO/aa
KJIaccu(uKaIum.

JlabopaTopnasi paGora Ne6

Onucanue 1abopaTopHoii padoTsl «/lepeBbsi pemeHunin»
IeJsib: NO3HAKOMUTH OOYYAIOLIMXCS ¢ METOAOM MAIIMHHOTO 00y4€HUs, TIOCTPOEHHOM Ha JIEPEBbIX
pELICHUH, a TAKXKE HAYYUTb CTPOUTH CAMU E€PEBBA.
3anauu:
* pacCMOTPETH MOHATHE JIEPEBA PELLICHUI;
* PacCCMOTPETh BapUaHThl IPUMEHEHNUS JaHHOW Kilaccu(puKalumy,
* 00y4uTh MOJIEJIh HAa OCHOBE KJIACCOB;
* 0TOOpa3UTh JOMOJHUTEIBHBIN KJIACC Ha MOJIENIU U IOCMOTPETh PE3yJbTaT;
® paCcCMOTPETH IUIFOCHI 1 MUHYChI ,Z[aHHOﬁ MOJCIIN.

OnHuM M3 caMbIX MPOCTHIX AJIS MOHMMAaHUS sIBIIsETCs Kiaccudukarop«/lpeBo pemeHuin.
OTa MOJENb CTPOHUT «AEPEBO» KJIACCOB, y KaXIOr0 H3 KOTOPBIX €CTh CBOM I1ApPaMETPHI.
[Tonagaromue nox 5TU MapamMeTpsl JaHHBIE NPUYUCIAIOTCS K TOMY WM MHOMY Kiaccy. Moxeinb
OuY€Hb YYBCTBHUTEIbHA K MEPEOOYYEHHIO M JIaHHBIM, KOTOpbIe Mojdy4aeT Ha Bxoj. JlabopaTopHas
paboTa MOMOXKET HaM pa300paThCsl BO BCEX TOHKOCTSX JAaHHOTO METO/a U IOKaXET BCE €ro
HIOQHCBI.

JladopaTopnasi padora Ne7

Omnucanue 1adboparopHoii padorsl «MeTox cIy4aifHOIo jgeca»

Lenb: chopmMHupOBaTh MOHATHE CITy4alHOTO Jieca, a TAaKXKe HayYUTh 00y4aroUXCsl HCIOIb30BATh
JAHHYIO MOJEIb JJIsl PEeLeHHs 3aay.

Sagaun:

* PacCMOTPETH MOHATHE CIy4YaliHOTO Jieca;

* pacCMOTpPETH IPUMEP KOAA ISl PELICHUS ITPOCTHIX 3a7ay;

* Hay4UTh NOJIOMPATh NapaMeTpbl MOJIEIH JUIsl YIIyUIlIEHUsI KauyecTBa MPOTHO30B MOJIEIIH.

CnyualiHblii Jiec sSBIsIeTCS MOAM(PUIIMPOBAHHBIM BapHaHTOM «JlpeBa peleHui» U He UMeeT
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BCEX €ro OTPULATENBHBIX OCOOCHHOW, HampuMmep, OH HE YyBCTBUTEICH K IepeoOydeHuio. B
nabopaTopHoii paboTe OyneT paccCMOTPEHO CTPOCHHE MJaHHOTO METOoJa KIACCUPHUKAIMH U
MIOTOBOPUM 00 €ro yCTpOHUCTBE

JlabopaTopnasi pabora Ne8.

Omnucanue nabopatopHoit pabotsr «Padora ¢ OpenCVy»

Hesb: HayunTh 00yYarOMIUXCSI OCHOBaAM pabOThI ¢ MAIIMHHBIM 3PEHUEM H TTOKa3aTh OCHOBHBIE
AJITOPUTMBI PAOOTHI C HAM.

3amaun:

* pa300paTh UMIIOPT U IPOCMOTP H300PAKEHUS;

* pa3o0paTh KaJIpHpPOBAHNUE;

* HAyYUTHCS U3MEHATH Pa3Mep N300paKeHHUS;

* HAYYUTHCS IEPEBOPAYNBATH H300paKCHUE;

* pacCMOTPETH CIIOco0 mpeodpa3zoBaHue H300PAKEHUS B YEPHO-0EII0E;
* HAYYUTHCS PadOTATh CO CIIIAYKMBAHUEM U PA3MBITHEM;

* U3YYUTHh METOJI PACTIO3HABAHMSI JIUII.

B nmocnenHue rogpl MalMHHOE 3PSHUE TOTYYMIO OOJIBIIYIO OTJIACKY U BBI3BAJIO HHTEPEC CO
CTOPOHBI HE TOJBKO YUEHBIX, HO M PA3INYHBIX HHIKCHEPOB U Pa3pabOTUMKOB «MHTEIUICKTYAIbHBIX)
npwioxkeHuid. B mabopatopHoii pabote oOydaromuecs: paccMoTpsT BapuaHT oudmmorexku OpenCV,
HanucanHoU Ha s3bike«C++y» s Python, onpoOyem HEKOTOpBI €€ GYHKIHOHAT U MPOTECTHPYEM
KJIACCU(UKATOP AJIsI PACTIO3HABAHUS JIHII

3AJTAHUE JJISI CAMOCTOSTEJBHOM PABOTHI

Onncanue NPOEKTHBIX 3aJaHUI

1 Onucanue 3a1anus «MalmMHHOe 3peHUE U PacoO3HABaHMe JIMI] B PeaJbHOM
BpeMEeHN»
Hean: chopmupoBath ymMeHHsT MO HcHojib3oBaHuto OuoOmnoTekn OpenCV camocTosATEILHOMY
MOWCKY MH(OPMAIINH, CBI3aHHOM ¢ pellIeHneM TIOCTAaBICHHON 3aIa4u.
3apaum:
¢ 3aKpCIUTh YMCHU A pa6OTLI C MAalllMHHBIM 3pCHUCM;
* copMUpOBaTH yMEHHUE TIOWCKA HH(DOPMAITUH;
* chopmupoBaTH YMEHUS IO Pa3pabOTKe MOTHOLEHHOTO MPUIIOKCHHS,
* HAYYUTHCS OTpabaThIBATh OMMOKH MPU pa3pad0TKe MPHUIIOKCHHUS.

CamocrositenbHast paboTa HeoTheMyIeMasl 3ajada KaXJIOro OOY4Yaromerocss W HMEHHO
MO3TOMY OOYyYalOMIMMCSl MPEIOCTABISACTCS BO3MOXKHOCTh CaMHM DPa3BHBATbCA B JaHHOH oOjacTu.
[TpoekTHOe 3amanne «MarMHHOE 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 3aganusa «OnTumMuzanusa M nepeodyuyeHHe HAa NpUMepe MeToAa
"K- coceneii'»

Heab: chopmupoBaTh y 00ydarommxcsi OHITHE O ePe0OyUeHUN U HAyUYUTh ONTUMU3ALMHA MOJEIN
MAaIIHHHOTO 00yYeHHSI.

3amaun:

* 3aKpEMUTh YMEHUs M0 UCTOJIb30BaHuI0 MeToaa «K-coceneinn;

* cpopMUpOBATH TTOHATHE TIEPEOOYICHHUS;

* HAyYUTHCS ONTUMU3UPOBATH MOJIEINb;
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JIroGast Monens OOydeHHs MMEET CBOM OCOOCHHOCTHM M 4YepThl, HO €CTh BEllb, KOTOpas
00beIUHSIET UX — 3TO nepeodyuenue. B mannoii paborte oOyuarommecs OyAyT TECTHPOBATH CBOIO
MOJIETIb Ha YCTOHYMBOCTh M pacCMaTpUBATh HAa rpaduKax MOCIEACTBUS NEepeoOydCHHs, MBITATHCS
n30eraTh Mo100HBIX 3(h(PEeKTOB U MPaBUIBLHO HACTPAUBATH CBOIO MOJIEIb.

3 Onucanue 3aJaHusA «AHaau3 AAaHHBIX, BU3yaJIN3allusd U K.J'IaCCI/I(l)I/IKaIII/IH»

Ieab: HAyYUTHCS UCTIOIB30BATH PA3IMYHBIC METOJbI KJIACCU(PUKAIMU ¥ BU3yaU3UPOBATH JaHHBIC
Pa3HBIMHU CPEACTBAMU.
3amaun:
* HAYYUTHCS UCIIOJIH30BATh Pa3IUYHbIC METObI KJIaCCU(PUKAIINH,
* HAy4UTHCS PabOTATh C UMEIOIIMMHUCS JTAHHBIMU;
* 3aKpPEIUTh YMEHUS 110 UCTIO0JIb30BAaHUIO HHCTPYMEHTOB BU3YaTU3aIIHH.

PaboTa ¢ JaHHBIMH — 3TO OJTMH M3 CAMBIX CJIO’KHBIX 3TAllOB MAIMHHOTOOOYYEHUS U TaHHAS
pabota moMoOkeT oOOydarolmmMmcs eme TayOxke morpy3uThes BHeE. OOydwarommecss TOJKHBI
paccMoOTpeTh, Kak OyayT BeCTH ceOs pa3iuvHble MOJEIHM MAaIIMHHOTO OOydeHHsl mpu padoTe ¢
pa3NUYHBIME Ha0OpaMM JaHHBIX. Tak Kak BCe MOJENH MO-pa3HOMY pabOTalOT C pa3HBIMU THIIAMHU
JAHHBIX, a HEKOTOpbIE W BOBCE IOJJICPKUBAIOT TOJIGKO OIpPEICIICHHBIE THIBI JAHHBIX, TO W
PE3YIbTAaT MOXKET OYCHDb CUJIBHO OTJIMYATBHCA.
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KoMILIeKT TeCcTOBBIX BOIIPOCOB

10 TUCIUTITMHE MammHHoe 00y4ueHue

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

Kaxoe API 65110 106aBneno 8 Hadoop v2.0
A) YAWN

b) YARN

B) SARN

') DARN

Hensto NameNode B HDFS saBnsercs xpanenue

BeprukanbHoe MacTabupoBaHue. ..

A) Tpebyer n3MeHeHuUl B NPUKIAAHBIX IPOTPAMMax, pabOTAOLINX HA TAKUX CHCTEMAX
b) He TpeOyeT HUKaKMX U3MEHEHUH B MPUKIIAAHBIX IPOTrpaMMax, pabOTaIOMIMUX HA TAKHX
cUCTeMax

B) YMmenbIaeT npou3BOAUTENFHOCTD KaXK0TO0 KOMITIOHEHTa B/

I') YBenuuuBaeT CKOpOCTh 3arpy3Ku JaHHbBIX

Tepmun NoSQL o3nauaet
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Nk W=

10.

TeMbl JO0KJIa10B

10 JUCHUIIIINHE «MaimaHoe 06y‘-ICHI/Ie »

CoBpemeHHbIe TeHAeHIMH pa3BuTHa BigData B MUpOBON KOMITBIOTEPHOM HHAYCTPUH.
CoBpemennble TeHeHIMHN pa3sutus BigData B Poccuiickoii @enepanum.

IIpennoceunku pazsutus BigData 8 KYP.

CoBpeMeHHOe COCTOSIHHE orepanmoHHoi cuctemsl Hadoop.

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

[Tepeuenp HapoIHO-X03HCTBEHHBIX 3a1a4 B KUP, koTopble 1eaecoodpa3Ho pemaTh ¢
nomotnbio TexHojgoruu MapReduce.

ITpumenenue TexHonoruit NoSQL B coBpeMeHHBIX OM3HEC MTPOEKTaX.

[lepcniekTuBBI IPUMEHEHHU cpelibl R 1715 aHamM3a CTaTUCTUYECKUX JTaHHBIX, HEOOXO0AMMBIX
JUIsl IPUHATHS PELICHUH B yIpaBiIeHUH I. Yepkecck.

Otpacan HapoHoro xo3sictBa KUP, B KOTOphIX MOTYT OBITH 33/1€HiICTBOBaHbI CUCTEMBbI
knacca DataMining.

[lepcrieKTHBBI IPUMEHEHHUS KJIACTEPHOTO aHAJIN3a U €r0 Pe3yIbTaToOB JJis yIPaBICHUS
skoHOMHuKON 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 oueHMBaHUSI KAYeCTBA YCTHOIO OTBETA HA KOHTPOJIbHbIE BONIPOCHI

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

5.4 Kpurepumn oueHMBaHUS J0KJIA/1a

OneHka «OTJMYHO» BBICTaBISIETCS 3a INIyOOKO€ 3HAHUE TMPEAyCMOTPEHHOIO MPOrpaMMoit
Marepuana, 3a YMEHHE YeTKO, JAKOHUYHO M JIOTMYECKH IOCJIEIOBATEIbHO OTBEYaTh Ha
MOCTaBJIEHHBIE BOIPOCHI.

OueHka «xopomo» — 3a TBEpJO€ 3HAHWE OCHOBHOTO (MpPOrpaMMHOr0) Marepuana, 3a
rpaMOTHbIE, 0€3 CYIECTBEHHBIX HETOUHOCTEH OTBETHI HA MOCTaBJICHHBIE BOIIPOCHI.

OrneHka «yA0BJIETBOPUTENbHO» — 3a 00Iee 3HAaHWE TOJHLKO OCHOBHOTO MaTepuana, 3a OTBETHI,
coJiep>Kallre HETOYHOCTH WJIM CJIab0 apryMEHTHpPOBAHHbBIC, C HAPYIIEHHWEM IOCIEI0BATEIbHOCTH
U3JI0KEHUSI MaTepHuana.

OneHka «HeyIOBJIeTBOPUTEIbHO» — 3a HE3HAHHWE 3HAYUTENIbHON YacTu MIPOrpaMMHOIO
MaTepuasna, 3a CyIIeCTBEHHBIC OIIMOKU B OTBETAX Ha BOMPOCHI, 32 HEYMEHHE OPHEHTUPOBATHCS B
MaTepuase, 32 He3HaHHWE OCHOBHBIX NOHATUN AUCUUILINHBL.

5.4 Kpurepumn oueHuBaHus 3a4eTa
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