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1. IEJIM 1 3AJJAYU OCBOEHUSA JTUCIIUITJIMHBI

1.1 Iles1b 0CBOEHHS JUCHUILIHHBI

LlenssMu M3y4YeHUS AWCHMIUIMHBI SBJISIOTCS W3Yy4YEHHWE METOJOB M IIOAXOAOB K aHAIN3Y
JaHHBIX PA3IUYHOTO 00BEMa, BKIIOYAs MPEIBAPUTEIbHYI0 00pa0OTKY NAaHHBIX M CTAaTHCTUYECKUIN
aHaJIN3, OCBOCHHE PA3JIMUHBIX MOJENEH MAIIMHHOTO OOYydYeHHMs, MPEAHA3HAUYCHHBIX IS PELICHUS
3aJa4 KJaCTepHU3aliy, KIacCU()UKAUU U PETPECCHH U PUMEHEHUE UX Ul PEIICHUs MTPUKIIATHBIX
3a7a4 U3 Pa3IM4YHbBIX cep YeT0BeUECKOM eI TeNbHOCTH.

1.2 3aga4yu ocBOeHMS TMCUMILTUHBI (MO1YJIs1)

Hucnurnnuna «AHanu3 OOJBIIUX JaHHBIX» CIHOCOOCTBYET TOJITOTOBKE CTYIEHTOB K
PELICHHUIO CIeNYIOMMX MPOo(dhecCHOHATBHBIX 3aau:

1. Pa3zpabotka mporpammHoro koma st 3QQGeKTHBHONW 00pabOTKH pacHpeeIeHHBIX
JAHHBIX OOJIBIIIOTO O0BEMa B COYCTAHWUHU C PACHPEICIICHHBIM XPaHECHHEM JIaHHBIX B
Hadoop kmactepe.

2. TloctpoeHre W TpPUMEHEHHWE HA TPAKTUKE OIUCATEIBHBIX M IPOTHO3HBIX MOJEICH
WHTEIUICKTYaTbHOTO aHaTN3a O0JIBIINX TAHHBIX M MAITUHHOTO OOYYCHHUS.

3. Hcnonbp3oBaHMe MNPOrPaMMHBIX  CPEICTB  BU3YyalU3alldd W WHTEPAKTHBHOTO
WCCJICIOBAHMSI OOJIBIITNX JAHHBIX.

2. MECTO JUCHOUILIMHBI B CTPYKTYPE OBPA3OBATEJIBLHOHN
ITPOI'PAMMBbI

VYuebHas auctuiuinHa «AHanu3 0onbmux AaHHBIX» M1.5.5 BimroueHa B 00s3aTeIbHBIN MTEPEYCHB THUCIIE

Jucnunnuua Oasupyercs Ha CIHEAYIOIUX TUCIHUIUIMHAX B 00BEME MporpamMmbl
Maructparypsl. [lpeAmecTBylonmmMu Kypcamd, Ha KOTOPBIX HEMOCPEJICTBEHHO Oa3upyercs
TUCIHUIUIMHA «AHaIW3 OONBIINX JaHHBIX», SBISIOTCA OakalaBpCKUE KypChl, B YaCTHOCTH:
«IIporpammupoBanue», «MaTeMaTHUeCKU aHAINU3», «JlUCKpeTHass MaTeMaTukay W Jpyrue
JIMCITUTIIMHEL.

JucnumniamHa «AHanMM3  OOJBIIMX  JIAHHBIX»  SIBJISAETCS  OCHOBOIIOJATAIOMICH IS
MIPEITUTUIOMHOM MTPAKTUKU U BBIMOJHEHUS BBIMTYCKHON KBaTU(UKAIMOHHON PaOOTHI.



3. KOMIOETEHIAM OBYYAIOIUIETOCSI, ®OPMHUPYEMBIE B PE3VJIBTATE
OCBOEHUS JUCHATIIAHBI (MOIYJIST)

Jucunmmna «AHanu3 Oonbmux JaHHBIX» GopmupyeT komnereHuuun YK-1 coBmectHo ¢
JUCLUIUIMHAMU U IPAKTUKaMH, yKa3aHHbIMH B Tabuie 3.1.

JucnummHapaass 4vacte komrereHIuu YK-1 «CrnocobeH ocyliecTBIsATh KPUTHYECKHUI
aHaJIU3 NPOOJEMHBIX CUTyallMd Ha OCHOBE CHUCTEMHOTO IOAXO0]a, BBIPAOATHIBATH CTPATErHIO
JEWCTBUI: CIIOCOOCH TIOHUMATh M MPUMEHATh Ha MPAKTHKE METObl MHTEIJICKTYAILHOTO aHaN3a

1 00pabOTKH OOJIBIIUX JTAHHBIX.

Tabnuua 3.1 — ®opMupoBaHue KOMIIETEHIUNA TUCIUTIITHHAM

Hanvenosanue CemecTpbl, GOpMHUpPOBaHUs JUCIUILTUHLL KoMneTeHimu 6epyTes u3
AHCIIATLINH, Vue6GHOrO IUIaHa 110 HapPaBJIEHHIO TTOArOTOBKY MAarucTpa

(hopMUPYIOIIIX

KOMIICTCHIINIO 1 2 3 4
COBMECTHO

VK-1 (Cnocoben ocywecmensamos Kpumudeckuil aHanus npooieMHbIX CUmyayull Ha 0CHO8e CUCEMHO20
n00X00a, 8blpabaAMvLEaANb CMpame2uio Oetucmaull)

Qunocogus u
Memooono2Uus  HAyKu 8
aAmoMHOU

onepeemuke [M1.5.4]
Cucmemnas — umdceHepus
[M1.5.3]

THloozomoska k npoyedype
3auumul u 3auuma
8bINYCKHOU
KEATUDUKAYUOHHOUL
pabomwl

[M3. J1.1]

Ananuz oonvuux OAHHBIX
[M1.5.5]




Tabnuua 3.2 — [lepeueHb MIIaHUPYEMBIX PE3YJIBTATOB 00YUYEHUS 110 JUCLUILUIMHE, COOTHECEHHBIX C MIIAHUPYEMBIMH PE3yJIbTaTaMU OCBOCHUS

Kox 1 HauMeHOBaHHEe

Kox m HauMeHOBaHHe
HHIMKATOpa

OneHoyHble CpeACTBA

O — OCTHIKEHHS Ilnanupyemblie pe3yabTaThl 00y4YeHHs] 0 JUCHHUILIHHE Texyuiero I[pomexyTouHoOM
KOMITeTeHIUHH KOHTPOJIsA arrecraumuu

YK-1. Cnocoben NyK-1.2. 3uamo: Ymemo: Bnaoemo: Brimonnenne  u | Bompocsl JUTSt
OCYIIECTBIISITh Omnpenensier - TEXHOJIOTHUH OOJIBIINX - pa3pabatbIBaTh U - HaBbIKaMu paboTHl | craya 6 | yctHOrO
KPUTHYECKHUN poOeIBI JAHHBIX U X IPUMEHECHUS | aHAIN3UPOBATH ¢ OompIIMMU MIPaKTHYECKNX cobecenoBaHus —
aHam3 B HH(pOpMaIuy, JUTS OTIPEIICIICHIUS KOHIICTITyaJ bHbIEC U JTAaHHBIMH. pabot 20 Bompocos
TIPOOJIEMHBIX HEOOXOIMMON ISt mpo0eoB B HHQOPMAIH, | TEOPETHUICCKHE
CHUTyaIi Ha pemnieHust - IPUHIXIBI pabOTHI C MOJIETI TIPUKJIATHBIX 33129
OCHOBE poOIIeMHOM OOJIBIINMH TaHHBIMU. aHaiu3a OOJBIINX JIaHHBIX;
CHCTEMHOTO CHUTYaIllH, 1 - IPUMEHSATH COBPEMEHHBIC
MOAX0a, MPOEKTUPYET MeTo/1bl 00paboTKH
BbIpabaThIBaTh IIPOLIECCHI 10 UX 60aBIINX
CTpaTEruro YCTPaHEHHUIO JIAHHBIX IS pELICHUs
JIeHCTBUI npo(eCCUOHATBHBIX 3a1a4




4. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUILJIMHBI 110 BUIaM padoT Mo ceMecTpam

OO6miast Tpy10€MKOCTh AUCIUIUIMHBI cocTaBisieT 3 3a4. en. 108 wacoB, pacmpeneneHne 4acoB IO
BUJaM paboOT ceMecTpaM IpezcTaBiIeHo B Tadnuie 4.1.

Tabnuma 4.1 — Pacnipenenenue Tpy10éMKOCTH JUCIUILTAHBI IO BHIaM PadOT IO ceMecTpam
JUISL CTY/IGHTOB OYHOTO OOyUYCHHS

TpynoémMkocTh B 4ac
But yue6uoii padornl Bcero B T1.4. o cemecTpam
yac. 2 ceM
dopMaT U3y4eHHs THCHUILTHHBI C MCIIOJIF30BAHUEM SJIEMEHTOB JICKTPOHHOTO
o0OyueHHs

OO0 as TPYT0EMKOCTh TUCIUIUIMHBI 10 Y4COHOMY IIaHY 108 108
1. KonTakTHas pabora: 55 55
1.1 AynuropHasi pa6ora, B TOM 4YHcJjIe: 108 108
3aHATHS JIeKIoHHoro THna (JI) 34 34
3aHATHS ceMuHapckoro Tuma (II13-cemunapsl, npaxT. 3aHATHI U 17 17
Jp)
nabopaTtopusie pabotsr (JIP) - -
1.2 BHeayaiuTopHasi, B TOM 4Yucje 4 4
kypcoBast pabota (mpoekt) (KP/KIT) (koHCymnbTarwsi, 3aImra) - -
TEKYIIMI KOHTPOJIb, KOHCYJIBTALMY O JUCHUIIJINHE 4 4
KOHTaKTHas paboTa Ha nMpoMexkyTouHoM KoHTpoJe (KPA) - -
2. CamocrosiTeabHas padora (CPC) 53 53
pedepat/acce (MOAroTOBKA) - -
pacuétHo-rpaduueckas pabota (PT'P) (moaroroBka) - -
KOHTpOJIbHAsI paboTa - -
kypcoBast pabora/mpoekT (KP/KIT) (moaroroska) - -
CaMOCTOSATEJILHOE U3yUCHHE PA3/ICIIOB, CAMOIIOIIOTOBKA 53 53
(mpopaboTKa U MOBTOPEHHUE JICKIIHOHHOTO MaTepuana u
Marepuaia y4eOHUKOB U y4eOHBIX MTOCOOUH, MOATOTOBKA K
71a00pATOPHBIM U MIPAKTHYECKUM 3aHATHAM, KOJUIOKBHYM H T.1.)
[MoxroToBka k 3a4eTy - -




4.2 CopepxxaHue JMCUMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

Tabmuna 4.3 — ConepkaHue JUCHUTIINHBI, CTPYKTYPHUPOBAHHOE IO TeMaM JJIsl CTYJICHTOB OYHOTO O0yUYeHUS

IInanupyembie
(KOHTpOJIUpYyeMBbIe)
pe3yJbTaThl OCBOCHHUSI:
ko YK; OIIK; IIK n
HHANKATOPHI
JOCTHKEHHUSI
KOMIIEeTeHIM i

HaunmeHoBaHue pa3aeJjos,
TEM

Buabl yyeoHoli padoThl (4ac)

KonrakTHas paéora

Jlek
100§
(uac

JIad
opar
opH
ble
pado
ThI
(4ac

)

IIpa
KTH
Yeck
ue
3aHs
THA
(4ac

)

KCP

Cam
ocTo
ATel
bHA
st
pado
Ta
cTyA
eHTO
B
(4ac

)

Bun CPC

HaumeHoBanmue
HCIOJIb3YeMbIX
AKTHBHBIX H
HHTEePAKTUBHBIX
00pa3oBaTebHbI
X TE€XHOJIOTHii

Peannzanus B
paMKax
IIpakTHYeckoi
MOAT0TOBKH
(TPyA0EMKOCTH
B yacax)

HaunmenoBanue
pa3paboTaHHOrO
DJIEKTPOHHOI'0 Kypca
(TPyAOEMKOCTh B
yacax)

2 ceMecTp

Pasznen 1. Beenenne

YK-1, UYK-1.2

Tema 1.1. Bsenenue B
HMHTEJUICKTYaJIbHBIN aHATN3
JIaHHBIX: OCHOBHBIC
MOHSTHS, obnacTtu
MPUMEHEHHUST COBPEMEHHBIX
TEXHOJIOTHH 00pabOTKH H
HMHTEJUICKTYaIbHOTO

aHajn3a OOJIBIIKMX JAaHHBIX.

ITonroroBka K neKIUSIM
[6.1.1,6.1.2,6.1.4]

Tema 1.2 Dranel a”Hanuza
JIaHHBIX.
CTpyKTypHUpOBaHHBIC "
HECTPYKTYPUPOBAHHBIE
JTaHHBIE. C6op u
IIOJArOTOBKA JaHHBIX

ITonroroBka K nEKIUSIM
[6.1.1,6.1.2,6.1.4]

IIpakTnyeckass padora.
Bosnbine JaHHBIC.
Opranmzanust  cbopa
XpaHEHUs 60BIIIX
HabopoB mauHbIX. Hadoop.

ITonroroBka K neKIUSIM
[6.1.1,6.1.2,6.1.4]

Hroro no 1 pasneny

Pazgen 2. Ilakersl Juisi pa0oTHI ¢ JAHHBIMHA




VK-1, UYK-1.2 Tema 2.1. 1 1 IMoxroroBka k nekuusM | Pa36op
bu6nmoreka pandas. [6.1.1,6.1.2] KOHKPETHBIX
CTpyKTypsl  JaHHBIX B CHUTyaluit
pandas, pabota co
CTPYKTYpaMH TaHHBIX.

Tema 2.2. 15 1 | IloxroroBka k sexmusam | Paz6op
Bubnuorexkn NumPy, [6.1.1,6.1.2,6.1.4] KOHKPETHBIX
SciPy: OCHOBHBIE CUTYyaIui
¢ynknun.  Buzyanmzanus
JaHHBIX ¢ matplotlib u
pandas.
Tema 2.3. 0,5 1 IMoxroroBka k JjekmusM | Pa3bop
OOnayHple  BBIYUCICHHUS. [6.1.1,6.1.2,6.1.4] KOHKPETHBIX
Jupyter Notebook CHUTYaIHi
IIpakTnyeckas padora. 1 4 | IloaroroBka k | Pa3bop
Pabora ¢ OubGnmnorekamu NpaKkTHYecKol  pabore. | KOHKPETHBIX
NumPy u SciPy. [6.1.1,6.1.2,6.1.4] CHUTYaIHi
IIpakTnueckas padora. 1 Ioxaroroska k | Paz6op
Pabota ¢ [paHHEIMH B MPaKTHYeCKOW  padoTe. | KOHKPETHBIX
pandas. [6.1.1,6.1.2,6.1.6] CHUTYaIHi
Hroro mo 2 pazmerxy 3 2 7

Pa3gen 3. MatemaTn4yecKHe OCHOBBI 001bIINX AAHHBIX

YK-1, IYK-1.2 Tema 3.1. 1 1 IToarotoBka k nexmusiMm | Paz6op
Marematuka B Data [6.1.1-6.1.4] KOHKPETHBIX
Science CUTyaIui
Tema 3.2. 2 1 | loaroroBka k jekunusm | Pa3bop
Maremarnueckas [6.1.1-6.1.3] KOHKPETHBIX
CTaTUCTUKA W OJIEMEHTBHI cUTyaruit
AHAJIMTUKH
Tema 3.3. 1,5 1 1 [oxroroBka x nekmmsaMm | Pazbop
bazoBble 3HAHMSA o [6.1.1-6.1.4] KOHKPETHBIX
MaTeMaTHKe i1 paboThl ¢ CUTYyarui
MalllMHHBIM  OOyYeHHEM.

Anmnpokcumarnus,
HUHTEPIONAIHS, (YHKIIUH,
perpeccuy, MaTpUIbl U
BEKTOpA.




Tema 3.4. 15 1 IMoxroroBka k nekuusM | Pa36op
Teopust BEPOSATHOCTEI: [6.1.1-6.1.3] KOHKPETHBIX
yCIOBHAs BEPOSITHOCTb, CHUTYaIHi
ciry4aiiHble BEITMYHHBI,
TeopemMa Baiieca,
pacmpezeneHue
BEPOSITHOCTEM.
Tema 3.5. 0,5 2 1 5 | INoaroToBka K
Bekropel W MarpHIbl. MIPaKTHYECKOH  paboTe.
I'paaueHT. [6.1.1-6.1.4,6.1.6]
Hroro no 3 pazneny 6,5 3 1 9
Pazgen 4. Meroabl MAIMHHOTO 00y4YeHHUS
YK-1, UYK-1.2 Tema 4.1. 1 2 IMoxroroBka k nekuusM | Pa3dop
[lpumepbl  TPOEKTOB  C [6.1.2-6.1.4] KOHKPETHBIX
IIPUMEHEHUEM ML. CUTYyalui
OCHOBHBIE IOHATHUS
Tema 4.2. 1 2 IMoxroroBka k JjekmusM | Pa3bop
Twurmel, 33134l MAIMHHOTO [6.1.2-6.1.4] KOHKPETHBIX
o0ydeHus CUTyanun
Tema 4.3. 0,5 1 5 IToaroroska K
AHcam0J1 aJrOpUTMOB MPaKTHIECKOH  paboTe.
[6.1.2-6.1.4,6.1.6]
Tema 4.4. 1 2 4 IToaroroBka K
OmeHka W yJIydlIeHHE MPaKTHIECKOH  paboTe.
KadecTBa Mozenei [6.1.2-6.1.4,6.1.6]
MAaIIHHHOTO o0ydJeHus:
nepekpecTHas — MpoBepKa,
MOUCK MO CETKE, METPUKH
Ka4yecTBa MoOJeNei ©u WX
BBIYHCIICHHE.
Tema 4.5. 0,5 1 TToaroroBka K JIEKIUSM
IIporpammuble MoOAyIH U [6.1.1,6.1.2,6.1.4]
MaKkeTbl JUIs MAalIMHHOTO
o0yJeHus
Hroro no 4 pasnesy 4 3 1 13
Pazgen S. HeilipoHHbIe ceTH
YK-1, UYK-1.2 Tema 5.1. 1 1 [oxroroBka k nekumsm | Pa36op
BbazoBas teopus. Otmuuns [6.1.2,6.1.3] KOHKPETHBIX
OT KJIACCHYECKUX METOJIOB CHUTYaIHi
MAaIIMHHOTO 00y4YeHus
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Tema 5.2. 0,5 0,5 1 IMoxroroBka k nekuusM | Pa36op 0,5
OOyuyeHne ¢  yduTeIEM. [6.1.1,6.1.3,6.1.4] KOHKPETHBIX
Knaccudukarus CUTYyalMi
Tema 5.3. 0,5 0,5 1 [oxroroBka k nexumsm | Pa3bop 0,5
OOyuenne 0e3 yuurens. [6.1.1,6.1.3,6.1.4] KOHKPETHBIX
Kunacrepusanus CUTYyalui
Tema 5.4. 0,5 1 | IlogroroBka k sekmusam | Paz6op
Oo6yuenue c [6.1.1,6.1.3,6.1.4] KOHKPETHBIX
MOJIKPETUICHUEM. CHUTYaIHi
Heliponnsie ceTu u
aHcaMOin
Tema 5.5. 1 1 IloaroroBka K JEKIUSAM
KonctpynpoBanue u [6.1.1,6.1.2,6.1.4]
BBIOOp mpH3HAKOB. CHIIBHO
CBA3aHHBIC TPU3HAKHN
Tema 5.6. 0,5 1 [oxroroBka k nexumsm | Pa36op
Beibop THma mopenen. [6.1.1,6.1.2,6.1.4] KOHKPETHBIX
CpaBHeHue Mojieseh CHUTYaIH
Tema 5.7. 1 1 [oxroroBka k nexumsM | Pa36op
PaGota ¢ pa3MepHOCTHIO [6.1.1,6.1.2,6.1.4] KOHKPETHBIX
JAHHBIX cUTyanui
Tema 5.8. 15 1 TloaroroBka K JEKIUSIM
[epeobyuenue, [6.1.1,6.1.3,6.1.4]
AYrMCHTAIUA
Tema 5.9. 1 0,5 2 | [oxaroroska k | Pa36op 0,5
Knaccudukarnus NPaKTHYECKOW  paboTe. | KOHKPETHBIX
M300paKeHNH [6.1.1,6.1.2,6.1.4,6.1.6] | curyanwuii
Tema 5.10. 1,5 0,5 2 IToaroroska k | Pa36op 0,5
CemaHTHYeCKas NPaKTHYECKOW  paboTe. | KOHKPETHBIX
CerMeHTaLus [6.1.1,6.1.3,6.1.4,6.1.6] | curyauuii
Tema S.11. 1 1 2 | loxroroBka k | Pa3z6op 1
3amaun 00paboTKa TeKCTa MIPaKTHYECKOH  paboTe. | KOHKPETHBIX
[6.1.1,6.1.3,6.1.4,6.1.6] | curyauwmii
Tema 5.12. 0,5 1 1 2 IToaroroBka k | Pa3zbop 1
PexkomeHmaTenbHbIC MPaKTHYECKOW  paboTe. | KOHKPETHBIX
CUCTEMBI [6.1.1, 6.1.2, 6.1.4, | curyanuit
6.1.3,6.1.6]
HToro no 5 pazneny 10,5 4 1 16

Pa3gen 6. UncTpymentsl BigData
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YK-1, UYK-1.2 Tema 6.1. 1 0,5 IMoxroroBka k nekuusM | Pa36op 0,5
DKocucreMa Hadoop, [6.1.1,6.1.3,6.1.4,6.1.5] | KOHKpETHBIX
Spark, Hive. Beenenue CUTyalun
Tema 6.2. 2 0,5 4 [oxroroBka k nexumsm | Pa3bop 0,5
Peanuzauuu  anroputMoB [6.1.1,6.1.3,6.1.4,6.1.5] | KOHKpETHBIX
Ha MapReduce. OcHOBHI CUTYyalHi
Hive.
Tema 6.3. 1 IloaroToBka K HEKIHSIM
ApXUTEKTYpa  XPaHHUIIHII [6.1.1,6.1.2,6.1.4,6.1.5]
Data Warehouse u Data
Lake
Tema 6.4. 1 1 IlongroToBKa K JEKIHSIM 1
Airflow, Spark [6.1.1,6.1.2,6.1.4,6.1.5,]
Tema 6.5. 3 1 4 IloaroroBka k | Paz6op 1
Ipomeinutennsiii Machine NPaKTUYEeCKOH  paboTe. | KOHKPETHBIX
Learning Ha  GonbIux [6.1.1, 6.1.2, | curyanuit
JTaHHBIX 6.1.4,6.1.5,6.1.6]
Hroro no 6 paznexy 8 3 8
IloaroroBka k 3auery
Hroro 34 17 53 34
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5. TEKYIIMA KOHTPOJIb YCHEBAEMOCTH M IPOMEXYTOUYHASA
ATTECTALMUSA ITO UTOI'AM OCBOEHMA JTUCIUITJIMHBI.

5.1 TumnoBble KOHTPOJIbHBIE 3aJaHUf HWJIH HHbBIC MaTepHuaJibl, H606XOHI/IMble IJIsA

OLEHKHU 3HAHUI, YMEHNd ¥ HABBIKOB M (WJIH) ONBITA IeATEJILHOCTH

1.

[TpumepHBIii IepedeHb BOPOCOB MPH 3aIIUTE MPAKTUYECKUX padoT:

Uro takoe aHanu3 qaHHbIX? Kakue TeXHOIOTUU HCIIONB3YIOTCS IPU 00pabOTKEe JaHHBIX?
UeM oTiIMYAIOTCS CTPYKTYPUPOBAHHBIE JaHHBIE OT HECTPYKTYPUPOBAHHBIX ?

Onuute npouenypy c6opa u XpaHeHus 00JIbIINX JaHHbIX ?

Kakue ObIBatOT CTpyKTYypHl JaHHBIX B OnbOIHoTeke pandas?

C noMoI1bIO YEero BU3YAIIM3UPYIOTCA JaHHbIe B python, Ha30BUTE OCHOBHBIE OMOIHOTEKH?
Uro Takoe 3a1aya perpeccuu?

Yo Takoe IrpaiueHTHBIN CIIyCK?

Kakue matpuunble npeoOpa30BaHus UCIOIb3YETCS B MALIMHHOM 00y4eHUH?

Kakue ocHOBHBIE 3a7jau pelIaeT MallMHHOE 00yueHue?

Yro Takoe aHCaMOJIM AJITOPUTMOB U KOTJJa OHU ITPUMEHSIOTCS?

Kakne ¢pyHKINN aKTHBAallMU BaM W3BECTHBI?

Onumure OCHOBHBbIE CHOCOOBI OOyueHMs] HEHpOHHBIX ceTei? B deM ux omimuusa ot
JITOPUTMOB MALLIUHHOTO 00y4eHus?

Kakue MeTobl IpuMeHsIoTCs U1l pabOoThI ¢ JAHHBIMU?

HazoBute ocHOBHBIE TOAXOIBI i paboThl ¢ u3oOpakeHmsimu? Kakue 3amaum pemiaer
KOMIIBIOTEPHOE 3peHHEe?

Onuiure 3a1a4y cerMmeHTauuu?

Uro Takoe 00paboTKa €CTECTBEHHOT'O S3bIKa, HA30BUTE OCHOBHbIE AJITOPUTMBbI?

Hazosute ocHOBHOI nHCTpyMeHTapuii BigData? IlpuBeanurte npumepsi?

[IpuMepHBIii TepeyeHs BOIIPOCOB IS 3a4eTa:

OcHOBHBIE TOHATHUSA: OONbBIINE JAaHHBIE, HayKa O JAaHHBIX, aHAJIW3 JaHHBIX, MaIIMHHOE
oOyudeHne. OCHOBHBIE 3Tallbl U3BJICUEHMs] 3HAHUN W3 JaHHBIX. lIpuMepsl 3amau aHanusa
JAaHHBIX.

CTpyKTypHpOBaHHBIE U HECTPYKTYpHUPOBaHHbIE JJaHHbIE. KaTeropuaabHble U HEMPEPhIBHbIE
nepeMeHHble. MeToapl 0TOOpa MpU3HAKOB (TMepeMeHHbIX). bubnmoreka pandas: 0ObeKTHI
Series u DataFrame.

OO0paboTKka JaHHBIX: IMOMUCK IMPOIMYIIEHHBIX 3HAUYEHUIl, OCHOBHbBIE METO/bl O00PaOOTKU
NPOMYIIEHHBIX 3HaYeHUH, 00paboTKa MPOMYIIEHHBIX 3HAYCHUH C MOMOIIBI0 pandas, MoucK
U yJalieHrne AyOIupyromuxcs 3HaueHui B pandas.

OO6paboTka TaHHBIX: ONMHUCATEIbHBIE CTATUCTUKH, TIOUCK aHOMAJINH (BKJIOYasi THCTOTPaAMMBI,
ALIUKOBbIE JUarpamMMmbl, SJ€pHbIE OIEHKM IUIOTHOCTH), aHalIu3 BBIOPOCOB M ILIYMOB.
Hopmanu3zanus u crangapTusanys JaHHBIX.

Busyanuzanuss fgaHHbIX: BuAbl TrpapukoB u guarpamMMm. OCHOBHbIE HHCTPYMEHTHI
BU3YyaJIM3alluy JaHHBIX B Python.

Martemartuka B Data Science: OCHOBHbIE IOHSITHSI, TPAJUEHTHBIHN CITYCK.

Martpuunslie npeoOpa3oBaHusi, BEKTOPbI, (YHKIUU PErPECcCUu.

KitactepHplil aHAIN3: MEPAPXUYECKNUN KIIACTEPHBIM AaHAIN3, IOCTPOCHHE JEHIPOrpaMM,
metoab! k-cpennux. Knacrepusiii ananus B Python.

MainHHOoe 00y4ueHue: OCHOBHBIE MOHATHUS, 33J]a4ul, KOTOPbIE MOXKHO PELIUThH C MOMOIIbIO
MAIIMHHOTO O0YYeHHUs. AJTOPUTMBI MALIMHHOTO OOyUYeHHs C y4YUTelIeM U 0e3 Yy4HuTens
(mepeuncnutsb). MacTpymentsl Python, nucnons3yemble B MalIMHHOM OOyUYCHHH.
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- MamunHoe oOyueHue: 3Tambl MoaenupoBaHusa. OTOOp NMPU3HAKOB HA OCHOBE MOJIEIH.
OneHka KayecTBa NOCTPOEHHBIX MOJEIEH.

- MammnaHoe o0y4enwue: ancamOmu anroputMoB. CrIocoObI peann3anuy aHcaMOIel Ha S3bIKE
python.

- 3agada kiaccu(UKAIMK: MMOCTAHOBKA 3a/laud, MPUMEp MOJEJCH, MOHATHE MepeodyueHus,
OIICHKA KauyecTBa KjacCU(pUKalUU, TOHKAs HACTPOIlKa MOJICIIH.

- 3ajauda perpeccuu: MOCTaHOBKA 33/1a4M, PUMEP MOJIeNel, MOHATHE Nepeo0yYeHHs, OI[eHKa
KauyecTBa Kiaccu(uKalu, TOHKask HaCTPOMKa MOJIEIIH.

- Heiiponnsie cetu: 0a30Bble MOHATHS, OTIWYMA HEHPOCETEH OT KIIACCHUECKUX METOJIOB
MAIIMHHOTO O0y4YEeHUSI.

- Heiiponnsie cetu: oOydeHue ¢ yauTenem, 3a/1a4a Kiaccuuxarim

- Heliponnsle cetu: oOydenue 6e3 yuurtens, 3ajada KjJacTepu3alun

- Heiliponnsle ceTu: 00ydeHue ¢ mojakperieHneM. AHcaMOIu HEHPOHHBIX CETEH.

- Heiiponnsle cetn: Kiaccupuranys HW300pak€HUH, CEMaHTHYECKas CerMEHTAlus, 3ajada
00pabOTKH TEKCTA.

- PexomennarenbHbie cucteMbl. OCHOBHBIE IMOAXOJbI K ITOCTPOCHHIO PEKOMEHATENIbHbBIX
cucteM. [Ipumepsl pekoMeHIaTeIbHBIX CUCTEM.

- HucrpymenTsl BigData: ocHOBHbIE MHCTPYMEHTBI U UX IPUMEHEHHUE.

KoMIuiekT OoneHOYHBIX CpeAcTB sABiAeTCs HeoThemieMod udacTeio @OC u XpaHUTCS Ha
kadenpe «MHpopMaTUKa U CUCTEMBI YIPABICHUSY.

5.2 Onucanue nokasareieil 1 KpUTEpHeB KOHTPOJIS YCIeBAeMOCTH, ONMCAHUE IIKAJ
OLICHUBAHUS
Jnst oneHKW 3HAHUM, YMEHUM, HABBHIKOB U (POPMUPOBAHUSA KOMIIETCHIIMHM MO JHCUUILINHE
IIPUMEHSIETCS TPAAULMOHHASA CHCTEMA, IIPH KOTOPOH YCIEBAEMOCTh CTYICHTOB OLIEHHUBAETCS IO
4eThIpex0alIbHON HIKaJIe «OTIHYHOY, «XOPOILOY, «yJIOBJIETBOPUTEIBHOY,
«HEYIOBIETBOPUTEILHO».
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Tabmuna 5.1 — Kpurepun orieHuBaHus pe3yinbTata 00ydeHuUs M0 TUCIUILIMHE U IIKaJia OIEHUBAHUS

Koa m HamMeHoBaHHe
KOMIIeTEHITHHI

Koa u HammeHoBaHue
HHIUKATOPA JOCTUHKEHUSA

Kpurepuu onenuBanus pe3y/ibTaToB 00y4eHHs

OrneHka
«HEYIOBJIETBOPHTEILHO)»
/ «He 3a4TEHOY

OrneHka
«YIOBJIETBOPUTETHHOY /
«3aYTEHOY

Onenka
«xopomio» /
«3a4TCHO»

Ornenka
COTJIHIHOY» /
«3a4TEHOY

KOMIIETEHIIMU 0-59% 60-74% 75-89% 90-100%
0T max peHTUHIOBOMI 0T max peiTUHIOBOM OLIEHKU OT max pedTUHTOBOI OT max pedTUHTIOBOI
OLIEHKU KOHTPOJIS KOHTPOJIS OLIEHKU KOHTPOJISI OLIEHKU KOHTPOJISI
VYK-1. Cnocoben ocymectsiars | UYK-1.2. Onpenensier | M3noxenue yueOHoro | Mmeer wactuuHoe monsatue | 3HaeT ocobeHHocTH U | Mwmeer rirybokue
KPUTUYECKUI aHanu3 | npoOensl B nHdpopmanuy, Marepuana OeccucteMHoe, | 00 OCHOBHBIX METOBI paboTsl C | CHUCTEMHBIC 3HAHUS B
npoOJIeMHBIX ~ CUTyaluii Ha | HEOOXOIUMOI JUIA | HETOJIHOE, OTCYTCTBYET | OCOOEHHOCTSIX M MeToJax | Habopamu JaHHBIX, | oOmacTu
OCHOBE CHCTEMHOTO TIOAXO[a, | PEIICHHs MpOOIeMHOM ITOHUMaHHue 0COOCHHOCTEH U | PabOTHI c HaOopaMH | MPHUMEHSET Ha MPAKTHKE | MHTEIUIEKTYalbHOTO
BEIpAaOaTHIBATh CTPATETUIO | CHUTYalluH, U IPOEKTUPYET | METOHOB paboThI C | JAHHBIX, YaCTUYHOE | UHCTPYMEHTHI aHAJIN3a JaHHBIX;
JIeHCTBUI MPOLIECCHI 110 WX | JaHHBIMH, HE CII0COOCH | IPUMEHEHHEe WHCTPYMEHTOB | BBHIUMCICHHH Ha Python, | mpumenser Ha
YCTPaHEHUIO MPUMEHSATh ~ MHCTPYMCHTHI | BeIUMcIeHHH Ha Python mpu | Bmameer OCHOBAMHU | IIPaKTHKE
BEIUKCIICHUI Ha Python. pEIICHAH OTIENBHBIX 3a/1a4, | PaOOTHI C | HHCTPYMEHTBI
HAMEET TPYZHOCTH B | MHCTpPYMEHTaMU BBIYHCIIEHUH Ha
IIPUMEHEHUH Pa3IUYHBIX | PacCIpPElENICHHOMN Python u meTonbI
METOZIOB o0yueHus | 0OpabOTKH JaHHBIX o0y4eHust

HEUPOHHBIX CETEH.

HEHUPOHHBIX CETEH
[IPY PEIICHUU
OTZENLHBIX 3a7a4;
YCIIEUTHO TIPUMCHSET
HHCTPYMEHTHI
pacrpeneeHHOn
00pabOTKN JaHHBIX.
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Tabmuua 5.2 — Kputepuu orieHuBanus

Onenka

Kpurepuu ouenuBanus

Bricokuii ypoBeHb
«5»
(oTIMYHO)

OLCHKY «OTJIMYHO» 3aCly)KMBaeT CTYJCHT, OCBOMBIIMN 3HAHMS, YMEHHS,
KOMIIETEHIIMY U TEOPETUUECKUI MaTepual 6e3 MpoOesioB; BHIMOJHHUBIINN BCe 3alaHM,
NPEIyCMOTPSHHBIE y4eOHBIM IUIAHOM Ha BBICOKOM Ka4deCTBEHHOM  YPOBHE;
NPAKTHYECKUEC HAaBBIKH IPO(ECCHOHAILHOTO NPHMCHEHHS OCBOCHHBIX 3HAHUH
c(OPMHUPOBAHEL.

CpenHuii ypoBeHB «4»
(xopomo)

OLICHKY «XOPOLIO» 3aCIyXXHBAcT CTYACHT, NPAKTHIECKH IOJHOCTHIO OCBOMBIIMH
3HAHWA, yMEHHS, KOMIICTEHIINM U TCOPETWYECKHUH MaTepHai, yueOHbIC 3amaHHs HE
OLICHEHBl ~MAaKCHMalbHBIM YHCIOM 0a/uloB, B OCHOBHOM  C(OPMYJIHPOBAI
MPaKTHIECKUE HABBIKH.

IToporoBslil ypoBEHb
«3»

OLICHKY «YyJAOBJIETBOPUTEIbHO» 3aCIyXHBacT CTYAEHT, YacTUYHO C Mpobemamu
OCBOUBIIUHN 3HaHUs, YMEHMs, KOMIETEHIMM M TEOPEeTHUECKUIl Marepuan, MHOTUE

(YnoBneTBOPHUTENBHO) | yueOHBIE 3alaHMsl JIMOO HE BBIIOJIHWIL, JIMOO OHU OLICHEHBI YUCIIOM OalIoB OJIM3KUM K
MHHUMAaJIbHOMY, HEKOTOpBIE IPAKTUUECKHE HABBIKH HE CPOPMHUPOBAHBI.
MUHUMAaIBbHBIH OLICHKY «HEYIOBJICTBOPUTEIBHO» 3aCIy’)KMBACT CTYICHT, HE OCBOMBLIMI 3HAHUSA,
YPOBEHbB «2» YMEHHUsI, KOMIIETCHIINH W TEOPETHUECKUI MaTepHai, yaeOHbIe 3aJaHus] HE BBITIOIHUII,
(HEYHOBIIETBOPHUTEIBH MPaKTUIEeCKHUEe HABBIKU HEe COPMHUPOBAHEL.

0)

6. YYEBHO-METOJAUYECKOE OBECIIEYEHHUE JUCHUITJIMHBI

6.1 YueOnas iureparypa
6.1.1. Amnanus gansabix u npoueccoB / A. bapcersn, M. Kynpusinos, U. Xonon [u ap.]. — 3-¢
u3n. — Cankr-IlerepOypr : BXB-Ilerepoypr, 2010. — 512 c. — ISBN 978-5-9775-0368-
6.

6.1.2. ¥Yac Makkurim Python u ananu3 nanueix / [lep. ¢ anrn. Couakua A. A. — M.: IMK
ITpecc, 2015. — 482 c.: un. — URL: https://e.lanbook.com/book/131721
6.1.3. Pamxka, C. Python m mammHHOe oOyueHHWe: KpaifHE HEOOXOIUMOE IOCOOHE 10

HOBEHINEH TpencKa3aTeNnbHOW aHAJMTUKE, 00s3aTeNbHOe aIs Oosiee TryOOKOTO
MMOHUMAaHUS METOJI0JIOTHH MAaIIMHHOTO 00yueHus : pykoBojacTBo / C. Parika ; nepeBoj
c anrauiickoro A. B. JlorynoBa. — Mocksa : JIMK Ilpecc, 2017. — 418 c. — ISBN
978-5-97060-409-0. — TexkcT : anmekTpoHHBIH // JlaHb : 3MEKTPOHHO-OMOIHOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/100905

6.2 CnpaBouHo-0ub1uorpaduyeckas Jureparypa

6.1.4. Jleonnn Yepusk. Yto nenare ¢ xaocoMm aaHHbIX? // OTkpbIThie cucteMbl.CYBJl. —
2013. — Ne 9. — C. 16-20
6.1.5. byrakoB, H. A. OGpabotka Oonbmux naHHbIX ¢ Apache Spark : yueOHO-

Meroandeckoe mocobue / H. A. byrakos, M. B. Ilerpos, /I. HaconoB. — CaHkTt-
[TerepOypr : HUY UTMO, 2019. — 50 c. — Teker : snexTpoHHst // Jlaub :
aNIeKTpoHHO-O0nbmoreunas cucrema. — URL.: https://e.lanbook.com/book/136573

6.3 IlepeuyeHb KYpHAJIOB M0 NPOPUII0 TUCHUIIMHBI:
«VcKycCTBEHHBIN MHTEIUICKT U IPUHATHE perneHuin» (http://www.aidt.ru)
«Mmup 6onmpmux gaHHbIX (Big data)y»

6.4 Meronnueckue yKa3aHusi, peKOMEHAALUHN U APYrue MaTepuajibl K 3aHATHAM
6.1.6. Meronuyeckue yKazaHUs Ui BBIIOJIHEHUs JaOOpaTOpHBIX pabOT MO JUCHUIUIMHE
«AHanM3 OOJIBIIUX JAHHBIX», JUISI CTYACHTOB HampamiaeHus moarotoBku 09.03.01
«MHpopmaTuka U BBIYMCIUTEIbHAS TEXHUKA» JAHEBHOU (opmbl oOyuenus / HI'TY;
Cocr.: M.b.barupos, H.Hosropox, 2021
ONEeKTPOHHBIE BapHUaHThl BCEX METOAMUYECKHUX YKA3aHUN OTHPABISAIOTCA HA DJIEKTPOHHBIE

azpeca TpyII.
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7. HTHOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

Y4eOHbI TpoIece MO JUCIUIUIMHE 00ecredeH HEOOXOAMMBIM KOMILICKTOM CBOOOJHO
pacmpoCTpaHseMOro TMPOTPaMMHOrO oOecreueHuss (CocTaB MO JUCHUIUIMHE ONpPEICICH B
Hacrosieit PIT/] u moanexut oOHOBICHHUIO ITPH HEOOXOIUMOCTH ).

7.1 Hepeqenb I/IH(l)OpMaIII/IOHHBIX CIIPAaBOYHLIX CUCTEM

Tabmuua 7.1 — [lepedeHb 371eKTPOHHBIX OMOIMOTEYHBIX CUCTEM

Ne HaumenoBanue 9B5C Ccolika k 9BC
Jlanb https://e.lanbook.com/
2 IOpaiir https://biblio-online.ru/

7.2 IlepevyeHb CBOGOIHO PACIPOCTPAHIEMOT0 POrPAMMHOI0 00ecTieYeH st

Tabmuna 7.2 — IIporpammHoOe o0ecnieueHre, UCIOIb3yeMOE CTYAEHTAMU OYHOTO O0yUYeHUS

IIporpamMHoe oGecnieyeHue, IIporpammHoe oGecnieyeHue cBOOOIHOI0 PAcCIPOCTPAHEHUS

HCMOJb3YyEMO€ B YHUBEPCUTETE

Ha Z[OFOBOpHOﬁ OCHOBC
- Adobe  Acrobat Reader (https://acrobat.adobe.com/ru/ru/acrobat/pdf-

reader.html)

Linux (https://www.linux.com/)

OpenOffice (FreeWare) https://www.openoffice.org/ru/

JDK 8 u eime (https://adoptopenjdk.net/)

DpeiimBopk Java Spring 5
(https://spring.io/projects/spring-framework)

Eclipse (https://www.eclipse.org/)

Intellij Idea (https://www.jetbrains.com/ru-ru/idea/)

git (https://qgit-scm.com/), github (https://github.com/)

Maven (https://maven.apache.org/), Gradle (https://gradle.org/)

Penakrop 6mok-cxem (https://app.diagrams.net/)

7.3 IlepedyeHb coBpeMeHHBIX NMPO(ecCHOHAIBLHBIX 0a3 TAaHHBIX U MH(OPMALMOHHBIX
CIPABOYHBIX CHCTEM

B Ttabnmune 7.4 ykasaH mepeueHb NpoECCHOHATIBHBIX 0a3 JaHHBIX M MH()OPMALMOHHBIX
CIPAaBOYHBIX CHUCTEM, K KOTOpPbIM obecreueH IocTyn (yAajJeHHBIH AocTym). JlaHHBI nepeueHb
MOJUIEXKUT OOHOBIIEHHIO B cOOTBeTCTBUU ¢ TpeboBanusmMu GPI'OC BO.

B nanHoM paznene Moryt ObITh NPHUBEACHBI PECYpChbl (CCBUIKM Ha CaWThl), HA KOTOPBIX
MOXXHO HaWTH TMOJE3HYI0 AN Kypca HMH(OpMAIMIO, B T.4. CTaTUCTUYECKHUE WM CIPAaBOYHBIC
JaHHbIE, ydeOHble MaTepHalIbl, OHJIAHH KypPCHI U T.1I.

Tabnuna 7.4 — IlepeyeHb coBpeMEeHHBIX MPO(eccCHOHANbHBIX 0a3 JAHHBIX U HHPOPMAITMOHHBIX
CIPaBOYHBIX CUCTEM

HaunmenoBanue npogeccuoHaILHON 0a3bl Hoctyn k pecypcey (yaajaeHHbIH 10CTYyN €
Ne JAHHBIX, HHPOPMALIHOHHO-CIIPABOYHOM YKa3aHHeM CCBLIKH/I0CTYI U3 JIOKAJIBHOM ceTH
CHCTEMBbI YHHBEPCUTETA)
1 2 3

1 basa naHHBIX CTAaHIAPTOB M PETIIAMCHTOB https://www.rst.gov.ru/portal/gost/home/standarts
POCCTAHIAPT

2 IepeyeHp TpodecCHOHANBHBIX 0a3 TaHHBIX U https://cyberpedia.su/21x47¢0.html
nH(OPMALMOHHBIX CITPAaBOYHBIX CUCTEM

3 Karanor nartepHOB MpOeKTHPOBaHUS https://refactoring.guru/ru/design-patterns/catalog
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8. OBPA3OBATEJIBHBIE PECYPCBbI U151 UTHBAJINJ1OB U JINIL C OB3

B tabmuue 8.1 ykazaH mnepedeHb 0Opa30BaTENbHBIX PECYpPCOB, HMEIOMUX (OPMBI,
aJanTUPOBAHHBIE K OrPAaHUYEHUSM HX 3J0POBbs, a TAKXKE CBEJCHUS O HAIMYUU CIEHUATBHBIX
TEXHUYECKUX CpeICTB OO0y4YeHHUS KOJUIEKTMBHOIO M HWHAMBUAYAJIBHOTO IMosb3oBaHus. llpu
3aMOJTHEHUH Ta0JMUIBI MOXKET OBITh HCIOJb30BaHA HH(pOpMAIMs, pa3MelIeHHAas B MOJIpa3Jene
«locrymHas cpena» cnenuanuzupoBanHoro paszaena caiita HI'TY «Ceenenns 00 o6pa3oBaTelbHON
opranu3anum» https://www.nntu.ru/sveden/accenv/

Tabmuna 8.1 — O6pa3oBaTenbHbIC peCypChl A HHBAMHIOB U JuIll ¢ OB3

Ne | IlepedeHb 00pa3oBaTe/IbHBIX PeCypcoB, CaeieHHs 0 HAIMYHMH CIIENHATBHBIX TeXHHYECKHX
NPHUCHOCOOJCHHBIX VISl HCIIOJIb30BAHMSA cpelacTB 00y4YeHHs KOJJIEKTHBHOIO H MHANBHAYAJILHOIO
HHBaJIUAaMu 1 aunamu ¢ OB3 NOJb30BAHUSA
1 | OBC «KOoHCYIBTaHT CTyICHTa)» 03ByYKa KHHUT M YBEIMYCHUE MIPUPTA
2 OBbC «Jlanb» crenratbHOe MOOMIIEHOE IPUIIOKEHUE - CHHTE3aTOp PeUH,
KOTOPBIH BOCIIPOM3BOAUT TEKCTHI KHUT M MEHIO HABUTAINN
3 OBbC «OpaiT» Bepcus s cabOBHIAIIAX

9. MATEPUAJILHO-TEXHUYECKOE OBECHEYEHME, HEOBXOJIMMOE JJISI
OCYUIECTBJIEHUSA OBPA3OBATEJILHOT'O MPOLIECCA no
JTUCHUIIMHE

Jlisl KOHTAaKTHOM M CaMOCTOSTENbHONW pabOThl 00YyYaromMXCs BbIIAEJIEHBl MOMELICHMUS,
OCHAILEHHBIE KOMIIBIOTEPHOM TEXHUKOH C mojkiatoueHueM k cetu "HMHTtepHer" u obecrieueHuem
JOCTYIa B 2JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIbHYIO CPEAY OPraHU3alUH:

- 3aJ BJIEeKTPOHHO-MH(OPMAIIMOHHBIX pecypcoB (aya. 2210 — 11 komnbroTepos, aya. 6119

— 9 KOMIIBIOTEPOB);
— YMTaJbHBIH 321 OTKPHITOro aoctyna (aya. 6162 — 2 kommnbroTepa);
- ayn. 2303, 2202, obopynoBanubie Wi-Fi.

[lepeueHp MaTepHaATBHO-TEXHUYECKOTO OOecledeHusi, HEOOXOOUMOro s peanu3aluu
nporpaMMbl OakajaBpuara JUisl CTYAEHTOB OYHOTO OOy4YeHHSs, BKIIOYAeT B ce0s KOMIBIOTEPHbBIE
KJIACCHI.

1. Ayo. 4403 kagpeopot «Hnugpopmamuxa u cucmemsl ynpasieHusn) - 1adopamopus
Ilpozpammuposanus ACOu 'y
KomnbioTepsl, OCHallleHHbIE  HEOOXOIMMBIM  OOOpYAOBaHMEM, TEXHUUYECKUMH U
AJIEKTPOHHBIMU CPEICTBAMH OOYUEHHS 1 KOHTPOJISI 3HAHUH CTY/ICHTOB:
- 10 APM (Tepmunanos);
- MyJIbTHMeIUiHbIN mpoekTop Vivitek H 1180,
- 9kpaH HacteHHbi LMP 100109,
- cereBas KynoabsHas PTZ-kamepa AXIS M5014.
[Takets! [1O (MUIIEH3MOHHOE):
- Dr.Web (c¢/m H365-W77K-B5HP-N346 ot 31.05.2021),
- MATLAB R2008a DVD KIT-WIN & UNIX/MAC (Ne numensun 527840, Ne 3akaza
2035235 Softline ot 05.05.2008).
[Takets! 1O (pacnpocTpaHsieMmoe 0 CBOOOTHOM JTUIIEH3UH):
- Apache OpenOffice;
- Eclipse (https://www.eclipse.org/)
- it (https://git-scm.com/)

18


https://www.nntu.ru/sveden/accenv/
https://www.eclipse.org/
https://git-scm.com/

- Microsoft Visual Studio 2017 Community Edition

(https://visualstudio.microsoft.com/ru/vs/community/)

2. Ayo. 4408 kagheopvr «Hughopmamuka u cucmemot ynpasieHusny - 1adopamopus
Hugpopmayuonnvix mexnonozuil.

KomnbroTepsi,

OCHAaIlICHHBIC

HEOOXO0INMBIM

O60py,I[OBaHI/ICM, TEXHUYCCKUMHU n

ANEKTPOHHBIMU CPEJCTBAMH O0yUYCHHS ¥ KOHTPOJIS 3HAHUH CTY/ICHTOB.
- 8 pabouux mecT Ha 6a3e ToHKuX KireHToB DellWise,

- MyJabTUMeauiHbIN poekTop BenQ PB6240,
- HoyTOyK Lenovo V130-151KB,
- CTEeHJ JUIs U3YYCHHS aBTOMATHYECKUX CUCTEM ympaBiieHus Ha 0a3e 6i1oka MyRio ¢ FPGA

noj ynpasienueM LabView.

[Takets! [1O (munieH3nOHHOE):
- Dr.Web (c/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024).

[Takets! 1O (pacnpocTpansiemoe 10 CBOOOJHOMN JIUILIEH3UH):
- Apache OpenOffice;
- Linux Ubuntu 20.04 (https://releases.ubuntu.com/20.04/)
- it (https://git-scm.com/)

- Microsoft Visual Studio 2017 Community Edition
(https://visualstudio.microsoft.com/ru/vs/community/)

Taxxe, UIsI CAMOCTOSITEITLHOM pa0OThI 00YYArOIIMXCS BBIICIICHBI IOMEIICHHUS, OCHAIEHHBIC
KOMITBPIOTEPHOU TEXHHKOW ¢ moakiarodeHueM k cetu "HHTepHer" u oOecrmedeHueM J0cCTymna B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIIbHYIO CPEY OpraHU3alluu:

Tabmumna 9.1 — OcHaleHHOCTh ayJUTOPUI U MOMEIIEHUIN ISl CaMOCTOSTENbHOM paboThI

CTYACHTOB IO JUCHUIIIIMHC

Ne HaumeHnoBanue
ayJuTOpHUi U
noMeneHuH 1J1s1

OcHaleHHOCTh Ay TUTOPHIi
TMOMelIeHN i ¥ MOMellleHuil I
CaMOCTOSAITEIbHOI padoThI

IlepeyeHn JUIEH3HOHHOTO MMPOrPAMMHOI0
odecreyeHus.
PeKkBH3UTHI MOATBEPKAAIIEr0 JOKYMEHTA

CaMOCTOATEIbLHOM
padoTsl
1 1 2 3
1 6421 KommekT 1eMOHCTpaMOHHOTO » Microsoft Windows7 (moammcka

yueOHast ay M TOpHs
JUI IPOBEIECHUS
3aHATHH JEKIIHOHHOT'O
u

CEMHHAPCKOTo THIIA,
TPYNIIOBBIX U
WHINBUAYAIBHBIX
KOHCYJIbTaluii,
TEKYIIETO KOHTPOJIS U
MPOMEKYTOUHON
aTTecTalluy; T.
Hwxuuit Hosropon,
Kazanckoe 1., 12

o0opyIOBaHUS:

e TIK, ¢ BeIXO/IOM Ha
MYJIbTUMEIUIHBIA TPOEKTOP,
Ha 6aze AMD Athlon 2.8Irm,
4716 03Y, 250 b HDD,
MouHTOp 19” — l1mT.

* MynbTUMeIUHHBIN IPOEKTOP
Epson- | mr;

e OkpaH — | mr.;

Habop yueOHO-HATTIS THBIX

rocooui

DreamSpark Premium, norosop NeTr113003 ot
25.09.14)

» Gimp 2.8 (cBobonnoe I10, munensus GNU
GPLvV3);

* Microsoft Office Professional Plus 2007
(manensus Ne 42470655);

* OpenOffice 4.1.1 (cBoboanoe I10, munen3us
ApacheLicense 2.0)

« AdobeAcrobatReader (FreeWare);

» 7-zip nns Windows
(cBobomHOpacnpoctpansemoe [10, munensues
GNU LGPL);

Dr.Web (c/u ZNFC-CR5D-5U3U-JKGP ot
20.05.2024).
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6543 * IIpoexrop Accer — l; + Microsoft Windows 7 (moamnucka
KOMITBIOTEPHBIN KJIACC * TIK na 6a3e IntelCoreDuo 2.93 | DreamSpark Premium, gorosop Ne Tr113003
- momemenue gt CPC, | I'T, 216 O3V, 32016 HDD, or 25.09.14);
KypCOBOTO MouHTOp Samsung 19* — 11 mir.. * Microsoft Office (mmumen3us Ne 43178972);
TIPOEKTHPOBAHHUS MK moAKITFOYeHb! K CETH + Adobe Design Premium CS 5.5.5 (numensus
(BBITTOTHEHUS «HTepHET» M 00SCTIEYNBAIOT Ne 65112135);
KyPCOBBIX pabor), T. JOCTYTI B 3JIEKTPOHHYTO + Adobe Acrobat Reader (FreeWare);
Hwxnuit Hosropop, nHpopMannoHHO- o 7-zip amst Windows
Kazanckoe 1., 12) 00pa30BaTEIBHYIO CPEIyY (cBobomHOpacnpoctpansemoe [10,
YHHUBEpCHUTETA muuensues GNULGPL);
» Dr.Web (c/u ZNFC-CR5D-5U3U-JKGP ot
20.05.2024)
» Koncynsrantllmtoc (I'TL Ne
0332100025418000079 ot 21.12.2018);
Gimp 2.8 (cBoboxnoe I10, numieH3us
GNUGPLV3)

10. METOAUYECKHUE PEKOMEHIALIUU OBYYAIOILIMMCSI 10 OCBOEHHUIO
JUCLMIIIUHBI

10.1 OOmme MeToAMYECKHME PEKOMEHIAUUM I O0y4alIMXCA [0 OCBOCHHIO
AUCHMILINHBI, 00pa3oBaTe/ibHbIe TEXHOJIOTHH

JIMCUMITIMHA — pealn3yeTcsl  MOCPEACTBOM  MPOBEACHHMS  KOHTAaKTHOW  paboThl ¢
o0yJaroImuMucs (BKIIOYAs MPOBEICHUE TEKYIIETO KOHTPOJIS YCIEBACMOCTH), CaMOCTOSATEIIbHON
paboThl 00YYAIOIINXCS M TPOMEKYTOUHOU aTTECTAIHH.

HpI/I HpeHOI[aBaHI/II/I JOUCHUITIINHBI ((AHaJII/I3 6OJII)HII/IX JaHHBIX)), I/ICHOJII)?;YIOTC?I
COBpPEMEHHBbIC 00pa30BaTeNIbHBIC TEXHOJOTHH, TO3BOJISIFOIIUE MOBBICUTh AKTUBHOCTH CTY/ICHTOB
HpI/I OCBOCHHNU MaTepI/IaJ'Ia Kypca nu HpC}IOCTaBI/ITI) UM BO3MOKXHOCTH S(I)q)eKTI/IBHO peaJ'II/I3OBaTI) qacbl
CaMOCTOSITEITLHOW Pa0OTHI.

BCCI) HeKHHOHHBIﬁ MaTCpI/IaJ'I Kypca COHpOBO)K}IaeTC?I KOMHBIOTepHI)IMI/I Hpe?)eHTaIII/If[MI/I, B
KOTOPBIX HArJSIIHO TPENOJHOCATCS MaTepuall pas3iMuYHBIX pa3leiioB Kypca W YTO JaeT
BO3MOXHOCTH O6CYI[I/ITI) MaTepI/IaH co CTYIICHTaMI/I BO BperI YTCHUA J'ICKIII/II\/JI, aKTI/IBI/IpOBaTB nux
NESITEIbHOCTh TIPU OCBOCHHHM MaTepuana. OJICKTPOHHBIC MaTepHaibl JICKIUH B MEPUOI
JUCTAHIIMOHHOTO O0YYEHHs OTIIPABIISIIOTCS MO 3JIEKTPOHHOM MOYTe Ha ajipeca rpyII U MOTYT ObITh
MOJTYYEHBI JI0 YTCHUS JIEKIIUH 1 TPOpaOdOTaHbI CTYIECHTAMHU B X0JI€ CAMOCTOSTEIILHOW Pa0OTHI.

Ha JICKIIUAX, HpaKTI/ILICCKI/IX 3aHATUAX peaJ'II/I3YIOTC$I I/IHTCpaKTI/IBHLIe TEXHOJIOTHH,
MIPUBETCTBYIOTCS BOMPOCHI M OOCYXKJICHHSI, HCIIOIB3YETCs JTMYHOCTHO-OPUEHTHPOBAHHBIN MOJIXO,
TCXHOJIOIuA pa6OTI)I B MaJIbIX rpynnax, YqTO II03BOJIACT CTYIIGHTaM HpOfIBI/ITB ce6${, HOJ'Iy‘{I/ITI)
HABBIKH CAMOCTOSITEJILHOTO U3YUCHUSI MaTepraa, BBIPOBHATh YPOBEHb 3HAHUI B TPYIIIIE.

Bce Bompochl, BO3HHKIIHE MPU CAMOCTOSTEIBHOW paboTe Haa JOMalTHUM 3aJaHHueEM,
MOJIPOOHO pa30oMparOTCs HA MPAKTHUCCKUX 3aHATUSAX U JIEKIUsAX. [IpOBOISTCS WHAUBUIYAIbHBIC U
prnHOBBIe KOHCYJ'IBTaI_[I/II/I C MHMCIIOJIB30BAHUECM COBpeMeHHI)IX I/IH(l)OpMaHI/IOHHI)IX TeXHO.]'IOl"HfI:
AJIEKTPOHHAS [TOYUTa, MECCEHDKEPHI, Zoom.

WHunuupyeTcs akTHBHOCTh CTYJACHTOB, IMOOIIPSAETCS 3aJaHue JIIOOBIX BOMPOCOB IO
MaTepualy, TPaKTUKYEeTCs HWHIWBUAYaIbHBI OTBET Ha BONPOCHI CTYJCHTA, PEKOMEHIYIOTCS
METOAbI YCHGIHHOFO CaMOCTOATCIBHOT O YCBOGHI/HI MaTepI/IaJ'Ia B 3aBHCHUMOCTH OT ypOBHH €ro
0a30BOH HOATOTOBKH.

Jlns oueHkHM 3HAHUN, YMEHUM, HaBBIKOB M YPOBHA C(OPMHPOBAHHOCTH KOMIETEHIIMU
MPUMEHSIETCS TPAJUIIMOHHAS CUCTeMa KOHTPOJIS U OIIEHKU YCIIEBAEMOCTH CTYJCHTOB B IPOIECCE
TEKYIIET0 KOHTPOJIS.

[TpomexxyTouHasi aTTecTalyss TMPOBOAMTCA B (opMe »5K3aMeHa C Yy4YeTOM TEKYIICH
yCIIEBAEMOCTH.
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PesyabraTr 00ydyeHusi cuutaercs cpOpMHPOBAHHBIM Ha NMOBBIIIEHHOM YPOBHE, €CIIU
TEOPETUYECKOE CO/epKaHHE Kypca OCBOCHO MOJHOCTHbIO. [IpH ycTHBIX coOeceoBaHUSX CTYACHT
MCYUEPIIBIBAIOINE, MOCIEI0BATEIBHO, YETKO U JIOTHUECKH M3JaraeT y4eOHbIH MaTepual; CBOOOIHO
CIpaBJISIETCS € 3aJaHUSIMU, BOIIPOCAMU, UCIIOJIB3YET B OTBETE JIONOJIHUTENbHBIA Marepuain. Bce
MPEeIyCMOTPEHHBIE paboueil y4eOHOW mporpaMMmoi 3agaHusl BBIMOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TpeOOBAHUSIMH, CTYIEHT CIIOCOOEH aHAJU3UPOBATH IOJYyUYEHHBIE PE3yJbTaThl,
IIPOSIBIISIET CAMOCTOSTEILHOCTD IIPU BBIIIOJIHEHUH 3a/1aHUH.

Pesyabrar 00y4eHusi cumraercsi C(POPMHUPOBAHHBIM HAa NOPOrOBOM YPOBHE, €CIIU
TEOPETUYECKOE COZEpKAHUE Kypca OCBOEHO IMOJHOCThIO. [Ipu yCTHBIX coOeceoBaHUSAX CTYAECHT
MOCJIEI0BATEIbHO, YETKO U JIOTUYECKU M3JIaraeT y4yeOHbIH MaTepHall; CIpaBiseTcs ¢ 3aJaHUSIMU,
BONpPOCAaMH, TpPeOYIOIMX TPUMEHEHHs] 3HAHW; BCe NPEIyCMOTpPEHHbIE pabouel yueOHOU
MPOrpaMMOil 3aJlaHUsI BBIIIOJHEHBI B COOTBETCTBUU C YCTAHOBJIEHHBIMH TPEOOBAaHUSMH, CTYACHT
CIOCOOCH aHAJIM3HUPOBATh IOJIyYCHHBIE pPE3yJbTaTbl, MPOSBISET CAMOCTOSTENBHOCTh IPH
BBIIIOJIHEHUH 33JJaHUM.

PesyiabTaT 00yueHusi cuutaercss Hec(pOPMUPOBAHHBIM, €CIIU CTYJCHT IPU BbHIIOJHEHUU
3aJlaHuil HE JIEMOHCTPUPYET 3HAHMN Y4eOHOTO Marepuala, JOMyCKaeT OMIMOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYAHECHUSIMH BBITIOJMHSCT 3alaHusi, HE JEMOHCTPHPYET HEOOXOIUMBIX YMEHHH,
KAaueCTBO BBINOJHEHHBIX 33/IaHUN HE COOTBETCTBYET yCTAHOBJICHHBIM TPEeOOBaHHSIM, Ka4eCTBO UX
BBIIIOJTHEHUS OLICHEHO 4MCIIOM OajuloB HMXKE TPEX I0 OLIEHOYHOW CHCTEME, YTO COOTBETCTBYET
[IOPOrOBOMY YPOBHIO.

10.2 MeToauueckue YKazaHus 1J1s 3aHSATHH JeKIUOHHOI0 THIIA

JIeKIMOHHBIN KypC MpeanoiaraeT CUCTeMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIPOCOB
TEMaTUYECKOro MiaHa. B Xoje JIEKIIMOHHBIX 3aHATHI PaCKphIBAIOTCS 0a30BbIE BOIMPOCHI B paMKax
Kakoi Tembl auctuiumHbl (Tabmumer 4.4, 4.5, 4.6). O003HAYaIOTCS KIFOYEBBIE aCIEKThI TEM, a
TaKKe JIETAI0TCS aKIEHThl Ha HAauOoJiee CIOXKHBIE M BaKHBIC MOJOXKEHUS M3yd4aeMOro Marepuara.
Matepuanibsl JeKIUi SBISIOTCS OMOPHONW OCHOBOM AJISL MOATOTOBKHU O0YUYAOIIUXCSA K TPAKTHUYECKUM
3aHSATHUSM M BBITIOJIHEHHS 3a/IaHU CAMOCTOSTEIILHON paboThl, a TaK)Ke K MEPOIPUITHSIM TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTECTAI[MU 11O JUCHHUILIIUHE.

10.3 MeToauyeckue yKa3aHusi 10 OCBOCHUIO JMCIUIIJIMHBI HA J1A00paTOPHBIX padoTax
JIaGopaTopHble 3aHATHS 110 TUCLMITIIMHE HE MTPETyCMOTPEHBI.
10.4 MeToauyeckue yKa3aHusi 10 OCBOCHUIO JMCIUIIJIMHBI HA PAKTHYECKUX 3aHATHAX

[ToAroToBKY K KakJI0M MpaKTHUECKON padoTe CTYyAEHT JOHKEH HayaTh C O3HAKOMIICHUS C
IJIAaHOM 3aHsTHA, KOTOpLII7I 0Tpa>1<aeT CO)Iep)KaHI/Ie HpeHHO)KeHHOfI TCMBI. Ka>1<)1a$1 BBITIOJTHCHHAA
pabota ¢ 0OPMICHHBIM OTYETOM TIOJIJICIKUT 3aITUTE Y MPETOIaBATEINS.

[Tpu oreHMBaHUY MPAKTUICCKUX PAOOT YIUTHIBACTCS CIICAYIOIIEe:

- Ka4eCTBO BBIMIOJHEHUS MPAKTUYECKOM YacTH paOdOThI U CTENEHb COOTBETCTBUS PE3YyIhTATOB
paboTHI 33JaHHBIM TPEOOBAHUSM;

- KadecTBO oopmileHHUs OTUeTA MO paboTe;

— KadeCTBO YCTHI)IX OTBCTOB Ha KOHTpOJ'IBHBIe BOHpOCBI HpI/I 3a1uTe pa6OTBI.

10.5 MeToauyeckne yKazaHus 10 OCBOCHHUIO IMCUUILIMHBI HA KYPCOBOii padoTe
KypcoBas paboTa He mpenycMOTpeHa YIeOHBIM TIJITAHOM.
10.6 MeToauyeckne yKazaHus 10 CAMOCTOSITeIbLHOI padoTe 00y4arommxcs

CamocrosiTennbHass paboTa OOECHEYMBACT IOATOTOBKY OOYYAIOIMIETOCS K ayJUTOPHBIM
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3aHATUSM W MEPOIPHUSATUSM TEKYIIEro KOHTPOJS M MPOMEKYTOYHOW aTTECTAlMH MO W3y4aeMOi
OUcHUIUIMHE. Pe3ynbTaTel 3TONH MOATOTOBKM MPOSBIAIOTCS B AKTUBHOCTH OOYyYaloLIErocss Ha
3aHATHSX M B KadeCTBE BBHIMIOJHEHHBIX MPAKTUYECKUX 3aJaHuil W JAPYruxX (OpM TEKYIIEro
KOHTPOJISL.

[Tpy BBITOJIHEHUW 3aJaHUU JJII CaMOCTOSITEIIBHON pPabOTHl PEKOMEHIyeTcs MmpopaboTka
MaTepHaAJIOB JICKIIMH M0 KaXJO0M MPONACHHONW TeMe, a TaKXke H3Yy4YeHUE PEKOMEHIyeMOMn
JIUTEpaTyphl, IpeacTaBieHHoN B Paznene 6.

B mpouecce camocrosTenbHON pPabOTHl MpPU W3YYEHUU ITUCHUIUIMHBI CTYAEHTHI MOTYT
paboTaTh Ha KOMIIBIOTEPE B CIIEHUAIM3UPOBAHHBIX AYAUTOPHUSAX JUISI CAMOCTOSTEIBHON pPabOTHI,
yKazaHHbIX B Pazgene 9. B ayautopusx uMeercs JAOCTyn d4epe3 HMH(POPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHYIO ceTh «MHTEpHeT» K 3JIEKTPOHHOW WH(POPMAIMOHHO-00pa30BaTeIbHOM
cpene yauepcutera (OMOC) u anekrpoHHoi 6nbmuotedHoi cucrteme (ObC), rae B 21eKTpOHHOM
BUJIC DPACIONAraloTCs y4eOHblE M y4eOHO-METOJMUYECKHE MaTephalibl, KOTOpbIE MOTYT OBITh
UCIOJIb30BaHBI JIJIsl CAMOCTOATEIHHOM paboThl IPU N3YYEHUU AUCIUILTUHBL.

11. OEHOYHBIE CPEACTBA JJIsA KOHTPOJISA OCBOEHUA JUCHUITJIMHBI

11.1 TunoBble KOHTPOJbHBbIC 3aJaHUSl WJIM HHbIe MaTepHa/bl, HeOOXOAUMBIE JIA
OLICHKH 3HAHWI, YMEHHMI, HABBIKOB M (MJIM) ONBITA B X0/ie KOHTPOJIS TeKylel yceBaeMoCTH

Jlis TeKyliero KOHTPOJS 3HAHWI CTYJEHTOB MO AMCIMIIMHE MPOBOAUTCA KOMILIEKCHAS
OIlCHKa 3HAHWH, BKITIOYAOIIast
- 3aIUTY MPAKTUYECKUX PadoT.

11.1.1. TunoBsIe 3a1aHKs AJIs1 MPAKTUYECKUX PadOT

Tunosble 3amaHug A8 TNPAKTUYECKUX pabOT MpPHUBEACHBI B y4eOHO-METOIUYECKUX
yKa3aHMSX 110 MPOBEICHUIO MPAKTHYECKUX PadoT.

11.2 TunoBble KOHTPOJbHbIC 3aJaHUSI WJIM HMHble MaTepuajbl, HEOOXOAUMBbIE IS
OLICHKH 3HAHUIi, YMEHHIl, HABBIKOB M (WJIH) ONBITA B X0/e NMPOMEKYTOYHON aTTeCTALUM IO
AUCHUILINHE

11.2.1. 3amuTa KypcoBOro npoexkra/ paboTsl

KypcoBas paGoTta He mpeycMOTpeHa yuyeOHbIM IIJIAHOM.

11.2.2. 3ager ans cTyneHTOB 04HOM (hopMbl 00ydenus Bo 2 cemectpe. [IpoBoauTcs B Buje
YCTHOTO cO0eceJOBaHuUs 10 TUIIOBBIM BOIIPOCAM.

Tunosble BOMPOCH! I MPOMEXYTOUHOM aTTecTaluu B (popme 3adera Jyisi CTYA€HTOB OUHOM
¢bopmbl 00yUeHus:

1. OcHoBHBIE MOHATHSA: OOJBIINE JAAHHBIC, HAYKa O JAAHHBIX, aHAJIU3 JAHHBIX, MAITUHHOE
oOyuenue. OCHOBHBIE 3Tallbl U3BJICUEHHS 3HAHUN U3 NaHHBIX. [Ipumepsl 3a1au aHanuza
JTAHHBIX.

2. CTpyKTypupOBaHHbIE ¥ HECTPYKTYpUpOBaHHBIE JaHHble. KareropmampHble W
HeNpepbIBHBIE MepeMeHHbIe. MeTopl 0TOOpa MpU3HAKOB (TMepeMeHHBIX). bubmunoreka
pandas: o0bekTHsI Series u DataFrame.

3. OOpaboTKa JAaHHBIX: MOUCK MPOMYIIEHHBIX 3HAUYEHUI, OCHOBHBIE METOIBI 00pPabOTKU
NPOIYIICHHBIX 3HA4YCHWH, 00paboTKa MpOIYIIECHHBIX 3HA4YCHWH ¢ momomiblo pandas,
MIOUCK U yAaJieHne AyOIupyromuxcs 3HaueHui B pandas.
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~No

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

OOpa0OoTka [aHHBIX: ONUCATENbHbIE CTATUCTUKM, I[IOMCK AaHOMAIWi (BKIIIOYas
THUCTOIPaMMBI, SLTUKOBbIE TUAarpaMMBl, sJIEPHbIE OLICHKHU TUIOTHOCTH), aHaJIN3 BEIOPOCOB
u 1mrymoB. Hopmanu3zanus u crangapTusanys JaHHBIX.

Busyanuzanus naHHbBIX: BUIBI TpapukoB U guarpamMMm. OCHOBHBIE HHCTPYMEHTHI
BU3yaJIM3alluy JaHHBIX B Python.

Maremaruka B Data Science: OCHOBHBIC IOHSATHS, TPAAUCHTHBIN CITYCK.

MatpuuHbie peoOpa3oBaHusi, BEKTOPHI, PYHKIIUN PETPECCUU.

KitactepHslil aHanu3: nepapXUyecKuil KIacTepHbINA aHalIu3, IOCTPOCHHE JIEHIPOrpamMm,
metoab! k-cpennnx. Knacrepusriii ananus B Python.

MammnHoe oOyueHue: OCHOBHbBIC MOHSTHS, 3aJayd, KOTOpPblE MOXKHO pEIIUTh C
MOMOIIIBI0 MAIIMHHOTO 00yUYeHHsI. ANTOPUTMBI MAIIIMHHOTO OOYYEHUS C yuuTeneM u 0e3
yuutens (mepeuncnuth). WHcTpymentsl Python, wucnons3yemble B MalluHHOM
oOyueHuwu.

MamuHHoe oOyuyeHue: 3tanbl MojenupoBaHusi. OTOOp MPU3HAKOB Ha OCHOBE MOJEIH.
Onenka KayecTBa OCTPOSCHHBIX MOJEIIEH.

MammunHoe oOyueHue: aHcamMOau anropuTMoB. CriocoObl peanu3anuu aHcamOuiel Ha
s3b1Ke python.

3ajavya  Ki1accupUKaMM: [IOCTAHOBKA  3a7ayd, IpUMEp MOAeJeH, MNOoHATHE
nepeoOyyeHus, OlleHKa KauecTBa KJIACCH(PHUKAINY, TOHKAs HACTPOIKA MOJICIIH.

3ajauya perpeccuu: IMOCTAHOBKA 3a/adyM, NPUMEp MOJENed, NOHATHE MepeoOydeHus,
OLIEHKa Ka4yecTBa KJIACCH(PHUKAINY, TOHKAsI HACTPOMKA MOJICIIH.

Heiiponnsie cetu: 6a30Bble MOHATHA, OTJIMYUS HEHpPOCETEH OT KJIACCUYECKHX METO/0B
MalIMHHOTO 00yUeHUSI.

Heiiponnsie cetu: o0yueHue ¢ yuuTenem, 3aaava KiacCu(puKaluu.

Heiiponnsie cetn: oOyueHue 6e3 yunurerns, 3afa4da KIacTepU3aIiH.

HeiiponHnsle cetu: oOyueHue ¢ noaxkpersieHneM. AHcaMOI1 HeHpOHHBIX ceTel.
Heiiponnsie cetu: knaccudukanus n300paxeHnid, ceMaHTHUECKasi CEerMEHTAIus, 3aja4a
00paboTKH TEKCTA.

PexomennarenbHbie cucteMbl. OCHOBHBIE MOAXO0/bI K OCTPOEHUIO PEKOMEHIATENbHbIX
cucreM. [Ipumeprl pekOMEHIaTENbHBIX CUCTEM.

WNuctpymenTs! BigData: ocHOBHBIE HHCTPYMEHTBI U MX TPUMEHEHUE.

B monHoM oOBbeme oOleHOYHBIE cpelncTBa uMeroTcs Ha Kadenpe «HpopmaTuka M CHUCTEMBbI
yrpasiieHUs». OLleHOYHbIE CPE/ICTBA MOTYT OBITh MOJTY4EHBI IO TPEOOBAHUIO.
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