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1. IEJIM A 3AJAYU OCBOEHUS JUCHUITJIINHBI
1.1 Heab ocBOEHUS TUCHUILIHHBI

HensiMu u3ydeHHUs] AUCHUIUIMHBL SIBISIOTCA M3YyYEHHUE METOJIOB M IMOJXOJI0OB K aHAIHU3Y
JAHHBIX Pa3IMYHOr0 00beMa, BKIIIOYasl MPeaBaPUTEIbHYI0 00pa0OTKY JAaHHBIX U CTATUCTUYECKUIN
aHaJli3, OCBOGHUE PA3NMYHBIX MOJIENeH MAIIMHHOTO OOYYECHHS, TPEIHA3HAYCHHBIX IJI PEUICHUS
3aJla4 KJjacTepu3allnu, KIacCU(pUKALUU U PErPECCUH U MIPUMEHEHHUE UX JUIS PEeUICHUs IPUKIIaTHBIX
3a7a4d U3 pa3INYHBIX chep YeToBeUeCKOn AeATEIbHOCTH.

1.2 3aga4yu ocBOeHMS TMCUMILTUHBI (MO1YJIs1)

Juctumimaa «bosblline NaHHBIE» CIIOCOOCTBYET MOJITOTOBKE CTYIACHTOB K PEIICHUIO
CIIEAYIOMIUX MPO(EeCCHOHAIBHBIX 3a/1a4:

1. Pa3zpaborka mporpammHoro konxa st 3(QQeKTUBHON 00pabOTKH pacnpeaeneHHbIX
JAHHBIX OOJIBIIIOTO O0BbEMa B COYCTAHWUHU C PACHPEICICHHBIM XPaHCHHEM JIaHHBIX B
Hadoop knactepe.

2. TloctpoeHre W TPUMEHEHHWE HA TPAKTUKE OIUCATEIBHBIX W IPOTHO3HBIX MOJCICH
MHTEIICKTYaTbHOTO aHaIM3a O0JIBINNX TAHHBIX ¥ MAITUHHOTO OOYYCHUS.

3. Hcnonwp3oBaHMe MNPOrPaMMHBIX  CPEICTB  BU3YyaJIU3alldd W WHTEPAKTHBHOTO
WCCJICIOBAHMSI OOJIBIITNX JAHHBIX.

1. MECTO JUCHMILUIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBbI

VYuebnast nucuumuHa «bonemme nanasie» b1.5.26 BkoueHa B 00s3aTeNbHBIN NepeveHb
JUCHUILUIMH B paMkax ©Oa3oBoi uvactu bioka 1, ycranoBnenHoro ®I'OC BO, u sBusercs
o0si3arenbHONM Ui Bcex mpodwiel HanpapieHus noarotoBku 09.03.02 «MubopManmoHHbIE
CUCTEMBI U TeXHOJOTUWY. Jluciuruinaa peanusyercs B cooTBeTcTBHH ¢ TpeboBanusmMu OI'OC, OI1
BO u VII, no nanHOMy HanpaBJ€HUIO OATOTOBKH.

Jucnunnuua OasupyeTcs Ha JUCHUIUIMHAX MaTeMaTHUYecKOro OJioka Mporpammbl
OakanaBpuaTa 1o  HampaBieHuto  «HpopMalMOHHBIE ~ CUCTEMBI U TEXHOJIOTHMY.
[IpenmecTByOmUMU KypcaMu, Ha KOTOPBIX HETIOCPEACTBEHHO Oazupyercs TuciuIuinHa «bonpime
JAaHHbBIE», SBIISIOTCS:

— «MHDopmanOHHBIE TEXHOIOTHI;
—  «MeTobl B cpeacTBa MIPOSKTUPOBAHUS HH(DOPMAITMOHHBIX CUCTEM U TEXHOJIOTHUI»;
— «CKpHUNTOBBIE A3bIKM NPOTPAMMHUPOBAHUSI.

Hucuunnuza «boJbllive JaHHBIE» SBIIACTCS OCHOBOIOJATAKOIIEd [ IPEAJUIIIIOMHOU
MIPAKTUKU U BBIIIOJIHEHUS BBIITYCKHOMN KBaTU(PUKAMOHHON pabOTHI.



2. KOMIOETEHIAM OBYYAIOIUIETOCSI, ®OPMHUPYEMBIE B PE3VJIBTATE
OCBOEHUS JUCHUATIIAHBI (MOYJIST)

Huctunnuaa «bonsimue manaeie» Gopmupyer kommereHiuu OIIK-2, VK-2 coBmecTHO €
JTUCIUILTMHAMY ¥ IIPAKTUKaMH, YKa3aHHBIMU B Tabmuie 3.1.

Tabnuna 3.1- @opMupoBaHHE KOMIIETSHIIMI TUCIUILIMHAM

HaunmenoBanue CemecTtpbl, QOPMUPOBAHUS TUCIIATUTAHBI
JUCTIUILIVH, Komnerennuu 6epytces u3 Y4eOHOro IiaHa 1o HapaBICHUIO MTOATOTOBKU
(hopMupyromx OakayaBpa /CIeITHaINCTa/MarucTpay
KOMIICTEHIIHIO 1 2 3 4 5 6 7 8
COBMECTHO

OIIK-2 (Cnocoben nonumams npuHyunsl pabomol COBPEMEHHbIX UHGOPMAYUOHHBIX MEXHOA02ULL U
NPOCPAMMHBIX CPEOCS, 6 MOM HUCTIe OMEUECMBEHHO20 NPOU3BO0CMEA, U UCHOIb308AMb UX NPU PeuleHUs
3a0a4 npoghecCUoOHANbHOU 0esIMeNTbHOCMU )

Hupopmayuonnvie
MexHon02UuY

WEB-mexnonozuu

Memoowt u  cpeocmea
NPOeKMupo8aHusl
uHopmMayuonHbix
cucmem u mexHoa02ull

Ynpasnenue dannvimu

Memoowvl uckyccmeenHno2o
uHmesneKkma

Bonvwue oannwvle _

Baszvl oannwvix

Buinonnenue u 3awuma
BKP

VK-2 (Cnocoben onpedensimv xpye 3adau 6 pamkax HOCMAGIEHHOU Yeau U bloupams ONMUMAaibHble
CnocoObl UX peuteHusl, UCX00s U3 OeUCMBYIOWUX NPABOBBIX HOPM, UMEIWUXCS PEeCYPCO8 U 02PAHUYEHUlL)

Vnpasnenue IT
npoexmamu

Memoowi u cpeocmea
NPOEeKMUpOBAaAHUsL
uHopmayuonHbix
cucmem u mexHoa02ull

Memoowt u cpeocmea
3awumsl uHghopmayuu

Bonvuue oannvie _

Buinonnenue u 3awyuma
BKP




Tabnuma 3.2- [lepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHUS 0 TUCIUTUIMHE, COOTHECEHHBIX C TNIAHUPYEMBIMH PE3yJIbTaTaAMU OCBOCHUS

Kopg 1 HaumeHoBaHue

Kopa, u HaumeHoBaHue
MHAMKaTopa

OueHoYHble CpeAcTBa

KoMneTeHUMN pOCTHKEHUA MnaHupyembie pe3yabTaTbl 06yuyeHUA No gucumunamHe Tekyuwero NpomerKyTouHO
KOMneTeHuMM KOHTpOAA aTtrecraumu
OIIK-2. Cnoco6en | MOIIK-2.6. 3name: Ymems: Bnaoemus: Bemonuenne wu | Juddepenunposa
NOHMMAaTh TNPHHOMIB! | Mcnome3yer COBPEMEHHBIE METO/IBI NPUMEHSTH COBPEMEHHBIE HaBBIKAMH crada 6 | HHBII 3ager — 20
paboTBI COBPEMEHHBIX | COBPEMCHHBIC 06paboTKN GOTBIINX MeTO/IbI 00PaboTKH HCIIOJIb30BaHMS 1a00paTOPHBIX OHIIeTOB
HHPOPMATMOHHBIX METOAB 00pabOTKH JAHHBIX GONBIINX TaHHBIX JUIS COBPEMEHHBIX pabot
TEXHOJOTUH U | OONBIINX  JAaHHBIX pemenus METOJIOB 00pabOTKU
HpOrpaMMHBIX ULt pereHus OOJIBIINX TAaHHBIX
CPEe/ACTB, B TOM 4YHCJIE | MPOPEeCcCHOHATBHBIX npoQeccHOHAIBHAIX 337124
OTEYECTBEHHOTO 3a1a4
MPOU3BOJICTBA, u
UCIIONB30BaTh WX IIPH
peuIeHus 3a1a4
npodeccrnoHanbHOM
JIeATeIBHOCTH
YK-2. Cmocoben | UYK-2.2. 3name: Ymems: Bnaoemy: Brmonaenne u | Juddepennupona
OTIPEAEIATh kpyr | IIpemnaraer pa3pabaThIBaTh CrIOCOOBI HaBBIKAMH OIICHKH crava 6 | HHBII 3ager — 20
3am1a4 B paMKax | crocoOBbl peIeHus PEILCHNS TOCTABICHHBIX MPEATI0KEHHBIX Ta00PaTOPHBIX OueroB
MOCTABJIEHHOW eI M | MOCTaBJIEHHBIX 327144 C UCTIONIB30BAHHEM CIoco0OB pelIeHUs pabor
BBIOMpATh 3a/1a4 U 0XHJAeMble o po¢ecCHOHATBHBIX
TEXHOJIOTHI 0OJIBITHX

OIITUMAJIbHBIC PE3YIbTATHI; 3aaa4 ¢ TOYKHU
CHOCOOBI WX pEIIeHHs, | OLIEHHBAET AAHHEIX 3peHUs
ucxonsa u3 MPEAJIOKECHHBIC COOTBETCTBHU LICIIN
JIeHCTBYIOIINX CHOCOOBI C TOUYKH IPOEKTA.
TPaBOBBIX HOPM, | 3peHus

MMEIOIINXCSl PECypCcoB
Y OTpaHUYEHUI

COOTBETCTBUA LECIH
IMPOCKTA.




3. CTPYKTYPA U COAEP)KAHUE JTUCHUIIJIMHBI
4.1 Pacnipenesienne TPy10éMKOCTH AUCUMILIMHBI IO BUAaM padoT 1o ceMecTpam

OOmrast TpyaI0€MKOCTh JWCHUILTUHBI cocTaBiseT 4 3ad.en. 144 wyaca, pacrpeleneHHe 4acoB IO BHJIAM
paboT cemecTpam npeacTaBieHo B Tadmuie 4. 1.

Tabmuma 4.1 - Pactipenenenne TpyaoEMKOCTH AUCIMIUIMHBI 110 BUJaM paboT MO CeMecTpaM JUIs
CTY/IGHTOB OYHOTO OOyUYCHHS

TpyaoéMKOCTh B Yac

Buj y4e0Hoi padoThI

Bcero B 1.4. o cemecTpam
vac. 8 cem
®opmMaT U3yYeHHSsT THCHHILUTHHBI C HCII0JIb30BAHHEM 3JIEMEHTOB JJIESKTPOHHOTO
o0yucHHs
OO0mas TPyA0éMKOCTh JUCIMIUIMHBI 10 yICOHOMY IIJIaHy 144 144
1. KonrakTHas padora: 54 54
1.1 AyautopHas pa6oTa, B TOM 4HCJIe: 50 50
3aHATHA JeKIMoHHOTO THMa (JI) 20 20
3aHATHA ceMuHapckoro tuna (I13-ceMuHapsl, MpakT. 3aHATHS U Ip) - -
nmabopaTopabie pabotsr (JIP) 30 30
1.2 BueayauTopHasi, B TOM 4YHCJIE 4 4
KypcoBast pabota (mpoekt) (KP/KII) (koHCymbTaIms, 3ammra) - -
TEKYIIMHA KOHTPOJIb, KOHCYJIBTAMH N0 TUCIHILIIHE 4 4
KOHTaKTHas paboTa Ha nmpoMexkyTodHoM KoHTpoie (KPA) - -
2. CamocrosiTeapHas padora (CPC) 90 90
pedepat/acce (MOATOTOBKA) - -
pacuétHo-rpadudeckas padora (PI'P) (moaroroska) - -
KOHTpOJIbHAs paboTa - -
KypcoBast paborta/mpoexT (KP/KII) (moxroroska) - -
CaMOCTOSATENIFHOE U3yUCHHE Pa3JIeIIOB, CAMOMIOATOTOBKA (IpopaboTKa 1 72 72
MOBTOPEHHE JICKLIMOHHOTO MaTepuaia U MaTepraa y4eOHUKOB U Y4eOHBIX
NOCOOMIA, MOATOTOBKA K IA00OPATOPHBIM M MPAKTHYCCKHM 3aHITHSIM,
KOJUIOKBHYM H T.11.)
[oxroroBka k aquddepeHnnpoBaHHOMY 3a4eTy 18 18




4.2 Coagepxanue TUCUMILIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM

Tabnuna 4.2-ConeprxaHue TUCHUIUIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM JIJIsl CTYACHTOB OYHOTO 00y4YeHHS

Buabl yueoHoli padoThl (4ac)
KonrakTHas paéora Cam
Ilnanupyemeie 0CTO
KOHTPOJIHpYeMble HaunmeHoBanue Peanuzauus B
( el3) .]'IL”F:ZTBI : me:l] HCIOJIb3YeMbIX aMK];X Hauvenosanue
bH:
pesy Jla6 | Ilpa Y P . pa3padoTaHHOro
ocoenus:kox YK; HaunmeHoBaHue pa3eiios, opar | Krn b AKTHBHBIX U IpakTuveckoii
. Go Bun CPC DJIEKTPOHHOI'0 Kypca
OIIK; IIK n TeM Jlek | opn | ueck pa HHTEPAKTHBHBIX MOAT0TOBKH
Ta (Tpy10eMKOCTb B
MHIMKATOPbI ouH 2 ue KCP o0pa3oBaTe/bHBbI (TPyAOEMKOCTh uacax)
JOCTH/KEHHS (wac | pabo | sans CIya X TEXHOJIOTrHit B Yacax)
i ) TBI THS eHTO
KOMIIETCHIIUMH
(uac (uac B
) ) (uac
)
8 cemecTp
Pa3nen 1. BBenenne
OIIK-2, UOIIK-2.6 Tema 1.1. BseacHme B 1 [ToaroToBka K HEKIHUSIM
YK -2, UYK-2.2 UHTEJUIEKTYyaIbHbIM aHaIu3 [6.1.1,6.1.2,6.1.4]
JIaHHBIX:0CHOBHbIE
MOHSTHSI,001aCTH
MIPUMEHEHHUS COBPEMEHHBIX
TEXHOJIOTHH 00paboTKH H
WHTEJUIEKTYyaJIbHOTO
aHanmm3a OOJBIINX JAaHHBIX.
Tema 1.2 Drtanel aHaim3a 1 IToaroroBka kK HEKIUSIM
JTAaHHBIX. [6.1.1,6.1.2,6.1.4]
CTpyKTypHUpOBaHHBIE u
HECTPYKTYpHUPOBAHHbIE
JTaHHBIE. Co6op u
MOATOTOBKA JIaHHBIX
JlabopaTropHasi  pabora. 2 IloaroroBka K JIEKLMSIM
Bonbmme JIaHHBIE. [6.1.1,6.1.2,6.1.4]
Opranusanus cbopa U
XpaHEeHUs 00IBIIUX
HabopoB manHbIX. Hadoop.
Hroro no 1 pazneny 2 2 -

Paznen 2. Ilakersl Jisi paGoThI ¢ AAaHHBIMH




OIIK-2, UOIIK-2.6 Tema 2.1. 0,5 1 IToaroroBka k JyeknusiM | Paz6op

YK -2, UYK-2.2 Bbubnuoreka pandas. [6.1.1,6.1.2] KOHKPETHBIX
CTpyKTypsl  JaHHBIX B CHUTYaIHi
pandas, pabota co
CTPYKTYPaMH JTaHHBIX.
Tema 2.2. 0,5 1 | HoxrotoBka k jekmnusM | Pa3bop
bubnuorexn NumPy, [6.1.1,6.1.2,6.1.4] KOHKPETHBIX
SciPy: OCHOBHBIE CUTYyaIui
¢yakonn.  Busyanmzanums
MaHHBIX ¢ matplotlib u
pandas.
Tema 2.3. 0,5 1 IMoaroroBka k nexuusm | Pazdop
OOnayHple  BBIYUCICHUS. [6.1.1,6.1.2,6.1.4] KOHKPETHBIX
Jupyter Notebook CHUTYaIH
JlaGopaTopHas padora. 4 4 | IoaroToBka k | Paz6op
Pabora ¢ OubnroTekamu nabopaTopHOi  paboTe. | KOHKPETHBIX
NumPy u SciPy. [6.1.1,6.1.2,6.1.4] CUTYaIMi
JlaGopaTopnasi pa6ora. 4 1 4 IToaroroBka k | Pa36op
PabGota ¢ pmaHHBIMM B nabopaTopHOi  paboTe. | KOHKPETHBIX
pandas. [6.1.1,6.1.2,6.1.6] CHTyaIuit
Hroro no 2 pazageny 15 8 1 11

Paszngen 3. MaremaTndeckne 0CHOBBI 00JbIINX JAHHBIX

OIIK-2, UOIIK-2.6 Tema 3.1. 1 1 [oxroroBka k nekumsm | Pa36op

YK -2, UYK-2.2 Martemaruka B Data [6.1.1-6.1.4] KOHKPETHBIX
Science CHUTYaIHi
Tema 3.2. 0,5 1 [oxroroBka k nekumsm | Pa36op
Maremarnueckas [6.1.1-6.1.3] KOHKPETHBIX
CTaTHCTHKA W DJIEMEHTBHI CHUTYaI[Hi
AHAJIMTUKH
Tema 3.3. 1 4 1 [oxroroBka k nekumsM | Pa36op
bazoBble 3HAHMS 1o [6.1.1-6.1.4] KOHKPETHBIX
MaTeMaTHKe ISl paboThl C CHTyaIuii
MAlIMHHBIM  O0yYeHHEM.
Anmpokcumanys,
MHTEPIONSALUS, (QYHKINH,
perpeccuu, MaTpUIbl U
BEKTODA.




Tema 3.4. 0,5 1 IToaroroBka K jekmusM | Pa3dop
Teopust BEPOSITHOCTEH: [6.1.1-6.1.3] KOHKPETHBIX
yCIIOBHAs BEPOSITHOCTb, CUTYaINi
cily4aiiHble BEJINYMHBI,
TeopeMa Baiieca,
pacnpezeneHue
BEPOSITHOCTEM.
Tema 3.5. 0,5 1 5 ITogroroBka K
Bextopsl M MaTpHuBL nmabopaTopHOil pabore.[
I'paguent. 6.1.1-6.1.4,6.1.6]
HToro no 3 pazneny 3,5 4 1 9
Pazgen 4. Meroabl MAIIMHHOTO 00y4YeHHUS
OIIK-2, MOTIK-2.6 Tema 4.1. 0,5 2 IMoxroroBka k JjekmusM | Pa3bop
YK -2, UYK-2.2 [Ipumepsl  TpoOEKTOB ¢ [6.1.2-6.1.4] KOHKPETHBIX
MIPUMEHEHUEM ML. CUTyanuu
OCHOBHBIC ITOHSTHS
Tema 4.2. 0,5 2 [oxroroBka k nekumsm | Pa36op
Tumel, 3aga9i MalInHHOTO [6.1.2-6.1.4] KOHKPETHBIX
o0yueHus CUTyaIui
Tema 4.3. 0,5 4 5 Iloaroroska K
AHcaMmOH anropuTMOB naboparopHoil  paboTe.
[6.1.2-6.1.4,6.1.6]
Tema 4.4. 1 4 4 | TloaroroBka K
OneHka W yJIydIICHHE naboparopHoil  paboTe.
KayecTBa Mogenei [6.1.2- 6.1.4,6.1.6]
MaIlIMHHOTO 00y4eHus:
HepeKpecTHas  HpOBepKa,
HOKMCK IO CETKE, METPUKH
KauecTBa MOJENIEed U HUX
BBIYHCIICHHE.
Tema 4.5. 0,5 1 IlongroToBKka K HEKIHSIM
[IporpaMMHBIE MOIYIH U [6.1.1,6.1.2,6.1.4]
HakeTbl JUIA MAIIMHHOTO
o0y4ueHHs
Hroro no 4 pazaeny 3 8 1 13
azaed S. HeliponHble ceTH
OIIK-2, UOTIK-2.6 Tema 5.1. 1 1 IMoarotoBka k JyeknusiM | Paz6op
YK -2, UYK-2.2 bazoBas Teopus. Omimuns [6.1.2,6.1.3] KOHKPETHBIX
OT KJIACCHYECKUX METOIOB CUTyauun
MAIIMHHOTO O0YYeHHUs
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Tema 5.2. 0,5 2 [MoxrotoBka k nexumsm | Pa3bop
OOyyeHne C  yduTesIeM. [6.1.1,6.1.3,6.1.4] KOHKPETHBIX
Knaccudukanus CUTYyaIui
Tema 5.3. 0,5 2 | [oxmroroBka k nekmnusMm | Pa3bop
OOyyenue 0e3 yuwuTens. [6.1.1,6.1.3,6.1.4] KOHKPETHBIX
Knacrepusanns CUTyalnuu
Tema 5.4. 0,5 3 | IloaroroBka k nexiusM | Paz6op
OO0yueHue C [6.1.1,6.1.3,6.1.4] KOHKPETHBIX
MOJKPETUICHUEM. CUTYyaIui
Heliponnsie CceTH U
ancamOnu
Tema 5.5. 0,5 2 IloaroroBka Kk JEKITHSIM
Koncrpyuposanue u [6.1.1,6.1.2,6.1.4]
BBIOOp Mpu3HAKOB. CHIIBHO
CBsI3aHHBIC TIPHU3HAKU
Tema 5.6. 0,5 1 | [oxroToBka k jekmnusM | Pa3bop
Beibop THma mopenen. [6.1.1,6.1.2,6.1.4] KOHKPETHBIX
CpaBHeHue Moaenen CUTyalui
Tema 5.7. 0,5 1 [oxroroBka k nekumsm | Pa36op
PaGota ¢ pa3sMepHOCTHIO [6.1.1,6.1.2,6.1.4] KOHKPETHBIX
JTAaHHBIX CUTYyaIui
Tema 5.8. 0,5 4 IloagroToBKa K HEKIHSIM
[lepeoOyuenue, [6.1.1,6.1.3,6.1.4]
ayrMeHTalus
Tema 5.9. 0,5 4 ITonroToBka k | Pazbop
Knaccudukarms nmabopaTopHOl  paboTe. | KOHKPETHBIX
H300paKeHHH [6.1.1,6.1.2,6.1.4,6.1.6] | curyauwmii
Tema 5.10. 0,5 4 IToaroToBka k | Pazbop
CemaHTHYECKAS 11ab0paTopHOiA KOHKPETHBIX
CeTMEHTaLus pabote.[6.1.1, 6.1.3, | curyauunit
6.1.4,6.1.6]
Tema 5.11. 0,5 4 | TloarotoBka k | Pa36op
3amaun 00paboTKa TeKCTa nabopaTopHOil  paboTe. | KOHKPETHBIX
[6.1.1,6.1.3,6.1.4,6.1.6] | curyauuii
Tema 5.12. 0,5 0,5 4 IToaroroska k | Pa36op
PexomennaTtensHble nmabopaTopHOil  paboTe. | KOHKPETHBIX
CHCTEMEI [6.1.1, 6.1.2, 6.1.4, | curyauuii
6.1.3,6.1.6]
HToro no 5 pazneny 6,5 0,5 32

Pazgen 6. Uncrpyments BigData
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OIIK-2, UOIIK-2.6 Tema 6.1. 1 [MoxrotoBka k nexumsm | Pa3bop

VK -2, UYK-2.2 DKocucTeMa Hadoop, [6.1.1,6.1.3,6.1.4,6.1.5] | KOHKpETHBIX
Spark, Hive. Beenenue CUTyarun
Tema 6.2. 0,5 3 IMoxroroBka k nekmnusM | Pa3dop
Peanuzanuu  axroputmMoB [6.1.1,6.1.3,6.1.4,6.1.5] | KOHKpETHBIX
Ha MapReduce. OcHOBHI CUTyaIuil
Hive.
Tema 6.3. 0,5 IloaroroBka Kk JEKITHSIM
ApXUTEKTypa  XpaHWIUII [6.1.1,6.1.2,6.1.4,6.1.5]
Data Warehouse u Data
Lake
Tema 6.4. 0,5 TToaroroBka K JIeKIUSIM
Airflow, Spark [6.1.1,6.1.2,6.1.4,6.1.5,]
Tema 6.5. 1 2 0,5 4 IToaroToBka k | Paz6op
[TpombinuienHslii Machine nabopaTopHOH KOHKPETHBIX
Learning ©Ha  Oombmmx pabote.[6.1.1, 6.1.2, | curyauni
TAHHBIX 6.1.4,6.1.5,6.1.6]
HTtoro mo 6 pa3nery 3,5 2 0,5 4
IlogroToBka Kk  3ayeTy C 18
OLICHKO
HTtoro 3a cemectTp 20 30 4 90
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4. TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH n ITPOMEXYTOYHASA
ATTECTAINMUA ITO U'TOI'AM OCBOEHUA JUCHUIIVIMHBI.

5.1 TumnoBbie KOHTPOJIbHbIE 3aJaHHUsI WJIH HHbIe MATEpPHAJIbl, HEOOX0AMMbIE JIfA OIEeHKH
3HAHUI, YMEHMH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

1. IlpumepHslii nepedyeHb BOIPOCOB MIPH 3aLIUTE JIAOOPATOPHBIX padoT:

— Yro Ttakoe aHaynu3 JaHHBIX? Kakue TeXHOIOTUM HCIOIB3YIOTCS IPU 00paboTKe TaHHBIX?

— UYem oTiIMYAIOTCS CTPYKTYPUPOBAHHBIE JAHHBIE OT HECTPYKTYPUPOBAHHBIX?

— OnuwmuTte npoueaypy coopa u XpaHeHus: OOJIbIINX JaHHbBIX?

— Kakwue ObIBaIOT CTPYKTYpHI JaHHBIX B Oubnuoreke pandas?

— C IOMOIIBIO Yero BU3YaIH3UPYIOTCS TaHHbIE B python, HA30BUTE OCHOBHBIE OUOTHOTEKN?

— Uro Takoe 3aiada perpeccun?

— Yro Takoe rpaJueHTHBIN CIIycK?

— Kakue maTpuunblie mpeoOpa3oBaHus HCIOJIb3YETCA B MAIIUHHOM 00y4eHUU?

— Kakue ocHOBHBIE 3a/1a4M pelIaeT MalluHHOE 00yUueHue?

— UYro Takoe aHCaMOJIM aJITOPUTMOB M KOI'JIa OHU IIPUMEHSIOTCS?

— Kakwne ¢pyHKIMM aKTHBaIMy BaM U3BECTHBI?

— OnuimuTte OCHOBHBIE CHOCOOBI 00y4YeHUs HEHPOHHBIX ceTeii? B ueM uX omInyMs OT alropuTMOB
MalIMHHOTO 00y4YeHus?

— Kakue meToap! npuMeHstoTces 11 paboThl ¢ JaHHBIMU?

— HazoButre ocHOBHBIE TOAXOABI st paboTel ¢ wm300pakeHusimu? Kakue 3amaum pemraer
KOMIIbIOTEpHOE 3peHue?

— OnuuuTe 33a4y cerMeHTauun’?

— UYro Takoe 00pabOTKa €CTECTBEHHOI'O 513bIKa, HA30BUTE OCHOBHBIE aITOPUTMBbI?

— HazoBurte ocHoBHO# nHCTpYyMeHTapuii BigData? IIpuBeanurte nmpumepsi?

2. IlpumepHslil mepedeHb BOIPOCOB JUIsl SK3aMeHa:

— OCHOBHBIE TOHATHSA: OOJBINNE JaHHBIC, HAYKA O JAaHHBIX, aHAIN3 JaHHBIX, MAIIMHHOE OOydYeHHeE.
OcHOBHbIE 3Talbl U3BJICUEHHS 3HaHUH U3 TaHHbIX. [IpuMepsl 3a7au aHaIM3a JaHHbIX.

— CTIpyKTypupOBaHHbIE M HECTPYKTYpUPOBaHHbIE JaHHbIE. KareropuanbHble W HEMpPEPHIBHBIE
nepeMeHHble. Meronbpl oTOopa mpu3HaKoB (mepeMeHHbIX). bubnnoreka pandas: 00bekTHl Series u
DataFrame.

— OOpaboTKa JaHHBIX: TOUCK HPOMYILEHHBIX 3HAUEHHH, OCHOBHBIE METO/Abl 00pabOTKH
MPOMYILEHHBIX 3HaueHUl, o0pabOoTKa MpPOMYIIEHHBIX 3HAYEHWI ¢ MoMollbio pandas, TOUCK U
yJajeHue TyOonupyrounmxcs 3HaueHui B pandas.

— (OOpaboTKa [aHHBIX: OIKCATEJbHbIE CTATUCTHKHU, IMOUCK aHOMalIWi (BKJIKOYash THUCTOIPaMMBI,
SILIUKOBBIE TUAarpaMMbl, JI€pHbIE OLIEHKU IUIOTHOCTH), aHAJIU3 BBIOPOCOB U 1IyMoB. Hopmanuzauus
Y CTaHAApTH3AIHS JaHHBIX.

— Bwusyanuszauus naHHbIX: BHIBI TpadukoB U auarpaMM. OCHOBHBIE MHCTPYMEHTBI BH3YyallU3alluU
naHHbIX B Python.

— Marematuka B Data Science: 0CHOBHBIE TIOHSATHS, IPAJAUEHTHBIN CITYCK.

— Marpuusnslie npeoOpa3oBaHusl, BEKTOPBI, (YHKIIMU PETPECCUU.

— KuacrepHblil aHanmu3: nepapXUuecKuil KJIacTepHbIM aHaIU3, MOCTPOEHHE ACHAPOTrpaMM, METO b k-
cpennux. Knactepusiit ananus B Python.

— MamuHHOe 00ydeHHue: OCHOBHBIE TOHATHS, 33/Ja4M, KOTOPbIE MOXHO PpEIIUTh C TOMOIIbIO
MAIIMHHOTO OOydYeHUs. AJNTOPUTMBI MAIIMHHOTO OOYYEHHS C YyYuTelleM U 0e3 y4duTens
(nepeuncnuth). UacTpymenTsl Python, rcnonb3yembie B MalIMHHOM OOyU€HUH.

— MamunHoe oOyueHue: stambl MoaenupoBanus. OTOOp mpHU3HAKOB Ha ocHOBe Mozenu. OleHka
KayecTBa MOCTPOCHHBIX MOJEIEH.

— MamunHoe o0yuenue: ancamOau anroputMoB. CriocoObl peanu3anuu ancamOiel Ha si3bIKe python.
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— 3anmava kiaccu(uKalMy: MOCTAaHOBKA 33/a4M, MIPUMEP MOJelNel, MoHATHE NepeoOydeHus], OLeHKa
KayecTBa Ki1accu(UKaluK, TOHKas HaCTPOHKa MOJIEIH.

— 3ajmava perpeccuu: IOCTAaHOBKAa 3aJaud, NpUMEpP MOJEJICH, IMOHATHE IepeoOyueHus, OLEHKa
KayecTBa Ki1accu(UKaluK, TOHKas HaCTPOHKa MOJIEIH.

— Heiiponnsie cetu: 6a30Bble MOHATHS, OTIIMYMSA HEHPOCETEH OT KJIIACCHYECKUX METOJIOB MAITUHHOTO
oOy4eHMUS.

— Heiiponnsle ceTu: 00ydeHue ¢ yuuresnaeM, 3a1ada KiacCupuKanum

— Heiliponssle cetu: o0yueHue 6e3 yuurens, 3ajada KlacTepu3aluu

— Heiiponnsle cetn: o0ydeHue ¢ nogkpenieHieM. AHcaMOIn HEHPOHHBIX CeTeH.

— Heiliponsnsle cetu: kiaccudukanus n300pakeHUN, ceMaHTHUYECKasi CErMEHTAlMs], 3aJjaua 00paboTKH
TEKCTA.

— Pexomennarensubie cuctembl. OCHOBHBIE IOAXOABI K IMOCTPOEHUIO PEKOMEHAATEIbHBIX CUCTEM.
[Ipumepsl peKkOMEHIATENbHBIX CUCTEM.

— MHWuctpymenTs! BigData: ocHOBHbIE HHCTPYMEHTBI U UX IIPUMEHEHHE.

KOMIUIEKT OIIEHOYHBIX CpeACTB sBisieTcss HeoThemsieMoidl dacteto @OC m xpanutcs Ha Kadempe
«MHopmaTiKa ¥ CUCTEMBI YIIPABICHUS.

5.2 Onucanue mnoka3arejieii W KpPUTEPHEB KOHTPOJISI YCIEBAEMOCTH, ONHMCAHHME IIKAJ
OLlEHUBAHUS

Jlis OueHKM 3HAHWM, YMEHHH, HaBBIKOB U (OpPMHpPOBAHUS KOMIETCHIMH [0 JUCIHILIAHE
NpUMEHSIECTCS TPAAMIMOHHASL CHCTEMa, IPU KOTOPOM YCIEBAEMOCTh CTYJEHTOB OIICHUBACTCSA I10
YEeThIPeXOAJILHONM IIKalle «OTIMYHO», «XOPOIIO», «YIAOBIECTBOPUTEIBHOY», «HEYIOBICTBOPUTEIHLHO.
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Ta6mmma 5.1-Kpurepun orieHuBaHusI pe3yinbTaTa O0y4YeHHsI M0 TUCITUTIIMHE | IIKaJIa OIEHUBAHUS

Kpurepuu oneHuBaHus pe3y/IbTATOB 00y4YeHUs

Ornenka Ornenka Ornenka Onenka
Kont n naumenonanue «HEYT0BJIETBOPUTEIHHO» «Y/IOBJIETBOPHTEIHLHO» | «xopouio» / «OTIMIHOY /
Koz u naumenosanue KomneTeHnuuu HBJUKATOPA KOCTHAKCHAN / «HE 3a4TEHO» «3a4TEHON «3a4TEHON «3a4TEHO»
KOMIETEHIHH 0-59% 60-74% 75-89% 90-100%
OT max PeUTUHIOBOU OT max peUTUHIOBON OLIEHKU OT max peHTUHIOBOM OT max peUTHHIOBOU
OLEHKU KOHTPOJIA KOHTPOJIAA OLEHKH KOHTPOJIA OLEHKU KOHTPOJISA
OIIK-2. Cnocobern monumarb | MOIIK-2.6. Hcmomesyer | Uznoxenune yaebHOoTO | MMeer wactmyHOoe moHsATHE | 3HaeT ocobeHHocTH U | VMeer rimyOokue
MPUHIUIIE Pa0OTHI COBPEMEHHBIX | COBPEMEHHBIE  METOHABI | MaTepuana OeccucrteMHoe, | 00 OCHOBHBIX MEeTOABl  paboOTBl  C | CHCTEMHBIC 3HAHUS B
nH(OPMALMOHHBIX TEXHOJOTHI W | 00paboTKM OOJIBIINX | HEHOJHOE, OTCYTCTBYET | OCOOCHHOCTSIX M METOoAax | Habopamu JIaHHBIX, | obnacTu
MPOrPAaMMHBIX CPEICTB, B TOM | JaHHBIX [UIS pEIICHHS | MOHAMAaHHE OCOOCHHOCTEH M | PabOThI c Ha0OpaMU | MPHUMEHSCT HA MPAKTHKE | HMHTEIUICKTYaJIbHOTO
qrcie OTEYECTBEHHOTO | MPO(heCCHOHABHBIX METOZIOB paboThI C | JaHHBIX, YaCTUYHOE | MHCTPYMEHTHI aHanM3a aHHBIX;
IIPOU3BOJICTBA, U UCIIONIB30BATh UX | 33734 JMAHHBIMHM, HE CIHOCOOCH | MpUMEHEHHWE HMHCTPYMEHTOB | BhIYMCiAcHHMH Ha Python, | mpumeHsier Ha mpakTuke
npu pelIeHus 3amau MPUMEHITh ~ MHCTPYMEHTHI | BhIYMciIcHUN Ha Python mpu | BmameeT OCHOBaMHU | WHCTPYMEHTHI
npodecCHOHANBLHOM NeITeIbHOCTH BbIYMCIIeHNH Ha Python. PELICHUH OTHENbHBIX 3a/ad, | padoThI ¢ | BerymcieHuid Ha Python
nMeeT TPYAHOCTH B | MHCTpYMECHTAMHU ¥ METOJIBI 00yUeHHS
MPUMEHCHUH  Pa3IMYHBIX | PachpelelICHHON HEHPOHHBIX ceTeil mpu
METOJIOB oOyueHns | 0O0pabOTKH TaHHBIX peIICHUH OTACITEHBIX
HEHpPOHHBIX CeTeH. 3a/1a4; yCIEeIIHO
TIPUMEHSET
WHCTPYMEHTHI
pacnpeneneHHon
00paboOTKN JaHHBIX.
YK-2. Cnocoben ompenensite kpyr | MYK-2.2.  Tlpennaraer | M3noxeHue yueOHoro | VMimeer yacTu4HOE MOHATHE 3HaeT 0COOCHHOCTH U Nmeet rmybokue
3aJlad B paMKax TIOCTAaBJICHHOH | CIOCOOBI pelieHus Martepuana ©OeccuctemHoe, | 00 OCHOBHBIX METO/JIbI BEIOOPA CHCTEMHBbIE 3HAHUS B
LeJM W BHIOMpATh ONTHMANbHBIC | TIOCTABIEHHBIX 3a/Ja4 M | HEMOJHOE, OTCYTCTBYET | OCOOEHHOCTSIX BBIOOpa HPU3HAKOB K3 o0macTu

CIoco0bl UX PEIIeHHs], UCXOMIs U3
JIEHCTBYIOIINX TIPaBOBBIX HOPM,
HMECIOIIUXCS pecypcoB u
OrpaHUYEHUI

0’KUJaEMbl€ PE3YJIbTATHI;
OLICHUBAET
MPe/II0KEHHBIE CTIOCOOBI
C TOYKH

3peHusi  COOTBETCTBUSA
LIEJIM [IPOEKTA.

IMOHUMaHHE OITHUMAILHOTO
BEIOOpA TIPU3HAKOB, HCXOJS
u3 MpeICTaBICHHBIX
IaHHBIX, M MOJENeNd s
pEIIeHHS OTJENBHBIX 3a/1a9

[IPU3HAKOB U MOJEJIEH IS
pelIeHus OTEeNIbHBIX 3a1ad.
Hmeet TpyHOCTH B OIIEHKE
1 YIy4IICHUN MOJIeNeH B
COOTBETCTBHH C IETHIO
MIPOEKTa

MPEJICTaBICHHBIX
JIAHHBIX, MOJICIIEH IS
pelIeHUs OTAENbHBIX
3a7a4, BIagceT
HaBBIKAMH OLIEHKH U
VITydIICHUS] MOJIETICH B
COOTBETCTBHH C LIETBIO
MPOEKTa

I/IHTeHHCKTyaJ'H)HOFO
aHajau3a JaHHBIX;
YCIICIITHO TPHMEHSET
pa3IMYHBIC MOJENH IPH
PeIICHUH OTACITEHBIX
3a/a4, YCIICIIHO
TIPUMEHSET HABBIKH
OLUCHKHU U yJ'IquICHI/IH
Moeael, MOHUMaeT
0COOCHHOCTH
HpI/IMeHeHI/IH
uHCTpyMeHTOB BigData
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Tabnuua 5.2 - Kputepuu orieHuBaHus

Ounenka

KpuTtepuu oneHuBanusi

Bricokuil ypoBeHb
«»
(oTaI4HO)

OLCHKY «OTJIMYHO» 3aCly)KMBaeT CTYJCHT, OCBOMBIIMN 3HAHMS, YMEHHS,
KOMIIETEHIIMU U TEOPETUUECKUI MaTepual 6e3 MpoOeroB; BBIMOJHHUBIINKN BCe 3alaHM,
NPEeIyCMOTPEHHbIE y4eOHBIM IUIAHOM Ha BBICOKOM Ka4deCTBEHHOM  YPOBHE;
NPAKTHYECKUEC HAaBBIKH IPO(ECCHOHAILHOTO NPHMEHEHHsS OCBOCHHBIX 3HAHUH
c(OPMHUPOBAHEL.

Cpemamii ypoBeHB «4»
(xopom0)

OLICHKY «XOPOLIO» 3aCIy’KMBAeT CTYACHT, NPAKTHIECKH IOJHOCTHIO OCBOMBIIMH
3HAHWA, yMEHHS, KOMIICTCHIINM U TCOPETHYECKHH MaTepHhai, yueOHbIC 3amaHUs HE
OLICHEHBl MAaKCHMalbHBIM 4YHCIOM 0Oa/uloB, B OCHOBHOM  C(OPMYJIHPOBAI
MPaKTHIECKUE HABBIKH.

[Toporosslil ypoBeHb

OLICHKY «YyJAOBJETBOPUTEIbHO» 3aCIyXHBacT CTYAEHT, YacTHYHO C Mpobemamu

«3» OCBOMBILIUI 3HAHMS, YMEHUs, KOMIIETEHIUU U TEOPETUYECKUU Marepuall, MHOTHE
(ymoBneTBOpUTENBHO) | yueOHBIE 3alaHMsl JIMOO HE BBINIOJIHMI, TM00 OHU OIIEHEHBI YUCIIOM OaJIOB OJIM3KHM K
MHHHUMAaJIbHOMY, HEKOTOpBIE MPAKTUUECKHE HABBIKH HE CPOPMHUPOBAHBI.
MuUHUMAaIBHBIHA OLICHKY «HEYIOBJICTBOPUTEIBHO» 3aCIy’>KMBACT CTYICHT, HE OCBOUBIIMM 3HAHUSA,
YPOBEHB «2» YMEHHUs, KOMIIETCHIINHA W TEOPETUUECKUI MaTepHai, yaeOHbIe 3aJaHus HE BBHITIOIHUI,
(HEYIOBIETBOPHUTEIBH MPaKTUIEeCKHUEe HABBIKU HE CPOPMHUPOBAHEL.

0)

5. YYEBHO-METOJAUYECKOE OBECIHHEYEHHUE JUCHHUIIJIMHbBI

6.1 YueOnas iuTeparypa

6.1.1. Amnamu3 maHHbIX U npoueccos / A. bapcersa, M. Kynpusaos, U. Xonon [u ap.]. — 3-e u3a. —
Cankr-IlerepOypr : BXB-IlerepOypr, 2010. — 512 c. — ISBN 978-5-9775-0368-6.

6.1.2. VYac Makkuunu Python u ananu3 nanneix / [lep. ¢ anrn. CmuakuH A. A. — M.: JIMK Tlpecc,
2015. — 482 c.: mn. — URL.: https://e.lanbook.com/book/131721

6.1.3. Pamka, C. Python u mamuHHOE O0y4deHHE: KpailHe HEOOXOJUMOE MOCOOMEe MO HOBEHIICH

Mpe/CKa3aTeNbHOM  aHaNUTHKE, o0s3arenbHOe g Oonee TIyOOKOrO  MOHHUMAaHUs
METOJIOJIOTUN MAITUMHHOTO 00y4YeHus : pykoBoacTBo / C. Pamika ; mepeBoj] ¢ aHTIIMHCKOTO A.
B. JlorynoBa. — Mocksa : JIMK Ilpecc, 2017. — 418 c¢. — ISBN 978-5-97060-409-0. —
Texcr : oanektponnbit // Jlab AJIEKTPOHHO-OMOIMOTEYHAsT CUCTEMA. URL:
https://e.lanbook.com/book/100905

6.2 CnpaBo4Ho-0u01uorpaguyeckas Jureparypa
6.1.4. Jleonun Yepnsk. Uro nemate ¢ xaocom maaHHbIX? // OtkpeiThie cuctemMel.CYBJ[. — 2013. —
Ne 9. — C. 16-20
byrakoB, H. A. OGpaboTrka Gonpmux gaHHbIXx ¢ Apache Spark : ydeOHO-MeTOaMYECKOE
nocobue / H. A. byrakos, M. B. Ilerpos, JI. HaconoB. — Cankr-Ilerepoypr : HUY U'TMO,
2019. — 50 ¢. — Tekcr : amekTpoHHBIHN // JlaHb : DJIEKTPOHHO-OMOTMOTEYHAS] CHCTEMa, —
URL.: https://e.lanbook.com/book/136573

6.1.5.

6.3 IlepeyeHb KypHaJIOB IO NPO(MPUIIO AUCHUIINHBI:
«McKycCTBEHHBII MHTEIUICKT U MPUHATHE perneHuin» (http://www.aidt.ru)
«Mup 6onpunx ganHbix (Big data)»

6.4 MeToanyecKue yKa3zaHusl, peKOMeHAAlNN U IPyTHe MaTepHaJibl K 3aHATHAM
6.1.6. Meronuyeckue yka3aHus JUIs BBIIOJHEHUs Ja0OpAaTOPHBIX paboT Mo JucHuIinHe «bombiime
JIAaHHBIEY», JUISl CTy/eHTOB HampaBieHus moarotoBku 09.03.02 «MudopmMannoHHbIE CUCTEMBI
U TeXHOJIOTum» AHEeBHOM popmbl 0O6yuenus / HI'TY; Coct.: M.b.barupos, H.Hosropon, 2021
ONEeKTPOHHbIE BapUaHThl BCEX METOAMYECKHUX YKa3aHUIl OTHPABIAIOTCS Ha AJIEKTPOHHBIE ajpeca

TpyIIL
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6. THOOPMAIIMOHHOE OBECIIEYEHUE JJUCHUIIJINHBI
Y4eOHBI mporecc MO JUCHUIUIMHE O00€CleYeH HEOOXOJAMMBIM KOMIUIEKTOM  CBOOOJHO
pacIpoCTpaHsIeMOro MPOrpaMMHOTO oOecIiedeH s (COCTaB M0 AMCIUILIMHE OrpeesieH B HacTosmei PI1J]
Y TIOJJIC)KUT OOHOBIICHUIO TTPH HEOOXOIUMOCTH).

7.1 Hepeqeﬂb HH(])OpMaIII/IOHHbIX ClIPaBOYHBIX CUCTEM

Tabmuua 7.1 -IlepedeHb 3JEKTPOHHBIX OMOIMOTEYHBIX CHCTEM

Ne HaunmenoBanue 96C Ccpliaka k 9BC
Jlanb https://e.lanbook.com/
2 IOpaiit https://biblio-online.ru/

7.2 llepeyeHb CBOOOIHO PACIIPOCTPAHSEMOI0 MIPOrPAMMHOI0 00eceYeHus

Tabnuua 7.2 — [IporpamMmmHoe obecrieueHue, UCIoIb3yeMoe CTYACHTaMH OYHOTO 00y4eHUs

IIporpammHoe oGecnieyeHue, IIporpamMHoe oGecnieyeHHe CBOOOIHOTO PACIIPOCTPAHEHMS
HCNO0JIb3yeMO€e B YHHBEPCUTETEe HA
JOTOBOPHOI OCHOBE
- 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 Boire (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://git-scm.com/), github (https://github.com/)

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

Pemakrop 610k-cxem (https://app.diagrams.net/)

7.3 IlepeyeHb CcOBpeMeHHBIX NPO(GeCcCHOHAIBHBLIX 0a3 JaHHBIX W HH(POPMANMOHHBIX
CIIPABOYHBIX CHCTEM

B Tabmuue 7.4 ykazaH mnepedyeHb NpOoQEecCHOHATBHBIX 0a3 JMaHHBIX M HH(POPMALMOHHBIX
CIPAaBOYHBIX CHCTEM, K KOTOPBIM oOecnedeH A0CTym (yaaleHHbIN A0cTyn). /JaHHBIH nepeueHb MOJIEHKUT
00HOBIIEHHIO B coOTBeTCcTBUU ¢ TpeboBanusimu ®I'OC BO.

B nanHoM paszene Moryt ObITh NMPUBEIEHBI PeCYpChl (CCHUIKM Ha CalThl), HA KOTOPBIX MOKHO
HalTH MOJE3HyI0 Ul Kypca MH(OPMAIUIO, B T.4. CTATUCTUYECKHUE WU CIIPABOYHBIC JAaHHBIE, ydeOHbIE
MaTepuabl, OHJIaiH Kypchl U T.1.

Tabnuma 7.4— [lepedeHb COBpeMEHHBIX MpodecCuoHaIbHbIX 0a3 JaHHBIX U HH(POPMAITMOHHBIX
CIIPaBOYHBIX CUCTEM

Ne HaunmenoBanue npogeccuoHaIbLHON 0a3bl JaHHBIX, Hoctyn k pecypcey (yaajJeHHbIH J0CTY € yKa3aHUEM
B HH(OPMANMOHHO-CIIPABOYHOI CHCTEMBbI CCBLJIKH/IOCTYII M3 JIOKAJTbHOH CeTH YHHBEPCUTETA)
1 2 3
1 basa naHHBIX CTAaHIAPTOB M PETIIAMCHTOB https://www.rst.gov.ru/portal/gost/home/standarts
POCCTAHIAPT
2 IepeyeHp nTpodecCHOHANTBHBIX 0a3 JaHHBIX U https://cyberpedia.su/21x47¢0.html
WH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
3 Karasnor nartepHOB MpOEKTHPOBaHUS https://refactoring.guru/ru/design-patterns/catalog
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7. OBPA30OBATEJIBHBIE PECYPChbI J1JIs1 UYHBAJIMJIOB U JINIL C OB3

B Tabnume 8.1 ykasaH nepedeHb 06pa3oBaTeIbHBIX PECYPCOB, MMEIOMIMX (POPMBI, aanTHPOBAHHBIC
K OrpaHUYCHHMSM HX 3J0POBbs, a TAaKKE CBEACHHMS O HAIUYUH CIEHHATBHBIX TEXHHYECKHUX CPEICTB
00ydYeHHsI KOJUIEKTUBHOTO M WHIMBHIYaJIbHOTO TOJIB30BaHMsA. [Ipy 3aroiHeHnu TabIUIBI MOXKET OBITh
HCIIOJIb30BaHa MH(OpMaIlKs, pa3MeIleHHass B mompaszaene «J{ocTymHas cpemay CrIenualn3HpOBAHHOTO
paznena caiita HI'TY «CBenenus 06 o0pa3oBaTeabHON opranusammm» https://www.nntu.ru/sveden/accenv/

Tabnuma 8.1 - ObOpa3zoBaTenbHbIC PECYPCHI 711 HHBATUIOB | Jinil ¢ OB3

Ne Ilepeuens 00pa3oBaTeIbHBIX PECYpPCOB, CaeeHHUS 0 HATUYHNH CHENUATBHBIX TEXHUYECKHX CPEACTB
NMPHUCHOCO0IeHHBIX JJISl HCIOJIb30BAHMSA 00y4eHHsl KOJJIEKTHUBHOI0 M HHANBHUIYAJIBHOIO
uHBaguaaMu u guunamu ¢ OB3 0JIL30BAHUSA
1 OBC «KoHCYNIBTaHT CTYACHTA» 03BYYKa KHHT M YBEIUUCHUE MIPUPTA
2 9BC «Jlaub» CHeIHATbHOC MOOMIEHOE MPUIIOKEHHUE - CHHTE3aTOP PEUH,
KOTOPBI BOCTIPOU3BOINT TEKCThI KHUT M MCHIO HABUTAITUH
3 9BC «fOpaiiTy BEpCHst JJ1s1 CITa00BHISIINX

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHHUE, HEOBXOAUMOE IS
OCYHECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA 11O JUCHUIIJIMHE

J1J11 KOHTaKTHOM M CaMOCTOSITETbHOM pabOThl 00YHAIOIIUXCS BbIIEJICHBI TOMEIIEHUS, OCHAIIEHHbBIE
KOMITBIOTEPHON TEXHUKOH C TIOJKIIOYCHHEM K cetd "MHTepHeT" 1 o0ecniedeHneM JOCTyIa B AJICKTPOHHYIO
nH(}OPMaLMOHHO-00pa30BaTENbHYIO CPEAY OpraHU3aIIH:

— 3aJ 3JEKTPOHHO-WH(OPMAIIMOHHBIX pecypcoB (ayn. 2210 — 11 kommbroTepos, aya. 6119 — 9

KOMIIBIOTEPOB);
— 4WTaJbHBIN 327 OTKPBITOrO focTyna (aya. 6162 — 2 komneloTepa);
— ayn. 2303, 2202, obopynoBanubie Wi-Fi.

HepequL MaTCpHUAIIBHO-TEXHUYCCKOT'O 06€CH€‘-I€HI/I${, HGO6XOI[I/IM01"O AJIg pealin3alli IporpaMmbl
6aKanaBpI/IaTa AJIL CTYACHTOB OYHOI'O O6y‘leHI/I$I, BKJIIOYAET B ceOs KOMITIBIOTCPHBIC KJIACChI

1. Ayo. 4403 kagpeopwr «Hnughopmamuxa u cucmemul ynpasienusny - 1a6opamopus
Ilpoepammuposanuas ACOu 'y
KomMmmbroTepsl, ocHalleHHble HEOOXOJUMBIM O0OPYJOBaHHEM, TEXHUYECKHUMH U SJIEKTPOHHBIMU
cpeacTBaMu O0YYEeHHUsI U KOHTPOJISI 3HAHUH CTYIACHTOB:
— 10 APM (TtepmuHainon);
— MyabTUMenuiHbi npoextop Vivitek H 1180,
— okpad HacteHHbIH LMP 100109,
— cereBas kynonbHas PTZ-kamepa AXIS M5014.
[MTakets! [1O (MUIIEH3MOHHOE):
— Dr.Web (c/H H365-W77K-B5HP-N346 ot 31.05.2021),
— MATLAB R2008a DVD KIT-WIN & UNIX/MAC (Ne nunienzuu 527840, Ne 3aka3a 2035235
Softline ot 05.05.2008).
[Makets! I1O (pacmpocTpaHsiemMoe 1o cBOOOAHOM JTHIIEH3UN):
— Apache OpenOffice;
— Eclipse (https://www.eclipse.org/)
— git (https://qgit-scm.com/)
— Microsoft Visual Studio 2017 Community Edition
(https://visualstudio.microsoft.com/ru/vs/community/)
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2. Ayo. 4408 kageopvr «Hnugpopmamura u cucmemsl ynpasieHus» - 1adopamopus
Hugpopmayuonnvix mexunonozuil.
Kommbrotepsl, ocHallieHHble HEOOXOTUMBIM O0OpPYJOBaHMEM, TEXHUYECKUMH U 3JIEKTPOHHBIMU

CpeAcTBaMU O0YYEHHUsI M KOHTPOJIS 3HAHHUH CTYACHTOB.

— 8 pabounx mecT Ha 6a3e TOHKHUX KiueHToB DellWise,

— MyJabTUMeNuHBIN npoektop BenQ PB6240,

— HoytOyk Lenovo V130-151KB,

— CTeHJ JJIs U3y4YeHUs aBTOMAaTHUECKUX CUCTEM yIpaBiieHus Ha 6a3e 6i10ka MyRio ¢ FPGA non
ynpasienueMm LabView.

[Takets! [1O (muiieH3MOHHOE):
— Dr.Web (c/u H365-W77K-B5HP-N346 ot 31.05.2021).

[Takets! 1O (pacnpocTpaHsieMoe 10 CBOOOHON JTUIIEH3HUH ):

— Apache OpenOffice;

— Linux Ubuntu 20.04 (https://releases.ubuntu.com/20.04/)
— git (https://git-scm.com/)

— Microsoft Visual Studio 2017 Community Edition

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

Taxxke, I CaMOCTOSITEIIBHON pabOThl OOYYAIOIIUXCS BBIJCIICHBI IMOMEIICHUS, OCHAIIEHHBIC
KOMIIBIOTEPHON TEXHUKOM C MOJKII0YeHHeM K ceTu "MHTepHeT" u o0ecrieueHrneM JO0CTyIa B SJEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaATEIBHYIO CPEely OpraHU3alUu:

Tabnuma 9.1 - OcHaleHHOCTh ayTUTOPUIN U TIOMEIICHHM 111 CAMOCTOSITENILHOM pabOThI CTY/IEHTOB

10 AUCHUIIIINHE

Ne HaunmenoBanue
ayJAUTOpHH U
noMeneHu aJis

OcHalleHHOCTh Ay AUTOPHU I
TMOMeIIeHN ¥ MOMelleHUil I
CaMOCTOSATEIbHOI padoThI

IlepeyeHb JTULMEH3UOHHOTO IPOTPAMMHOIO
odecreyeHus.
PeKkBU3HTHI MOATBEPKAAIOIIET0 JOKYMEHTA

CaMOCTOATEJIbHOM
padoThI
1 1 2 3
1 6421 KoMIUIeKT 1eMOHCTPAIHOHHOTO  Microsoft Windows7 (moamucka DreamSpark

yueOHas ayIuTOpHs s
MPOBEJCHUS 3aHATUI
JIGKITMOHHOTO 1
CEMUHApCKOro TUIIA,
TPYIIOBBIX U
WHIUBUAYAIbHBIX
KOHCYJIbTalluH,
TEKYIIET0 KOHTPOJIS U
IIPOMEKYTOUYHOHN
arrectanuu; r. HuxHuit
Hogropon, Kazauckoe .,
12

00opymoBaHuUs:

e [IK, ¢ BBIXOIOM Ha
MYJIbTUMEIUIHBIA POEKTOP, Ha
6aze AMD Athlon 2.8Trm, 4 I'6
03V, 250 I'b HDD, monuTop
19” — 1.

* MynbTUMeIUHHBIN IPOEKTOP
Epson- I m;

e OkpaH — | mr.;

Ha6op yuebHO-HATISAHBIX

nocoOuit

Premium, gorosop NeTr113003 ot 25.09.14)

» Gimp 2.8 (cBoboanoe I10, nuuenzus GNU
GPLvV3);

» Microsoft Office Professional Plus 2007
(mumensust Ne 42470655);

* OpenOffice 4.1.1 (cBobomgHOe T10, muneH3ust
ApacheLicense 2.0)

» AdobeAcrobatReader (FreeWare);

 7-zip anst Windows
(cBoGomnOpacmpoctpansemoe 110, nurensues
GNU LGPL);

Dr.Web (c¢/u H365-W77K-B5HP-N346 ot
31.05.2021).
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6543 * IIpoexrop Accer — lur; * Microsoft Windows 7 (moxmucka DreamSpark
KOMITBIOTEPHBIM KJIACC - « TIK na 6a3e IntelCoreDuo 2.93 Premium, gorosop Ne Tr113003 ot 25.09.14);
nomenienne miss CPC, ITn, 216 03V, 320 I'6 HDD, * Microsoft Office (mumen3us Ne 43178972);
KypCOBOTO MoruTOop Samsung 19* — 11 .. + Adobe Design Premium CS 5.5.5 (numensus
MIPOEKTHPOBAHUS [IK nmogxiroueHs! K ceTH Ne 65112135);
(BBITIOJTHEHHSI KYPCOBBIX «HTEpHET» U 06CCTIEINBAIOT + Adobe Acrobat Reader (FreeWare);
pabot), r. Hmxanit JOCTYTI B 3JICKTPOHHYIO * 7-zip mnst Windows
Hogropon, Kazanckoe 1., HHPOPMAIUOHHO- (cBobomHOpacnpoctpansemoe [10,
12) 00pa30BaTEeIBHYIO CPEIy munensuest GNULGPL);
YHHUBEpCHUTETA * Dr.Web (c/m H365-W77K-B5HP-N346 ot
31.05.2021)
» KoncynsranTtlImtoc(I'TIZ] Ne
0332100025418000079 ot 21.12.2018);
Gimp 2.8 (cBoboxnoe I10, mumieH3us
GNUGPLV3)

9. METOAJUMYECKHE PEKOMEHJALMU OBYYAIOIIUMCA IIO OCBOEHUIO
JUCHUIIJIMHBI

10.1 O0mue MeToAMYECKHE PEKOMEHAANUM I 00y4aIOIIMXCH M0 OCBOCHHMIO JAUCHHUIIMHBI,
o0pa3oBaTe/ibHbIEC TEXHOJIOTHHU

JlMcuuIUIMHA pealn3yeTcss IMOCPEJICTBOM IPOBEAECHUS KOHTAKTHOW paboThl ¢ OOydyarolMMUCS
(BKJIFOYAs] TIPOBEICHUE TEKYIIETO KOHTPOJSI yCIEBAEMOCTH), CAMOCTOSATEIBHON pabOThl 00yJaroUInXcs 1
IIPOMEXKYTOUHOM aTTECTALNH.

IIpyu nmpenogaBaHuM  JUCHMIUIMHBL — «bonpmive  JaHHBIE», HUCIOJIB3YKOTCS  COBPEMEHHBIE
o0pa3oBaTeNbHbIE TEXHOJOIMH, II03BOJIAIONIME IOBBICUTh AKTUBHOCTh CTYJIEHTOB IIpU OCBOCHUHU
MarepHaia Kypca M MpeJoCTaBUTh UM BO3MOXKHOCTH 3(PQEKTHBHO pean30BaTh Yachl CAMOCTOSTEILHOU
paboTHL.

Bech neKIMOHHBIM MaTepuan Kypca CONPOBOXKIACTCSI KOMIIBIOTEPHBIMU IPE3EHTALUSIMU, B
KOTOPBIX HArjsAHO IPENOAHOCATCS MaTepuall pa3iUYHbIX pas3fesioB Kypca U 4YTO JaeT BO3MOXKHOCTb
0o0CYIMTh MaTepHall CO CTYACHTAaMH BO BpEMS UYTEHHs JIEKIHH, aKTUBUPOBATh UX MAEATEIbHOCTb MpPHU
OCBOGHMM MaTepuaya. OJEKTPOHHblE MaTepuanbl JIEKUUH B MEpPHOA JUCTAHLMOHHOTO OOYy4YeHHs
OTIIPABIISIOTCS MO 3JEKTPOHHOM MMOYTE Ha ajpeca IPYII U MOTYT OBITh MOJYYEHBI 0 YTEHUS JIEKUUH U
popaboTaHbl CTYIEHTAMHU B X0/1€ CAMOCTOSITEIbHON PabOTHI.

Ha nexnusx, npakTUYECKUX 3aHATUAX PEAIN3YIOTCS HHTEPAKTUBHBIE TEXHOJIOTUH, IIPUBETCTBYIOTCS
BOIPOCHl U OOCYXACHUSI, MCIONb3YETC JIMYHOCTHO-OPUEHTUPOBAHHBIN MOJXO0J, TEXHOJIOTHUS pabOThl B
MaJIbIX TpyIIax, YTO MO3BOJSET CTYACHTaM TMpPOSBUTH ceOs, MOJYyYUTh HABBIKM CaMOCTOSTEILHOTO
W3Yy4EHHUs MaTepuasa, BBIPOBHATH YPOBEHb 3HAHUI B IPYIIIE.

Bce Bompockl, BOHHMKIIME MPU CaAMOCTOSITENIbHOM paboTe Haj IOMAIlHUM 3aJlaHueM, MOJpOOHO
pa3buparoTcs Ha MPaKTHUECKUX 3aHATHAX M JeKiusax. [IpoBoasrcs WHIMBUAYalbHbIE U TPYIIOBBIE
KOHCYJIbTAllUM C HCIIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJIOTHI: 3JEKTpPOHHAs IOuTa,
MecceHKepbl, Zoom, Discord.

WNHunuupyeTcst akTUBHOCTh CTYJEHTOB, IMOOLIPSIETCS 3aJjaHue JIIOObIX BOINPOCOB IO MaTepuany,
IPAKTUKYETCS WHAMBUAYAJIbHBIII OTBET HAa BOIPOCHI CTYJAEHTA, PEKOMEHIYIOTCSI METOJbI YCIEIIHOIO
CaMOCTOSITENILHOTO YCBOEHHS MaTepuaia B 3aBUCUMOCTH OT YPOBHSI €0 0a30BOM MOATOTOBKH.

Jnist OLIeHKM 3HAaHUM, YMEHUH, HAaBBIKOB U YPOBHS C(HOPMUPOBAHHOCTH KOMIETEHIIUN IPUMEHSIETCS
OayIbHO-PEUTUHIOBAsE CHCTEMa KOHTPOJII U OIIEHKH YCIIEBAEMOCTH CTYJIEHTOB B IPOIECCE TEKYIIETo
KOHTPOJISL.

[IpomexyTouHas arrectanus HpoBoAUTCS B (opme auddepeHIMpPOBAaHHOTO 3ayeTa € YYETOM
TEKYIIEH yCIIeBaeMOCTH.

PesyabTar o0O0y4yeHusi cuuTaercsi C(POPMHUPOBAHHBIM Ha IMOBBIIICEHHOM YPOBHE, €CIIH
TEOPETUYECKOE COJEP)KaHUE Kypca OCBOEHO MOJHOCTBIO. Ilpu YCTHBIX coOeceOBaHUAX CTYJEHT
MCYEPIBIBAOIE, IOCIEIOBAaTeIbHO, YEeTKO U JIOTMYECKH H3JlaraeT y4yeOHbIl Marepuali; CBOOOJIHO
CIpPABISETCS C 3aJaHUsAMH, BONPOCAMM, HCIOIB3YET B OTBETE JOMNOJHUTENbHBIM Marepuan. Bce
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NpeyCMOTPEHHbIE pabouell y4eOHOW TporpamMMoil 3aJaHus BBIIOJHEHBI B COOTBETCTBUU C
YCTaHOBJICHHBIMU TPEOOBAHUSIMH, CTYJIEHT CIIOCOOEH aHAIM3UPOBATh MOTYYEHHBIE PE3YNbTAThI, IPOSBIISET
CaMOCTOSITENIbHOCTD IIPH BBIITOJIHEHUU 3aJJaHUM.

Pesyabrar o00y4denusi cuumrtaercsi CcGOPpMHMPOBAHHBIM HAa TOPOrOBOM YPOBHE, €CIIH
TEOPETUYECKOE COJCpPIKaHUE Kypca OCBOCHO MONHOCTBIO. IIpum YCTHBIX coOeceOBaHUSX CTYACHT
MOCNIE0BATENbHO, YETKO M JIOTMYECKH u3JaraeT y4deOHbIH MaTepuai; CHpaBlseTCs C 3aJaHUsIMHU,
BOIIPOCAaMH, TPEOYIOIMX MPUMEHEHHUS 3HAHWI; BCE MPEIyCMOTPEHHBIE pabodell yueOHOW mporpamMmoin
3aJaHUSl BBIIOJIHEHBI B COOTBETCTBUU C YCTAHOBJICHHBIMU TpPEOOBAHUSAMHU, CTYACHT CIOCOOCH
AQHAIM3UPOBATH MOJIYUEHHbBIE PE3YJIbTATHI; MPOSBISIET CAMOCTOSATEIBHOCTD IIPY BBIIOJIHEHUH 3alaHUM.

Pe3yabTaTr 00y4yeHUus1 CUUTAETCH HEC(POPMHUPOBAHHBIM, €CJIU CTYJAEHT IIPU BBINOJHEHUH 3a1aHUI
HE JIGMOHCTPUPYET 3HAHUN Y4eOHOro Marepualia, JONMyCKaeT OIMUOKHA, HEYBEPEHHO, C OOJBIITUMHU
3aTpYJHEHUSIMH BBINOIHSET 331aHUs, HE IEMOHCTPUPYET HEOOXOAUMBIX YMEHUH, Ka4eCTBO BHITOJHEHHBIX
3a/laHuil HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBAHMSIM, KAUECTBO MX BBIIIOJIHEHMSI OLIEHEHO YHUCIIOM
0aJJIOB HUXKE TPEX IO OLEHOYHOM CUCTEME, YTO COOTBETCTBYET TOPOTOBOMY YPOBHIO.

10.2 MeToanyeckue yKka3aHus Uil 3aHATHI JeKIUOHHOIO THIIA

JlekUMOHHBI Kypc MpeAnojiaraeéT CHUCTEMATU3UPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIPOCOB
TEMaTUYECKOI'o IJIaHa. B Xo0/1e JIEKIIMOHHBIX 3aHSITUN pacKpbIBAIOTCSI 0a30BbIE BOIIPOCHI B paMKax KaXKAou
TeMbl nucnuiuidHbl (Tabmuiel 4.4, 4.5, 4.6) . O603HaYaAIOTCS KITFOUEBBIE aCTIEKThI TEM, a TAK)KE JCIIAI0TCS
aKIEHTHl Ha HamOoJiee CIOKHBIE M BaXKHBIE IMOJIOKEHHS M3ydaeMoro Marepuana. MaTepuaibl JISKIUA
SBIISIOTCS OMOPHOM OCHOBOM 71l OJATOTOBKU OOYYAIOIIMUXCS K MPAKTUYECKUM 3aHATHUSM U BBIOIHEHUS
3a/laHuil CaMOCTOSITENIbHOM paboOThl, @ TaKkKe K MEpPONPUATHUSAM TEKYILEro KOHTPOJS YCHEBAEMOCTU U
IIPOMEKYTOUHOM aTTeCTalluy 1O TUCLUHUILIIMHE.

10.3 MeToanuyeckne yKa3aHus 110 0CBOCHUIO JHCIUILIMHBI HA JIA00PAaTOPHBIX padoTax

[ToAroToBKy K Kak0i# 1abopaTopHOM paboTe CTYACHT AOJKEH HauaTh ¢ O3HAKOMJICHHUS C MJIaHOM
3aHATHUS, KOTOPBI OTpakaeT CoJIep)KaHWE TPEAIOKEHHONH Tembl. Kakmas BbImosHeHHass pabora ¢
O(OPMIICHHBIM OTYETOM MOJUICKUT 3aIIUTE y MIPEnojaBaTels.

[Tpu oneHMBaHUM J1aOOPATOPHBIX PAOOT YUUTHIBAETCS CIEAYIOLIEE:

— KayecTBO BBINOJHEHUS MPAaKTHUYECKOM YacTH pabOThI U CTENIEHb COOTBETCTBUS PE3yIbTAaTOB PabOTHI
3a/laHHbIM TPeOOBaHUSM;

— KauecTBO oopMiIeHHUs OTYeTa MO paboTe;

— KayecTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI ITPH 3aIIUTE PaOOTHI.

10.4 MeToauyeckne yKa3aHHUs 10 OCBOCHUIO JMCUMILIMHBI HA MPAKTHYECKUX 3aHATHAX
[TpakTHyeckue 3aHATHS 110 TUCUUIUIMHE HE TPETYCMOTPEHBI

10.5 MeToauyeckue ykazaHus M0 OCBOCHHUIO JMCHMILIMHBI HA KYPCOBOii padoTe
KypcoBas paboTa He mpeIycMOTpeHa yueOHBIM TITAaHOM.

10.6 MeToanyeckue yka3aHus M0 CAMOCTOATEIbHOM padoTe 00y4aromuxcs

CamocrosiTenbHast pabota obecreynBaeT MOArOTOBKY OOyUYarolerocss K ayJUTOPHBIM 3aHATHIM U
MEpONPHUATHSIM TEKYIIEro KOHTPOJII M TNPOMEXKYTOYHOH aTTecTalud M0 H3y4aeMOW JUCIMILIMHE.
PGSYHI)TaTI)I STOH IMOATOTOBKU HNPOABIIAOTCA B aKTUBHOCTH 06yanOHIeFOC$I Ha 3aHATHUAX WU B KAa4€CTBEC
BBITOJIHEHHBIX MIPAKTUYECKUX 3a/IaHUH U APYTUX POPM TEKYILIETO KOHTPOJIS.

[Ipn BeIMONHEHMHM 3aJaHUN JJIT  CAMOCTOSITEIPHOM pabOThl PEKOMEHIyeTCsl TMpopadboTka
MaTepHajoB JIEKIUH MO0 KaXIO0W MPOMIECHHON Teme, a Takke M3yYeHHE PEKOMEHAYeMOH JIHMTepaTyphl,
npeacraBiieHHoN B Paznene 6.

B npornecce camocTosTenbHON pabOThI PU U3YYEHUH AUCHUIUIMHBI CTYIEHTBI MOTYT paboTaTh Ha
KOMIIBIOTEPE B CIELUATN3UPOBAHHBIX ayJIUTOPUAX JJISi CAMOCTOSITEIbHOW paboThl, ykazaHHBIX B Paznene
9. B aynuropusix uMeeTcs JOCTYI Yepe3 MH(OpMAIlMOHHO-TEIEKOMMYHUKAIIMOHHYIO ceTh «MHTepHeT» K
JEKTPOHHOUW HMH(pOpMalMOHHO-00pa3oBaTtenbHoi cpene yHuBepcutera (OMOC) U 3neKTpoHHOU
o6ubmuoreunoit cucteme (OBC), Toe B 2IEKTPOHHOM BHJIE pacloyiaralorcs ydeOHble U y4yeOHo-
MCETOANYECCKHUEC MaTCpuajibl, KOTOPBIC MOI'YyT OBITh HCIIOJIL30BAHEI JIIL CaMOCTOSITEIIHLHOMI pa6OTBI npu
U3YYEHHUH JUCLUUIUINHBL.
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10. OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJISI OCBOEHUSA JUCHUITJIMHBI
11.1 TunoBble KOHTPOJIbHbIE 33/IaHUSI WIH HHbIE MaTepHaJIbl, HEOOXOAUMBbIE IJIf1 OLEHKH
3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONBITA B X0/1€¢ KOHTPOJISl TEKYIlel yCIeBaeMOCTH

JlJis Tekyliero KOHTPOJS 3HAHUM CTYAEHTOB MO JUCIHUIUIMHE MPOBOAUTCS KOMIUIEKCHAsl OIEHKa
3HAHUH, BKIIFOYAIOIIast
- 3aIUTY J1a0OpaTOPHBIX PadoT.

10.1.1. TunoBsle 3amanust s 1a00PATOPHBIX PadbOT
TunoBble 3aaHus IS JIAOOPATOPHBIX PabOT MPUBEIEHBI B yUCOHO-METOIUYECKUX YKA3aHHSIX I10
MIPOBEICHUIO J1a00OpPaTOPHBIX PadoOT.

11.2 TumoBble KOHTPOJbHbIE 33JaHUSI WIH MHbIE MATEPUAJIbl, HEOOXOAUMbIE JJIs1 OLEHKH
3HAHMH, YMeHHIi, HABLIKOB H (MJIH) ONBITA B X0/1€ MPOMEKYTOYHOM ATTeCTAIUM MO IMCUMILIUHE

11.2.1. 3amuTa KypcoBOro mpoekra/ padboTsl

KypcoBas paboTa He mpenycMOTpeHa y4eOHbIM MIaHOM

11.2.2. InddepeHunpoBaHHbIi 3a4eT Ui CTYIEHTOB OYHON (OpMBI 00YUEeHHs B 8 cemecTpe.

[IpoBoauTcst B BUE YCTHOTO COOECEI0OBAHUSI IO TUIIOBBIM BOIPOCAM.
TunoBble BOMPOCHl i MPOMEKYTOYHOW arTecTanuu B ¢opme AuQGEpeHIUPOBAHHOTO 3aueTa s
CTYJICHTOB OYHOH ()OPMBI OOYICHUS:

1.

10.

11.

12.

OcHoBHblE TOHATHSA: OOJIBLIME JlaHHble, HayKa O JaHHbIX, aHaJIW3 JAHHbBIX, MAalIMHHOE
oOyuenne. OCHOBHbIE 3Tanbl M3BJIECUYEHUs 3HAHUN M3 AaHHbIX. [IpuMepsl 3agau aHamM3a
JTAaHHBIX.

CTpyKTypHpOBaHHBIE M HECTPYKTYpPUpPOBaHHbIE JaHHble. KaTeropmanbHble W HENpepbIBHBIE
nepeMeHHble. MeTtonibl 0T00pa mpu3HakoB (epeMeHHbIX). bubnuoreka pandas: 00beKTHI Series
u DataFrame.

OOpaboTka JaHHBIX: TOWUCK MPOIMYILEHHbIX 3HAYEHHWH, OCHOBHBIE METOAbl 00pabOTKH
NPOMYIIEHHBIX 3HAYe€HUI, 00pabOTKa MPOMYIIEHHBIX 3HaYeHUH ¢ MOMOIIbI0 pandas, MOUCK U
yaalieHne TyOonupyromuxcs 3Ha4eHuit B pandas.

OO0paboTka JaHHBIX: OMHMCATENIbHbIE CTATUCTUKHU, MOUCK aHOMAIMN (BKJIIOYAs THCTOTPaMMBI,
AIUKOBbIE JUAarpamMMmbl, SAEpHbIE OIEHKM IUIOTHOCTH), aHaliu3 BBIOPOCOB M ILIYMOB.
HopMmanuszanus u crangapTu3anys JaHHbIX.

Busyanuzanus 1aHHBIX: BUIBI TpaduKoB U quarpamMMm. OCHOBHBIE MHCTPYMEHTBI BU3yaIu3alluu
naHHbIX B Python.

Maremartuka B Data Science: OCHOBHbIE OHSITHSI, TPAUEHTHBIH CITYCK.

Marpuunsie npeoOpa3oBaHusl, BEKTOPbI, (YHKLUHU PErPeECCUH.

KitactepHslil aHaIN3: nepapXUUYECKUM KIaCTEPHBIN aHAIN3, IOCTPOECHUE JEHAPOrPAMM, METOIbI
k-cpenuux. Kiacrepnslit ananus B Python.

MaimmHHoe 00y4yeHHe: OCHOBHbBIE MOHATHSA, 3a7aud, KOTOPbIE MOXKHO PEHIUTh C TOMOIIbIO
MaIIMHHOTO 0O0ydYeHUs. AJTOPUTMBI MAIIMHHOTO OOy4YeHHMs C y4yuTeldeM M 0e3 yduTens
(nepeuncnauts). UucTpymMenTs! Python, ncnosnbs3yemble B MallnHHOM O0YYEHHH.

MaiuHHOe 00ydeHue: JTanbl MojenupoBanus. OTOop NpU3HAKOB HA OCHOBE MojeiH. OleHka
KayecTBa MOCTPOEHHBIX MOJIENIEH.

MamuHHOoe oOyueHue: aHcamMOiau anropuTMoB. CriocoObl peanu3anuu aHcamOneld Ha si3bIKe
python.

3agava Kiaccu(UKalMU: TOCTAaHOBKA 3ajjaud, NMpUMep MoJjeneil, MoHsTHe mnepeol0ydyeHus,
OIICHKA KauecTBa KjacCU(pUKaLMU, TOHKAs HACTPOilKa MOJIEIH.

22



13. 3agaua perpeccuu: MOCTaHOBKA 3a/laud, MPHUMEP MOJENCH, MOHATHE NepeoOydeHus], OLeHKa
Ka4yecTBa KIaccu(pUKaAIMK, TOHKas HaCTPOHKa MOJIEIH.

14. Heiiponnsie ceTu: 0a30Bble MOHATHSA, OTIMYUS HEHpPOCETeH OT KIACCHYECKUX METOI0B
MAaIlIMHHOT'O O0y4YeHHUS.

15. HeiiponHnsie cetu: 00y4eHHE C YUUTENEM, 3a/1a4a KiacCu(uKaum

16. HeiiponHnsle ceT: oOydeHue 0e3 yuuTesl, 3a7a4a KI1acTepru3aiu

17. Heiiponnsie cetu: o0yueHHE ¢ MOAKPEIUIeHueM. AHCaMOJIM HEMPOHHBIX CETEH.

18. Heiiponnble cetu: Kiaccuukanus H300paKeHUH, CeMaHTHYecKas CerMeHTalus, 3ajgada
00paboTKH TEKCTA.

19. PexomennarenbHble cucteMbl. OCHOBHBIE OIXOAbI K IIOCTPOEHUIO PEKOMEHIATEIbHBIX CUCTEM.
[TpuMepbl peKOMEHAATENbHBIX CHCTEM.

20. UuctpymenTsl BigData: ocHOBHbBIE HHCTPYMEHTBI M UX IPUMEHEHHE.

B mnonHom o6beMe oneHouHBIE cpeacTBa uMeroTcss Ha Kadenpe «MHpopmatuka U cUCTEMbI
yrnpasieHus». OeHOUHbIEe CPEICTBA MOT'YT OBITh IOJTYYEHBI 110 TPEOOBAHUIO.
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YTBEPXAIO:
Hupexrop nncruryra UPUT

MsxkunabkoB A.B.
« ” 2021 r.

Jluer akTyaau3anuu padodeil mporpaMMbl JUCHHILTHHBI
«b1.5.26 boibilivie naHHBIE»
UHJIEKC 110 YIeOHOMY IUIaHy, HAUMEHOBAHKE

JUTSl IOATOTOBKY 0aKAJABPOB/ CIEIIUATUCTOB/ MaruCTPOB
Hanpasnenue: 09.03.02 MHpOpMaIIMOHHBIC CHCTEMbI U TEXHOJIOTHH
HanpasneHHocTs: PacnipenenceHtbie HHGOPMAIMOHHBIC CUCTEMbI
®opma 00ydeHHs ouHas

I'ox Hauama moarorosku:2021

Kypc 4

Cemectp 8

B pabGouyio mporpammy He BHoOcsTcs u3MeHeHus. [Iporpamma akrtyamusupoBana ans 2021 1.
Havaja MoJroTOBKH.

Pa3zpabotuuk (n):  barupos M.b.

~ (®UO, yueHas CTeneHb, y9€HOE 3BaHKE) « » 20 r
PaGouas mporpamma nepecMoTpeHa u oo0peHa Ha 3acelaHuu Ka(bez[p; ncy
pOTOKOJ Ne OT «__ » 20 1.
3aenyromnuit kapeapont UCY Tumodeera O.I1.

JIncer akTyaM3auuu NPUHAT HA XpPaHeHHe:

3aBemyromuii Beimyckaronieit kapeapoit UCY « » 20 1.

Metomnueckuii otaen YMYVY: « » 20 T

24



		2022-04-20T10:56:23+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "НИЖЕГОРОДСКИЙ ГОСУДАРСТВЕННЫЙ ТЕХНИЧЕСКИЙ УНИВЕРСИТЕТ ИМ. Р.Е. АЛЕКСЕЕВА"




