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

HensiMu u3ydeHHUs] AUCHUIUIMHBL SIBISIOTCA M3YyYEHHUE METOJIOB M IMOJXOJI0OB K aHAIHU3Y
JAHHBIX Pa3IMYHOr0 00beMa, BKIIIOYas MpeaBapUTeNbHYI0 00pabOTKY JaHHBIX U CTATUCTHUYECKUN
aHaJlM3, OCBOGHUE PA3NMYHBIX MOJIENCH MAIIMHHOTO OOYYECHHS, NPEIHA3HAYCHHBIX I PEIICHUS
3aJ1a4 KJjacTepu3alliu, KIacCU(pUKALUU U PErPECCUH U MIPUMEHEHHUE UX JUIS PEUICHHs IPUKIIaTHBIX
3aJa4d U3 pa3INYHBIX cep YeToBeUECKON AeITEIbHOCTH.

1.2 3agauyu ocBOeHMS IMCUMILTUHBI (MO1YJIs1)

Juctumuimaa «boJsiblliie NaHHBIE» CIIOCOOCTBYET MOJITOTOBKE CTYIACHTOB K PEIICHUIO
CIIEYIOIMUX MPOPECCHOHATBHBIX 3a/1a4:

1. Pa3zpaborka mporpammHoro konxa st 3(QQPEeKTUBHON 00pabOTKH pacrpeaeIeHHbIX
JaHHBIX OOJIBIIOTO 00bEeMa B COYETAHMM C DPACIPEACNICHHBIM XPaHEHUEM [IaHHBIX B
Hadoop knactepe.

2. TloctpoeHne W NpUMEHEHHE Ha MPAKTHUKE OMMCATENbHBIX M IMPOTHO3HBIX MOJeei
MHTEIICKTYaTbHOTO aHaIM3a O0JIBINNX TAHHBIX ¥ MAITUHHOTO OOYYCHUS.

3. Hcnonp3oBaHHME  MPOrpaMMHBIX  CpPEACTB  BH3yalU3alldd W  UHTEPAKTUBHOIO
WCCJICIOBAHMSI OOJIBIITNX JAHHBIX.

1. MECTO JUCHMILUIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBbI

VYuebnas nucuumimHa «boneiue nanaeie» b1.5.26 BkitoueHa B 00s3aTENbHBINA TEpEUCHb
JUCHUIUIMH B paMkax ©a3oBod uwactu bioka 1, ycranoneHHoro ®I'OC BO, u sBusercs
oOsi3aTenbHOM 1711 Bcex mpoduiert Hampasienus mnoarotoBku 09.03.02 «udopmarnmonusie
CUCTEMBI U TeXHOJoTuu». Jluciuruimna peanusyercs B cooTBeTcTBHH ¢ TpeboBanusmu OI'OC, OI1
BO u VII, no nanHOMy HanpaBJI€HUIO MOJITOTOBKH.

JuctunnuHa Oa3upyeTcss Ha JUCHUIUIMHAX MAaTEeMaTHYeCKOro OJokKa MporpaMMbl
OakanmaBpuaTa 10  HAMpPaBIICHUIO «HpopMalIMOHHBIE ~ CHUCTEMBI M TEXHOJOTUW.
[IpenmecTByOmUMU KypcaMu, Ha KOTOPBIX HETIOCPEACTBEHHO Oazupyercs nuciuIuiHa «bonpime
JTAaHHBIC), SIBISIOTCS:

— «MHDopmanOHHBIE TEXHOIOTHIY;
— «MeToJbl B cpeicTBa MTPOCKTUPOBAHUS HH(DOPMAITMOHHBIX CUCTEM U TEXHOJIOTHUI»;
— «CKpHUINTOBBIE A3bIKK NPOTPAMMUPOBAHUS.

Hucnunnnza «bosbliue JaHHBIE) SBIAETCS OCHOBOIIOJIATAKOIIECH [JUIS  IIPEAJUIIIIOMHOU
MIPAKTUKHU U BBIITOJIHEHUS BBIITYCKHOMN KBaTU(PUKAMOHHON pabOTHI.



2. KOMIOETEHIAM OBYYAIOIUIETOCSI, ®OPMHUPYEMBIE B PE3VJIBTATE
OCBOEHUS JUCHUATLTAHBI (MOY.JIST)

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

Tabnuua 3.1- @opMupoBaHrUE KOMIIETSHIINI TUCIUILIMHAM

HaunmenoBanue CemecTtpbl, QOPMUPOBAHUS TUCIIATUTAHBI
JIUCITUILITUH, Komnerennuu 6epyTces u3 YueOHOro IIiaHa 10 HAPaBJICHUIO MTOATOTOBKH
(hopMupyromx OakayaBpa /CIeITHaINCTa/MarucTpay
KOMITETCHIIHIO 1 2 3 4 5 6 7 8
COBMECTHO

OIIK-2 (Cnocoben noHumams npunyunsl pabomvi CO8PEMEHHbIX UHDOPMAYUOHHBIX MEXHOL02UU U
NPOSPAMMHBIX CPeOCS, 8 MOM HUCIe OMEUECMEEHHO20 NPOU3BOOCIEA, U UCNOIb308AMb UX NPU PeuleHUs
3a0a4 npogheccUuOHATbHOU OessmelbHOCU )

Hupopmayuonnvle
MmexHon02UuY

WEB-mexnonrozuu

Memoowt u  cpedcmea
nPOeKMupo8aHusl
UHpOpMayUoHHbIX
cucmem u mexHoa02ull

Ynpaenenue oannvimu

Memoowvl uckyccmeentozo
uUHmesneKkma

Bonvwue oannwvle -

Bazvl 0annwvix

Buinonnenue u 3awuma
BKP

VK-2 (Cnocoben onpedersimv kpye 3adau 6 pamkax HOCMAGIEHHOU Yeau U Gbloupams ONmMuMaibHble
Cnocobbl UX peuteHusl, UCX00s U3 OeUCMBYIOWUX NPABOBBIX HOPM, UMEIWUXCS PEeCYPCO8 U 02PAHUYeHUlL)

Vnpasnenue IT
npoexmamu

Memoowt u cpedcmea
NPOEeKMUpOBaHUsL
UHopmMayuonHbix
cucmem u mexHonr0eull

Memoowt u cpeocmea
3awumsl uHghopmayuu

bonvuume oannvie _

Buinonnenue u 3awuma
BKP




Tabnuna 3.2- [lepedeHb MIaHUPYEMBIX PE3YJIBTATOB 00YUYEHHUS 110 AUCIUIUIMHE, COOTHECEHHBIX C TUIAHUPYEMBIMH pe3yJbTaTaMU OCBOCHUS

Kopg 1 HaumeHoBaHue

Kopa, u HaumeHoBaHue
MHAMKaTopa

OueHOoYHble CpeAcTBa

KomneTeHLMM LOCTKEHMA NnaHupyemble pe3ynbTaTbl 06y4eHNs No AucLMNAUHE Tekyuero NpomeskyTouHO
KOMMETEHLAN KOHTpONIA aTrecrauumn
OIIK-2. Cnoco6en | MOIIK-2.6. 3name: Ymems: Bnaoemus: Bemonuenne wu | Juddeperunposa
MOHMMaTh TNPHHOWIB! | Mcnome3yer COBPEMEHHBIE METO/IBI NPUMEHSTH COBPEMEHHBIE HaBbIKAMHU crada 6 | HHBII 3ager — 20
paboTBl COBPEMEHHBIX | COBPEMCHHBIC 06paboTKN GOTBIINX MeTO 1B 00PaGOTKH HCIIOJIb30BaHMS 1a00paTOPHBIX OHUJIETOB
HHPOPMAIMOHHBIX METOAB 00pabOTKH JAHHBIX GONBIINX TaHHBIX JUIS COBPEMEHHBIX pabot
TEXHOJIOTHH U | OONBIIUX  JaHHBIX pemtenns METOJI0B 00paboTKH
MPOrPaMMHBIX JUISL peeHus OOJIBIINX TAaHHBIX
CPE/ACTB, B TOM 4YHCJE | MPOPEeCCHOHATBHBIX npoQeccHOHAIBHBIX 337124
OTEUECTBEHHOTO 3a1a4
MPOU3BOJICTBA, u
UCIIONB30BaTh WX IIPH
pemnieHust 3a1a4
npodeccrnoHaNbHOM
JIeSITEIILHOCTH
YK-2. Cmocoben | UYK-2.2. 3name: Ymems: Bnaoems: Brmonaenne u | Juddepennmupona
OIIPEICIIATD kpyr | Ilpennaraer pa3pabaTbIBaTh CIIOCOOBI HABBIKAMU OLIEHKH crada 6 | HHbII 3ager — 20
3ajaq B paMKax | criocoOBl pereHuns PEILCHNS MOCTABICHHBIX MIPEATI0KEHHBIX 7Ta00PaTOPHBIX OuieroB
MOCTABIIEHHOW €I M | TMOCTAaBJIEHHBIX 32714 C HCTIONB30BAHHEM CIoco0O0B pelIeHUs pabor
BBIOMPATH 3aJa4 U OXKHUJaeMble . npodeccHoHaNbHbIX
TEXHOJIOTHI OOJIBIINX
ONTHMAaJIbHBIC pe3yNbTaThI; 3a71a4 ¢ TOUKU
CIOCOOBI MX PELICHHs, | OLIEHHBAET AAHHEIX 3peHust
UCXOAS u3 | MpeayoKeHHbIe COOTBETCTBUS 1[EITH
JISUCTBYIOIINX CIOCOOBI C TOYKH MPOEKTA.
MPaBOBBIX HOPM, | 3peHus

UMEIOIINXCST PECYPCOB
U OrpaHUYEeHUNI

COOTBETCTBHUS LENU
MPOEKTA.




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 4ac

Bupj ydeOHoii pa6oThI

Bcero B 1.4. o cemecTpam
vac. 8 cem
®opmMaT U3ydeHHSs THCHHILUTHHBI C HCIIOJIb30BAHHEM 3JIEMEHTOB JJIEKTPOHHOTO
00yueHHs
OO6mas TPyA0EMKOCTD 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) - -
nabopaTopasie 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 (MOIrOTOBKA) - -
pacuétHo-rpadudeckas padora (PI'P) (moaroroska) - -
KOHTpOJIbHAs paboTa - -
KkypcoBast paborta/mpoekT (KP/KII) (moxroroska) - -
CaMOCTOSATENIFHOE U3yYCHHE Pa3JIelIOB, CAMOIIOTOTOBKA (MIPopaboTKa 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 Cogepxxanme 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
KOHTPOJIHpPYeMbIe HaumeHoBaHue Peanuzauus B
( el; J'Ibngbl ) me; HCIO0JIb3yeMbIX aMch;x Hauvenosanue
bH:
pesy Jla6 | Ilpa Y P . pa3padoTaHHOro
ocBoeHusi: ko YK; HaumeHnoBanue pazaenos, opat | KrtH A AKTHBHBIX U IIpakTHYeckoi
G Bun CPC JJIEKTPOHHOI0 Kypca
OIIK; IK u TeM Jlek opH qyecK paoo HHTEPAKTHBHBIX NOArOTOBKH
T2 (TpPy10eMKOCTH B
MHIMKATOPBI M ble ue KCP 00pa3oBaTeJIbHbI (TPy10eMKOCTH uacax)
JOCTH/KEHHUS (wac | pabo | sans crya X TEXHOJIOTHii B Yacax)
i ) TBI THS eHTO
KOMIICTCHIIMN
(uac (uac B
) ) (uac
)
8 cemecTp
Paznen 1. Beenenne
OIIK-2, UOIIK-2.6 Tema 1.1. BseacHme B 1 [ToaroroBka K HEKIMAM
YK -2, UYK-2.2 UHTEJUIEKTYallbHbIA aHAIN3 [6.1.1,6.1.2,6.1.4]
JIaHHBIX:0CHOBHBICTIOHSATHS
,obmactu MIPUMEHEHUS
COBPEMEHHBIX TEXHOJOTUI
06paboTku u
WHTEJUIEKTYyaJIbHOTO
aHanu3a OOJIbIITUX JaHHbBIX.
Tema 1.2 Drtanel aHaim3a 1 IToaroroBka kK HEKIUSIM
JIAHHBIX. [6.1.1,6.1.2,6.1.4]
CTpyKTypHUpOBaHHBIE u
HECTPYKTYpHUPOBaHHbIE
JTaHHBIE. Co6op "
MOATOTOBKA JIAaHHBIX
JlabopaTopHasi  pabora. 2 IloaroToBka K JEKIHSIM
Bonbmme JIaHHBIE. [6.1.1,6.1.2,6.1.4]
Opranusanus cbopa U
XpaHEeHUs 00IBIIUX
HabopoB manHbIX. Hadoop.
Hroro no 1 pasneny 2 2 -

Paznen 2. IMakersl 1Jisi paGoThI ¢ AaHHBIMH




OIIK-2, UOIIK-2.6 Tema 2.1. 0,5 1 [MoxroroBka k nexumsM | Pa36op

YK -2, UYK-2.2 Bbubnuoreka pandas. [6.1.1,6.1.2] KOHKPETHBIX
CTpyKTypsl ~ JaHHBIX B CUTYaIMi
pandas, pabota co
CTPYKTYpaMH JaHHbIX.
Tema 2.2. 0,5 1 | HoaroroBka k yekmnusMm | Pa3oop
bubnuorexn NumPy, [6.1.1,6.1.2,6.1.4] KOHKPETHBIX
SciPy: OCHOBHBIE CUTYyaITHi
¢yakonn.  Busyanmzanums
MaHHBIX ¢ matplotlib u
pandas.
Tema 2.3. 0,5 1 IoaroroBka k nexuusMm | Pazdop
OOnayHple  BBIYUCICHUS. [6.1.1,6.1.2,6.1.4] KOHKPETHBIX
JupyterNotebook CUTYaIi
JlaGopaTopHas padora. 4 4 | IloaroToBka k | Paz6op
Pabora ¢ OubnroTekamu JabopaTopHOW  paboTe. | KOHKPETHBIX
NumPy u SciPy. [6.1.1,6.1.2,6.1.4] CUTYaIMi
JlaGopaTopHas padora. 4 1 4 | TloaroroBka k | Pa3bop
Pabora ¢ pmaHHBIMH B nabopaTopHOM  paboTe. | KOHKPETHBIX
pandas. [6.1.1,6.1.2,6.1.6] CHUTYyaIui
HToro no 2 pazneny 15 8 1 11

Paszngen 3. MaremaTndeckne 0CHOBBI 00JIbIINX JAHHBIX

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

YK -2, UYK-2.2 Martemaruka B [6.1.1-6.1.4] KOHKPETHBIX
DataScience CHTYaLUH
Tema 3.2. 0,5 1 [oxroroBka k nekumsM | Pa36op
Maremarnueckas [6.1.1-6.1.3] KOHKPETHBIX
CTATHCTHKA W DJIEMEHTBHI CUTYaIi
AHAJIMTHKH
Tema 3.3. 1 4 1 [oxroroBka k nekumsm | Pa36op
bazoBble 3HAHMS 1o [6.1.1-6.1.4] KOHKPETHBIX
MaTeMaTHKe ISl paboThl C CHTyanui
MalIiHHBIM ~ OOyYeHHEeM.
Anmpokcumanys,
HUHTEPIONAIHS, (YHKIIUH,
perpeccud, MAaTpHLbl U
BEKTODA.




Tema 3.4. 0,5 1 [MoxroroBka k nexumsM | Pa36op
Teopust BEPOSITHOCTEH: [6.1.1-6.1.3] KOHKPETHBIX
yCIIOBHAs BEPOSITHOCTb, CUTYaIMi
cily4aiiHble BEJINYMHBI,
TeopeMa Baiieca,
pacnpezeneHue
BEPOSITHOCTEM.
Tema 3.5. 0,5 1 5 TToaroroBka K
Bextopsl M MaTpHuBL nabopaTopHOit pabore.[
I'pajuenr. 6.1.1-6.1.4,6.1.6]
HToro no 3 pazaeny 3,5 4 1 9
Pazgen 4. Meroabl MAIMHHOTO 00y4YeHHUS
OIIK-2, MOTIK-2.6 Tema 4.1. 0,5 2 IMoxroroBka k JjekmusM | Pa3oop
YK -2, UYK-2.2 [Ipumepsl  TpoOEKTOB ¢ [6.1.2-6.1.4] KOHKPETHBIX
MIPUMEHEHUEM ML. CUTyalun
OCHOBHBIC TOHATHS
Tema 4.2. 0,5 2 [oxroroBka k nexumsM | Pa36op
Tumel, 3aga9i MalInHHOTO [6.1.2-6.1.4] KOHKPETHBIX
o0yueHus CUTYyaI i
Tema 4.3. 0,5 4 5 Tloaroroska K
AHcaMmOH anropuTMOB nabopaTtopHoi
pabore.[6.1.2 -
6.1.4,6.1.6]
Tema 4.4. 1 4 4 | TloaroroBka K
Onenka ©  yJIydlleHUE naboparopHoit pabore.|
KavecTBa MoJIenei 6.1.2- 6.1.4,6.1.6]
MaIlIMHHOTO 00y4eHus:
nepekpecTHas — MpoBepKa,
MIOMCK MO CETKE, METPHUKH
KauecTBa MOJENEeH M HX
BBIYHCIICHUC.
Tema 4.5. 0,5 1 IloaroroBka k JeKIHSIM
[Iporpammubie MOAyIH | [6.1.1,6.1.2,6.1.4]
MMaKeTbl I MAIIUHHOTIO
o0yueHus
Hroro no 4 pazaeny 3 8 1 13
Paspeu 5. HelipoHHble ceTn
OIIK-2, UOTIK-2.6 Tema 5.1. 1 1 IToaroroBka k yeknusiM | Paz6op
VYK -2, UYK-2.2 bazoBast teopus. OTauuust [6.1.2,6.1.3] KOHKPETHBIX
OT KJIACCHYECKHX METOIOB CUTYyalui
MAaIIMHHOTO 00yJEHUS
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Tema 5.2. 0,5 2 IMoaroroBka k nexmmsaMm | Paz6op
OOyyeHne C  yduTesIeM. [6.1.1,6.1.3,6.1.4] KOHKPETHBIX
Knaccudukanus CUTyaluu
Tema 5.3. 0,5 2 | HoxroroBka k nekuusMm | Pa3oop
OOyyenue 0e3 yaurens. [6.1.1,6.1.3,6.1.4] KOHKPETHBIX
Knacrepusanns CUTyalun
Tema 5.4. 0,5 3 | IloaroroBka k nexiusm | Pa36op
OO0yueHue C [6.1.1,6.1.3,6.1.4] KOHKPETHBIX
MOJKPETUICHUEM. CUTYyaITHi
Heiiponnsie CceTH U
aHcaMOsu
Tema 5.5. 0,5 2 IlongroToBKa K JEKIHSIM
Koncrpyuposanue u [6.1.1,6.1.2,6.1.4]
BBIOOp Mpu3HAKOB. CHIIBHO
CBsI3aHHBIC TIPHU3HAKU
Tema 5.6. 0,5 1 | IoarotoBka k seknusMm | Pa3dop
Beibop THma mopenen. [6.1.1,6.1.2,6.1.4] KOHKPETHBIX
CpaBHeHue Moaenen CUTyalui
Tema 5.7. 0,5 1 [oxroroBka k nexumsM | Pa36op
Pabora ¢ pa3sMepHOCTHIO [6.1.1,6.1.2,6.1.4] KOHKPETHBIX
JTAaHHBIX CUTYyaITHi
Tema 5.8. 0,5 4 IlonroToBka K HEKIHSIM
IlepeoOyuenue, [6.1.1,6.1.3,6.1.4]
ayrMeHTalus
Tema 5.9. 0,5 4 IToaroroBka k | Pasz6op
Knaccudukarms nabopaTopHO  paboTe. | KOHKPETHBIX
H300paKeHHH [6.1.1,6.1.2,6.1.4,6.1.6] | curyauuit
Tema 5.10. 0,5 4 IToaroToBka k | Paszbop
CemaHTHYECKas JTabopaTopHOH KOHKPETHBIX
CErMEHTALUS pabore.[6.1.1, 6.1.3, | curyanunit
6.1.4,6.1.6]
Tema 5.11. 0,5 4 | TlogroroBka k | Pa36op
3agaun 0OpaboTKa TeKCTa nabopaTopHO  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 nabopaTopHO  paboTe. | KOHKPETHBIX
CHCTEMEI [6.1.1, 6.1.2, 6.1.4, | curyauuit
6.1.3,6.1.6]
HToro no 5 pazneny 6,5 0,5 32

Pasnen 6. UncTtpymentsl BigData
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OIIK-2, UOIIK-2.6 Tema 6.1. 1 [MoxroroBka k nexumsM | Pa36op

VK -2, UYK-2.2 DKocucTeMa Hadoop, [6.1.1,6.1.3,6.1.4,6.1.5] | KOHKpETHBIX
Spark, Hive. Beenenue CUTyalui
Tema 6.2. 0,5 3 | IloaroroBka k nexiusm | Paz6op
Peanuzanuu  axroputmMoB [6.1.1,6.1.3,6.1.4,6.1.5] | KOHKpETHBIX
Ha MapReduce. OcHOBHI CUTYyarui
Hive.
Tema 6.3. 0,5 IlongroToBKka K JEKIHSIM
ApXUTEKTYpa  XPaHHUIIHII [6.1.1,6.1.2,6.1.4,6.1.5]
DataWarehouse u
DatalLake
Tema 6.4. 0,5 TloaroroBka K JIEKIUSM
Airflow, Spark [6.1.1,6.1.2,6.1.4,6.1.5,]
Tema 6.5. 1 2 0,5 4 IToaroroBka k | Paz6op
ITpoMBIIITIEHHBIH TabopaTopHOH KOHKPETHBIX
MachineLearning Ha pabote.[6.1.1, 6.1.2, | curyauunit
OONBIINX 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
HTroro 3a cemecTp 20 30 4 90
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4. TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH n ITPOMEXYTOYHASA
ATTECTALNMUA ITO U'TOI'AM OCBOEHUSA JUCHUIIVIMHBI.

5.1 TunoBble KOHTPOJIbHbIEC 3aJlaHUSI MJIM HMHbIE MaTepUAaJibl, HEOOX0AMMbIE JJIs1 OUEHKHU
3HAHUI, YMEHMH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

1. IlpumepHslii nepedyeHb BOIPOCOB MIPH 3aLIUTE JIAOOPATOPHBIX padoT:

— Yro Takoe aHaN3 JaHHBIX? Kakue TeXHOIOTUU HCHOb3YIOTCS IIPU 00paboTKe TaHHBIX?

— Yem oTiIMYAIOTCS CTPYKTYPUPOBAHHBIE JAHHBIE OT HECTPYKTYPHUPOBAHHBIX?

— OnuwmuTte npoueaypy coopa u XpaHeHus: OOJIbIINX JaHHbBIX?

— Kakwue ObIBaIOT CTPYKTYpHI JaHHBIX B Oubnuoreke pandas?

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

— UYro Takoe 3agada perpeccun’?

— Yro Takoe rpaJueHTHbIN CIIycK?

— Kakue maTpuunblie mpeoOpa3oBaHus UCIOJIb3YEeTCs B MAIIUHHOM O00y4eHUU?

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

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

— Kakwne ¢pyHKIMM aKTHBaIMy BaM U3BECTHBI?

— OnuimuTe OCHOBHBIE CHOCOOBI 00y4YeHUsT HEHPOHHBIX ceTel? B uem ux oTinuMs OT alropuTMOB
MalIMHHOTO 00y4YeHus?

— Kakue meToap! npuMeHstoTces 11 paboThl ¢ JaHHBIMU?

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

— OmnumuTe 337249y cerMeHTanun?

— UYro Takoe 00pab0TKa €CTECTBEHHOT'O S13bIKa, HA30BUTE OCHOBHBIE aITOPUTMBbI?

— Hazosure ocHoBHOM nHCTpyMeHTapuil BigData? [Ipuseaure npumepsi?

2. TlpumepHslif mepedeHb BOMPOCOB JUIS SK3aMeHa:

— OcHOBHbIE MOHATHUA: OOJIBIINE JAHHbIE, HAYKA O JaHHbBIX, AHAJU3 JAaHHBIX, MAIIMHHOE OO0y4YEHHE.
OcHoBHbIE 3Talbl U3BJICUEHUS 3HAHUH U3 JaHHBIX. [[puMepsl 3a1au aHann3a JaHHBIX.

— CTpyKTypUpOBaHHbIE M HECTPYKTYpHUpOBaHHbIE JaHHble. KareropuajibHble M HENpEPHIBHBIE
nepeMeHHble. Meronbl oTOopa mpu3HaKoB (mepeMeHHbIX). bubnanoreka pandas: 00bekTHl Series u
DataFrame.

— OOpaboTKa JaHHBIX: TOUCK HPOMYIIEHHBIX 3HAUEHHWH, OCHOBHBIE METO/Abl 00pabOTKH
MPOMYIIEHHBIX 3HauYeHUl, o0pabOoTKa MPOIMYIIEHHBIX 3HAYEHUI ¢ moMolibio pandas, TOUCK U
yJaJieHue TyOnupyronmxcs 3HaueHuii B pandas.

— (OOpaboTKa [JaHHBIX: OINUCATENbHbIE CTATUCTHKHU, IMOMCK aHOMAalMW (BKJIHOYash THUCTOTPAMMBI,
SIUKOBBIC TUAarpaMMBl, S/IEPHBIE OLIEHKH IIOTHOCTH ), aHAIU3 BRIOPOCOB U IIyMOB. Hopmanu3zanus
U CTaHJapTHU3AIMs TaHHBIX.

— Busyanuzanus naHHBIX: BUABI TpadukoB U auarpamMM. OCHOBHBIE MHCTPYMEHTHI BU3YallU3aIlMH
naHHbIX B Python.

— Marematuka B DataScience: OCHOBHbIE TOHATHUS, TPAJUEHTHBIN CITYCK.

— Marpuusnslie npeoOpa3oBaHusl, BEKTOPBI, (YHKIIMU PETPECCUU.

— KuacrepHblil aHanmu3: nepapXuuecKuil KJIacTepHbIM aHaTU3, MOCTPOEHUE ACHAPOTrPaMM, MeTO b k-
cpennux. Knactepusiit ananus B Python.

— MamuHHOe 00ydeHHue: OCHOBHBIC TOHSTHS, 33/Ja4H, KOTOPHIE MOXXHO pEUIMTHh C MOMOILBIO
MalIMHHOTO O0y4YeHHs. AJITOPUTMBI MAIIMHHOTO OOydYeHHs C Yy4yuTeleM M 0e3 yduTens
(nepeuncnuth). UacTpymMeHTHI Python, cnonb3yembie B MalIMHHOM OOyUEHUH.

— MamuaHoe o0y4eHue: 3tanbl MoaenupoBaHus. OTOOp NMpU3HAKOB Ha OCHOBE Mojenu. OIleHka
KauecTBa MOCTPOEHHBIX MOJEIIEH.

— MammunaHoe o0yueHue: ancamOau anroputMoB. CriocoObl peanu3anuu ancamOsel Ha s3bIke python.
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— 3agaua kiaccu(UKaIMK: TTOCTAHOBKA 3a/la4M, MPUMEP MOJIENCH, MOHATHE TepeoOyIeHUs, OIleHKa
KauecTBa Ki1accuukaiy, TOHKass HacTpoiKa MOJIEIH.

— 3ajaya perpeccuu: MOCTaHOBKA 3ajauyd, MpUMEP MOJCNICH, MOHSATHE NepeoOydYeHHUs, OILICHKa
KauecTBa Ki1accuukaim, TOHKasi HacTpoiKa MOJIEIH.

— Heiiponnslie ceTH: 6a30BbIC MOHSATHUS, OTIUYHS HEUPOCETEH OT KIACCHYECKHX METOJI0B MAITUHHOTO
oOy4eHMUS.

— Heiiponnsle ceTu: 00y4eHHE C yUUTENEM, 3a/1a9a KIacCU(PUKAIIUN

— Heiiponnsle cetu: o0ydueHue 6e3 yunTens, 3ajada KiacTepu3alun

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

— Heiiponnsle cetu: kiaccupukanus u300paxeHuil, ceMaHTHUECKasi CerMEHTalMsl, 3a/1a4a 00paboTKU
TEKCTa.

— Pekomennarensuble cucteMbl. OCHOBHBIE MOJXOJbl K IMOCTPOEHUIO PEKOMEHAATENBbHBIX CHUCTEM.
[IpuMepsl pekOMEeH1aTEeIbHBIX CUCTEM.

— HWuctpymentsl BigData: ocHOBHBIE HHCTPYMEHTHI U UX IPUMEHEHHE.

KOMIUIEKT OIIEHOYHBIX CpEACTB sBisieTcss HeoThemiieMoil dacTthto @OC m xpaHuTcs Ha Kadeape
«MHdopmaTHKa U CUCTEMBbI YIPABICHUS».

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
YEeTHIPeXOATIbHONW IIKalle «OTIMYHO», «XOPOIIOY», «YIOBIETBOPUTEIHHOY», «HEYIOBICTBOPUTEIHLHO.
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Ta6mmma 5.1-Kpurepun orieHuBaHUsI pe3ynbTaTa 00y4YEeHHs M0 TUCITUTIIMHE | IIKaJIa OIEHUBAHUS

Kpurepuu oneHuBaHus pe3y/IbTATOB 00y4YeHUs

Ornenka OreHka Orenka OreHka
Kont n naumenonanue «HEYT0BJIETBOPUTEIHHO» «Y/IOBJIETBOPHTEIHLHO» / «xopouio» / «OTIMIHO» |
Kozt u naumenoBamnue KomMneTeHInu HHNKATOPA T0CTHKCHUS / «He 3auTeHOY «3aUTCHOY «3aUTEHO» «3aUTEHO»
KOMIETEHIHH 0-59% 60-74% 75-89% 90-100%
OT max PeUTUHIOBOU OT max peHTUHIOBON OLIEHKU OT max peRTUHTOBOM OT max peUTHUHIOBOU
OLEHKU KOHTPOJIA KOHTPOJIAA OLEHKH KOHTPOJIA OLEHKU KOHTPOJIA
OIIK-2. Cnocobern mnonumarb | MOIIK-2.6. Hcmomesyer | Uznoxenune yaebHOoTO | MMeeT wactmyHOe moHATHE | 3HaeT ocobeHHOcTH U | MMmeer riryOokue
MPUHIUIE Pa0OTBI COBPEMEHHBIX | COBPEMEHHBIE  METOHABI | MaTephana OeccucTteMHOe, | 00 OCHOBHBIX METOABl  paboOTBl  C | CHCTCMHBIC 3HAHUS B
nH(OpPMALMOHHBIX TEXHOJOTHII U | 00paboTKM OOJIBIINX | HEMHOJHOE, OTCYTCTBYET | OCOOCHHOCTSIX M METOAax | Habopamu JaHHBIX, | obmacTu
NPOTrPaMMHBIX CPEICTB, B TOM | NaHHBIX JJsi PELICHUs | NOHMMaHHWEe OCOOEHHOCTEH U | paboThl c HabopaMu | NMpPHUMEHSCT Ha MPAKTUKE | MHTEJJIEKTYaJIbHOTO
qrcie OTEYECTBEHHOTO | MPO(heCCHOHABHBIX METOZIOB paboTsI C | JaHHBIX, YaCTHYHOE | UHCTPYMEHTBI aHaJIM3a JIaHHBIX;
IIPOU3BOJICTBA, U UCIIONIB30BATh UX | 33734 JAHHBIMHM, HE CIOCOOEH | NPUMEHEHHWE WHCTPYMEHTOB | BhluMcleHHMH Ha Python, | mpumeHseT Ha mpakTHKe
npu peueHus 3a1a4 NPUMEHSTh ~ WHCTPYMEHTHI | BhluMCIeHHH Ha Python mpu | Bmanmeer OCHOBaMH | MHCTPYMEHTBI
npodecCHOHANBLHOM NeITeIbHOCTH BbIYMCIIeHNH Ha Python. PELICHUH OTHENbHBIX 3a/ad, | padoThI ¢ | BerymcieHud Ha Python
nMeeT TPYAHOCTH B | HHCTpYMCHTAMHU U METOJIBI O0yUCHHS
MPUMEHCHUH  Pa3IMYHBIX | pachpelelICHHON HEHPOHHBIX CETeH MpH
METOJIOB oOyueHns | 0OpabOTKH TaHHBIX peIIeHAN OTACTHHBIX
HEHpPOHHBIX ceTeH. 3a/1a4; yCIIeIIHO
pUMEHSET
HHCTPYMEHTHI
pacrpeaeneHHon
00paboOTKN JaHHBIX.
YK-2. Cnocoben onpenensite kpyr | MYK-2.2.  Tlpennaraer | M3noxeHue yueOHoro | VMimeer yacTu4HOE MOHATHE 3HaeT 0cCOOEHHOCTH U Nwmeer rmybokue
3aJlad B paMKax TIOCTAaBJICHHOH | CIOCOOBI pelieHus Martepuana ©OeccuctemHoe, | 00 OCHOBHBIX METOJIbI BEIOOpA CHCTEMHBbIE 3HAHUS B
eI W BbIOMpaTh ONTHUMaJbHBIE | MOCTABJICHHBIX 3a7ad M | HEINOJHOE, OTCYTCTBYET | OCOOEHHOCTSIX BBIOOpa MPU3HAKOB M3 o0macTu

CIoco0bl UX PEIIeHHs], UCXOMIs U3
JICHCTBYIOIIMX MPABOBBIX HOPM,
HMEIOIINXCS pecypcoB u
OTpaHUYEHUN

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

3peHusi  COOTBETCTBUSA
LIEJIY [IPOEKTA.

IIOHMMAaHHUEC ONTUMAJIBHOTO
BBI60pa IMMPpU3HAKOB, HCXOJd
nu3 MMpeACTaBJICHHBIX
JaHHBIX, H Monenei& JIIsL
peuieHus OTACIbHBIX 3a/1a4

[IPU3HAKOB U MOJEJIEH IS
peLIeHHs! OTENBHBIX 3a/1a4.
HMmeeT TpynHOCTH B OLICHKE
U yIy4lIeHUH MOJeNeil B
COOTBETCTBHH C LIETbIO
MIPOEKTa

MPEeJCTaBICHHBIX
JAHHBIX, MOJIENICH JJIst
peLIeHus OTIeNbHBIX
3aj1a4, BIajieeT
HaBBIKAMH OLIEHKH U
yIy4IIeHUs] MoJieiel B
COOTBETCTBHH C LIETbIO
MPOEKTa

HHTEJUICKTYaIbHOTO
aHaJIM3a JTaHHBIX;
YCIICIITHO PUMEHSIET
Ppa3IHYHBIC MOJCIH IPU
PeIICHUN OTCITEHBIX
3aja4, YCIICIIHO
MPUMEHSIET HaBBIKA
OLICHKU U YIYYIICHUSA
MO/JIeJIeH, TOHNMAET
0COOEHHOCTH
MMPUMEHCHUA
nHCTpyMeHTOB BigData
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Tabnuua 5.2 - Kputepuu orieHuBaHus

Onenka

Kpurepuu ouenuBanus

Bricokuil ypoBeHb
«»
(oTaI4HO)

OLICHKY «OTJIMYHO» 3aCly’)KMBaeT CTYJCHT, OCBOMBIIMH 3HAHHS, YMEHHS,
KOMITIETEHIIMY U TEOPETUUECKUI MaTepual 0e3 mpoOeoB; BHIIOIHUBILIHK BCE 3a1aHUs,
NPEIyCMOTPCHHBIE y4eOHBIM IUIAHOM Ha BBICOKOM KayeCTBEHHOM YPOBHE;
NPAKTUYECKUE HAaBBIKM NPO(ECCHOHAIBPHOTO IPUMEHEHHsS OCBOCHHBIX 3HAHUH
c(OPMHUPOBAHEL.

Cpemamii ypoBeHB «4»
(xopom0)

OLIEHKY «XOPOLIO» 3aCIy’XKHBACT CTYACHT, MPAKTHICCKU MOIHOCTHIO OCBOMBIIHH
3HaHWA, yMEHHS, KOMIICTCHIINM M TCOPETHYECKHH MaTepHhai, ydeOHble 3aaHUs HE
OLICHEHBl ~MAaKCHMAaJlbHBIM YHCIOM 0a/uloB, B OCHOBHOM  C(OPMYIHPOBAal
MPaKTHIECKUE HABBIKH.

[Toporosslil ypoBeHb

OLIEHKY «YyJAOBJIETBOPUTEIbHO» 3aCIyXHBacT CTYAEHT, YacTUYHO C Mpobemamu

«3» OCBOMBILIUI 3HAaHMs, YMEHHUs, KOMIIETCHLIMM U TEOPETUYECKUU Marepuall, MHOTHE
(ynoBneTBOpUTENBHO) | yueOHBbIE 3a/laHKsl JIMOO HE BBIOJIHMIL, JIMOO OHH OLIEHEHBI YHCIOM OaJUIOB OJM3KHUM K
MHUHHUMaJIbHOMY, HEKOTOpBIE MMPAKTUUECKHE HABBIKH HE CPOPMHUPOBAHBI.
MUHUMAaIBHBIH OLICHKY «HEYIOBJIECTBOPUTEIBHO» 3aCIy’)KMBACT CTYICHT, HE OCBOMBLIMI 3HaHUSA,
YPOBEHB «2» YMEHUs, KOMIIETCHIINHA M TEOPETHUECKUI MaTepHal, yaeOHbIC 3aaHus HE BBIIOJIHIII,
(HEYIOBIETBOPHUTEIBH MPaKTUIEeCKUEe HABBIKU HE CHOPMHUPOBAHEL.

0)

5. YYEBHO-METOIUYECKOE OBECIHHEYEHHUE JUCHUIIJIMHBI

6.1 YueOnas iuTeparypa

6.1.1. Amnamu3 maHubIX 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. ¥YscMakkuunuPython u ananu3 nanueix / Ilep. ¢ anrn. Counkua A. A. — M.: JIMK Ilpecc,
2015. — 482 c.: uin. — URL: https://e.lanbook.com/book/131721

6.1.3. Pamka, C. Python u mamumHHOEe O0y4YeHHE: KpailHe HEOOXOJUMOE MOCOOMe TI0 HOBEHIICH

MpeCcKa3aTeNbHOM  aHANUTHKE, o0s3arenbHOe Mg Ooiee TIyOOKOTO TMOHHUMAaHUS
METO/I0JIOTUU MAaIIMHHOTO 00y4eHus : pykoBoacTBO / C. Pamika ; mepeBoj ¢ aHrmuiickoro A.
B. JlorynoBa. — Mocksa : JIMK Ilpecc, 2017. — 418 ¢. — 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 memats ¢ xaocom aaHHbIX? // OTkphIThie cucTteMel.CYBJ]. — 2013. —
Ne 9. — C. 16-20
byrakos, H. A. O6pabotka OGonbpimmx mgaHHBIX ¢ ApacheSpark : ydeOHO-MeTommMUecKoe
nocobue / H. A. byrakos, M. B. Ilerpos, JI. HaconoB. — Cankr-IlerepOypr : HUY UTMO,
2019. — 50 ¢. — Tekct : ameKTpoHHBIHN // JlaHb : DJIEKTPOHHO-OMOIUOTEYHAS] CHCTeMa. —
URL.: https://e.lanbook.com/book/136573

6.1.5.

6.3 IlepeyeHb KypHAJIOB 1O MPO(PUIIIO TUCHUILIHHBI:
«McKycCTBeHHBII MHTEIUICKT U NpUHSATHE perneHuim(http://www.aidt.ru)
«Mup 6onpunx gaHHex (Bigdata)»

6.4 MeTtoauyeckue yKasaHusi, peKOMEHIAIUU U IPyrue MaTepraJibl K 3aHATHAM
6.1.6. Meronuueckue yka3aHusl JJi BBIIIOJHEHHUS TAOOPATOPHBIX PabOT Mo aucuuruinae «bobirme
JAHHBIEY», ISl CTyeHTOB HampaBieHus moarotoBku 09.03.02 «MudopmManinoHHBIE CUCTEMBI
U TeXHOJIOTUM» AHEBHOM popmel oOyuenus / HI'TY; Cocrt.: M.b.barupos, H.Hosropon, 2021
ONEeKTPOHHbIE BapUaHThl BCEX METOAMYECKHUX YyKa3aHWIl OTHPABIAIOTCS Ha AJIEKTPOHHBIE ajpeca

TPYIIL
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6. THOOPMAIIMOHHOE OBECIIEYEHUE JJUCHUIIJINHBI
Y4eOHbI mporecc MO JUCHUIUIMHE O00€CledeH HEeOOXOAMMBIM KOMIUIEKTOM CBOOOJIHO
pacIpoCTpaHsIeMOro MPOrpaMMHOTO oOecIiedeH s (COCTaB M0 AMCIUILIMHE OrpeesieH B HacTosmei PI1J]
Y TIOJJIC)KUT OOHOBIICHUIO TTPH HEOOXOIUMOCTH).

7.1 Ilepeyenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Tabmuua 7.1 -IlepedeHb 3JEKTPOHHBIX OMOIMOTEYHBIX CHCTEM

Ne HaunmenoBanue 96C Ccpliaka k 9BC
Jlann https://e.lanbook.com/
2 FOpaiit 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
HCIO0JIb3yeMO€e B YHHBEPCUTETE 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 Brure (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(ecCHOHAIBHBIX 0a3 [JaHHBIX M HH(OPMANMOHHBIX
CIIPABOYHBIX CHCTEM

B Tabmuue 7.4 ykazaH mnepedeHb NPOQPECCHOHATBHBIX 0a3 JaHHBIX M WHPOPMAIMOHHBIX
CIPAaBOYHBIX CHCTEM, K KOTOPBIM oOecredeH A0CTym (yaaieHHbIH nA0ocTyn). JaHHbIH nepeyeHb MOJIeHKUT
00HOBIIEHHIO B cO0TBeTCcTBUU € TpeboBanusimu ®I'OC BO.

B nanHoM paszene MOryT ObITh NMPUBEACHBI PECYpChl (CCBUIKM Ha CaiThl), HA KOTOPHIX MOXHO
HAlTH TMOJE3HYI0 Ul Kypca MH(QOPMAIUIO, B T.4. CTATUCTUYECKHUE WU CIIPABOYHBIC JaHHBIE, ydeOHbIE
MaTepuabl, OHJIaiH KypChl U T.1.

Tabnuma 7.4— [lepedeHb COBpeMEHHBIX MPOo(dhecCHOHaTbHBIX 0a3 TaHHBIX U HH(POPMAITMOHHBIX
CIIPaBOYHBIX CUCTEM

Ne HaunmenoBanue npogeccuoHaIbLHON 0a3bl JaHHBIX, Hoctyn k pecypcey (yaajJeHHbIH J0CTY € yKa3aHUEM
3 HH(GOPMANMOHHO-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 IMepeuens npodeccnoHabHBIX 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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7. OBPA30OBATEJIBHBIE PECYPCbI 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 WHIMBHIYaJbHOTO TOJIb30BaHMsA. [IpH 3amojHEHHH TaOIHIBI MOXKET OBITH
HCIIOJIb30BaHa MH(OpMaIlKs, pa3MeIleHHass B mompaszaene «J{ocTymHas cpemay CrIenualn3HpOBAHHOTO
paznena caiita HI'TY «CBenenus 06 oOpa3zoBaTeabHON opranusarmm» https://www.nntu.ru/sveden/accenv/

Tabnuma 8.1 - ObOpa3zoBaTenbHbIC PECYPCHI 711 HHBATUIOB | Jinil ¢ OB3

Ne ITepeyenn 0Opa3oBaTe/ILHBIX PeCypcoB, CaeieHMs 0 HAJIMYHMH CTICHHAIBHBIX TEXHHYECKHX CPeJICTB
NPUCIIOCO0IEHHBIX /IUISl HCIOJIb30BAHMS 00y4yeHHUs KOIIeKTHBHOTO H MHIAUBUAYAJIbHOIO
uHBaJuaaMu u Junamu ¢ OB3 M0JIL30BAHUSA
1 OBC «KoHCYIBTaHT CTyICHTA» 03BYYKa KHHI U YBEJIMUEHHE IpUdTa
2 3BC «JIaub» crieuagbHOe MOOMIIbHOE MPUIIOKEHHE - CHHTE3aTOp PEUH,
KOTOPBII BOCIPOU3BOAMUT TEKCThI KHUT U MEHIO HaBUTaINH
3 9BC «fOpaiiTy BEpCHst JJ1s1 CIIa00BHUISIINX

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOAUMOE JJIsd
OCYHECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA 11O JUCHUIIJIMHE

Jl1sl KOHTaKTHOM U CaMOCTOSATENIbHOM pabOThl 00Y4atOLIMXCsl BbIICJIEHBI TIOMELICHUS, OCHAILEHHBIE
KOMITHIOTEPHOM TEXHUKOM € MOAKIIOYEHUEM K ceTH "MHTepHeT" 1 o0ecrieyeHneM JOCTyIa B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO Cpely OpraHU3alyu:

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

KOMIIBIOTEPOB);
— YHUTaJBHBIN 3aJ1 OTKPBITOro AocTyna (ays. 6162 — 2 koMIbroTepa);
— ayn. 2303, 2202, obopynoBanubie Wi-Fi.

HepequL MaTCpUAIIBHO-TCXHUYCCKOT'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 kagpeopwt «Hnghopmamuxa u cucmemul ynpasieHusn» - 1a6opamopus
Ilpoepammuposanuas ACOu 'y
KomMmmbroTepsl, OocHalieHHble HEOOXOAUMBIM O0OPYJOBAaHHEM, TEXHUYECKHUMH U JJICKTPOHHBIMU
cpeacTBaMu O0YYEeHHUsSI U KOHTPOJIS 3HAHUH CTYICHTOB:
— 10 APM (TepmuHainon);
— MyabTUMenuiHbIi npoektop Vivitek H 1180,
— okpas HacteHHblii LMP 100109,
— cereBas KynoabeHasg PTZ-kamepa AXIS M5014.
[MTakets! [1O (MUIIEH3MOHHOE):
— Dr.Web (c/mH 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 (pacmpocTpansiemMoe 1o cBOOOAHOM JTHIIEH3UN):
— ApacheOpenOffice;
— Eclipse (https://www.eclipse.org/)
— git (https://git-scm.com/)
— Microsoft Visual Studio 2017 Community Edition
(https://visualstudio.microsoft.com/ru/vs/community/)
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2. Ayo. 4408 kageopvr «Hnugpopmamuxa u cucmemsl ynpasieHus» - 1adopamopus
Hngpopmayuonnvix mexunonozuil.
Kommbprotepsl, ocHallieHHble HEOOXOAMMBIM O0OPYJOBaHHEM, TEXHUYECKHUMH U 3JIEKTPOHHBIMU

CpeAcTBaMU O0YYEHHUsI M KOHTPOJIS 3HAHHUH CTYACHTOB.

— 8 pabounx mecT Ha 6a3e TOHKHUX KiueHToB DellWise,

— MyJabTUMeNuHBIN npoektop BenQ PB6240,

— HoyrOyk Lenovo V130-151KB,

— CTeHJ JJIs U3y4YeHUs aBTOMAaTHUECKUX CUCTEM yrpaBieHus Ha 0aze 6moka MyRio ¢ FPGA nox
ynpasienueMm LabView.

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

[Takets! [1O (pacmpocTpansieMoe 0 CBOOOTHON JTHUIICH3HH ):

— ApacheOpenOffice;

— 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 TEXHUKOH C MOJKII0YeHHeM K ceTu "MHTepHeT" u obecriedeHreM J0CcTyna B 3JEKTPOHHYIO
UH(POPMALMOHHO-00pa30BATENBHYIO CPEly OpraHU3aIHN:

Tabnuma 9.1 - OcHaeHHOCTh ayTUTOPUHN U TTOMEIICHHH 111 CAMOCTOSITENIFHOM pabOThI CTY/IEHTOB

10 AUCIIUIIIINHE

Ne HaunmenoBanue
ayauTOpHii U
noMeneHuH 1J1s1

OcHalleHHOCTH Ay AUTOPHU I
TMOMelIeHN i ¥ MoOMelleHuil I
CaMOCTOSAITEIbHOI padoThI

IMepeyeHs JTULHEH3UOHHOTO IPOTPAMMHOIO
odecreyeHus.
PeKkBU3HMTHI MOATBEPKAAIOIIET0 JOKYMEHTA

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

yueOHas ayIuTOpHs s
MPOBEJCHUS 3aHATUI
JICKIIMOHHOTO 1
CEMUHApCKOro TUIIA,
TPYIIOBBIX U
WHIUBUAYATbHBIX
KOHCYJIbTalluH,
TEKYIIET0 KOHTPOJIS U
IIPOMEKYTOUYHOHN
arrectanuu; . Huxani
Hosropon, Kazauckoe 1.,
12

00opymoBaHuUs:

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

* MynbTHUMEIUIHBIA IPOEKTOP
Epson- | mr;

e OkpaH — | mr.;

Ha6op yueOHO-HATIS AHBIX

rocoouit

Premium, gorosop NeTr113003 ot 25.09.14)

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

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

* OpenOffice 4.1.1 (cBobomgHOe T10, MUneH3Us
ApacheLicense 2.0)

« AdobeAcrobatReader (FreeWare);

» 7-zip g Windows
(cBobomHOpactpoctpansemoe 110, nunensues
GNU LGPL);

Dr.Web (¢/u H365-W77K-B5HP-N346 ot
31.05.2021).
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6543 * IIpoexrop Accer — lur; * Microsoft Windows 7 (moxmucka DreamSpark
KOMIBIOTEPHBIH KiTace - * TIK na 6a3e IntelCoreDuo 2.93 Premium, morosop Ne Tr113003 ot 25.09.14);
nomenienne miss CPC, ITn, 216 03V, 320 I'6 HDD, * MicrosoftOffice (mumen3us Ne 43178972);
KypCOBOTO MouuTOp Samsung 19° — 11 mrT.. + Adobe Design Premium CS 5.5.5 (nunersus
MIPOEKTHPOBAHUS [IK nmogxiroueHs! K ceTH Ne 65112135);
(BBITIOJTHEHHSI KYPCOBBIX «HTEpHET» U 06CCTIEINBAIOT + AdobeAcrobatReader (FreeWare);
pabot), r. Hmxanit JOCTYTI B 3JICKTPOHHYIO * 7-zip mnst Windows
Hogropon, Kazanckoe 1., UHPOPMAIUOHHO- (cBobomHOpacnpoctpansemoe [10,
12) 00pa30BaTEeIBHYIO CPEIy munensuest GNULGPL);
YHHUBEPCHTETA * Dr.Web (c/u H365-W77K-B5HP-N346 ot
31.05.2021)
» KoncynsranTtlImtoc(I'TIZ] Ne
0332100025418000079 ot 21.12.2018);
Gimp 2.8 (cBoboxnoe 10, numen3ns
GNUGPLV3)

9. METOANWYECKHE PEKOMEHJIAIIMU OBYYAKOIIUMCH IIO OCBOEHHIO
JUCHUIIJINHBI

10.1 O0mue MeToAMYECKHE PEKOMEHAANUM I 00y4aIOIIMXCH M0 OCBOCHHMIO JAUCHHUIIMHBI,
o0pa3oBaTejibHbIE TEXHOJIOTUH

JlucuuniuuHa peanu3yercs IMOCPEICTBOM IMPOBEACHUS KOHTAKTHON pPaldOThI € OOydYaroUUMUCS
(BKJTFOYAsi TIPOBEJCHUE TEKYIIErO KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSTSIIEHON paboThl 00YJArOIIMXCS H
MPOMEKYTOUHOM aTTeCTAIUH.

[Ipn mpenogaBaHUM  OUCHUIUIMHBI ~ «bonbplMe  MaHHBIE», HUCHOIB3YIOTCS  COBPEMEHHBIE
oOpa3oBaTeNnbHble TEXHOJOTUH, TIO3BOJSIONINE TOBBICUTh AKTHBHOCTh CTYJICHTOB IPH OCBOEHUU
MaTepuaia Kypca ¥ MpeIoCTaBUTh UM BO3MOXKHOCTH 3((HEKTUBHO peaTu30BaTh YacChl CaAMOCTOSITEIBHOM
paboTHL.

Bech HGKHHOHHBIﬁ Mareprall KypcCa COIPOBOXKIAACTCA KOMIIBIOTCPHBIMH IIPE3CHTAOUAMU, B
KOTOPBIX HATJISHO TPETOJHOCATCS MaTepHal Pa3IMYHBIX pa3/IesioB Kypca M 4YTO JaeT BO3MOXHOCTh
o0CynuTh MaTepuald cO CTYAEHTaMH BO BpEMsl YTEHHUs JIEKIHi, aKTMBHUPOBATh MX IESATENBbHOCTH IMPHU
OCBOGHHUHM Marepuana. OIEKTPOHHbIE MaTepuanbl JEKUUA B TEPUOA AUCTAaHIIMOHHOTO OOy4YeHUs
OTTIPABJISIOTCS MO AJIEKTPOHHOM TMOUTE Ha ajpeca TPYHI U MOTYT OBITh MOJIYYEHBI 10 YTCHHs JICKIIMH U
npopaboTaHbl CTYACHTAMHU B X0JI€ CAMOCTOSITETbHOM PabOTHI.

Ha nexnusx, mpakTHUECKUX 3aHATHUSX PEAU3YIOTCS HHTEPAKTUBHBIE TEXHOIOTUH, IPUBETCTBYIOTCS
BOIIPOCHI U 06CY)KI[€HI/I$[, HCIIOJIB3YCTCA J'[I/I‘-IHOCTHO-OpI/IeHTHpOBaHHLIﬁ IoaxoJ, TEXHOJOIus pa60TI>I B
MaJbIX TPYIIax, YTO MO3BOJIAET CTYAEHTaM IMPOSBHUTH CeOs, MONYYUTh HABBIKH CaMOCTOSITEILHOTO
W3YYEHHUS MaTepuasa, BRIPOBHATH YPOBEHb 3HAHUI B TpYIITIE.

Bce Bompockl, BO3HUKINHME TIPH CAMOCTOATEILHON paboTe HaJ MOMAIIHUM 3aJlaHUeM, MOJIPOOHO
pa30uparoTcs Ha MPAKTHUYECKUX 3aHATUSAX M JEKUUax. [IpoBOIATCS WHAMBHUAyalbHbIE W TPYIIOBBIC
KOHCYJIbTAallUKU C HCIIOJIB30BAHUEM COBPEMCHHBIX I/IH(i)OpMaHI/IOHHBIX TEXHOJIOTUH: OJICKTPOHHAasA I104YTa,
MecceHKepbl, Zoom, Discord.

NuannmmpyeTcsi akTUBHOCTh CTYACHTOB, MOOIIPSETCS 3a7aHue JIOOBIX BOMPOCOB MO MaTepuany,
MPaKTUKYeTCSd WHJMBHUAyalbHBIM OTBET HA BONPOCHI CTYAEHTa, PEKOMEHIYIOTCS METOAbl YCHEIIHOTO
CaMOCTOSITEJIbHOTO YCBOEHHUS MaTeprasa B 3aBUCUMOCTH OT YPOBHS €ro 0a30BOM MOATOTOBKH.

J171s olleHKU 3HAHWM, YMEHHM, HABBIKOB U YPOBHS C(HOPMHPOBAHHOCTH KOMIETEHIITMH TPUMEHSIETCS
OaJTbHO-PEUTHHTOBAs CHCTEMa KOHTPOJS W OICHKH YCIEBAeMOCTH CTYACHTOB B IPOIIECCE TEKYIIETO
KOHTPOJIA.

[IpomexxyTounast arrecranusi mpoBoAUTCS B ¢opme auddepeHInPOBAaHHOTO 3adeTa C Y4ETOM
TEKYIIEH yCIIEBaEMOCTH.

Pesyabrar o00ydenusi cumrTaercsi CcGOPMHPOBAHHBLIM HA MOBBIIMIEHHOM YPOBHe, €CJIHU
TEOPETUYECKOE COJIEpKaHWE Kypca OCBOCHO NONHOCTHIO. [Ipu yCTHBIX coOecelmoBaHUSX CTYACHT
MCYEPIBIBAIOIE, IIOCIEI0BAaTEIbHO, YETKO U JIOTUYECKH H3JIaraeT y4deOHbI Marepuai; CBOOOIHO
CIIpaBJIACTCA C 3adaHUsIMH, BOIIPOCAMHU, MHCIOJIBL3YCT B OTBCTC I[OHOHHHTGHLHLIﬁ Marcpuall. Bce
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NpeIyCMOTPEHHbIE paboueil y4eOHON mporpamMmoii 3alaHusi BBIIIOJTHEHBI B  COOTBETCTBUU C
YCTaHOBJICHHBIMU TPEOOBAHUSIMH, CTYJIEHT CIIOCOOEH aHAIM3UPOBATh MOJYYECHHBIE PE3YNIbTaThl, IPOSIBIISIET
CaMOCTOSITENIbHOCTD IIPH BBIITOJIHEHUU 3aJJaHUM.

Pesyabrar o00y4denusi cuumrtaercsi CcGOpMHMPOBAHHBIM HAa TOPOrOBOM YPOBHE, €CIIH
TEOPETUYECKOE COJCpPIKaHUE Kypca OCBOCHO MONHOCTBIO. IIpum YCTHBIX coOeceOBaHUSX CTYACHT
MOCIIEI0BATENbHO, YETKO M JIOTMYECKH u3JaraeT ydeOHBI Marepuall; CIpaBisieTCs C 3aJaHUsSMU,
BONPOCaMH, TPEOYIOIIMX MPUMEHEHUS! 3HAHUI; BCE NMpEIyCMOTpEHHBbIE paboyeil ydeOHOW Mporpammoit
3aJaHUSl BBIIOJIHEHBI B COOTBETCTBUU C YCTAHOBJICHHBIMU TpPEOOBAHUSAMHU, CTYACHT CIOCOOCH
AQHAJIN3UPOBATH MOJIYYEHHbIE PE3YNIbTATHI; MPOSIBIISIET CAMOCTOATEIBHOCTD IIPY BBITIOJHEHUH 3a/laHUM.

Pe3yabTaTr 00y4yeHUs1 CUUTAETCH HEC(POPMHUPOBAHHBIM, €CJIU CTYJAEHT IIPHU BBINOJHEHUH 33/IaHUN
HE JIGMOHCTPUPYET 3HAHUN Y4eOHOro Marepualia, JONMyCKaeT OIMUOKHA, HEYBEPEHHO, C OOJBIITUMHU
3aTPYJHEHHUSIMH BBIIOIHSIET 33aHUsI, HE IEMOHCTPUPYET HEOOXOJUMBIX YMEHUM, KAUE€CTBO BBIOJIHEHHBIX
3a/laHuil HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBAHMSIM, KAaUE€CTBO WX BBIIOJIHEHHUS OLIEHEHO YHUCIIOM
0aJJIOB HUXKE TPEX IO OLEHOYHOM CUCTEME, YTO COOTBETCTBYET OPOTOBOMY YPOBHIO.

10.2 MeToanyeckue yKa3aHusi Il 3aHATHI JeKIIMOHHOI0 THIIA

JlekUMOHHBI Kypc MpeAnojiaraeéT CHUCTEMATU3UPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIPOCOB
TEMaTHUYECKOIo IJIaHa. B Xo/e NeKIMOHHBIX 3aHATUN pacKpbIBalOTCs 0a30BbIE BOMPOCH B paMKaX Ka)10i
TeMbl nucnuiuivHbl (Taomunel 4.4, 4.5, 4.6) . O603HaYaIOTCSI KIIIOUEBBIC ACTICKTHI TEM, a TAK)Ke JIETAI0TCS
aKIEHTHl Ha HamOoJiee CIOKHBIE M BaXKHBIE IMOJIOKEHHS M3ydaeMoro Marepuana. MaTepuaibl JISKIUA
SBIISIOTCS OMOPHOM OCHOBOM ISl MOJTOTOBKU OOYYAIOIIUXCS K MPAKTUYECKUM 3aHATHUSM U BBIOIHEHUS
3a/laHuil CaMOCTOSITENIbHOM paboThl, a TakkKe K MEpOINPUATUSAM TEKYLIEro KOHTPOJS YCIEBAEMOCTH U
IIPOMEKYTOUHOM aTTeCTalluy 1O TUCLUHUILIIMHE.

10.3 MeToanyeckne yKa3aHusi 10 OCBOCHUIO JMCHUIIJIMHBI HA JIA00PaTOPHBIX padoTax

ITonroToBKy K Kax/10i# 1abopaTopHoOil paboTe CTYAEHT JOJDKEH HadaTh C O3HAKOMJICHHUS C TJIAHOM
3aHATHSI, KOTOPBIM OTpakaeT coJep)KaHue NpeiokeHHOW Tembl. Kaknas BbImoiHeHHass paboTta ¢
0(OPMIICHHBIM OTUETOM MOJIEKHUT 3AIUTE Y MPETOAABATENS.

[Tpu onieHMBaHUM J1TaOOPATOPHBIX PAOOT YUUTHIBAETCS CIEAYIOIIEE:

— KayecTBO BHITIOJHEHUS MPAaKTHUECKOM YacTH pabOThHI M CTENIEHb COOTBETCTBUS PE3YyIbTATOB 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 MeTroauyeckue yKa3aHus M0 0CBOEHHMIO IUCIUILUIMHBI HA KyPCOBO# padoTe
KypcoBas paboTa He mpeIycMOTpeHa yueOHBIM TTaHOM.

10.6 MeToan4yeckne yKa3aHusl 110 CAMOCTOSITeIbHOI padoTre o0y4aromuxcs

CamocrosiTenbHas pabota obecredyuBaeT MOArOTOBKY OOYYarOIIErocss K ayJUTOPHBIM 3aHATUSAM U
MEPONPHUITHSIM TEKYIIEr0 KOHTPOJIS M MPOMEXKYTOUHOH aTTeCTallMd 10 HM3y4aeMOW IUCIHILIHNHE.
Pe3ynbTarhl 3TOM MOATOTOBKH MPOSBISIOTCS B aKTUBHOCTH OOYYArOIIErocs Ha 3aHATHSX M B KAa4eCTBE
BBITIOJTHEHHBIX MPAKTUYECKUX 33JaHUI U IPYTUX GOPM TEKYIIEro KOHTPOJIS.

[Ipn BBITIONIHEHWHM 3a7aHUN  JJIT  CAMOCTOSITEIBHOM pabOThl PEKOMEHIyeTCs TpopaboTka
MaTepuasoB JICKIIMI MO KaKIOW MPOMJACHHON TeMme, a TakKe H3yuyeHHE PEKOMEHIYeMOW JIUTepaTyphl,
npeacraBiieHHoN B Paznene 6.

B mporiecce caMocTosATeIbHONM PaOOTHI MPU U3YYECHUH TUCIUILIMHBI CTYIEHTHI MOTYT paboTaTh Ha
KOMIIBIOTEPE B CIELUATN3UPOBAHHBIX ayJUTOPUSAX JJISi CAMOCTOSITENbHONM paboThl, ykazaHHBIX B Paznene
9. B aymuropusix umMeeTcst 1OCTyn depe3 WHGOPMaIMOHHO-TEIIEKOMMYHHKAITMOHHYIO ceTh «HTEepHET» K
AJICKTPOHHOW HMH(pOpMaMOHHO-00pa3zoBarenbHOl cpene yHuBepcutera (DMOC) u  3ieKTpoHHOU
oubmuoreynoir cucreme (OBC), Toe B OSIEKTPOHHOM BHJIE pACIONIAaTalOTCs Y4eOHbIe U y4eOHO-
METOJUYECKHE MaTepUalbl, KOTOPbIEe MOTYT OBbITh HCIOJb30BaHbI I CaMOCTOSATEIbHOW paboThl MpH
W3YYCHUU JUCIUILTUHBL.
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10. OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJISI OCBOEHUA JUCHUITJIMHBI
11.1 TunoBble KOHTPOJIbHbIE 33/IaHUSI WIH HHbIE MaTepHaJIbl, HEOOXOAUMBbIE IJIf1 OLEHKH
3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONbITA B X0/1¢ KOHTPOJISl TEKYIleH yCIeBaeMOCTH

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

10.1.1. TunoBsle 3amanust s 1a00PATOPHBIX PadbOT
TunoBble 3aaHus IS JIAOOPATOPHBIX PabOT MPUBEICHBI B yYCOHO-METOIUYECCKUX YKA3aHHSIX I10
MIPOBEICHUIO J1a00OpPaTOPHBIX PadoOT.

11.2 TunoBble KOHTPOJbLHbIE 33J]aHUSl WIH HHbIE MAaTEPUAJbl, HEOOXOAUMbIE JIS OUEHKH
3HAHWH, YMeHHIi, HABLIKOB H (MJIH) ONBITA B X0/1€ MPOMEKYTOYHON aTTeCTAIUM MO JUCUUILIUHE

11.2.1. 3amuTa KypcoBOro mpoekra/ padboTsl

KypcoBas paboTa He mpenycMOTpeHa y4eOHbIM MIaHOM

11.2.2. InddepeHurpoBaHHbIN 3a4eT IS CTYIEHTOB OYHOU (hOpMBI 00yUYeHHS B 8 ceMecTpe.

[IpoBoauTcs B BUJie yCTHOTO COOECEI0BAHUS 110 TUIIOBBIM BOIIPOCAM.
TunoBble BOMPOCHl i MPOMEXKYTOYHOW aTrTectauud B Qopme audQepeHnupoBaHHOTO 3ayera s
CTYJEHTOB O4YHOI (pOpMBI OOyUEHHUS:

1.

10.

11.

12.

OcHoBHblE TOHATHSA: OOJIBLIME JaHHBIE, HayKa O JaHHBIX, aHAJIM3 JAaHHBIX, MAaIIUHHOE
oOyuyenne. OCHOBHBbIE JTanbl M3BJIE€YEHUs 3HAHUM M3 AaHHBIX. [IpuMepsl 3amgau aHamM3a
JTAaHHBIX.

CTpyKTypHpOBaHHBIE U HECTPYKTYpPHpOBaHHbIE JaHHbIe. KareropmaibHble UM HENpPEpbIBHBIE
nepeMeHHble. MeTtonibl 0T00pa mpu3HakoB (epeMeHHbIX). bubnuoreka pandas: 00beKTHI Series
u DataFrame.

OOpaboTka JaHHBIX: TOWUCK MPOIMYILEHHbIX 3HAYEHHWH, OCHOBHBIE METOAbl 00pabOTKH
NPOMYIIEHHBIX 3HAYeHUH, 00paboTKa MPOMYIIEHHBIX 3HaYeHUH ¢ MOMOIIbI0 pandas, IOUCK U
yaalieHne TyOonupyromuxcs 3Ha4eHuit B pandas.

OO6paboTKka JIaHHBIX: OMHUCATENbHbIE CTATHCTUKH, MOMCK aHOMAJHMH (BKJIOYAs THCTOTPaMMBI,
AIIUKOBbIE JUarpamMMmbl, SJAEpHbIE OIEHKM IUIOTHOCTH), aHaliu3 BBIOPOCOB M LIYMOB.
Hopmanu3zanus u cranapTusanysi JaHHBIX.

Busyanuzanus naHHbIX: BUAbl rpadukoB u quarpamM. OCHOBHbIE HHCTPYMEHTHI BU3YyalIU3al[ul
naHHbIX B Python.

Matemaruka B DataScience: OCHOBHBIE TOHSTHS, IPAJUEHTHBIN CITYCK.

Martpuusnslie npeoOpa3oBaHusi, BEKTOPbI, (YHKIIUU PErPecCuu.

KitacrepHslil aHaJIN3: nepapXUUYECKUM KIAaCTEPHBIN aHAIN3, TIOCTPOEHUE JEHAPOrPAMM, METObI
k-cpenuux. Kiacrepnslit ananus B Python.

MamrHHoe 00y4yeHHe: OCHOBHbIE MOHSATHS, 33Jaud, KOTOPbIE MOKHO PEHIMTh C MOMOIIbIO
MAIIMHHOTO 00yd4eHUs. AJTOPUTMBI MAIIMHHOTO OOy4YeHHMsI C y4yuTeneM U 0e3 yuuTens
(nepeuncnuts). MaCTpyMEHTHI Python, ncnons3yemMbie B MaITMHHOM OOyYCHHH.

MaimHHOe 00ydeHue: dTanbl MojenupoBanus. OTO0p MpU3HAKOB HA OCHOBE Mozenu. OreHka
Ka4yecTBa MIOCTPOEHHBIX MOJEIEH.

MammHHOe oOyueHue: aHcaMOiau anropuTMoB. CriocoObl peanu3anuu aHcamOield Ha s3bIKe
python.

3amaua Kiaccu(UKalMU: TIOCTAHOBKA 3aJjaud, NMpUMEp MoJeneil, MoHATHe mnepeol0ydyeHus,
OLIEHKAa Ka4yecTBa KJIacCU(pUKALMM, TOHKAsl HACTPOIlKa MOJIEIH.
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13. 3agaua perpeccuu: MOCTaHOBKA 3a/laud, MPHUMEP MOJENCH, MOHATHE NepeoOydeHus], OLeHKa
Ka4yecTBa KJIacCU(pUKALMM, TOHKAs HACTPOIKa MOAEIIH.

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

15. HeiipoHHsie ceTu: 00y4eHHE C YUUTENIEM, 3a/1a4a Kiaccu(huKauu

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

17. Heiiponnsie ceTu: 00y4eHHE C MOAKpEIuIeHueM. AHCaMOJIM HEUPOHHBIX CETEH.

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

19. PexomennarenbHble cucteMbl. OCHOBHBIE OIXOAbI K IIOCTPOEHUIO PEKOMEHIATEIbHBIX CUCTEM.
[TprMepsl peKOMEHIATENbHBIX CUCTEM.

20. UuctpymenTsl BigData: ocHOBHbBIE HHCTPYMEHTBI M UX IPUMEHEHHE.

B mnomHoM oOwbeme oneHOYHblE cpencTBa uMeroTcs Ha Kagdeape «MHpopmatuka M CHCTEMBbI
ynpasieHus». OLEeHOYHBIE CPEJICTBA MOTYT OBITH IIOJIyUEHBI [10 TPEOOBAHUIO.
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YTBEPXAIO:
Hupexrop nncruryra UPUT

Msaxkuabkos A.B.
« ” 2021 r.

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

JUTSl IOATOTOBKY 0aKAJABPOB/ CIEIIUATUCTOB/ MaruCTPOB
Hanpasnenue: 09.03.02 MudopmanroHHbIe CHCTEMBI M TEXHOJIOTUU
HanpasneHHocTh: be3onacHOCTh HHPOPMAIIMOHHBIX CHCTEM
®dopma 00ydeHHs ouHast

I'ox Hauama moarorosku:2021

Kypc 4

Cemectp 8

B pabouyio mporpammy He BHOcsTCS u3MeHeHus. [Iporpamma akrtyanusupoBana ans 2021 1.
Havaja MoJroTOBKH.

Pa3zpabotuuk (1):  barupos M.b.

~ (®UO, yueHas cTeneHb, y9eHOE 3BaHKE) « » 20 r
PaGouas mporpamma nepecMmoTpeHa u ogodpeHa Ha 3acenanuu kadeapsr UCY
pOoTOKOJ Ne OT «__ » 20 1.
3asenyromuit kadenpoit UCY Tumodeena O.I1.

JIncer akTyaM3auuu NPUHAT HA XpPaHeHHe:

3aBemyromuii Beimyckaronieit kapeapoit UCY « » 20 1.

Metonnueckuii otaen YMYVY: « » 20 T
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