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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, BKIIIOYasl MPeaBaPUTEIbHYI0 00pa0OTKY JAaHHBIX U CTATUCTUYECKUIN
aHaJli3, OCBOGHUE PA3NMYHBIX MOJIENeH MAIIMHHOTO OOYYECHHS, TPEIHA3HAYCHHBIX IJI PEUICHUS
3aJ1a4 KJjacTepu3aliu, KIacCU(pUKALUU U PErpPecCUU U MPUMEHEHHUE UX JUISl PeICHHS TPUKIIaTHBIX
3a7a4d U3 pa3INYHBIX chep YeToBeUeCKOn AeATEIbHOCTH.

1.2 3aga4yu ocBOeHMS TMCUMILTUHBI (MO1YJIs1)

Juctummaa «TexHonoruu OONBIINX JAHHBIX» CIIOCOOCTBYET MOATOTOBKE CTYACHTOB K
PEIICHHIO CISIYOMUX MPOPECCHOHATBHBIX 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 TpPUMEHEHHWE HA TPAKTUKE OIUCATEIBHBIX M IPOTHO3HBIX MOJEICH
WHTEJUICKTYaTbHOTO aHaN3a OOJIBIINX TAHHBIX M MAITUHHOTO OOYYCHHUS.

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

1. MECTO JUCHMILUIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBbI

VYuebnas qucuurumHa «TexHonorun 6ompmmx nanHsix» b1.B.JIB.1 BkimroueHa B mepedeHb
BapHATHBHOW YacTH TUCUHUIUIUH (POPMHUPYEMOW y4aCTHUKAMHU OOpa30BATEIbHBIX OTHOIICHHUI) MO
BBIOOpY (3ampocy CTYIEHTOB), HANpaBJICHHBIA Ha YriyOJeHHWE YpOBHS OCBOCHUS KOMIICTEHIIHA.
JucuuiuinHa peanusyercs B cooTBeTcTBUU ¢ TpeboBanusmu ®I'OC, OIT BO u VII, no nanHomy
HaITpaBJICHUIO ITOATOTOBKH.

JucuurmumHa 6Gasupyercss Ha JUCLUIUIMHAX MaTeMaTHYecKoro OJoKa Mporpammbl
MarucTparypsl no HampasieHuto «/HpopmaTHKa M BBIYMCIUTENIbHAs TEXHUKay. JucuuruinmHa
«TexHomoruu OONBIIMX JaHHBIX» SBJISETCS OCHOBOIOJIArAONMIEH Ui NpeATUINIOMHON NPaKTUKU U
BBITIOJTHEHUS! BBIITYCKHOM KBaIU(PUKAITMOHHOMN pabOTHI.



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

Juctunuaa «TexHomoruu 6omapmux gaHHbIX» Gopmupyet komnereHnuu [IKC-3 coBmecTHO
C IUCIUTUTMHAMH U TIPAKTHKAMH, YKa3aHHBIMH B Ta0mie 3.1.

HucnunmunapHas yacth komneTeHIuu [IKC-3 «Crnioco6eH npruMeHsTh IEPCTIICKTHBHBIC
METO/IbI UCCIICIOBAHUH U pemIaTh MPo(ecCHOHANBLHBIC 3a/1a4l Ha OCHOBE 3HAHUS MUPOBBIX
TEHJCHIIMI Pa3BUTHUS BBIUMCIUTEIbHOU TEXHUKH U HH(OPMALIMOHHBIX TEXHOJIOTUI». CIIOCOOEH
MOHUMATh U IPUMEHSTH Ha MPAKTHKE METO/Ibl MHTEUIEKTYaIbHOTO aHAIN3a U 00pabOTKU OOJIBIINX
JAHHbBIX.

Ta6muma 3.1- ®opMupoBaHre KOMIETEHITUN AUCITUTUTHHAM

Cemectpsl, hopMupoBanus
Haumenosanue JUCHHILIAHBL
JUCIHUILIAH, (OPMHPYIOIIUX Komnerenuuu 6epyrcs u3 Yye6HOro
KOMIIETEHIIUIO IIaHA 110 HANPaBJICHUIO HOATOTOBKU
COBMECTHO OakajaBpa /crieanucTa/MarucTpay
1 [ 2 | 3 | 4

1IKC-3 (Cnocoben npumensmos nepcnekmusHble Memoobl UCCIeO08AHU U Peuamsb npo@ecCuoHaIbHble
3a0auu  HA OCHOB€ 3HAHUSL MUPOBbIX MEHOEHYULl pPAa3eumus — GbIYUCTUMETbHOU MEeXHUKU U
UHGDOPMAYUOHHBIX MEXHON02U)
IIpeduxmusnas ananumuxa
IIpoepammnas uncenepus
Texnonoeuu OOTLUUX OAHHBIX -
Ynpasnenue npoecpammmvimu npoodykmamu

Memoowsr obecneuenus b6e3onacHocmu UHGOPMAYUOHHBIX
cucmem

Hayuno-uccnedosamenvcras paboma

Ilpeoounnomuas

Buinoanenue u 3awuma BKP




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

Kopa v HaumeHoBaHUne

Kopa, u HaumeHoBaHue
WHAMKaTopa

OueHoYHble cpeacTBa

KoMneTeHLNM AOCTUEHNUS ﬂnaHupyeMble pe3ynbTaTthbl OGVHGHMH no gucuyunnanHe TeKyu4ero I'Ipome)Ky'rquoﬁ
KOMneTeHuMM KOHTpOAA aTrecrauuun

TIKC-3. Crnocoben | UTTIKC-3.2. 3namo: Ymemn: Bnaoemy: Brmonaenne  u | Bompocsr TS
TPUMEHSTD Hcnone3yer 3HaHWE | ®  TEXHOJIOTHH OOJBIIMX | ®  pa3pabaThIBacT HaBbIKaMH paboTeI C | cpada 3 | ycrHOTO
NEPCIEKTHBHBIE MHUPOBBIX JAHHBIX U UX TIPUIIOKEHUS C GonpImmMu Ta00PaTOPHBIX cobecenoBaHus —
METO/IBI HCCIEIOBAHNH | TEHICHLUH Pa3BUTHA [IPUMEHEHNS, UCIIONIb30BaHHEM JAHHBIMH. pabot 20 BompocoB
" penaTs | BEIMUCINTEIBHOU ®  [IporpaMMHbIe TEXHOJIOTHH OOJIBIINX
npodeccronanpHbIE TEXHHUKH U aTGOpMBbI JIaHHBIX,
3ajayd  Ha  OCHOBE | MH(OPMAIMOHHBIX TEXHOJIOTHA OOJbIIMX | ®  Ha OCHOBE IuaTdGopm
3HAHMS MHPOBBIX | TEXHOJIOTHI JaHHBIX U CIIOCOOBI HX TEXHOJIOTHH OOJIBIINX
TEHACHLUMH  Pa3BUTHS BBIOODA, JaHHBIX pa3pabaThIBaTh
BBIYMCIIUTEILHOMN L] TIPUHIUIIBI pa6OTI>I C AHAJIMTHYCCKHUE U
TCXHUKHU u 6OJ'II)IHI/IMI/I JaHHBIMHU. yHapaBJiromue
MH(OpPMaLMOHHBIX CHCTEMBI,
TEXHOJIOT Uil e 00pabarbiBaTh OOJIBIINE

JIaHHBIE.




OcBoenne mucuuruimabl npudactHo kK T B/05.7 (IIC 06.042 «Crnenuanuct mo OONBIIMM JTaHHBIMY),
periaeT 3a7a4y aHaian3a U 00pabOTKU OOJBIITNX TAaHHBIX.

3. CTPYKTYPA U COAEPKXAHUE JUCHUITJINHBI
4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUILJIMHBI 110 BUIaM padoT Mo ceMecTpam

OOmiast TpyI0€MKOCTh JUCHUILTUHBI cocTaBisieT 4 3ad.en. 144 waca, pacrnpejeieHHE 4acoB IO BUAAM
paboT cemecTpam npeAcTaBieHo B Taduuie 4.1.

Tabnuua 4.1 - Pactipeaenenne Tpy10€MKOCTH JUCHUILIUHBI 110 BUJIaM paboT MO ceMecTpaM Jist
CTY/ICHTOB OYHOTO O0YyUYCHHUSI

TpynoémkocTh B 4ac

Buj yue6uoii pagornt Bcero B T1.4. o cemecTpam
yac. 3 cem
®opMaT U3yYeHHS THCHMILUITHHBI C HCIIOJIb30BAHUEM 3JIEMEHTOB JJICKTPOHHOTO
o0OyueHHs
Oo6mast TpyA0éMKOCTb JUCIUTUIMHBI 0 yUeOHOMY IIaHy 144 144
1. KonTakTHast pabora: 57 57
1.1 AyautopHasi paGoTa, B TOM 4HcCJIe: 51 51
3aHATHS JIeKIIMoHHOTo THna (JI) 17 17
3aHATHs ceMuHapckoro tumna (I13-ceMunapsl, mpakT. 3aHATHUS U Ap) - -
nabopaTtopasie pabotsr (JIP) 34 34
1.2 BHeayauTopHas, B TOM YHCJIe 6 6
kypcoBast padota (npoekt) (KP/KII) (koHCynbTaIMsl, 3a111Ta) - -
TEKYUIUI KOHTPOJIb, KOHCYJIBTALUU 110 AUCLUIIIUHE 4 4
KOHTaKTHas paboTa Ha npoMexxyTouHoM KoHTpoie (KPA) 2 2
2. CamocrositeabHas padora (CPC) 51 51

pedepat/acce (MOAroTOBKA) - -

pacuétHo-rpaudeckas padbora (PI'P) (moaroroska) - -

KOHTpOJIbHAs paboTa - -

kypcoBast padota/mpoekt (KP/KII) (moarotoka) - -

CaMOCTOATENIFHOE U3yUeHHE Pa3JIeNIOB, CAMOIIOIrOTOBKA (TIpopaboTKa 1 51 51
MOBTOPEHHE JIEKIHOHHOTO MaTepuaja U MaTepHania yieOHUKOB U yueOHbIX
mocoOuit, MOJIrOTOBKA K JTaOOPaTOPHBIM M IMTPAKTUIECKUM 3aHATHAM,
KOJUIOKBUYM H T.1I.)

IToaroroBka K 9k3aMeHy (KOHTPOJIb) 36 36




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
Ilnanupyemsle 0CTO
(ompuanpy o)
pesy. Jla6 | Ilpa b Y P . pa3paGoTaHHOIO
ocBoenusi:kox YK; HaumeHoBaHHe pa3/ieiioB, opar | Krm s AKTHBHBIX U IpakTuveckoii
. Go Bun CPC DJIEKTPOHHOI'0 Kypca
OIIK; IIK u TEM Jex OpH | 4eck pa HHTEPAKTUBHBIX NOArOTOBKH
Ta (TpyaoeMKoCTh B
HHIUKATOPBI oun ble ne KCP o0pa3oBaTejibHbI | (TPY10€MKOCTH 4acax)
JOCTH/KEHHS (wac | pabo | sans CIya X TEXHOJIOTrHit B Yacax)
i ) TBI THS eHTO
KOMIIETCHIIMH
(uac (uac B
) ) (uac
)
3 cemecTp
Pa3znen 1. HeiiponHble ceTn
TIKC-3, UIIKC-3.2 Tema 1.1. 1 1 [oxroroBka x nexmmsaMm | Pazbop
BbaszoBast Teopus. Ominuuns [6.1.2,6.1.3] KOHKPETHBIX
OT KJIACCHYECKHX METOIOB CUTyanuun
MaIIMHHOTO O0YYEeHHUS
Tema 1.2. 1 4 1 [oxroroBka x nexmmsaMm | Pazbop
OOyuyeHne ¢  yduTesIeM. [6.1.1,6.1.3,6.1.4] KOHKPETHBIX
Knaccudukanus cuTyanuin
Tema 1.3. 1 4 1 IToarotoBka k neknusiM | Paz6op
OOyuenne 0e3 yuurens. [6.1.1,6.1.3,6.1.4] KOHKPETHBIX
Knacrepuzanus CUTyanun
Tema 1.4. 1 4 IToarotoBka k nexmusiMm | Paz6op
Oo0yuenue c [6.1.1,6.1.3,6.1.4] KOHKPETHBIX
MOJKPETUICHUEM. CUTyanuu
HeiiponHsie CEeTH 51
aHcamOJIu
Tema 1.5. 1 4 IlongroToBKka K HEKIHSIM
KoncrpynpoBanue u [6.1.1,6.1.2,6.1.4]
BEIOOp mpu3HAKOB. CHIBHO
CBSI3aHHbIE IPU3HAKHU
Tema 1.6. 1 2 IMoaroroBka k JsekmusiM | Paz6op
Beibop THma  Mopenen. [6.1.1,6.1.2,6.1.4] KOHKPETHBIX
CpaBHeHue Mozenen CUTyalun




Tema 1.7. 1 2 [MoxrotoBka k nexumsm | Pa3bop
PaGota ¢ pa3aMepHOCTBIO [6.1.1,6.1.2,6.1.4] KOHKPETHBIX
JIaHHBIX CUTYaINH
Tema 1.8. 1 4 | IloaroTtoBka K JEKIHSIM
[epeobyuenue, [6.1.1,6.1.3,6.1.4]
ayrMeHTaIus
Tema 1.9. 1 4 1 4 IToaroroBka k | Pa36op
Knaccuduxarms nabopaTopHO  paboTe. | KOHKPETHBIX
n300paKeHHH [6.1.1,6.1.2,6.1.4,6.1.6] | curyauwuii
Tema 1.10. 1 6 4 | TlogroroBka k | Pa36op
CemaHTHYECKas n1abopaTopHO KOHKPETHBIX
CeTMEHTaIs pabote.[6.1.1, 6.1.3, | curyammii
6.1.4,6.1.6]
Tema 1.11. 1 6 2 Ioxaroroska k | Pa3bop
3agaun 00paboTKa TEKCTa nmabopaTopHOil  paboTe. | KOHKPETHBIX
[6.1.1,6.1.3,6.1.4,6.1.6] | curyauwmii
Tema 1.12. 1 6 1 2 Ioxaroroska k | Pa3bop
PexomeHnarensHble nmabopaTopHO  paboTe. | KOHKPETHBIX
CUCTEMBI [6.1.1, 6.1.2, 6.1.4, | curyauwuii
6.1.3,6.1.6]
Hroro mo 1 paznery 12 30 2 31
Pazgen 2. UucTpyMenTsl BigData
TIKC-3, UIIKC-3.2 Tema 2.1. 1 4 [oxroroBka kx nekmmsaMm | Pazbop
DKocucreMa Hadoop, [6.1.1,6.1.3,6.1.4,6.1.5] | KOHKpEeTHBIX
Spark, Hive. Beenenne CUTyalui
Tema 2.2. 1 4 [oxroroBka x nekmmsaMm | Pazbop
Peanuzanuu  anroputMoB [6.1.1,6.1.3,6.1.4,6.1.5] | KOHKpETHBIX
Ha MapReduce. OcHoBHI CUTYaINi
Hive.
Tema 2.3. 1 4 | TloaroTtoBka K JEKIHAM
ApXUTEKTYpa  XPaHHIIHII [6.1.1,6.1.2,6.1.4,6.1.5]
Data Warehouse u Data
Lake
Tema 2.4. 1 4 IloaroroBka K JIEKLMSIM
Airflow, Spark [6.1.1,6.1.2,6.1.46.1.5]
Tema 2.5. 1 4 2 4 IToaroroBka K | Pa3bop
[Ipompinutennsiii Machine nabopaTopHOit KOHKPETHBIX
Learning w®a  GombmIux pabore.[6.1.1, 6.1.2, | curyanuit
JAHHBIX 6.1.4,6.1.5,6.1.6]
Hroro no 2 pazgeay 5 4 2 20




IlogrotToBka K 3K3aMeHY
(KOHTpOIB)

36

Hroro 3a cemectp

17

34

51

34
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4. TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH n ITPOMEXYTOYHASA
ATTECTALNMUA ITO U'TOTI'AM OCBOEHUA JUCHUITJINHBI.

5.1 TunoBble KOHTPOJIbHbIEC 3aJJaHUS WJIM HHbIE MaTepHaJibl, HEOOXOAUMbIE IJIsl OUEHKH
3HAHUI, YMEHMH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

1. TIpumepHblil mepedyeHb BOIPOCOB MPH 3aIIUTE JT1a00paTOPHBIX PadOT:

- Uro Takoe ananu3 AaHHbIx? Kakue TeXHOJIOTUHU UCTIONB3YIOTCS PU 00pabOTKE TaHHBIX ?

- UYeMm OTIMYAIOTCS CTPYKTYPUPOBAHHBIE JAHHBIEC OT HECTPYKTYPUPOBAHHBIX ?

- OnummmuTte npoueaypy coopa u XxpaHeHus: OOJIbIIUX TaHHbBIX?

- Kakue ObIBalOT CTPYKTYpHI JaHHBIX B OnOmoTeke pandas?

- C moMoIIbI0 Yero BU3YAIM3UPYIOTCS IaHHbIe B python, Ha30BUTE OCHOBHBIC OUOTHOTEKN?

- Yro Takoe 3aaya perpeccun’?

- Uro Takoe rpagueHTHbIN CIIyCK?

- Kakue marpuunsie mpeoOpa30BaHus UCIIOIB3YETCS B MATMHHOM O0yueHHH?

- Kaxkue ocHOBHBIE 33/1aut pelIaeT MallnHHOEe 00y4YeHue?

- UYro Takoe aHcaM0JIM AJITOPUTMOB U KOI'/1a OHU IPUMEHSIFOTCS?

- Kakue ¢pyHKIIMM aKTUBAIIMM BaM U3BECTHBI?

- OnuumuTe OCHOBHBIE CIOCOOBI 00y4YeHUsI HEHPOHHBIX ceTeil? B ueM uX OTiMuus OT aIropuTMOB
MalIMHHOTO 00yueHus?

- Kaxkue metoasl npuMeHsIOTCst U1sl padOoThl ¢ JAHHBIMU?

- Ha3oBure ocHOBHBIE TOIXOABI g pPabOThl ¢ u3oOpaxeHusmu? Kakue 3amaum perraer
KOMITBIOTEPHOE 3peHue?

- OnuimuTe 3a1a4y cerMeHTauun’?

- UYro Takoe 06paboTKa €CTECTBEHHOT'O S13bIKa, HA30BUTE OCHOBHBIE alITOPUTMBbI?

- Hasosure ocHoBHOI nHCTpyMeHTapuii BigData? [IpuBeaute npumepsi?

2. TlpumepHslif mepedeHb BOMPOCOB JUIS SK3aMeHa:

- Heiiponnslie cetu: 6a30BbIC TOHATHUS, OTINYMS HEHPOCETEN OT KIACCUYECKHUX METOJO0B MAITHHHOTO
o0OyueHusl.

- Heiiponnslie ceTu: oOy4eHHe C yUUTeNIeM, 3a/1ada Kiaccuukanum

- Heiiponnsie cetu: oOyueHue 6e3 yuuTess, 3a/1a4a KjacTepu3aluu

- Heliponnsle cetu: oOyueHue ¢ noaKperyieHueM. AHCaMOJI HEHPOHHBIX CETEH.

- Heiiponnsie ceTu: knaccudukanus n3o0pakeHni, CeMaHTHYECKasi CErMEHTAIs, 3a/1a4a 00paboTKH
TEKCTA.

- PexomennatenbHble cucteMbl. OCHOBHBIE MOAXOJbI K MOCTPOCHUID PEKOMEHJIATENIbHBIX CHCTEM.
IIpumepsl peKOMEHIATENBHBIX CUCTEM.

- MHucrpymenTsl BigData: ocHOBHbIE HHCTPYMEHTBI U UX IPUMEHEHHE.

- «Ku3HeHHBII UKD MTPOEKTa MO aHATUTHKE OOJIBIITNX JaHHBIX.

- Koppensauusa. PerpeccuonHslii aHamms.

- IIpumepsl UCTIONB30BaHUS KOPPEISAIUH B 00JaCTH OOJBIINX JTaHHBIX.

- 3agauu B 00JaCTH OOJNBIINX JAHHBIX, pellIaéMble METOJIOM PErPECCHOHHOTO aHaJIM3a.

- TlocranoBka 3ama4u KjIacCU(UKAIUH.

- IloctanoBka 3a1auu KiacTepu3aLuu.

- 3ajaya mocTpOeHUs aCCOLMATUBHBIX MPaBUIL.

- Ponb sa3eikoB nporpammupoBanus Python u R B ananuTike 601bIINX TaHHBIX.

- HeobxonumeIil Habop OUOIHOTEK.

- Meronpl npeaBapUTEIbHON NOATOTOBKU JaHHBIX. ITHCTPYMEHTBI M METO/BI BU3YAIU3AIIMH TaHHBIX.

- OO0paboTka TEKCTOB ¢ TOMOIIbI0 TIIyOoKuX Heipocereil. IlonrotoBka TekcTa, BEKTOPHBIE
npencrasienust word2vec u GloVe

- PexyppeHTHBIE HEHPOHHBIE CETH JUIsl 00pabOTKH TEKCTOB
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- OpHOMepHBIE CBEPTOUYHBIC HEHPOHHBIE CETH JUIst 00pabOTKH TEKCTa

KOMIUIEKT OIIEHOYHBIX CpEeACTB sBiseTcsl HeoThemsieMod dactbio @OC m xpanutcs Ha Kadeape
«MHdopmaTHKa U CUCTEMBI YIIPABICHUS.

5.2 Omnucanue mnokasarejleil W KpPUTEPHEB KOHTPOJIA YCIEBAEMOCTH, ONUCAHUE IIKAJ
OLlEHUBAHUS

JUis OueHKM 3HAHWM, YMEHHM, HaBBIKOB U (OPMHpPOBAHUS KOMIETEHIMH [0 JUCIMILIAHE
NpUMEHSICTCd TPAAUNMOHHASL CHCTEMa, IPU KOTOPOM YCIEBAEMOCTh CTYJIEHTOB OILICHUBAETCSA IO
YEeThIPeXOAJIbHOW IIIKalle «OTIMYHO», «XOPOLIO», «YAOBIECTBOPUTEIBHOY», «HEYIOBICTBOPUTEIHLHO.
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Ta6mmma 5.1-Kpurepun orieHuBaHus pe3ynbTaTa OOy4eHHsI M0 TUCITUTIIMHE | IIKaJIa OIEHUBAHUS

Kpurepuu oneHuBaHus pe3y/IbTATOB 00y4YeHUs

Ornenka Ornenka Ornenka Onenka
Kont n naumenonanue «HEYT0BJIETBOPUTEIHHO» «Y/IOBJIETBOPHTEIHLHO» | «xopouio» / «OTIMIHOY /
Kozt u naumenoBamnmue KomMneTeHInu HHNKATOPA T0CTHKCHUS / «HE 3a4TEHO» «3aUTEHOY «3aUTEHON «3aUTEHO»
KOMIETEHIHH 0-59% 60-74% 75-89% 90-100%
OT max PeUTUHIOBOU OT max peUTUHIOBON OLIEHKU OT max peHTUHIOBOM OT max peUTHHIOBOU
OLICHKH KOHTPOJISL KOHTPOJLSI OLICHKH KOHTPOJISL OLICHKH KOHTPOJIS
[TIKC-3.CiocobeH IpuMEeHSTh UIIKC-3.2. W3noxenne yueOHOro | MiMeer uwactmuHOe moHATHE | 3HaeT ocoOeHHOCcTH W | MMmeer riryOokue
HEPCIIEKTUBHBIE METOBI Vcnonp3yeT 3HaHue MaTepuaja OeccHcTeMHOe, | 00 OCHOBHBIX METO/IbI BEIOOpa | CHCTEMHBIC 3HAHUS B
VICCTICIOBAHHIT U PEIaTh MHPOBBIX TCHACHIIHH HETIOJIHOE, OTCYTCTBYET | OCOOCHHOCTSX BI:IGOpa TIPU3HAKOB u3 | obnactu
podecCHOHANBHBIE 32241 HA | PA3BUTHS NMOHMMAHUE ONTHUMAIBHOTO | MPU3HAKOB M MOJENeH JUIL | MPEACTAaBICHHBIX WHTEIJIEKTYalIbHOTO
o BbIOOpA TPU3HAKOB, UCXOMS | PEIICHUS OTICNIBHBIX 3a1ad. | JaHHBIX, MOJCICH Ui | aHaJH3a JaHHBIX;
OCHOBE 3HaHUSI MUPOBBIX BBIYUCIIUTEIIbHOU
N u3 MpeACTaBJIEHHbIX | MIMeeT TpylHOCTH B OLICHKE | peuIeHUs OTIIEJbHBIX | YCHEIIHO MPUMEHSET
TEHJCHIIUN pa3BUTHUSA TEXHUKU U N 9
N JIaHHBIX, WM MOJENel nisd | U yJIydlleHHMH Mojelied B | 3a;ad, BJIaJICET | pa3InyHbIE MOJEIH IPU
BBIMUCUTCIEHON TEXHUKH 1 MH(OPMAIHOHHBIX pelLIeHusl OTACNbHBIX 33734 COOTBETCTBUM C  I1IEJbIO | HaBBIKAMH OIEHKH U | PEIIEHUH OTAEIbHBIX
I/IHq)OpMaI_II/IOHHBIX TCXHOJIOTHHN TCXHOJIOTHHU

IIPOCKTaA

yIAydIIeHUus Mopened B
COOTBETCTBHM C LEIbIO
MIPOEKTa

3aj]a4, YCIICIIHO
MPUMEHSET HABBIKH
OLICHKH U YITYYIICHUS
MOJ€eN€eH, IOHUMAEeT
0COOEHHOCTH
MIPUMEHEHUS
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;
NPAKTUYECKUE HaBBIKM INPO(ECCHOHAIBLHOTO IPUMEHEHHsS 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 MAaKCHMAalbHBIM YHCIOM Oa/uloB, B OCHOBHOM  C(OPMYIHPOBAl
MPaKTHIECKUE HABBIKH.

[Toporosslil ypoBeHb

OLICHKY «YyJAOBJETBOPUTEIbHO» 3aCIyXHBacT CTYAEHT, YacTHYHO C Mpobemamu

«3» OCBOMBILIUI 3HAHMS, YMEHUs, KOMIIETEHIUU U TEOPETUYECKUU Marepuall, MHOTHE
(ynoBneTBOpUTENbHO) | yueOHBIE 3a/1aHMsl JIMOO HE BBIOJIHWI, JTMOO OHH OLIEHEHBI YHCIOM 0aJuIoB OJIM3KUM K
MHHHUMAaJIbHOMY, HEKOTOPBIE IPAKTUYECKHE HABBIKH HE CPOPMHUPOBAHBI.
MuUHUMAaIBHBIHA OLICHKY «HEYIOBJICTBOPUTEIBHO» 3aCIy’>KMBACT CTYICHT, HE OCBOUBIIMM 3HAHUSA,
YPOBEHB «2» YMEHHUs, KOMIIETCHIINHA W TEOPETHUECKUI MaTepHal, yacOHbIC 3a1aHMsI HE BBITOJIHIII,
(HEYIOBIETBOPHUTEIBH MPaKTUYeCKHUEe HABBIKU HE COPMHUPOBAHEL.

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 mamumHHOEe O0y4deHHE: KpailHE HEOOXOJMMOE MOCOOMEe TIO0 HOBEHIICH

MpelCcKa3aTeNbHOM  aHAaNUTHKE, o0s3areiabHOoe Juis Oosiee  TIyOOKOro  MOHMMAHHUS
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 : yueOGHO-MeTOmMYECKOE
nocobue / H. A. byrakos, M. B. Ilerpos, JI. HaconoB. — Cankr-Ilerepoypr : HUY U'TMO,
2019. — 50 ¢. — Tekcr : amekTpoHHBIN // JlaHb : AJIEKTPOHHO-OMOIMOTEYHAS] CHCTEMa. —
URL.: https://e.lanbook.com/book/136573

6.1.5.

6.3 IlepeyeHb KypHaJIOB 10 NPO(MPUIIO AUCHHUILINHBI:
«McKycCTBEHHBII MHTEIUICKT U MPUHATHE perneHuin» (http://www.aidt.ru)
«Mup 6onpunx ganHbix (Big data)»

6.4 Meroanuyeckue yKasaHusl, peKOMEHAAIUN U APYrue MaTepuajibl K 3aHATUAM
6.1.6.  Meroauyeckue yka3aHHMs JUId BBINOJHEHUS JIAOOpAaTOPHBIX padOT MO JUCHUIUIMHE
«TexHonorun OOJBIIUX MAaHHBIXY», JUISI CTYAEHTOB HampasieHus mnoarotoBku 09.04.01
«npopmaTka U BBIYMCIUTENbHAS TeXHHKa» JHEBHOU ¢opmbl oOyuenus / HI'TY; Cocrt.:
M.B.Barupos, H.Hosropox, 2021
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DNEKTPOHHBIE BapUAHTBI BCEX METOAMYECKHUX YyKa3aHWI OTHPABISIOTCS HA DJIEKTPOHHBIE aJipeca
TPYIIIL
6. THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI
Y4eOHbI mporecc MO JUCHUIUIMHE 00€CledeH HEeOOXOAMMBIM KOMIUIEKTOM CBOOOJIHO
pacIpoCTpaHsIeMOro MporpaMMHOTO oOecTieueHus (COCTaB 1Mo JUCHUIUIHHE onpeiesieH B Hactosmed PIT/]
Y TIOJJIC)KUT OOHOBIICHUIO TIPH HEOOXOIUMOCTH).

7.1 Hepeqeﬂb HH(])OpMaIII/IOHHbIX CIIPaBOYHBIX CUCTEM

Tabmuua 7.1 -IlepedeHb 3JEKTPOHHBIX OMOIMOTEYHBIX CHCTEM

Ne HaunmenoBanue O95C Ccpliaka k 9BC
Jlanb https://e.lanbook.com/
2 FOpaiit https://biblio-online.ru/

7.2 llepeyeHb CBOOOHO PACTIPOCTPAHSEMOI0 IPOrPAMMHOI0 00ecreYeHus

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 Brire (https://adoptopenjdk.net/)

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

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

Intellij ldea (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/)

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

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

B Tabmuue 7.4 ykazaH mnepedyeHb NpOoQEecCHOHATBHBIX 0a3 JAaHHBIX M HH(POPMALMOHHBIX
CIPAaBOYHBIX CHCTEM, K KOTOPBIM oOecnedeH A0CTym (yaaleHHbIN nA0cTyn). /JaHHBINH nepeyeHb MOMJIeKUT
00HOBJIEHHIO B co0TBeTCcTBUU ¢ TpeboBanusimu ®I'OC BO.

B nanHoM paszene MoOryt ObITh NMPUBEIEHBI PECYpChl (CCHUIKM Ha CalThl), HA KOTOPBIX MOKHO
HAlTH TMOJE3HYI0 Ul Kypca MH(QOPMAIUIO, B T.4. CTATUCTUYECKHUE WM CIIPABOYHBIC JaHHBIE, ydeOHbIE
MaTepuabl, OHJIaiH KypChl U T.1.

Tabnuma 7.4— [lepedeHb COBpeMEHHBIX MpodecCuoHaIbHbIX 0a3 TaHHBIX U HH(POPMAITMOHHBIX
CIIPaBOYHBIX CHCTEM

Ne HaunmeHnoBanue npogeccuoHAILHON 0a3bl JaHHBIX, Hoctyn k pecypcey (yaajeHHbIH J0CTY € yKa3aHUEeM
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
POCCTAHIOAPT
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https://biblio-online.ru/
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://www.linux.com/
https://www.openoffice.org/ru/
https://adoptopenjdk.net/
https://spring.io/projects/spring-framework
https://www.eclipse.org/
https://www.jetbrains.com/ru-ru/idea/
https://git-scm.com/
https://github.com/
https://maven.apache.org/
https://gradle.org/
https://app.diagrams.net/
https://www.rst.gov.ru/portal/gost/home/standarts

2 [Mepeuens npodeccnonabHBIX 0a3 TaHHBIX U https://cyberpedia.su/21x47c0.html
HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM
3 KaraJor naTTepHOB IPOCKTHPOBAHUS https://refactoring.guru/ru/design-patterns/catalog

7. OBPA3OBATEJIBHBIE PECYPCBI JJIs1 UHBAJINJ1O0B U JIMIY C OB3

B tabnune 8.1 ykaszan nepeueHb 00pa30oBaTeIbHBIX PECYPCOB, UMEIOMINX (OPMBI, aJaNTHPOBAHHBIC
K OTPaHUYCHHMSM HX 3/0POBbS, a TAaKKE CBEICHHS O HAJIUYUM CIICHHUATIBHBIX TEXHHYECKUX CPEICTB
O6y‘-IeHI/I$I KOJUICKTUBHOI'O W MHAWBUAYAJIBHOTO ITOJIb30BAaHMUA. HpI/I 3a110JIHCHHUH Ta6JII/II_[BI MOXECT 6LITB
UCIIONIb30BaHa MHGOPMAIMs, pa3MelleHHas B mojapasziene «/locTynHas cpema» crenuaan3MpOBaHHOTO
paszaena caiita HI'TY «CBenenus 00 oOpazoBaTenbHOU opranusarmmy https://www.nntu.ru/sveden/accenv/

Tabnuma 8.1 - OOpa3oBaTenbHbIC peCypChl A HHBATHIOB U Jull ¢ OB3

Ne Ilepeuens 00pa3oBaTeIbHBIX PECYpPCOB, CaeeHUS 0 HATUYMH CHENUAIBHBIX TEXHUYECKHX CPEACTB
NPHUCHOCOOJCHHBIX VISl HCIIOJIb30BAHMSA 00y4eHNs KOJJIEKTHBHOIO M HHANBHAYAJIBHOIO
HHBaJUAaMu 1 aunamu ¢ OB3 NMOJIb30BAHUS
1 OBbC «KOoHCYNIBTaHT CTYIEHTa» 03BYYKa KHHUT M YBEIMUCHUE MIPUPTA
2 OBbC «Jlanb» crenrasbHOe MOOMIIEHOE PUIIOKEHUE - CHHTE3aTOp PeUH,
KOTOPBII BOCTIPOU3BOANT TEKCThI KHUT U MEHIO HaBUTAITUH
3 9BC «}OpaiiTy BEpCHst U1l CITa00BHISIINX

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

J1J11 KOHTAKTHOM M CaMOCTOSITETbHOM pabOThl 00YJAIOIIUXCS BbIIEJICHBI TOMEIIEHUS, OCHAIIEHHbBIE
KOMITBIOTEPHON TEXHUKOH C TIOIKIIOYCHHEM K ceTd "MHTepHeT" 1 o0ecniedeHneM JOCTyIa B AJICKTPOHHYIO
nH(}OPMaLIMOHHO-00pa30BaTENbHYIO CPEAY OpraHU3aAIIH:

- 3QJ JICKTPOHHO-UH(POPMAITMOHHBIX pecypcoB (aya. 2210 — 11 kommberoTepoB, aya. 6119 — 9

KOMIIBIOTEPOB);
— YHTAJbHBIN 3aJ1 OTKPBITOTO JocTyna (aya. 6162 — 2 kommnbsroTepa);
- ayn. 2303, 2202, obopynoBanubie Wi-Fi.

[Tepeuens MaTepHabHO-TEXHUYECKOTO O0ecTeueHus, HeOOXOIUMOTO AJIs peaTn3alii TPOrpaMMBbI
OakanaBpuaTa Ui CTYJACHTOB OYHOTO OOYUEHHsI, BKIFOUAET B C€0s1 KOMITBIOTEPHBIE KJIACCHI

1. Ayo. 4403 kagpeopwr «Hngpopmamuka u cucmemsl ynpagieHus - 1a60pamopus
Ilpozpammuposanua ACO u 'y
KommnbroTepsl, OCHaIeHHbIE HEOOXOIMMBIM OOOPYAOBAaHUEM, TEXHHWYECKHMH W SJICKTPOHHBIMU
CpeACcTBaMU O0Y4YEHHUsI U KOHTPOJIS 3HAHUH CTYJECHTOB:
- 10 APM (TepMuHaioB);
- MynbTUMenuiHbIN npoektop Vivitek H 1180,
- skpaH HacteHHbIi1 LMP 100109,
- cereBas KynoibHas PTZ-kamepa AXIS M5014.
[Takets! [1O (MLIEeH3MOHHOE):
- Dr.Web (c¢/u H365-W77K-B5HP-N346 ot 31.05.2021),
- MATLAB R2008a DVD KIT-WIN & UNIX/MAC (Ne mumensun 527840, Ne 3akaza 2035235
Softline ot 05.05.2008).
[Makets! I1O (pacmpocTpaHsiemMoe 1o cBOOOAHOM JTHIIEH3UN):
- Apache OpenOffice;
- Eclipse (https://www.eclipse.org/)
- git (https://git-scm.com/)
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- Microsoft Visual Studio 2017 Community Edition

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

2. Ayo. 4408 kaghedpvt «Hngpopmamuka u cucmemol ynpagieHus» - 1adopamopus
Hugpopmayuonnvix mexunonozuil.
Kommbrotepsl, ocHallieHHble HEOOXOTUMBIM O0OpPYIOBaHMEM, TEXHUYECKUMH U 3JEKTPOHHBIMU

CpeAcTBaMU O0YYEHHUsI M KOHTPOJIS 3HAHHUH CTYACHTOB.

- 8 pabouunx mecT Ha 6a3e ToHKuX KiaueHToB DellWise,

- MyJapTUMeauiHbINA poekTop BenQ PB6240,

- HoyTOyK Lenovo V130-151KB,

- CTeHJ JJIs M3yYCHHUsSI aBTOMAaTHUYECKUX CUCTEM yrpaBieHus Ha 6a3e 61oka MyRio ¢ FPGA mox
ynpasienueMm LabView.

[Takets! 1O (murieH3UOHHOE):
- Dr.Web (c¢/n H365-W77K-B5HP-N346 ot 31.05.2021).

[Takets! I1O (pacnipocTpaHsieMoe 10 CBOOOJHOM JTULIEH3UN):

- 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 CaMOCTOSITEIIBHONH pabOThl OOYYAIOIIUXCS BBIJCIICHBI IMOMEIICHUS, OCHAIIEHHBIC
KOMIIBIOTEPHON TEXHUKOM C MOJKII0YeHHeM K ceTu "MHTepHeT" u o0ecnieueHrneM JOoCTyIa B SJIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaATEIBHYIO CPEely OpraHU3alNu:

Tabnuma 9.1 - OcHaeHHOCTh ayTUTOPUIN U TIOMEIICHHM 111 CAMOCTOSITENIbHOM pabOThI CTYIEHTOB

10 AUCHUIIIINHE

Ne HaumenoBanue
ayauTOpHii U
noMeneHuH 1J1s1

OcHaleHHOCTh ayTUTOPHIi
TMOMelIeHN i ¥ MoOMelleHuil I
CaMOCTOSITEIbHOI padoThI

IlepeyeHb JUIEH3HOHHOTO MPOrPAMMHOTI0
odecreyeHus.
PeKkBU3HMTHI MOATBEPKAAIIIET0 JOKYMEHTA

CaMOCTOATEILHOM
padoTsl
1 1 2 3
1 6421 KommiekT 1eMOHCTpaMoHHOTO » Microsoft Windows7 (moamucka DreamSpark

y4eOHast ay TUTOpUs s
MIPOBEJICHUS 3aHATUI
JICKIIMOHHOTO 1
CEMUHApCKOro TUIIA,
TPYIIOBBIX U
WHIUBUYATbHBIX
KOHCYJIbTalui,
TEKYIIET0 KOHTPOJIS U
IIPOMEKYTOUYHOHN
arrectauuy; r. HukHuit
Hogropon, Kazanckoe 1.,
12

00opyIOBaHUS:

e TIK, ¢ BeIXO/IOM Ha
MYJIbTUMEIUIHBIA IPOEKTOP, Ha
6aze AMD Athlon 2.8Trm, 4 I'6
03V, 250 I'b HDD, monuTOp
19” — 1mr.

* MynbTUMEIUHHBIN IPOEKTOP
Epson- I mr;

e OkpaH — | mr.;

Habop yueOHO-HATTIS THBIX

rocooui

Premium, gorosop NeTr113003 ot 25.09.14)

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

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

» OpenOffice 4.1.1 (cBoGoanoe I10, nuieH3us
ApacheLicense 2.0)

» AdobeAcrobatReader (FreeWare);

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

Dr.Web (c¢/n 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)
4.
9. METOANYECKHE PEKOMEHJIAIIUU OBYYAKOHIUMCA 11O OCBOEHHUIO
JUCIHHUIIINHBI

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

JlucuuniuuHa peanu3yercs IMOCPEICTBOM IMPOBEACHUS KOHTAKTHON pPaldOThI € OOydYaroUUMUCS
(BKJIFOYAs] TIPOBEICHUE TEKYIIETO KOHTPOJSI yCIEBAEMOCTH), CAMOCTOSATEIBHON pabOThl 00yJaroUInXcs 1
IIPOMEKYTOUHOM aTTECTallUU.

[Ipu mpenogaBaHUM TUCHUIUTUHBI « TeXHOIOTUU OONBIINX JAAHHBIX», UCIOIB3YIOTCS COBPEMEHHbBIE
oOpa3oBaTeNnbHble TEXHOJOTUH, TIO3BOJSIONINE TOBBICUTh AKTHBHOCTh CTYJICHTOB IPH OCBOEHUU
Marepraia Kypca M MpeIoCTaBUTh UM BO3MOXKHOCTH 3(P(PEKTHBHO peaan30BaTh Yachl CAMOCTOSTEILHOU
paboTHL.

Becy JeKIMOHHBIM Marepuan Kypca CONPOBOXKAACTCS KOMIBIOTEPHBIMU IIPE3CHTALUAMH, B
KOTOPBIX HAarisHO IPEMOJHOCATCS MaTepuall Pas3IMYHBIX pa3leiioB Kypca M 4YTO JAeT BO3MOXKHOCTb
o0CcyIuTh MaTepual cO CTyAEHTaMH BO BpEMsl YTEHHUs JICKIMi, aKTUBHUPOBATh MX IESATENBbHOCTH IMPHU
OCBOGHMM MaTepuaya. OJEKTPOHHblE MaTepuanbl JIEKUUH B MEpPHOA JUCTAHLMOHHOTO OOYy4YeHHs
OTIIPABIISAIOTCS 1O 3JIEKTPOHHOW MOYTE Ha aJpeca IPYII U MOTYT OBITh MOJYYEHBI 10 YTEHUS JIEKUUH U
popaboTaHbl CTYIEHTAMHU B X0/1€ CAMOCTOSITEIbHON PabOTHI.

Ha nexumsix, mpakTUUECKHUX 3aHATUSAX PEATU3YIOTCSI HHTEPAKTUBHBIE TEXHOJIOTUH, TPUBETCTBYIOTCS
BOIPOCHl U OOCYXACHUSI, MCIONb3YETC JIMYHOCTHO-OPUEHTUPOBAHHBIN MOJXO0J, TEXHOJIOTHUS pabOThl B
MaJIbIX TpyIIax, YTO MO3BOJSET CTYJIEHTaM IMPOSBUTH ce€Os, MOJYyYUTh HABBIKM CaMOCTOSTEILHOTO
M3Yy4YEHUsl MaTepHraa, BBIPOBHATh YPOBEHb 3HAHUU B TPYIIIIE.

Bce Bompockl, BOHHMKIIME MPU CaAMOCTOSITENIbHOM paboTe Haj IOMAIlHUM 3aJlaHueM, MOJpOOHO
pa30ouparoTcs Ha MPAKTHUECKUX 3aHATUSAX M JeKuusax. [IpoBoAsTCs WHAMBUAYAIbHBIE M TPYIOBBIC
KOHCYJIbTAllUM C HCIIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJIOTHI: 3JEKTpPOHHAs IOuTa,
MecceHKepbl, Zoom, Discord.

WNHunuupyeTcst akTUBHOCTh CTYJEHTOB, IMOOLIPSIETCS 3aJjaHue JIIOObIX BOINPOCOB IO MaTepuany,
IIPAaKTUKYETCsd WMHIMBHUAYaJIbHBI OTBET HAa BOIPOCHI CTYIEHTa, PEKOMEHAYIOTCS METOJbl YCIELUIHOTO
CaMOCTOSITENILHOTO YCBOEHHS MaTepuaia B 3aBUCUMOCTH OT YPOBHSI €0 0a30BOM MOATOTOBKH.

Jnist OLIeHKM 3HAaHUM, YMEHUH, HAaBBIKOB U YPOBHS C(HOPMUPOBAHHOCTH KOMIETEHIIUN IPUMEHSIETCS
TPaAUIMOHHAS CUCTEMA KOHTPOJIS U OLIEHKH YCIIEBAEMOCTH CTYJIEHTOB B ITPOIIECCE TEKYIIET0 KOHTPOJIS.

[IpomesxyTouHas aTTecTanus NPOBOIUTCS B GOpMe IK3aMeHa C yUETOM TEKyIleH yCIIeBaeMOCTH.

PesyabTar o0O0y4yeHusi cuyuTaercsi C(POPMHUPOBAHHBIM Ha IMOBBIIICEHHOM YPOBHE, €CIIH
TEOPETUYECKOE COJIepP)KaHUE Kypca OCBOGHO MOJHOCTBIO. IIpum YCTHBIX coOeceOBaHUSX CTYACHT
MCYEPIBIBAIOIE, IOCIIEI0BAaTeIbHO, YEeTKO M JIOTMYECKH H3JlaraeT y4yeOHbIl Marepuali; CBOOOJIHO
CIpaBJIsETCA C 3aJaHUsAMM, BOIPOCAMHU, HCIIOJIB3YeT B OTBETE JOIOJHUTEIBHBIM Marepual. Bcee
MpPEeTyCMOTPEHHBIE paboueld y4eOHOW MpOrpaMMOM 3aJaHUs BBITIOJIHEHBI B  COOTBETCTBHHM  C
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YCTaHOBJICHHBIMUA TpCGOBaHI/IHMH, CTYACHT CHOCOGGH AHAJIIU3UPOBATD IMMOJTYYCHHBIC PC3YJIbTAThI, IPOABIIACT
CaMOCTOSITEJIBHOCTD TIPH BBITIOJIHCHUH 3aIaHH.

Pe3yabraT o0OyueHusi cuuTaercsi Cc(pOPMHPOBAHHBIM HAa TMOPOrOBOM YPOBHeE, €CJIHU
TEOPETHYECKOE COJIEP)KAaHME Kypca OCBOSHO IOJHOCTHIO. [lpm yCTHBIX coOecenoBaHUSAX CTYIEHT
MOCJIEIOBATEIbHO, YETKO M JIOTUYECKHU W3Jaraer Y4yeOHBIM MaTepuall; CHpaBIAECTCS C 3aJlaHUsIMHU,
BOIIPOCAMHM, TPEOYIOIIUX MPUMEHEHHUS 3HAHHWK, BCE MPEIYCMOTPEHHBbIC pabodeil yueOHOH MporpamMmmoit
3alaHuA  BBIIIOJIHCHBI B  COOTBCTCTBUHM C YCTAHOBJICHHBIMU Tpe60BaHI/I$IMI/I, CTYACHT CHOCO6CH
aQHAJIM3UPOBATH MOJIYYCHHBIC PE3YIIBTATHI; IPOSIBISET CAMOCTOATEILHOCTD IIPH BBIMOJIHEHUH 3aIaHUN.

Pe3yabTaT 00y4yeHus cuuTaeTcss Hec(hopMHUPOBAHHBIM, €CIIU CTYJICHT MPHU BBIOJIHEHUH 3aJaHUI
HE JIEMOHCTPUPYET 3HAaHWUW yd4eOHOTO Marepuana, IONyCKaeT OIMUOKH, HEYBEPEHHO, C OOJBIIMMH
3aTPYAHCHUAMU BBIINIOJHACT 3alaHUs, HC JCMOHCTPUPYCT HGO6XOI[I/IMLIX YMGHI/II;'I, Ka4uC€CTBO BBIITOJITHCHHBIX
3aJIaHU HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAHHUSM, KAYECTBO MX BBITIOJIHCHHS OLICHEHO YHCIIOM
0aJTOB HUXKE TPEX MO OLEHOYHOU CUCTEME, YTO COOTBETCTBYET IIOPOTrOBOMY YPOBHIO.

10.2 MeToauyecKkue YKa3aHus sl 3aHATHI JEKIIMOHHOI0 THIIA

JlekMOHHBI KypC TMpeArnojiaraeT CHUCTEeMATHU3UPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIPOCOB
TEMaTUYECKOTo TUTaHa. B X0/1e JIEKIIMOHHBIX 3aHATHI PACKPBIBAIOTCS 0a30BbIC BOMPOCHI B paMKaxX KaKII0MH
TeMbl auciuILnHbL (Tabmuier 4.4, 4.5, 4.6) . O003HAYAIOTCS KITFOYEBBIC ACTIEKTHI TEM, a TAK)KE JICTIAI0TCS
aKIIEHThl Ha HauOoJiee CJIOXKHBIE U BAKHBIC MOJIOKEHHUS M3Yy4aeMOro marepuana. Marepuanbl JeKIUn
SABJIAKOTCA OHOpHOI71 OCHOBOH IJIA ITOATOTOBKH 06yqafom1/1xcs1 K MPAKTUYCCKUM 3aHATHUAM W BBIIIOJIHCHUA
3a/laHuil CaMOCTOSITENIFHOM pabOThl, @ TaKkKe K MEpPOMNPHUATHUSAM TEKYIIErOo KOHTPOJIS YCHEBAEMOCTU U
HpOMC)Ky’l'O‘-IHOfI arTecTaluu 1o JUCHUIIJINHE.

10.3 MeToan4yeckue yKa3aHHs 10 OCBOCHHUIO JMCUMILIHNHBI HA J1a00paTOPHBIX padoTax

[ToaroToBky K Kaxmoi jgabopaTopHOil pabOTe CTYAEHT JOKEH HayaTh C 03HAKOMJICHHSI C TUTAHOM
3aHATHS, KOTOPBIH OTpaXkaeT coJep)KaHWe MpeIIoKeHHOH TeMbl. Kakmas BwImoaHeHHas pabora ¢
0(OPMJIEHHBIM OTUETOM TOJJICKHUT 3aITUTE Y MPENOIaBaTelIs.

[Tpu oneHMBaHUM Ta0OPATOPHBIX PAOOT YUUTHIBAETCS CIEAYIOIIEE:

— KadeCTBO BBIITIOJIHCHUA HpaKTquCKOfI qacTu pa6OTI)I " CTCIICHb COOTBCTCTBUS PE3YJIbTATOB pa6OTI)I
3aJIaHHBIM TPEOOBAHMSM;

- KadecTBO 0(pOopMIIEHHUs OTUYETa 110 paboTeE;

- Ka4ecTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI MPH 3aIIUTE PaOOTHI.

10.4 MeToauyeckue yKa3aHHs 10 OCBOCHUIO TMCUMILIMHBI HA MPAKTHYECKUX 3aHATHAX
[IpakTUueckue 3aHATHS 110 AUCIHUIUIMHE HE MPEYyCMOTPEHBI

10.5 MeToanyeckue ykazaHus 10 OCBOCHHUIO JMCHMILIMHBI HA KyPCOBOii padore
Kypcogas pabota He mpenycMOTpeHa y4eOHBIM TIJIAHOM.

10.6 MeToauyeckue yKazaHus M0 CAMOCTOSATEIbHOMH padoTe 00y4arouxcs

CamocrodarenbHas paboTa o0ecrieynBaeT MOArOTOBKY OOYYalOIIEerocss K ayAUTOPHBIM 3aHATHSIM U
MEPONPUATUSIM TEKYIIEro KOHTPOJIE M MPOMEXKYTOUHOM aTTecTalud MO HM3y4yaeMoW JMCLHMIUIMHE.
Pe3ynbTaThl 3TOIl MOATOTOBKM MHPOSIBIAIOTCA B aKTUBHOCTH OOYYAIOLIETrocs Ha 3aHATUSX U B KayecTBE
BBIMIOJTHEHHBIX MPAKTUYECKUX 3aJaHUIN U IpYTUX (GOPM TEKYIEro KOHTPOJIS.

[Ipu BBITONHEHMM 33JaHUN [UIA CAMOCTOSITENBHOW paboThl pEKOMEHAYEeTCs MpopaboTKa
MaTepHaAIOB JIEKIHUHW IO KaXIOW NPOHWJIECHHOM TeMe, a TaKXKe HM3y4YEeHHE PEKOMEHAYEMOMW JIUTEepaTyphl,
npejcTaBieHHON B Paznene 6.

B mporuecce camocToATebHOW pabOTHI MPU U3YYEHUH TUCLUIUIMHBI CTYIEHThl MOTYT padoTaTh Ha
KOMITBIOTEPE B CHEIMAIM3UPOBAHHBIX ayAUTOPHUSAX UL CaMOCTOSATENIbHONW paboThl, yKa3aHHBIX B Pasnene
9. B aynuropusx umeercst 10CcTyn uepe3 UH(POPMAIMOHHO-TEJIEKOMMYHUKAIMOHHYIO ceTh «HTepHEeT» K
9JIEKTpOHHON HMH(OpMarmonHo-o0pa3oBatenbHol  cpeae  yHuBepcutera (DUOC) u  27eKTpOHHOM
6ubmuoreynoit cucreme (OBC), Toe B SJIEKTPOHHOM BHJIE paclojiaratoTcsi y4deOHble U y4eOHO-
METOJAMYECKHE MaTepualbl, KOTOPbIE MOTYT OBITh HCHOJB30BAHBI JUIS CaMOCTOATENbHON paboThl Hpu
W3YYE€HUHU JUCLIUILINHBIL.
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10. OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJISI OCBOEHUSA JUCHUITJINHBI
11.1 TunoBble KOHTPOJbHbIC 33JaHUSI WIH HHbIE MAaTePUAJIbl, HEOOXOAUMbIE JJI51 OLEHKH
3HAHWH, YMEeHHUIi, HABLIKOB U (MJIH) ONBITA B X0/l¢ KOHTPOJIA TeKylleil ycrneBaeMoCTH

I[HSI TCKYIIECTO KOHTPOJIA 3HAHUHU CTYACHTOB IO AWCHUIUIMHE IMPOBOAUTCSA KOMIIJIICKCHAA OLCHKA
3HAHUH, BKITIOYAIOIIAs
- 3aIUTY J1a00PaTOPHBIX PabOT.

10.1.1. TunoBele 3aganust It Ta0OPATOPHBIX PaboOT
TurnoBsie 3amaHust Ul JIAOOPATOPHBIX paOOT MPUBEACHBI B y4€OHO-METOJMUECKUX YKA3aHUSIX IO
MIPOBEJICHUIO JTA0OPATOPHBIX PadoT.

11.2 TunoBble KOHTPOJIbHbIE 33/IaHUSI WIH HHbIE MaTepHaJibl, HEOOXOAUMBbIE IJIs1 OLEHKH
3HAHUM, yMEHHH, HABBIKOB U (MJIM) ONBITA B X0/1€ POMEKYTOYHOM aTTECTAIUN 10 U CIUTIIHHE

11.2.1. 3amuTa KypcoBOro npoexkTa/ paboTsl

KypcoBas paGoTa He nmpeycMOTpeHa y4eOHbIM IIJIaHOM

11.2.2. Dk3aMeH A CTYISHTOB O4YHOH (Gopmbl oOydeHust B 3 cemectpe. I[IpoBoauTcss B BHIE YCTHOTO
cobece]oBaHUs 1O TUIIOBBIM BOIpocaM. THUIOBBIE BOMPOCHI Ul MPOMEKYTOUYHOM aTTecTaluu B Gopme
9K3aMeHa JUIsl CTYACHTOB O4YHOU (hOPMBI O0yUCHHS:

1.

arwN

o

18.

19.
20.

Heiiponnble cetu: 06a30Bble MOHATHA, OTIMYUS HEHpoceTel OT KIAaCCHYECKUX METOA0B
MaIIUHHOTO O0Y4EHHUS.

Heiiponnsie cetu: o0yueHue ¢ yuuTeneM, 3a1a4a Kiaccuukanuu

Heiiponnsie cetu: o0yuenue 0e3 yuuTens, 3a/1a4a KJIacTepu3ainu

Heiiponnsle cetu: o0yueHue ¢ noAKperieHueM. AHCaMOJIn HEMPOHHBIX CETeH.

Heliponnble cetn: knaccudukanus H300pakeHUM, ceMaHTHYeCKas CerMeHTanus, 3ajada
00paboTKH TEKCTa.

PexomennatenbHble cucteMbl. OCHOBHBIE TIOJXO/IbI K TIOCTPOEHUIO PEKOMEHIATENbHBIX CUCTEM.
[TprMeprl pEKOMEHIATENBHBIX CUCTEM.

Wuctpymentst BigData: ocHOBHbIE HHCTPYMEHTBI M X IPUMEHEHUE.

«OKu3HEeHHBIN UKD TPOEKTAa [0 aHAIUTUKE OOJIBIINX JTaHHBIX.

Koppemsanus. Perpeccnonnsliil ananms.

. IIpumeps! NCHOAB30BaHUS KOPPEIAILMU B 001aCTH OOJIBIINX JaHHBIX.

. 3ajaun B 00J1aCTH OOJIBIINX JAHHBIX, PEIIa€Mble METOJIOM PErPECCUOHHOIO aHaJIN3a.

. ITocTaHoBKa 3a1auM KJIaCCU(PHUKAIHH.

. ITocTaHOBKa 3a1a4X KJIACTEPHU3ALINH.

. 3aJ1a4a MOCTPOCHHUSI aCCOLIUATUBHBIX ITPABUIL.

. Poinb s13p1k0B iporpammupoBanus Python n R B ananutuke 0onbIInX JaHHbBIX.

. Heo6xoumblit Habop OMOINOTEK.

. MeToapl mpeaBapUTEIbHOW MOJATOTOBKM JaHHBIX. VHCTpYMEHTBI M METOJNbl BU3YyalH3aluU

JTAaHHBIX.

OOpaboTka TEKCTOB C IMOMOIIBI0 TIyOOKHX Helpocerell. IloaroroBka TeKkcTa, BEKTOPHbBIE
npezcrasienus word2vec u GloVe

PexyppeHTHBIC HEUPOHHBIEC CETH JUTsl 00PaOOTKH TEKCTOB

OnHOMEpHBIE CBEPTOUHbIE HEHPOHHBIE CeTH I 00pabOTKU TEKCTa

B mnomHom o0beme oleHOYHBIE cpeacTBa uMeroTcs Ha Kadeape «MHpopmaTHka M CHCTEMBbI
ynpaieHus». OLEHOYHBIE CPEJICTBA MOTYT OBITH MOJIYUYEHBI 10 TPEOOBAHUIO.
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YTBEPXAIO:
Hupexrop nncruryra UPUT

MsxkunabkoB A.B.
« ” 2021 r.

JIucT akTyajaM3anuu padodeil mporpaMMbl AU CHHILTHHBI
«b1.B.JIB.1 TexHogorum O0JbIINX TAHHBIX»
UHJIEKC 110 y4eOHOMY IIIaHy, HAaMMEHOBAHHE

JUTSl IOITOTOBKU OakaliaBpoB/ CHEIIUATNCTOB/ MATUCTPOB

Hanpasnenne: 09.04.01 MHpopMaTHKa ¥ BEIYUCIUTENbHAS TEXHUKA

HanpaBieHHOCTh: UHTe/LIeKTyanbHbIe CHCTEMbI 00pab0TKK HH()OPMAIIUU U YIPABJICHHSI
®opma 00ydeHHs ouHas

I'ox Hauama moarorosku: 2021

Kypc 2

Cemectp 3

B pabGouyio mporpammy He BHOcsTCS u3MeHeHus. [Iporpamma akryanusupoBana mis 2021 r.
HayaJja MoJArOTOBKHU.

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 kageapoit UCY Tumodeera O.I1.

JIncer akTyaM3auuu NPUHAT HA XpPaHeHHe:

3aBemyromuii Beimyckaronieit kapeapoit UCY « » 20 1.

Metomnueckuii otaen YMYVY: « » 20 T

22



		2022-04-27T15:50:02+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "НИЖЕГОРОДСКИЙ ГОСУДАРСТВЕННЫЙ ТЕХНИЧЕСКИЙ УНИВЕРСИТЕТ ИМ. Р.Е. АЛЕКСЕЕВА"




