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1. IEJIM 1 3AJJAYU OCBOEHUSA JTUCIIUITJIMHBI

1.1 Iles1b 0CBOEHHS JUCHUILIHHBI

Hensimu u3yyeHUs AMCUUIUIMHBL SBISIOTCA (opMHpoBaHHE KOMIIETEHIMI B o0iacTu
TEXHOJIOTUI OOJIIINX JaHHBIX, BKIIOYas cOOp, pa3MeTKy, 00paboTKy © MaciiTabupoBaHHE
JTaHHBIX, onTuMU3aluioo ML-moneneit, komuiabopaTuBHyO (GUIBTPALIMIO, a TAKXKE pa3BepPThIBAHUE U
MOHUTOPHUHI ML-pemenuii B IpoaaKkuicHe.

1.2 3agayu ocBOEHUS TUCHHUILUIUHBI (MOTYJIA)

I[I/ICHI/IHJ'II/IHa «TexHonoruu OOJBIINX JaHHBIX» CHOCO6CTBy€T IMOATOTOBKE CTYACHTOB K
PEIICHUIO CIICAYIOIINUX HpO(i)eCCI/IOHaJIBHHX 3aga4:

1. Opranuzarmus coopa u 00paboTKH OONBIIMX JaHHBIX C UCIIOJIB30BAHUEM KpayJICOPCHHTA,
ABTOMATHU3UPOBAHHON pa3METKU U MacCIITaOMPyEMbIX METO/I0B XpaHEHHUSI.

2. Ontumusanuss M yckopeHue pabotel ML-Mozmeneit 3a cu€r pacmnpenenéHHBIX
BBIYUCIICHHH, TPAJIMEHTHOTO CITyCKa U METOJIOB IIEpeHOCca 00ydeHUsI.

3. PaspaboTka u BHeApeHHE PEKOMEHIATENbHBIX CHCTEM Ha OCHOBE alTrOpPUTMOB
kosutaboparuBHoOU ¢uibTpanuu (ALS, 1ALS) ¢ onenkoii ux 3 pexTuBHOCTH.

4. Pa3pépThiBaHUE U comnpoBoxkaeHne ML-pemenuii B production, BKIHOYasi OPKECTPAIIUIO
KOHTEHHEpoB, A/B-TecTnpoBanie, MOHUTOPHUHT H yIIPaBJIEHUE BEPCHIMHU MOJIEIICH.

2. MECTO JUCHOUILIMHBI B CTPYKTYPE OBPA3OBATEJIBLHOHN
ITPOI'PAMMBbI

VYuebnast aucuuiuimHa «Texaonornu 6onpimx ganuaeix» b1.B.JIB.1.1 BKiroueHa B epeveHb BapHATHB
cootBeTcTBUM ¢ TpeboBanusimu OI'OC, OI1 BO u VII, no nanHoMy HanpaBIeHUIO OTOTOBKH.

Hucturnnuna Oa3upyeTcs Ha JUCHUIUIMHAX OJOKa MpOrpaMMHUpOBaHUS U OJIoKa
MHTEJJIEKTYalbHBIX TEXHOJOTHA MporpamMmbl OakanaBpuara mo HampaieHuio «MHdopmaruka u
BBIYMCIIUTENIbHAS TEXHUKA», a TAK)KE HA AUCITUIUIMHAX MMPOTPaMMBbI MarucTpaTyphl:

e [IpenukTuBHAs aHAIIUTHUKA M aHAJIU3 JAHHBIX,
e [IporpammHasi HHXKEHEPUSI.

Jucnumamaa «TexHomoruu OONBINMX JAaHHBIX» SBISICTCS OCHoBomoararomei mms HUP,

MIPEITUTUIOMHOM MTPAKTUKU U BBIMOJHEHHUS BBIMTYCKHON KBaTU(UKAIMOHHON PaOOTHI.



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

Huctumuimaa  «TexHonmoruu  Oonbimx  JaHHBIX»  (opmupyer kommereHiuo [1IKC-3
COBMECTHO C JUCLMIUIMHAMH U IPAKTUKAaMH, YKa3aHHbIMU B Tabiune 3.1.

Jucuummnapras yacte kommeTeHuuun [IKC-3 «CnocoOeH mpuMEHSTh MepCreKTUBHBIC
METOJbl HCCIEN0BaHUM M pemarh NpopecCHOHATIbHBIE 3aJjaud Ha OCHOBE 3HAHMS MHPOBBIX
TEHJCHIMI Pa3BUTHUSA BBIYUCIUTEIHHON TEXHUKH M HMH(OPMAIIMOHHBIX TEXHOJOTHII»: CIOCOOECH
[IOHUMAaTh U NPUMEHAThH Ha MPAKTUKE METO/bl MHTEIJIEKTYaJIbHOTO aHajlIu3a U 00paboTKU OOIbIINX
JAHHbIX.

HanmenoBanue
CemecTpbl GOpMUPOBAHUS TUCITHILTAHBI
JUCITUILTUH, (DOPMUPYIOLITUX
KOMIIETEHIINIO COBMECTHO 1 | 2 | 3 | 4

IIKC-3: Cnocoben npumensams nepcnekmugHvle Memoobl UCCIe008aHUL U peulamb npopeccuoHaIbHble
3a0ayu HA OCHOBe 3HAHUSL MUPOBLIX MEHOCHYUUl PA36UMUs  GbIYUCIUMENIbHOU  MEXHUKU U
UHDOPMAYUOHHBIX MEXHONOUU

Tlpeduxmuesnas ananumuxa u
AHaIU3 OaHHbBIX

Ilpoepammnas undicenepus

Texnono2uu 60abUUX OAHHBIX ;

Ynpasnenue npoepammmuvimu
npooyKkmamu

Memoowl obecneuenus
bezonacrocmu
UHDOPMAYUOHHBIX CUCTEM

Hayuno-uccnedosamensvcras
paboma

Ilpeoounnomnasn

Buinoanenue u 3auwyuma BKP

Tabnuma 3.1 — ®opMupoBaHre KOMIETEHINI TUCITUTUIMHAM



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

Kox m HauMeHOBaHHe

OneHoyHble CpeACTBA

Kox 1 HauMeHOBaHHEe HHIMKATOpa .
KOMITETEHIHH JOCTHIKEHHS HJ'laHl/IpyeMble pe3yibTaThbl oﬁyqemm o AMCUHMIIIMHE Telcyu[ero HpOMe)KyTO‘{HOI/I
KOMITeTeHIUHH KOHTPOJIsA aTTeCTalluu
IIKC-3. Crocoben | UIIKC-3.2. 3namep: Ymemo: Bnaoemos: Bremonnenue  u | Bompocsr JUIS
PUMEHSTh Ucnone3yeT 3HAHHE | - TEXHOJOTHHU OOJNBIINX - pa3pabarbiBaeT - HaBbIKaMH paboTHl | craya 4 | skzamena — 20
MEePCIEKTHBHBIC MHPOBBIX JAHHBIX U UX MIPUIIOKECHUS C ¢ 0OJIBLIMMHU J1ab0PaTOPHBIX OuseToB
METO/Ibl UCCICIOBAHHUM | TEHICHLUH Pa3BUTHS | MPUMCHEHHUS; HCIIOIb30BaHHEM JIAHHBIMH pabot
u peuiath | BBIYUCIUATEIbHOM - IpPOrpaMMHbIE TEXHOJIOTHI OONBIINX
npodeccroHanbHbIe TEXHHUKH U | mwiathopMbl TEXHOIOTHI JIAHHBIX;
3a]a4y Ha OCHOBE UH()OPMAITUOHHBIX OOJIBIINX TAHHBIX U - Ha OCHOBE TaThopm
3HAHHS MHPOBBIX | TEXHOJIOTHH CIOCOOBI X BBIOOPA; TEXHOJIOTHI OONBIINX
TEHICHLUN - IPUHLIUTBI paboTHI C JAHHBIX pa3pabaThIBaTh
pa3BUTHUA 6OJ'II)IHI/IMI/I JaHHBIMHA AHAJIUTUYCCKUC U
BBIYHMCIIUTEILHOM YIIpaBJIAOIINE CUCTCMBI;
TEXHHUKH u - 00pabaThIBaTh OOJIBIIIHE
MH(OpPMaLMOHHBIX JlaHHBIE.
TEXHOJIOTU I

OcBoenune auctmmuinibl npudactHo k T B/05.7 (IIC 06.042 «Cneuuanuct mo OOJBLIIMM JaHHBIMY), pelIiaeT 3ajady aHajau3a U 00paboTKH
JTAHHBIX.

OOJIBIINX




4. CTPYKTYPA U COAEP/ KAHUE JUCIUIIJIMHBI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUILJIMHBI 110 BUIaM padoT Mo ceMecTpam

OO6miast Tpya0€MKOCTh JUCIUIUIMHBI cocTaBiisieT 4 3ad. en. 144 wgaca, pacmpeeiaeHUE 4acoB 10
BUJaM paboOT M ceMecTpam IpescTaBieHo B Tabmnue 4.1.

Tabnuma 4.1 — Pacnipenenenue Tpy10éMKOCTH JUCIMILIMHBI IO BHIaM paboOT IO ceMecTpam
JUISL CTY/IGHTOB OYHOTO OOyUYCHHS

TpynoémMkocTh B 4ac

But yue6uoii padornl Bcero B T1.4. o cemecTpam
yac. 3 cem
®opMaT U3y4eHMs JHCHUILIHHBI C HCTIOJIb30BAHUEM 3JIEMEHTOB JJICKTPOHHOTO
o0OyueHus

O0mast Tpy10EMKOCTD JHCIMILUIMHBI 10 yYEOHOMY IIJIaHy 144 144

1. KonTakTHast pabora: 57 57

1.1 AyautopHas paGoTa, B TOM 4HCJIe: 51 51

3aHATHS JIeKIIMOHHOTo THMa (JI) 17 17

3aHATHSA cemMuHapckoro tumna (I13-cemuHapbl, MpakT. 3aHATHA U - -

21p)

nabopartopHsle padoTsl (JIP) 34 34

1.2 BHeayauTopHas, B TOM YHCJIe 6 6

kypcoBast padota (npoekt) (KP/KII) (koHCynbTaIMSI, 3a111Ta) - -

TEKYLIUI KOHTPOJIb, KOHCYJIBTALUU 110 JUCIIUILIMHE 4 4
KOHTaKTHas paboTa Ha npoMexxyTodHoM KoHTpoie (KPA) 2 2

2. CamocrosTeabHas padora (CPC) 51 51

pedepat/acce (MOATOTOBKA) - -

pacuérHo-rpaduyeckas padora (PI'P) (moxroroska) - -

KOHTpOJIbHasi paboTa - -

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

CaMOCTOSITEIbHOE U3yUeHHUE Pa3ieioB, CAMOTIOATOTOBKA 51 51
(mpopaboTka 1 MOBTOPEHHE JEKIIMOHHOTO MaTepuaia u
MaTepHaia y4aeOHUKOB U y4eOHBIX TOCOOuH, MOATOTOBKA K
71a00pATOPHBIM U MPAKTHYECKUM 3aHATHAM, KOJUIOKBHYM U T.1.)

[MoxroToBka K 3x3aMeHY (KOHTPOIIB) 36 36




4.2 CopepxxaHue JMCUMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

Tabmuna 4.3 — ConepkaHue AUCIUTLINHBI, CTPYKTYPHUPOBAHHOE IO TeMaM Il CTYJICHTOB OYHOTO O0yUeHUS

Buabl yyeoHoli padoThl (4ac)
KonrakTHas paéora Cam
IMaanupyembie ocro
ATel HanmeHoBaHue Peanu3zamnus B
(KOHTpOJIUpYeMBbIE) HaumeHoBaHue
. Ja6 | Tpa bHA HCIOJIb3YeMbIX pamMkax
Pe3yJabTATHI OCBOEHMS: . pa3paGoTaHHOIO
HaumeHoBaHHe pa3/ieiioB, opar | Kru s AKTHBHBIX U Ipakruyeckoii
ko YK; OIIK; IIK u G Bua CPC JJIeKTPOHHOI0 Kypca
MHAKATORLE TEeM Jlek | opn | ueck pato HHTEPAKTUBHBIX NOATOTOBKH (Tpy10EMKOCTE B
A p ouu ble ne kcp | ™ o0pa3oBaTebHbl | (TPYI0eMKOCTH pyA
JOCTHARCHI (sac | pabo | 3ans CTyn X TeXHOJIOTHii B 4aCax) Hacax)
KOMIIEeTeHIM i ) TBI THS eHTO
(4ac (4ac B
) ) (4ac
)
3 cemecTp
Pa3gen 1. CoOop M aHHOTAIMSA JAHHBIX: KPAYJACOPCUHT H ABTOMATH3AIUSA
IIKC-3, UIIKC-3.2 Tema 1.1. 0,5 1 1 Iloaroroska K
Tpenasl B pa3merke naboparopHoil  paboTe.
JTAHHBIX. [6.1.1,6.1.2,6.2.1,6.2.7]
Tema 1.2. 0,5 1 0,5 1 TToaroroska k | Pa3bop
Kpayncopcumr. nmabopaTopHOl  paboTe. | KOHKPETHBIX
[6.16 - 6.1.8, 6.2.1, | curyauwmii
6.2.5]
Tema 1.3. 2 1 0,5 2 TToaroroska k | Pa3bop
MacmrabupyeMmsrit nmabopaTopHOl  paboTe. | KOHKPETHBIX
KpayJCOPCHUHT. [6.1.6 - 6.1.8, 6.2.1, | curyauuii
6.2.5]
JlaGopaTopnasi pa6ora. 1 3 2 IToaroroBka K
CoznaHue  pa3ME4yeHHOro nabopaTopHOil  pabore.
naracera i1 CV-Mozeneil. [6.1.1,6.1.2,6.2.1,6.2.3]
HTtoro no 1 pasneny 4 6 - 1 6
Pasnea 2. OnTumu3zanus u MmacmradupoBanune ML-monenei
IIKC-3, UTIKC-3.2 Tema 2.1. 0,5 1 IMoaroroBka k jekuusM | Pa3dop
IIpo6rema BBICOKHX [6.1.4 — 6.1.6, 6.2.1, | KOHKpETHBIX
JIAHHBIX. 6.2.4] CUTYaIH




Tema 2.2. 1 2 0,5 1 IToaroroBka k | Pa36op

OnTtuMu3amusi  METOJIOM nmabopaTopHOil  paboTe. | KOHKPETHBIX

TPaIMeHTHOTO CITyCKa. [6.1.2 - 6.1.6, 6.2.1, | curyamwuii

6.2.2]

Tema 2.3. 1 2 1 | IloxroroBka k | Pa3bop

Pacnipenenernoe oOydeHme nmabopaTopHOil  paboTe. | KOHKPETHBIX

JICPEBEEB. [6.1.8-6.1.11,6.2.1] CHUTYyaIuit

Tema 2.4. 0,5 Pa36op

Cunxponnsiit SGD. KOHKPETHBIX
CUTyalui

Tema 2.5. 2 1 0,5 Paz6op

[Tepenoc oOyueHus. KOHKPETHBIX
cUTyalui

JlaGopaTopHas paGora. 3 3 | IloaroroBka K

Tlonroroska Jaracera nabopaTopHoii  pabore.

ayoquomaHHeIX s ML- [6.1.2 - 6.14, 6.2.1,

00paboTKH. 6.4.4]

Hroro no 2 paznexy 5 8 - 1 6

Pa3nen 3. Koarado

DATHBHAsA (l)l/IJ'[I:TpaIII/Iﬂ H MacmTaﬁnpyeMue AJTOPUTMBI

ITKC-3, UTIKC-3.2

Tema 3.1. 05| 05 2 IToaroroska k | Pa36op

ALS niALS. nmabopaTopHOil  paboTe. | KOHKPETHBIX
[6.1.2 - 6.14, 6.1.6, | curyauwuii
6.2.1]

Tema 3.2. 0,5 0,5 3 TToaroroska k | Pa3bop

MacmtabupoBanue ALS. nmabopaTopHOl  paboTe. | KOHKPETHBIX
[6.1.8 — 6.1.10, 6.1.6, | curyauwmii
6.2.1,6.2.5,6.4.3, 6.4.6]

Tema 3.3. 1 3 1 2 | IoxroroBka k | Pa36op

Mertpuku KayecTBa nabopaTopHOil  paboTe. | KOHKPETHBIX

peKOMeH Al . [6.1.8 — 6.1.10, 6.1.6, | curyauuii
6.2.1,6.2.5,6.4.3, 6.4.6]

JlaGopaTopHas padoTa. 1 4 6 | [oxroroBka k | Pa3z6op

Herexuus u nabopaTopHOi  paboTe. | KOHKPETHBIX

knaccupukanus 0OBEKTOB [6.1.2 - 6.1.4, 6.2.1, | curyauuii

B BHJICOIIOTOKE. 6.4.4]

Hroro no 3 pasneny 3 8 - 1 13

Pa3gen 4. ML B npojakieHe: pa3BepTbiBaHNe, TECTHPOBAHNE H MOHHTOPHHL




ITKC-3, UTIKC-3.2

Tema 4.1. 0,5 [Moxroroska k | Pa36op
OpxkecTpanus nmabopaTopHOil  paboTe. | KOHKPETHBIX
KOHTEHHEPOB. [6.1.2 - 6.1.6, 6.2.1, | curyamwuii
6.2.2]
Tema 4.2. 0,5 1 ITogroroBka k | Paz6op
OOpaboTka 3ampocoB B nabopaTtopHoii  paboTe. | KOHKPETHBIX
pearbHOM BPEMEHH. [6.1.8 — 6.1.10, 6.1.6, | curyamwuii
6.2.1,6.2.5,6.4.3, 6.4.6]
Tema 4.3. 0,5 ITogroroBka K
AcuaxpoHHas o00paboTka naboparopHoil  paboTe.
3ampocoB. [6.1.2 - 6.16, 6.2.1,
6.2.2]
Tema 4.4. 0,5 0,5 TToaroroska K
A/B TectupoBaHue. naboparopHoil  paboTe.
[6.1.2 - 6.1.6, 6.2.1,
6.2.2]
Tema 4.5. 0,5 TToaroroBka K JeKIUSIM
[TonOop oHNaliH-METPUK. [6.14 - 6.1.6, 6.2.1,
6.2.4]
Tema 4.6. 0,5 [ToaroToBka K HEKIHUSIM
Odnaiin-mMeTpuka. [6.1.4 - 6.1.6, 6.2.1,
6.2.4]
Tema 4.7. 0,5 [ToarotoBka K HEKIHSIM
IIponykroBas cTopoHa. [6.1.6 —6.1.8,6.2.1]
Tema 4.8. 0,5 1 TToaroroska K
Bocnpomssoanmoe naboparopHoil  paboTe.
o0yJeHure MoeNe. [6.1.1,6.1.2,6.2.1,6.2.3]
Tema 4.9. 0,5 0,5 TToaroroska K
Bepcuonmnposanune naboparopHoil  pabote.
PEIn30B. [6.1.8 - 6.1.10, 6.1.6,
6.2.1,6.2.5,6.4.3, 6.4.6]
Tema 4.10. 0,5 TToaroroska K
OO6HoBNIEHHE c naboparopHoil  paboTe.
HECOBMECTHUMBIMHA [6.1.2 - 6.1.6, 6.2.1,
M3MEHEHHUSIMH. 6.2.2]
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JlaGopaTopnasi pa6ora. 4 9 IToaroroBka K
Co3nanue GUI- nmabopaTopHOii  pabore.
HPHIIOKEHHUS] TUTS [6.1.1,6.1.2,6.2.1,6.2.3]
ABTOMAaTH3HPOBAaHHOU

00paboTkn  M300paKeHU

Ha OCHOBE AJITOPUTMOB

CV.

Hroro no 4 paspeny 5 12 26

IToaroTtoBka K 3K3aMeHY - - 36

(KOHTpOIB)

Hroro 17 34 51
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5. TEKYIIMA KOHTPOJIb YCHEBAEMOCTH M IPOMEXYTOUYHASA
ATTECTALNMUA ITO UTOI'AM OCBOEHUMA JTUCIIUITJIMHBI.

5.1 Tumnosbie KOHTPOJIbHBIE 3aJaHUd WJIH HHbBIEC MaTepHaJibl, H606XOL[I/IM]>IC IJIsA

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

1.

[TpumepHbIii IepedeHb BOMPOCOB MPH 3aIuTe Ja00paTOPHBIX PadoT:

Kak BbI pemmanu npobaemy nucbananca KiaccoB (€ciu Takas Obuia)?

Kak MOXHO yiIy4dmuTh NpHIOKeHHe (JoOaBlieHHEe HOBBIX (YHKIWH, ONTHMH3ALUs
CKOPOCTH paboThI)?

Kak ontuMusnpoBaTh MOJIENb Ui Pa0OTHI B PEaIbHOM BpeMEeHU?

Kak oprannzoBaHo B3auMoieicTBuE Mex 1y naTepdericom 1 ML-monensio?

Kakue wWHCTpyMEHTBI NpPUMEHSIUCH JUIsl aHHoTauuu? B uyeM uX mnpeuMmyliecTsa u
HEOOCTAaTKU?

Kakwue kimaccel 00beKTOB BKITIOYEHBI B 1ataceT? [louemy BbIOpaHbI UMEHHO OHU?

Kakue matpuunble npeoOpa30BaHus UCIOIb3YETCS B MALIMHHOM 00y4eHUH?

Kakue meroapl ayrMeHTalMM AAaHHBIX NpUMeHsauch? Kak OHM MOBIMSUIM Ha KauyecTBO
Mojenn?

Kakue meronsl mpenoOpabOTKU 3ByKa MPUMEHSUIMCH (HOpMalM3alys, IIyMONOaBleHHE,
CHEKTPOrPaMMBbI U T. 11.)?

Kakue MeTpuKu HCI0Ib30BAIUCH [T OLIEHKH Mojenn? Kak ux MHTeprnpeTupoBaTh?

Kakue mpoGieMbl BO3ZHUKIM TIpPU  Pa3BEpPTHIBAHUM  IPWIOKEHUA (3aBUCHUMOCTH,
IIPOU3BOIUTENILHOCTD, KPOCCIIAT(HOPMEHHOCTH)?

Kakue ¢opmarsr xpanenus ayano (WAV, MP3, cnextporpammel B PNG) ncnonp3oBaiuch
u nouemy?

Kakne ¢pyHKINM aKTHBAallMU BaM W3BECTHBI?

Kakne (yHKIMM peann3oBaHbl B MPUIOKEHUH (IETEKIUs, CETMEHTALUS, (QHIBTPAUS H T.
1.)?

Kakoii meron pa3smMeTku JaHHBIX Bbl MCIOJIL30BAIM (PYy4YHOH, IOIyaBTOMAaTUYECKUH,
aBTomatudeckuit)? OO0CHYiTe BBIOOD.

HazoBuTte ocHOBHBIE MOAXOABI Jisi pabOThI ¢ u3oOpakeHusmMu? Kakue 3amaum permraer
KOMIIBIOTEPHOE 3peHue?

Uro Takoe rpaIueHTHBIN CIyCcK?

Yro Takoe 3a1a4a perpeccun?

Kakoli Tunm ayaMomaHHBIX HCHONb30BaNcAd (peub, My3blKa, 3BYKH OKpyxeHus)? Kax
coOMpanuce 1aHHbIE?

Kak  mpoBogmmace  pa3meTrka  aylIMOAAHHBIX  (TPaHCKpUMIIMS,  KIacCHU(pUKaLus,
cermeHTanus)?

IIpumepHBIii IepeueHb BOMPOCOB Ul dK3aMeHa!

Heiiponnbie cetu: 0a30Bble MOHSTHS, OTJIMYUS HEWpoceTell OT KIACCMYECKHX METOJ/I0B
MAaIIMHHOTO 00yUeHUSI.

PexomennarenbHble cuctemMbl. OCHOBHBIE TNMOJAXOJbI K IOCTPOCHHMID PEKOMEHIATEIBHBIX
cucteM. IIpumepsl peKkOMEHIATENBHBIX CUCTEM.

Koppemsauus. Perpeccnonnslii aHams.

CoBpeMEHHBIE TPEHBI B Pa3METKE JIaHHBIX.

[IpeumyiecTBa 1 HEAOCTATKU KPayICOPCUHIA JUISl Pa3METKH JJaHHBIX.

ITpuMepbl UCTIONTB30BaHMS KOPPEALUH B 007aCTH OOJIBIINX TaHHBIX.

Meroasl aBTOMaTUYECKON Pa3METKH JAHHBIX.
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— IIpobnema «BBICOKUX JAaHHBIX», METOBI €€ PEIICHHSI.
— 3amauu B 00y1acTH OOJIBIIUX JAHHBIX, PEIIAEMbIE METOJIOM PETPECCHOHHOTO aHAJIN3a.

— Meroasl npenBapuTENbHON MOATOTOBKU JAaHHBIX. IHCTPYMEHTHI M METO/bI BU3yallU3alluU
JTAHHBIX.

— PexyppeHTHBIE HEHPOHHBIE CETH 111 00paOOTKU TEKCTOB.

— IlpenmyiiectBa u HEHoCTaTKU cCUHXpOoHHOTO SGD.

— Konnenuus nepeHoca o0yueHus.

— Pacnpenenennoe o0y4eHue IepeBbEB pEIICHUA, TPUMEPhI (ppeiimpopKoB.

— MacmrabupoBanrne ALS miis paGoThI ¢ OONBIIMMH JTaHHBIMH.

— HHcTpyMeHTHI OpKecTpali KOHTEUHEPOB 1JIs pa3BepThiBaHus ML-Moenei.

—  Otanuus oHJIaKWH- U oduiaiftH-MeTpuK B ML.

— Crparerun 0OHOBIIEHUS MOJIENIel C HECOBMECTUMBIMH U3MEHEHHSIMHU.

— Ilponecc cbopa 1 pa3MeTKH JaTacera Ui 3a/1a4l KOMIIbIOTEPHOTO 3PEHUS.

— OnTtumusanus oOHapyKEHHsI 0ObEKTOB Ha BUEOIIOTOKE B PEAJIbHOM BPEMEHU.

KoMIUIeKT OIEHOYHBIX CpeACTB fABIsAETCS HeoThemiieMod dacTeio @OC u XpaHHUTCS Ha
kadenpe «MHPOpPMATHKA U CUCTEMBI YITPABICHUS.

5.2 Onucanue noka3aresjieil 1 KpUTePHeB KOHTPOJIA YCIIEBAeMOCTH, ONMCAHHME HIKAJ
OlLleHUBAHMS
Jlis OlleHKM 3HAHWUW, YMEHUH, HABBIKOB U (POPMUPOBAHUS KOMIETECHLUHU IO TUCHUILUINHE
MIPUMEHSACTCS TPAAMUMOHHASI CUCTEMa, IIPU KOTOPOM YCIEBAEMOCTh CTYJIEHTOB OLICHHUBAETCS IO
4eThIpex0aIbHON IKae «OTJIMYHOY, «XOpOIIOY, «yIOBJIETBOPUTEIILHO,
«CHECYHOOBJICTBOPUTCIIBHO.
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Tabmuna 5.1 — Kpurepun orieHuBaHus pe3yinbTata 00ydeHuUs M0 TUCIUILIMHE U IIKaJia OIEHUBAHUS

Kpurepuu onenuBanus pe3yjbTaToB 00y4eHHs

OmneHka OmneHka Ouenka OreHka
Koa 1 HanMeHOBaHHe Kox u naumenosanne «HEYI0BJIETBOPHTEILHO» «YIOBJIETBOPHTEIHHO» | «xopowo» / «OTIHYHO» /
KOMITETEH NN HHIUKATOPA A0CTHKEH U / «He 3a4TeHO «3aUTECHO» «3a4TCHO» «3aUTEHO»
KOMMIETEeHIHH 0-59% 60-74% 75-89% 90-100%
OT max pedTUHIOBOI 0T max peiTUHroBoi 0T max peHTUHTIOBOMI 0T max pelTUHroBoi
OLICHKH KOHTPOJIS OLICHKH KOHTPOJIS OLICHKU KOHTPOJISI OLICHKH KOHTPOJIS
IMIKC-3. Cnocoben npumensts | UIIKC-3.2.  Hcnome3yer | W3noxenne ydeOHoro | MMmeer yactuyHoe | 3HaeT ocobOeHHocTH W | MMmeer riryOokue
MEePCIEKTUBHBIE METOJbl | 3HaHME MHUpOBBIX | MaTepuaia MOHSITHE 00 OCHOBHBIX | METOJBI BBIOOpA | CHCTEMHBIE 3HAHUS B
HCCIIEAOBAaHUA M pemaTh | TCHICHIMH pa3BuTHs | OGeccucTeMHoe, 0COOEHHOCTSIX ~ BBIOOpa | MPHU3HAKOB u3 | obnactu
npodecCHOHANBHBIE 3a7add Ha | BBIYUCIUTEIBHONW TEXHUKH | HEMOJNHOE, OTCYTCTBYET | MPU3HAKOB M MOJENEH | IpenCTaBICHHbBIX HMHTEIUIEKTYalIbHOT O
OCHOBE  3HAaHUS  MHUPOBBIX | U WH()OPMAIMOHHBIX | TIOHUMAHHUE JUIL pEeIICHUs OTHENBHBIX | JaHHBIX, MOJENEH M | aHaNIHu3a JaHHBIX;
TEHACHIUI pa3sBUTHA | TEXHOJIOTHH ONITHMAJIFHOTO  BbIOOpa | 3amad. VIMeeT TPyAHOCTH | pelieHHs OTIENBHBIX | YCIIEHUIHO NPUMEHSIET
BBIUUCIIUTEIBHOM TEXHUKH H MPU3HAKOB, HCXOJs W3 | B OLEHKE M YJIy4YNIEHWW | 3a/a4, BIaJeeT HaBbIKAMU | pa3IM4YHbIE MOAEIH IIPH
nH(pOpPMAIMOHHBIX TEXHOJIOTUI MIPEICTaBICHHBIX MOJeNel B COOTBETCTBUU | OLEHKM M  YIYYIICHUS | PEIICHUM OTACIBHBIX
JAHHBIX, U MOJAENEeH AN | C LENblo MPOeKTa MoJieNell B COOTBETCTBUU | 3a]ad, YCHEIIHO
pereHus OTJIENBHBIX C IIETIbI0 MIPOEKTa MpPUMEHSIET HaBBIKU
3a1a4 OLICHKU U yIyYIlIeHUs

MOJIeNIel, TOHUMAET
0COOEHHOCTH
NPUMEHEHHUS
nHCTpYMeHTOB BigData
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Tabmuua 5.2 — Kputepuu orieHuBanus

Ounenka

KpuTtepuu oneHuBanusi

Bsicokuil ypoBeHb «5»
(oTIMYHO)

OLICHKY «OTJIMYHO» 3aCIyKHUBAaeT CTYAEHT, OCBOUBIIMI 3HAHHS, YMEHUS,
KOMIIETEHIINM ¥ TEOpeTHYecKHid Marepuan Oe3 mnpoOesoB; BBHINOJHMBIINN Bce
3a7aHMs, IPELyCMOTPEHHBIC Y4eOHBIM IUIAHOM Ha BEICOKOM KaueCTBEHHOM YPOBHE;
NPAKTHYECKUE HABBIKM MNPO(PECCHOHAIBHOIO NPHMEHCHHS OCBOCHHBIX 3HAHHI
c(OPMHUPOBAHEL.

CpenHuii ypoBeHb «4»
(xopomo)

OLICHKY «XOPOIIO0» 3aCIyKHBAET CTYICHT, NPAKTHIECKH IMOIHOCTHIO OCBOMBIIHUH
3HaHWA, YMEHHUS, KOMIIETCHIINNA U TEOPETUUECKUH MaTepual, ydcOHbIC 3a/laHus He
OLICHEHBl MAaKCHMaJIbHBIM YHCIOM OaioB, B OCHOBHOM C(OpPMYJIHpPOBAI
MPaKTHIECKUE HABBIKH.

IToporoBslil ypoBEHb
«3»
(Y1OBIETBOPHUTEIIBHO)

OLICHKY «YJIOBJIETBOPUTEIbHO» 3aCIy)KHUBACT CTYJCHT, YaCTHYHO C Ipobenamu
OCBOUBIIUYN 3HAHUSA, YMCHHS, KOMIICTCHIIMH M TCOPETUYCCKUN MaTepuas, MHOTHC
y4eOHBIC 3a/laHus JTHOO0 HE BBITOJIHIII, TUOO OHU OIICHEHBI YHCIIOM OAJJIOB OJIM3KUM

K MUHUMAJIbHOMY, HCKOTOPBIC NPAKTUYCCKUEC HABBIKU HE C(l)OpMI/IpOBaHI)I.

MuHuMaNbHbI YPOBEHb
@»
(HEYIOBIIETBOPUTEIIHHO)

OLICHKY «HEYJOBJIETBOPUTEJIBbHO» 3aCIIy’KMBACT CTYACHT, HE OCBOUBLIMM 3HAHUSA,
YMEHHs, KOMIICTEHIIMM U TEOPETHYECKUil Marepuaji, ydeOHble 3alaHus He
BBITIOJTHUII, TPAKTUUECKHE HAaBBIKK HE CHOPMHUPOBAHEI.

6. YYEBHO-METOJAUYECKOE OBECIIEYEHHUE JUCHUITJIMHBI

6.1 YueOnas iureparypa

6.1.1.

6.1.2.

6.1.3.

6.1.4.

6.1.5.

6.1.6.

6.1.7.

6.1.8.

Anmnaros, A. B. Pabora ¢ maccuBamu M TaOIMYHBIMHM JaHHBIMU Ha si3bike Python
[DnmexkTpoHHEIH pecypc]: yaebHoe mocobue / A. B. AnmaroB; MUHHACTEPCTBO HAYKU H
BhIcIIero oOpaszoBanus Poccuiickoit ®epeparuu, BIIU (dunman) OI'BOY BO
Bonrl' TY. — Bomxckwuit, 2024. — Pexxum goctyma: http://lib.volpi.ru

HpyxunuH, /. B. Beicokonpous3BoauTenbHble BBIYMCICHUS U 00JIaYHbIe TEXHOJIOTHUU:
yaeoHoe mocobue / JI. B. Hpyxwama. — Tomck: TI'Y, 2020. — 94 c. —URL:
https://e.lanbook.com/book/202355

Bonkosa, C. C. Beeaenue B aHanu3 AaHHbBIX. Jlornyeckue U METpUYECKUE MOJEIU:
VYuebnoe nocobue / C. C. BonkoBa. — Bonorna: Bonorojackuii rocyaapcTBeHHBIN
yauBepcuret, 2023. — 79 ¢. — URL.: https://elibrary.ru/item.asp?id=54385367
HoHckas, A. P. OcHOBBI MaTeMaTH4YEeCKOIO MOJEIMPOBAHUS M aHAIM3a JaHHBIX:
yuebnoe mocodue / A. P. Jlonckas, A. B. 3yokos, }0. A. OpnoBa. — Boumnrorpan:
Bounrorpaackuii rocyaapcTBeHHbIM TexHUYeckuit yHuBepcurer, 2024, — 92 c. —
URL.: https://elibrary.ru/item.asp?id=67132379

JIumanosckast, O. B. OcHOBBI MamMHHOrO O00y4eHus: ydeOHOe Mocodue s
cryneHtoB By3a / O. B. Jlumanosckas, T. U. AndepreBa; MuHUCTEpCTBO HayKu U
Bblciiero oOpa3zoBanus Poccuiickoit  @enepanuu, VYpainbckuil —(enepanbHbIiA
yHuBepcuteT uM. nepBoro llpesunenta Poccun b. H. Enpuumna. — ExatepunOypr:
VYpanbckuil ¢enepanbHblil yHHBepcuTeT uMeHH nepBoro IIpesupenta Poccun B.H.
Enbrinna, 2020. — 88 ¢. — URL: https://elar.urfu.ru/bitstream/10995/88687/1/978-5-
7996-3015-7_2020.pdf

BonkoBa, C. C. BBenenue B MammHHOe oOyueHue. JluHeiiHble Mojenu: y4yeOHOe
nocooue / C. C. BonkoBa. — Bonorga: Bomorox, 2023. — 76 ¢. — ISBN 978-5-
907606-46-3. — URL.: https://elibrary.ru/item.asp?id=50732254

Kyraesckux, A. B. Knaccuueckue metoas! mammaHoro ooyuenus / A. B. KyraeBckux,
H. WU. Mypomues, O. B. KupcanoBa; Cankr-IletepOyprckuii HanuoHaIbHBIN
UCCIIEIOBATENbCKUI  YHUBEPCUTET HH(POPMALMOHHBIX TEXHOJOTUH, MEXaHUKH U
OTITHKH. Canxr-IleTepOypr, 2022. — 53 C. URL:
https://books.ifmo.ru/file/pdf/3075.pdf

Epmaramb6eroB P. T., Kucenes E. C. CoBpeMeHHbIE CHCTEMBI XpaHEHUsSI U 00pabOTKH
6ompmmx maHHBIX: hadoop m apache spark / @opym monoasix yueHsix. 2018, — Ne8
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6.1.9.

6.1.10.

6.1.11.

(24). — URL: https://cyberleninka.ru/article/n/sovremennye-sistemy-hraneniya-i-
obrabotki-bolshih-dannyh-hadoop-i-apache-spark

Hexkpatiok A. A., Cadapesn O. A. Ncnonb3oBanue meroga MapReduce B big data //
Mononoit  uccnenoBarens  Jona.  2020. —  Ne3 (24). — URL:
https://cyberleninka.ru/article/n/ispolzovanie-metoda-mapreduce-v-big-data

Emad Saddad Lake Data Warehouse Architecture for Big Data Solutions / Saddad
Emad. — Climate Change Information Center and Renewable Energy and Expert
System Agricultural Research Center (ARC) Giza, Egypt. — International Journal of
Advanced Computer Science and Applications, Vol. 11, No. 8, 2020. — URL:
https://thesai.org/Downloads/VVolumel1No8/Paper_54Lake Data Warehouse Archite
cture.pdf

Lidong Wang Machine Learning in Big Data / Lidong Wang, Chery Ann Alexander.
— Department of Engineering Technology, Mississippi Valley State University, USA,
2016. — 10 ¢. — URL.: https://ijmems.in/assets/ijmems-16-009-vol.-1,-no.-2,-52—61,-
2016.pdf

6.2 CnipaBouHo-Onb1uorpadguyeckas gureparypa

6.2.1.

6.2.2.

6.2.3.

6.2.4.

6.2.5.

6.2.6.

6.2.7.

CoxosoBa, J. C. MHTemekTyanbHblil aHamm3 0opiux qaHHbix / D. C. CokonoBa, M.
b. barupoB. — Huxeropoackuii rocy1apCTBEHHbId TEXHUYECKUNW YHHUBEPCUTET HM.
P.E. Anekceena, 2024. — 129 c.

Puzaes, U. C. HTemiekTyanbHbIi aHaIU3 JaHHbBIX: yueOHoe nocobue / . C. Pusaes,
O. I'. TaxaBoBa. — Kazanp: KazaHckuil HallMOHANbHBIA HCCIIEI0BATENbCKUMA
texHuueckuii yauepcuteT uMm. A.H. Tymonesa-KAU, 2020. — 116 c¢. — URL:
https://elibrary.ru/item.asp?id=53761279

3aneunukoB, C. B. OCHOBBl MHTEUIEKTYyaJIbHOIO aHAJIW3a JAHHBIX U MAIlIMHHOTO
obOyuenus: Koncriekt nekmuii: yueonoe nmocodue / C. B. 3ameunnkoB. — Mocksa:
HUSY MU®U, 2022. — 136 ¢. —URL.: https://e.lanbook.com/book/355580
AnpnpeeB, A. E. Cucrembl 00paboTKM OOJIBIIMX JAHHBIX: Y4eOHO-METOAMYECKOE
nocobue / A. E. Angpee, B. A. Erynos, II. JI. KpaBuens. — Bonrorpan:
Bonrorpaackuii rocyaapcTBeHHBIM TeXHMUYeCKUW yHuBepcuter, 2022. — 96 c. —
URL.: https://elibrary.ru/item.asp?id=49814723

Kommoropora, C. C. OcHOBBI MCKYCCTBEHHOT'O HHTEIUIEKTA: yuyeOHOE TMocoOue ist
cryaento / C. C. KonmoropoBa. — Cankr-IlerepOypr: CII6IJITY, 2022. — 108 c.
— URL: https://e.lanbook.com/book/257804

Apache Spark - A Unified engine for large-scale data analytics, 2018. —
Odunmansaas noxkymentanus. — URL: https://spark.apache.org/docs/latest/#apache-
spark-a-unified-engine-for-large-scale-data-analytics

Apache Airflow, 2025. — Odunmnansaas gokymenramus. —  URL:
https://airflow.apache.org/docs/

6.3 IlepeyeHb KypHAJIOB 1O NPOPUIIO TUCHUUILTUHBI:

6.3.1.
6.3.2.

«McKycCTBeHHBII MHTEIUICKT U IPHHATHE perneHuin» (http://www.aidt.ru)
«Mup 6onpmux maHabIX (Big data)»

6.4 Meronnueckue yKa3aHusi, peKOMEHJAALUHN U APYrue MaTepuajibl K 3aHATHAM

6.4.1.

AnHanu3 OOJBIIMX JAHHBIX: METOJl. PEKOMEHIAlMU MO MOJIrOTOBKE JabopaTOpHOMH
pabotel 1 mo nucuuruiMHE «AHanW3 OONBIIMX JAaHHBIX» JJIS CTYJEHTOB BBICHIMX
yueOHbIx 3aBeneHuit HampasieHus 09.03.01 «MudpopmaThka W BBIYMCIUTENIbHAS
TeXHHKa» oyHOU Gopmbl 00yuenus / M.b. barupos, 3.C. Coxomnona, I1.A. I1laranosa;
Hwmxeropoa. roc. TexH. yH-T uM. P.E. AnekceeBa. — Hwxuuii Hosropon, 2023. — 15
C.
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6.4.2.

6.4.3.

6.4.4.

6.4.5.

6.4.6.

AHanu3 OONBIIMX JTAaHHBIX: METOJ. PEKOMEHIAIMH IO IMOATOTOBKE JIabopaTOpHOU
paboTel 2 MO AUCHUIUIMHE «AHaNW3 OONBIIMX JAaHHBIX» JJIS CTYJEHTOB BBICHIMX
yueOnbix 3aBeneHuit HampaBineHus 09.03.01 «Mudpopmatuka W BBIYHCIHUTENbHAS
TexHuKa» ouHOU (opmbl oOyuenus / M.b. barupos, 2.C. Cokomnosa, I1.A. lllaranosa;
Hwxeropoa. roc. Tex. yH-T uM. P.E. AnekceeBa. — Hwxumii Hosropon, 2023. — 21
c.

AHanu3 OONBIIMX JTAHHBIX: METOJ[. PEKOMEHIAIMH MO TMOJTOTOBKE J1ab0paTOpPHOMA
paboTel 3 Mo AUCHUIUIMHE «AHaANW3 OONBIIMX JAaHHBIX» JJS CTYJEHTOB BBICHIMX
yueOnbix 3aBeneHuit HampasieHus 09.03.01 «Mudpopmatuka W BBIYUCIUTEIbHAS
TexHuKa» ouHou Gopmbl oOyuenus / M.b. barupos, 2.C. CokonoBa; Huwkeropo. roc.
TexH. yH-T uM. P.E. AnekceeBa. — Huxuuit Hosropon, 2023. — 17 c.

AHanu3 OOJBIIMX JAHHBIX: METOJ. PEKOMEHIAIMH IO IMOATOTOBKE JIabopaTOpHON
paboTel 4 TO NUCHUIUIMHE «AHANW3 OONBIINX MAHHBIX» JJIS CTYJSHTOB BBICIIHX
yueOHbIx 3aBeneHuit HampaiaeHuss 09.03.01 «MudopmaTika W BBIYMCIHTEIbHAS
TeXHUKa» ouHoi popmbr 00yuenust / M.b. barupos, 2.C. CokonoBa; Huxeropo. roc.
TexH. yH-T uM. P.E. AnekceeBa. — Huxxuuit Hosropon, 2023. — 21 c.

bosbmiie naHHble: MeTOOMYECKUE YKa3aHUs MO KOHTAKTHOM M CaMOCTOATEIIbHOU
pabote. — Kpacnomap: KybaHckuii rocyiapcTBeHHBIN arpapHblii YHUBEPCUTET UMEHU
W.T. Tpyoununa, 2020. — 35 c. — URL: https://elibrary.ru/item.asp?id=44227811
[IpakTHueckuii Kypc KJIacCHYECKOT0 MAIIMHHOTO OOYYeHHS C HCHOJb30BaHHUEM
MOJIeJIell MaTeMaTHYECKOTO MPOrPaMMHUPOBAHUS: yaeOHO-MeToandeckoe nocodue / 1.
®. Yepuasun, H. II. YepnaBun, @. II. YepnaBun; M-BO Hayku M BBICLIETO
obpazoBanus ExarepunOypr: W3nm-Bo VYpan. ya-ta, 2023 — 124 ¢. — URL:
https://elar.urfu.ru/bitstream/10995/128482/1/978-5-7996-3767-5_2023.pdf

DJIEKTPOHHBIE BAPUAHTHI BCEX METOJMYECKUX YKa3aHUW OTIPABIISIIOTCA Ha AJIEKTPOHHBIC
ajzipeca rpyIm.

7. THOOPMALIMOHHOE OBECITEYEHUE JUCHUIIJINHBI

Y4eOHbIil mporecc MO TUCHUILUIMHE O0OecriedeH HEOOXOAMMBIM KOMILJIEKTOM CBOOOJHO
pacmpocTpaHseMOro MpPOrpaMMHOro oOecrieueHuss (COCTaB MO JUCHUIUIMHE OIpeAesieH B
Hactosmeit PI1J[ u moniexut oOHOBIEHHUIO IPH HEOOXOAUMOCTH).

7.1 IlepeyeHb MH(POPMANUOHHBIX CIIPABOYHbIX CHCTEM

Tabnuna 7.1 — IlepeyeHb 37€KTPOHHBIX OUOIMOTEUHBIX CUCTEM

Ne HaumenoBanue O5C Ccoblaka k 9BC
1 KoHCynbTaHT CcTy/IeHTa http://www.studentlibrary.ru/
2 Jlann https://e.lanbook.com/

3 FOpaiit https://biblio-online.ru/
4 TNT-ebook https://www.tnt-ebook.ru/

7.2 IlepeyeHb cBOOOIHO PACHPOCTPAHSIEMOI0 IPOrPAMMHOI0 0O0ecrneYyeHust

Ta6nuua 7.2 — [IporpammHoe obecnieueHue, UCOIb3yeMOoe CTYAEHTaMH OYHOTO 00yUEHHS

IIporpamMHoe oGecnieyeHue, IIporpammHoe oGecrieyeHue cBOOOIHOI0 PAcCIPOCTPAHEHUS
HCIO0JIb3yeMoe B YHUBEpPCHUTETe
HA IOTOBOPHOI 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/
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JDK 8 u rime (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 cOBpeMEHHBIX NMPO(ecCHOHAIBHBIX 0a3 JaHHBIX U MHGOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

B Tabmune 7.4 yka3zaH mepedeHb NMpO(ECCHOHAIBHBIX 0a3 AaHHBIX M HWH()OpPMAIMOHHBIX
CIPAaBOYHBIX CHUCTEM, K KOTOPBIM oOecreueH MoCTyn (yAaleHHBI A0CTym). JlaHHBIA TepedeHb
MOJIC)KUT OOHOBIIEHHUIO B cCOOTBeTCTBHH ¢ TpeboBanusimu OI'OC BO.

B ngamHOM pasmene Moryt OBITh NMPUBEACHBI PECYpPChl (CCHUIKM Ha CAaWThI), HA KOTOPBIX
MOKHO HaWTH TMOJNE3HYI0 JUIs Kypca HH(POpPMAIUIO, B T.4. CTATUCTUYECKHE WM CIPaBOYHbBIC
JaHHbIC, Y4eOHbIC MaTEepPUaIbl, OHJIAWH KYPCHI U T.1.

Tabmuua 7.4 — [lepedeHb COBpEMEHHBIX MPO(ECCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITHOHHBIX
CIIPaBOYHBIX CHCTEM

HaumeHnoBanue npogeccuoHaILHON 0a3bl Hocryn k pecypcey (yaajaeHHbIH 10CTyN €
Ne AAHHBIX, HH(POPMALIMOHHO-CIIPABOYHOM YKa3aHHMeM CChUIKHM/I0CTYI U3 JIOKAJIBHOM ceTu
CHCTEMBbI YHUBEPCUTETA)

1 Basa naHHBIX cTAaHIAPTOB U PETIIAMCHTOB https://www.rst.gov.ru/portal/gost/home/standarts
POCCTAHIOAPT

2 [epeyens npodeccHoHaNbHBIX 0a3 TaHHBIX U https://cyberpedia.su/21x47¢0.html
UH(OPMALMOHHBIX CIIPaBOYHBIX CHCTEM

3 Katanor narTepHOB MPOEKTHPOBAHUS https://refactoring.guru/ru/design-patterns/catalog

8. OBPA3OBATEJIBHBIE PECYPCBbI J1JI151 UTHBAJINJ1OB U JINI{ C OB3

B Tabmuume 8.1 ykazaH mnepedyeHb OOpa30BaTENbHBIX PECYpPCOB, HMEIOHIMX (OPMBI,
aJanTUPOBAHHBIE K OIPAaHWYEHUSAM HX 3J0POBbs, & TAaKK€ CBEJICHUsA O HAJIWYMU CIEHHAIBHBIX
TEXHUYECKUX CpPEACTB OOYYEeHHs KOJUJIEKTUBHOIO W HWHAMBHUIYyalbHOTO NOJb30BaHusA. Ilpu
3alOJIHEHUH TaOIMIBI MOXKET OBITh HCIIOJIb30BaHAa HH(OpMAIMs, pa3MeIleHHas B IOojpa3fele
«JlocTymHas cpenia» crenuanu3upoBaHHoro paszena caiita HI'TY «Csenenust 06 o6pa3zoBarenbHOi
opranu3aiumy» https://www.nntu.ru/sveden/accenv/

Tab6numa 8.1 — O6pazoBaTenbHbIE PECYPCHI 711 HHBATUI0B U Jinil ¢ OB3

Ne | TIlepeueHb 00pa3oBaTe/IbHBIX PeCypcoB, CgeleHHS 0 HAJTUYMH CHELUATBHBIX TEXHUYECKHX
NMPHUCHOCO0IEeHHBIX VISl HCIO0Jb30BAHMSA cpelcTB 00y4YeHHs KOJJIEKTHBHOIO M MHANBHYAJILHOIO
HHBaJuAaMu u aunamu ¢ OB3 NoJb30BAHUSA
1 | OBC «KoHCynbTaHT CTy/ICHTa) 03BYYKa KHHI' U YBEJIMUCHHE MpUPTa
2 OBC «Jlanb» crieMaIbHOe MOOMIIBHOE NTPHUIIOKEHHE - CHHTE3aTOp PEUH,
KOTOPBII BOCIIPOU3BOAUT TEKCThI KHUT U MEHIO HABUTalMH
3 OBC «}Opaiit» Bepcus s cIabOBHISAIINX

9. MATEPHAJIbHO-TEXHUYECKOE OBECIEYEHUE, HEOBXOJIMUMOE JIJIsI
OCYUIIECTBJIEHUS OBPA3OBATEJILHOI'O MPOLIECCA o
TUCIHUATIIAHE
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JIisi KOHTaKTHOW M CaMOCTOSTENbHOW pabOThl OOYYArOMIMXCS BBIACICHBI TOMEIICHHS,
OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHHMKOW C TMOIKIIOUYeHHeM K ceth "MHTepHeT" m obecrieueHuEeM
JIOCTYIIA B JIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPely OpraHU3alliu:

- 3aJ1 JIEKTPOHHO-UH(pOpMaAIMOHHBIX pecypcoB (aya. 2210 — 11 kommbroTepos, aya. 6119

— 9 KOMIIBIOTEPOB);
— YHTAJIbHBIN 31 OTKPBITOTO AocTyna (aya. 6162 — 2 koMmnboTepa);
- ayn. 2303, 2202, obopynoBanubie Wi-Fi.

HepequL MaTCpUAIIbHO-TCXHUYCCKOT'O O6GCH€‘-ICHI/ISI, H€06XOI[I/IMOFO AJig peain3alu
IIporpaMmbl 6aKaJ'IaBpI/IaTa A1 CTYACHTOB OYHOI'O O6y‘leHI/I${, BKJIIOYAET B ceOs KOMIIBIOTCPHBIC
KJI1aCCHl.

1. Ayo. 4408 xagpeopvr «Hngopmamuxa u cucmemsl ynpaenenus» — aadopamopus
Hngpopmayuonnvix mexunonozuii
KOMHBIOTCpr, OCHAIIICHHBIC HCOGXOI[I/IMBIM O60py;[OBaHI/IeM, TEXHUYCCKUMU )41
ANEKTPOHHBIMU CPEICTBAMHU O0yUYEHHS ¥ KOHTPOJIS 3HAHUH CTYACHTOB:
— 8 pabounx mecT Ha 6a3e ToHKHX KiMeHTOB DellWise,
— MyJabTUMenuiHbIN npoexktop BenQ PB6240,
— HoytOyk Lenovo V130-151KB,
— CTeHJ JUId W3YyYeHUs aBTOMATHYECKHX CHCTEM YIpaBlieHHs Ha 0aze Onoka MyRio c
FPGA non ynpasnenuem LabView.
[Takets! [1O (nu1IeH3MOHHOE):
— Dr.Web (c/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024).
[Takets! 1O (pacnpocTpaHsieMoe 0 CBOOOJHON JTUIIEH3UM):
- Apache OpenOffice;
- Linux Ubuntu 20.04 (https://releases.ubuntu.com/20.04/)
- it (https://git-scm.com/)
- Microsoft Visual Studio 2017 Community Edition
(https://visualstudio.microsoft.com/ru/vs/community/)
Taxxe, 7151 CAaMOCTOSITENIEHOM paOOThI 00YYArOMINXCs BBIICTIEHBI TOMEIIEHUS, OCHAIIEHHBIE
KOMITHIOTEPHOM TEXHHUKOW C ToAKIoueHueM kK cetd "HMHrepHer" m obecrneueHueM a0CTyna B
ANEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENbHYIO CPEly OpTaHU3aIUH:

Tabmuua 9.1 — OcHaleHHOCTh ayJUTOPUNA M MOMEUIEHUH AT CaMOCTOSTENbHON paboTh
CTYJEHTOB [0 TUCHUIUINHE

Ne HaumenoBanue OcHalleHHOCTH Ay AUTOPHU I IlepeyeHb JMLEH3UOHHOTO NIPOTPAMMHOI0O
ayauTOpHH 1 TMOMelIeHNH ¥ MOMelleHuil I obecrieyeHusl.
noMeLeHH 115 CaMOCTOSATEIbHOI padoThI PexkBH3UTHI NOATBEPIKAAIOLIET0 JOKYMEHTA
CaMOCTOSATEJIbHOM
padoThI
1 1 2 3
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6421

ydeOHast ay TuTOpHs
JUIsL IPOBEICHUS
3aHATUHN JEKIIUOHHOTO
Y CEMUHAPCKOT'O THIIA,
TPYIIOBBIX U
MHIUBUAYAIbHBIX
KOHCYJIbTallUH,
TEKYLIEr0 KOHTPOJIS U
IIPOMEKYTOUHOI
aTTecTaluu; T.
Hwxnuit Hosropon,
Kazanckoe mr., 12

1. Jlocka menoBast — 1 .

3. Dxpan — 1 miT.

4. MynpTUMEAUHHBIN TPOCKTOP
Epson X12 — 1 mr.

5. Kommetorep PC MB Asus Ha
gurncere Nvidia/AMDAthlonXII
CPU 2.8Ggz/ RAM 4
Ggb/SVGAStandartGraphics
+Ge-FORCE Nvidia GT210/HDD
250 Ggb, SAT Ainterface,
MoHuUTOp 197, ¢ BEIXOJOM Ha
MPOEKTOP.

6. PaGouee mecto cTyzneHTa - 74
7. Pabouee MecTO IS
npenogasaTens — 1 mr.

1. Windows 7 32 bit xopnoparusnas;; VL
49477S2

2. Adobe Acrobat Reader DC-Russian (6ecr.)
3. Microsoft Office Professional Plus 2007
(mumen3ust Ne 42470655);

4. Dr.Web (¢/u ZNFC-CR5D-5U3U-JKGP ot
20.05.2024)

6543

KOMITBIOTEPHBIN KJIACC -
nomenienne miss CPC,
KypCOBOTO
MIPOCKTUPOBAHUS
(BBIMOJTHEHUS
KypCOBBIX paboT), T.
Hwxnuit Hosropon,
Kazanckoe m1., 12)

1. Paboune mecra cTyqeHTa,
ocHatenusle [1K Ha 0asze Intel
Core 15 ¢ MOHHTOpaMH — & IT.

2. Paboune mecra cTymeHTa,
ocHameHusle [1K Ha 0azeCore 2
Duo ¢ MmoruTOpamu —2 1mrT.

3. PaGouee mecTo
npenoaaBatens, ocHanieHHoe [1K
Ha 6a3se Intel Core i5 ¢

1. Microsoft Windows 7 MSDN pexBU3UTBI
norosopa - oarcka DreamSpark Premium,
noroBop Ne 0509/KMP ot 15.10.18

2. becninarnoe I10:

IMaxer nporpamm Open Office, True Conf,
Bpaysep Google Chrome, Bpaysep Mozilla
Firefox, Bpaysep Opera, McAfee Security
Scan, Adobe Acrobat Reader DC,
AutoCAD2013

MOHHUTOPOM — | ImIT.

4. TIIpoexTop Accer,
MPOEKIIMOHHBINA 5KpaH — | mT.
[IK noaxntoueHsl k ceTu
«MHTEpHET» N 00eCeYNBaIOT
JOCTYII B 3JIEKTPOHHYIO
HHPOPMALNOHHO-
00pa30BaTEIbHYIO CPEAY
YHHMBEpCHUTETA

5. Mpunrep HP LaserJet 1200 — 1
HIT.

10. METOANMYECKHUE PEKOMEH/JIALIUN OBYYAIOIIUMCS 1O OCBOEHHUIO
JUCHUITVINHBI

10.1 OO6mme ™MeToaMYECKHE PEKOMEHIAIUH I O0YYAIOLIUXCH 10 OCBOEHHIO
AUCHUILINHBI, 00pa3oBaTe/IbHbIe TEXHOJIOTHHI

JlucuuruiiHa — peanm3yercss  TOCPEICTBOM — TNPOBEICHHS  KOHTAKTHOW  paboThI ¢
oOyyaromuMucs (BKJIOYas MpPOBEIEHHE TEKYLIEro KOHTPOJII YCHEBAaeMOCTH), CaMOCTOSITEIbHOM
paboThl 00yUYaIOIIMXCS M TPOMEXYTOUHOM aTTecTaluu.

[Ipu npenonaBaHuM JUCHMIUIMHBL «TexHOJIOrMKM OONBIIUMX JaHHBIX», HCHOIb3YIOTCS
COBpPEMEHHBIE 00pa30BaTeNbHBIE TEXHOJOTHH, TO3BOJISIONINE IMOBBICUTh AKTHBHOCTH CTY/ICHTOB
IIPU OCBOEHHM MaTepHalia Kypca U IpeoCTaBUTh UM BO3MOXKHOCTD 3((EKTUBHO PEeaTn30BaTh Yachl
CaMOCTOSITENIbHOM pabOTHI.

Bech neknMoHHBIN MaTepuall Kypca CONpPOBOX/IAETCSI KOMITBIOTEPHBIMU MPE3CHTALMSIMU, B
KOTOPBIX HArJSIIHO TPENOJHOCATCS MaTephall pas3iMYHBIX pa3fesioB Kypca W UYTO JaeT
BO3MOKHOCTh OOCYAWUTH MaTepHaj CO CTY/JEHTaMH BO BPeMsl UTEHHS JIEKLUH, aKTUBUPOBATh MX
JESTEeNbHOCTh TIPM OCBOCHHHM MaTepuana. OJIEKTPOHHBIE MaTepHajbl JIEKIHMA B IEPHOJ
JTMCTAaHIIMOHHOTO 00y4YeHHsI OTIPABIISIIOTCA 110 3JICKTPOHHOM 1MoYTe Ha ajpeca TPy U MOTYT ObITh
MOJTYYEHBI IO YTEHUS JIEKIIUH 1 IPOpaOOTaHbBI CTYJICHTAMH B XOJI€ CAMOCTOSITEIIHHON paOOTHI.

Ha 7nexnusx, NpakTUYECKUX 3aHATHSAX pEaTU3yIOTCd HMHTEPAKTUBHBIE TEXHOJOIHH,
MIPUBETCTBYIOTCS BOTIPOCHI M OOCYXKJIEHHS, MCIIONB3YeTCsl TNIHOCTHO-OPUEHTHPOBAHHBIN MOIXO,
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TEXHOJIOTUSI PabOThl B MalbIX TPYNIax, YTO MO3BOJSAET CTYIACHTAM HPOSIBUTH ceOsl, MOIYYHUThH
HABBIKU CAMOCTOSITEIILHOTO U3y4EHHs MaTepHalla, BBIPOBHATh YPOBEHb 3HAHUN B IPYIIIIE.

Bce Bompochl, BO3HUKIINE TPH CaMOCTOSITENbHOW padoTe Haja JIOMAlIHUM 3aJaHHEM,
HOJPOOHO pa30OMparoTCs Ha MPAKTHUECKUX 3aHATUAX U JeKuusax. IIpoBoasTcs MHANBUYaIbHBIE U
IPYIIOBBIE KOHCYJBTAIlMM C HWCIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTHI:
JIEKTPOHHAsS 1104Ta, MECCEHDKEPBL, ZoOMm.

Nunnuupyercs akTUBHOCTh CTYJCHTOB, MOOMIPSETCS 3aJaHue JIIOOBIX BOMPOCOB 10
MaTepuansy, IPAKTUKYETCSd WHIUBUAYAJIbHBI OTBET HA BOMPOCHl CTYIEHTA, PEKOMEHIYOTCS
METOZBl YCIEIIHOIO CaMOCTOSITEJIBHOTO YCBOEHHs Marepuana B 3aBUCHUMOCTH OT YPOBHS €ro
0a30BOi1 TOATOTOBKH.

JUis oueHKW 3HAHWMA, YMEHH, HAaBBIKOB M YPOBHS C(OPMHUPOBAHHOCTH KOMIICTCHLIUH
IIPUMEHSIETCA TPAaJULMOHHAs CHCTEMa KOHTPOJISI U OLICHKH YCIIEBAEMOCTH CTYIEHTOB B IIpoOLiECCe
TEKYILEro KOHTPOJISL.

[TpomexxyrouHass aTrecTalys NPOBOAUTCA B (opMe »HK3aMeHa C Yy4eToM TeKylleH
YCIIEBAEMOCTH.

PesynbraTr 00ydyeHusi cuuraercd copMHPOBAHHBIM Ha NOBBLIIIEHHOM YPOBHE, €CIIU
TEOPETHYECKOE COJEP)KaHUEe Kypca OCBOCHO MONHOCTHIO. [Ipm yCcTHBIX coOecelmoBaHHSX CTYIEHT
MCUEPIIbIBAOILE, MOCIEI0BATENbHO, YETKO U JIOTHUECKU H3JaraeT y4eOHbI MaTepuall; CBOOOIHO
CIPABIISIETCS € 3aJaHUSIMH, BOIIPOCAMU, HCIIOJIB3YET B OTBETE JIOIOJIHMTEIBHBIA Marepuain. Bce
IPEeJyCMOTpPEHHbIE paboueil y4yeOHOM mporpaMMoil 3a/aHusl BBIIOJIHEHBl B COOTBETCTBHM C
YCTaHOBJICHHBIMH TPEOOBAaHUSMH, CTYACHT CIIOCOOCH aHAJIU3WPOBATh IMOJNYYCHHBIE PE3YyJIbTAThI,
IIPOSABIIIET CAMOCTOSTEILHOCTD IIPY BBIIIOJIHEHUH 3a1aHUM.

PesyibraT 00ydeHusi cuuraerci c(pOpMHPOBAHHBIM HAa IOPOrOBOM YPOBHE, €CIH
TEOPETUYECKOE COJAEPIKaHUE Kypca OCBOCHO MONHOCTHIO. [IpHM ycTHBIX coOeceloBaHMSIX CTYIEHT
MOCTIEIOBATEIBHO, Y€TKO M JIOTHUECKH M3JIaraeT y4eOHBI MaTepual; CIpaBIseTCs C 3aJaHUSMHU,
BOIpOCAaMH, TPEOYIOIIMX MPUMEHEHHUs 3HAHWM; Bce NPEJyCMOTpPEeHHble pabouel yueOHOMN
IIPOrpaMMOl 3a1aHUsl BBIIIOJHEHBl B COOTBETCTBUU C YCTAaHOBJIEHHBIMU TPEOOBAHUSIMH, CTYIEHT
CIOCOOEH ~aHAJIM3UPOBATh IIOJIyYEHHBIC pPE3yJbTaTbl; IPOSBISET CaMOCTOSTENBHOCTh IIPU
BBIITOJIHEHUM 3aJJaHUM.

PesynbraT 00y4eHns cuuTaercs Hec(pOPMHUPOBAHHBIM, €CIIM CTYJCHT IPU BBIIOJHEHUH
3aJlaHUil HE JIEMOHCTPUPYET 3HAHUW Y4eOHOro Marepuaia, JOMYCKaeT OIIMOKHU, HEYBEPEHHO, C
OONBIIMMM 3aTPYAHEHUSMH BBINIOJHSET 3aJaHMsl, HE JAEMOHCTPUPYET HEOOXOIUMBIX YMEHHIH,
KAaueCTBO BBINOJIHEHHBIX 33/IaHUN HE COOTBETCTBYET YCTAHOBJICHHBIM TpeOOBaHMSIM, Ka4€CTBO HUX
BBITTOJIHEHUS] OLIEHEHO YHCIOM OajuloB HIDKE TPEX IO OIEHOYHOM CHUCTeMe, YTO COOTBETCTBYET
IIOPOrOBOMY YPOBHIO.

10.2 MeToauyeckne yKazaHus Il 3aHATHH JIEKIMOHHOI0 THIIA

JIeKMOHHBIN KypC MPEANOoIaraeT CUCTEMAaTU3UPOBAHHOE H3JI05KEHUE OCHOBHBIX BOMPOCOB
TEMaTUYECKOro IJaHa. B XoJie JTEeKIIMOHHBIX 3aHATUN PAaCKpPBIBAIOTCS 0a30BbIE BOMPOCHI B PaMKax
Kaxsoi Tembl auctuiumHabl (Tabmumer 4.4, 4.5, 4.6). O003HaUaIOTCS KJIFOYEBBIE ACIEKTHI TEM, a
TaK)Ke JENAloTCs aKIeHThl Ha HauOoJee CIOKHBIE U BaYKHBIC MOJIOKEHUS M3y4aeMOro MaTepuara.
Marepuanbl JEKIUHA SBISTFOTCS OTTOPHON OCHOBOM TSI IOATOTOBKH 00YYAIONIUXCs K Ta00OpaTOPHBIM
3aHSTHUSIM ¥ BBITIOJTHEHHSI 3aJJaHUI CaMOCTOSITENILHOM pabOThI, @ TAKXKE K MEPONPUITUSIM TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH U MPOMEKYTOUYHOM aTTECTALMU 1O TUCIUTIIINHE.

10.3 MeToauyeckne yKa3aHHs 110 OCBOCHHUIO M CUHUILIMHBI HA J1a00paTOPHBIX padoTrax

HOIIFOTOBKy K Ka)KﬂOﬁ J1a6opaTopH0171 pa60Te CTYACHT NOJIKCH HAa4YaTb C O3HAKOMIICHUA C
IJIAaHOM 3aHsTHA, KOTOpLIﬁ OTpaxkacT COACPKAHUC HpG}IJ’IO)KGHHOfI TCMBI. Ka>1<11as[ BBITTIOJTHEHHAs
pa60Ta C O(I)OpMJ'ICHHBIM OTUCTOM IMOJICIKHUT 3allIUTC Yy IIPEIoaaBaTCIIA.
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[Tpu oueHuBaHNM J1a00PATOPHBIX PaObOT YUUTHIBACTCS CIeIyIOlIee:

- KayecTBO BBIITOJHEHUS MPAKTHUECKON 4acTH pabOThl M CTENEHb COOTBETCTBHS PE3yIbTAaTOB
paboThI 3a1aHHBIM TPEOOBAHUSAM;

- KadecTBO 0(OPMJICHHUS OTUYETa 1O padore;

- KayecTBO YCTHBIX OTBETOB Ha KOHTPOJBHbIE BOIPOCHI IIPH 3aLIUTE PAOOTHL

10.4 MeToauyecKkue yKa3aHus M0 OCBOECHUIO JUCHHUILIMHBI HA MPAKTUYECKUX 3aHATHAX
HpaKTI/I‘-IeCKI/IC 3aHATHUA IO AUCHUIIMHE HC ITPEAYCMOTPCHBI.

10.5 MeToauveckue yKa3aHus 10 OCBOECHUIO JUCIHMILIMHBI HA KYPCOBOH padorte
KypcoBas paboTta He mpeycMOTpeHa yueOHbBIM IIIIAHOM.

10.6 MeToauyecKkue yKa3aHus M0 CAMOCTOSITEJILHOM padoTe 00y4aroumuxcs

CamocrosrenbHas paboTta oOecreunBaeT IOATOTOBKY OO0y4aromierocss K ayIuTOPHBIM
3aHATUSM M MEPONPHUATUSAM TEKYIIEro KOHTPOJS M NMPOMEXYTOYHOM aTTecTallud IO H3ydyaeMon
JUCHUIUIMHE. Pe3ynbTarhl 3TOM MOATOTOBKU MPOSIBISIFOTCS. B AaKTHUBHOCTH OOydarollerocs Ha
3aHATUSAX M B KAauecTBE BBINOJHEHHBIX MPAKTHUECKUX 33JaHUN U Jpyrux (opM TEKyILIEero
KOHTPOJISL.

[Ipy BbIMONIHEHUM 3aJaHUM U1 CaMOCTOATENBHOM paboThl peKOMeHIyeTcsl mpopaboTka
MaTepUaloB JIEKIUMH 110 KaKIOW NPONHJAEHHOM TeMe, a TakKe HW3Yy4EHUE PEKOMEHIyeMOu
JUTEpaTypsl, IpeAcTaBieHHoM B Paznene 6.

B mporecce camocTosATeNbHOM pabOThl NMPH HM3YYEHWH AWCHUILIUHBI CTYIEHTHI MOTYT
paboTaTh Ha KOMIIBIOTEPE B CIELUAIN3UPOBAHHBIX AYAUTOPHUSAX JUISI CAMOCTOSTEIBHOM pPabOTHI,
ykazaHHbIX B Pasgene 9. B ayauropusx uMmeercs JAOCTyn 4epe3 HMHQPOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO0 ceTb «VHTepHEeT» K 3JIEeKTPOHHONW HH(DOPMAIMOHHO-00pa30BaTeIbHOM
cpene yauepcutera (QMOC) u snexkrponHoit 6ubimoreunoit cucreme (3bC), rae B 37eKTPOHHOM
BUJIE DPACIONAraloTcsl ydeOHble M y4eOHO-METOJMUYECKHE MaTepualibl, KOTOpble MOTYT OBITh
WCTIOJIB30BAHBI JUISI CAMOCTOSITENIbHOW PaOOThI IPU U3YYCHUH AUCIUTUINHBL.

11. OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJISA OCBOEHUA JUCIUIIJIMHBbI

11.1 TunoBble KOHTPOJbHBbIC 3aJaHHMsl WJM HMHbIe MaTepHaJbl, HEOOXOAUMBbIE JIA
OlleHKH 3HAHUI, yMeHM i, HABBIKOB M (MJIM) ONBITA B X0/I€ KOHTPOJIS TeKYIlel ycrneBaeMoCTH

I[J'IS[ TCKYIIECTO KOHTPOJIA 3HaHUU CTYACHTOB IO JUCHUIINIMHEC IPOBOAWUTCA KOMIIJIICKCHAA
OLIEHKA 3HaHMI, BKIIIOYAIOIIAs
- 3aIIUTY JJaOOPaTOPHBIX PaboOT.

11.1.1. Tunossie 3aganus A1 1a00OPATOPHBIX padOT

TunoBble 3amaHusi sl JTaOOPATOPHBIX pabOT TpPHBENECHBI B Y4eOHO-METOIUYECKUX
yYKa3aHUAX 0 MPOBEJCHUIO JTAOOPATOPHBIX padoT.

11.2 TunoBble KOHTPOJbHBbIE 33aJaHUsl WJIM HHbIe MaTepHaJbl, HEOOXOAUMBIE IS
OLEHKU 3HAHMH, YMeHMid, HABBIKOB U (WJIM) ONbITA B XO/€ NMPOMEKYTOYHOI aTTrecTaluu mno
JUCIUTIINHE

11.2.1. 3amuTa KypcoBOro npoekra/ padboTbl

KypcoBast pabota He mperycMOTpeHa yueOHbIM TIAHOM.
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11.2.2. Dx3ameH U1t CTYICHTOB OYHOUM (opMbl 00ydeHus B 3 cemectpe. IIpoBoauTcs B Buze
YCTHOTO co0eceJOBaHMsI IO THITOBBIM BOIIPOCAM.

TunoBble BOMPOCH! I MPOMEKYTOYHON aTTecTallud B (OpME DK3aMEHA ISl CTYIACHTOB
OYHOH (HhOPMBI OOYUCHHUSI:

1.

©CoOoN AW

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Heilponnsie cetu: 6a30Bble NMOHATHA, OTIIMYMS HEHpOCceTel OT KJIaCCHYECKUX METOJI0B
MaIIMHHOTO 00yUeHUSI.

PexomenparenpHbie cucTeMbl. OCHOBHBIE ITOAXOABI K IIOCTPOECHUIO PEKOMEHIATEIbHBIX
cucreM. [Ipumeprl peKkoMeH1aTeNbHBIX CUCTEM.

Koppensauus. PerpeccuonHblii aHAIN3.

CoBpeMeHHbIE TPEH/IBI B Pa3METKE JIaHHBIX.

[IpenmymiecTBa 1 HEAOCTATKU KpayACOPCUHIA AJI PA3METKHU JAHHBIX.

[TpumMepsl UCTIONB30BaHHS KOPPEISAIUHN B 007aCTH OOJIBIINX TaHHBIX.

MeTopl aBTOMaTHYECKON Pa3METKH TaHHBIX.

[IpoGnema «BBICOKUX JTaHHBIX», METO/IbI €€ PELICHUS.

3agauu B 06JacTH OONBIINX JAaHHBIX, pellIaéMble METOJIOM PErPECCUOHHOIO aHaIM3a.
Metoapl  npeaBapUTENbHOM MOJATOTOBKM  JaHHBIX. MHCTpYMEHTBI U METOJbI
BHU3YyaJIM3al1y 1aHHBIX.

PexyppeHTHBIC HEHPOHHBIE CETH JJIs1 00pPaOOTKH TEKCTOB.

[IpenmymiecTBa 1 HeAOCTATKU CUHXPOHHOTO SGD.

Konuenmus nepenoca o0yueHusl.

Pacnpenenennoe oOyueHue JepeBbeB pelIeHu, mpuMepsl GpeiimMpopKoB.
MacmrabupoBanne ALS s paGoThl ¢ O0IBIIMMH JaHHBIMU.

HNHcTpyMEHTBI OpKecTpalui KOHTEHHEPOB AJIs pa3BepThiBaHus ML-Monenei.

Otnnuus oHnaitH- u oduiaiitH-meTpuk B ML.

Crparernu 0OHOBJIEHHUS MOJIEICH ¢ HECOBMECTUMBIMU U3MEHEHUSIMHU.

[Ipouecc cOopa u pa3MeTku aaraceTa JUisl 3a/1a4i KOMIIbIOTEPHOTO 3PEHHUS.
OntumMu3zaius 0OHapyKeHUs1 00bEKTOB HAa BUICONOTOKE B PEalbHOM BPEMEHH.

B monHom oOBbeme oOleHOYHBIE cpelncTBa uMeroTcs Ha Kadenpe «/HpopmaTuka M CHUCTEMBbI
yrpaBiieHUs». OLleHOYHbIE CPEICTBA MOTYT OBITh MOJTY4€EHBI IO TPEOOBAHUIO.
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