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Pabouas mporpamMma JUCIUTUTAHBI

OcHoBBI 00padOTKH 00JIBIIUX JTAHHBIX

paspaborana Ha ocHoBanuu PI'OC BO - GakanaBpuaT 1Mo HampaieHuo moarotosku 44.03.05 Ilexarorndeckoe
oOpazoBanue (¢ IBYMs IPOGIIIMH OATOTOBKH) (TTprka3 MunoOprayku Poccnn ot 22.02.2018 1. Ne 125)

cocTaBJIeHa Ha ocHOBaHMH ydeOHoTO 1tana 44.03.05 Ilemarormgaeckoe obpasoBanue (¢ AByMs MPOQHIIMU
noArotoBkn) (YpoBeHs: OakanaBpHat; KBaau(ukarms: 6akanasp), yreepxaeHHoro YuéusiM coerom @I'BOY BO
«AntI'TIY» ot 25.03.2024, nporokoxn Ne 10.

Pabouas mporpamma ogoOpeHa Ha 3acefaHUHU Kadeapsl
TeopeTuyecknx 0CHOB HMHPOPMATHKHI

[Tporokon Ne 5 ot 18.12.2023 20:00:00 .
Cpoxk peiictBust mporpammsl: 20242029 yu.r.
3aB. xaenpoit TymbaeBa Hatanpsa BuxroposHa

Pacnpe)le.ne}me YacoB IMCHUILIMHBI [0 CEMECTPpaM

Cemectp
(<Kypc>.<Cemectp 8 (4.2)
Ha Kypee>) Hroro
Henens 14,7
Bun 3ansauii v | P v PIT

Jlexnun 20 (20 (20 |20
JlabopaTopHsbie 20 |20 |20 |20
Konrponn 4 4 4 4
CaMOCTOSATEIHHOM
paboTs
HWroro ayn. 40 |40 |40 (40
Konrakthas pabota |44 |44 (44 (44
Cam. pabota 37 |37 |37 |37
Yacel Ha KOHTPOJIb 27 |27 |27 |27
HUroro 108 | 108 | 108 | 108




1.1. LIEJIM OCBOEHMUS AUCLIAIIIMHBI (MOAYJIST)

1.1.1 | popMupOBaHHUE y CTYyICHTOB CHCTEMHOTO MPEACTaBICHHS ITpoleccax coopa, XpaHSHUs U aHAIN3a OOJIBITHX 00HEMOB
JAHHBIX, a TAKKE TIOATOTOBKA 00YyJaroHuXcst K paboTe ¢ OOIBITNMH JaHHBIMHU.

1.2. 3AJAYY OCBOEHMUSA JTUCIIUITJIMHBI (MO A YJIS)

1.2.1 [ mproOpeTeHne CTyAeHTaMH 3HAaHUH O TEXHOJIOTHIX cOopa, XpaHeHHs, 00padOTKH 1 aHaJIN3a OONBIINX JAHHBIX;

1.2.2 | pa3BuTHE HABBIKOB CO3JJAHUS U PEIICHUS MOJIeTIeH, HEOOXOAUMBIX B C(pepe YIIpaBICHHS;

1.2.3 | u3yueHNEe METOJOB MAIMHHOTO OOYYECHUS /IS aHAIIN3a JAHHBIX OOJBIINX 0OBEMOB.

2. MECTO JUCIIMITIJIMHBI MOAYJIA) B CTPYKTYPE OBPA30OBATEJIbHOU ITPOI'PAMMBI

Hukn (paznen) OIT: | K.M.08

2.1 | TpeGoBanus K npeaBapUTEIbLHON MOATOTOBKE 00y4aKOIIErocs:

2.1.1 | IIporpammHOe oOecrieyeHre CUCTEM U ceTeit

2.1.2 | IlporpammupoBaHue

2.1.3 | MamaHOE 00y4eHHe

2.1.4 | MaremaTnueckas JIOTHKA

2.1.5 | UadopManimoHHBIE CHCTEMBI

2.1.6 | TexHONOTHH UCKYCCTBEHHOTO MHTEIUICKTA

2.2 | [ucuumiinHbl (MOLY/1M) U PAKTHKH, 115 KOTOPHIX OCBOEHUE JaHHOM JUCHHUILINHBI (MOYJs1) HE00X0IMMO KaK
npejalecTByonee:

2.2.1 | BeimonHeHHe 1 3aIUTa BBITYCKHOHN KBanH(UKaIMOHHON paboThI

3. KOMIIETEHIIMY OBYUYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLUILINHEI
(MOZYJIS)

ITK-1.1: 3HaeT CTPYKTYPY, COCTAB U TUIAKTHYECKHE eIMHUIBI MPEeIMETHOI 00J1acTH (IIpenoiaBaeMoro npeamMera).

IIK-1.2: ¥Ymeer ocymiecTBJIATH OTOOP Y4eOHOr0 coAep:KAHUS /UI €ro peaju3alud B pa3iuyHbix ¢opmax o0ydyeHus B
cooTBeTcTBUU ¢ TpedoBanusmu ®I'OC OO0.

B pe3sysabTare ocBoeHHS TUCHUILTHHBI (MOIYJIs1) 00y4alOIUiics A0/KeH

3.1 |3narn:

3.1.1 | ocHOBHBIE HampaBlIeHHUs Pa3BUTHUS PhIHKA OOJNBIINX JaHHBIX B cepe oOpa3oBaHus;

3.1.2 | TexHOIIOTHN XpaHEHHS U 00paOOTKH OONBIINX TAHHBIX;

3.1.3 | cenuuky aHamu3a OOJBIINX JAHHBIX;

3.1.4 | ocHOBHBIE BEKTOPHI Pa3BUTHS MU(POBBIX TEXHOJOTHH B 00JIACTH aHATIN3a OOJIBIINX 0OBEMOB JAHHBIX

3.2 | YmeTh:

3.2.1 | opmynupoBaTh 3a1a4K B chepe aHaIu3a OOJBIINX 00BEMOB TaHHbBIX;

3.2.2 [ mpoBOANTH CPaBHUTEIBHBIN aHAIN3 U BEIOOp coBpeMeHHBIX UK T amst perienns npukiiafHeIX 3a1a4;

3.2.3 | ucronp30BaTh PE3YIBbTATHI aHAJIW3a JaHHBIX AJI MPUATHUA YIIPABICHYCCKUX peLHeHPIﬁ;

3.2.4 | mpuHMMaTh 3(h(HEKTUBHBIE YIPABICHUYECKHE PEIICHHS

3.3 | Baagers:

3.3.1 | MeToo0THEN BEACHHUS TPOEKTOB MHTEIUIEKTYaIbHOTO aHAIM3a TaHHBIX;

3.3.2 | HaBBIKaMU HUCTOIb30BaHus coBpeMeHHBbIX KT mi1st penieHns: mpuKkiagHbIxX 3a1ad;

3.3.3 | HaBBIKaMU HCTOJIH30BAHUS COBPEMEHHBIX METOJIOB aHAIN3a OOJIBIIHNX JTAHHBIX;

3.3.4 | 6a30BbIMH HU(DPOBBIMU TEXHOJOTUSIMHU, HEOOXOAUMBIMH JIJIS aHAJIN3a OOJIBIINX JTaHHBIX

4. CTPYKTYPA U COJAEPKAHUE JUCHOUILIAHBI (MOIYJIS)

Kon HaumenoBanue paszgenos u tem /Bua | Cemecrp / | Hacos | Komneren- Jlureparypa
3aHATUS 3aHATHS/ Kypc U

Pazgen 1.




1.1

Vcropust BOSHUKHOBEHUS

TepMmuHa «Bosbre TaHHBIEY.
VcTouHKKY OOBIINX TAHHBIX.
PacrnipeneneHubie (hailioBbIe CHCTEMBI U
TEXHOJIOTHS pacipe/IeIeHUs-PELyKIIUH.
I'pynnuposka

o KJIro4dy. JleTanu BBIIOJTHEHHUS
MapReduce. KomOuHaTOpEHI.
O6paboTka 0TKa30B y310B. /JIek/

IK-1.1 IIK-
1.2

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3 J12.4
JI2.5 JI2.6 JI2.7 JI2.8

1.2

Hcropust BOZHUKHOBEHUS

TepMuHa «boJbIINe JTaHHBIEY.
VicTouHuKH OONBIINX TaHHBIX.
Pacnipenenennbie (aitioBble CUCTEMBI 1
TEXHOJIOTHS PacIpeeNeHHus-PeIyKINH.
I'pynnupoBka

110 KJIr0dy. JleTany BEIOJTHEHUS
MapReduce. KomburaTopsr.
O6paboTka 0TKa30B y3110B. /J[a6/

IIK-1.1 IIK-
1.2

JI1.1J11.2 J11.3J12.1 J12.2 JI2.3 J12.4
JI2.5 JI2.6 JI12.7 JI2.8

13

HcTopus BOZHUKHOBEHUS

TepMuHa «bobIme TaHHBIeY.
Vcrounukn OOIBIINX JaHHBIX.
Pacnipenenennsie ¢aitioBble CUCTEMBI B
TEXHOJIOTHS PACHIPEAEICHUSI-PETYKIIMH.
I'pynnuposka

110 KJTr09y. JleTany BEIMOTHEHUS
MapReduce. Komouuatopsl.
O6paboTka 0TKa30B y3110B. /Cp/

IK-1.1 TIK-
1.2

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3 J12.4
JI2.5 JI12.6 JI2.7 JI2.8

1.4

O06paboTKa MOTOKOB JaHHBIX H
CTEeUUAN3UPOBAHHBIEC ANTOPUTMBI JIJIS
paboThI ¢ JaHHBIMHU.

Cucrema ynpaBieHHs IOTOKaMU
JTAHHBIX. 3aMpPOCHI K TOTOKaM.
IIpo6nembr 06pabOTKH TOTOKOB.
BriOopka JaHHBIX U3 TOTOKOB.
OunbTpalys MOTOKOB. AJTOPUTM
®naxone-MaprteHa. OrieHuBaHUEe
MOMEHTOB. AJITOPUTM
Anona-Matnaca-Cerenu aist
BTOPBIX MOMEHTOB /JIex/

IK-1.1 IIK-
1.2

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3 J12.4
J12.5 J12.6 J12.7 J12.8

1.5

O06paboTKa TOTOKOB JAHHBIX H
CIEeLUATN3UPOBAaHHbIEC ANTOPUTMBI TS
paboThI ¢ JaHHBIMHU.

Cucrema yrpaBlieHHsI TOTOKaMH
JaHHBIX. 3aIpOCkI K TOTOKaM.
ITpoGnembl 06pabOTKH TOTOKOB.
Bri0opka TaHHBIX U3 TOTOKOB.
OunbTpanys NI0OTOKOB. AJITOPUTM
Onaxone-Maprena. OueHuBaHue
MOMEHTOB. AJITOPUTM
Anona-Martunaca-Cerenu aist
BTOPBIX MOMEHTOB /JIab/

IIK-1.1 IIK-
1.2

JI1.1J11.2 J11.3J12.1 J12.2 JI2.3 J12.4
JI2.5 J12.6 JI2.7 JI2.8

1.6

O6paboTKa NOTOKOB JAHHBIX U
CIICIHATN3UPOBAHHBIC AITOPUTMBI IS
paboTHI C TAHHBIMH.

Cucrema yrpaBieHHsI TOTOKaMH
JaHHBIX. 3alpOChI K MOTOKaM.
IIpo6GiemMbl 06paObOTKH TOTOKOB.
Brr6opka TaHHBIX U3 TOTOKOB.
@uibTpanys NOTOKOB. AJTOPUTM
OGnaxone-Maprena. OueHuBaHue
MOMEHTOB. AJITOPUTM
Anona-Marnaca-Cerenn s
BTOPBIX MOMEHTOB /Cp/

12

IK-1.1 IK-
1.2

JI1.1J11.2 J11.3J12.1 J12.2 J12.3 J12.4
JI2.5 J12.6 JI2.7 JI2.8




1.7 ANTOpPUTMBI KJIaCTEPU3ALNA 8 8 ITK-1.1 IIK- JIT.1JI1.2 JI1.3J12.1 JI2.2 J12.3 JI2.4
0OJIBIITX MHOTOMEPHBEIX HA0OPOB 1.2 JI2.5J12.6 J12.7 J12.8
naHHbIX. Mepapxuueckas
KJacTepusanus. AJbTepHATHBHbIE
MIpaBHUJIa YIPaBICHUSI

HEepapXUUECKON KiIacTepu3aluei.
Anroput™ k-cpenaux. OdpaboTka
JaHHBIX B aJITOPUTME

BFR. Anropurm CURE. Knacrepuzanus
JUIS IOTOKOB W mapayuienus3m. /JIex/

1.8 AJTOPUTMBI KJIacTEepU3ALIH 8 8 M[K-1.1 K- JI1.1JI1.2 J11.3J12.1 J12.2 JI2.3 J12.4
0O0JIBIITUX MHOTOMEPHBIX HA0OPOB 1.2 JI2.5 J12.6 J12.7 J12.8
JaHHbIX. Mepapxudeckas
KJIacTepu3alys. AJIbTepHaTHBHbIC
IpaBUJia YIpPaBICHUS

HepapXUuecKol KilacTepu3anue.
Anroput™ K-cpennux. Obpadortka
JAHHBIX B aJITOPUTME

BFR. Anroputm CURE. Knacrepuzanust
JUTS IOTOKOB W mapaiuienu3m. /J1a6/

1.9 ANTOPUTMBI KJTaCTepU3aNU 8 16 | IK-1.1TIK-| JI1.1J11.2J11.3J12.1 JI2.2 JI12.3 J12.4
00JIBIINX MHOTOMEPHBIX HA0OPOB 1.2 JI2.5 J12.6 J12.7 J12.8
JIaHHBIX. Mepapxudeckas
KJIacTepHu3alys. AJbTepHATHBHEIC
[paBuUIia YIPABICHUS

HepapxXuuecKou Kiactepusaruei.
Anroput™ K-cpennux. OdpadoTka
JTAHHBIX B aJITOPUTME

BFR. Anroputm CURE. Knacrepusanus
JUTS TIOTOKOB U mapauienu3m. /Cp/

Paznen 2. [IpomexxyTouHasi aTTecTanus

2.1 Dx3ameH /Dk3aMeH/ 8 27 TIK-1.1 TIK- JI1.1 J11.2 J11.3J12.1 J12.2 J12.3 J12.4
1.2 J12.5J12.6 J12.7 J12.8

5. ®OHJ OIIEHOYHBIX CPEJACTB

5.1. [lepeyeHb MHANKATOPOB AOCTH:KEHHUS] KOMIETeHIHH, GOPM KOHTPOJISI U OLEHOYHBIX CPEICTB

TIK-1.1 3HaeT CTPYKTYpy, COCTaB M AMJAKTHYECKHE €IWHHIBI MPEeIMETHON o0nacTu (MpemnoaaBaeMoro mpeamera).
IMIK-1.2  YMeer ocylIecTBIsATh 0TOOP y4eOHOTO COACpIKaHUs I €ro peaju3ali B Pa3InIHbIX GopMax oOydeHHs B
cootBercTBHH ¢ TpeboBarmsamu OI'OC OO.

@DopMbI KOHTPOJIS 1 OLIEHOYHBIE CPEJICTBA: TECTOBBIC 33/1aHNUS, 3a/IaHUs K J1JaOOpaTOPHBIM paboTaM, BOIPOCH! K IK3aMEHY.

5.2. TexHogornyecKas KapTa 10CTHKEHUA HHAUKATOPOB

ITepeuens nanukaropoB kommnerenuui: [1K-1.1, TTK-1.2
Bunpl yaeOHOM paOOTHI: JIEKIIMOHHBIC 3aHITHS
@DopMBI KOHTPOJISI U OIICHOYHBIE CPEACTBA: TecTOBBIe 3ananus (10 6anoB)

[Tepeuenn nnaukaropoB komnerenuuid: [1K-1.1, [TK-1.2

Bupl yaeOHOM pabOThI: 1ab0paTOpHbIC pabOThI

®DopMBI KOHTPOJISL ¥ OLIEHOYHBIE CPeNCTBa: TecToBble 3aganus (10 6amioB),
3aJaHus K 1abopatopHeiM paboram (30 6amos).

Ilepeuens unaukaropos komnerennuii: I1K-1.1, [TIK-1.2
Buner yuebHoit paboThl: camocTosiTeNbHast paboTa
®DopMbI KOHTPOJISL M OLIEHOYHBIE CPECTBA: TeCTOBbIE 3aanus (20 6amioB).

Ilepeuens unaukaropos komnerennuii: I1K-1.1, ITIK-1.2
Buner yuebHoi paboThI: 9K3aMeH
®DopMBI KOHTPOJIS ¥ OIICHOYHBIC CPENICTBA: BOTIPOCHI K dk3aMeHy (30 6amioB).

5.3. ®opMbI KOHTPOJISI U OLIEHOYHBbIE CPe/ICTBA

ITpumeps! 1a00paTOPHBIX PadoOT

1. ITouck u onpexnenenne Big Data.

Tpebyercs ocyiecTBUTh IIOMCK HCTOYHUKOB HH(OpMaIny B ceTd HTepHET: OTKPBITBIC U 3aKPBITHIC HCTOYHUKY JaHHBIX.
PaccmoTperh nopTan OTKpBITBIX JaHHBIX PD. Onpenenuts MOXKHO JIM KIaccU(UIIMPOBaTh HaliICHHbIE TaHHBIMU Kak «Big Datay.




Coxpanuts nanssle. HamucaTs oT4YeT ¢ BBIBOAAMHU.

2. XpaHenne OOJBIINX JAHHBIX

OmmcaTs MOJIETb OPraHU3aIMU XPaHWININA JaHHBIX.3arpy3uts JaHHbe B RStudio.Oprann3oBath CBSI3b MEXKY 3arpyKEHHBIMU
tabnunamu ¢ momomsio SQL-3anpocos. OcyniecTBUTh BHITPY3KY HHGOPMALUHK JUIsl TPOCMOTPA OMHUCATEIBHBIX CTATHCTHK.
Hammmcats oT4er ¢ BEIBOJaMH.

3. AHanmTHYecKue MIaTOPMBL: KIacCH(UKAINI U OCOOCHHOCTH IPUMEHEHUS

Opranu3oBaTh UMIIOPT JaHHBIX U3 paboTsl 2 u3 RStudio B maker Statistica. OnucaTbCTpyKTypy NOJTY4EHHBIX TaHHBIX. [IpoBecTr
OIMCaTeNbHYIO CTATUCTUKY B MakeTe Statistica. Hanmcars oTder ¢ BeIBOfaMu.

4. IIporHo3upoBaHuE ¢ IOMOLIBIO IMHEHHON perpeccu.

IocTpouTs ypaBHEHHE THHEIHON perpeccuy Mo OOIBIINM JaHHBIM, 3arpyxeHHbIM B RStudio Bo 2 paboTe cpeacTBaMu s3bIka
nporpamMupoBanus R. Hanucate oTuer ¢ BeiBogamu.

5. AnropuTMa KiacTepu3aiuy OOJIBbIINX JAHHBIX

IIpoBecTr KnacTepHsIil aHATH3 OONBIINX JaHHBIX, 3arpyXeHHBIX B RStudio Bo 2 pabore. [Ipumennts meron k-cpenHux u
HepapXxuuecKyro kiaccudukanuio. Beiopars

ONITHMAJbHBIHA criocod. HammcaTs oT4er ¢ BEIBOJAMHU.

6. ITouck accolMaTUBHBIX IIPABUIL

Io mokasaTemnsiM OONBIINX JTaHHBIX, 3arpykeHHBIX B RStudio Bo 2 paboTe, ocymecTBUTh MOUCK aCCOIMATHBHBIX NMpaBmi. Hamucath
OTYET C BBIBOAAMH.

7. Kitaccudukaryst ¢ moMomipio HeHpoCceTH.

Meronamu HeiipoceTeBo KiacCH()UKAIMU OIPEASTIUTs BO3ZMOXKHOCTD Pa30HeHHs OOBIINX JAHHBIX Ha KIACTEPHI, BHIICICHHEIC B
paboTe 5 Mo MoKa3aTeNnsaM, XapaKTepU3YIOIUM APYryIo cdepy sBiaenus. HamucaTs oT4eT ¢ BEIBOAAMH.

8. Kimaccudukanus ¢ moMOIIbIO IEPEBhEB PEIICHUH.

K mokazaTemnsiM O0JBIINX TaHHBIX, 3aTrpyKeHHBIX B R-Studio Bo 2 pabore, mpuMeHNTs anroput™ «Jlepeso pemenuii». Onmcats
CTPYKTYpY JepeBa. BeIABUTH OCHOBHBIE (haKTOPBI, BIUSIONINE Ha KIaccupukanuio. Hamucars oT4eT ¢ BEIBOJAMU.

ITpumepb! TECTOBBIX 3aaHHH:

B gem cocTout crparterus xiacTepu3anum’?

a) B 00beIMHEHUH OJIM3KUX TOUYEK MHOTOMEPHOT'O MPOCTPAHCTBA B OMH OOBEKT (KJIACTEP) C YCPEAHEHHBIMH XapaKTePHUCTUKAMH.
0) pasJeneHne MHOXECTBA Ha YaCTH C TOMOIIBIO INIOCKOCTEH.

B) pa3JieJiecHNe MHOKECTBA Ha BHYTPEHHUE TOUYKH FITH «CBOM» U BHETITHHUE TOUKH HITH (TYKHE»

Kak peanmusyercs anropuT™ KiaacTepu3aluu NoToka?

a) TOYKH OTOKa pa30MBarOTCA Ha OJITHAKOBEIC HHTEPBAJIBI B KOTOPHIX XPAHUTCSA HH(POPMAIHS O Ki1acTepe.
6) TOUKHM MMOTOKA Pa30MBAIOTCS HA HHTEPBAJIBI, Pa3Mepsl KOTOPBIX SBIISIFOTCS CTETICHAMH JBOIMKH.

B) TOYKH MOTOKA pa30UBAIOTCS Ha MHTEPBAIBl pa3Mephl KOTOPBIX YMEHBIIAIOTCA B [1Ba pasa.

Bompocs! k 3k3aMeny:

. Ompenenurte CylIHOCTh MOHATHS «OO0JbIINE TAaHHBIEY.

. OnuiyTe METOAMKY aHaJIn3a OOJIBIINX TaHHBIX.

. [Iporecc aHAMTUTUKY aHATH3a OOJBINNX JTaHHBIX.

. OcoOeHHOCTH XpaHEeHUs OOJBIINX JAHHBIX.

. Haiite xapakrepuctuky Big Data Ha MUPOBOM pBIHKE.

. Oxapaxkrepusyiite Big Data B Poccun.

. Onpenenure morsitre Data Mining.

. Ompenenure nousitue KDD.

. Bonpocsl 6e30macHOCTH OONBUINX TaHHBIX.

10. B ueM coCcTOUT KOTHUTUBHBIN aHAN3 JaHHBIX.

11. Kakue Moaenu TaHHBIX BBl 3HaeTe?

12. OcHoBHBIE OnMCATEIbHbBIE CTATUCTUKY.

13. OcoOeHHOCTH MTPUMEHECHHUS KOPPEIALHOHHO-PETPECCHOHHOTO aHaJH3a OOJBIINX JTaHHBIX.
14. CymiHocTts KnactepHoro ananusa. [IpuMeHeHue Kk OOJIbITUM JaHHBIM.

15. TTouck accoMaTUBHBIX MPABUI B OONBIINX JaHHBIX.

16. Knaccugukariusi ¢ moMoIbio HeHPOCeTH.

17. Knnaccnuguxanus ¢ MoOMOIIBIO IePEBbEB PEIICHIH.

18. [IporpamMMHBIe CpecTBa aHAIN3a OONBIIMX MaHHBIX: Statistica, SPSS, Excel; ux npenmymiecTBa 1 HEJOCTATKH.
19. OcHoBHBIE BO3MOYKHOCTH XpaHEHUs OOJbIINX JaHHBIX B A3bIKE MPOrpaMMHUpOBaHus R
20. OcHOBHBIE BOZMOYKHOCTH SI3bIKa TIPOTPaMMHPOBaHUS R K aHAIN3Y OOJIBIINX TaHHBIX
21. bonpmue nanubpie. OyHKIMK U 337241,

22. Bonpe JaHHBIE B 00pa30BaHUU.

23. bonbue gannsle. [IpuMepbl HCHOIb30BAHUS

O 002N Nk~ W —

5.4. Onenka pe3yabTaToB Oﬁy‘le]-ll/lﬂ B COOTBETCTBUM C UHAUKATOPAMHU NOCTUKCHUA KOMIIeTeHIH i

Heynosi.: He nocTurayt

VY noen. IToporoBeiii ypoBeHb: YacTh 3a1aHIIA HE BBIIOJIHEHA, JINOO BRITOJHEHA (pparMeHTapHO,




HUMEIOTCS CYIIICCTBEHHBIC 3aMeUaHusl. Y YeOHBIN MPOIecC HOMUHAIEHO COOTIONaeTCs, YpOBEHb
OTBETCTBEHHOCTHU CpeAHHH. VIMEeIoTCs TpyTHOCTH B YCTAHOBJIEHUH KOHTAKTA C y4aCTHUKAMHU
nenarorudeckoro npouecca. ChopMHUPOBAHHOCTH KOMITETEHIINI MUHIMAIBHO TOCTATOYHA.

Xopomo. ba3oBslit ypoBeHb: OT/ebHBIC 3aJaHHS BHITIOJHEHBI C HECYIIECTBEHHBIMU

3amevyaHusiMu. CTyIE€HT B OCHOBHOM CaMOCTOSTEIIEH, UCIIOJIb3YeT MOTydeHHbIC 3HAHHS Ha MPAKTHKE.
YueOHblii-miporiecc B LEIOM COOMI0AAETCs, YPOBEHb OTBETCTBEHHOCTH JIOCTATOUYHbIN. B3anumoneiicteue

C YUaCTHHKAMHU TeIJarOrHYeCcKOro Mpoliecca ycTaHoBIeHO. OTeNbHbIE KOMITETEHIIMA UMEIOT Pe3epB PocTa.

Orimmuno. Bricokuit yposens: Bee 3amanus BeIodHEeHBI 0e3 3aMedanuil. CTyIeHT MOJTHOCTHIO

caMoCTosATeNeH, 3(p()EKTHBHO MPUMEHSET 3HaHUA Ha pakThuke. OTardaeTcss COOMIONCHUEM YIeOHOH

JUCHIUTUTAHBI, BRICOKAM YPOBHEM OTBETCTBEHHOCTH. Y CTAaHOBIICHO (OpManbHOE U HepopMaIbHOE

B3aMMO/ICHCTBUE C YYACTHUKAMH IEIarOTHIECKOTo Tpoiiecca. Bee kommereHnu chOpMUPOBAHEI B TOTHOM 00bEME.

6. YAEBHO-METOJUYECKOE 1 HH®OPMAINIMOHHOE OBECIIEYEHHUE JUCIUITJINHBI (MO YJIS)

6.1. Pexomengyemasi iuTeparypa

6.1.1. OcHoBHas JuTEepaTypa

ABTOpBI, COCTaBUTENN M3nanue OK3.
JI1.1 |O.I1. Annep, E. A. CraTucTudeckoe yrpaslieHHe poiieccaMu. «bombiiue JaHHbIe): yaeOHoe mocoone 9999
YepHbIx — Mocksa : U3patensckuit Jom MUCuC, 2016 — URL:
https://www.iprbookshop.ru/64199.html
JI1.2 | E. B. Hypmaroga, P. VYrpasnenue 60JIbIIUMH 0a3aMH JaHHBIX U BBICOKOHATPY)KEHHBIMU CUCTEMaMH: 9999
®. Xanabwus, JI. B. yaeoHoe mocoone — Mocksa, 2019 — URL: https://e.lanbook.com/book/171496
bynuna
JI1.3 [H. A. YyOyxoBa Data Mining: yue6HOe moco6ue — Mocksa : VIHTepHeT- Y HuBepCHTET 9999

HNudopmannonnsix Texnomoruit (MHTYUT) ; Caparos : Aii [Tu Ap Menua, 2020 —
URL: https://www.iprbookshop.ru/89404.html

6.1.2. JlonosinuTe/IbHASA JTUTEpPATypa

ABTOpBI, COCTaBUTEIH Wznanue OK3.
JI2.1 |B. H. Boponos, JI. . |Data Mining - TexHoJioTHH 00pabOTKH OOJBIINX JTAaHHBIX: yaeOHOE TocoOue s 9999
Boponosa, B. A. MarucTpanToB] — MockBa : MOCKOBCKHM TEXHUUECKUH YHUBEPCUTET CBA3U U
VYcaues undopmartuky, 2018 — URL: http://www.iprbookshop.ru/81324.html
JI2.2 | A. H. Hensix, B. C. [TpumMeneHnue BpeMEHHBIX PAIOB IS aHaIu3a OOJBIIMX JAHHBIX: ydeOHOe mocodune — 9999
Bacunses, 0. M. PocroB-Ha-/lony ; Taranpor : U3natensctBo HOxHOTO heaepanbHOTO YHUBEPCHTETA,
KoTtoB 2021 — URL: https://www.iprbookshop.ru/121929.html
JI12.3 | M. M. Xene3nos MeTo/BI B TEXHOJIOTHH 00pa0OTKH OONBIINX AaHHBIX: YIe€OHO-METOJHIECKOE 9999

nocooue — Mocksa : MUCHU-MI'CY, 3BC ACB, 2020 — URL:
https://www.iprbookshop.ru/101802.html

JI2.4 |H.T. Spymxuna, 1. WHTennexTyalbHbIi NMPeIUKTUBHBIN MYJIbTUMOJATBHBIN aHAN3 9999
A. Anppees, I'. 1O. CabOCTPYKTYPUPOBAHHBIX OOJBIINX JAHHBIX — YJIBSHOBCK : YIIbSTHOBCKUN
I'ycpkoB [u mp.] TOCyIapCTBEHHBIH TexHn4eckuil ynusepcuret, 2020 — URL:
https://www.iprbookshop.ru/106136.html
JI2.5 | E. B. Bponosckas, A. | Bosblire naHHbIe B UCCIASTIOBAHNY MOJIMTHYSCKHUX MPOLIECCOB: YIeOHOE mocooue [ s 9999
10. TombpoBckas MarucTpaHToOB U aciupaHTOB] — MockBa : MOCKOBCKHII ejarorn4eckuii

rocyaapcTBeHHbIH yHuBepcutet, 2018 — URL:
https://www.iprbookshop.ru/92872.html

JI2.6 | A. C.Jlebenes, III.T'. [Meroas Big Data: yueOno-MeToandeckoe mocoone — Mocksa, 2021 — URL: 9999
Maromenos https://e.lanbook.com/book/182452
JI2.7 |C. B. PerouHa ITudposas Tpanchopmanusa OM3HECA: HCIONB30BAHNE aHATUTHKHI Ha OCHOBE OOJBITHX 9999

JaHHBIX: yueOHoe nocobue — Ilensa : M3n-so I1I'Y, 2019 — URL:
https://e.lanbook.com/book/162301

JI2.8 |JI. . Boponoga, B. 1. |Big Data. Metozp! u cpe/icTBa aHaNM3a: yaeOHOE OCcoOue [1J1s1 MaruCTPaHTOB] — 9999
Boponos Mockgsa, 2016 — URL: http://www.iprbookshop.ru/61463.html

6.3.1 Ilepeyennb NpOorpaMMHOro odecrneveHust

6.3.1.1 [ ITakeT Microsoft Office

6.3.1.2 | ITaker LibreOffice

6.3.1.3 | ITaker OpenOffice.org

6.3.1.4 | Onepanuonnas cucrema cemeiictea Windows

6.3.1.5 | OnepanmonHas cucrema cemecta Linux

6.3.1.6 | urepuet Opaysep




6.3.1.7 | IIporpamma s MpOCMOTpa JIEKTPOHHBIX JOKYMEHTOB opmara pdf, djvu

6.3.1.8 | Menua npourpeIBaTelb

6.3.1.9 | IIporpamma 7zip

6.3.1.1 | ITaxer Kaspersky Endpoint Security 10 for Windows

6.3.1.1 | Pegaxtop uzobpaxenuit Gimp

6.3.1.1 | Penaxtop nzobpakenuit Inkscape

6.3.1.1 | Labview education edition

6.3.1.1 | ABBYY FineReader 9.0 Corporate Edition

6.3.2 TlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | IIpesunentckas 6udnmorexa umenu b. H. Enpriuna

6.3.2.2 | CeTeBas 37eKTpOHHAs OMOIUOTEKA MEAArOrnIeCKUX By30B // DIeKTpOHHO-0MOMnoTeHas cuctema Jlans / 3natenbcTBo
Jlanp

6.3.2.3 | HanmonaneHas 31eKTpoHHast OnbnmoTeka : eaepalbHas rocyapcTBeHHast ”HGOpMalnoHHas cucteMa / MUHHCTEpCTBO
KynbTypsl Poccuiickoit @enepanun, Poccuiickast rocynapcTBeHHast OnOIHOTEKa

6.3.2.4 | MexxpernoHaiipHast aHaJIUTHYECKasi POCIIUCH CTAaTeH : MOMCK cTaTed B poccuiickoii nepuonuke (MAPC) / APEUKOH

6.3.2.5 | MDB. MexBy30BcKas dJieKTpoHHas Onbmuoreka / HoBocuOMpCkuii rocynapcTBEHHbIH MeTarOTHUeCKIid YHUBEPCUTET

6.3.2.6 | DnextponHas 6ubnroreka HIIb / Anraiickuii rocynapCTBEHHBIN IeIaroTHYECKUil yHUBepcuTeT, HaydHo-nenarornyeckas
onbamoTeKa

6.3.2.7 | eLIBRARY.RU : Hay4Has 3JeKTpOHHAs OUOIHOTEKA

6.3.2.8 | Llucdporoii oopa3zoBarenbHblil pecype IPR Smart / At [Tu Ap Meauna

6.3.2.9 | 'apanT: nHQOpMAIMOHHOE-TIPAaBOBOE 0OecIIedeHne

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO A YJIS)

7.1 | O6opynoBaHHBIC yaeOHBIC ayTUTOPHH, B TOM YHCIIE C MCIIOIB30BAaHUEM MYIbTUMEANIHHBIX KOMIICKTOB, IT0IKIIOYCHHEM
K cetn «IHTEpHET» U TOCTYINOM B JIEKTPOHHYIO HH)OPMAITHOHHO-00pa30BaTeNbHYIO Cpey Y HUBEPCHUTETA.

7.2 | Aynuropun st CaMOCTOSATEIBHON pabOTHI ¢ MOIKITIOUCHNEM K ceTH «IHTepHeT» U JOCTYIIOM B 3JIEKTPOHHYIO
MH()OPMaAIMOHHO-00pa30BaTENBHYIO CPEeAy Y HUBEPCUTETA.

7.3 | KoMITbIOTEpHBIH KITacc C MOIKITIOUEHUEM K ceTH «IHTepHeT» U TOCTYIIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpely Y HUBEpCUTETA.

8. METOANYECKHUE YKA3AHUWSA JJIS1 OB YJAIOIIIUXCS IO OCBOEHUIO JUCIUIIVIMHBI (MO YJIS)

Kypc npoBogurcst B popmMe TEKIINOHHBIX U JJAOOPaTOPHBIX PaboT.

Jlex1iust - oiHa U3 OCHOBHBIX (hOpM opraHU3aIy yueOHOTO Mpolecca, IpeCTaBIsoNnas cob0i ycTHOE, MOHOIOTHUYECKOE,
CHCTEMaTH4ECKOE, OCIIEA0BATENEHOE U3II0KEHHUE TIPENoIaBaTeIeM yueOHOro MaTepHaa ¢ ISMOHCTpaluei ciaiiioB u GuiIbMoB.
Pabota oOygaronuxcs Ha JIEKIIUX BKIIIOYAeT B ce0sl: COCTABIICHHE WM CIIeKEHHE 32 TUTAHOM YTEHHS JICKIINH, HAITNCAHUE KOHCIICKTa
JIEKIIUH, TOTIOTHEHHE KOHCIIEKTa PEKOMEHJOBaHHOM tuTepaTypoil. TpeOoBaHHs K KOHCIIEKTY JIEKIU: KPaTKOCTh, CXeMAaTHYHOCTb,
Hociea0BaTeNbHas (UKCALMS OCHOBHBIX MOJIOXKEHHH, BBIBOZOB, (GOPMYITUPOBOK, 00001eHHH. B KOHCIIEKTE HY)KHO HOMEYaTh
Ba)KHBIE MBICIIH, BBIICIIATH KITFOUEBHIE CIIOBA, TepMHUHBL. [lociemyromas padoTa Hag MaTepHaioM JICKIIMH MTPeayCMaTPUBACT
IIPOBEPKY TEPMUHOB, IOHATUH € IOMOLIBIO SHIUKIIONENU, CII0Bapeil, CIPaBOYHHUKOB C BBIIMCHIBAHUEM TOJIKOBAHUN B Te€Tpajib. B
KOHCIEKTE HY>KHO 0003HaYUTh BOIIPOCHI, TEPMUHBI, MaTepUall, KOTOPBIi BBI3BIBAET TPYAHOCTH, IOMETUTH U TOMBITaThCA HANTU
OTBET B peKOMeHIyeMoi iuteparype. Ecnu camocTosiTenbHO He yaaeTcs pa3o0paThesi B MaTepuaie, Heo0Xo uMo c(hOpMYIHPOBATH
BOIIPOC

U 33JaTh TIPENoJaBaTelo Ha KOHCYIBTAIUY, Ha TPAKTHUCCKOM 3aHITUH.

Jlex1uy COnpOBOKAAIOTCS MYIbTUMEIUIHON MTpe3eHTaluel, CTyJeHTaM peBapUTENbHO MPEAOCTaBIIAIOTCS KOHCIIEKTHI JIEKIUH B
ANIEKTPOHHOM BHJIE, KOTOPBIE PEKOMEH/TYeTCsI paciiedaTaTh M UCIOIb30BaTh KaKk OCHOBY ISl COOCTBEHHBIX 3aITHCeH.
JlabopaTopHble pabOTEI HEOOXOAUMBI IS TOYICHUS] yMEHUH M HABBIKOB PAaOOTHI ¢ HU(PPOBEIM 000PyIOBAHHEM H IPOTPAMMHBIMH
cpencramu. JlabopaTtopHble paboThI MPOBOAATCSA B KOMIIBIOTEPHBIX KJIaccax, MOAKIIOYEHHBIX K CETH HHTEPHET, OCHAIIIEHHBIX
MYJIBTUMEIUHHBIM 000pYyI0BaHHEM B COOTBETCTBHH C METOANYECKUMHU PEKOMEHAAIMSAMU JUIs 1ab0opaTopHEIX padot. Kak npasuiio,
71a00paTOpHbIE 3aHATHS MPOBOAATCS TSI KAXKIOH ITOTPYIITEl OTAENEHO.

Tect - 3T0 cucTeMa CTaHAAPTU3UPOBAHHBIX BOIMPOCOB (3a1aHMUIA), TO3BOISIOMNX ABTOMAaTH3UPOBATh MPOIEAYPY H3MEPEHHUS YPOBHS
3HaHUI ¥ yMeHHI oOydaronuxcs. TecTsl MOTYT OBITh ayTUTOPHBIMU M BHEAYyIUTOPHBIMHU. [IpenogaBaTens JOBOJUT 10 CBEACHHS
CTYAEHTOB

nH(pOpMANHNIO 0 IPOBEAECHUH TECTa, €ro GopMe, a TakkKe O pas3zelne (TemMe) JUCIUILINHEIL, BRIHOCHMON Ha TECTHPOBAHUE.

IIpu caMOCTOSTENBHOM MOATOTOBKE K TECTUPOBAHHIO CTYJCHTY HEOOXOIUMO:




npopaboTaTh MaTepHal 1Mo IUCHHIUTHHE. [IpOKOHCYIBTHPOBATHCS C IPEoaBaTeieM 110 BOIPOCY BEIOOpa YIeOHOM

JTUTEPATYPHI,

BBISICHUTbH YCJIOBUSI TECTHPOBaHuUs 3apanee. HeoOX01iuMo 3HATh, CKOJIBKO 33aHuil B TeCTe OYAET MPEAI0KEHO, CKOJIBKO BPEMEHU
OTBOJUTCS Ha TECTHPOBAHHE, KAKOBA CHCTEMa OIICHKH PE3yJIbTATOB U T.II.

paboTast ¢ TecTaMu, BHUMATEIBHO H JI0 KOHIIA TIPOYECTh TECTOBOE 3aJJaHHe U MpeJiaraeMble BApPHAaHTHI OTBETOB; BHIOPATh
MpaBUIbHBIE (MX MOXKET OBITh HECKOJIBKO); Ha OTAEIEHOM JIUCTKE OTBETOB BBIHCATH HU(PY BOMPOCa U OYKBEI, COOTBETCTBYIOIINE
HpaBIIBHBIM OTBETaM. B ciydae KOMIBIOTEPHOTO TECTUPOBAHHMS YKa3aTh OTBET B COOTBETCTBYIOIIEM MOJIE (TOJISX);

B IIPOIIECCE PEIICHU KEeNaTeIBHO MPUMEHITh HECKOJIBKO ITOIX0I0B B PEIICHUH 33/IaHHS. DTO MO3BOJIIET MAKCUMAIBHO THOKO
OTIEPHPOBATH METOJIAMH PELICHUS, HAXOSI KXKIBIA pa3 ONTUMAbHBIA BApUAHT.

PELINTH B IIEPBYIO OYCPEb 3adaHHsI, HE BHI3BIBAIOIINE TPYIHOCTEH, K TPYJHOMY BOIPOCY BEPHYTHCS B KOHIIE.

OCTaBHTh BPEeMs JUIS IPOBEPKH OTBETOB, YTOOBI H30€)KATh MEXaHHYCCKUX OIIHOOK.

Mertoanyeckue pekoMeHaanuu 1uist ooydatomuxcs (¢ OB3)

Iox cnenuanbHBIMU YCIOBUSIMHU ISl HOTy4eHHsl 00pa30BaHHs 00YJarOMUMUCS ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 310POBbS
MOHMMAIOTCSI YCIIOBHUS 00YdEHHMs!, BOCIIUTAHHS M Pa3BUTHS, BKJIIOUAIONINE B ce0sI HCIOJIB30BaHUE CIICIIATBHBIX 00pa30BaTEIbHBIX
MpOTpaMM M METOJI0B OOYHIEHHS U BOCITUTAHHS, CIIEIHAIFHBIX YIeOHUKOB, YIeOHBIX TOCOOMH M ANAAKTHUECKUX MATEPHATIOB,
CIIEIMAbHBIX TEXHUUECKHUX CPEICTB 00ydeHHs KOJUIEKTUBHOTO U MHAWBHIYaIbHOTO MOJIB30BaHus. [locTpoeHne 06pa3oBaTeIbHOTO
nporecca OpHEHTHPOBAHO HA YYET WHIMBHUYaIbHBIX BO3PACTHBIX, NCUXO(U3HIECKNX 0COOCHHOCTEH 00yJarommxcsl, B YaCTHOCTH
MpeIoIaraeTcsi BO3MOKHOCTD Pa3padOTKH HHIANBHAYaIbHBIX yUeOHBIX IIaHOB. Peanm3anis HHANBHYaIbHEIX yIeOHBIX TIAHOB
COMPOBOXKIACTCSA MOAIEPAKKOH THIOTOPA (POJAUTENS, B3ABILIETO HA ce0s THIOTOPCKHE (QYHKINHU B Iponecce 00ydeHNs], BOJIOHTEPA).
O6yuaromuecs: ¢ OB3, kak 1 Bce OCTalbHbIE CTyAEHTHI, MOTYT 00y4aThCsl [0 HHANBUAYAJIbHOMY yIeOHOMY IUIaHy B
YCTaHOBJIEHHBIE CPOKH C yI€TOM MHJMBUIYaTbHBIX OCOOCHHOCTEH U CIIEIMANIbHBIX 00pa30BaTEIbHBIX OTPEOHOCTEH KOHKPETHOTO
oOyuqarormerocs. [Ipu cocTaBneHNN HHANBUIYATLHOTO Tpaduka oOyderns i un ¢ OB3 BO3MOXKHBI pa3IndHbIe BapHAHTHI
MpPOBEICHNS 3aHATHH: IPOBEACHNE NHIUBHUIYaIbHBIX TN IPYIIOBBIX 3aHATHI C LEITbIO YCTPAHEHHS CI0XKHOCTEH B YyCBOCHHU
JIEKLIHOHHOTO MaTepuana, HOATOTOBKE K CEMHHAPCKUM 3aHATUSAM, BBITIONHEHUIO 33laHUI 110 CaMOCTOATENbHOM paboTe. [lyis mui ¢
OB3, 1o ux mpock6e, MOTyT OBITh aTaNTHPOBAHBI KaK CAaMH 33 JaHUs, Tak ¥ (JOPMBI UX BBHIIOIHEHNUS. BeimonHeHne mox
PYKOBOJCTBOM IIPENOJaBaTeNs MHINBHIYaIbHOTO IPOEKTHOTO 3aJaHNUS, TO3BOJISIOIETO COYETaTh TEOPETHIECKUE 3HAHUS U
HpaKTHYECKUE HABBIKK; IPUMEHEHHE MYIbTUMEIUHHBIX TEXHOJIOTHH B MpOLiecCe 03HAKOMUTENBHBIX JIEKIIUHA 1 CEMHHAPCKUX
3aHATHH, 9TO TO3BOJISIET SKOHOMHTH BPEMs, 3aTPadNBacMO¢e Ha M3JI0)KCHIE HEOOX0IMMOTO MaTepHaa 1 YBEIIMIUTH €T0 00bEM.
Jn1s1 ocyIiecTBIIGHHS IPOIEAYP TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH M IPOMEXXYTOUHOH aTTECTAIIH IIPETIOIaBaTelH, B
COOTBETCTBHH C IIOTPEOHOCTSIMHU CTY/I€HTa, OTMEUECHHBIMU B aHKETE, U PEKOMEHIAIUAMHE CIIEIUATNCTOB Je(hEeKTOIOTHIECKOTO
npo¢uist, paspadarsiBaeT HOHIBI OLIEHOYHBIX CPEJCTB, aJAITHPOBAHHBIC JJIS JIUL C OTPAaHHMYEHHBIMH BO3MOKHOCTSIMH 3710POBBSI U
TIO3BOJISIONINE OIIEHUTH TOCTHKEHHE UMH 3aIUIaHUPOBAHHBIX B OCHOBHOM 00pa30BaTEeI-HOM IIporpaMMe pe3ylibTaToB O0ydeHHUs U
YpOBeHB c(OPMUPOBAHHOCTH BCEX KOMIETCHITHH, 3aIBIEHHBIX B 00pa3oBaTenbHOM nporpamme. @opma mpoBeeHus TeKyImeH
aTTecTauuu Uit ctyaeHtoB ¢ OB3 ycraHaBiMBaeTcs ¢ y4€TOM WHAWBUAYAIbHBIX MCUX0(PH3NUECKHX 0COOEHHOCTEH (YCTHO,
NHUCBMEHHO Ha Oymare, MMICbMEHHO Ha KOMIIbIOTEpE, B (hopMe TecTHpoBaHus u T.11.). JIunam ¢ OB3 MoxeT OBITh MpeoCTaBICHO
JIOTIOTTHATENBHOE BPeMs JUIS TIOATOTOBKH K OTBETY HA SK3aMCHE, BRITIOJTHEHHUS 3aJaHUS JUIT CAMOCTOSTENBHOMH paboTHL.

IIpu HE06XOAUMOCTH CTYAEHT C OTPAaHUIEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI ITOJJa€T MUCbMEHHOE 3asBICHHE O CO3aHUHU I HETO
CIIeIMAaJIbHBIX YCIOBUH B Y4eOHO-METOIMYECKOE YIIpaBJICHHE Y HUBEPCUTETA C IPUIIOKEHNEM KOMHIT JOKYMEHTOB,
MOJTBEPKIAIOLIMX CTaTyC MHBaIuIa 1K auna ¢ OB3.
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