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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

O3HakoOMJIEHHE CTYACHTOB C HWHCTPYMEHTAaMHM YOpPaBJICHUS  y4eOHBIM
MPOLIECCOM Ha OCHOBE JaHHBIX

1.2 3apauyu u3dyyeHus JUCUMIIMHBI

O3HakOMJIECHME C HCHCTPYMEHTaMM CHUCTEMa MOAJEPKKH YCHEIIHOCTH
0o0y4eHHUsI, CHCTEM MOHUTOPHHTA y4eOHOTO MPOIlecca, PEKOMEHIaTeIbHbIX CUCTEM

1.3 IlepeueHb IUIAHHPYEMBIX Ppe3yJdbTATOB O0YYEeHHUS MO AUCUHMILIHHE
(MOay/110), COOTHECEHHBIX ¢ IUIAHMPYeMbIMH pe3yJbTATaAMH  OCBOCHMS
o0pa3oBaTeJIbHOI MPOrpaMMbl

Koa n HanmeHoBaHue MHOUKaTopa 3aI'I.I'IaHVIDOBaHHbIe pe3ynbTtaTthbl 06y‘-IeHVIF| no ancuuniunHe
AOOCTUXEHNA KoMneTeHunn

ITK-3: Cnocoden ynpapJsiTb pa3pa0oTKoi POAYKTOB, YCJYI U PelICHHH HAa OCHOBE
JAHHBbIX.

TIK-3.1: 3HaeTr: coCTOSIHUE U 3HaTh OCHOBHBIC HCTOYHUKH 00pa30BaTENbHbIX JTAHHBIX,
HEPCIICKTUBBI PA3BUTHS CIOCOOBI XpaHEeHHUs JaHHBIX, OpraHU3aluu coopa
WH(POPMAIIMOHHBIX TEXHOJIOTUH, | IaHHBIX, THUIIBI YJICKTPOHHBIX 00YYAIOIINX CUCTEM
TEXHOJIOTHIA JaHHBIX B Poccuu n
B MUPE; COBPEMCHHEBIC H TEXHOJIOTHSIMH U3BIICUCHHSI 00Pa30BATEIIBHBIX JJAHHBIX
MEPCIIEKTUBHBIE METOIBI COOPa, | U3 IJEKTPOHBIX aBTOMATU3MPOBAaHHBIX cucTeM. LMS
XPaHCHHSI U TIepe1auu JTaHHBIX;
UCTOYHUKH JTaHHBIX,
WHTCHCHBHOCTh T€HEPAIIH
JTAHHBIX UCTOYHUKAMH;
TEXHUYECKHUE CPEJICTBA U CPEJIBI
cOopa, xpaHeHus 1 00paboTKH
JTAHHBIX; COBPEMEHHBIC U
NEPCIICKTHUBHBIE CPEIICTBA
BU3YAITU3aINH U
UHTEPIPETAINH JaHHBIX;
HCCJIEI0BAHUE OIIEpaLIUil;
MalIMHHOE 00yUeHHE;
MareMaTu4ecKoe
MO/JICIIMPOBAHUE; METOIBI
CPaBHUTEIILHOTO aHATH3A.

[K-3.2: CnocoGeH mpoBOIUTh 3HaTh METO/Bl OPraHU3ALUHU TIE1arOTHYECKOr0
AHATUTUYECKHE U TIONCKOBHIC 9KIEPUMEHTA, METOIbI COOpa 0Opa30BaTENbHBIX JaHHBIX
UCCIICIOBAHUS 110 TEMAaTHUKe MCTOJIb30BaTh CTATUCTUYEKHE METOABI sl 00paboKu
MH()OPMAITOHHBIX TEXHOJIOTUH, | pe3yJIbTaTOB SKCIIEPUMEHTOB C YUETOM CIielu(uKn
TEXHOJIOTHA JaHHBIX. JTAHHBIX

crioco0amu 00pabOTKH PE3yJIbTATOB MEIarornyecKoro
HKCTIIEPUMEHTA

ITK-4: Cniocoden pa3padaTpiBaTh H BHEAPATH HOBbIE METOABI H TEXHOJIOTHH
HCCJIJOBAHUSA JAHHBIX.




T1K-4.1: 3HaeT: cOCTOSHUE U
MEePCIEKTUBBI PA3BUTHUS
UH(GOPMAIIMOHHBIX TEXHOJOTHA,

MCTOAbI BU3YyAINU3AllUN U HAITIAAHOTO IPCACTABIICHUS
06p830BaT€J'IBHI>IX JaHHBIX, MATCMAaTUYCCKYIO OCHOBY
MCETOJ0B MAllTMHHOI'O O6y‘leHI/I$I, npeAHAa3HAYCHHBIX IJIA

TEXHOJIOTUM JAaHHBIX B Poccuu u
B MUPE; COBPEMEHHBIE U
HEepCIEeKTHUBHBIE METOIbI COOPa,
XpaHeHUsI U TIepe/laud JaHHbBIX;
HMCTOYHHUKH JAHHBIX,
WHTEHCUBHOCTh T€HEPAINH
JTAHHBIX UCTOYHUKAMU;
TEXHUYECKHE CPEJICTBA U CPEJIBI
cOopa, XxpaHeHus1 U 00paboOTKH
JAHHBIX; COBPEMEHHBIE U
NEepPCHEKTUBHBIE CPEACTBA
BU3yaU3alllu1 U
WHTEPIpPETAUHU JaHHBIX;
HCCIIEIOBAHUE OTEpaIlnii;
MaluHHOE 00y4YeHue;
MareMaTu4yecKoe
MO/ICJIUPOBAHUE; METOIBI
CPaBHUTEJILHOTO aHATH3a.

aHaM3a 00Pa30BaTENIbHBIX JIAHHBIX

OLICHUBATH YCJIOBHSI IPOBEICHUS IKCIIEPHMEHTA,
COCTaBJIATH TUIAH 3KCIIEPUMEHTA, PEATU30BBIBATH
MIPOBE/ICHUE IKCIIEPUMEHTA

[1K-4.2: CiocobeH npoBOANUTH
aHATUTHYECKUE U TTIOUCKOBEIE
HCCJICAOBAHMUS 110 TEMAaTHKE
MH(GOPMAIIMOHHBIX TEXHOJOTH,
TEXHOJIOTUM JTaHHBIX.

OCHOBHBIE 33141 U METO/Ibl aHATHU3a 00Pa30BaTEIbHBIX
JTAHHBIX

CTaBUTH 33/1auy MAIIMHHOTO 00Yy4YeHHUs, T0A0UpaTh
MOAXOISALINE METOABI PELICHUS 3a4a4 C Y4ETOM
cnenuduKu o0pa3oBaTeIbHbIX TaHHBIX, TPOBOAUTH
COJIEpIKaTeIbHYI0 MHTEPIPETALMIO PE3YJIbTaTOB AaHAIN3A
HaBBbIKAMU MPOTPAMMHUPOBAHMSI METO/I0B MAILIUHOTO
00y4YeHMs U CTAaTUCTHUECKOTO aHaIM3a Ha sI3bIKaxX
nporpammupoBanus Python, R




I1K-4.3: 3HaeT: COCTOSHUE U
MEPCIIEKTHUBBI PA3BUTHS
UH(GOPMAIIMOHHBIX TEXHOJOTHA,
TEXHOJIOTUM JaHHBIX B Poccuu u
B MUpE; CYIIECTBYIOIINE U
MEPCIIEKTUBHBIE METOIBI 1
[IPOTPaMMHBIN HHCTPYMEHTApUU
TEXHOJOTUM JTaHHBIX;
CYILIECTBYIOIINE U
MEPCIIEKTUBHBIE METOIBI 1
[IPOTPaMMHBIN UHCTPYMEHTApUU
TEXHOJIOTUM JAaHHBIX;
npeaMeTHas 00J1acTh
HCIIOJIB30BaHUS TEXHOIOTHI
OOJIBIINX JTaHHBIX;
COBPEMEHHBIN OMBIT
HCIOJIb30BaHUS TEXHOIOTHM
JIaHHBIX; MATEMaTUYECKOE
MOJICTTUPOBAHUE; METO/IbI
CPaBHUTEIBHOIO aHAIN3a
METOJIOB, MOJIEJIEN, AITOPUTMOB,

OCHOBHBIE ITPOrpaMMHbIE MPOYKTHI, TPEeTHA3HAYCHHbIE
U1t cOopa, 00pabOTKU M aHATH3a TAHHBIX

MIPOrPaMMHO PEaTH30BbIBATh AITOPUTMBI MAIIUHHOTO
oOydeHus 111 00pabOTKH U aHATH3a 00pPa30BaTeIbHBIX
JTAHHBIX

HaBBIKAMU MPOTPaMMHUPOBaHus Ha si3bikax Python, R

TEXHOJIOTUN U
MHCTPYMEHTAIbHBIX CPE/ICTB;
CYIIECTBYIOIINE U
MEPCIIEKTUBHbBIE
MareMaTu4ecKrue METOIbI U
UHCTPYMEHTAIbHBIE CPEICTBA
aHaIM3a JIaHHBIX;
CYILIECTBYIOIINE U
MEPCIIEKTHUBHBIE METOJIBI
00paboTKM TaHHBIX; METO/IBI
MAaIIMHHOTO O0YYeHHUS;
COBpPEMEHHBIE U IEPCTIEKTUBHbBIE
METOJIbI cOOpa JaHHBIX;
MCTOYHUKU JaHHBIX,
WHTCHCHUBHOCTh T€HEPAIIH
JTAHHBIX UCTOYHUKAMH;
TEXHUYECKUE CPEACTBA U CPEbI
cOopa, xpaHeHus: 1 00paboTKH
JAHHBIX; COBPEMEHHBIC U
NEPCIEKTUBHBIE CPECTBA
BU3YAITU3alNU U
UHTEPIIPETAUH TaHHbIX;
IIPUMEHEHNE TEXHOJIOTUN
JAHHBIX B IPAKTUYECKUX
3ama4ax MpeIMeTHON 00acTu;
nokazarenu 3 HEKTUBHOCTH
TEXHOJIOTUM JaHHBIX.




[1K-4.4: CiocobeH npoBOJAHUTH
AQHATUTHUYECKHUE UCCIICOBAHNUS
10 TeMaTHKe WH(POPMAITUOHHBIX

OCHOBBI METOJOJIOTHUH ITPOBEACHUS HAYYHBIX
HUCCIIeJOBAaHUN
IUIAHUPOBATh HAYYHOE UCCIIEI0BAaHUE, IPOBOAUTH

TEXHOJIOTUH, TEXHOJIOTHI
JaHHBIX; BBIMIOJIHATH HAYYHBIC
HCCIICTOBAHUSI.

OLICHKY a[l€KBaTHOCTH PE3YJIbTATOB UCCIICOBAHUS
HAaBBbIKaMU IPEJICTABJICHNS PE3YJIbTaTOB UCCIECIOBAHUM

YK-1: CnocoleH ocyniecTBJISATH KPUTHYECKUI AaHAJM3 NPOOIeMHBIX CUTyallii HAa

OCHOBE€ CHCTEMHOI'O 110AX01a, BbI

padaTbIBaTh CTPATErnI0 AeHCTBHIA.

VK-1.1: Ananusupyer
pOOJIEMHYIO CUTYalLUIO KaKk
CHCTEMY, BBISBIIS €€
COCTABJISIFOIINE M CBSI3U MEXITY
HUMH.

YK-1.2: Onpenensiet npoOensl B
uHpOpMaIK, HEOOXOTUMON IS
perieHus IpoOIeMHON
CUTYAIlNH, U IPOEKTUPYET
MIPOLIECCHI IO UX YCTPAHEHHUIO.

VK-1.3: Kputrnuecku oneHuBaeT
HAJIe)KHOCTb UCTOYHUKOB
uHpopMaluu, paboTaet ¢
IPOTUBOPEYNBOM MH(OpManeit
U3 Pa3sHbIX UCTOYHHUKOB.

VK-1.4: Pa3pabarsiBaet u
COJICPXKATEILHO apTyMEHTHPYET
CTPATEeTHIO PEIICHUS
poOJIEMHOI CUTyaIuy Ha
OCHOBE CUCTEMHOTO U
MEXKTUCIIUTUTMHAPHBIX
TIO/TXOJIOB.

VK-1.5: Vcnonb3yeT J10ruKo-
METOA0JIOTUYECKUN
WHCTPYMEHTAPUM IS
KPUTUYECKON OLICHKH
COBPEMEHHBIX KOHUEIILINI
bun0co(pCcKOro ¥ CONUATHLHOTO
XapakTepa B CBOEH MPEIMETHOMN
obnacTu.

1.4 Ocol0eHHOCTH peaM3auMu IUCIUTLTHHBI

SI3BIK peanu3anuy IUCHUILIMHBL Pycckwil.

Jucturuinaa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 1.(36)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
MIPAKTHYCCKUE 3aHATHS 0,5 (18)
CamocrosiTesqbHas padora
2 (72)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHsaTUA
CamocrosTenbHast
JIEKIIUOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC 3N0C 3UOC
1. IlpoexkuTpoBanue HHGOPMALMOHHOM Cpe/ibl YIIPABJIEHHUS Y4eOHbIM MPOLECCOM
1. MHCTpyMEHTHI MOHUTOPHHTA YYEOHOTO TIpoIiecca 6
2. UHCTpyMEHTHI MOHUTOPHHTA YYEOHOTO TIpoIiecca 6
3. UHCTpyMEHTBI MOHUTOPHHTA YY€OHOTO TIpoIiecca 16
4. PexoMeHaTeIbHbIE CUCTEMBI 6
5. PexoMeHnarenpHbIE CUCTEMEI 6
6. PexoMeHarenbpHbIE CUCTEMEI 42
7. PazpaboTka cucTeM MOACPKKH YCIICITHOCTH O0yICHHS 6
8. Pa3zpaboTka cucteM MOAAEPKKH YCIEITHOCTH 00yUeHUS 6
9. PazpaboTka crcTeM MOJEPKKH YCIIEITHOCTH O0yICHHS 14
Bcero 18 18 72




4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3IaHUA:

Kpasuosa E. JI., Hukudoposa 3. M., Cnekrop FO. E. Maremarudeckoe
TJIAaHUPOBAHUE IKCIIEPUMEHTA M CTaTUCTUYECKas 00pabOTKa pe3yIbTaToB:
y4e0.-MeTOI. KOMIUIEKC |11 CTyeHToB Hamp. moar. 150100.62
«MarepuanoBeieHUE ¥ TEXHOJIIOTUN MarepuaaoBy, Tpodus
150100.62.00.02 «®Puzuko-xumusi Mmarepuanos u npoueccon» |(KpacHosipek:
CDY).

MuxarneB A.C KoMIbIOTEpHBIN CTaTUCTUUECKUIN aHATU3 JaHHbBIX: [y4ueo-
METO/I. MAaTEPUATBI K U3YUCHUIO TUCIUILIIMHBIL 115 ...09.03.04 TIporpammuas
unxenepus |(Kpacnosipck: COY).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe

o0ecreyeHne, B TOM YHCJIe OTeYeCTBEHHOT0 MPON3BOACTBA (IPOrpaMMHOe

06ecneqe}me, Ha KOTOPO€ YHUBECPCUTET UMEET JTUINECH3NI0, 4 TAKIKE CBOﬁO}IHO

DAacIDOCTDAHAEMOE MDOrDAMMHOE o0ecredeHmne):
1. LMS Moodle, R 4.0 u Beimie, RStudio, Python 3.0 u BeIze.

4.3 NUnTepHeT-pecypchl, BKIWOYas NpodeccuoHaIbHbIEe 0a3bl JAHHBIX

H I/IH(I)ODMaIlHOHHBIe CIIpaBOYHBIC¢ CUCTEMBI:

S ®oHa OLEHOYHBIX CPEICTB

OI_ICHOLIHLIC CpCACTBA HAXOAATCA B IIPUIIOKCHHUH K pa60q1/1M IIporpaMmmam

JUCHUIIIINH.

6 MartepuajbHO-TeXHHYeCKasi 0a3a, He00X0AMMAA [IJIsl OCYLeCTBJICHHS

00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHEe (MOLYJII0)

JUIS JIEKIMOHHBIX 3aHATUH - ay TUTOPUS C IIPOEKTOPOM, JUIS IIPAKTUYECKUX -
KOMITbIOTEPHBIN KJ1acC
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