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AHHOTALMSA
paboueii nporpammel yueOHoi qucuuminiabl 51.0.18 «MHoromepHblie cTaTH-
CTHYECKHEe MeTOAbD» VISl MOAr0OTOBKH 0akajiagpa no HanpasjaeHuio 09.03.02
«NudopmanmnoHHble CHCTEMbI H TEXHOJIOTHH», HANPAaBJEHHOCTAM «DyJuicTeK
pa3padoTkay», «CucTeMHasi aHAJMTHKA U pa3padoTKa MPporpaMMHOro odecneve-
HHS»

Lleab ocBoeHusi ucuMnIMHbIE: Llenbi0 ocBOeHUS TUCHUIUIMHBL « MHOTroMep-
HBIC CTATUCTUYECKHE METOJBD» SIBISETCS OCBOCHHE CTYJACHTAMH TECOPETUYCCKUX H
NPAaKTUYECKUX 3HAHUH U MPUOOpPETeHHEe YMEHUI M HAaBBIKOB B 00JIACTH NPUMEHECHUS
MHOTOMEPHBIX CTATHUCTUYCCKUX METOJOB JUIsl aHAIM3a JAHHBIX, B TOM YHCIE B ar-
papHOM CEKTOpE SKOHOMMKH, C UCIIOJb30BaHUEM IU(PPOBBIX TEXHOJIOIHI U MHCTPY-
MEHTOB.

MecTo AUCHMIUIMHBI B Y4eOHOM IUIaHe: JIMCLUUIUIMHA BKJIKOYEHa B 00s3a-
TEIBbHYIO0 YacTh ONoka 1 ydeOHOro riaHa mo HampapiaeHuio moarotoBku 09.03.02
«H(popMaliMOHHBIE CUCTEMBI U TEXHOJIOTUM». JIMCIMIIIMHA OCBauBaeTCs Ha 3 Kypce
B 6 cemecTpe.

TpebdoBaHusi K pe3yJibTATaAM OCBOEHHUS JUCUMILUIMHBI: B PE3YyJIbTaTe OCBOC-

HUS JTUCUHMIUITMHBI (POPMHUPYIOTCS CICAYIONIME KOMIETCHUMH (MHauKaTopel): YK-1
(VK-1.1; YK-1.2; YK-1.3); OIIK-1 (OIIK-1.1; OIIK-1.2).

Kparkoe coaep:kanme nucuunannbl: CojepKaHie MHOIOMEPHBIX CTATHCTH-
YECKUX METOA0B. MHOTOMEpHBIC cpefaHue. MepapXudeckuil KiIacTepHBbIA aHaIH3.
Merton k-cpennux npu peanusaluy KJIACTEPHOro aHanuza. Mepwl OJIM30CTH: €B-
KJIHIOBO PACcCTOSHUE, KBAApaT CBKJIMIOBA PACCTOSHUS, PACCTOSHUE TOPOJCKUX
KBapTaJloB, paccTosinue YeObllieBa, CTENEHHOE PacCTOsIHUE, paccTOsiHue MHUHKOB-
cku. MeTonbl OOBEAMHECHUS: OJIMHOYHOM CBSI3M, TIOJHOW CBSI3M, HEB3BEIICHHBIX U
B3BCILICHHBIX MONAPHBIX CPEAHUX. B3BEIICHHbI M HEB3BEILICHHBIN LIEHTPOUIHBIN
meton, metoa Bapaa. CymHocTs u HazHavyeHue GakTopHoro aHanuza. OOIHOCT U
XapakTepHOCTh. DaKTOpHBIC HArpy3Ku, Ux cojaepxanue. Onpeznenenue GpakTopos,
Meto riaBHbIX KOMMNOHEHT (PCA) u unentponansiii Metoa. OnpeaeneHue yucia
¢dakTopoB. Bpanienne matpuiisl (pakTOpHBIX HArpy30K, €ro meidb MeToasl Bpalile-
HUS: BapUMakc, KBapTUMakKc, OMKBapTUMaKC, 3KBUMakKc. JMCKpUMUHAHTHBIA aHa-
U3, ero Ha3HaueHue. [ pynmupyroniue u AMCKPUMHUHAHTHBIC TiepeMeHHbie. Kpure-
puii 4 - Yunkca. Mogens MANOVA. Tlocr-xok ananus. I[lonpaBku Ha MHOXe-
ctBeHHbIe cpaBHeHUs (boudepponn). OOmmuit alrOpuTM KAaHOHMYECKOTO aHAIN3a.
AHanu3 kaHOHMYECKUX IepeMeHHbIX. CozjepkaHue U OOLIMH aJirOPUTM KOBapua-
mnonHoro ananmm3a. Metpuueckoe MIII (Classical MDS, CMDS). Hemerpuueckoe
MII (Non-metric MDS, NMDS). B3semennoe MII (Weighted MDS). Muoromep-
HOE HOpMaJbHOE pacmpenenenue. MuoromepHoe pacnpenenenue Creronenta. [la-
pamerpudeckue mozenu. Hemapamerpuueckue mojenu. baiiecoBckuii moaxo..

Ob6mas TpyroeMKoCTh AUCHUIIMHBI: 108 gacoB / 3 3au.en.

IIpoMeRyTOYHBIH KOHTPOJIb: 3a4CT C OLICHKOM.

1. leanb ocBOeHHS AHCHUILIHHBI
[les1br0 OCBOCHMS TUCUUIUIMHBI « MHOTOMEpHBIC CTATUCTUYECKUE METOIbI» SB-
JISIETCS OCBOCHUE CTYACHTAMHU TEOPETHYCCKUX M MPAKTHYCCKUX 3HAHUM U MpHoOpe-
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TEHUE YMCHHMU M HAaBBIKOB B 00JIACTH NMPUMECHEHUS MHOTOMEPHBIX CTAaTHCTHYECKUX
METOJIOB JIJIsl aHAJIN3a JAHHBIX, B TOM YHUCJIE B arpapHOM CEKTOpe PYKOHOMHKH, C UC-
M10JIb30BaHUEM IIU(PPOBBIX TEXHOJIOTMH U HHCTPYMEHTOB.
2. MecTO IMCUMILUIMHBI B Y4eOHOM mporuecce

Jucnunnuaa « MHOTOMEpPHBIE CTATUCTUYECKHE METOIbD) BKIIOUEHA B 00s3a-
TEJIBHYIO0 YacTh AUCUMILIMH Osioka 1 yuyeOHoro nnana. Jlucuumiauna «MHoroMmepHsie
CTAaTUCTUUECKUE METO/IbI» pean3yeTcsi B cooTBeTcTBUU ¢ TpedoBanusimu GI'OC BO,
npodeccuonanpHoro crangapra, OIIOIT BO u YyeOHoro njiaxa mo HarpabJICHHIO
09.03.02 «MubDOpMaIIMOHHBIE CUCTEMBI M TEXHOJOTHWY» (HAIMpaBiIeHHOCTH «DyIui-
cTeK pa3paborka», «CucTeMHas aHAJIMTUKA U pa3paboTKa NporpaMMHOro obecrieye-
HUS).

Jucuuminaa «MHOroMepHbIE CTaTUCTUUECKUE METObD) IO3BOJISICT YSICHUTH
CoepKaHMUe, YCIOBHUS U MPAKTUKY MPUMEHEHHUS METOJ0OB MHOTOMEPHOTO aHalu3a B
COBPEMCHHBIX HCCleAoBaHUAX. JlaeTcs OLleHKa JOCTOMHCTB MU OTPAaHUYCHHI OCHOB-
HBIX METO/IOB MHOTOMEPHOTO aHalin3a, BO3MOXKHOCTH COYETAHUS B UX MPUMEHECHUH,
B TOM YHCJE ¢ METOJAaMHU OJJHOMEPHOI'0 CTaTUCTHYECKOIO aHaiu3a. Jlucuuiimaa co-
3/1a€T HAyYHYIO M METOJMYECKYK) OCHOBY Ul NMPO(EeCcCHOHAIBHON IesTeIbHOCTH
aHANMUTUKA MaHHBIX B oOmacTsax «Cenbckoe xo3siictBo U AIIK», «Dxonomuka, du-
HAHCBHI U YIIPaBJICHUECY.

[IpeamiecTByOmMUMH KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyercs
aucuuIuinHa « MHOrOMEpHBIC CTAaTUCTHYECKUE METOIbI» sABIstoTCS: «Teopus Bepo-
ATHOCTEN», «MartemMarudeckasi CTaTUCTHKA», «JIuHelHas anreOpay», «Marematude-
CKMH aHaM3», «JlUCKpeTHas MatemaTuKa», «MeToabl ONTUMHU3ALUN», « IKOHOMET-
pUKay.

Jucuuminna «MHOroMepHbIE CTaTUCTUYECKUE METOJb» SIBJISCTCS OCHOBOIIO-
Jararomen sl U3ydeHus: CIeAYIONINX TUCHUIUINH: «MeToabl HCKYCCTBEHHOTO WH-
TEJIJICKTa», «bOJbIINE TaHHBIC B CEJILCKOM XO03SMCTBE.

Oco0eHHOCTHIO MUCHUIUIMHBI SIBISIETCS U3yYEHUE TEOPUU M MPAKTUKH TIPUME-
HEHHSI MHOTOMEPHBIX CTAaTUCTHYECKUX METOJOB IPU aHAIU3EC JAHHBIX B CEIBCKOM
XO034HCTBE U IKOHOMHKE, MCIOJB30BAHUEC ITUX METOJOB B KOMIUIECKCE C JPYIMMU
CTaTUCTUYECKUMH METOJaMU JJIsi TIPOTHO3UPOBAHUS OM3HEC-TIPOIIECCOB B arpapHOi
cepe.

PaGouas mporpamMmma nucHumiInHbl « MHOTOMEPHBIE CTATUCTUUECKUE METOIBD)
JUTSl UHBAJIMJIOB M JIMI[ C OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3710pPOBbs pa3padaThIBacT-
Cs UHJIUBUIYAIBHO C YYETOM OCOOEHHOCTEH MCUXO(U3UYECKOTO Pa3BUTHS, HHIUBU-
IyaJlbHBIX BO3MOKHOCTEH U COCTOSIHUS 3/10pPOBbsl TAKUX 00YYarOIIMXCS.

3. IlepeyeHb NIIAHMPYEMBbIX Pe3yJbTATOB 00YYeHHS 110 JHCHHILIHHE,
COOTHECEHHBIX € ILIAHUPYEMbIMHU Pe3yJILTATAMH OCBOCHHUS 00pa30BaTe/IbHOM
NpOrpamMmbl

N3yuenne nanHOM y4eOHOM IUCHMIUIMHBI HAMPaBICHO HA (OPMUPOBAHUE Y
00y4aroImuxcst KOMIETEHIUH, MPEACTaBICHHBIX B Ta0HIe 1.



TpeboBaHus Kk pe3yJibTATAM OCBOEHHS YUeOHOM JUCHMILTHHBI

Tabauua 1

Kon
KOMIIC-
TEHIIUH

Conepxanue

KOMIETeHIUHU (MJIK €€ YyacTH)

WNHaukaTopbl KoMIie-
TEeHIUH

B PE3YIbLTATC H3YUCHHA y‘le6H0ﬁ JHCHHITIITHHEL OﬁvanOH.IHeCH JOJKHBLL

3HAThb

3HaTb

3HATb

YK-1

CriocobeH ocyecTBIATh T10-
UCK, KDUTHUECKHI aHAIU3 U
cuHTe3 uHhOpPMaALIUU, IPUME-
HSITh CUCTEMHbIN MOJXO JI1st
peIIeHUs OCTAaBICHHBIX 3a/1a4

VK-1.1 3nate: MeTo-
JIMKY TOMCKa, coopa u
obpabdoTku napopma-
LIMU; aKTyaJIbHbIE POC-
cHiickue u 3apy0ex-
HbIC UICTOYHHKHU WH-
(hopmartnu B chepe
npodhecCUOHAIBHOM
NIesATEIIbHOCTH; METO/
CHCTEMHOI'0 aHaJlu3a

METO/IMKH NIOUCKa, cOopa
u 00padoTku nHpopma-
IUU; AKTYaJIbHbIC POCCUIA-
CKHE M 3apyOeIKHBIE UC-
TOYHUKHU MHQOPMaLUH B
cepe npodeccHoHanb-
HOH JeATEILHOCTH, METO]T
CUCTEMHOI'0 aHallu3a

YK-1.2 YMmets: nipu-
MEHSTb METOIMKH T10-
ucka, cbopa u obpa-
00TKH HH(pOpPMaLIUH;
OCYIIECTBIISATH KPUTH-
YECKUH aHAJIU3 U CUH-
T€3 UH(POpPMaLIUH, 110-
JYYEHHOM 13 pa3HbIX
HUCTOYHUKOB; MIPUME-
HATH CUCTEMHBIN OJI-
XOJ1 JUTsl pelIeHus Mo-
CTaBJICHHbIX 3aJ1a4

NPUMEHSTh METOIUKHU IO-
ucka, cobopa u odbpadborku
WHPOPMAIIUU; OCYIIECTB-
JSTh KPUTHUECKHIA aHalIn3
U cuHTe3 wuHpopMaluu,
MOJYYEHHOM U3 pa3HbIX
WUCTOYHUKOB; IPUMEHATH
CUCTEMHBI TMOIXOA JUIA
pellIeHUsI  TOCTaBJICHHBIX
3a1a4

VK-1.3 Bnagers: me-
TOJIaMH TIOMCKa, cOopa
1 00padOTKH, KPUTH-
YECKOr0 aHaJIM3a U

METOAMH IIOMUCKA, COO-
pa u 00padOTKH, KPUTHU-
YECKOro aHaJau3a U CUH-
Te3a HHOpMalLIMK; Me-
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Kon

B PE3YIbTATE H3YUCHHA yqeﬁﬂoﬁ JHCIHUITIITHHEBL oﬁvqalomuecs JOJIKHBL:

TaJIBHOI'O HCCJICIOBAHHS B

npohecCHOHANIBHOM NesATENb-

HOCTH;

aTh CTaH/1apTHbIC
npodeccuoHanbHbIe
3a71auy ¢ MPUMEHEHUEM
€CTECTBEHHOHAYYHBIX
1 OOIIEHHKEHEPHBIX
3HAHUH, METO0B Ma-
TEMaTUYECKOTO aHAJIU-
3a U MOJICJIMPOBAHUS

peuaTh CTaHapTHbIE
npogdeccuoHaIbHbIC 3a/a-
YU C IPUMEHEHUEM ECTe-
CTBEHHOHAY4HBIX U 00-
HICHH)KEHEPHBIX 3HAHUH,
METOJIOB MaTeMaTHYeCKO-
ro aHaJu3a U MOJAEIHPO-
BaHMs

Ne Conepxanue WNuaukaTopsl KoMIie-
n/m | <M KOMIIETEHIIUH (U1K €€ 4acTH) TEHLIUH 3HATh 3HaTh 3HATh
TEHLIUU
cuHTe3a HHpOpMaIHH; TOJAUKON CUCTEMHOIO
METOJIMKON CUCTEMHO- HOXO0/1a JIJIsl peLLICHUS
ro moJxoa JUis peiie- NOCTaBJICHHBIX 3a/1a4
HUS TIOCTaBJICHHBIX 3a-
Jau
4. |OIIK-1 |CnocobHOCTb NPUMEHSATD OIIK-1.1 3HaTb: OCHO- |OCHOBBI MATEMATUKH, (Pu-
€CTeCTBEHHOHAY4YHbIE H 00- Bbl MATEMATUKH, (PU3H- |3UKH, BBIYUCITUTEIBHOM
UICMH)KEHEPHbIC 3HAHUS, ME- | KH, BHIYMCIUTEIIBHON | TEXHUKH U IPOrpaMMHUPO- - -
TOJIbl MATEMAaTHYECKOT'0 aHA- | TEXHHUKH U IPOrpaM-  |BaHHUs
1M3a U MOJCIIUPOBAHUSA, TEO- | MHUPOBAHUS
5. peTnyeckoro v akcrnepumen- | OITK-1.2 Ymerts: pe-




4. CTpyKTYypa H collep:KaHue JHUCIHIIIHHBI

4.1 PacnpeneijieHde TPYAOEMKOCTH JUCUHUILIMHBI 10 BHaM padoT

o ceMecTpam

OO6miast Tpyao€MKOCTh AUCHUTUTHHBEI cocTaBisgeT 3,0 3a4. ex. (108 wacos), ux
pacrpezeneHue 1no Buaam paboT MpecTaBiIeHo B Tabuuie 2.

Tabnuia 2
Pacnpeneﬂeﬂne pr,HOEMKOCTH JUCIHIIJIMHBI 10 BHIAM p360T 1o ceMeCTpam
TpynoémrocTb
Buj yuedHnoii padorsl B T1.4. o cemecTpam
yac.
Ne6

O61mas TpyA0€MKOCTh JUCHUIUIMHBI 110 y4eOHOMY IIIaHy 108 108
1. Konrakruas pabora: 68,35 68,35
AyauTopHasi padora 68 68
8 Mmom uucie:
aexyuu (J1) 34 34
npakmuyeckue zanamus (113) 34/4 34/4
KOHmMaKkmuas paboma Ha npomedxcymounom konmpoie (KPA) 0,35 0,35
2. CamocrositesibHast padora (CPC) 39,65 39,65
CaMocmoAamebHoe U3Y4UeHue 1.U'(I{:)’()E‘f.ift’)t")’, CamMono0zomoeKa (npopa-
0OmKa u no6mopenue ICKYUOHHO20 MAMEPUANA U MAMEPUAIa Yied- | 5 s 30.65
HUKOG U yueOHbIX NOCOOULl, NOO20MOBKA K NPAKMUYECKUM 3AHAMUSM, ’ ’
XaKamouy u m.o.)
llooecomoska k 3auémy ¢ oyeHKou (KOHMpOoab) 9 9

Bu1 mpoMekyTOYHOro KOHTPOJIS:

3a4€T C OLICHKON

4.2 CopepkaHue JUCUMILIMHBI

Tabmuma 3
Temarnuyeckuil UIaH y4eOHOH AN CHHIIHHBI
HaunmeHoBaHue pa3ieoB U TeM AHCHHILINH Beero AyauropHas padora | BHeayauTopH
(YKpynHEHHO) J 113 IIKP | as padora CP
Paznen 1 «MHoromepHbie CTaTHCTHYECKHE 107,65 | 34 34 ) 39,65
METOABD)
Tema 1.1 «BBejieHHe B MHOTOMEPHBII aHAIH3» 4,65 1 - - 3,65
Tema 1.2 «MHOroMepHbI€ CPEITHUE 7 1 2 - 4
Tema 1.3 «KnactepHblii aHaIu3» 12 4 4 - 4
Tema 1.4 «/[MCKpUMHHAHTHBIA aHAITH3)» 12 4 4/2 - 4
Tema 1.5 «DakropHblii aHanu3. MeTo riiaBHbIX 12 4 4/2 i 4
KOMITOHEHT»
Tema 1.6 «MHOrOMepHbBIH TUCTIEPCUOHHBIN 12 4 4 i 4
AHAJIU3Y
Tema 1.7 «KaHOHHYECKHE KOPPEIALIUN» 14 4 6 - 4
Tema 1.8 «KoBapualimoHHBII aHaIU3» 10 4 2 - 4
Tema 1.9 «MHoOromMepHoe 1KaTupOBAHUE) 12 4 4 - 4
Tema 1.10 «MHOTOMEpHBIE pacHpe/ICICHUS. 12 4 4 i 4
MHoOromMepHbie BEpOSITHOCTHBIE MOJIEITH»
KOHTAKTHasi padoTa HA NPOMEKYTOYHOM 0,35 - - 0,35 -
koutpoJe (KPA)
Hroro no qucunInHe 108 34 | 34/4 0,35 39,65




Tema 1.1 «BBeneHre B MHOTOMEPHBIN aHAJIU3Y

OpHOMEpHBIE U MHOTOMEPHBIE XapaKTEPUCTUKU 00BEKTOB arpodusHeca. Mecto
OJITHOMEPHBIX XAPAKTEPUCTUK M CTATUCTUUYCCKUX METOJ0B, OCHOBAHHBIX Ha OJIHO-
MEpHBIX pacrnpeaeneHusX. OCOOEHHOCTh MHOTOMEPHBIX XapaKTEPUCTUK U pacrpese-
nenui. OrpaHudeHus: MPU UCMOIH30BAHUU MHOTOMEPHBIX METOIOB HUCCIIECIOBAHMUS.
Knaccudukanus u B3auMOCBSI3b MHOTOMEPHBIX MeTOJI0B aHanu3a. O0nactu npume-
HEeHUs (PKOHOMHUKA, OMOIOTHS, COIl. HAYKH).

Tema 1.2 «MHOrOMepHbIC CPEIHHEY

CyniHoCcTh MHOTOMEPHBIX cpeaHux. CnocoObl MpUBEACHUS UCXOIHBIX MPU3HA-
KOB B COMOCTaBUMBIN BHJI. ba3bl cpaBHECHHS (MakCMMalbHOE, MUHUMAJIBHOEC U Cpel-
Hee 3HaueHue npusHaka). [Ipeobpa3zoBaHne UCXOAHBIX JAHHBIX HA OCHOBE HOPMHPO-
BaHus. dopMupoBaHre MHOroMepHoi cpeaneil. CpeaHssi MHOTOMEpHas MmpocTtas U
B3BellIeHHas. BriOop BecoB mpu GopMHpOBAHUU B3BEIICHHOW MHOTOMEPHOU Cpe-
Hed. CpaBHEHHE pa3JIMYHBIX CMOCOOOB (OPMUPOBAHMS MHOIOMEPHON CpeaHei.
YceroitunBocTh MHOTOMEPHOU cpeaHeit. ObmacTh MPUMEHEHUsI MHOTOMEPHBIX Cpel-
HUX, OTPaHUYEHHUs NIPH MX UCIOJb30BaHuU. Knaccudukanum Ha OCHOBE MHOrOMep-
HBIX cpeaHuX. PeHTUHIH.

Temal.3 «KnactepHblii aHATH3Y

CyuHocTh KiactepHoro ananusa. O06sacTb NPUMEHEHHUsI KIACTEPHOIO aHaIU3a.
[IpuBeneHne UCXOOHBIX MEPEMEHHBIX B cOMOCTaBUMBIN Bui. [IpenBapurenbHoe uc-
10JIb30BaHue (pakTopHOro aHanuza. Mepapxudeckuil kinacrepubli ananus. Merox k-
cpenHuX Tpu peanusanuu kinactepHoro ananmmza. DBSCAN. Mepsl 01u30cTh: €B-
KJIUJIOBO PAacCTOSIHUE, KBaAPaT CBKIIMI0BA PACCTOSIHUSA, PACCTOSHUE TOPOACKUX KBap-
TajaoB, paccTosiHue YeObIlieBa, CTEMEHHOE PACCTOSHUE, paccTosHue MUHKOBCKH.
Mepb! 6JM30CTH /JIsi KAUECTBEHHBIX albTEPHATUBHBIX NMPHU3HAKOB MeToapl 00benu-
HEHUSI: METOJl OAMHOYHOU CBS3U, METOJ MOJHOM CBSA3U, METOJ HE B3BEIICHHBIX U
B3BCLICHHBIX ITONAPHBIX CPEAHUX. B3BCLICHHBIM WM HE B3BCLUCHHBIA LCHTPOMIHBIN
Meton, Mmetoa Bapaa. OnTuManbHOCTh pa30uEHUs] MPU UEPAPXUIECKOM KIACTEPHOM
aHalu3e: TCOPETUUCCKUM M IMIIUPUYCCKUI 1T0AX0abl. MeToibl BBIOOpA LIEHTPOB TH-
’KECTH IPHU NPOBEJCHUH KIACTEPHOro ¢ MUCIOJIb30BaHUEM K-CpelHuX. AITOpUTM pea-
mu3anuu metoaa k-cpegnux. OneHka KauecTBa KIacTepoB (CHIIydT, uHAEKC J[IBuca-
bonayuna). Mcnosib3oBaHue MakeToB MPUKIAJHBIX MPOrpaMM IIPU OCYIIECTBICHUU
KJIACTEPHOTO aHAIU3a.

Tema 1.4 «/IlMCKpUMUHAHTHBINA aHATU3»

JIMCKpUMUHAHTHBIA aHAJIN3 KaK KOMIUIEKC MHOTOMEPHBIX METOAOB, €r0 Ha3Ha-
yeHue. ['pynnupyromye 1 AMCKpUMUHAHTHBIC repeMeHHble. TpeboBanus K AUCKpU-
MHUHAHTHBIM TepeMeHHBIM. [lomaroBelii anropuTM IUCKPUMUHAHTHOTO aHANIN3a.
Kputepuit 4 - Yuikca. [lpoueaypsl ¢ BKIOYEeHHEM M UCKIrodeHueM. [loctpoenue
TUCKpPUMUHAHTHBIX (yHKuuH. MccinenoBaHue IUCKPUMUHAHTHBIX (KAHOHUYECKHX)
GyHKUMit: S - K03QPUIMEHTDBI, CTPYKTYpPHBIE CPEIHHE, CPEIHUE 3HAYCHUS JUCKPH-
MUHAHTHBIX (QyHKUMHA. Matpuiel pakTopHOi CTpyKTYphl. OneHka 3pQPeKTHBHOCTH
TUCKPUMUHAHTHBIX (yHKIUH. OyHkuun knaccudukanuu. OneHKa BeposSTHOCTU TO-
nagaHus B 3ajaHHyro rpynny. Kinaccudukanus HOBBIX COBOKyNHOCTEH. JIMHeHHbIH
(LDA) u xBagpatuuubiii (QDA) mUCKpUMUHAHTHBIN aHAIN3.

Tema 1.5 «PakTopHbIil aHaIU3. METO/1 IITaBHBIX KOMITOHCHT»



CymHocth U Ha3HaueHue (axkropHoro ananuza. Chepsl npumeneHus: gaxrtop-
Horo aHanu3a. Coueranue (pakTOPHOTO aHAIU3A C APYTUMU CTATUCTUUECKUMU METO-
JaMH, B TOM YHUCJIE METOIaMH MHOIOMEpHOro ananu3a. Mupopmannonusiii Kkyo, Tpe-
ooBaHue k npuszHakaM. [IpeoOpa3zoBanue ncxoansix gaHHbiX. Texnuku (R, Q, O, P,
S, T) ucnone3yemsie B haktopHoM aHanuse. OOmias nuHEHHasS MOJeb (PaKTOPHOTO
aHaim3a. OOIIHOCTH M XapaKTepHOCTb. PaKTOpHBIC HAarpy3ku, Ux cojepxkanue. O0-
o anroput™ (PakToOpHOTO aHanu3a. MeToabl penieHus MmpodIemMbl OOITHOCTH.
Omnpeaenenue GakTopoB, MeTo]1 I1aBHbIX KOMIOHEHT (PCA) U LIEHTPOUAHBIA METO/I.
I'eomerpuueckass untepnperamusi PCA. AIropuT™ BBIYUCICHUS U BBIOOp umMcla
KoMIoHeHT (kputepuii Kaizepa, scree plot). MHTepnipeTamus Harpy3ku KOMITOHEHT.
Marematudeckuii annapat GopMupoBaHUsT MATPHUIbl (aKTOPHBIX HaArpy3ok. Ompe-
aenenue yucia (akropoB. Bpamienue Marpuilbl (akTOPHBIX HArpy3oK, €ro Lejb.
[Ipoctass ctpykrypa TepcroyHa. Meroasl BpamieHusi: BapUUMAaKC, KBapTUMAKC,
OMKBapTHMakc, 3KBUMakc, oblimin. Maremarndyeckuil anroput™ BpamieHusi. Murep-
npetanuus (PpakTopoB mocie BpamnieHusa. Pacuer 3HaueHH (HAKTOPOB MO UCXOTHBIM
enrHuuam HabmoneHus. Mepapxudeckuit pakToOpHbINA aHAIH3.

Tema 1.6 «MHOromMepHbIN JTUCTICPCUOHHBIN aHATIN3»

CyIIHOCTF MHOTOMEPHOTO AucrepcuoHHOro aHanmmza. Otamume ot ANOVA.
Mogens MANOVA. MecTto IUCIIEPCHOHHOIO aHallM3a MpPH CTAaTUCTUYECKON oOpa-
O00TKE pe3yabTAaTOB BHIOOPOUHOTO HAOIIOACHUS, OTPAHUYCHUS MPU €T0 UCIIOIh30Ba-
Hun. Copepxanue paGoueldl M anbTepHATHBHBIX runore3. OTOOp pe3ynbTaTUBHBIX
npusHakoB. [IpoBepka npeanoceinok. Tect Ha HOpManbHOCTh (Mapaust). TecT Ha ro-
MOreHHOCTh aucnepcuid (Box’s M). AJIroputM MHOTOMEpPHOIO JAMCIICPCHOHHOIO
ananuza. Kpurepuii F- ®dumepa, ocodbeHHocTn ero pacuera. MHOKECTBEHHBIE CPaB-
HCHHSI TIPU NPUHATHU AlbTCPHATUBHOW TUIOTE3bl. KpUTEpuu INpPOBEPKH TUIOTES.
Lambda Yunkca. Kpurepun Ilunnas, Xoremnmunara, Pos. [loct-xok ananus. [Tompas-
KM Ha MHOXecTBeHHble cpaBHeHHMs (Bondepponu). I'paduueckas Bu3yamuzarmms.
bokcnnoTel ans xkaxaoi nepeMeHHoi. JluarpaMmel paccesiHusl B IPOCTPAHCTBE TUIAB-
HBIX KOMITOHCHT.

Tema 1.7 «Kanonuueckue KOppeasiium»

CyniHocTh KaHOHHYECKOU koppemsiuun. O0uuit anropuTM KaHOHUYECKOTO aHa-
nu3a. AHallu3 KaHOHHUYECKUX TepeMeHHbIX. CuHryisipHoe pasnoxenue (SVD) kosa-
puanoHHbIX MaTpull. KoBapuannoHHble MaTpullbl. Y paBHEHHE JI1 KAHOHHYECKUX
Koppessauuid. Kanonndeckue koppensuuu. Tectel baptierra u Bunkca. Kpurepuu
oTbopa uucna 3HauyuMbIX map. WHtepnperanus pes3yiabTraroB. KaHoHuueckue Beca.
Jloiist 0OBSICHEHHON JUCTEpCUU: AHAIU3 3HAYUMOCTH Ka)KJ10M mapbl KAHOHUYECKUX
nepeMeHHbIX. ['eomerpuueckas uaTepnperanus. OrpaHUUeHHUs IPU UCIIOIb30BAHUU
KaHOHHUYecKoro aHainusza. CpaBHeHue ¢ apyrumu Metogamu (PCA, MHoxecTBeHHas
perpeccus). [IpakTuueckoe UCMOIB30BAHNE KAHOHUYECKOTO aHAIN3A.

Tema 1.8 «KoBapuallMOHHBIN aHAIU3»

[Ipennockuiku BO3HUKHOBEHHUS CTATUCTUUECKUX TMMAPAJOKCOB TMPU MTpeaBapu-
TEJIBHOM OCPEJHCHUM MpPHU3HAKOB. Mcronbs3oBanue npuHUuIa «3aBojao-ner». Couaep-
KaHUe U OOIIMHA aJIrOPUTM KOBApUAIMOHHOTO aHaiu3a. CpaBHEHHUE BapUAHTOB (op-
MHUpOBaHHS 0a3bl MHOTOJICTHUX AaHHBIX. CTaTUCTUUYECKUE TMPEANOCHUIKA KOBapua-
LMOHHOIO aHanu3a. ['osoBbie 3P deKThl U YacTHbIC (OPMbI YPaBHEHUS PErpecCHH
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1py napHoii cBsA3u. [IpearnocbuikKu U NOCTPOCHHE YPAaBHECHUN MHOKECTBCHHOW KOBa-
puarmoHHo! cBs3u. [lokazarenu TECHOTHI CBSI3H.

Tema 1.9 «MHuoromepHoe mkanuposanue (MIL)»

Onpenenenue u neib meroaa MII. O6nactu npumenenus. OTIHYUE OT APYTUX
MetonoB (PCA, t-SNE/UMAP). Tunsl MHOTOMEpPHOTO MIKaTupoBaHus. MeTpudeckoe
MIII (Classical MDS, CMDS). Hemerpuueckoe MIII (Non-metric MDS, NMDS).
B3pemennoe MII (Weighted MDS). Anroputmer u Beraucnenus. lllaru merpude-
ckoro MII. Ontumuzanus B NMDS. Unatepnperanus u Banuaauus. OUeHKa Kade-
ctBa. Koaddumment crpecca. I'paduk 3aBUCHMOCTH MCXOIHBIX W TPOSKITMOHHBIX
paccrossHui. MHTepriperanus oceil.

Tema 1.10 «MuoromepHbie pacrpeaeneHus. MHOTOMEPHBIE BEPOSTHOCTHBIC
MOJICTIN

Omnpenenenne MHOTOMEPHOTO pacnpenencHusi. COBMECTHOE paclpe/IelcHUue Be-
postHOcTeH. OCHOBHBIC THIIBI MHOTOMEPHBIX pacrpejesieHuil. MHOroMepHoe HOp-
MaJbHOE pacrpeaeiieHne. MapruHanbHBIE pacrpe/ieNieHus. Y CIOBHBIC pacmpe/ene-
Hus. MHoromepHoe pacrnipeaerncHue Crbronenra. Tsokensie XBOCThI (YCTOMYUBOCTD K
BbIOpOCcaM). /luckperHbsle MHOroMepHbIe pactpeaenenus. [lapamerpsl mojaenu. Turibl
MHOTOMEpHBIX Mojeneit. [Tapamerpudeckue momenu. Hemapamerpudeckue MoIemu.
CpaBHenue nmoaxo10B. @yHKIUS MIIOTHOCTH, cBOiicTBAa. KoBapuanmoHHsle U Koppe-
nsruoHHbIe MaTpunibl. [IpoBepka rumore3: tect XoremwmmHra. ['ayccoBckue cMmecH
(GMM). Anepnoe crnaxusanue (KDE). Konyinsl. [lonstue konyi. Moaenuposanue
3aBUCUMOCTEH. DKCIOHEHITMANbHBIE cemelicTBa. OreHka mapamMeTpoB Mozaenu. Me-
TOJI MaKCUMaJIbHOTO mpasjaonoaodus. baitecoBckuit moaxos. Ilposepka ajnexkBaTHo-
ctu. TecTsl Ha HOpMaTBEHOCTH. [IpOBEpKa HE3aBUCUMOCTH.

4.3 JlekuuM U NpPaKTHYECKHE 3aHATHS

Tabnuua 4
Conep:xkanue JJeKUMH U NPAKTHYECKUX 3aHATHH ¥ KOHTPOIbHbI€ MEPONIPUATHS
DopmupyeMbIe Koua-
H KOMIIETeHI[HH Buj BO
a3paHue . KOHTPO.IbHO
Ne Ne u Ha3BaHuUe JeKIMii/ (MAMKATOPLI) P Yacos
pa3aeia, . ro H3 HHX
n/n NPAKTHYECKUX 3aHATHH i
TeMbl Meponpusitu | "P
HecKan
H oro-
TOBKA
1. | Pasmen 1 «MHOromepubie CTaTHCTHYECKHE
MEeTOoabI»
Tema 1.1 Jlexiua Ne 1. «Copepkanue MHO- VK-1.1;
«BBeneHUE | TOMEPHBIX CTATUCTUYECKUX METO- OIIK-1.1
B MHOTI'0- JIOB» 1
MEpHBIA
aHaJIU3»
Tema 1.2 Jlexius Ne 2. «MHoOromepHbie VK-1.1; )
«MHoro- CpeHUE» OIIK-1.1
MEpHBbIe [TpakTryeckas padora Ne 1. VK-1.1; 3ammTa
CpeaHue» «Pacuer MHOTOMEpPHBIX CPEHUX VK-1.2; IpaKTuye- )
TIpU pa3IMuHbIX 0a3ax cpaBHE- VK-1.3; CKOM paboThl
HUSA» OIIK-1.1;
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DopmupyeMbIe

Kou-

KOMIIeTeHIIHH Buy BO
Ne | Hassaune Ne u Ha3zBaHue JeKMii/ (unpukaroper) | KOHTPOIRHO [ yacop
pasaeJia, e ro H3 HHX
n/n NPAaKTHYECKHX 3aHATHH :
TeMblI MEpONpHATH | "PaKmH
s T
OIlK-1.2
Tema 1.3 Jlexkumsa Ne 3. «KnactepHsblil aHa- VK-1.1; 4
«Knacrep- | 1m3» OIIK-1.1
HBIN aHa- [IpaxkTuueckas pabora Ne 2. VK-1.1;
JIN3» «Pacuer 1 aHanM3 MaTpUIbI VK-1.2;
bynakuuii 6mm3oct. KnacrepHbrit YK-1.3; JatTa
NpaKTuye- 2
a”asiu3 pernoHoB L{PO ¢ ucnoib- OIIK-1.1; cxoi paore
30BaHUEM PA3JIUYHBIX AJITOPHUT- OIIK-1.2
moB 00benuHenus 8 MS Excel»
[TpakTryeckas padorta Ne 3. VK-1.1;
«Knacrepnsiii ananus K(P)X no YK-1.2;
MOKa3aTelsiM pa3Mepa uepapxu- VK-1.3; 3aluTa
) IpaKTuye- 2
YECKUM KJIACTEPHBIM METOI0M U OIIK-1.1; N
meTojtom k-cpemauux B ITITIT OIIK-1.2 CKoid paGoTe!
«STATISTICA»»
Tema 1.4 Jlexiusa Ne 4. «/luckpumuHaHT- VK-1.1; 4
«Jluckpu- HbIW aHAJIU3 OIlIK-1.1
MHUHaHTHBIN | [TpakTuyeckas pabora Ne 4. YK-1.1;
aHaIu3» «Knaccuduxaims cenbCckoxos3stii- VK-1.2; 3alluTa
cTBeHHbIX opranuszauui [1PO no VK-1.3; IpaKTuye- 2/2
YPOBHIO PUCKa C UCTIOJIb30BAHUEM OIIK-1.1; CKOM paboThl
JUCKPUMUHAHTHOTO aHAJIM3a» OI1K-1.2;
Tema 1.5 Jlexkumsa Ne 5. «DakTopHeIil aHa- VK-1.1; 4
«Daxkrop- au3. MeTo/1 riiaBHbIX KOMIIOHEHT» OIIK-1.1
HBIN aHa- [IpaxkTuueckas pabora Ne 5. VK-1.1;
mu3. Meron | «@akropusiii ananus JITNX no VK-1.2; 3aIuTa
[JIABHBIX 10Ka3arelsiM, XapakTepru3yroLuM VK-1.3; IpaKTHye- 2/2
KOMIIO- ux pecypcesl B TITIT OIIK-1.1; CKOii paboThl
HEHT» «STATISTICA» OIIK-1.2;
Tema 1.6 Jlexiusa Ne 6. « MHOTOMEpHBII VK-1.1; 4
«MHoro- JUCIIEPCUOHHBIN aHAIU3» OIIK-1.1
MEpHBIA [TpakTryeckas padorta Ne 6. VK-1.1;
JIUCTIEPCH- «OrneHKa BIUAHUA THIIA [TOYBLI HA VK-1.2; 3aIuTa
OHHBIN aHa- | copepxkanue pocdopa, Kaaus u VK-1.3; IpaKTuye- 2
JIA3» MOTIOIIEHHBIX OCHOBAaHUH METO- OIIK-1.1; CKOI1 paboThI
a1oM MANOVA B Python» OIIK-1.2
Komnoksuym o temam 1.1.-1.6 VK-1.1;
YK-1.2; .
VK-1.3: YCTHBIN )
OTIK-1.1; orpoc
OIlK-1.2
Tema 1.7 Jlexnusa Ne 7. «Kanonunueckue VK-1.1; 4
«KaHoHu- KOppEIsALMN» OIIK-1.1
YEeCKHe [TpakTryeckas padora Ne 7. VK-1.1; 3ammTa
Koppesi- «M3ydeHune B3aMMOCBS3H T10Ka3a- VK-1.2; NpaKTHye- 2
1104073 tenei YGGHEKTUBHOCTH M UHTEH- VK-1.3; CKOH paboTsI

12




DopmupyeMbIe Koua-
KOMIIeTeHIIHH Buy BO
Ne Al e Ne u HazBaHue JeKImii/ (uupukaroper) | KOHTPOIBRHO | yycop
n/m | P MPAKTHYECKUX 3AHATHI ro B
TeMblI MeponpusiTy | "PAKT
b | noaro-
TOBKA
CHBHOCTH TIPOM3BOJICTBA 10 COBO- OIIK-1.1;
KYITHOCTH CEJIbCKOXO35HCTBEHHbIX OIIK-1.2
OpraHu3alii ¢ UCIOJIb30BaHUEM
KaHoHu4eckoro ananusa B [1T1I1
«STATISTICA»
XakatoH nmo MCM VK-1.1;
VK-1.2; KOMaH/IHbIE
VK-1.3; COpEBHOBA- 4
OIIK-1.1; HUS
OIIK-1.2
Tema 1.8 Jlexumsa Ne 8. «KopapuarimoHHbII VK-1.1;
4
«KoBapua- | aHaiu3» OIlK-1.1
IIUOHHbIN [IpaxkTuueckas pabora Ne 8. VK-1.1;
aHaus3» «AHaNU3 BIUSHUA THIA y100pe- VK-1.2; 3ammTa
HUS HA YPOKAWHOCTh MIIEHHULIBI C VK-1.3; IpaKTUye- 2
YYETOM HUCXOJIHOTO COACPKaHUS OIIK-1.1; CKOM paboThl
hocdopa B nouse B Python» OIlK-1.2
Tema 1.9 Jlekuusa Ne 9. «MHoromepHoe VK-1.1;
4
«MHoro- IIKQJIMPOBAHUE» OIIK-1.1
MEpHOEe [IpaxkTuueckas pabora Ne 9. VK-1.1;
IIKAJIUPO- «MHOromMepHOe KAJTUPOBAHHE VK-1.2; 3aumrTa
BaHHE» (MDS) mist aHaiM3a cX0/1CTBa YK-1.3; NpaKTH4e- 2
CEJIbCKOXO035CTBEHHBIX PETHOHOB OIIK-1.1; CKOI1 paboThI
110 KOMIUIEKCY MOKa3aTesieiy OIlK-1.2
Tema 1.10 Jlexiusa Ne 10. «MHoromepHbie VK-1.1:
«MHoro- pacnpeneneHust. MHOromMmepHsie OHK-I. 1" 4
MEpHbIE BEPOSITHOCTHBIE MOJICII» ’
pacnipeae- [TpakTryeckas padorta Ne 10. YK-L. 1%
JICHUS. VK-1.2; 3aIuTa
MHoromep- <(AH3i'IPI3 MHOTOMEPHBIX pacrpeje- VK-1.3: R )
JCHUH arpOXMMHUYECKUX MOKa3aTe- -
HBIC BEpO- et ous B Pythony OIIK-1.1; CKOii paboThl
SITHOCTHBIE OIIK-1.2;
MOJETN» Hrorosoe TectupoBanue, KoJIo- VK-1.1;
KBUYM VK-1.2; Wrtoroseiit
VK-1.3; TECT, 2
OIIK-1.1; KOJUJIOKBUYM
OI1K-1.2;
Tabnuua 5
IlepeyeHb BONPOCOB 1JI1 CAMOCTOATEJIbHOI0 U3YYEeHH TUCIMILIHHbI
Ne HasBanmue pa3saena, Ilepeuens paccmaTpuBaeMbIX BOIIPOCOB IS
n/n TeMbl CAMOCTOSITEJILHOI'0 H3YYECHHS

Pasnes 1 «MHoroMepHblie CTATHCTHYECKHE METO/1bD)

1.

Tema 1.1 «BBenenue B | OCOOEHHOCTh MHOTOMEPHBIX XAPAKTEPUCTUK WU PACHPEICIICHHI.
MHOTOMEpHbIi aHanu3» | OrpaHuyeHus] MPU HMCIOJIb30BAHUM MHOT'OMEPHBIX METOJOB HC-
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Ne
n/n

HaszBanue pa3aeiia,
TCMBI

Hepeqeﬂb pPacCMaATpHBacMbIX BOIIPOCOB AJIH
CAMOCTOHATEABHOI'O H3YYCHHH

CJICI10BAHHA. KJ’IHCCI/I(])HK&LIHF[ H B3aMMOCBA3b MHOTOMCPHBIX MC-
tonoB aHanm3a (YK-1.1; YK-1.2; YK-1.3; OIIK-1.1; OI1K-1.2)

Tema 1.2 «Muoromep-
HBIE CPEIIHUE

[IpeoOpa3oBaHue HCXOJAHBIX JAHHBIX HA OCHOBE HOPMHPOBAHUSI.
BeiGop BecoB mpu (POPMHPOBAHWU B3BEIIEHHOW MHOIOMEPHOM
Knaccugukaimn Ha OCHOBE MHOTOMEPHBIX CpeAHMX. PeHTHHrH
(YK-1.1; YK-1.2; YK-1.3; OIIK-1.1; OIIK-1.2)

Tema 1.3 «Knacrepubiii
aHaIu3»

Mepsi 6au3ocTu: paccrosinue YeObleBa, CTENEHHOE PACCTOSHUE,
paccrosinne MUHKOBCKM. Mepbl OIM30CTH sl KaueCTBEHHBIX
aIIbTEPHATUBHBIX NpHU3HAKOB Mcronb30BaHKME MAaKeTOB NMPUKIIAMI-
HBIX TIPOrPaMM MPHU OCYHIECTBICHUM KiactepHoro aHanu3a (YK-
1.1; YK-1.2; VK-1.3; OIlK-1.1; OIIK-1.2)

Tema 1.4 «/Iuckpumu-
HAHTHBIM aHaJI|u3»

Martpuupl hakTopHoil cTpyKTypbl. OneHka >(p(EeKTHBHOCTH JHC-
KPUMHUHAHTHBIX (QyHKIHA. PyHKUMH knaccupukaumu. OlleHka
BEPOSITHOCTH TONajaHus B 3agaHHyro rpymnny. Krnaccudukarms
HOBbIX coBokymHocTed. (YK-1.1; VK-1.2; VK-1.3; OIIK-1.1;
OIIK-1.2)

Tema 1.5 «®PakTopHbIi
aHanu3. MerToJ riiaBHbIX
KOMIIOHEHT»

Coueranue (hakTOPHOIO aHanW3a C JAPYIMMHU CTaTHUCTHYECKUMHU
merogamu. Texuuku (R, Q, O, P, S, T), ucnons3yemsie B (haktop-
HOM aHaju3e. MaremaTuueckuid anmnapat (hOpMUPOBAHUS MaTPH-
bl (PaKTOPHBIX HArpy3ok. MeTo/bl BpalleHHs: BapUMaKc, KBap-
THMakc, OMKBapTHMakc, 3KBHMakc, oblimin. MaremaTtndecKuit
anroput™ BpameHus. Mepapxuueckuii hakropusiit ananus. (YK-
1.1; YK-1.2; VK-1.3; OIlK-1.1; OIIK-1.2)

Tema 1.6 «Muoromep-
HbIi  JMCIIEPCHUOHHBIN
dAHAITU3»

Kputepun nposepku runore3. Lambda Yunkca. Kpurepuu Inn-
nas, Xoremnuura, Pos. ITocr-xok ananus. [lonpaBku Ha MHOKe-
ctBeHHble cpaBHeHus (bondepponu). I'paduueckas Busyanusa-
1us. bokcrioTel s Kakaoi nepeMeHHOR. Jluarpammbl paccesi-
HHUS B NMpocTpaHcTBe IN1aBHbIX KomnoHeHT. (YK-1.1; YVK-1.2; VK-
1.3; OIIK-1.1; OIIK-1.2)

Tema 1.7 «Kamouuue-
CKHUE KOPPEISIILIUI)

OrpanuveHuss NOpU MCIOIb30BAHMM KAHOHUYECKOIO AaHAJIN3a.
Cpasuenue ¢ apyrumu metojiamu (PCA, MHokecTBeHHas perpec-
cus). IlpakTHueckoe HCMONBb30BaHHE KAHOHMYECKOrO aHalln3a.
(YK-1.1; YK-1.2; YK-1.3; OIIK-1.1; OIIK-1.2)

Tema 1.8 «Kosapuanu-
OHHBLIH aHAJIN3Y

["ooBbie AdexThl U HacTHBIE (OPMbI YPABHEHUSI PETPECCUU MPHU
napHoi cBsa3u. lIpeanoceuiku ¥ MocTpoeHUe ypaBHEHUH MHOMKE-
CTBEHHOM KOBapHUalMOHHON cBs3W. [lokazarenu TECHOTBHI CBSI3H.
(YK-1.1; YK-1.2; YK-1.3; OIIK-1.1; OIIK-1.2)

Tema 1.9 «Muoromep-
HOE LIKATHUPOBAHUE

Ontumusanua B8 NMDS. Wurepnperanus u Banuaanusa. OueHka
kadectBa. Koadduiuenr crpecca. ['paduk 3aBUCMMOCTH HUCXOM-
HBIX M MPOSKIIMOHHBIX pacctosHuid. MaTeprperannsa ocei. (YK-
1.1; YK-1.2; YK-1.3; OIIK-1.1; OIK-1.2)

Tema 1.10 «Muoromep-
HbBIC pacripeieaeHusl.
MHoromepHsie BeposIT-
HOCTHBIE MOJICIIN

JluckpeTHbIE MHOTOMEpPHBIE pacripe/enenus. ["ayccoBckue cmecu
(GMM). Snepuoe crnaxuBanue (KDE). Konynel. [lTonstue xo-
nya. MojenupoBaHue 3aBUCMMOCTEH. DKCIIOHCHIIMAJIbHBIE Ce-
meiicTBa. baiiecoBckuid moaxoxa. Ilposepka anexkBarHocTH. (YK-
1.1; YK-1.2; VK-1.3; OIlK-1.1; OIIK-1.2)
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5. O0pa3oBaTesibHbIE TEXHOJIOT UM

Tabnuia 6
HpHMeHeHHe AKTHBHBIX H HHTCPAKTHBHBIX 06pa30BaTeﬂbeIX TEXHOJIOTHH
e HaunmenoBanue ucnoJib3yeMbIx
m:n Tema u ¢popma 3aHsATHS AKTHBHBIX U HHTEPAKTUBHLIX 00pa3oBaTe/IbHbIX
TeXHOJIOrHii (popm o0yueHus)
1. | Tema 1.5 «Paxrop- | 113 AHallU3 KOHKPETHBIX CUTyalllid UCIIOJIb30BAHMS
HbIN aHanu3. Metox Pa3IUYHBIX METOAUK BPAIICHUS MATPHIILI (haKTOp-
[JIABHBIX KOMIIO- HBIX HArpy30K
HEHT»
2. | Temsr 1.1.-1.7 113 [TpoekTHOE 0OYyUECHHE
Xakaron no MCM

6. TCKYIIIHﬁ KOHTPOJIb YCIICBACMOCTH H NIPOMCKYTOYHAHA aTTECTAllUA 110
HTOraM OCBOCHHUHA NJHUCHHIIJIHHbI

6.1. TunoBbIe KOHTPOJIbHbIE 32JaHUS WJIM HHbIE MAaTePHAJIbI, HEOOX0AUMBbIE
ISl OLIEHKH 3HAHUM, YMEHHH U HABBIKOB U (HJIM) ONBITA 1eATe/IbHOCTH

IIpuMepsl 3a1aHUI 15 NPAKTHYECKOI padoThI

IIpakTuyeckasi padora Ne 1. «Pacuer MHOroMepHBIX CpPeIHHX MPH Pa3JIHYHBIX
0a3ax cpaBHeHHMS»

NmeroTess JaHHbIE MOXO3SMCTBECHHBIX KHHUI 110 COBOKYIHOCTH JIMYHBIX IOJI-
COOHBIX XO3SIIICTB OJHOTO W3 CENbCKUX ToceneHui. Tpebyercs mpoBecTd rpynmnu-
poBky JIIIX mo MHOrOMEpHOU CpeNHEN C UCTOJIb30BAHUEM PA3IUYHBIX AJITOPUTMOB

npeoOpazoBaHusl.
Hcxonubie manubie 110 cOBOKynHocTr JITIX

ITorooBbe KH-
[Mnomane zemens- Yunciio 4iieHoB
Ne . BOTHBIX,
HOI'O y4acTKa, KB.M | XO03sicTBa, 4ell.
n/n yCJI. TOJL.
X1 X2 X3
1 3000 1 2,6
2 2500 1 2,0
3 2575 1 6,6
4 3200 1 2,2
5 2500 1 3,2
72 2727 10 2,8
73 1200 10 3.4
74 3900 10 10,6
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ITpakTnueckas padora Ne 2. «Pacuer m aHaU3 MATPUUBLI PYHKIUI 0JIM30CTH.
Kunacrepubiii anaian3 peruoHoB PO ¢ ncnoiib30BaHHEM Pa3JIMUYHbIX AJTOPUT-
MoB 00beanHenusi B MS Excel»

Pa306ute pernonsl [IPO Ha KiaacTepsl MO IECTH BUAAM MPOIYKTOB MUTAHUS C
HCIIOIB30BaHUEM Mepbl OJU30CTH - EBKIIMIOBO pacCTOsTHUE, METOAOB OOBEAUHEHUS:
1) OGnmxkaitiero cocena; 2) Hauboliee ynajJeHHBIX coceiei; 3) HEB3BEIICHHOIO IO-

HapHOTO CPCOHCTO.

YpoBHU NOTpeOIICHHS MPOJAYKTOB MUTAHUS B CPEITHEM Ha YLy HACEJICHHUS, KI'. B TOJ
(siira — miT. )

Oo6aacTn PO IIpoaykrel
MSCO | MOJIOKO |siina | pbida | oBOLIH | PPYKTHI
benropoackas 107,9 | 2764 266 25 98,6 90,5
Boponesxckas 82,5 279,1 252 20,9 92,1 79,5
TamOoBcKas 68,3 2243 188 17,8 85,9 478
MockoBckas 98,3 299,77 250 22,8 86 66,2
Kamyxckast 97,5 244 8 215 18,2 92,4 64,2
Koctpomckas 75 230,2 188 20,9 75,2 58,4

IpakTuueckas padora Ne 3. «Kuaacrepusiii anaian3 K(®)X no nokazarejsim

pa3Mepa HepapXHYeCKHM KJacTepHbIM MeToa0oM U MeToaoM k-cpexnux B I

«STATISTICA»

HMeroTcst maHHBIC 110 COBOKYMHOCTH KPECThIHCKHX ((hepMEpCKUX) XO3SICTB
(K(®)X). Tpebyercs nmpoBecTH KiaactepHbii anainu3 K(P)X o nokasaresnsMm pazmepa
MEepapXUYECKUM KJIACTEPHBIM METOJIOM M MeTo0M K-cpenHux.

BBeaensl cienyromue 0003HaYCHHS PU3HAKOB:

X/ — YUCJIICHHOCTb PaOOTHUKOB X035iCTBA, Yell.;

X2 — Ijiomaab q)aKTHqCCKH HCIIOJIB3YCMBIX CEJIbCKOX03SMCTBEHHBIX yI‘D,[[Hﬁ, ra;

X3 — YCIIOBHOE TIOT0JIOBBE KUBOTHBIX, YCJI. TOJI.;
X4 — 9UCJIO TPAKTOPOB, WIT.
Hcxoanbie nanupie 1o coBokynHoctu K(P)X

Ne i/t X; X2 X3 X4
1 1 2,0 24,1 1
2 1 18,4 45,0 1
3 1 38,0 132,2 0
4 1 16,0 5,0 2
5 1 16,0 60,2 0
1089 16 622,0 414,6 2
1090 18 460,0 120,0 1
1091 21 72,0 0,0 1
1092 21 135,0 126,6 7
1093 30 15,0 6.3 4
1094 42 0,0 23.8 1
1095 43 2902,0 9453 6
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IpakTuyeckas padora Ne 4. «Kinaccupukamus ce/ibCKOX03s1iiCTBEHHBIX Opra-
Hu3zanuii PO no ypoBHIO pHCKa € HCIIOJIb30BAHHEM JHCKPUMHHAHTHOIO aHA-
JIM3a»

HNmeroTcst naHHbIE IO COBOKYITHOCTH 735 CEIBCKOXO3SMCTBEHHBIX OPraHU3alun
Ilentpanbaoro ¢enepansHoro oxkpyra (L{®PO) 3a 2022 roa mo JaHHBIM CHUCTEMBI
«CITAPK». TpeOyercss mpoBeCTH AUCKPUMHHAHTHBIN aHAIN3, KOTOPBIM IO3BOIUT
KJIACCU(UIMPOBATH MPEANPHUATHS Ha JBE IPYIIbI: OPraHU3aluy ¢ HU3KUM U C BBICO-
KUM CBOJIHBIM WHJIEKCOM PUCKA.

B cucreme «CITAPK» yxe uMeroTcsi paccuuTaHHble noka3areian 3(hPeKTHBHO-
CTU U (PUHAHCOBOM YCTOWYMBOCTH MO KaXJ0¥ opraHu3anuu. [pynnupyromnias nepe-
MCHHAasl IPOUHJCKCUPOBAHA: OPraHU3ALMAM C HU3KUM PUCKOM IMPUCBOEH HOMeEp 1,
OpraHu3alusiM C BBHICOKMM — HOMep 2. JIMCKpUMHHAHTHBIC MEPEMEHHBIC: BajoBas
peHTabenbHOCTh 3aTpar, % (v,) (ompeneneHHast B coorBeTcTBun co cT. 105.8 Haino-
roBoro kojiekca Poccuiickoit @eneparun), OTHOIICHUE KOMMEPUECKUX U yIIPABJIEH-
YECKUX PacxoJioB K BeIpyuke, % (V;), K0Od(PDUIIMEHT COOTHONIEHUS 3a€MHBIX U CO0-
CTBEHHBIX CpeACTB, % (V3), 000padynBaeMOCTh KPEIUTOPCKON 3a0IKEHHOCTH, Pa3
(v4), exemecsuHasi cpeiHsis 3apaborHas ruiara, py0. (Vg), (pOHI0BOOPYKEHHOCTD,
py0. (vg), oOopaunBaeMoCTh ACOMTOPCKOMN 3a0JKEHHOCTH, pa3 (v;), obopaduBae-
MOCTb OCHOBHBIX CPEJICTB, pa3 (vg), KO3 (PULHEHT 00eCrieueHHOCTH COOCTBEHHBIMH
000pOTHBIMU cpeAcTBaMH, %o (Vq)

IIpakTuyeckasi padora Ne 5. «®@akropubiii anaaus JIIIX no noka3arensam, xa-
paxkrTepusywoimuMm ux pecypcest B I « STATISTICA»»

HNmeroTcss maHHBIE TOXO3SIMCTBEHHBIX KHHUT IO COBOKYMHOCTH JIMYHBIX TO/I-
coOnbIx xo3sicTB (JITIX). TpeOyercs nposect dakropHblii ananus JIITX no nokasa-
TEJSIM, XapaKTePU3YyIOIUM UX PECYPCHI.

Hcxonubie nanubie 110 cOBOKynHocTr JITIX

rﬁi X1 X2 | X3 | X4 | X5 | X6 | X7 | Xs | Xo | Xio | Xi1 | X12 | Xi3
111000 8 0 1 20 1] 1 11171 19 6 0 0
2| 1400 9 2 1 0 0 O 0] 8 9 2| 15 2
311750 5 1 1 0/ 0 0 0] 1 0 1 0 0
4 {2300 3 1 1 0/ 0 0 0] 1 1 3 0 1
512700 3 0 1 1] 0] 1 1] 3 4 3 0] 10
198 | 3000 2 0 1 1] 1] 1] 0] 5§ 7 2 0 1
199 | 3000 4 0 1 1] 1] 1 1] 7 7 ! 0| 47
200 | 4400 5 1 1 0/ 0 Of O] 5 3 0 0 3

rJie X; — IUIONIajlb 3¢MEJILHOTO YYacTKa, 3aHATOr0 II0CEBAMH U TI0CaIKaMHU, M2,
X2 — YUCTIO YJICHOB XO341CTBa, Yel.;
X3 — Ipy30BbI€ aBTOMOOWIIH, IIIT;
X4 — JIETKOBBIC aBTOMOOWJIH, IIIT;
X5 — TPaKTOPbI, LIT;
X6 — Tpadm, mIT;
X7 — CCHOKOCHJIKH, IIIT;
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X§ — IPULIETIBI U MOJYIIPULICIIBL, LIT;
X9 — KOPOBBI, TOJL.;

X0 — TCJIKH J0 ABYX JICT U HECTCIIH, TI'OJI.]
X717 — OBIYKH Ha BbIpalllUBaHUH U OTKOPME, T"OJI.]

X12 — OBIIBI, TOJL.;
X713 — JIOWIA/H, I'OJI.

IIpakTHyeckas padora Ne 6. «OuneHka BIMSHHS THIIA I0YBLI HA COJEPKAHHUE
dochopa, kanus u noraomeHHbIX ocHoBaHuii MeTtogoM MANOVA B Python»

Ha ocHoBe arpoxumuyeckux oOcie10BaHui TpeOyeTcsl yCTaHOBHUTD, CyIlie-

CTBCHHO JIH OTIIMYAKOTCA TPH BHA ITOYB I10 3 IMPU3HAKaM OOTHOBPCMCHHO (coﬂep}Ka-

HUIO N0JIBXKHOTO Pocdhopa, Kamus 1 cyMMe MOTJIOIIEHHbIX ocHOBaHui). Mccneno-

BaHHUEC NPOBOJHUIIOCE B 2-KpElTHOﬁ IIOBTOPHOCTH.
COJ],Cp}KaHHC 3JIEMCHTOB IJIOA0POaMS 110 3 BU1aM MOYB

Conepxanue B 100 r. moussl, Mr

CyMMa norJIOIeHHBIX
Bun P205 K20 OCHOBaHHUI
TOYB 1 2 1 2 1 2
| 10 12 20 20 6 8
11 14 16 24 26 10 12
111 20 18 30 30 12 12

Ipakruueckas padora Ne 7. «U3yyeHue B3aMMOCBA3H NoKka3aresieu g ¢ex-
TUBHOCTH U HHTEHCHBHOCTH IPOM3BOJACTBA N0 COBOKYIIHOCTH CEJIbCKOXO0351i-

CTBEHHBIX OPraHU3alMUM ¢ HCNOJIb30BAHHEM KaAaHOHH4YeCKOoro anaau3a B I

«STATISTICA»

HNmeroTcs 1aHHbIE 1O COBOKYIIHOCTH CEJIbCKOXO03SIMCTBEHHBIX OpFaHI/IBaHHﬁ,

CTICIMATM3UPYIONIUXCA HA TPOU3BOJICTBE 3€PHOBBIX KYJIbTyp. TpedyeTcsi mpoBecTH

KaHOHMYECKHH aHaJIu3 I10 COBOKYIMIHOCTH CEJIbCKOXO03IMCTBEHHBIX OpFaHI/IBaHHﬁ H
ONnpCACIMTL B3aHMOCBA3b ToKaszareJien 3(1)(1)CKTI/IBHOCTH H HHTCHCHUBHOCTH IPOHU3-

BOJACTBA.

B tabnuue npeacraBieHbl MoKa3aTeiad, Xapakrepusyomue 3p(GeKTUHBHOCTb U

HHTCHCUBHOCTL MPOU3BOACTBA, MO COBOKYIIHOCTH CEJILCKOXO035IMCTBEHHBIX OpraHu-

3alUH.

HMcxoaHble JaHHBIC 11O COBOKYIIHOCTH
CEJIbCKOXO03SMCTBEHHBIX OpTaHI/IBaHHﬁ

Ne
n/m Vi V2 X7 X2 X3
1| 2181 23 1,0 800 318
2| 3136 34 2,8 356 498
3 827 20 0,8 51 106
41 1910 29 1,0 961 338
5| 1736 50 0,9 77 76
76 | 3706 45 0,6 261 582
77| 2708 46 0,5 284 477
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78 | 3643 39 1,1 410 351
79 | 3894 60 0,5 369 472
80| 5148 53 0,7 0 741

BBenensl cnenyromue 0003HaUCHHS TOKAa3aTENCH:

y1— CTOUMOCTh BaJIOBOM MPOYKIUHU CEIILCKOro X03sicTBa B pacyere Ha 100 ra
CETBCKOXO03SHCTBEHHBIX YTOJIUM, ThIC. PYO.;

V2 — YPOXKAMHOCTh 3CPHOBBIX M 3¢pHOO000BBIX (B Macce mocie A0pabOTKH),
/ra;

X1 — obecrnedeHHOCTh paboueit cunoit, yen. Ha 100 ra cenbCKOX03IMCTBEHHBIX
YTOJIHH;

X2 — 3aTpaThl HA CEMEHA W TOCA0YHbIN MaTepuan B pacdete Ha 100 ra cems-
CKOXO3SIICTBEHHBIX YTOAMI, ThIC. PYO.;

X3 — 3aTpaThl HA MUHEpaNbHBIC YIOOpEHUs, OaKTepuaTbHBIC W JIPYTHUE IMperna-
patbl B pacuere Ha 100 ra cesibCKOX035MCTBEHHBIX YIOAUM, THIC. PYyO.

IIpakTuueckasi padbora Ne 8. «AHa/IM3 BIMSIHUS THIIA Y100peHUs HA YPOIKaii-
HOCTh MIIEHHUIbI C YYETOM MCXO0HOIO0 coaepxanus ¢pochopa B nouse B Python»

[TpoBenen skciepuMeHT Ha 15 yJacTkax modsi, pa3Ae/IeHHBIX Ha 3 TPYTIBI 10
tuny yaoopenus (pakrop ¢ 3 ypousamu A, B, C). [lns kaxa0ro yyactka U3MEpeHbl:
ypOKaiHOCTh MIIIEHUIIHI (11/Ta) — 3aBUCUMAsi IEPEMEHHAs, UCXOTHOE COJIEPIKaHHE
P20s B mouse (mr/100 r) — xoBapuara.

JlaHHbIC SKCIIEPUMEHTAJIBHBIX UCCICAOBAHUMI

YpoxaiHoCTh
Yuacrok Ynoopenue P20s (Mr/100 r) (w/ra)
1 A 12 45
2 A 15 50
5 A 10 42
6 B 18 55
10 B 20 58
11 C 25 60
15 C 22 62

IIpoBepuTh, CyIIECTBYET JIM CTATUCTUUCCKU 3HAYMMOE BIUSHHUE PA3HbIX TUIIOB
yI00peHNI Ha YPOKAWHOCTH MIIICHUIIBI, YYUTHIBAsI UCXOTHOE coziepikanue Gpocdopa
(P2Os) B mouBe Kak KoBapHary.
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IIpakTnueckasi padora Ne 9. «MuoromepHoe mkaauposanue (MDS) nis ana-
JIN3a CXO0/ICTBA CEeJIbCKOXO0351iiCTBEHHBIX PETHOHOB M0 KOMILIEKCY MOKa3aTeei
B IIIIIT «STATISTICA»

WNMmeroTcs nanubie 1o 15 cenbCKoX03sUCTBEHHBIM PETHOHAM 32 MTOCIAEAHUN TO/T
10 CJICIYIOIIUM ITOKa3aTesAM:
1. YpoxallHOCTh TIIISHUITHI (11/Ta)
2. YpoxaitHocTh kapTodens (1/ra)
3. [Toronosse KPC (TBIC. TOTOB)
4. BHeceHre MUHEPAJIbHBIX YI00peHui (Kr/ra)
5. Cpenneronosas temieparypa (°C)
6. KommuecTBo 0cajkoB (MM)
Wcmonp30BaTh METO I MHOTOMEPHOTO MmKanupoBanus B iporpamme STATISTI-
CA 15 BU3yajiu3aluuy CXO/ACTBA U Pa3IMUUM MEXK/1Y CEIIbCKOX035UCTBEHHBIMU pe-
TMOHAMH HAa OCHOBE MHOTOMEPHBIX JJAHHBIX.

IIpakTHuyeckast padbora Ne 10. «AHAJIM3 MHOIOMEPHBIX pacnpeaeJeHui arpo-
XHMHYECKHX nokasaresjeu nous B Python»

JlaHbl pe3yabTaThl arpoxumMudeckoro oocaexosanus 100 moeii: comep:kanme
aszora (N, mr/kr), ¢pocdopa (P20s, mr/100 r), kanus (K20, mr/100 r). UccienoBath
COBMECTHOE pacIpeieeHHe COAepKaHus MuTaTebHEIX 2eMenToB (N, P, K) B mou-
BaX CEJIbXO03yTOJHH, MPUMEHsS ITapaMeTPUIECKIe U HerapaMeTPHUCCKHE METOIbI.
[TpoBecTu cpaBHEHHE TAPAMETPHUECKOTO M HEMMAPAMETPUIECKOTO IMOAXO0I0B.

IIpumepHbIe BONPOCHI JIs1 MOATOTOBKH K KOJVIOKBHYMY:
Tema 1.1
1. Kakue nmpoOneMbl aHaIM3a TaHHBIX PENIAl0T MHOTOMEPHBIE METOTbI?
2. Kakue anropuTMel penieHus: Npo0sieM aHallu3a JaHHbIX UCTIOJIb3YIOTCS?
3. Kakue HampaBlieHUss MHOTOMEPHOI'O aHaju3a CyleCTBYOT?
4. Kakrie OCHOBHBIE METOJBI SBISIOTCS MPEICTABUTEIISIMA HATIPABICHUH MHOTOMEp-
HOro aHayiu3za’?
5. Uro Takoe KoHAeHCcaIus nHopMAaIun?

Tema 1.2

1. TpeGoBaHus K NMpU3HAKaM, UCIOJIb3YEMbIM JUISl IOCTPOECHUSI MHOITOMEPHOM Cpeji-
HEU.

2. Kakue eAuHULIBI U3MEPEHUS MOKET UMETh MHOTOMEpHAst CpeIHsIA?

3. KaxkoBsl Haubonee 4acTo NpUMeHsIeMble AITOPUTMBI TIPUBEICHUS UCXOTHBIX JTaH-
HBIX B COMOCTABUMBIN BH?

4. Kakoe MUHMMalbHOE M KAaKO€ MAaKCHMAJIbHOE 3HAUYECHUSI MOXKET MUMETh MHOTO-
MepHas cpeasss (nmpu P=0,99), ecnu npuBeeHUE UCXOIHBIX MPU3HAKOB B COIOCTA-
BUMBIH BUJI TIPOU3BOJIUTCS 110 AJTOPUTMY ONPEACIICHUS HOPMUPOBAHHBIX OTKIIOHE-
HUM?
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Tema 1.3

1. Ha3HaueHne KJ1acTepHOTO aHAIH3a.

2. Ilepeuncnure GyHKIHU OJIU30CTH

3. Kakue Brbl 3Haere anropurmbl 00be1uHeHNs?

4.KakoBa cxema HMepapXHUeCKOTO KJIACTEPHOTO aHaimm3a (KIacTepHBI aHamm3 0e3
00yueHus)?

5. Kak BeIOpaTh UTEpAIHIO COOTBETCTBYIONIYIO ONTUMAIFHOMY pa3OueHU0?

6. B yeM cocTOUT METO K- CpeAHUX (KJIACTECPHBIN aHAJIN3 ¢ 00y4YeHUem)?

7. Kakue Bam u3BeCTHBI METO/IbI YCTAHOBJICHUS IIECHTPOB TSHKECTU?

Tema 1.4

1. B ueM cocTOUT Ha3Ha4YCHHE TUCKPUMHHAHTHOIO aHanu3a?

2. [lepeMeHHBIE TPYNTITUPOBOYHBIC U HE3ABUCUMBIC

3. YUro npezacrasusieT cOO0H aaropuT™ MOLIArOBOTO BKJIKOYECHUS MEPEMEHHBIX (Iepe-
MEHHBIE B MOJICITH ¥ BHE MOJIEIIN)

4. KaHOHMYECKHUH aHaJIUM3, €r0 COCTaBIISIOIINE

5. KakoBo cozaeprkanue 6eta-k03¢phuineHTon?

6. ®akTOpHAs CTPYKTYpa, €€ Ha3HAUYCHUE

7. CpenHue o JUCKPUMHHAHTHBIM (DYHKIIMSIM, UX Ha3HauYCHHUE

8. Kak mpousBoauTcs kinaccuukaius Ha OCHOBE JUCKPUMUHAHTHBIX (DYHKITHIA?
9. ®yHKIMHU KJIaCCUPUKALMU, ATITTOPUTM UX ITOCTPOCHHSI

10.Matpuna knaccupurammnm

Tema 1.5

1.Ha3nauyenue ¢pakTopHOro aHajiuza

2. Kakue cymecTByIOT TeXHUKH (PaKTOPHOTO aHamm3a?

3.Paznoxxenue eAMHUYHON AUCTIEPCUU

4. B uem COCTOUT OONTHOCTD, CIEIU(PUIHOCTD, HATCKHOCTH B (PaKTOPHOM aHamu3e?
5. O0umit anroput™ (hakTOPHOro aHaIMU3a

6. Kak pemaercs npoGiaema oO1HOCTH Mpu (haKTOPHOM aHaJIu3e?

7. Kak ycTaHOBUTH 4nCIIO (PakTOpOB?

8. IIpocras crpykrypa Tepcroyna

9. Uto Takoe aKTOpHBIC HATPY3KU?

10. Bpamenue Matpuiibl (PakTOPHBIX HArpy30K U MHTEpIpeTanus (pakTopoB

11. Kakue MeTo/IbI BpaleHuss MaTpuIlbl GaKTOPHBIX HArpy30K Bam m3BecTHEI?

12. Kak npou3BoJIMTCs pacyeT 3Ha4eHUH (haKkTOpOB M0 OT/ACAbHBIM HAOII0ACHUIM?
13. Kak mpuMeHHTH pe3ybTaThl (H)aKTOPHOTO aHAN3a TPHU TIOCTPOCHUH PETPECCUOH-
HBIX YpaBHCHUU CBA3U?

Tema 1.6

1. B yem cocTOUT Ha3HAYEHHE MHOTOMEPHOTO IUCTICPCUOHHOTO aHaIu3a?

2.Kakue KpUTepHH MCIO0JIb3YIOTCSI B MHOTOMEPHOM JIMCIICPCUOHHOM aHaju3e?

3. KakoBo conepxaHue HyJIEBON M aJlbTEPHATHBHOM TMIIOTE3 MPH MHOTOMEPHOM
JUCTICPCUOHHOM aHaIu3e”?

4. B yeM COCTOMT KOHKpPETH3alMs PE3yJbTaTOB MHOTOMEPHOIO JUCIEPCHOHHOIO
aHammsa?
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XaKaToH
10 MHOTOMEPHBIM CTATHCTHYECKHM MeTOo1aM
BBEJIEHHUE
I{esqb KOHKYpPCHOTO 3aJaHus 3aKJII0YaeTCsl B UCCIICJ0BAaHUM BOIIPOCAa aBTOMATHU3alluU
pa3pabOTKKU THUITOJOTHHM KaTETOPUM XO3SMCTB C MPHUMCHEHHEM Pa3IMYHBIX METOIOB
MHOTI'OMEPHOT0 CTaTUCTUYECKOr0 aHaJIM3a U SA3bIKOB MPOIPaMMUPOBAHMS I COBEP-
IICHCTBOBAHUS MPE/ICTABICHUS PE3YIbTATOB CEIbCKOXO03SHCTBEHHOMN TIEPEITUCH.

Benymuii kOHKypca-xakaTOHA pacrpeenseT yYaCTHUKOB 10 KOMaH1aM METO-
oM xkepeObeBkH. Bee yyacTHUKM aensitcst Ha 5 koManz 1o 3 yenoBeka. Koman bl
BBIOMPAIOT CBOETO KaMUTaHa, KOTOPHINA OyIeT MpeCcTaBiIsasTh TOTOBbIN npoekT. Kanu-
TaH KOMAaH/bl pacrpeiessieT poJIi BHYTPU WICHOB KOMaHIbl (Hampumep, OJMH
YYaCTHUK 3aHMUMAETCA Mpeao0paboTkoi U uccliel0BaHNEM JIaHHBIX, IPYTO — MpoBe-
AeHreM (aKTOPHOro, KJIACTEPHOIO aHaiu3a, TPETUW — pa3pabOTKOM IM0JIb30BaTEb-
ckoro uaTepdeiica).

HactaBHuku W3 4uciia mpernojaBaTesicii BHIOMPAOT KOMaHy-KOHKYpCaHTa |
COINIPOBOKIAOT €€ Ha MPOTAKEHUHU BCEro KOHKypca. HacTaBHUKHM TakKe MOMOTaroT
KOMaHJaM BbIOpaTh KamuTaHa, MOTYT JaBaTh COBETHI CBOMM KOMAaHAAaM MO peaiin3a-
MU TPOEKTa, a TaKXKe MOMOralT KamuTaHaM JIeJIerupoBaTh OOS3aHHOCTH BHYTPH
KOMAaH/Ibl.

Kaxknas komanaa J0JKHA peanu30BaTh CBOKO UJICHO pa3pabOTKH METOAUYECKO-
ro MoJIX0/a B BHJE MPOTPAMMHOTO CPEACTBA, MO3BOJISIIONIETO TPOBOAUTH TUTIU3AIIUIO
CEIIbCKOXO3SIMCTBECHHBIX OPraHU3allMii Ha OCHOBE HUX XapaKTEPUCTHUK, TAKUX Kak
MJIOMIA/Ib CEMbCKOXO3SIMCTBEHHBIX YTOAUM, MOCEBHBIC IUIONIAAN Pa3IMYHBIX BUIOB
BBIPAILIMBAEMBIX CEJILCKOXO35HCTBEHHBIX KYJIBTYp, IOr0JIOBLE CKOTA M APYTUX Mapa-
METPOB C MPUMEHEHUEM MHOTOMEPHBIX CTATUCTUYECKUX METOIOB U sA3bIKA MPOrpam-
mupoBanus Python. Ha peanu3zanuio npoekra komaHaaM OTBOJUTCS 4 yaca.

Omanwvt pabomol:

1. [TpenoOpaboTka JaHHBIX:

— 3arpy3Ka JIaHHbIX CEIIbCKOXO35UCTBEHHON MuKponepenucu 2021 r. B cpeny
pa3paboTKu,

— OYMCTKa JaHHBIX: MPOBEpPKa KayecTBa JaHHBIX, YCTPAHCHHUE IPOIYCKOB M
AHOMAJTUH.

2. Pa3Be104HbIi aHAIU3 JAHHBIX:

— HCCIIETOBAHHE CTPYKTYPbI JAHHBIX: MOCTpOeHUE IPadUKOB (TMHEHHBIX Tpa-
(GuKOB, 1MarpaMM paccesiHus, TUCTOrPaMM M JIp.), KOPPEJISLIMOHHBIX MaTPHIL.

— 0TOOP KITFOUEBBIX MPU3HAKOB /JI MOCIEAYIONIET0 aHAIHN3a;

3. PaKTOPHBIN aHAIN3:

— (opmupoBanue (akTopoB (Ha OCHOBE (PaKTOPHOTO aHAIM3a OTOOPAHHBIX
MPU3HAKOB), XapaKTECPU3YIOLIUX Pa3/IMUHbIC THUIIBI CEJILCKOXO3AMCTBEHHBIX OpraHu-
3a1Ui;

— UHTEpIpETalus MOJYyYEHHBIX (aKkTOpOB.

4. KitactepHbiii ananus:

— OmpeieNieHHe ONTUMATBLHOTO KOJIMYECTBA KIIACTEPOB;

— NMPUMEHEHHUE AJITOPUTMOB KJlacTepu3auuu (Harnpumep, k-means, uepapxuye-
CKas KJIacTepu3alus) /715l BHISIBICHUS TUTIOB CEIbCKOXO35MCTBEHHBIX OPraHU3aIuii;
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— CpaBHUTEJIbHAS XapaKTEPUCTUKA MOJTYUYEHHBIX KIACTEPOB.

5. Pa3paboTka mporpaMMHOTO CpeCTBa:

— pa3paboTka QpyHKIMOHAIA JUIsl aBTOMAaTUYECKOM TUITM3ALMK HOBBIX XO3SIMCTB
Ha OCHOBAHHMH paHee MOCTPOCHHOMN MOJIEIH KIacTepU3aliu;

— pa3paboTka rpadguueckoro moias3oBarenbckoro uaTepdeiica (GUI) (mampu-
Mep, ¢ roMoIibo streamlit).

6. Busyanuzamnus v oT4eT:

— MOJIFOTOBKA UTOTOBOI'0 OTYETA C pe3yJbTaTaMHU UCCIICI0BAHMUS;

— IeMOHcTpanus paboThl pa3pabOTaHHOTO MPOTPAMMHOTO CPEACTBA.

OsxuaeMblil pe3yJibTar:

Komanne HeoOxoaumo pa3paboTaTh MPOTOTHIT MPOTPAMMHOTO CPEICTBA, MO3-
BOJISFOIIECTO aBTOMATHU3UPOBATh IMPOLIECC THUIHM3ALMUHU CEIbCKOXO35UCTBEHHBIX Opra-
HU3AIMI C WCIMOJIb30BAHUEM MHOTOMEPHBIX CTATHCTHYECKHUX METOJOB IO TEPBUY-
HBIM JIaHHBIM CEJIbCKOXO03SMCTBEHHOW MuKpornepenucu 2021 r.; mpoaeMOHCTpUpoO-
BaTh pabOTOCMIOCOOHOCTh IPOTPAMMHOTO CPEJICTBA U MPEACTABUTH OTYET C PE3yibTa-
TaMU TUITU3ALMH.

Ilepeyenb NpUMepPHBIX TECTOBBIX 32/JaHHUH /1151 HTOTOBOI'0 TECTHPOBAHUA

1. Kakoit MeTo1 MCTIONIB3yeTCst IS IEPeXo/aa OT PeIYyITUPOBAHHOW MAaTPHUIILI MTAPHBIX
KO3((PUIMEHTOB KOPPEISALUHN K MaTpULe PaKTOPHBIX HArpy30K?

A) METO/T TJTaBHBIX KOMIIOHEHT

b) uentpouubiii MeToxq

B) undepennmnanpras ctaTUCTHKA

I') MmeTo1 MHOKECTBEHHON KOPpPEISALIMH.

2. [Ins gero ucnosawiyercs kpurepuit Kaiizepa B pakropHoM ananuze?
A) nis mepexoja K peIylupoBaHHOW MAaTPHUIIE

B) nnst onpenenenust uncna GpaxkTopos

B) mist pacuera 3nHaueHuit (paKTOPHBIX HArpy30K

I') nnst marepnperanuu GpakTopos

3. Kakue nHANKaTOpHI UCIOJIB3YIOTCS TIPU UHTEPIIPETAINH (PAaKTOPOB B (aKTOPHOM
aHanuse?

A) coOcTBeHHBIC 3HaUCHUS (AaKTOPOB 10 HAOTIOACHUSIM

B) oOuimii npotieHT 00BsICHEHHON AUCIIEPCUU BaprUallii UCXO/HBIX EPEMEHHbIX
B) dbakTopHbie Harpy3ku Mexx Iy GaKTOPOM U COOTBETCTBYIOIIMMU MIEPEMEHHBIMH
I') napubie K03 PHUIMEHTHI KOPPENSUUU MEKYy UCXOIHBIMU NTPU3HAKAMHU

4. Yto npejcrapiisger co00i KaHOHUYECKHI KOPPEISIIMOHHBIA aHaI13?

A) Cnioco0 moCcTpoeHUsT MOJIETH, OMMMCBIBAIOIICH 3aBUCUMOCTD OJHOM MEPEeMEHHON
OT JAPYTroOu.

b) Cratuctuueckuii METO1 HCCIIeI0BAaHMS B3aUMOCBS3CH MEXKy HECKOJIbKUMHU
TPYIITaMU TIEPEMEHHBIX, OCHOBAHHBIN Ha BBIYUCICHUH KOPPEISAIINN MEXTYy JTHHCH-
HBIMH KOMOMHAIUSIMU 3TUX IEPEMEHHBIX.
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B) MHoromepHbIii METO/1 MO3BOJISIFOIIMI PEIIUTh Cpa3y HECKOJBKO 3a/1a4: MHOIO-
MEpHOH KJIacCH(pUKAIIUHA U KOHJACHCAIIUA UCXOJHBIX MPU3HAKOB.

I") MHOrOMepHbIi METO1 MO3BOJISIFOLIMI BBIICIATh HanOoJIee CyIeCTBEHHbBIC Tepe-
MEHHBIE.

5. YTo Takoe KOMIIOHEHTHI B METO/I€ TJ1aBHbIX KOMITIOHEHT (PCA)?

A) HoBble mepeMeHHBIC, SBISIOMINECS TUHCHHBIMA KOMOMHAIIUSIMU UCXO/IHBIX, KO-
TOpbIE OOBSACHAIOT HAMOOIBIIYIO JIOJIIO BapHAIIMH JIAHHBIX.

b) KoMmoHEHTHI, MOCTPOSHHBIC HA OCHOBE MAaTPHIlLI (JaKTOPHBIX HArPy30K.

B) Kpurtepun 11t npuHATHS pELICHUS O TPUHAJICKHOCTH 00BEKTa K TOMY MJIM UHO-
MY KJ1accy.

I') HoBble nepeMeHHbIE, SBISIOMUECS JUHEHHBIMU KOMOMHAIMSAMHU (DAaKTOPOB.

6. KakoBa ocHOBHas 11es1b (paKTOPHOTrO aHanu3a?

A) Haiitu ckpsIThie (haKTOPBI, KOTOPBIE MOTYT OOBSCHUTH KOPPEIISITHIO MEXKTY
Ha0JI10/1TaeMBbIMU NIEPEMEHHBIMH.

B) Ouenutsb BiusiHUE pa3InyHbIX (PaKTOPOB HA Pe3yJIbTATUBHBIN MPU3HAK.

B) Onpenenuts onTuManbHbIE TAPaMETPhI MOJIEITH PETPECCHH.

I') ITpoBecT MHOrOMEPHYIO KJ1acCU(UKAIIMIO KCXOIHBIX IEPEMEHHBIX

7. Yro o3Havaet TepMuH "Harpyska (akropa" B KoHTeKcTE (paKTOpHOrO aHanm3a’?
A) Cpennee 3nauenue hakropa

b) KoaddunumenT koppensuuu Mexay HakTopom U mepeMeHHOM.

B) CrangaptHoe oTKI0HEHUE (haKTOpa.

') 3Hauenwus, crosiKe Mo JUaroHad pelylMpOBaHHON MaTPUILIbI PaKTOPHBIX
Harpy30K

8. Uto Takoe KOBapuallMoOHHAs MaTpuna’?

A) Marpuiia, 31eMEeHTbI KOTOPO# MPeACTaBIISIOT cO00H KOBapUaLMIO KayKI0M napbl
MIEPEMEHHBIX.

b) Matpuna pacctossHuii Mexay 00beKTaMu.

B) Marpuia nepexoaHbIX BEPOSATHOCTEH.

I') Matpuna omm1doK U3MEepeHUs.

9. Kakas u3 ciaeayromux nporeayp He OTHOCUTCS K MHOTOMEPHBIM CTATUCTHYECKUM
meTomam?

A) DakTOpHBIN aHATU3

b) t-tect

B) Kanonuueckast Koppensius
I') JIuckpMUHAHTHBINA aHAIU3

10. YUto mpeacTaBnsieT co00l nepapxudeckas KiiacTepu3arus’
A) Tlpouecc nocieoBaTeabHOro 00beIMHEHHSI 00BEKTOB B KJIACTEPhI HA OCHOBE UX
CXO/JICTBA.
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B) Meton pa3OueHus JaHHBIX Ha KJIacChl C UCIOJIb30BAaHUEM 00Y4YaroIUX BIOOPOK.
B) [Iponemypa oneHkn kadecTBa KiIacCU(DUKAIUH.
I') AHanu3 KoppensiMOHHBIX CBI3CH MEK/1y IIEPEMEHHBIMMU.

IlepeyeHb NPHMEPHBIX BONIPOCOB, BLIHOCHMBbIX HA NMPOMEKYTOUYHYIO aTTECTA-
U0 (3a4Y€T ¢ OLEHKOM)

OzHOMEpHbIE 1 MHOTOMEPHBIC XapaKTEePUCTUKU 00BEKTOB arpoOu3Heca.

MecTo OTHOMEpPHBIX XapPaKTEPUCTUK U CTATUCTHYECKUX METOJIOB, OCHOBAHHBIX

Ha OJIHOMEPHBIX pacipeacICHUsX.

Oco06eHHOCTh MHOTOMEPHBIX XapaKTEPUCTHUK U PaCIpeCICHUM.

OrpanudeHus MpU UCIOJIB30BAaHUU MHOTOMEPHBIX METOJI0B HUCCIICIOBAHMSL.

Knaccudukanus u B3aUMOCBs3b MHOTOMEPHBIX METOIOB aHAIN3A.

CylHOCTh MHOTOMEPHBIX CPEIHUX.

CnocoObl pUBEICHUS] UCXOIHBIX MTPU3HAKOB B COMOCTAaBUMBIN BUJ. ba3bl cpas-

HEHUs (MAaKCUMaJIbHOE, MUHUMAJIBHOE U CPE/IHEE 3HAUCHUE ITPU3HAKA).

[IpeoOpazoBaHue UCXOAHBIX JaHHBIX HA OCHOBE HOPMUPOBAHUSI.

9. ®opmupoBaHue MHOTOMEpHOM cpenneil. CpemaHsis MHOTOMEpHas MpPOCTas U
B3BellIeHHas. BpiOop BecoB npu (GOpMUPOBAHWM B3BEIICHHOH MHOIOMEpPHOM
CpeIHEM.

10. CpaBHeHME pa3IMYHBIX CIIOCOO0B (HOPMUPOBAHKUS MHOTOMEPHON CPEIHEH.

11. YcToHYnBOCTE MHOTOMEPHOM CpeIHEH

12. O6nacTh NMPUMEHEHUS MHOTOMEPHBIX CPEIHUX, OTPAaHHMYCHUS TIPU UX HCIIOJIb30-
BaHUM.

13. Knaccudukanum Ha OCHOBE MHOTOMEPHBIX CPEIHUX

14. CymHoCcTh KITacTepHoro aHanu3a. O01acTh MPUMEHEHHUS KJIACTEPHOTO aHATH3A.

15. IlpuBeaeHue UCXOAHBIX MEPEMEHHBIX B COIMTOCTABUMBIN BH/I.

16. IIpenBaputenbHOE UCTIONIB30BAHNE (DAKTOPHOTO aHATH3A.

17. UepapxuuecKkuid KJIacTCpHbIN aHaAIU3.

18. MeToJ1 K- cpeTHUX ITPU pealM3alliKi KJIACTEPHOI0 aHAJIU3a.

19. Meps1 630CTH.

20. MeTobl OOBEAMHECHUS: METOJ OJUHOYHOM CBS3U, METOJI IMOJHOU CBS3H, METOJ
HEB3BEILICHHBIX U B3BEILICHHBIX MOMAPHBIX CPEIHUX.

21. B3BeuieHHbIM U HEB3BEILICHHBIN LICHTPOUIHBIA MeTO, MeTOa Bapaa.

22. OnTUManbHOCTh Pa30UeHHs TIPU UEPAPXUUECKOM KIIACTEPHOM aHAJM3€e: TEOPETH-
YECKUU U SIMIUPUUYECCKUM MTOIXO0/1bI

23. Metonbl BeIOOpa HEHTPOB TIKECTH MPHU MPOBEACHUU KIACTEPHOTO C UCIMOIB30-
BaHUEM k— cpeHmX.

24. AnropuT™ peanu3aii METoAa K- CPEAHUX.

25. Ucnonb30BaHue NAaKETOB MPUKJIAIHBIX IPOrpamMM IIPU OCYILIECCTBICHUU KIlacTep-
HOTO aHaJu3a.

26. CymHOCTh MHOIOMEPHOTO AMCIIEPCUHOHHOTO aHAIU3a.

27. OrpaHlYCHHS TIPU UCIIOJIB30BAHUU MHOIOMEPHOT'O JUCIIEPCUOHHOTO aHAU3a.

28. Conepxanue padodeii U albTEPHATUBHBIX THIIOTE3.

29. OT00p pe3ynbTaTUBHBIX MPU3HAKOB

30. AnropuT™M MHOTOMEPHOTO TUCTIEPCUOHHOTO aHANN3a.

Nk w b=

o0
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31. Kpurepuii F- @uiiepa, 0cOOCHHOCTH €ro pacyera.

32. CymHOCTh ¥ Ha3HaueHne (akTopHoro ananuza. Cdepsl ero IpuMeHEHHUS.

33. Coueranue (pakTOPHOIO aHajau3a ¢ JIPYrUMH CTATUCTUYECKUMU METO/IaMHU, B TOM
YKUCIIC METOJAMU MHOTOMEPHOT'0 aHaIU3a.

34. UudopmarmonHsiil Ky0, TpeOOBaHUE K MPU3HAKAM.

35. IIpeoOpa3zoBaHne UCXOIHBIX JAHHBIX.

36. Obmas nuHeHass MOAeb (PAKTOPHOTO aHATN3a.

37. ®akTOpHbIC HATPY3KH, UX COJICPKAHUC.

38. O0mmit anropuT™ (hakKTOPHOTO aHAIIHN3A.

39. Onpenenenue GakToOpoB, METO/ IIABHBIX KOMIIOHEHT U LEHTPOUIHBIN METO/I.

40. Martematuueckuii anmnapat GopMUpOBaHUS MATPUIIbl (DAKTOPHBIX HATPY30K

41. Bpauenue Marpuibl (PakTOPHBIX HArpy3ok, ero ueib. MeTojabl BpalleHus: Ba-
pUMaKC, KBapTUMaKC, OMKBApTUMAKC, YKBUMAKC.

42. MaTtemaTuyeckuil anroput™ BpaiieHus. Mutepnperauus (akTopos rnocie Bpa-
ICHUS.

43. Hepapxuueckuil pakTOpHBIN aHAIH3.

44. JIuCKpUMHUHAHTHBIN aHAJIU3 KaK KOMIUIEKC MHOITOMEPHBIX METO/IOB, €r0 Ha3Haye-
HUE.

45. I'pynnupyromue ¥ JTUCKPUMUHAHTHBIE IepeMeHHble. TpeOoBaHUs K JUCKPUMHU-
HAHTHBIM TIEPEMEHHBIM.

46. ITomaroBblii AJITOPUTM JUCKPUMUHAHTHOIO aHanu3a. Kpurepuih 4 - Yuikca.

47. IlocTpoeHue TUCKPUMUHAHTHBIX (PYHKIIUM, UX UCCIIEIOBAHHE

48. Matpuiisl paKTOpHON CTPYKTYPBHI.

49. Ouenka 2 (PEeKTUBHOCTH JUCKPUMHUHAHTHBIX (DYHKITHIA.

50. ®yukiuu kiaaccupukanuu. Kimaccudukanus HOBbIX COBOKYITHOCTEH.

51. ®opmynupoBka ocHOBHOW THNOTe3bI MANOVA. Otmmune MANOVA ot
ANOVA.

52. 'eomeTpudeckuii CMBICII KAHOHUYECKUX MepeMeHHbIX. IHTepnpeTalus ux BeCcoB.

53. Ilpeanourenue npumenenuss ANCOVA Bmecto ANOVA.

54. PazHuna Mexay MeTpuueckuM u HemerpudyeckuM MDS. Bribop umncia msmepe-
HUM.

55. CBoiicTBa MHOIOMEPHOI'0 HOPMAJILHOI'O pacIpe/ICICHUS.

6.2. Onucanue nokasaresieil ¥ KpUTEpHEB KOHTPOJISI yCIIEBAEMOCTH,
ONMUCAHUE MKAJ OLEeHUBAHHUS

JUis OLICHKM 3HAHWM, YMEHMid, HaBBIKOB M (POPMHUPOBAHHSI KOMIIETCHLUHU I10
TUCITUTUTMHE MOYET TPUMEHSTHCS O0AJJILHO-PEHTHHIOBAsE CUCTEMa KOHTPOIS H
OIICHKH yCIIEBaEMOCTH CTYJICHTOB.

B ocHoBy OamnmbHO-pedTHHTOBOU cucTtembl (BPC) momoskeHs! MPUHIUIIBL, B CO-
OTBETCTBHM C KOTOPBIMU (POPMHUPOBAHUE PEHUTHHIA CTYJEHTAa OCYLIECTBIISETCS B XO-
JIe TEKYIIET0, MPOMEXYTOYHOTO KOHTPOJIS U IPOMEKYTOYHON aTTECTAI[UU 3HAHUMA.

[TepBas yacTh TEKyILIEro peHTHHra BKIOYAET B ceOst OayuIbl 3a BHIMOJIHEHUE HH-
JTUBUAyATBHBIX 3aJlaHUN Ha MPAKTHYECKUX 3aHATHAX (Bcero pador - 10). Maxkcu-
MajlbHasi OLICHKA 3a BBINOJIHEHUE Kaxk10u pabdotsl -10 GamioB. MakcumallbHO BO3-
MOXKHAsi CyMMa OajuioB B PEHTHHTE, MONyYeHHAs TP BBHIMOJTHEHUH MPAKTHIECKUX
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pabot, moxet coctaBuTh 100 OamtoB. Kpurepuu OolleHKH BBIIIOJHEHHBIX paboT Mpu-

BCICHBI B TEl6J'IHHeZ

Tabnuua 7

Onenka

KoanyecTBO
0aJJ10B

KpuTtepun onieHHBaHHUA

«S»
(oTIHM4YHO)

OLICHKY «OTJIMYHO» 3aCIY)KHUBACT CTYICHT, BHITOIHHUBIIHIi
NPaKTUYECKYI0 paboOTy MOIHOCTHIO, B paboTe KOPPEKTHO
NPUMEHEHbI METO/Ibl MHOTOMEPHOT'0 aHaJIM3a, HET OIINO0K
B pacyerax, c/iejaHbl r1y0okue BoiBo bl CTYIEHT fan
MOJIHBIE OTBETHI HAa BCE 3a/IaHHBIC BOIIPOCHI O padoTe.
HenocratkoB 1o oopmiieHu0 paboThl HE UMEETCH.

«»
(xopomio)

OILICHKY «XOPOILO0» 3aCIyKUBACT CTYJICHT, BHIIOJTHUBUIMIA
NPAKTUYECKYI0 PabOTy MOIHOCThIO, UMEIOTCS HEOYEThI B
NPUMEHEHUU METO/I0B MHOTOMEPHOI'0 aHAIM3a, IPOBEJICH-
HOM aHalu3e U MOoIy4YeHHbIX BbiBOAaX. CTYIEHT 1an Bep-
HbI€ OTBETHI Ha BCE 3a/1aHHbIEe BOMPOCHI 110 pabore. Hemo-
CTATKOB 10 0(hOPMJICHUIO PAOOTHI HE UMEETCH.

«3» (ynoBneTBOpu-
TEJIbHO)

5-6

OLICHKY «y/A0BJIETBOPUTEIbHO)» 3aCIY)KUBAET CTY/ICHT,
BBITOJIHUBIINNA MPAKTHYECKYIO paboTy MOJTHOCTHIO, HO
HUMEIOTCA CYILIECTBEHHBIC HEJ0YEThI B IPUMEHEHUU METO-
JI0B MHOTOMEPHOI'O aHAJIW3a U MOJIYUYEHHBIX BbIBOIaX.
CtyneHT 1all BepHbIE OTBETHI HE HA Bce BOpockl. [1o
o(opmIeHHIO pabOThl UMEKOTCSI HEOCTATKH.

«2» (HEey10BJIETBOPHU-
TEJIbHO)

0-4

OIIEHKY «HeYJ0BJETBOPHTEJIbHO» 3aCIyKHUBAeT CTYJECHT,
BBIMOJIHUBIIMNA MPAKTHYECKYI0 paboTy HE M0 CBOEMy Ba-
pHAHTY WM ¢ rpyOedIIMMU HapylIeHUSAMH TPUMEHEHUs
METOZ0B MHOTOMEPHOTO aHAIM3a W MOCICI0BATEIBHOCTH
aHaJIn3a.

Bropas yacTh Tekyiero pedTuHra BKIO4YaeT B ce0st 6amibl 3a OTBETHI HA KOJI-
JIOKBUYMeE. 3a 00CYKICHHUE CIIOKHBIX M JIUCKYCCHOHHBIX BOIIPOCOB CTaBUTCH 5 Oai-

JIOB.

Tabauma 8

Onenka

KonnuectBo
0aJL10B

Kpurtepuu oneHHBaHHUsA

«S5»
(OTIIMYHO)

cojiepyKaHHE MaTepuana pacKpblTO B IOJHOM o0BbeME,
NPEeIyCMOTPEHHBIM TIPOrpaMMOil M y4eOHHUKOM; CoJIepiKa-
HHUE MaTepHalla pacKpbITO MOCAEAOBATEIbHO, JOCTATOYHO
XOpOIIIO MPOAYMAHO; MAaTepUall M3JI0KEH IPAMOTHBIM $I3bI-
KOM, C TOYHBIM MCIOJIb30BAHUEM TEPMHHOJOTHH;, MOKA3aHO
YMEHHE WIUIIOCTPUPOBATH MaTepHal KOHKPETHBIMHM IpHUME-
pamu; MpoOJIEMOHCTPUPOBAHO YCBOCHHE PAHHEE M3YUYEHHOTO
Marepuasna; noka3aHo yMEHHE JiejiaTh 0000111eHue, BbIBO/IbI,
CpaBHCHUE, COJEPIKAHME MaTepualia M3/I0KEHO CaMOCTOs-
TeNbHO, 0€3 HaBOAAIIMX BOIPOCOB; MaTepUal H3JI0KEH B
CTPOro OMNpPEAC/ICHHbIE PAMKH, OTBEThI JAKOHUYHBI.

«4»
(xoporo)

COJIEPIKAHME MaTepuajia pPACKPLITO B IMOJHOM 00beMe,
MPEyCMOTPEHHBIM MPOrpPaMMON U YYECOHHUKOM; B H3JI0KE-
HUM MaTepualia MMEIHCh 3aTPYJAHEHUS U JOMYIIeHbI OIno-
KM B ONPEICIICHUU MOHATHI M B UCIIOJIb30BAHUHM TEPMHUHO-
JIOTUM; MPUBEJEHUE MPUMEPOB BbI3LIBAECT 3aTPY/IHEHUE; M0-
Ka3aHO YMEHHE JejaTh 00001IeHue, BBIBOJIbI, CPABHEHUE;
coJIep’)KaHHMEe MaTepuasa W3JIarajioch C IOMOUIBK0 HaBOJS-
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Kpurtepuu onieHHBaHHUSA

LIUX BOIPOCOB U IO/CKA30K; U3JI0KEHUE MaTepuala pacts-
HYTO

HE MOJIHO PACKPBITO COJCPNKAHUE MaTepUalia, HO MOKA3aHO
ob1ee MOHUMaHUE BOMpOCca, JOCTATOYHOE A JajbHeHIe-
ro H3Y4Y€HHs NPOrpaMMHOI0 MaTepHalla; IOCJIeI0BaTelb-
HOCTh M3JIOKCHUSI MaTepHaa HEIO0CTATOYHO MPOJIyMaHa; B
M3/I0KCHUU MATEpHUaia UMEIHCh 3aTPYIHEHUS U TOMYIICHBI
OIIMOKM B ONPEJICICHUM MOHATHI M B HCIOJB30BaHUU TEp-
MUHOJIOTHU; TPHUBEACHUE MPUMEPOB BBI3LIBACT 3aTPY/IHE-
HUE; 0000111eHUE, BBIBO/bI, CPABHEHHUE JICJAIOTCS C TOMO-
LIBIO NPENOaBaTelis; CoIepKaHue MaTepuala U3Jaraioch ¢
TOMOULIBIO HABOISALIMX BOMPOCOB M IOJCKA30K; M3JI0KCHUE
Marepuaia pacTsHyToO.

Ouenka KoanuectBo
0a10B
«3» (ynoBieTBO-
PUTEIIBHO) 3
«2» (Hey1oBIIe- 5
TBOPHUTEIBHO)

HE PACKPBITO OCHOBHOE COJCpIKaHHE yueOHOro marepuana;
JONYIIEHbI OMIMOKK B OMPEACICHUU TOHATUN, HEYMCHUE
NPUBOJUTE TIPUMEPBI NMPH OOBACHCHHH MaTepHalia; He3Ha-
HUE paHee M3YUYEHHOI0 Marepuaja; INOJIHOE HeYMEHHE Jie-
JaaTh 000011I€HUE, BBIBOJIbI, CPABHEHUS; COACPKAHUE MaTe-
puana M3larajioch ¢ MHOTOYHC/ICHHBIMU MOJICKA3KaMu, MO-
Ka3aBIIMMHM HE3HaHWE WM HEIMOHMMaHHWe OojblIel YacTh
yueOHOro mMaTepuana, perjaMeHT BBICTYIUICHHS HE COOIio-
JIeH

TpCTBﬂ HaCTb TCKYLICTO pCﬁTHHFa 3TO PCUICHHUC Keic-3aa4 oT Poccenn-

X030aHKa 10 W3yYCHHBIM TeMaM. Y YaCTHHKW KOMaH/Ibl, 3aHsABIIEH | MecTo 3a permie-
HUE Keic-3a1auu, mosy4daroT rno 10 6amios, 2 mecto — 7 Oamios, 3 mecto — 4 Oasia.
MakcuMaibHO BO3MOKHAsI CymMMa OaylioB, TOJIyYEHHAsl MPU PENICHUH TPeX Keiic-
3aj1a4 (kerc-Oyka), MoxkeT coctaBuTh 30 OaioB.

YeTBepTras 4acTh TEKYIIETO PEUTHHTa BKIIOYAET B ceOs OaiuThl 3a MPU30BHIE
Mecta B xakaroHe o MCM. CryaeHTbl KOMaH/1, 3aHSABIIUX MPU30BbIC MECTa, MOJIY-
qJaT ciaeayromme 6amnel: 1 mecro — 10 6amnos, 2 mecto — 7 6amioB, 3 Mecto — 5
OaJIoB.

[TaTas 9acTh TEKyIIEro peHTUHTA BKIIOYAET B ceOst OaTbI 32 UTOTOBOE TECTHU-
poBanwue. 5 6ayioB BeicTaBisieTcs 3a 100% npaBuIbHO pelICHHBIH TECT.

Takum o0pa3zom, MakcuMasibHas cymMmma 0ajuIoB, KOTOPYIO MOKET HaOpaTh CTy-
JICHT TI0 TEKYIIEMY PEUTHHTY, MOXKeT cocTaBuTh: 10*10+5+10*3+10+5=150.

B 3aBucuMocTH 0T HaOpaHHOIrO KOJMYeCTBa OAJUIOB MO TEKYLIEMY PEUTHHIY
CTYJICHT MOJIy4aeT COOTBETCTBYIOIIYIO OIICHKY IO YETHIPEXOAITFHOM TIKaJIe:

Tabmmma 9
KoimuyecTBo HaOpaHHBIX HIxkana 3ayer ¢ oneHKoOM
DaJI0B OlleHHBAHHUSA
127-150 85-100% Ot1iuuHO
105-126 70-84% Xopouo
90-104 60-69% Y 10BIIETBOPUTEIIHHO
0-89 0-59%, HeynosnerBopurenbHo
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[TpoMeKyTOUHBI KOHTPOJIb MPOBOAMTCS C HCIOJb30BAHUEM BOIIPOCOB I10
KKJI0M M3ydaeMol TeMe AUCIUIUTHHBL. KpuTepun BBICTABICHUS OIEHOK MO MPOMeE-
KYTOYHOM aTTecTaluu npeacTasicHbl B Tadauie 10.

Tabmuua 10
Kpurtepuu onieHHBaHus pe3yJIbTATOB 0TBETA HA BONPOCHI 110 3a4eTy C
OLICHKOH

3ader ¢ OLEHKOH Kpurepuu oneHuBaHus

OLIEHKY «OTJIHYHO» 3aCITy)KHBAET CTY/ICHT, OCBOUBIIHIA 3HAHUS, YME-
HHSI, KOMITIETEHIIMH U TeopeTHUeCKuii marepuan 6e3 npodesnos. CTyAeHT
Jall IMOJHbBIC OTBETHI HA BCC 3aIdHHBIC TPH BOIIPOCA, B TOM YHCJIC OTBC-
THJI HA JOITOJIHUTEIILHBIC.

344€T C OLIEHKOH
OTIIUYHO

OLICHKY «XOpPOoII0» 3aClIYKHBACT CTYIACHT, ITPAKTHYCCKH ITOJIHOCTBHO
OCBOMBILUHWI 3HAHUA, YMEHHA, KOMIICTCHIIHH H Teope’mquKHi’i MaTCpH-
aj. CTy}]eHT Oall MOJHBIC OTBETHI HA ABA BOIIPOCd, B TOM YHCIIC OTBCTHIL
Ha JOIIOJTHHTCIBHEBIC.

344€T C OLIEHKOH
XOpOI1I0

344€T C OLIEHKOH
YIOBJIETBOPH-
TEJIBHO

OLCHKY «YAOBJICTBOPHTE/IbHO» 3aCIIYKHBACT CTYACHT, HaCTHYHO C
HpOGGJ’IaMH OCBOMBILIHI 3HAHMS, YMCHHA, KOMIICTCHIIHMH H TCOPETHYC-
CKHUI MaTcpHal. CTy,H,eHT Aall BEPHbIC OTBETHI Ha OJIHH BOIIPOC.

OLICHKY «HEeYJ0BJIeTBOPUTEILHO» 3aCIy’KUBACT CTY/ICHT, HE OCBOMB-
M 3HaAHUsA, YMEHHS, KOMIICTCHUMH U TeopeTudeckuid Marepuair. Cry-
JICHT HE J1aJI HA OJJHOI'0 OTBETA HA 3a/IaHHbIC BOMPOCHI.

HE3a4eT C OLCHKOM
HEYIOBJICTBOPH-
TCIBHO

Hrorosas oueHka 3a 3a4et ckiaabiBactcsa U3 40% OLICHKU TEKYILEro perTruHra

1 60% OI1IeHKH MO MPOMEKYTOUHOMY aTTECTAIUU.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAITHOHHOE oDecrieyeHHe JUCHUIINHBI
7.1 OcHOBHas1 JIATEpPATYypAa

I'mypman, B. E. Teopus BeposiTHOCTEH U MaTeMaTHYECKasi CTATUCTHUKA | YUCOHHUK

s By3oB/ B. E.I'mypman. — 12-e uzn. — Mocksa : Mznarenscto FOpaiit,
2025. — 479 c. — (Beicmiee obOpasoBanme). — ISBN 978-5-534-00211-9. —
Texcr : anexkTponnbiii // O6GpazoBarenbHas miatdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/559584 (mata obpamenus: 25.08.2025).

JlyopoB, A. M. MHoOromepHbie CTaTUCTUYECCKUEC METOIbI ISl SIKOHOMHUCTOB H
MeHemkepoB: yued. / A. M. Jlyopos, B. C. MxwurapsH, JI. . Tpommu. — M.:
®dunancel ¥ cratuctuka, 2011. — 350 c.

MHOroMepHbIe CTaTUCTHYCCKUE METOAbl: YueOHoe mocodue / A. E. IlIludankus,
A. B. Ykomnosa, b. III. Jamumesa [u ap.].; peu. T. H. Jlapuna; Poccuiickuii rocy-
napcTBeHHBIM arpapubiii yHUBepcuTeT - MCXA umenu K. A. Tumupssera
(MockBa). — DnekTpoH. TeKCTOBbIe AaH. — Mocksa, 2024, — 144 ¢. — Kon-
nekuusi: YdeOHasi U yueOHO-MeToaudeckas jaureparypa. — CBOOOAHBIN J0CTYM
u3 CeTH WNuTepuet (ureHue). Pexum JOCTYTIA:
http://elib.timacad.ru/dl/full/s20122024Ukolova_v4.pdf. - 3ari. ¢ Tutys. sKpaHa.
- DIEeKTPOH. BEpCHs Ted. My OJTMKAITUH.
<URL:http://elib.timacad.ru/dl/full/s20122024Ukolova_v4.pdf>.
Teopust BepoSTHOCTEH M MaTeMaTW4yecKas CTaTUCTUKA. MaTeMaTH4ecKHue Mojie-
an : yueOuuk ais By3oB/ B. JI. Marnes, JI. A. [lanuenko, I'. FO. Pusnuyenko,
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A.T. Tepexun. — 2-¢ usa., ucnp. u gon. — Mocksa : U3narensctBo FOpaiir,
2025. — 321 c.— (Bricmee obOpaszoBanme). — ISBN 978-5-534-01698-7. —
Texcr : anexkrponnbiii // O6Gpa3zoBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/561493 (nara obpamenus: 25.08.2025).
. Uypaxkos, E. II. Beenenne B MHOroOMepHbIe cTtaTucTrdeckue mMetosl / E. I1. Yy-
pakoB. — 3-¢ u3a., crep. — Cankr-IletepOypr : Jlanp, 2023. — 148 ¢c. — ISBN
978-5-507-47141-6. —  Tekct: »nekTpoHHBIM // JlaHb :  DJIEKTPOHHO-
oubanoreunas cucrtema. — URL: https://e.lanbook.com/book/330530 (nata 00-
pamenus: 25.08.2025). — Pexum moctyma: st aBTOPH3. TMOJIB30BATENICH.

7.2 lonoJiHUTEILHAS JIUTEpaTypa

. bepukamsunu, B.II. Crarucruueckas o0paboTka JaHHBIX, IUJIAHUPOBAHHE
SKCTIEPUMEHTAa W CIy4dallHbIE TIPOIeCChl ;. ydeOHuK st By3oB ([maBa 3)/

B. II. bepukamBumm, C. I1. OcbkuH. — 2-¢ u3A., Ucmp. W J0m. — MOoOcCKBa :
N3natensctBo HOpaiit, 2025. — 164 ¢. — (Bsiciiee odpazoBanue). — ISBN 978-
5-534-09216-5. — Tekct : anekTpoHHbIl // OOpa3oBarenbHas miatdopma KOpait

[caiiT]. — URL: https://urait.ru/bcode/563721 (nata obpamenus: 25.08.2025).
. Buntokos, . A. MHOTOMEpHBIE CTATUCTUYECKHUE METOJIBI : yueOHoe mocodue / U.

A. BunrokoB. — Mocksa : ®unaHcoBbli yHUBepcutet, 2014, — 192 ¢. — ISBN
078-5-7942-1205-1. —  Tekct: onekTpoHHsld // Jlaue :  IIEKTPOHHO-
oubmmoreuynas cucrema. — URL: https://e.lanbook.com/book/208406 (nara

obpamenus: 25.08.2025). — Pexxum gocTtyna: I aBTOPHU3. MOJIb30BATEIIEH.

. I'atemox O. B. IIpoBepka cTaTUCTHUECKUX TUIIOTE3 (y4eOHOE rmocodue JIst By30B /
O. B. I'aremoxk, H. B. MantokoBa. — Cankrt-IletepOypr : Jlansp, 2022. — 112 ¢c. —
Texer :HenmocpeactTBennblit.» — URL: https://e.lanbook.com/book/238709 (nara
obpamenus: 25.08.2025). — Pexum gocTtyna: s aBTOPHU3. MOJIb30BATEIIEH.

. Jlenskos, C. JI. CraTucTudeckue METO/BI B TICUXOJIOTUH ;| YUSOHUK U TIPAKTUKYM
st By3oB (Paznen IV)/ C.JI JlenbkoB, H. E.PyOunoBa. — 3-e¢ u3m., ucnp. u
nom. — Mocksa : U3narensctBo FOpaiit, 2025. — 311 ¢. — (Bricmiee odpa3oBa-
Hue). — ISBN 978-5-534-11061-6. — Tekcr : anekTpoHHbi // OOpa3oBaTebHas
mnatopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/565629 (mara obparie-
Hust: 25.08.2025).

. Marematudeckue METO bl B OMOIOTUU: aHATN3 OMOIOTHYECKUX JaHHBIX B CHCTEME
Statistica : yuyeOnuk jus By3oB/ C. H. I'ames, ®@. X. bernsesa, M. 1O. NBaHoBa,
K. P. [lunikueBa. — 2-e u3., mepepad. u gomn. — Mocksa : M3gatensctBo FOpaidr,
2025.— 170 c. — (Brpiciiee oOpazoBanue). — ISBN 978-5-534-19263-6. —
Tekct : anexktponssiit // OOpa3oBarenpHas miatdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/563012 (nata obpamenus: 25.08.2025).

. [Ipurapun, C. M. CraTUCTHYECKOE MOJETUPOBAHNE MHOTOMEPHBIX T'ayCCOBCKUX
pacnpenenenuii ;. yueOHuk s By30B/ C. M. [Ipurapun. — Mocksa : U3narens-
ctBo HOpaiit, 2025. — 83 ¢c. — (Bnicumiee oOpaszoBanue). — ISBN 978-5-534-
10209-3. — Texcr : anexktponHbIi // O0pa3zoBaTenbHas miatdopma FOpait [cait].
— URL: https://urait.ru/bcode/565367 (nata obpamenus: 25.08.2025).

. TpycoBa, A. 0. Ananu3 nanHbIX. MHOTOMEpPHBIE CTATUCTUIECKUAE METOJIBI : yueo-
Hoe rnocobue / A. 1O. Tpycosa. — Camapa : Camapckuit yuusepcuret, 2023. — 92
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c. — ISBN 978-5-7883-2029-8. — Tekcr : 25eKTpoHHBIH // JlaHb : 2JE€KTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/406649 (nmata 06-
pauienus: 25.08.2025). — Pexxum goctyna: i aBTOPU3. NOJIb30BATEIICH.

8. Ilepevennb pecypcoB HHPOPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOM CeTH
«MHTepHeT», HeOOXOAMMBIX AJISl OCBOCHMS AUCIHILIHHBI

1. Cait @enepasibHOM Ci1y:KObI FOCY1APCTBEHHOMW CTAaTUCTUKU
(https://rosstat.gov.ru/ ) (OTKPBITBIN OCTYT)

9. IlepeyeHb MpOorpaMMHOro obdecnevyeHusi H HHHOPMALMOHHBIX
CIPAaBOYHBIX CHCTEM

Tabmuna 11
IlepeyeHb NPOrpaMMHOIo odecrneyeHus
HaumenoBanue
Ne | paspesa ydyed- | HaumenoBanue npo- Tun ABTO T'on
n/n HOIi rpaMMbl NPOrpaMmsbl P pa3padoTKu
AACHHUILTHHBI
1 Excel pacuérHas MS Texymas
BEpCUs
’ STATISTICA pacuETHas TIBCO Soft- | Texymas
ware Inc. BEpCUS
3 Google acuérHas Google Texymas
Colaboratory P & BEpCHs
4 Paszen 1. Bee Jupiter Notebook pacuéTHas Jupiter.org Texymas
TEMbI BEpCUs
pacueTHas, Python
Texymas
5 Python oOyuJaromias, KOHTPO- Software
. BEpCUs
JUPYIOLIAs Foundation
pacuerHasi,
6 Anaconda oOyuJaromias, KOHTPO- Anaconda, Texyutas
Inc. BEpCUS
JIHpyoLIas

10. Onucanue MaTepUaJbHO-TEXHHYECKON 0a3bl, HEOOXO0AMMOM ISl
ocyliecTBJIEHHS 00pa30BaTeJbHOI0 NMpoLecca Mo AMCUHILINHE
3aHATUS TIPOBOMATCS B CIENHUATU3UPOBAHHBIX AYJUTOPUSX, OCHAIICHHBIX
MYJIbTUMEIMIHBIM 000PY/IOBaHUEM JUIsl MPOBEACHUS JCKUMOHHBIX 3aHsATHH. [Ipak-
TUYECKUE 3aHATHUS TPOBOJSATCS C UCIONH30BAHUEM TEXHHYECKUX W TMPOTPAMMHBIX
CPE/CTB B ayJAUTOPHUH, OCHALCHHON NEPCOHAIBHBIMU KOMITBIOTEPAMH U JJOCTYIIOM B
WHTEPHET.
Tabnuua 12
Cgeenusi 00 00ecne4eHHOCTH CIENHAJIN3HPOBAHHBIMHU AYTUTOPHUSIMH,
KaOMHeTaMH, Ja00paTOPUSIMH

HaumeHoBaHue crieniuajibHbIX OMe-
IIEHWH U NOMeLleHHi 1JIsl CAMOCTOs- OcHaleHHOCTH CHeNUAILHBIX IOMeLeHHil H
TeJIbHOH padoThl (Ne yuedOHOro Kopmy- MOMEIIEeHHH AJIsl CAMOCTOSITEIbHOH PadoThI
ca, Ne ayanropun)
1 2
yuebnas ayoumopus 0 NpoeeoeHUs 3d- KonuuectBo pabouux mecr: 16
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HaumeHoBaHHe cnienHaabHBIX IIOMe-
IEHHH 1 MOMEeIleHH i A1 CaMOCTOs-
TeJbHOH padoThl (Ne yyedHOro Kopny-
ca, Ne ay1uTOpHu)

OcCHaIEHHOCTh CIENHAIBHBIX MOMEIeHHH H
NOMeLIeHHH JIsl caMOCTOsITe/1LHOH padoTbl

1

2

HAMUL 1eKYUOHHO20 MUnd, yueonas
ayoumopust 015 npoeedeHus 3aHamull ce-
MUHAPCKO20 muna, y4eoHas ayoumopus
0J151 BPOBEOEHUsL KVPCOBO20 NPOEKMUPO-
8anusl (6bINOAHEHUS KVPCOBbIX pabont),
yuebHan ayoumopus 0as 2pYNHOEbIX U UH-
OUBUAYATbHBIX KOHCYIbMAYUU, YieOHas
ayoumopust 015 meKyuie20 KOHmpo.is u
npomexcymoyunou ammecmayuu (2
yuebnwitl kopnyc, 102 ayo.)

1. Komnbrorepsl 28 1.
Berpoennbie ceteBbie ananteps! (Intel 1219-V
wiu Realtek RTL8111H), untepdeiic RJ-45,

ckopoctb 10/100/1000 MowuT/c. Touku nocryna:

Ubiquiti UniFi AP AC Pro, crangaptel IEEE

802.11a/b/g/n/ac, yactotsl 2.4 ['T'y (450 Mbut/c)

u 5 ['Tu (1300 M6ut/c), nogaep:xka MU-
MIMO, nutanue PoE.

2. Crenp «Ceprees Cepreit Crenanosuu 1910-
1999» 1 wit. (MuB.Ne591013/25)

3. Orserymurens nopouikoBsiit 1 mr. (MHB.
Ne559527)

4. TloaBecHOE KpernieHue K OTHETYIIUATEN0 1 mT.

(MuB. Ne 559528)

Kamozu 2mt. (MuB. Nel107-221225, Uus.

Nel107-221225)

Cryan 29 wr.

CT0J1 KOMIBIOTEPHBIN 28 1IT.

Croun nys npenogasarens 1 .

9. Jlocka mapkepHas 1 wrT.

10.  TpubyHna HamonbHas 1 wr. (6e3 UHB. Ne)

CrpykrypHoe nojapaszaenesue: MHCTUTYT IKoHO-

MUKHU U yrpasienus, Kadenpa CTaTuCTUKY U KH-

OCpHETHKH

n

% = o

yuebnas ayoumopus 0ist NPOeeoeHUs 3a-
HAMUL 1eKYUOHHO20 MUna, y4eoHas
ayoumopus 07151 NPo8edeHUs 3aHAMUll ce-
MUHAPCKO20 muna, y4eonas ayoumopus
0715 nPpoGedenUsl Kypco8o2o npoeKmupo-
6aHUA (8bINOJHEHUS KYPCOBbIX pabom),
yuebHan ayoumopus 0as 2pYNHOEbIX U UH-
QUBUOYAILHBIX KOHCYAbMAYU, Y4eOHas
ayoumopust 015 meKyuie20 KOHmpo.is u
npomexcymounou ammecmayuu (21
yuebHwiii kopnyc, 106 ayo.)

KonnuectBo pabounx mect: 16

Bcerpoennsie ceresbie anantepsi (Intel 1219-V unu
Realtek RTL8111H), unrepdeiic RJ-45, ckopocThb

10/100/1000 Mo6ut/c. Toukn goctyna: Ubiquiti
UniFi AP AC Pro, cranaaptsl IEEE

802.11a/b/g/m/ac, yactotel 2.4 I'T'u (450 Mour/c) n

51T (1300 MowuT/c), nogaepxkka MU-MIMO,
nutanue PoE.

CrpykrypHoe nojpasaenenue: MHCTUTYT DKOHO-
MUKH U ynpasienus, Kapeapa CtatucTuku u Ku-
OepHEeTUKH

yuebnas ayoumopus 01 NPpoeeoeHUs 3d-
HAMUL CeMUHAPCKO20 muna, yueonas
ayoumopust 015 RPo6edeHUs KYPCOBO2O
HPOEKMUPOBAHUS (6bINOTHEHUS KYPCOBbIX
pabom), yuebnas ayoumopus 0is cpynno-
BBIX U UHOUBUOYATLHBIX KOHCYAbMAYUIL,
YyuebHan ayoumopus 0is meKyue2o KoH-
MPOJIsi U RPOMENCYMOUHOU ammecmayuu,
nomewenue 0isk CamMoCmosmenbHol pa-
bomut (2ut yueonwviii kopnye, 302 ayo.)

KonuuectBo pabouunx mecr: 16

1. Cucremuslii 610k 17 wir.
Berpoennbie ceteBbie ananteps! (Intel 1219-V
wiu Realtek RTL8111H), untepdeiic RJ-45,

ckopocth 10/100/1000 M6uT/c. Touku nocryna:

Ubiquiti UniFi AP AC Pro, crangaptel IEEE

802.11a/b/g/n/ac, yactotsl 2.4 [Ty (450 Mbut/c)

u 5 ['Tu (1300 M6ut/c), nogaep:xka MU-
MIMO, nutanue PoE.

Monurop 17 wr.

Tenesuzop 1 mt.

Croun nis npenogasarens 1 mr.

Ct0J1 KOMIBHOTEPHBIN 16 10T.

PR
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HaumeHoBaHHe cnienHaabHBIX IIOMe-
IEHHH 1 MOMEeIleHH i A1 CaMOCTOs-
TeJbHOH padoThl (Ne yyedHOro Kopny-
ca, Ne ay1uTOpHu)

OcCHaIEHHOCTh CIENHAIBHBIX MOMEIeHHH H
NOMeLIeHHH JIsl caMOCTOsITe/1LHOH padoTbl

1

2

6. Cryn oducHblii 17 wr.
CrpykrypHoe nojpasaenenuie: MHCTUTYT DKOHO-
MUKH U ynpasienus, Kapeapa CtatucTuku u Ku-
OepHEeTUKH

yuebnas ayoumopus st NPOeeoeHUs 3a-
HAMUL TeKYUOHHO20 Mund, yueonas
ayoumopus 07151 NPo8edeHUs 3aHAMUlL ce-
MUHAPCKO20 Mund, yueOHas ayoumopust
0715 nPoGedenUsl KVpco8o20 NPOeKmupo-
8anusl (6bINOAHEHUS KVPCOBbIX pabont),
yuebHan ayoumopus 0as 2pYNHOEbIX U UH-
OUBUAYATbHBIX KOHCYIbMAYUU, YieOHas
ayoumopus 0as mekyujeeco Konmpo.s u
npomexcymoyunou ammecmayuu (1
yuebHwill kopnyc, 212 ayo.)

KomuuectBo paboumnx mect: 24

Berpoennsbie cereBbie anantepsl (Intel 1219-V umm
Realtek RTL8111H), unrepdeiic RJ-45, ckopocThb
10/100/1000 Mowut/c. Touku noctyna: Ubiquiti
UniFi AP AC Pro, ctannapts! IEEE
802.11a/b/g/n/ac, yacTotsl 2.4 I'T11 (450 Mbut/c) u
5T (1300 M6wut/c), nonnepsxkka MU-MIMO,
nutauue PoE.

CrpyxkrypHoe nojpasaenenue: Kadenpa [udpo-
Bas Kadenpa

yuebnas ayoumopus 011 NPpoeeoeHUs 3d-
HAMUL 1eKYUOHHO20 MUnd, yueonas
ayoumopus 0as npoeeoeHus 3aHAmuil ce-
MUHAPCKO20 muna, y4eoHas ayoumopus
0J151 BPOBEOEHUsL KVPCOBO20 NPOEKMUPO-
8anusl (6bINOAHEHUS KVPCOBbIX pabont),
yuebdnas ayoumopusi 0isi ZpyNnoewix u un-
OUBUAYATbHBIX KOHCYIbMAYU, YieOHas
ayoumopust 05t mekyuje2o KOHmpo.Js u
npomexcymoyunou ammecmayuu (1
yuebnwiii kopnyce, 214 ayo.)

KomnuuecTBo pabouux mect: 24

Berpoennsbie cereBbie agantepsl (Intel 1219-V umm
Realtek RTL8111H), uarepdeiic RJ-45, ckopocTs
10/100/1000 Mowut/c. Touku noctyna: Ubiquiti
UniFi1 AP AC Pro, crannaptst [IEEE
802.11a/b/g/n/ac, yactotsl 2.4 I'T11 (450 Mbut/c) u
5T (1300 M6wut/c), nognepxka MU-MIMO,
nutauue PoE.

CrpyxkrypHoe noapasaencuue: Kadeapa Ludpo-
Bas Kadenpa

llenmpanvhas nayunas bubauomexa ume-
nu HU. JKenesnosa

YuranpHsle 3ai1bl OMOIHOTEKH

Cmyoenueckoe obwexcumue

KomHaTa a4 caMoIoAroToBKH

11. Meroanueckue PEKOMCHAAIIHHA CTYACHTAM 10 OCBOCHHI) JUCHHIIJIHHBI
PexkoMeHaanuu CTYACHTAM 0 OCBOCHHI JUCIHHILTHHBI

1. Ilpexnae, yeM MNPUCTYNaTh K BBIINOJHEHUIO MPAKTHYECKOTO 3aJaHus, CICeayeT
OCBOWTH TEOPETHYECKUI MaTepHasl Mo JaHHOW Teme. [IpoBepka cTemeHW OCBOCHUS
TEOPETUYECKOI0 MaTepuaia MOXKET ObITh MPOBEACHA CaMOCTOSTEIBHO Ha OCHOBE
KOHTPOJIBHBIX BOIIPOCOB MOCTIE KaXA0U JICKITHH.

2. IlpakTnyeckue 3aaHus BBIIOJIHSIOTCS MO MHJMBUYaJIbHOMY BapuaHTy. 3a pabo-
ThI, BRITIOJTHCHHBIC HE TI0 CBOEMY BapUaHTY, O0aJUIbl PEUTHUHTA HE HAYUCIISTFOTCSI.

3. Yerko ysCHHTE 1eJIb M 33JI1a4¥ MPAKTUYCCKOro 3aaanus. O3HaKOMbTECh C METO -
KOU BBITIOTHEHUS JAHHOW palbOTHI MO METOJAMYECKUM yKa3aHUSM, U TOJBKO TOCIIE
3TOr0 MPUCTYyNANTE K BBIIOJHECHUIO 3aa4H.

4. Ocoboe BHUMaHWE YJENSUTE CMBICIIOBON HHTEPIPETAIUA TPOMEKYTOUYHBIX U
OKOHYATEJIbHBIX pe3yJibTaToB Baiei pabotsl. BeiBOaBI hopMynupyiTe 4ETKO U sic-
HO.
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5. Bemonnenusie pabotsl opopmirsitorest B nporpamme Word. Bee pacuernsie npo-
MEXYTOYHBIC M OKOHYATEIbHBIC TAONHIIGI, TPA(QUKH, BHITTOJHCHHBIC B MPOTPaMMax
Excel, Statistica, BcTaBisitorcst B paboTy. Y npemnojaBatelis JOJDKHO OBITh MOJIHOE
NPEJCTaBICHUE O XO0JI¢ BbINOJHEHUS! paboThl. [Ipumep BbInoNHEHUS U OQOPMIICHUS
MPAKTUYECKUX PabOT MpPECTaBlIeH B pa3padOTaHHBIX /I BAC METOJUYECKUX yKa3a-
HUSX.

6. Kaxxmas pabota 3amumiaercst ¢ BBICTABICHUEM PEHTHHTOBOW OIEHKH. 3amiuTa
MOJKET IMPOXOJUTH KaK YCTHO (OIpPOC), TaK U B BUJIC MUCBMEHHBIX OTBETOB I'PYIIbBI Ha
3aJIaHHBIE BOTIPOCHI.

7. VYmeiite co3naBaTh ceO0e BHYTPEHHHE CTHMYJIbl. MHOroe B yMCTBEHHOM TpYJE HE
HACTOJIBKO MHTEPECHO, YTOOBI BBIMOIHATE C OONBIINM KeJaHueM. YacTo eTMHCTBEH-
HBIM JIBHOKYLIUM CTUMYJIOM SIBJIICTCS JIUIIb HAOO.

8. Jlmst kaxk0#1 paboThI UITMTE HanOoJIee pallnoOHATbHBIC MPUEMBI YMCTBEHHOTO TPY-
na. U30eraitte Tpadapera u madnona. He xanelite BpeMeHH Ha TO, 4YTOOBI TITyOOKO
OCMbICIUMb CYIIHOCTh (AaKTOB, SIBJICHUH, 3aKOHOMEPHOCTEH, ¢ KOTOPBIMU BBl UMEETE
neno. YeM riy0ske Bbl BAyMaluCh, TEM NpOYHEE 3aloMUHaeTcs marepuan. [lo tex
Mop, MOKa HOBBIC 3HAHUSA HE OCMBICICHBI, HE CTapalTech 3allOMHUTH — 3TO Oyjer
HaIpacHasi TpaTa BpeMEHH.

9. B yackl cocpeOoTOYEHHOI0 YMCTBCHHOIO TpYJa KaKJbli JOJDKEH paboTarh co-
BEPIICHHO CAMOCTOSTEIBHO, HE MeNIasi APYT JAPYTY, €CIM BaC B KOMHATE HECKOJIBKO
yenoBeK. Eciin ecTh BO3MOXKHOCTH pabOTaTh B YMTAJIBHOM 3ajie, MAaKCUMaJbHO HC-
MOJIB3YHTE 3Ty BO3MOKHOCTb.

10. Hukorzaa He oTKIaabIBaiiTe KaKyro-TO 4acTh pabOThl, KOTOPYIO HA/10 BBIIIOJHHUTH
cerojHs, Ha 3aBTpa. CBOCBPEMEHHOCTD BBITIOJTHEHUS MPAKTHUECKUX 3aJaHUH 0 IKO-
HOMETPHKE SIBJIACTCS 3aJI0TOM YCIICIIHOIO OCBOCHUS NUCUMILIMHBI, TaK KaK HEKOTO-
pbie pabOThI HOCST «CKBO3HOI» XapaKTep, TO €CTh PE3yIbTAThl OJTHON pabOTHI SIBIS-
I0TCSl YCIIOBUEM MJIM MCXOAHON MH(pOpMAIMEH ISl OCIe 1y OIIEH.

Buabi n ¢popmbl 0TpadoOTKN NPONYyIIEHHBIX 3aHATHH

Bce Buabl yueOHBIX palbOT JTOJKHBI OBITh BBINOJHEHBI TOYHO B CPOKH, Npeay-
CMOTpPEHHbIE MporpamMmoi 00yuenusi. CTyI€HT, IPOIMYCTUBIINM 3aHATUS 110 YBAKH-
TEIBbHON NMpPUYMHE, 00s3aH MPEACTABUTH MPENOAABATEII0 MOATBEPXKAAIOLIUNA J10KY-
MEHT W 3alllUTUTh MPOMYIIeHHbIE PA0OTHl B Yachl, OTBEJACHHBIC ISl €KEHEACIBHBIX
KOHCYJIbTAlMi. EClIM CTYJIEHT MpONYCTUJ 3aHATHS IO HEYBAaKUTCIBHOW IMPUUYUHE
(MpOTyCTUI BBIMIOJIHEHUE MPAKTUYECKOW padOThl) M HE BBIMOIHUI KaKoe-Tu0o u3
y4eOHBIX 3aJjaHUN HE BBITIOJIHUII CAMOCTOSTEIBbHYIO pabOTy, BBIIIOJIHWI paboTy HE MO
CBOEMY BapuaHTy W T.I.), TO 3a JaHHBIN BUJ y4eOHOU paboThl Oamibl pelTHHTA He
Hauucisitoress. CTyaeHT o0s3aH NPEJICTaBUTh U 3alUTUTh MPOIYIICHHbIE paboThl B
Yyachl, OTBEJACHHBIE ISl €KEHEIENbHbIX KOHCynbTanuil. [loaroroBneHHbie pabOTHI
MO3’KEe MOJ0KEHHOTO CPOKA OIEHUBAIOTCS C TOHMKAIOMIUM KO PUITUEHTOM.
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12. MeToan4ecKkne peKOMEHAAIUH NPenoiaBaTeJ M 110 OpraHn3anuu
00yuYeHusl 1Mo JUCIHUILIHHE

Kypc paccuuran Ha 108 yacoB, B ToM yucie 68,35 yaca — KOHTAaKTHOM pabOTHI.
Marepuan aucuuruinibl (10 TeMm) paccuuTaH Ha OJUH CEMECTpP CO CICAYIOLICH
CTPYKTypoii: 34 vaca nexuuii U 34 yaca MpaKTUYECKUX 3aHATHI HA 3 Kypce.

Jucuuminna « MHOroMepHble CTATUCTUYECKUE METOIbI» JI0JKHA J1aBaTh HE a0-
CTPaKTHO-(QOpMaTbHBIC, a TPUKJIATHBIC 3HAHMSL.

OcBoeHue METOJA0OB MHOTOMEPHOI'O0 CTAaTHCTHYECKOTO aHaJIM3a IMO3BOJUT CTY-
JeHTaM B OyIyIIeM UCIIOIb30BaTh UX IS PEIICHHs MPodeCcCHOHANBHBIX 3a/1a4.

JUis mpoBeieHUs] MPAKTHYECKUX 3aHATUNH HEOOXOIMMBbI KOMITbIOTEPHBIC KIlac-
ChI, OCHAIIICHHBIC TIEPCOHATLHBIMU KOMIIBIOTEPAMH, IOCTYIIOM B WHTEPHET U JTUIICH-
3MOHHBIMHU NTAKETaMU NpUKIaaHbIX nporpamm Excel, Statistica.

HeoTpemiiemoli 4acThio yueOHOM pabOTHI SBISETCS CaMOCTOSTENbHAsS paboTa
CTYZICHTOB, Ha KOTOPYIO B YYCOHOM IUIaHE OTBEACHO OIPEACICHHOE KOJIUYECTBO Ya-
coB. B mporecce camocTosTenbHOM paboThI IpeAmoaracTcs 3aKperuicHNe 3HAaHUN |
HABBIKOB, ITOJYYEHHBIX CTYJCHTAMU Ha JICKIIMOHHBIX M INPAKTUYECKUX 3aHATHUSAX,
yriayOJIeHHOe U3yYeHUE NUCHMIUIMHBI U MPUMEHEHHUE TOJYYEHHBIX 3HAaHUN U HaBbI-
KOB Ha TIPAKTUKE ISl pENICHUS KOHKPETHBIX MpaKTU4YecKux 3amad. Kpome Toro, B
pamMKax cCaMOCTOSTEIbHOM paboThl CTYICHTHI BEAYT MOATOTOBKY K 3alUTE MTPaKTHYe-
CKHX paboT, a TAKKE K CAa4e 3a4eTa ¢ OICHKOM.

KoHTponb cTeneHn OCBOEHHUS JUCUUIUIMHBI «MHOrOMEpHbIE CTaTUCTHYECKUE
METO/IB» OCYIIECTBIISIETCS C WCIOIB30BAaHUEM Oa/UIbHO-PEHTHHTOBON CHCTEMBEI,
BKJIFOUYAIOIICH TEKYIIMH (3alluTa NPaAKTUYCCKUX 3aJaHU) U MPOMEKYTOYHBIA KOH-
TPOJb 3HAHWH M YMEHHUH CTYICHTOB (3a4eT c omeHkoi). CleayeT OTMETUTh, YTO HA
MPAKTUKE HE BCEr/ia yAaeTCs MPOBOJAUTH CIUIOMIHONW TEKYIIUMH KOHTPOJb BBITIOJIHECHHUS
JTOMAITHUX 3aJaHUi, MOATOMY HHOT/JA MPEMOIaBaTellb MOKET WCIOJIB30BaTh BBHIOO-
po4HOE ycTHOE cobeceoBaHME WIM (PPOHTAIBHBIA MUCHBMEHHBI ONPOC MO BOMPO-
caM, IPeIII0’KEHHBIM JUTS 3aIUTHI TPAKTUIECKOTO 3a/TaHUS.

CTy/IeHT MOXET INPOBECTH COOCTBEHHOE CTAaTHMCTUYECKOE HCCIICJOBaHHME ar-
papHbIX JaHHBIX, IPUMEHSSI METObl MHOTOMEPHOI0 aHayin3a. B citydae Hajexanie-
ro Ka4ecTBa, ero paboTra MOKeT OBITh 3aclylIaHa Ha HAYYHOM KPYXKKe Kadeapsl wim
Ha CTYJICHYECKON HayYHOU KOH(EPECHLIUH.

IIporpammy paszpadorai:

.
Jammuesa b.111., k.5.H o

(DHO, yuenas cTeNeHe, YUCHOE 3BaHIC) {IOINMHCE)
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PELEH3USA

Ha padouyo nporpammy aucuuiinibl b1.0.18 « MHoromepHbie CTATHCTHYECKHE METOAbI»
OITIOII BO no nanpasJiennio 09.03.02 « MudopmanHoHHbIe CHCTEMbI U TEXHOJIOTHID,
HanpaBJeHHOCTAM «PyiicTek paspadoTka», «CHCTeMHasi aHAJIMTHKA H pa3padoTKa npo-
rPaMMHOI0 o0ecrnedeHusD
(kBasiM(pUKALMS BLINYCKHUKA — DaKaJaBp)

BaxpymeBoii MHHOI AnekceeBHOM, goneHTOM Kadeapsl Beiciieii Matematukin PI'BOY BO
«Poccuiickuii rocynapcTseHHbli arpapHbiii yausepeuteT - MCXA umenn KA. Tumupsasesa», KaH-
JUJIATOM T1€JIJarOTMYECKUX HAayK (Jajiee Mo TEKCTY PELEH3EHT), MPOBEJICHO peleH3upoBanue pabdo-
4yeil nmporpamMMmbl AUCHUILIAHBL « MHOTOMEpHBIE cTatucTudeckue metoasy OITOIT BO no nanpas-
nenuto 09.03.02 «HpopMmallMOHHbIE CUCTEMbI M TEXHOJOTHH», HaNlpaBleHHOCTH «DyIuicTek pas-
pabotka», «CucTeMHas aHaJIMTHKa U pa3paboTka mporpaMMHOro obecneueHus» (OakanaBpuar),
pa3spadorannoii B ®I'bOY BO «Poccuiickuii rocyaapcTBeHHbl arpapHbliii yHuBepcurer — MCXA
umenu K.A. TumupsizeBa», Ha kadeape craTuctukd v KuOepHetuku (pazpadoruuk —Jlamuena
b.111., noueHT Kadeapbl CTAaTHCTUKU M KUOSPHETHKH, KaH. SKOH. HayK).

PaccmoTpeB npejcTaBineHHble HAa PELEH3MPOBAHUE MATEPHallbl, PELEH3EHT NPHILET K Ccle-
JYIOILIUM BBIBOJIAM:

1. ITpeabsiBiienHas paboyas nmporpaMma JUCHUIUTMHBI « MHOTOMEPHBIE CTATUCTUYECKUE ME-
ToJIbI» (nanee mo tekery Ilporpamma) coomeemcmevem tpedoBanusm @I'OC BO no HanpapiieHHIO
09.03.02 «WHdopmariMoHHbIE CHCTEMBbl U TeXHoJorum». [Iporpamma codepoicum BCe OCHOBHBIC
paszensl, coomeemcmayem TpedOBaHUSM K HOPMATUBHO-METOIMYECKUAM JIOKYMEHTAM.

2. IlpencraBnennas B [Iporpamme akmyanbnocmsy yaeOHONU AUCHUIUIMHBI B pAMKaX peaiu-
sauuu OIIOIT BO ne nodaescum comuenuro — TUCUMIUIMHA OTHOCHTCA K 00s3aTeNbHOH 4acTu
yuebHoro uukiaa — b1.0.

3. llpencrasnenusie B [lporpamme uenru nuCUMIUIMHBI coomeéemcmayiom TpeOOBaAaHUIM
®I'OC BO nanpasnenus 09.03.02 «MudopmManuOHHBIE CUCTEMBI M TEXHOJIOTUHY.

4. B cootsercTBuM ¢ [Tporpammoii 3a 1UCUMIIIIMHON «MHOrOMEpHBIE CTaTUCTUHYECKUE Me-
TOJIbI» 3aKperuieHo 1 yHuBepcaibHas (3 uHaAMKaTopa), 1 obuenpodeccrnonanbHast (2 HHAMKATOpA)
komnemenyuu. [{ucuuninnna « MHOroMepHble CTATUCTUYECKUE METO/bI» U IpejactaBieHHas [Ipo-
rpamMMa cnocobna peaiuzoéams MX B OOBABICHHBIX TpeOoBaHUsX. Pe3ynbrarhl 00yueHus, mpej-
cTaBlieHHbIE B [IporpamMme B KaTeropusx 3HaTh, YMETh, BIAJETh coomeemcmeyiom crienuduke u
COJICPKAHUIO JUCUMIUIMHBL U 0eMOHCHPUPYION 803MOJICHOCHTb TIOTYHYCHUs 3asBICHHBIX pe3yJibTa-
TOB.

5. Obmas Tpy10EMKOCTb JUCHUIUTMHBI « MHOTOMEpPHBIE CTATUCTUYECKUE METO/IbD) COCTaB-
nseT 3 3a4éTHble eauHuLB! (108 yacos).

6. Mudopmarus 0 B3aMMOCBS3M W3y4aeMbIX JUCLMIUIMH M BONPOCAM MCKITFOUYEHUS J1yOnn-
pPOBaHUS B COJIEPIKAHUU TUCHMILUIMH coomeemcmeyem aeuctBurenbHoctu. Jucuumnuna «Muoro-
MEpHbIC CTATUCTUYECKUE METObD» B3auMocBsizaHa ¢ apyrumu auciimiiuaamu OITOIT BO u Yueo6-
HOro ruiaHa no Hanpasneruto 09.03.02 «VubopMallMOHHbIE CHCTEMbl U TEXHOJIOTHH» U BO3MOXK-
HOCTB JlyOJIMpOBaHHUs B COACPIKAHUHM OTCYTCTBYET.

7. llpencraBnennas [Iporpamma mnpejnosaraeT MUCMOJb30BAHUE COBPEMEHHBIX 0Opa3oBa-
TEJIbHBIX TEXHOJIOTUH, UCIIOJIb3YEMBIE TIPU peaM3alluKi Pa3IMdYHBIX BUAOB yueOHOH padoThl. Dop-
Mbl 00pa30BaTENbHBIX TEXHOIOTUI_coomeemcnigyiom cnielii(pUKe TUCIUIUIMHBI.

8. Tlporpamma aucuuruinHbl « MHOrOMepHbIE CTATUCTHUYECKHE METO/IbI» MpEArnonaraeT 3a-
HATHUSL B MHTEPAKTUBHOH (hopme.

9. Buasl, copepkaHue U TPYA0EMKOCTb CAMOCTOSTEbHOW pabOThl CTY/IEHTOB, NPEICTAB-
nennsle B Ilporpamme, coomeemcmeyiom TpeOOBAHUSAM K TMOJArOTOBKE BBINYCKHHMKOB, COJEpiKa-
nmmcest Bo PI'OC BO wanpasnenus 09.03.02 «AHGopMaIMOHHBIE CHCTEMBI H TEXHOJIOTHH.

10. IIpeacraBnennsie n onucanHelie B [Iporpamme Gopmel mexyujent olieHKH 3HAHUN (3allu-
Ta MPAKTUYECKUX padOT, BBICTYILUICHUSI U YYAaCTHE B JUCKYCCHUSX, JUCIYTaX, XaKaTOHE, TECTUPOBa-
HUE), coomeemcmeyiom crielu(puKe TUCIUIUTMHBI U TPEOOBAaHHUAM K BBIITYCKHUKAM.
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@dopma NPOMEKYTOUHOTO KOHTPOJIA 3HAHHWM CTYJEHTOB, NMpeaycMoTpeHHas I[Iporpammoi,
ocylecTBiseTcss B (hopMe 3adera ¢ OIICHKON, UTO coomeemcmeyen CTATyCy AWCHMILIUHBI, Kak
JUCHMIUIMHBL 00s13aTenbHON YacTu ydeOHoro 1ukia — b1.0 ®I'OC BO nanpasaenus 09.03.02
«HpOpMaAIITMOHHBIE CUCTEMBI M TEXHOJIOTHUNY.

11. ®opmbl OLICHKH 3HAHHMH, npeacTaBieHHble B [IporpamMme, coomeemcmsyrom cnieruguke
JMCUHUIUIMHBI U TPEOOBAHUSAM K BBIIYCKHHKAM.

12. VYwueOHO-MeTOaUYECKOE 00ECIEUECHUE AUCHUILIMHBI PEACTABICHO: OCHOBHOMW JIUTE-
paTypoi — 5 UCTOYHUKOB (0a30BbIN YUEOHUK), JIOTIOTHUTEILHON JTUTEPATYPOl — 7 HAUMEHOBAHMH,
HutepHer-pecypebl — | ucTtouHMK U coomeemcmeyem Ttpedoanusm PI'OC BO nanpaieHus
09.03.02 «ndopMallMOHHBIC CHCTEMbI H TEXHOJIOTHH.

13. MaTtepuanbHO-TEXHUYECKOE O00ECneYeHne MUCIHUIUIMHBI COOTBETCTBYET cCrelupuke
QUCHUILTAHBI « MHOrOMEpPHbIE CTATUCTUYECKUE METO/AbD» U 00ECIeYMBaeT HUCIOJIb30BAHUE COBpE-
MEHHBIX 00pa30BaTE/bHBIX, B TOM YHUCJIE HHTEPAKTUBHBIX METOJ0B O0YUYEHHS.

14. MeTtonuueckre peKOMEHAAIMH CTYACHTaM H METOAMYECKHE PEKOMEHAAIMH TPerno/iaBa-
TEJISIM 110 OpraHu3auuu oOy4eHHUs [0 AUCLUMILIMHE JAI0T NPEACTaBlIeHUE 0 cnenuduke od0ydeHus
1o JUcIUIUIUHE « MHOrOMEpHbIE CTATUCTUUECKUE METO/IbI.

OBLIUE BbIBO/1bI

Ha ocHoBaHMM NpOBEICHHOTO PELICH3UPOBAHUS MOXKHO CAENIATh 3aKJIIOUEHUE, YTO XapaKTep,
CTPYKTYpa U cojiepikanue padoyeit nporpaMmsel JUCUUILUIUHBI « MHOrOMEpPHbIE CTATUCTUYECKUE Me-
tojae» OIIOIT BO no nanpaenenuto 09.03.02 «HMHbOpMallMOHHBIE CHCTEMBbI M TEXHOJOTHHY,
HarpaBieHHocTsM «Dyruicrek pazpaborkay, «CucTeMHas aHaIUMTHKA M pa3paboTKa MporpaMMHOro
obecrneuenus» (KBamM(pUKaIUs BLITYCKHUKA — Gakanasp ), paspaboTaHHas JOLEHTOM Kadeapsl cTa-
THCTUKHM U KUOEPHETHKH, KaHAWAATOM 3KOHOMHYECKHX Hayk, [lammesoii b.I1I. cooTBeTcTBYET Tpe-
oosanusm PI'OC BO, coBpeMeHHBIM TpeOOBaHUAM SKOHOMUKH, PHIHKA TPpyAa M TO3BOJHUT MpHU e
peanu3aiuy yCreuHo ooecneuuTs GopMUpoBaHUE 3a4BICHHBIX KOMIIETCHIIAMN.

Penensenr: Baxpymea MuHa AnekceeBHa, A0oleHT kadenpsl Beicuieid Matematukn ®I'BOY BO
«Poccuiickuii rocynapcrseHsbiid arpapHbslid yHusepeuteT - MCXA umenn K.A. Tumu-
pA3CBa», KaHAUAAT NCAArOrH4¢CKuX HAYK

%Myj/ «26» aBrycra 2025 r.

(noanuce)
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