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AHHOTALMUSA
pabouei nporpammbl yuyeOHo# aucuunannel b1.0.18 «Muoromepusbie
CTATHCTHYECKHEe MeTOAbD) /ISl MOAT0TOBKH 0aKa/laBpa 10 HAllPpaBJIeHHIO
09.03.02 «MupopmManmOHHBIE CHCTEMbI H TEXHOJIOTHH», HATIPABJIEHHOCTH
«KoMnboTepHble HAYKH U TEXHOJIOTMH HCKYCCTBEHHOT0 HHTEJLJIEKTa)

Ieab  ocBoenusi gucHuIIMHBL:  [lenbio  OCBOGHHMS  AMCIUIUIMHBI
«MHOroMepHble CTaTUCTUYECKHE METOAbD» SBIISIETCS OCBOEHUE CTYIEHTaMU
TEOPETUYECKUX W TPAKTUYECKUX 3HAHUKW W TPHOOPETEHHE YMEHHWA W HABBIKOB B
00JaCTH NPUMEHEHUsI MHOTOMEPHBIX CTATUCTHYECKUX METOJIOB JUIsl aHAIM3a JaHHBIX,
B TOM YHCIIE B arpapHOM CEKTOpe SKOHOMHUKH, C HCIOJb30BaHUEM IU(POBBIX
TEXHOJIOTUI U UHCTPYMEHTOB.

MecTo JMCUMIUIMHBI B Y4Ye0HOM IUIaHe: [HCIWIUIMHA BKJIIOYEHA B
o0s13aTeNbHYI0 4YacTh Onoka | ydeOHOro ImjiaHa MO HAMNpaBICHUIO TMOJATOTOBKHU
09.03.02 «MupopMallMOHHBIE CUCTEMBI U TEXHOJIOTHW». J{MCUMIIJIMHA OCBaMBAETCS
Ha 3, 4 kypce B 6 u 7 cemecTpax.

TpeGoBanuss K pe3yJbTaTaM OCBOCHHSI JMCUMIUIMHBI: B pe3yibTaTe
OCBOCHHS TUCUUILTUHBI (POPMUPYIOTCS CIIEIYIONINE KOMIETEHIIUU (MHIUKATOPHI):
VK-1 (YK-1.1; YK-1.2; YK-1.3); OIIK-1 (OIIK-1.1; OIIK-1.2).

Kpatkoe conepxkanue gucuumiaunbl: CojaepkaHue  MHOTOMEPHBIX
CTaTUCTUYECKUX METOJ0B. MHOromepHsie cpennue. MepapXuyeckuii KiacTepHbII
aHanu3. Metoa k-cpeqHux mpu peann3aniu KJIacTepHOTo aHaim3a. Mepbl 0JIM30CTH:
€BKJIMJIOBO PACCTOSHUE, KBAJpaT €BKJIMI0BA PACCTOSIHHUS, PACCTOSHUE TOPOACKUX
KBapTajJoB, paccTosHue YeObllleBa, CTENEHHOE PACCTOSIHUE, PACCTOSHHE
MunkoBcku. MeToapl  0ObeAMHEHUS: OJMHOYHON CBS3M, IIOJHOM  CBS3H,
HEB3BEIIEHHBIX W  B3BEIICHHBIX MOMAPHBIX CpPeAHMX. B3BeUIEHHBI H
HEB3BEILICHHBIN IEHTPOUJHBIN MeToA, meTon Bapma. CyniHocTb M Ha3Ha4YeHUE
(akTopHOro aHanmusza. OOLIHOCTH M XapakTepHOCTb. (DAaKTOpHBIE HArPY3KH, HX
cogepxkanue. Omnpenenenue ¢akTopoB, MeToj TriaaBHbIX KommnoHeHT (PCA) wu
HeHTPOUIHbI MeTon. Ompenenenune dyucna (akTopoB. BpaieHwe MaTpHUIlbI
(aKTOpHBIX HArpy30K, €ro Ienb MeToabl BpallleHus: BapUMaKC, KBAPTHUMAKC,
OMKBapTMMaKC, S3KBUMakc. JIMCKpUMMHAHTHBIM aHajlu3, €ro Ha3Ha4YeHHeE.
['pynnupyromre U JUCKpUMHHAHTHBIE mnepeMeHHble. Kputepuii A - Ywuikca.
Mozaens MANOVA. Tloct-xok aHanu3. IlonpaBku Ha MHOXECTBEHHbIC CPaBHCHUSA
(bordepponn). O0mUMIt ANTOPUTM KAHOHUYECKOTO aHaln3a. AHAIN3 KAHOHUYECKUX
nepeMmeHHbiX. CojepkaHue W OOIIMKA AJITOPUTM KOBAPUALMOHHOIO aHAJIM3a.
Metpuueckoe MII (Classical MDS, CMDS). Hemerpuueckoe MIII (Non-metric
MDS, NMDS). B3semennoe MII (Weighted MDS). MHoromepHoe HoOpMajibHOE
pacnpenenenue. MuoromepHoe pacnpenenenue CrbroneHra. [lapamerpuueckue
monenu. Hemapamerpuueckue Mojienu. baileCoBCKUM MOXO.

OO6masi Tpya10eMKOCTb AMCHMIINHBI: 108 yacoB/ 3 3au.e.

I[IpomeRyTOYHBINH KOHTPOJIb: 3a4ET C OLICHKOM.

1. Ileab ocBOEHHS AMCHUILINHDI
[lenpr0 OCBOEHUS IUCLMIUIMHBI «MHOIOMEPHBIE CTAaTUCTUYECKHE METOIbD»
SABIIIETCSI OCBOCHUE CTYJACHTAMM TEOPETHYECKUX M NPAKTUUYECKUX 3HAHUN U
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npuoOpeTeHre YMEHHM W HaBBIKOB B 00JaCTH TPUMEHEHUS MHOTOMEpPHBIX
CTaTUCTUYECKUX METOJIOB JUIS aHAJIM3a JaHHBIX, B TOM YHUCJIE B arpapHOM CEKTOpE
9KOHOMUKH, C UCTIOJIb30BAaHUEM ITU(DPOBBIX TEXHOJOTUNA U UHCTPYMEHTOB.

2. MecTO AMCUMILIMHBI B YUeOHOM mpouecce

Huciumiuna «MHOTOMEpHBIE CTATUCTUYECKHE METO/bD» BKJIIOYEHA B
00s3aTeNIbHYI0O 4acTh AUCHUIUIMH Ojoka | ydeOHoro mmana. Jlucuuninza
«MHOrOMepHbIE CTaTUCTUYECKHE METObl» pealu3yercsi B COOTBETCTBUU C
tpeboBanusimu  PI'OC  BO, KOMIETEHTHOCTHO-POJIEBBIX Mojeled B cdepe
HCKYCCTBEHHOTO HHTeIJIeKTa, mpodeccruonanpHoro cranaapra, OIIOII BO wu
VYyeOHoro muiana 1o HampaieHuto 09.03.02 «MuHpopMalMOHHBIE CHCTEMBI H
TexHonorun»  (HampaBiaeHHOCTH  «KOMMbIOTepHbIE HAyKM W TEXHOJIOTHUU
MCKYCCTBEHHOI'O MHTEIUICKTA).

Hucuumnmmaa « MHOTOMEpHBIE CTATUCTUYECKUE METOABD) TO3BOJISIET YSICHUTH
CoJiep KaHUe, YCIOBHS M MPAKTUKY MPUMEHEHUS] METO/IOB MHOTOMEPHOTO aHaIu3a B
COBPEMEHHBIX HccleAoBaHMAX. Jlaercs oleHka JOCTOMHCTB W OrpaHMYEHUM
OCHOBHBIX METOJIOB MHOTOMEPHOTO aHalinu3a, BO3MOXXHOCTU COYETaHUs B HX
NPUMEHEHNH, B TOM YHCIE C METOJaMH OJHOMEPHOr0 CTAaTUCTHUYECKOTO aHaJu3a.
JlucumrinHa co3aeT HAYYHYI0 U METOJUYECKYI0 OCHOBY i MPOo(hecCHOHATbHOM
JIeITCIBHOCTH aHAJUTHKA JaHHBIX B oOjactax «Cenbckoe xo3sicTBO W AITK»,
«IKOHOMHKA, (DUHAHCHI U YIIPABICHUEY.

[TpenmiecTByOIUMH KypcaMH, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyercs
muciIinHa  « MHOTOMEpHBIE CTaTUCTHYECKHE METOIb) SBISIOTCH:  «Teopwus
BeposiTHOCTEW»,  «Maremarudeckass — cTraTucTUka»,  «JluHeiiHas  anreOpay,
«Marematuueckuii aHanus», «Jluckpernas maTeMaTtuka», « MeToIbl ONTUMU3AIUNY,
«IKOHOMETPUKAY.

JHucuumimaa ~ «MHOrOMEpHBIE  CTaTUCTHYECKHE  METOABD»  SBJISETCSA
OCHOBOIIOJIAralolied i W3Y4YeHUs  CIEAyIomuX  JucuurinH:  «Metombl
MCKYCCTBEHHOTO HHTEIIeKTa», «bonpiime gaHHBIE B CEIIBCKOM  XO3SHCTBE,
«KoMmnproTepHOE 3peHre B CEJIbCKOM XO03SIHCTBEY, «I TyOoKoe 00ydeHue».

OCOOCHHOCTBIO JUCUMIUIMHBI  SBJISICTCSI M3yYE€HHE TEOPUHM U TPAKTHKU
NPUMEHEHUS MHOTOMEPHBIX CTATUCTUYECKHX METOJIOB NpPH aHalM3e JaHHBIX B
CEJIbCKOM XO3SIICTBE UM KOHOMMKE, UCIIOJIb30BAaHUE 3THX METOIOB B KOMILIEKCE C
JIPYTUMHU CTAaTHCTHYECKUMHU METOJIaMH ISl IPOTHO3UPOBAHUS OW3HEC-TIPOIIECCOB B
arpapHoi cepe.

PabGouass mporpamMma IUCHUIIINHBI « MHOTOMEpPHBIE CTATUCTUUECKUE METOIBD)
UL  WHBAJIMAOB W JMI C OrPAHHMYEHHBIMH  BO3MOXHOCTSIMH  3J10POBbS
pa3zpabaTbiBaeTCsl MHAMBUAYAJIBHO C YYE€TOM OCOOEHHOCTEH MCUXO(PU3UUECKOTO
pa3BUTHs, WHAUBUIYAJIbHBIX BO3MOXHOCTE W COCTOSIHMS 30pPOBbSl TaKUX
00YyYarOIITHAXCS.

3. [lepeyeHb MUIAHUPYEMBbIX Pe3YJIbTATOB 00y4eHHs MO AMCHHILINHE,
COOTHECEHHBIX C IJIAHNPYEeMbIMH Pe3yJIbTATAMH OCBOEHHsI 00pa30BaTe/IbHOM
MPOrpamMMbl

N3yuenne nanHoON yueOHON AUCIHUIUIMHBI HAMpaBlieHO HA (opMUpOBaHHE Y
00yJaroIuXxcss KOMITETEHITHH, TTpeICTaBICHHBIX B TaOmIe 1.



TpeboBanus K pe3yjabTaTaM 0CBOCHHS YY€OHOM JHCHHIINHBI

Tabauna 1

ITOHCK, KpHTH‘-IeCKHf'i aHalIhu3 U

CHHTE3 HH(pOpMAIHH,
IMPHUMCHATH CHUCTEMHBIH
MoAXoMA IJ1s pelieHus
MOCTABJICHHBIX 3a/1ay4

METOMKH TTOUCKA,
cbopa u 06paboTkH
nHpopMaIuu;
aKTyasbHbIE
poCCcHUiiCKHE U
3apyOeKHBIC
HUCTOYHHUKH
uHpopMaluu B chepe
npodeccHoHaTbHON
JEATENIBHOCTH; METO]
CHCTEMHOTO aHaJIH3a

NOKMCKA TAHHBIX; TEXHUKH
(hopmMupoBaHHS BEIOOPOK;
ocobennoctu cbopa
JIAHHBIX B Pa3IUYHBIX
obnacTtax
npodeccuoHanbHOM
JIESATENBHOCTH, B T.4.
«Cenbckoe X035HUCTBO U
AIIK», «OxoHOMHKA,
(MHAHCHI U YIIpaBICHHEY;
METO/Ibl OUUCTKH JJAaHHBIX,
TpaHc(opmauu JaHHbIX,
BHU3yaJIbHOU U
CTaTUCTHYECKOMN
JUArHOCTUKHU JaHHBIX;
aKTyallbHbIE
OTEYECTBEHHbBIE
WUCTOYHUKH HH(POPMALIHH:
O(pHULIHATIBHYIO
CTaTHCTUKY, HAYYHbIE
pecypchl, OTpacieBbie
JIaHHBIC; aKTyaJbHBIC
3apyOeKHbIE HICTOUHUKU:
MEKIyHapOaHbIe 0a3bl
JTAHHBIX, HAYYHBIE

Ko B pesynbTare u3ydeHus yd4eOHOM TUCUUIUTMHBI 00yJarOIMecs JIOJIKHbI:
Ne KOMHﬂTe Conepixanue WNuaukaTopsl pesy yi 1 A i
n/n — KOMITETEHITHH (WJIH e€ JacTH) KOMITETEHIH 3HATH 3HATH 3HATh
1. |VYK-1 Cnoco0eH ocylecTBIsTh VK-1.1 3natsb: pa3IMYHbIE METO/IbI




Kon

B pesynbrare nzyueHus yueOHON AUCHUIUIMHBI 00Y4IaIOINECs JOJIKHBI:

METO/IaMH TIOUCKa,
cbopa u 06paboTKH,
KPUTHUYECKOTO aHaIN3a
U CHHTE3a
UH(pOpPMAIINH;
METOAUKOMN
CHCTEMHOTO MOIX0/1a
JUTSL peLeHMsI

Ne ConepxaHue WuaukaTopsl
n/m K(::lr;?:e KOMIIETEHIMY (MJIH €€ 4acTH) KOMIIETeHIIH 3HATh 3HaTh 3HaTh
nnaT(opmel,
PENO3UTOPUHN JIAHHBIX ISt
ML u 1p.; cuCTeMHBIM
MOJIX0J A7 BBIOOpa
METO/I0B MHOTOMEPHOTO
aHaJn3a
2. VK-1.2 YMmers: OCYILECTBIISTh MOUCK
MPUMEHSATh METOANKN HH)OpMALIMK U3 Pa3THIHBIX
noucka, cbopa u HUCTOYHHKOB,;
00paboTku OpraHu30BbIBATH coop
UH(pOPMAIINH; JNaHHBIX; o0OpabarTeiBaTh |
OCYILECTBIISATE MOTrOTaBIIMBATh JaHHBIE,
KPUTHUYECKHI aHAIH3 U OLIEHHBATh  JOCTOBEPHOCTH
cuHTe3 uHbOpMaIUu, MCTOYHHUKOB, CpaBHUBATb
TIOJYYEHHOM U3 pa3HbIX ) NaHHbIE W3  pa3JIMYHbIX i
HCTOYHHKOB; MCTOYHUKOB, CHHTE3MPOBAaTh
MPUMEHSITh CHCTEMHBIH nHpOpMALIHIO;
HOJXO/ JJIsl pEIICHUS NEKOMITO3UPOBATh  CJIOKHBIE
NIOCTaBJIEHHBIX 32124 3a/1a4H, 000CHOBBIBATh
BBIOOD CTaTUCTHUECKUX
METOJIOB, OCYLIECTBIIATh
KOMILIEKCHBIN aHAJIU3
3. VK-1.3 Bnaners: MEeTOJ/IaMH [MTOUCKA U

cOopa JaHHBIX;
TEXHHUKAMH
npenoopaboTku
JIAHHBIX, METOIAMHA
KPUTHYECKOTO
aHaiM3a (poBEICHHUSA
OLIEHKH KayecTBa
JIAHHBIX, BBISBICHUS
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n/m

Kon
KOMIICTE
HIIHH

ConepxaHue

KOMITETEHIMH (WK €€ 9acTH)

Wuaukaropsl
KOMIIETEHL[UI

B pesynbrare nzyueHus yueOHON AUCHUIUIMHBI 00Y4IaIOINECs JOJIKHBI:

3HAThb

3HAaTh

3HaATb

MMOCTABJICHHEIX 3ada4

CHCTEMAaTHYECKHX
OIIHOOK,
BepUPHKALUH
HWCTOYHHUKOB JTAaHHBIX);
METOJAaMU CHHTE3a
unbopmanuu
(MHTErpaluy TaHHbBIX
W3 pa3aMYHbIX
HCTOYHHKOB,
MPOBEACHUS
CpPaBHHUTEIBLHOTO
aHanm3a pa3InyHbIX
METOIOIOTHH,
bopmylupoBaHus
00001IEHHBIX
BBIBOJIOB); METOIaMH
JEKOMITO3HMIIMH 3a/1a4,
MPUMEHSTh
CHCTEMHBIN ITOIXO0/1
Ha BCEX dTamnax
HCCIIEIOBAHHUS.

OI1K-1

CriocoGHOCTB PUMEHSTh
€CTeCTBEHHOHAYYHbIE H
0O0IIenHKCHEPHBIC 3HAHUS,
METO/IbI MATEMAaTHYECKOTO
aHaJIN3a U MOJIEITMPOBAHUSL,
TEOPETHIECKOTO U
AKCTIEPUMEHTAILHOTO
HCCIIC/IOBAHUSI B
npohecCHOHAIBHOM
JeSTeIIbHOCTH;

OIIK-1.1 3uars:
OCHOBBI MaT€MaTHKH,
¢bu3nkH,
BBIYUCIIUTEIIBHOM
TEXHHUKH U
NIPOrpaMMHPOBAHUSA

nuHElHy0 anredpy
(oneparuu ¢ MaTpUIIAMU
M BEKTOpaMH,
COOCTBEHHBIE 3HAUCHUS U
BEKTOPbI, MATPUYHBIE
pasnoxenus (SVD, PCA),
CHCTEMBI JINHCHHBIX
YpaBHEHUH; TEOPUIO
BEPOSATHOCTEHN (OCHOBHBIE
pacrpeieneHus




n/m

Kon
KOMIIETE
150005058

ConepxaHue
KOMITETEHIMH (WK €€ 9acTH)

Wuaukaropsl
KOMIIETEHL[UI

B pesynbrare nzyueHus yueOHON AUCHUIUIMHBI 00Y4IaIOINECs JOJIKHBI:

3HAThb

3HAaTh

3HaATb

(nopmansHoe, Ilyaccona,
OMHOMHAIIBHOE),
YCIIOBHBIE BEPOSITHOCTH U
Teopemy baiieca;
MapKOBCKHE LENH U
CIy4aiHbIE MIPOLIECCHI);
MaTeMaTU4YeCKHil aHallu3
(MpOu3BOAHBIC U
MHTETpasibl, IPagIueHTHI U
ontumu3aius QyHKIH;
psLIBI ¥ IpeoOpazoBaHHms);
OCHOBBI (PU3UKH
(CTaTUCTHYECKYIO
(bU3UKY, OCHOBBI
MEXaHUKH U JIp.); OCHOBBI
BBIYHCITUTEIILHON
TEXHHUKHU (apXUTEKTYPY
KOMITBIOTEPOB,
BBIYHCIIUTENIbHEIE
METO/IbI); OCHOBBI
IPOrpaMMHPOBAHUS
(Python/R)

OIIK-1.2 YmeTs:
peluaTh CTaHIAPTHBIC
npodeccuoHanpHbIe
3a1a4M C MPUMEHEHHEM
€CTECTBEHHOHAYYHBIX
U 00IIEMHIKEHEPHBIX
3HAHUM, METOI0B
MaTEeMaTHYECKOTO

MHTEPIIPETUPOBATH
€CTECTBEHHOHAYYHbIE
3aKOHOMEPHOCTH IIPH

AHAIH3C NaHHBIX, IPHMCHATD

MHKCHEPHbIC OAXOAbI K
pellIeHuIo 3a7a4 aHajin3a
JAHHBIX, UCIIOJIB30BATh

CUCTEMHBIH MOAXO IIPH




Kon

B pesynbrare nzyueHus yueOHON AUCHUIUIMHBI 00Y4IaIOINECs JOJIKHBI:

Ne OMIIETe ConepxaHue WuaukaTopsl

n/m — KOMIIETEHIIMH (UK e€ 4acTH) KOMIIETeHIIH 3HATh 3HaTh 3HATh
aHaJIn3a u MPOEKTHPOBAHHH
MO/ICJIMPOBAHUS AHATTUTHYECKUX PEIICHUIA,

OLIEHUBATh TOYHOCTh U
HaJIe’KHOCTD PE3yTbTaTOB C
MH)KEHEPHON TOUKH 3PEHHUS,
aHaJIM3UPOBATh CBOMCTBA
MHOTOMEPHBIX HOPMAaJIbHbIX
pacrpeneneHuit, CTPOUTh U
MHTEPIIPETUPOBATE
KOpPPEJISLIMOHHBIE MATPULIBL,
NPUMEHATH METO/IbI
CHMIKCHHUS Pa3MEPHOCTH
(PCA, dakropHblit aHanus),
NPUMEHSTH METO/IbI
KJIaCTepHOr0 aHaAJIK3a,
HCTIOIb30BaTh
JTUCKPUMHHAHTHBIN aHAIN3,;
BbIOUPATH aJIeKBATHBIE
METObl MOJICTTHPOBAHUS JIIsl
KOHKPETHBIX 3a1ad,
(bopmanu30BHIBATH
NpaKTHYECKUE 33]Ja4U B
TEPMHHAX MaTeMaTUYECKUX
MoOJIeJIeH, HHTEPNPETUPOBATh
pe3ynbTaThl MOJICTIUPOBAHUS
B IIpEIMETHO# 00J1acTu
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4. CTpyKTYpa H co/iep:KaHue JTHCHHILIHHbI

4.1 Pacnpene/ienre TPYA0EMKOCTH JUCHHUILIMHBI 10 BUJIaM padoT

o ceMecTpam

OOwiast Tpy10€MKOCTh IUCHUIUIUHBI cocTaBiseT 3,0 3a4. ex. (108 gacos), ux
pacnpezaesieHue 1o BuaaM padoT IpeCTaBIeHO B Ta0IHIIE 2.

Tabnuma 2
Pacnpeneneﬂne prHOéMKOCTH JUCIHHIIJIMHEBI IO BHIaAM paﬁoT 1o CeMeCTpam
Tpynoémkocts
Buj yueoHoii padbornl yac. B T.4. II0 ceMecTpam
D Ne 6 Ne 7
O0mas TpyA10EMKOCTH JUCUMILUIMHBI 10 y4eOHOMY 108 36 72
TUIaHy
1. KonrakrHas padora: 18,35 2 16,35
AyauTopHasi pabora 18,35 2 16,35
aexyuu (J1) 8 2 6
Ipaxmuueckue sansmus (113) 10 10
KOHMAKmMHasn paboma Ha npoMedCymoyHOM KOHmMpoe 0,35 - 0,35
(KPA)
2. CamocrositeqibHas padora (CPC) 85,65 34 51,65
camocmosmenvhoe uzyuenue pazoenos,
Camonoozomoska (npopabomka u nogmopeHue
U3YYEHHO20 HA NPAKMUYECKUX 3AHAMUAX Mamepuana u 76,65 34 42,65
Mamepuana y4eOHUKo6 U yueOHbIX nocooul,
HO020MOBKA K NPAKMUYECKUM 3AHAMUAM)
Koumpoavras paboma 4 - 4
Ilooeomoska K 3auemy ¢ oyeHKou (KOHMpPOb) 9 - 9
By mpoMeKyTOHHOr0 KOHTPOJIS: 3a4€T C - 3a4€T C
OLICHKOM OLICHKOM
4.2 Conep:xaHue IUCHHUIINHBI
Tabmuna 3
TemaTuyeckuii mjiaH y4eOHOM JUCHHIIUHBI
HaumeHoBaHHe pa3aeaoB H TeM JTHCHHILIHH AyaurtopHas pabora | BHeayauTopH
i Bcero
(YKpynHEHHO) J 113 IKP |as pabora CP
Tema 1.1 «BBeieHne B MHOTOMEPHBIH aHAJIHU3» 18 1 - 17
Tema 1.2 «MHOrOMEpHBIE CpEHUE» 18 | - - 17
Bcero 3a 6 cemecTp 36 2 - - 34
Tema 1.3 «KnacTepnslii aHaaus» 9 1 2 - 6
Tema 1.4 «/IucKpUMHUHAHTHBIN aHATIU3 9 1 2 - 6
Tema 1.5 «PakTopHblii aHanu3. MeTo/1 IriIaBHbIX 9 1 2 _ 6
KOMITOHEHT»
Tema 1.6 «MHOroOMepHbI qUCIEPCHOHHBIH 9 | ) ) 6
aHaIN3»
Tema 1.7 «KaHOHHYECKHE KOPPEISLIMNY 7,5 0,5 1 - 6
Tema 1.8 «KoBapualiMoHHBINH aHATH3)» 10,5 0,5 - - 10
Tema 1.9 «MHOromepHoe NIKaJIMPOBAHUE 10,15 | 0,5 - - 9,65
Tema 1.10 «MHuoromepHsble pacipeaeieHus. 75 0.5 | ) 6
MHoromepHble BEpOSITHOCTHBIE MOJISIIN ’ ’
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HaunmeHoBaHue pa3faenoB U TeM IHCHHIIHH Beero AyauTopHasi padora | BueayautopH
(YKpynHEHHO) J 113 IKP |as pabora CP
KOHTaKTHasi padoTa Ha NPOMEKYTOYHOM 0,35 - - 0,35 -
koHTpoJe (KPA)
Bcero 3a 6 cemecTp 72 6 10 0,35 55,65
Hroro nmo AUCHHILINHE 108 8 10 0,35 89,65

Tema 1.1 «BBenenue B MHOTOMEPHBIN aHATIN3

OnHOMEpHBIE 1 MHOTOMEPHBIE XapaKTePUCTUKU O0OBEKTOB arpodbusHeca. Mecto
OJTHOMEPHBIX XapaKTEePUCTUK M CTATUCTUYECKHUX METOJOB, OCHOBaHHBIX Ha
OJTHOMEpPHBIX pacrnpeaeneHusX. OcoOeHHOCTh MHOTOMEPHBIX XapaKTePUCTHK U
pacnpeneneHuii.  OrpaHuYeHUs TPU MCMOJIB30BAHUM MHOTOMEPHBIX METOOB
uccinenoBanusd. Knaccudukanus u B3aMMOCBSi3b MHOTOMEPHBIX METOJOB aHalu3a.
OO6nactu npuMeHeHus (FKOHOMHUKA, OUOJIOTHS, COIl. HAYKH).

Tema 1.2 «MHOTOMEpHBIE CPETHUE

CymHocTh  MHOroMepHbIX cpeaHux. CrnocoObl NpHUBEACHHUS HUCXOHBIX
NPU3HAKOB B CONOCTABUMBIN BUJ. ba3el cpaBHeHMs (MakCMMalbHOE, MUHUMAJIBHOE U
cpenHee 3HayeHHe Npu3Haka). [IpeoOpazoBaHuMe HCXOIHBIX TaHHBIX HA OCHOBE
HopMupoBaHusi. @opMupoBaHue MHOTOMEpHOM cpeanel. CpemHsis MHOroOMepHas
npoctass W B3BeuleHHas. Bpibop BecoB npu (OPMUPOBAHMU  B3BELIEHHOU
MHOrOMepHOW cpenHell. CpaBHEHME pa3IMYHBIX CIOCOO0OB  (OPMHUPOBAHUS
MHOTOMEpPHOM  cpefaHei. YCTOMYMBOCTHL MHOTOMEpHOM  cpenHer. O0OmacThb
NPUMEHEHUS MHOTOMEPHBIX CPEIHMX, OrPAaHMYEHHUS] TPH HX HCIOJIH30BAHMH.
Knaccudukanumu Ha 0CHOBE MHOTOMEPHBIX CpeaHUX. PeTHHIH.

Temal.3 «KitactepHblii aHAIIU3»

CyIHOCTh KJacTepHOro aHaimusa. O0J1acTh MPUMEHEHHS KJIACTEPHOIr0 aHaiu3a.
[TpuBeaeHne HCXOAHBIX IEPEMEHHBIX B comnocTtaBuMbld Bui. [IpensaputenbHoe
MCTOJIb30BaHue (PaKTOpHOTO aHanu3za. Mepapxuueckuil knacTepHblil aHanu3. Meton
k- cpennux npu peanusauuu kiactepHoro ananuza. DBSCAN. Mepbl 6im30CTH:
€BKJIUJIOBO PACCTOSIHUE, KBAApaT €BKIWAOBA PACCTOSHUSA, PACCTOSIHUE TOPOJICKHX
KBapTaJIOB, paccTosiHie YeObliieBa, CTENEHHOE PacCTOsIHUE, pacCTOssHUEe MUHKOBCKH.
Mepbl OnMM30CTH 1T KA4YECTBEHHBIX abTEPHATHUBHBIX MPU3HAKOB MeTombl
00beMHEHMS: METOJ, OJMHOYHOM CBSA3M, METOJ IIOJIHOM CBSI3HM, METOJ He
B3BCIICHHBIX M B3BCLICHHBIX IOINAPHBIX CPEIHMX. B3BEIICHHBI M HE B3BCIICHHBIN
LHEHTPOUHBIM  MeToa, Metoa Bapma. OntumanbHOCTH  pa3OueHus  1pu
MEPAPXUYECKOM KIACTCPHOM aHAJIM3€: TEOPETHYECKUM M 3MIMPHUYECKHI ITOIXOIBL.
MeTonbl  BbIOOpa UEHTPOB  TSHKECTH TNPH  MPOBEICHUU  KJIACTEPHOTO  C
UCIOJIb30BaHUEM K-cpeHuX. ANropuTt™m peanusanuu mertona k-cpennux. OreHka
KayecTBa KjiacTepoB (cuiysT, unaekc [asuca-bonayuna). Mcnonap3oBaHue makeToB
NPUKJIAHBIX [IPOIPaMM IIPU OCYILIECTBICHUHN KJIIACTEPHOTO aHAIU3A.

Tema 1.4 «/[MCKpUMUHAHTHBIN aHATU3Y

JIMCKpUMUHAHTHBIA aHaJU3 KakK KOMILUIEKC MHOTOMEPHBIX METOJI0B, €ro
HasHaueHue. [pynnupyoomme u JUCKPUMUHAHTHBIE TMepeMeHHble. TpeboBaHus K
JUCKPUMUHAHTHBIM MepeMeHHbIM. llomaroBelii  anroput™M JIUCKPUMHUHAHTHOTO
ananmusza. Kpurepuit 4 - VYunkca. [Ipomenypsl ¢ BKIIOYEHHEM U HCKIIOUECHHEM.
[Toctpoenne nUCKpUMHHAHTHBIX QyHKIMA. HMccnenoBanue IUCKPUMHHAHTHBIX
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(kaHoHMYeckux) (GyHKUMi: B - KOIPOULHEHTHI, CTPYKTYPHbIC CpeIHHe, CpeaHue
3HAYEHUS AUCKPUMMHAHTHBIX (pyHKUMHA. MaTpuibl ¢pakTopHOil CcTpyKTyphl. OLeHKa
3(pdHeKTUBHOCTU NUCKPUMUHAHTHBIX (yHKUIMM. OyHKIMU ki1accudukanuu. OueHka
BEpPOSATHOCTH TMOMaJaHusi B  3aJaHHyo rpynmy. Kiaccudukammss HOBBIX
coBokynHoctel. Jluneitnsiit (LDA) u xBagpatuunbit (QDA) muCKpUMHUHAHTHBIN
aHaJIM3.

Tema 1.5 «®akropHblii ananu3. MeTo rimaBHbIX KOMIIOHEHT)

CymHocTh W Ha3HaueHue (dakrtopHoro anamuza. Cdepbl NpUMEHEHHS
¢aktopHoro ananusa. Coueranue paxTOpHOrO aHaIU3a ¢ APYTUMU CTATUCTUYECKUMHU
METOJIaMH, B TOM YHCJI€ METOJIaMU MHOTOMEpHOro aHanusa. Mudopmannonnslii kyo,
TpeOoBaHue K npu3HakaMm. [IpeoOpazoBanne mcxoaubix gaHHbIX. Texuuku (R, Q, O,
P, S, T) wucnons3yembie B (aktopHoMm aHaimuse. OOmIas jauHEWHAs MOIEIb
(akTopHOoro anammsa. OOMIHOCTE M XapakTepHOCTb. PAKTOPHBIC HArpy3Ku, HX
coaepxkanue. OOmK anroput™ GakToOpHOTO aHaau3a. MeTobl pelieHus npooaeMbl
oomHocTH. Ompenenenue ¢GakTopoB, MeToa TiaBHbIX KoMmmoHeHT (PCA) u
ueHTpouaHelii  meton. ['eomerpuueckas wunTepnperauus PCA.  Anroputm
BBIUMCICHUS W BBIOOpP uwMciaa KoMmMmoHeHT (kpurepui Kaiizepa, scree plot).
WuTepnperanus Harpy3kd KOMIIOHEHT. MatemaTudeckuii ammapat GopMHUpOBaHUS
MaTpulbl  (akTOpHBIX Harpy3ok. Omnpenenenue uucia (akropos. Bpamienue
MaTpuIlbl GaKTOPHBIX HATPY30K, ero 1eib. [Ipoctas cTpykrypa TepcroyHa. Metomas
BpallleHWs: BapUMMAaKC, KBapTHUMakc, OMKBapTUMaKC, HSKBHMakKcC, oblimin.
Marematnueckuii anroputM  BpamieHusi. MuaTepnperanuus  ¢GakTopoB  moOCie
BpamieHusi. Pacuer 3HavyeHMil (DaKTOPOB IO MCXOJIHBIM €IUHUIAM HAOJIIOACHMS.
Wepapxuuecknil pakTOpHBIN aHAIN3.

Tema 1.6 «MHOroMepHbIA TUCTIEPCUOHHBIN aHATIH3

CyImHOCTh MHOTOMEpPHOTO JAMcrnepcuoHHOro anainmsa. Otnumune ot ANOVA.
Mogens MANOVA. Mecto AUCNEPCMOHHOIO aHalyd3a TMpU CTAaTUCTUYECKON
o0paboTKe pe3ysnbTaTOB BHIOOPOYHOIO HAONIOACHMS, OTpAaHUYEHHUs TPHU €ro
ucrnonb3oBanuu. Conepkanue pabodedl W albTepHATUBHBIX ruUnoTe3. OTdop
pe3yJbTaTUBHBIX NpH3HaKoB. [IpoBepka mnpeanoceulok. TecT Ha HOPMaJIbHOCTH
(Mapaus). Tect Ha roMmoreHHocTh Aucnepcuii (Box’s M). AIroputM MHOTOMEPHOTO
nucrniepcuonHoro ananuza. Kpurepuit F- ®wumiepa, ocoOeHHOCTH ero pacuera.
MHOXeCTBEeHHBIC CPAaBHEHHS TIPU TIPUHATUU aJbTEPHATHUBHOMN TUMoTe3bl. Kputepun
npoBepku runore3. Lambda Yunkca. Kpurepuu Ilumnas, Xoreminra, Pos. IToct-
xok aHanu3. [lonpaBku Ha MHOXKecTBeHHBIE cpaBHeHUS (bonepponn). ['paduueckas
BU3yau3alus. DBOKCIJIOTHI ISl KaKIOW MepeMeHHou. JlmarpamMmbl paccesiHus B
MPOCTPAHCTBE TJIABHBIX KOMIIOHEHT.

Tema 1.7 «Kanonuueckue KOppEasum»

CyImHOCTh KaHOHWYECKOW Koppesauuu. OOmuii aaropuTM KaHOHHYECKOTO
aHanu3a. AHaIU3 KaHOHUYECKUX MepeMeHHbIX. CuHryispHoe pasinoxkenue (SVD)
KOBAapHAlMOHHBIX  MaTpull. KoBapualuMOHHBIE  MaTpHUIlbl. YpaBHEHHE s
KaHOHMYECKUX Koppemsauui. Kanonmueckue xoppemsuuu. Tecter baprierra u
Bunkca. Kpurepun orOGopa yucina 3HauuMblX nap. MHTepnperanusi pe3yjbTaToB.
Kanonnyeckue Beca. Jlons oObsICHEHHOW AucTiepcun: AHAIW3 3HAYMMOCTH KaXKI0U
napbl KAHOHUYECKHUX MepeMeHHbIX. ['eomerpuyeckas unrepnperanus. OrpaHuyeHus
NpH WCTOJIB30BAHNHM KAaHOHWYECKOTO aHamu3a. CpaBHEHHWE C IPYTUMH METOJaMU
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(PCA, MuoxectBeHHas perpeccust). [IpakTuueckoe MCnosib30BaHUEe KaHOHUYECKOTO
aHanmsa.

Tema 1.8 «KoBapualimoHHbIN aHATU3»

[IpeanocbuIKM  BO3HHUKHOBECHHS CTaTUCTHYECKUX napajiokcoB npu
NpeBApUTEILHOM OCpPEAHEHUU NpHU3HAKOB. Vcronp30BaHME TPUHIUIA «3aBOJO-
ner». ComepkaHue W OOIIMA adrOpUTM KOBapHAlMOHHOTO aHanmn3a. CpaBHEHHE
BapuaHTOB  (opmupoBaHusi 0a3bl MHOrOJIETHUX JaHHBIX. CTaTUCTHYECKUE
NPEINOChUIKM KOBapHAIMOHHOrO aHaim3a. ['o1oBbie 3P (deKkTbl U yacTHbIe (OpPMBI
YpaBHEHUSI PETPECCUU TIPU TapHOU CBs3U. [Ipearnochuiku U moCTpoeHNe ypaBHEHHIMA
MHO>KECTBEHHOM KOBapHallMOHHOM CBsA3M. [loka3zaTenn TECHOTHI CBS3H.

Tema 1.9 «Muoromepnoe mkanuposanue (MIL)»

Onpenenenue u nenb meroaa MII. O6nactu npumenenus. OTiIMYUEe OT APYrUX
meTon10B (PCA, t-SNE/UMAP). Tunsl MHOTOMEpHOTO IIKanupoBaHus. MeTpuueckoe
MII (Classical MDS, CMDS). Hemerpuueckoe MII (Non-metric MDS, NMDS).
B3gemennoe MII (Weighted MDS). Anroputmsel u  Bbluucienus. Illaru
merpuueckoro MII. Ontumuszamusa 8 NMDS. Uuatepnperanus u Banuaanusa. OmneHka
kauectBa. Koapdumment crpecca. ['paduk  3aBUCUMOCTH  HCXOJIHBIX U
NPOEKIMOHHBIX paccToaHui. MHTeprperamus oceil.

Tema 1.10 «MHoromepHsle pacrnpeaesieHus. MHOroMepHsle BEpOSATHOCTHBIC
MOJIEIIN

Onpenenenue MHOroMepHoro pacnpeneneHus. COBMECTHOE paclpeesieHue
BepOATHOCTEH. (OCHOBHBIE THUIIBI MHOTOMEPHBIX pacupeneneHuii. MuoromepHoe
HOpMajibHOE  pacrpefesneHde. MapruHajibHble — pacnpeleieHus. Y CIOBHbIE
pacnpenenenus. MHoromepHoe pacnpenenenue CrbrofieHTa. TspKenble XBOCTBI
(ycToiiuuBoCcTh K  BbIOpOCaMm). JIMCKpeTHblE MHOIOMEpHBIE PpaCIpEIeICHHUS.
[TapameTpsl Moxenu. Tumbl MHOTOMEpHBIX Mopenei. Ilapamerpudeckune MoIeNH.
Henmapamerpuueckue wMojenud. CpaBHeHHe 1OAX0A0B. DyHKUUS IJIOTHOCTH,
cBoiicTBa. KoBapuanioHHbIe U KOppeJsIIMOHHbIE MaTpuLbl. [IpoBepka rumores: tect
Xoremunra. ['ayccoBckue cmecu (GMM). Sneproe crinaxkuBanue (KDE). Komnynsi.
[Tonstue komyn. MoaenupoBaHHe 3aBUCHMMOCTEH. DKCIIOHEHUMAJIbHBIE CEMEHCTRA.
Ouenka nmapaMeTpoB Moaeau. MeTo1 MaKCUMaJILHOTO MpaBaonoaodus. baliecoBckuit
noaxon. IlpoBepka anexkBaTtHocTH. TecThl Ha  HopManbHOCTh. [IpoBepka
HE3aBHCHUMOCTH.

4.3 Jlekuuu ¥ NpakTHYECKHE 3aHATHUSA

Tab6muna 4
Conepﬁcanﬂe .IIEKIIHii H NIPAKTHYECCKHX 3AHATHH M KOHTPOJBbHBIC MEPONIPUATHHA
DopmHpYyeMbIe Koa-
H KOMIETeHIHH Buj BO
a3BaHHe . KOHTPOJIbHO
Ne Ne u HazBaHHe JeKIHii/ (MHIHKATOPDI) p Yacos
pasjeJia, e ro M3 HHX
n/n NPAKTHYECKHX 3AHATHH HDAKTIYE
TeMbl MEPONPHATH Pmm
b’ | NOAroToR
Ka
Tema 1.1 Jlekuua Ne 1. «Copepxkanue VK-1.1; 1
«BBeneHue | MHOTOMEPHBIX CTaTUCTHYECKUX OITK-1.1

14



®opmupyeMbie Kou-
KOMIETeHIHH Bux BO
Ne e Ne u Ha3BaHue JeKuui/ (mupukaroper) | KOHTPOIRHO | yyeop
pasaeJia, . ro H3 HHX
n/n NPAKTHYECKHX 3aHATHI npaxTe
TeMblI MeponpHUsATH e
b | HOITOTOB
Ka
B METO0BY»
MHOTOMEpPH
Bl aHAIU3»
Tema 1.2 Jlexmus Ne 2. «MHOTOMEpHBIE YK-1.1;
«Mmuoromep | cpeaHue» OIIK-1.1 |
HBIE
CpeaHHue»
Tema 1.3 Jlexkums Ne 3. «KnactepHsrit VK-1.1; |
«Knacrepn | aHanus» OIIK-1.1
bl aHanu3» | [IpakTuueckas padora Ne 2. VYK-1.1;
«Pacyer u aHannu3 MaTPULIBI VK-1.2;
dynkmii 6mmu3octu. KnactepHsiit YK-1.3; 3aIIATa
ananu3 pernoHos L{DO ¢ OIIK-1.1; MPAKTUYECKO 2
UCIIOJIb30BAaHUEM PA3TUYHBIX OIIK-1.2 i1 paboThI
aNropuTMOB 00BEeIMHEHU B MS
Excel»
Tema 1.4 Jlexums Ne 4. VK-1.1; |
«/Iuckpumu | «/IMCKPUMHUHAHTHBIN aHAJIU3Y OIIK-1.1
HaHTHBINA [TpakTuyeckas padora Ne 4. VK-1.1;
a”Hamu3» «Knaccudpukanus VK-1.2;
CENTLCKOXO03AMCTBEHHBIX VK-1.3; Jauiuta
opranuzanuit [{PO no yposHio OIIK-1.1; MPAKTITICCRO 2
i1 paboThI
PHCKa C UCIIOJIb30BAaHHEM OIIK-1.2
JUCKPUMHHAHTHOTO aHaJIN3a»
Tema 1.5 Jlexums Ne 5. «DakTOpHBIi YK-1.1;
«®akTopHbl | aHanu3. MeToa ri1laBHbIX OIIK-1.1 1
i aHamms. KOMITOHEHT)
Merton [IpakTudeckast pabora Ne 5. VK-1.1;
TJIABHBIX «®Pakropubiit ananus JIIIX mo VK-1.2; 3AlATA
KOMIIOHEHT | [0Ka3aTelsiM, XapaKTepU3yr UM VK-1.3; [IPAKTUYECKO 2
» ux pecypcsl B ITIT OIIK-1.1; i1 paboThI
«STATISTICA» OIlIK-1.2
Tema 1.6 Jlexkums Ne 6. «MHOTOMEPHBIH VK-1.1; |
«MHoromep | IUCIEPCUOHHBIH aHAJINU3Y OIIK-1.1
HbIN [TpakTuyeckas padora Ne 6. VK-1.1;
aucrepcroH | «OneHKa BIUSHMS THIIA TOYBBI HA VK-1.2; 3aLIuTa
HBIH coaepkanue gocdopa, Kaaus U YK-1.3; NPaKTUYECKO 2
AHAITH3» MOTJIOIEHHBIX OCHOBAHHUH OIIK-1.1; i paboTbl
merogom MANOVA B Pythony OIIK-1.2
Tema 1.7 Jlexius Ne 7. «KanoHu4yeckue VK-1.1; 0.5
«KaHoHuve | Koppensiuum» OI1K-1.1 ’
CKHE [TpakTnueckas pabora Ne 7. VYK-1.1;
Koppensiuuu | «/3ydeHune B3auMocCBsi3U VK-1.2; 3aLuTa
» nokaszatenei 3p(PEeKTHBHOCTH H VK-1.3; MPaKTHUECKO 1
MHTCHCUBHOCTH MPOM3BOJACTBA 110 OIIK-1.1; i1 paboThI
COBOKYITHOCTH OIIK-1.2
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®opmupyeMbie Kou-
KOMIETeHIHH Bux BO
Ne e Ne u Ha3BaHue JeKuui/ (mupukaroper) | KOHTPOIRHO | yyeop
pasaeJia, . ro H3 HHX
n/n NPAKTHYECKHX 3aHATHI npaxTe
TeMblI MeponpHUsATH e
b | HOITOTOB
Ka
CEITbCKOXO03SICTBEHHBIX
OpraHU3aLHH ¢ UCTIOIB30BAHUEM
KaHoHUWYecKoro ananusa B [1I1I1
«STATISTICA»
Tema 1.8 Jlexnus Ne 8. «KoBapuannoHHBIH VK-1.1;
«KoBapuan | aHanus» OIIK-1.1 05
HOHHBIN ’
aHaJIU3»
Tema 1.9
«Muorowmep Jlexuus Ne 9. «MuoromepHoe VK-1.1;
HOE 0,5
IKAJIUPOBAHUEN OIIK-1.1
HIKaJIUpOBa
HUE
Tema 1.10 | Jlekiust Ne 10. «MHoromepHbie VK-1.1:
«MHoromep | pacnpeneneHus. MHOromepHsie OHK-i.i 0,5
HBIE BEPOSITHOCTHBIC MOJICITHY
pacnpenene | toroBoe TecTUpOBaHHE YK-1.1;
HHUSL. VK-1.2;
MHoromepH VK-1.3; M ToroBbIii
bIe OIIK-1.1; ] 1
BEPOSITHOCT OIIK-1.2 et
HbIE
MOJIETTH»
Tabnuma Sa
HCPE‘IEHB BONIPOCOB JISl CAMOCTOATE/IbHOI'0 H3YUCHHUA JHCIHUIIJTHHBI
Ne Ha3sanue pasaena, [lepeyens paccMaTpuBaeMbIX BOIIPOCOB /LISt
n/n TeMblI CAMOCTOSITEJILHOT0 H3YYEHHS

Tema 1.1 «Beenenue B
MHOTOMEPHBIN aHAJIU3»

Oco0eHHOCTh MHOTOMEPHBIX XapaKTePUCTHK M pacIipeaeIeHHIH.
OrpaHuyeHus TIpH HCMOJB30BAaHMM MHOTOMEPHBIX METOJIOB
HCCIICO0OBAHHMA. KHaCCH(bHKaHHﬂ H B3aHMOCBA3b MHOI'OMCPHBIX
meronoB aHanu3a (YK-1.1; YK-1.2; YK-1.3; OIIK-1.1; OIIK-1.2)

2. | Tema 1.2 | IlpeoOpa3zoBanue HMCXOJHBIX JaHHBIX HA OCHOBE HOPMUPOBaHUS.
«MHoromepHsie Bribop BecoB mpH (OpMHPOBAaHMM B3BEIICHHOH MHOTOMEpPHOI
CpeaHue» Knaccudukanuu Ha OCHOBE MHOTOMEPHBIX CpeAHuUX. PelTuHru

(YK-1.1; VK-1.2; VK-1.3; OIIK-1.1; OIIK-1.2)

3. | Tema 1.3 «Knacrepuslii | Mepsl 61u30cTH: paccTosHre YeOblleBa, CTEIIEHHOE pacCcTOsSHHUE,

aHaIn3» paccrosiHie MUHKOBCKH. Mepbl ONHM30CTH I KaueCTBCHHBIX
alTbTePHATHBHBIX MPU3HAKOB Hcnons3oBanue MaKeToR
NPUKIAIHBIX [POrpaMM IPH  OCYIIECTBIEHUH KJIACTEPHOI'O
anammsa (YK-1.1; VK-1.2; YK-1.3; OIIK-1.1; OIIK-1.2)

4. | Tema 1.4 | Marpuubl  ¢aktopHOH CTpyKTypel. OueHka 3¢h@dekTuBHOCTH

«JIMCKpUMHHAHTHBIN
aHaJu3»

TUCKPUMHUHAHTHBIX QyHKUMH. @yHKIMH Kinaccuukamun. OueHka
BEPOSATHOCTH TOMNaJaHus B 3amaHHyro rpymnmny. Knaccudukarms
HOBbIX coBokymHocTed. (YK-1.1; VK-1.2; VK-1.3; OIIK-1.1;

16




Ne Ha3sanue pasjena, [lepeuens paccMaTpuBaeMbIX BOIIPOCOB /LISt
n/n TeMblI CAMOCTOSITEJILHOT0 H3YYEHHS
OIIK-1.2; ITKkpmun-6 (MF-1. [TpoaBuHYTHIH ypoBeHb).2)

5. | Tema 1.5 «®axtopuslii | CoueTaHue (akTOpHOrO aHanmmsa ¢ JPYTHMH CTaTHCTHYCCKUMH
ananui. Meron rnasubiX | Merogamu. Texuuku (R, Q, O, P, S, T), ucnoib3zyembie B
KOMITOHEHT) (dakTopHoM aHanmu3e. MaTemaruuyeckui ammapar (GpopMUpOBAHUS

MaTpULBl (PaKTOPHBIX HArpy3okK. MeToapl BpallleHHsA: BapHuMakc,
KBapTHMAKC, OMKBapTHMaKC, IKBHMAKC, oblimin.
MaremMaTu4eckuii  alNropuT™ BpauieHus. HMepapxuueckuii
dakropuerii anamu3. (YK-1.1; VK-1.2; VK-1.3; OIIK-1.1; OIIK-
1.2; [IKkpmuu-6 (MF-1. ITpo1BUHYTBIN YPOBEHB).2)

6. | Tema 1.6 | Kputepun mnposepkn runore3. Lambda VYwunkca. Kputepun
«MHOroMepHbIii [Tunnas, Xoremnuura, Pos. ITlocr-xok ananus. IlonpaBku Ha
JIACTIEPCUOHHBII MHOKecTBeHHbIe  cpaBHeHHs  (Bondepponu). I'paduyeckas
aHanmu3» BU3yanu3anus. bOKCImoTel 11 Kax 101 nepeMeHHou. JlnarpaMmmel

paccesiHMsT B IpocTpaHcTBe riaBHbIX KommnoHeHT. (YK-1.1; VK-
1.2; VK-1.3; OIIK-1.1; OTIK-1.2)

7. | Tema 1.7 | OrpanuyeHuss 1pPU HUCIOJA30BAHUM KAHOHMYECKOI0 aHaJIM3a.
«Kanonunueckue CpaBaenne c¢ apyrumu  wMeropamu (PCA, MHoxkecTBeHHas
KOPPEISALIH» perpeccus). IlpakTnyeckoe HCIONB30BaHHE KAHOHMYECKOTO

anaimza. (YK-1.1; YK-1.2; VK-1.3; OIIK-1.1; OIIK-1.2)

8. | Tema 1.8 | T'onoBbie 3pdexTsl U YyacTHbIE (HOPMBI YPABHEHHUSI PETPECCUU TIPU
«KopapuanmoHHbIN napHoii cBsA3M. [IpeAnocelIKM M MOCTPOEHUE ypaBHEHUMH
aHaIn3» MHOJ)KCCTBEHHOW KOBAapHAIlMOHHOHN CBA3M. [lokazaTtenw TECHOTHI

ceszu. (YK-1.1; YK-1.2; YK-1.3; OIIK-1.1; OIIK-1.2)

9. | Tema 1.9 | Ontumuszauus 8 NMDS. Unartepnperauust 1 Banunauus. OueHka
«MHoromepHoe kadectBa. Kospoumment crpecca. I'paduk  3aBucuMOCTH
IIKAJTUPOBAHUEC MCXOJHBIX M NMPOCKIMOHHBIX paccTosHuil. MHTeprperanus oce.

(YK-1.1; YK-1.2; VK-1.3; OIIK-1.1; OIIK-1.2)

10. | Tema 1.10 | JluckperHsie MHOrOMEpHBIE pacrpeesierus. ['ayccoBckue cMmecH
«MHoromepHbie (GMM). Apepuoe cruaxkuBanue (KDE). Konynsl. Ilonsatue
pacnpezeseHusl. Komysn. MoaenupoBaHHe 3aBHCHUMOCTEH. DKCINOHCHIIMAIbHBIC
MuoromepHbie cemeiictBa. baiiecoBckuit moaxon. Ilposepka agexBatHocTH. (YK-
BEPOSITHOCTHbIE 1.1; YK-1.2; VK-1.3; OIIK-1.1; OIIK-1.2; [IKkpmuu-6 (MF-1.
MOJCITHY ITpoIBUHYTBIN YPOBEHB).2

Tabmuma 56
l'[epeqeﬂb JazaYy aJjifg CaMoOCTOATE/IBHOI'O BBITIOJTHEHHUSA (KOHTpOJIl)HbIe paﬁﬁTbl)
HasBanmne Ne 1 Ha3BaHMe JIeKI Ui/ @opmmpyembie B
Ne ni/m . KOMIIETEHIHH | KOHTPOJILHOIO
paszaena, TeMbl NPaKTHYECKHX 3aHATHH
(MHAHKATOPbI) | MepPONPHSITHS
1. Tema 1.2 [TpakTrueckas padora Ne 1. VYK-1.1; 3ammTa
«MHoromepHeie «PacyeT MHOrOMEpHBIX YK-1.2; NPaKTHYECKOU
CpeaHHe» CPeaHMX MPH pa3IuvHbIX Oazax YK-1.3; paboThI
CpaBHEHUS» OIIK-1.1;
OIIK-1.2
2. Tema 1.3 [IpakTHueckas padora Ne 3. VK-1.1;
«Knacrepuslit «Knacrepusrit ananus K(®)X YK-1.2;
aHaJu3» 110 MOKa3aTessiM pasmepa VK-1.3; ?amma N
HepapxXu4yecKUM KJIaCTepHbIM OIIK-1.1; HPAKTHHACCROU
paboThI
METOJIOM U MeTO10M K-cpeiHux OI1K-1.2
B ITITIT « STATISTICA»»

17




. ®opmupyeMbie Bu
Ha3Banue Nt 1 Ha3BaHMe JIeKIHi/ pMupy A
Ne n/m » KOMIIETEHIIHH | KOHTPOJBHOIO
pasjenia, TeMbl NPAKTHYECKUX 3aAHATHH
(MHAMKATOPBI) | MEPONPHATHS
3. Tema 1.8 [Ipaktnueckas pabora Ne 8. VK-1 1-
«KoBapualimonusl | « AHaJIU3 BIUSHUS THIIA A
i aHAIH3» ynoOpeHus Ha ypoxKaitHOCTh YK-1.2; Jauira
| MIICHHIBI ¢ YYETOM HCXOTHOTO YK-1.3; MPAKTHHECKOH
¥ OIIK-1.1; padoTHI
coaeprkanus Gocdopa B noyse B OIK-1.2
Pythony '
4. Tema 1.9 [TpakTuyeckas padbora Ne 9. VK-1.1-
«MHoromepHoe «MHOroMepHO€E IKaITUPOBaHNE .
HIKAJTHPOBAHUEY (MDS) nns ananusa cxojcTBa YK-1.2; Jatiuta
P . VK-1.3; MPaKTHYECKOM
CeIIbCKOX 035 HCTBEHHBIX
OIIK-1.1; paboTh1
PETHOHOB 110 KOMILIEKCY OITK-1.2
noKaszaresen»
5. Tema 1.10
[IpakTHueckas padora Ne 10. VYK-1.1;
«MHoromepHbie ’
«AHaJIN3 MHOTOMEPHBIX YK-1.2; 3alIMTa
pacrpezeseHusl. . i o
pacrpeaeneHuu VK-1.3; MPAKTUYECKOM
MHuoromepHsie o
BEDOSTHOCTHLLE arpOXMMHMYECKUX IOKa3aTeseu OIIK-1.1; padoTHI
P no4s B Python» OIlK-1.2
MOJIEJTH»
5. O0pa3oBaTe/ibHbIEC TEXHOJOTHH
Tabnuma 6
HpHMEHBHHe AKTHBHBIX H HHTCPAKTHBHBIX OﬁpasonaTe.ﬂmex TEXHOJIOTHH
e HanmenoBanue HCNO/IB3yeMbIX
Il;;ﬂ Tema u ¢popma 3ausiTUS AKTHBHBIX H HHTEPAKTHBHBIX 00pa30BaTe/IbHbIX
TeXHOoJI0ruii (popm o0yueHus)
1. | Tema 1.5 I13 AHanu3 KOHKPETHBIX CUTYaUH UCITOIb30BaHUs
«DaKkTopHBI Pa3IUYHBIX METOAMK BPAIICHUS MATPULIBI
aHanus. MeroJ (bakTOPHBIX HATPY30K
TTIaBHBIX
KOMITOHEHT»
2. | Temsr 1.1.-1.7 [13 [TpoekTHOE OOyUeHME
Xakaron no MCM

6. Texyuuii KOHTPOJIb YCIIEBAeMOCTH H NMTPOMEKYTOYHAS aTTECTALUS MO
HUTOraM OCBOCHMS AUCHHIIIHHBI

6.1. TunoBbIe KOHTPOJIbHBIE 3aJaHUA WM HHbIE MaTepPHaJIbl, HE0OX0IHMbIE
JJISl OLeHKH 3HAHUI, YMEeHUI U HABBIKOB M (MJIM) ONBITA JAeSATeJIbHOCTH

I[Ipumeps! 3a1aHuil /IS IPAKTHYECKON padoThI

IIpakTnyeckasi padora Ne 1. «Pacyuer MHOrOMepHBIX CPeIHUX MPH Pa3IMYHbIX

0a3ax cpaBHEHH»

NmeroTcss naHHBIE TOXO3SMCTBEHHBIX KHHUI T10 COBOKYMHOCTH JIMYHBIX
NOACOOHBIX XO3SIUCTB OJHOrO M3 CeJIbCKUX mnoceneHuil. Tpebyercs mnpoBecTu
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rpynnupoBky JIIIX 1o MHOromMepHoOW cpeaHell ¢ HCIONAb30BAHUEM Pa3IMYHBIX
aJITOPUTMOB MTPE0OPa30BAHMS.
Wcxonanbie nanuble o copokynHoctu JINX

ITnomans IToronosbe
Yucio 4ieHOB
No 3€MEILHOIO . JKMBOTHBIX,
X034HCTBa, Uell.
/1 y4acTKa, KB.M yCJ1. TOJL.
1 2 3
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

IIpakTuueckas padbora Ne 2. «Pacuer u aHaau3 MaTpUUbl PYHKIUA 0JIM30CTH.
Kanacrepuslii anaiaun3 peruonoB PO ¢ ucnosb3oBaHueM pa3jimuHbIX
ajaropurmoB o0beauHeHusi B MS Excel»

Pa3outs pernonsl LIPO Ha kmacTepsl 1O IECTH BUAAM MPOJYKTOB ITUTAHHUS C
MCIIOJIb30BAaHUEM Mepbl 01M30CTH - EBKIMIOBO paccTOsSIHUE, METOAOB O0bEAMHEHUS:
1) Omwxkaiimero cocema; 2) HaumOoJsiee yAAJEHHBIX cocelei; 3) HEB3BEIIEHHOIO
OMapHOro CPEeAHErO.

VYpoBHM nOTpebIeHUs TPOAYKTOB MUTAHUS B CPEAHEM Ha YTy HACEJICHUs, KT. B TOJ
(stiA1Ia — mIT.)

Obaactu PO IIpoaykTsl
MsSICO | MOJIOKO | siiina | puida | oBomr | GPYKTHI
/|
benropoxackas 107,9 2764 266 25 98,6 90,5
Boponexckas 82,5 279,1 252 20,9 92,1 79,5
TamOoBcKas 68,3 2243 188 17,8 85,9 47,8
MockoBckas 98,3 299.7 250 22,8 86 66,2
Kanyxckas 97,5 244.8 215 18,2 92,4 64,2
Koctpomckas 75 230,2 188 20,9 75,2 58,4

IIpakTuueckas padora Ne 3. «Kuacrepusiii anaian3 K(®)X no nokaszareassm
pa3Mepa HepapXU4eCKUM KJIACTePHbLIM MeToa0M U MeToaoM k-cpeanux B I
«STATISTICA»

HNmeroTcs manHble MO COBOKYMHOCTH KPECThAHCKUX ((epMEepCKHX) XO3SUCTB
(K(®)X). Tpebdyercst mpoecTH KiaactepHblii aHanu3 K(D)X nmo mokasarensM pazmepa
HUEePAPXUYECKUM KIIACTEPHBIM METOOM U MeTofoM K-cpeaHux.

BBeneHsl cneayronye 0003HaueHUs IPU3HAKOB:

X7 — YACIEHHOCTh pa0OTHUKOB XO35ICTBA, Yell.;
X2 — IJI0AaAb (PaKTHUYECKH UCIIONIB3YEMBIX CEIbCKOXO03SUCTBEHHBIX YIOIMI, Ia;
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X3 — YCJIOBHOE MOT'0JIOBbE KUBOTHBIX, YCII. TOJL.;
X4 — 9UCJIO TPAKTOPOB, IIT.
Wcxonnbie nanHeie mo coBOKynHocTu K(P)X

Ne /i1 Xi 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

IIpakTHyeckast padora Ne 4. «Kuaccupurauus ce/ibCKOX03HCTBEHHBIX
opranmsaumii {®O 1nmo ypoBHIO PUCKA € UCNI0JIB30BAHUEM THCKPUMHHAHTHOIO
aHaJIM3a»

VImeroTest JaHHbIE IO COBOKYITHOCTH /5 CEIBCKOXO035IMCTBEHHBIX OPraHU3aAlUN
HenrpansHoro ¢enepansHoro oxpyra (L{PO) 3a 2022 roa mo JaHHBIM CUCTEMBI
«CITAPK». TpeOyercsi mpoBecTH MIMCKPUMHUHAHTHBIN aHAIW3, KOTOPHIA TMO3BOJIUT
KiaccupuUUpoOBaTh MPEANPUATHS HA [ABE TPYMIIbI: OPraHu3alud C HU3KHUM H C
BBICOKHM CBOJHBIM MHJEKCOM PHUCKA.

B cucreme «CIIAPK» yke wuMEIOTCS paccudTaHHbIE IIOKa3aTenu
3p(PEeKTUBHOCTH W  (PUHAHCOBOM YCTOWYMBOCTH 1O KaXIOM OpraHU3alMH.
['pynnupyromias nepeMeHHass TPOUHACKCUPOBAHA: OPraHU3aLUIM C HU3KUM PUCKOM
IPUCBOEH HOMep 1, opraHu3anusM C BBICOKMM — HOMeEp 2. JIMCKpUMUHAHTHBIC
NepeMeHHbIC: BajioBasg peHtabenbHOCTH 3arpar, % ( 1 ) (ompeneneHHas B
coorBercTBUM co cT. 105.8 HanoroBoro koaexkca Poccuiickonn ®eaepainun),
OTHOLIEHHE KOMMEPUYECKMX M YIPaBICHYECKHUX pacxoJoB K BeIpydke, % ( 2 ),
KO3(PUIMEHT COOTHOLIEHUS 3aeMHBIX M COOCTBEHHBIX CpeincTB, % ( 3 ),
000paunMBaEMOCTb KPEAUTOPCKOU 3a0JKEHHOCTH, pa3 ( 4 ), €XKeMecsuyHasi CpeaHsis
3apaborHas miarta, pyo. ( g5), GOHIOBOOPYKEHHOCTD, pyD. ( g), 00OpaUYNBAEMOCTD
NeOUTOPCKON 3aJOJDKEHHOCTH, pa3 ( 7), 000paunBaeMOCTb OCHOBHBIX CPEICTB, pa3
( g), kK0O3ppuuueHT 06ecredyeHHOCTH COOCTBEHHBIMU O0OPOTHBIMH CpeacTBamMu, %o

(9)

IIpakTHyeckast pabora Ne S. «@akropubiii anaaus JIIIX no nokazarensim,
xapaktepu3yoimum ux pecypcesl B [T « STATISTICA»»

NMmeroTcst faHHBIE TMOXO3SMCTBEHHBIX KHUT [0 COBOKYIHOCTH JIMYHBIX
nojacooubix xo3saictB (JIIIX). Tpebyercs mposectu (axTopHbiii ananu3 JIIIX mo
MOKa3aTessiM, XapaKTePU3YIOIIUM X PECYPCHI.

Hcxoanblie nannabie 1o coBokynHocT JITIX
‘NE‘ X/ ‘xz ‘ X3 ‘ X4 ‘ Xs ‘xa‘X?‘Xes"xg‘xfrj‘xff‘xfz‘xfs‘
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/1
1| 1000 8 0 1 21 11 1 1117 19 6 0 0
2| 1400 9 2 1 0 0, 0 O 8 9 21 15 2
311750 5 1 1 O 0] 0] 0] 1 0 1 0 0
41 2300 3 1 1 0, 0 0] Of 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 4 0| 47
200 | 4400 5 1 1 O 0] 0] O] 5 3 0 0 3

/I X; — TUIOIIA/b 3¢MEJBHOIO YYacTKa, 3aHATOTO MTOCEBAMH U ITOCAJIKAMHU, M;
X2 — YUCJIO YICHOB X035MCTBA, Yell.;
X3 — TPy30BbIe aBTOMOOWIIH, IIIT;
X4 — JIETKOBBIE aBTOMOOWJIN, IIIT;
X5 — TPAKTOPBI, IIIT;
X6 — rpadiu, 1T,
X7 — CEHOKOCHJIKH, IIIT;
Xs — MPHULIETIBI ¥ TTOJYIPULICTIBI, IIIT;
X9 — KOPOBBI, T'OJL.;
X710 — TEJIKHA 0 BYX JIET U HETEJIH, TOJT.;
X177 — OBIYKHM Ha BbIpAIIMBAHUU U OTKOPME, T'OJI.;
X2 — OBIIBI, TOJL;
X3 — JIOLIAJIH, TOJI.

[IpakTHuuyeckas padora Ne 6. «OueHka BJIAMSHUS THIIA 0YBbI HA CO/IEPKAHUE
¢ochopa, kanusa u nornomeHHbIX 0cHoBaHu MeTtoaom MANOVA B Python»
Ha ocnoBe arpoxumMuueckux o0ciieioBaHui TpeOyeTCsi yCTaHOBHUTD,
CYILIECTBEHHO JIM OTJIMYAKOTCS TPU BHJIA MOYB IO 3 MpHU3HAKaM OJHOBPEMEHHO
(comeprkaHuio MOABUKHOTO Gocdopa, Kaaus U CyMMe MOTJIONIEHHBIX OCHOBAHMUI).
Hccnenosanue nmpoBoMIIOCh B 2-KpaTHON MTOBTOPHOCTH.
CopeprkaHnue 21eMEHTOB IJI0I0POAUs MO 3 BUIaM MOYB

Conepsxanue B 100 r. mo4Bsl, MT
CymMMa MOrJIOmEeHHBIX
Bun P205 K20 OCHOBaHHI
IOYB 1 2 1 2 1 2
I 10 12 20 20 6 8
I1 14 16 24 26 10 12
111 20 18 30 30 12 12

IIpakTnyeckas padora Ne 7. «M3y4yeHne B3aNMOCBA3H NOKa3aTesei
3¢ PeKTHBHOCTH H HHTEHCHBHOCTH IIPOU3BOACTBA 110 COBOKYITHOCTH

CeJIbCKOXO035IIICTBEHHBIX OPraHU3alMii ¢ MCMOJIb30BAHHEM KAHOHHYIECKOT 0
anajmsa B [IIIIT «<STATISTICA»

WmeroTcss maHHBIE TO COBOKYITHOCTH CEIBCKOXO3AHCTBEHHBIX OpTraHHM3AIlHi,
CHELMATTM3UPYIOIIUXCS Ha MPOU3BOJACTBE 3€PHOBBIX KyNbTyp. TpelOyeTcst nmpoBecTu
KaHOHUYECKUH aHaJIN3 10 COBOKYITHOCTH CEIIbCKOXO3SMCTBEHHBIX OpPTaHU3AIMHA U
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ONpEeAeIuTh B3aUMOCBS3b IMOKazatened APHEKTUBHOCTM W MHTEHCHBHOCTHU
IIPOM3BO/ICTBA.

B Tabnuie npeacraBieHbl MoKa3aTelM, XxapakTepusyromue 3PpheKTUBHOCTh U
MHTCHCUBHOCTb  IIPOM3BOJICTBA, IO  COBOKYIIHOCTH  CEJIbCKOXO3SMCTBEHHBIX
OpraHu3aIuin.

VcxoaHbIE€ TaHHBIE 110 COBOKYITHOCTH

CeJIbCKOXO03SIMCTBEHHBIX OpraHu3alui

Ne
n/m Vi »2 XI 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
51 1736 50 0,9 77 76
76 | 3706 45 0,6 261 582
77| 2708 46 0,5 284 477
78 | 3643 39 1,1 410 351
79 38% 60 0,5 369 472
80| 5148 53 0,7 0 741

Beenens! cneayroiine 0003HauCHUS MTOKA3aTEIEH:

y1— CTOUMOCTB BaJIOBOM MPOYKIUHU CEJIILCKOro Xxo3sicTBa B pacuyere Ha 100 ra
CEJIbCKOXO03IMCTBEHHBIX YTOIUM, ThIC. pYO.;

V2 — YpOXKAHHOCTH 3€PHOBBIX M 3€pHOO00OBBIX (B Macce mocie A0paboTKH),
/ra;

x; — obecrieyeHHOCTH paboueit cuioid, 4yen. Ha 100 ra cenbCKOX03sMCTBEHHBIX
yroui;

X2 — 3aTpaThl Ha CEMEHa W I10CaJ04Hblii Marepuan B pacuere Ha 100 ra
CEeNbCKOXO3SICTBEHHBIX YTOAUH, THIC. pyO.;

X3 — 3arparbl Ha MUHEpaJbHble YI00peHHs, OakTepualdbHbIE W Jpyrue
npenapatsl B pacuere Ha 100 ra cenbCKOX03SHCTBEHHBIX YTOIUM, THIC. PYO.

IIpakTnyeckas padora Ne 8. «AHaju3 BJMSIHUS THIIA y100peHus Ha
YPOKAHHOCTD NIIEHUIbI ¢ Y4eTOM HCXO0JAHOI0 coep:kanus ¢ocdopa B n1ouse B
Python»

[TpoBeneH 3kcnepuMeHT Ha 15 ydacTkax moJjsi, pa3Je/IeHHbIX Ha 3 IpyMIibl 10
tuny ynoopenus (pakrop ¢ 3 ypoBusamu A, B, C). [l kaxk10ro ydyacTKa H3MEPCHBI:
YPOKaHOCTBH MIIEHULBI (1I/Ta) — 3aBUCUMAs TIEpEMEHHas, UICXOJIHOE COZepKaAHHE
P>Os B mouBe (Mr/100 r) — koBapuara.

JlaHHbIE 3KCIIEPUMEHTAJIbHBIX UCCIICOBAHMM

Ypo:xkaiiHOCTH
Yuyacrok Ynobpenue P>Os (Mr/100 r) (wra)
1 A 12 45
2 A 15 50
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5 A 10 42
6 B 18 55
10 B 20 58
11 C 25 60
15 C 22 62

[TpoBepuTh, CylIECTBYET JIM CTATUCTUYECCKU 3HAUUMOE BIMSIHUE PA3HBIX THIIOB
y100peHuil Ha ypOoKalHOCTh MILIEHUIIbI, YYUTBIBAasi UCXOHOE cojiepkanue docdopa
(P20s) B mouBe Kak KOBapHary.

IIpakTnueckasi padora Ne 9. «MuoromepHoe mkajauposanue (MDS) xis
AHAJIN3A CXO0/ICTBA CeJILCKOX03SIIICTBEHHBIX PETHOHOB M0 KOMILIEKCY
nokasareJie
B IIIIII «STATISTICA»

Hmerotcs n1aHHbIe TIO 15 CebCKOXO03MCTBEHHBIM PETHOHAM 3a TOCIEIHUMN TO
10 CJEAYIOIIUM MOKA3aTEeNSIM:
1. YpoxkaitHOCTh MILIEHULIBI (11/Ta)
2. YpoxaitHocTh KapTodens (1y/ra)
3. IToronosbe KPC (TbIC. r0J10B)
4. BHeceHne MuHepaIbHbIX YI00peHuit (Kr/ra)
5. Cpenneronosas temmeparypa (°C)
6. KonmmuecTBo 0cagkoB (MM)
Hcnonb30BaTh METOI MHOIOMEPHOTO IIKAJTUPOBAHUS B IIPOrpaMMe
STATISTICA nns BU3yanu3anuu CXOJCTBA U Pa3IUIHid MEXITy
CEJIbCKOXO3SIMCTBEHHBIMU PErHOHAMHU HA OCHOBE MHOTOMEPHBIX JaHHBIX.

IpakTuyeckas: padora Ne 10. «AHAJIM3 MHOTOMEPHBIX pacnpeaeeHuit
arpoxXMMHYeCKHX NoKasartejei noys B Python»

Jlanbl pe3yabTaThl arpoxumudeckoro odcneaopanus 100 nosuei: copepxanue
azota (N, mr/kr), docdopa (P-0s, mr/100 r), kamus (K20, mr/100 r). UccnenoBats
COBMECTHOE paclpeesiCHUEe CoIepKaHus MUTaTebHbIX 3eMeHToB (N, P, K) B
[IOYBaX CEJIbX03YTrOJAUMN, IPUMEHSS TapaMETPUIECKUE U HENTAPAMETPUYECKUE METOBI.
[IpoBecTu cpaBHEeHUE MapaAMETPUIECKOT0 U HEMapaMeTPUUECKOro IMOaX00B.

IIpumepHbIe BONPOCHI IS MOATOTOBKH K KOJUIOKBHYMY:
Tema 1.1
1. Kakue npoOneMbl aHaIu3a JaHHBIX PEIIAlOT MHOTOMEPHbBIE METObI?
2. Kakue anroput™sl petieHus npoOseM aHaau3a JaHHbIX UCIIOJIB3YIOTCS?
3. Kakue HarmpaB/ieHUs MHOIOMEPHOIO aHaIu3a CYIIEeCTBYIOT?
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4. Kakue  OCHOBHBIE  METOABI  SIBIAIOTCS  MPEACTABUTEISIMHU  HAIpaBICHUU
MHOTOMEPHOTO aHaiu3a?
5. Yro Takoe koHAeHcalus nHhopMaruu?

Tema 1.2

1. TpeOGoBanus K mpU3HAKaM, HCIOJB3YEMbIM I IOCTPOEHHUS MHOTOMEPHOM
CpEIHEH.

2. Kakue eMHHIIBI U3MEPEHUS MOKET UMETh MHOTOMEPHAas CpeIHss?

3. KakoBwl Hamboiee 4HaCTO MPUMEHSEMBbIE AITOPUTMBI TMPUBEACHUS HMCXOIHBIX
J@HHBIX B CONOCTaBUMbINA BUA?

4. Kakoe MUHHUMQJIbHOE M KaKO€ MAKCUMaJbHOE 3HAUYEHHUS MOXKET HMETh
MHoromepHas cpeanss (npu P=0,99), ecnu npuBeneHue HMCXOIHBIX MPU3HAKOB B
COTIOCTAaBUMBIA BHJ MPOU3BOJIUTCS MO AJITOPUTMY OMPENENICHUs] HOPMHUPOBAHHBIX
OTKJIOHEHUH?

Tema 1.3

1. Haznauyenue K1acTepHOro aHaINu3a.

2. Ilepeunciure GyHKIUH OIH30CTH

3. Kakue Bbl 3HaeTe anropuTMbl 00beTUHEHMS ?

4 KakoBa cxeMa HMEpapXUYECKOro KJIACTEPHOro aHajv3a (KJIAaCTEpHBIM aHaIu3 0e3
oOyuenust)?

5. Kak BbIOpaTh UTepaiuio COOTBETCTBYIOIIYIO ONITUMAILHOMY pa30HeHHI0?

6. B uem cocTouT MeTOM K- CpeTHKUX (KJIaCTePHBIN aHaInu3 ¢ o0ydeHuem)?

7. Kakue BaMm u3BeCTHBI METObI YCTAHOBJICHUS LICHTPOB TAKECTU?

Tema 1.4

1. B uem cocTouT Ha3HaAY€HHUE AMCKPUMHUHAHTHOIO aHainu3a’?

2. [lepemenHbIe TPYNNUPOBOYHBIC U HE3aBUCUMBbIEC

3. Uro mnpexncraBiaser coOOH alNrOpUTM IOIIArOBOTO BKJIIOYEHHS IEPEMEHHBIX
(mepeMeHHbIE B MOJICJIM M BHE MOJIEIIH)

4. KaHOHUYECKHUI aHAIU3, €r0 COCTABIIAIOLIUE

5. KaxoBo conepskanue 6eta-kod¢ppunenTon?

6. ®akTopHAas CTPYKTYpa, €€ Ha3HAUCHHUE

7. Cpennue mo TMCKPUMUHAHTHBIM (QYHKITUSAM, UX Ha3HAYEHUE

8. Kak npousBoauTcs Kiaccupukanus Ha OCHOBE JUCKPUMUHAHTHBIX (DyHKLIMNA?
9. OyHKIIUU KIacCUu(PUKAIINU, AITOPUTM UX TTOCTPOCHUS

10.Matpuua kinaccudukamuu

Tema 1.5

1.Ha3znadyenue (hakTOpHOTO aHAIHA3a

2. Kakue cyiiecTByOT TeXHHKH (PaKTOPHOro aHaiu3a?

3.Pa3noxenne eqUHUYHON JUCTIEPCUH

4. B uem cOCTOUT OOIIHOCTD, CIEHU(PUIHOCTD, HAJICKHOCTL B (JaKTOPHOM aHaiu3e?
5. O6mmit anropuT™ GakTOPHOTO aHAIH3a

6. Kak pemaercst mpobiaema oOmHOCTH npH (haKTOPHOM aHaIu3e?
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7. Kak ycTaHOBHTH 4nciao (pakTopoB?

8. ITpocras ctpykrypa Tepcroyna

9. YUto Takoe akTOpHbIE HATPY3KU?

10. Bpamenne Matpuubl pakTOPHBIX HArpy30K U MHTEpHpeTanus GpakTopos

11. Kakue MeTo1bl BpallieHusi MaTpUllbl (aKTOPHBIX HArpy30K Bam m3BeCTHBI?

12. Kak npou3BoauTCs pacuer 3HaueHU (paKkToOpoB 1O OTACIbHBIM HAOIIOACHUAM?
13. Kak npumMeHuTh pe3ynbTarbl (AKTOPHOIO aHaiu3a MpU  [OCTPOCHUU
pEerpecCUOHHBIX YPaBHEHH CBSA3H?

Tema 1.6

1. B yem cocTouT Ha3HAUYE€HHE MHOTOMEPHOTO AUCTIEPCUOHHOTO aHaiu3a?

2.Kakue kpurepuu UCIOIb3YIOTCSI B MHOTOMEPHOM JIUCIIEPCUOHHOM aHanu3e?

3. KakoBo coaep:kaHue HyJI€BOM W albTEPHATUBHOM TUMOTE3 MPU MHOTOMEPHOM
JTUCTIEPCUOHHOM aHasu3e?

4. B 4eM COCTOMT KOHKPETH3alMs PEe3yJbTaTOB MHOTOMEPHOIO JUCIEPCHOHHOTO
aHanusa’?

Hepelle}lb NIPHUMEPHBIX TECTOBLIX 3a/JlaHuH J1JIsI HTOTOBOI'0 TECTHPOBAHHUA

1. Kakoit MeToa ucnonb3yercs il nepexoaa OT peaylupOBAHHOW MAaTPULIBI MMAPHBIX
KO3(PUIMEHTOB KOPPEISILIMH K MaTpHIle (PaKTOPHBIX HArpy30K?

A) MeTOJ TJIaBHBIX KOMITOHEHT

b) uenrpouHblii MeTox

B) undepennuanpHas CTaTUCTHKA

I') MeTo1 MHOKECTBEHHOM KOPPEIISALUH.

2. Jlns yero ucnonbiyetcs kpurepu Kaitzepa B hakropHom ananuze?
A) i nepexozia K peyLupOBaHHON MaTpuUIIe

b) nns onpenenenus uncia GakTropoB

B) i pacdera 3HaueHHH (aKTOPHBIX HATPY30K

I') nns uarepnperanuu GakTopoB

3. Kakue MHIUKATOPHI UCTIONB3YIOTCA MPU UHTepnpeTanuu GakTopoB B (HaKTOPHOM
aHanusze?

A) cobcTBeHHBIE 3HAYEHUS (PAKTOPOB IO HAOTIOICHUSIM

b) o061t npoueHT 0ObICHEHHOM JUCIIEPCUN BapUallii UCXOIHBIX ITEPEMEHHBIX

B) ¢daxtopHbie Harpy3Kku Mexay (pakTopoM U COOTBETCTBYIOIIMMHU NEPEMEHHBIMU

I') napubie K03)PHUIMEHTHI KOPPEISALUN MEXTy HCXOIHBIMH MPU3HAKAMU

4. Yrto npeactaBisieT CO00 KAHOHUUECKUM KOPPEIALMOHHBIN aHaIU3?

A) Crioco0 mocTpoeHMsI MOJENH, OMHUCHIBAIOLICH 3aBUCUMOCTh OJHOM MEpeMEHHOMU
OT JIPYTOM.

b) Craructuueckuii METOJ HCCIEIOBAHMUS B3aMMOCBS3E€H MEXKIYy HECKOJIbKUMHU
rpynmnamMy IEepEeMEHHbIX, OCHOBAaHHBIM HA BBLIYMCICHUM KOPPEIALMH MEKIY
JTUHEHHBIMH KOMOMHALIMAMU THX MEPEMEHHBIX.
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B) MmHoroMmepHblii METOJ TO3BOJSIONIMNA PEUIMTh Cpa3y HECKOJIbKO 3ajau:
MHOTOMEPHOM KJIaCCU(PUKALIUU U KOHJEHCALIUU MCXOIHBIX ITPU3HAKOB.

') MuoromepHblii METOJ MO3BOJISIIOIIMK BBIACIATL HauboJiee CYIIECTBEHHbBIC
TIEpEMEHHBIE.

5. Yro Takoe KOMIIOHEHTHI B METO/I€e II1aBHbIX KoMIOHEHT (PCA)?

A) HoBble mnepemMeHHbIC, SBISIOMIMECS JUHEHHBIMM KOMOMHAIIMSAMM HCXOIHBIX,
KOTOpPbIE OOBSCHSIOT HAaMOOJIBILYIO JI0JII0 BApUALIMU JTAHHBIX.

b) KoMIIOHEHTEI, MOCTPOEHHBIE HA OCHOBE MAaTPUIIb! (DAKTOPHBIX HATPY30K.

B) Kpurepuu uisi npUHATHS PELIEHUS O MPUHAIEHKHOCTH OOBEKTa K TOMY WIIU
WHOMY KJIacCy.

I') HoBble nepeMeHHbIe, SBISIOMUECS JIMHEHHBIMU KOMOMHALIMSIMHU (DAKTOPOB.

6. KakoBa ocHOBHas 11€J1b (pakTOpHOT0 aHaau3a?

A) Haiitm ckpeiTble (akTOpbl, KOTOPBIE MOTYT OOBSICHHTH KOPPEISLMIO MEXKIY
Ha0J1I01aeMbIMU [TEPEMEHHBIMHU.

b) OuenuTp BIusiHUE pa3audHbIX (AKTOPOB Ha Pe3yIbTaTUBHBIN MPHU3HAK.

B) Onpenenuts onTuMaibHbIE TApaMETPhl MOJCIIH PETPECCHUH.

') IlpoBecTr MHOrOMEPHYIO KJIACCU(PUKALNIO HCXOIHBIX IIEPEMEHHBIX

7. Yrto o3HavaeT TepMuH "Harpyska (akropa" B KOHTEKCTE (pakTOpHOIo aHaauza?

A) Cpennee 3naueHue pakTopa

b) KoaddunuenT koppensiunu Mexay GakTopom v nepeMeHHOM.

B) CrangapTHOe OTKJIOHEHHE (haKTOopa.

I') 3Hayenus, cTOsIIME M0 JMArOHAIM PEAYLIMPOBAHHOW MaTpullbl (HaKTOPHBIX
Harpy3oK

8. Uro Takoe KoBapHalMOHHas MaTpula?

A) Matpuna, 3;1eMeHTBl KOTOPOI MPEACTaBIAI0T o000 KOBapHaLMIO KayKAOM Mapsl
NEePEMEHHBIX.

b) Marpuua paccrosiHuii MeKIy 00beKTaMHu.

B) MaTpuia nepexoHbIX BEpOSTHOCTEH.

I') Marpuua omn6ok u3MepeHus.

9. Kakas u3 cieayromux nporeayp He OTHOCUTCS K MHOTOMEPHBIM CTaTHCTHYECKHM
MeToaam?

A) DakTOpHBIN aHAN3

b) t-Tect

B) KanoHnueckas Koppessims
I') JluckpyMUHAHTHBINA aHAIU3

10. Yto npeacrapiisieT co00# nepapxuyueckas Kjactepusamus?
A) Tlponecc nocneaoBaTeIbHOIO 00beIMHEHNS 0OBEKTOB B KJIaCTEpbl HA OCHOBE MX
CXOJCTBA.
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b) Metona pa3buenust JaHHBIX HA KJIACChl ¢ HCMOJIb30BaHUEM 00YyUYaroluX BbIOOPOK.
B) Ilpouenypa oneHKH KayecTBa KilacCU(UKAIUH.
I') Ananu3 KoppensiuOHHbBIX CBS3eH MEXKY MEPEMEHHBIMHU.

Nk b=

*

10.
11.
12.

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

21.
22.

23.

24,
25.

26.
27.
28.
29.
30.

Ilepeyenb NpUMEPHBIX BONPOCOB, BLIHOCUMbIX HA IIPOMEKYTOYHYIO
aTTecTalHuIo (3a4eT ¢ OLEHKOM)

OpnHOMEpHbIE 1 MHOIOMEPHbIE XapaKTEePUCTUKH 00BEKTOB arpoOu3Heca.

MecTo OHOMEpPHBIX XapaKTEPUCTUK M CTATUCTHUYECKUX METOIO0B, OCHOBAHHBIX
Ha OJHOMEPHBIX pacIpeIeIeHUsIX.

OCc00EeHHOCTh MHOTOMEPHBIX XapaKTEPUCTHK U PACIIPEACIICHHMIA.

OrpaHuy4eHus PH UCIIOJIb30BAHUU MHOTOMEPHBIX METOI0B UCCIIEI0BAHUSI.
Knaccudukaims u B3aMMOCBSI3b MHOTOMEPHBIX METO/IOB aHAITU3A.

CylIHOCT MHOTOMEPHBIX CPEIHUX.

CriocoOBl  TIPUBEACHHUS HMCXOJHBIX TPH3HAKOB B COMOCTAaBUMBIM BHA. ba3sl
CpaBHEeHUS (MAaKCUMaIbHOE, MUHUMAJILHOE U CPE/IHEEe 3HAYCHHUE MTPU3HAKA).
[IpeoOpa3oBaHne UCXOMHBIX JaHHBIX HA OCHOBE HOPMHPOBAHHSI.

dopmupoBaHre MHOTroMepHOM cpennei. CpeaHsis MHOroMepHas MpocTas U
B3BelIeHHas. BbiOOp BecoB mnpu (GOPMHPOBAHWH B3BEIICHHOH MHOTOMEPHOM
CpenHeM.

CpaBHeHUE pa3IUYHbIX C1IOCOO0B (POPMUPOBAHUSI MHOTOMEPHOM CpeIHEH.

Y CTONYMBOCTL MHOTOMEPHOU CPENHEN

OOnacTh NPUMEHEHHS MHOIOMEPHBIX CpEIHUX, OrpPaHUYECHHS TpPH HX
HCIOJIb30BAaHUMN.

Knaccudukanum Ha OCHOBE MHOTOMEPHBIX CPEIHUX

CymHocTh Ki1acTepHoro aHainusza. O6sacTb MpuMEHEHHUs KJIaCTEPHOT0 aHaJIn3a.
[IpuBeneHne UCXOAHBIX IEPEMEHHBIX B COMOCTABUMBIHN BH/I.

[TpenBapuTenbHOE UCTIOIB30BaHUE (PAaKTOPHOTO aHAJIN3A.

Hepapxuueckuii KJIaCTEPHBIN aHAIIU3.

MeTom K- CpeTHUX TPU peaTu3allii KJIacTepHOTo aHaJm3a.

Mepsbl 01u30CTH.

Metoapl 00beIUHEHUS: METO OJIMHOYHON CBSI3U, METOJI IMOJIHON CBSI3U, METOJI
HEB3BEIIEHHBIX U B3BEHICHHBIX TOMAPHBIX CPETHUX.

B3BeleHHbIN U HEB3BELIEHHbBIN LICHTPOUIHBIN MeTOA, MeTo1 Bapaa.
OnTUMansHOCTh  pa30MEHUsT TPU  HEPaApPXUUYECKOM KJIACTEPHOM aHAJIHU3e:
TEOPETUYECKUI U SMIUPUYECKUIN TTOIXObI

Metoasl BeIOOpa TEHTPOB TSHKECTH TPU TPOBEACHUHM KIACTEPHOTO C
UCIIOJIb30BaHuEM k— cpeaHuX.

AJITOPUTM peau3alii METOIa K- CPESIHUX.

Hcnonb3oBaHue MakeToB MPUKIAAHBIX IPOrpaMM MPU  OCYLIECTBICHUU
KJIaCTEpHOTO aHaJN3a.

CyuUHOCTh MHOTOMEPHOTO JUCIIEPCUOHHOIO aHATU3A.

OrpaHuYeHHUs TTPH UCITOJIB30BAHUH MHOTOMEPHOTO JIUCIIEPCHOHHOTO aHaJIH3a.
Coaepsxkanue paboueil U aIbTEPHATUBHBIX TUITOTE3.

OT160p pe3ybTaTUBHBIX TIPU3HAKOB

ANTOpUTM MHOTOMEPHOTO JUCIIEPCUOHHOTO aHAIN3A.
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31. Kpurepuii F- @uiiepa, 0cOOEHHOCTH €r0 pacuera.

32. CymHocTh 1 Ha3HaveHue pakropHoro ananuza. Cepsl ero npuMeHeHusI.

33. Coueranue (pakTOPHOTO aHANU3a C IPYTUMU CTATUCTUUYECKUMHU METOAAMH, B TOM
YHCIIe METOJaMU MHOI'OMEPHOT'O aHAIM3A.

34. UndopmaninoHHbli Ky0, TpeOOBaHUE K TPU3HAKAM.

35. IIpeoOpa3zoBaHre UCXOIHBIX JAHHBIX.

36. Ob0mas nuHeHas MoAeb (PAKTOPHOTO aHAIK3a.

37. ®akTOpHbIC HATPY3KH, UX COACPKAHHUE.

38. O6mmit anroput™ (HaKTOPHOTO aHATH3A.

39. Onpenenenue GakTopoB, METO IIABHBIX KOMIIOHEHT U LIEHTPOUIHBINA METO/I.

40. MaTtemMatuueckuii anmapat GopMHUPOBAHUS MATPUILIB (DAKTOPHBIX HATPY30K

41. Bpamenue matpuibl ()aKTOPHBIX Harpy3ok, €ro Leib. MeToabl BpalleHHS:
BapUMakc, KBapTUMaKC, OMKBAPTUMAKC, SKBUMAKC.

42. Maremarudeckuii anroput™m BpaumieHus. HuHteprperamus ¢GakTopoB 1ociie
BpaLICHUSL.

43. Hepapxuueckuil (aKkTOPHBIN aHAIM3.

44. JINCKpUMHWHAHTHBIM aHalM3 KaK KOMIUIEKC MHOIOMEpPHBIX METOAO0B, €ro
Ha3HAYCHUE.

45. I'pynnupyromue M JTUCKPUMHUHAHTHBIE  TiepeMeHHble.  TpeOoBaHus K
JTUCKPUMUHAHTHBIM TIEPEMEHHBIM.

46. ITomaroBplii aNropuT™ JMCKpUMHHAHTHOTO aHanu3a. Kpurepuit A - Yuikca.

47. llocTpoeHne TUCKPUMHUHAHTHBIX (PYHKIIMH, UX UCCIIETIOBAHUE

48. Matpuiibl pakTOpHON CTPYKTYPBHI.

49. Ouenka 3¢ (HeKTHBHOCTH TUCKPUMUHAHTHBIX ()YHKIIHA.

50. ®yukuuu kiaaccupukanuu. Kinaccudukaims HOBbIX COBOKYITHOCTEH.

51. @opmymupoBka ocHoBHOM Tunore3sl MANOVA. Otmuune MANOVA or
ANOVA.

52. 'eoMeTpuUeCKUii CMBICII KAHOHUUYECKHUX NepeMeHHbIX. IHTeprnpeTanus ux BeCoB.

53. llpeanourenue npuMmeHenusst ANCOVA Bmecto ANOVA.

54. PazHunia Mexay MeETpUYecKuM | HemeTpuueckum MDS. Bpibop uwmcna
HU3MEpEHHH.

55. CBoiicTBa MHOIOMEPHOI0 HOPMAJILHOT'O pacIipe/ie/ICHUS.

6.2. Onucanue nokaszarejieil U KpUTEpUeB KOHTPOJIS YCIIeBA€eMOCTH,
ONMUCAHME HIKAJ OLleHUBAHUS

Jlnst OlleHKW 3HAHWH, YMEHH, HAaBBLIKOB M (DOPMHUPOBAHHUS KOMIIETEHLUHU I10
TUCITUTUTMHE MOYKET TPUMEHSTHCS O0AJIbHO-PETHHIOBasi CUCTEMa KOHTPOJIS H
OLICHKH YCIIeBAEMOCTH CTYJCHTOB.

B ocHoBy OamnbHO-pelTunroBoii cucremnl (BPC) monoskeHbl NMPUHIMIBI, B
COOTBETCTBHHM C KOTOPBIMH (DOPMHpOBAHHE PEHTHHra CTYJAEHTAa OCYLIECTBIIIECTCS B
X0J1€ TEKYIIETO, IPOMEKYTOUHOTO KOHTPOISA ¥ IPOMEKYTOUHOM aTTeCTalluU 3HAHUM.

Texkywmuii peTUHT BKIIOYaeT B ce0si Oaylibl 3a BBIMOJIHEHUE MHIWBUIYaTbHBIX
3aJIaHMI Ha MPAKTHYECKUX 3aHATUAX U KOHTPOJBHBIX 3adaHusX (Bcero pador - 10).
MakcumanbHas OIEHKa 3a BBITIOJHEHUE KaXXI0W padoThl - 10 ©6amnos.
MaxkcumaibHO BO3MOJKHAsi CyMMa 0aJlJIoB B peHTHHTE, TIOJTy4YeHHAs IPH BHITIOTHECHUH
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NpPaKTUYECKUX padoT,

Moxketr coctaButh 100 ©OamtoB. Kpurepun oOlLEHKH

BBITTOJTHEHHBIX PabOT NMPUBEACHBI B TAOJIHIIE:

Tabmuna 7

Onenka

KoanyecTBo
0aJJ10B

Kpurepun oueHMBaHUsA

«S»
(OTJIMYHO)

9-10

OILICHKY COTJIHYHO» 3aCJIYKHBACT CTYNCHT, BBITIOJTHUBIIHH
NPAaKTUYECKYIO padOTy MOIHOCTBIO, B paboTe KOPPEKTHO
NPUMEHEHBI METO/Ibl MHOTOMEPHOTO aHaJIM3a, HeT OIHOOK
B pacdcTax, CAC/IaHbl FHYGOKHC BBIBOJEI. CTy,I[CHT JaJ1
IIOJIHBIC OTBETHI Ha BCE 3a/ldHHbIC BOIIPOCHI I10 pa60Te.
HenocratkoB 1o oopmiieHUI0 paboThl HE UMEETCH.

«4»
(xoporo)

7-8

OIIEHKY «XOPOLI0» 3aCTyKHBA€eT CTYICHT, BBITOJHHBIINI
NPaKTHYECKYIO padOTy MOTHOCTEIO, UMEIOTCS HEJOYETHI B
INPUMCHCHHH MCTOA0B MHOTOMCPHOI'O aHaJIN34,
MPOBEACHHOM aHAJINU3€ H ITOJIYYCHHBIX BbIBOIAX. CTy,EleH.T
1la]l BepHBIE OTBETHI HAa BCE 3a/laHHBIE BOIIPOCHI IO padoTe.
HemocraTtkoB mo oopMiIeHHI0 paboThl HE HMEETCH.

«3»
(Y10BJIETBOPUTEILHO)

OLICHKY «Y/10BJIETBOPUTEILHO» 3aCITYKHBAET CTY/ICHT,
BBIIOJHUBIIUN TPAKTUYECKYIO padOTy MOJIHOCTBIO, HO
HUMEIOTCA CYLIECTBEHHBIE HEJI0YEThl B IPUMEHEHUH
METOJ0B MHOTOMEPHOTO aHAIN3a U MOTYYEHHBIX BBIBOAX.
CTyneHT gan BepHbIE OTBETHI HE Ha Bce Bonpockl. [1o
odopmieHHIO PadOThl UMEKOTCSI HEJJOCTATKH.

«2»
(HEYOBJIIETBOPUTEILHO

)

0-4

OLICHKY «HeY10B/IETBOPHTEIBLHO» 3aCTyKUBACT CTYICHT,
BBITIOJIHUBIIMNA TPAKTHYECKYl0 paboTy He 10 CBOEMY
BapHaHTy MJIH C TPyOEHIINMH HapyIICHHSIMA IPUMEHEHHS
METOZI0B MHOIOMEPHOI'0 aHaIM3a U MOCIE]0BATEIbHOCTH
aHaIn3a.

Takum oOpazoM, MakcMMalbHas CyMMa OaJlJIoOB, KOTOPYIO MOXKET HaOpaTh
CTYACHT M0 TeKYIIEMY PEUTHHTY, MOXKeT cocTaBuTh: 10*10=100.

B 3aBucumMocTH oT HaOpaHHOro KoJju4ecTBa OauIOB MO TEKYILIEMY PEHTHHTY
CTYJIEHT MOJIy4aeT COOTBETCTBYIONIYIO OLIEHKY MO YeThIpeX0aIbHOM 1IKae:

Tabmuma 9
KosmyecTBo HAaOpaHHbIX I kana 3ader ¢ OLEHKOH
oay10B OLlEHHBAHMS
85-100 85-100% OTnu4yHO
70-84 70-84% Xopouro
60-69 60-69% V 1oBneTBopUTensHO
0-59 0-59% HeynosieTBOpUTEIBHO
HPOMG}KYTOIIHB]I\/JI KOHTPOJIb TIPOBOAMUTCA C HCIOJB30BAHHUECM BOIIPOCOB IIO

KaKI0M H3ydaeMOM TeMe JUCHMIUIMHBbL. KpuTepuu BBICTABICHUSA OIEHOK [0

MPOMEKYTOYHOM aTTecTaluu npejacraieHbl B Taduie 10.

Tabmuma 10

KpHTeme OLHCHUBAHHUA PE3YyJabTaTOB OTBETA HA BOIIPOCHI MO 3a4€TYy €

OLICHKOM

3ader ¢ OLEHKOH

Kpurepuu oneHHBaHUs

3a4eT C OLICHKOH
OTIIMYHO

OIICHKY «OTJIMYHO) 3aCITyKUBAET CTYICHT, OCBOUBIINI 3HAHUS,
YMEHHs, KOMIIETEHIIMH M TEOPETHYEeCKHH MaTepual 0e3 mpo0enos.
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CTy,E[CHT AaJl ITOJIHBIC OTBCTHI HA BCC 3aJaHHBIC TPH BOIIPOCA, B TOM
HHCJIC OTBCTHJI Ha JOITOJIHHTCJIBHBIC.

OLCHKY «XO0pPOII0» 3aCTYKHBACT CTYIACHT, MTPAKTHYCCKH ITOJIHOCTBHO
OCBOUBIIIHH 3HaHHWA, YMCHHA, KOMIICTCHLIHH H TereTI/I‘{eCKHI‘/JI
Marepuall. CTyﬂ,eHT JaJl ITOJIHbIE OTBETHI Ha [IBa BOIIPpOCa, B TOM YHUCIIE
OTBCTHJI Ha JONMOJIHHTCIIBHBIC.

3a4eT C OLICHKOH
XOpOoI10

3a4eT C OLICHKON | OLIEHKY «YA0BJIETBOPHTEIbLHO» 3aCIyKUBAET CTYACHT, YACTUYHO C
YIAOBJIETBOPUTEND | MpoOeIaMu OCBOMBIINH 3HAHUSI, YMEHUSI, KOMIICTECHIIUH U

HO TeopeTryeckuil matepua. CTyJeHT Jajl BepHbIe OTBETHl HA OJIUH
BOIIpOC.

OLICHKY «HEYAOBJIETBOPHUTEJILHO» 3aCIIyKHBACT CTYICHT, HC
OCBOHMBIIIH 3HaHHA, YMCHHs, KOMIICTCHIOHH H TGODGTH‘IGCKHﬁ
MaTepHall. CTy,E[CHT HE Ja]1 HH OAHOI'0 OTBETA HA 3aJaHHBIC BOITPOCHI.

He3aueT ¢ OLIEHKOH
HEY/I0BJIETBOPUTE
JILHO

Wrorosas ouenka 3a 3auet ckiaapiBaeTcs u3 40% OLIEHKU TEKYILEro peuTuHra

1 60% OLEHKH 10 MPOMEKYTOYHOMY aTTECTALUH.

7. YueOHO-MeTOAMYeCKOe U MH(POPMAIHOHHOE o0ecrieyeHHe JUCUMIIIMHBI
7.1 OcHoBHas TUTEpaTypa

I'mypman, B. E. Teopus BeposTHOCTEH U MaTeMaTHUeCKask CTATUCTHKA : YUeOHUK

s By3oB / B. E. I'mypman. — 12-e u3zn. — Mocksa : U3patensctBo FOpaiiT,
2025. — 479 c¢. — (Bwiciee obpazosanue). — ISBN 978-5-534-00211-9. —
Tekct : anextponusiit // ObpazoBarensHas minatdopma HOpaiit [caiit]. — URL:

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

Jly6poB, A. M. MHOroMepHbI€ CTAaTUCTUYECKHE METOMABI JJIsi SKOHOMHCTOB U
MeHemkepoB: yued. / A. M. Jlyopos, B. C. Mxwurapss, JI. M. Tpomun. — M.:
dunaHce! ¥ cratuctuka, 2011. — 350 c.

MHoromepHbie CTaTUCTUYECKHE METOABI: YueOHoe nocodue / A. E. lllubdbankus,
A. B. VYkonosa, b. IIl. Jlammesa [u ap.].; peu. T. H. Jlapuna; Poccuiickuii
rocyapcTBeHHbIl arpapubiii yHuepcuteT - MCXA umenu K. A. Tumupsizena
(MockBa). — DIneKTpoH. TeKCTOBBIe maH. — MockBa, 2024, — 144 c. —
Komnexkuusi: Yuebnas u yudeOHO-meToauyeckas mautepatypa. — (CB0OOIHBIN
poctyn w3 cetu  HMutepHer  (urenue). —  Pexum  jpocryna:
http://elib.timacad.ru/dl/full/s20122024Ukolova v4.pdf. - 3arn. ¢ Tutyn. skpaHa.
- DNEKTPOH. Bepcus neu. nyOIMKauuu. —
<URL:http://elib.timacad.ru/dl/full/s20122024Ukolova v4.pdf>.

Teopuss BeposiTHOCTE M MaremarHMyecKass CTaTUCTHKa. MareMaTtudyeckue

momenu : yuyebnuk gms By3oB / B. JI. Msarmnes, JI. A. Ilanuenko,
I'. 1O. Pusnnuenko, A. T. Tepexun. — 2-e¢ u3fa., ucnp. u gon. — Mocksa :
UsznarensctBo FOpaiit, 2025. — 321 ¢. — (Bricee odpazoBanue). — ISBN 978-
5-534-01698-7. — Tekct : osnexktpoHHbl // OOpa3zoBarenbHas miIaTdopMma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/561493 (mata oOpauieHus:
25.08.2025).

Uypakos, E. II. Beenenune B MHOromepssie cratuctudeckue metonasl / E. II.
UypakoB. — 3-¢ u3sa., crep. — Cankrt-IletepOypr : Jlans, 2023. — 148 ¢c. —
ISBN 978-5-507-47141-6. — TexkcT : 3nexkTpoHHbIM // JlaHb : 3I€KTPOHHO-
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oubnuoreunas cucrtema. — URL: https://e.lanbook.com/book/330530 (nmara
oOparenust: 25.08.2025). — Pexum foctyna: ajis aBTOpU3. MOJIb30BATENEH.

7.2 lonoiHUTEIbHAS JIATEpaTypa

. bepukamBwm, B. II. Cratuctudeckas o0OpaboTKa TaHHBIX, TUIAHHPOBAHUE
IKCIIEpUMEHTa W CllydaiiHble Tmporuecchl : ydeOHuk Juis By3oB (I'maBa 3) /
B. 1. bepukamBunu, C. [1. OcbkuH. — 2-¢ u31d., Ucnp. u aomn. — MocCKBa :
WznarensctBo KOpaiit, 2025. — 164 ¢. — (Bricuiee obpaszoBanue). — ISBN 978-
5-534-09216-5. — Tekct : anextponHslii // O0pa3oBarenbHas matdgopma KOpaiit
[caiiT]. — URL: https://urait.ru/bcode/563721 (nata obpamenus: 25.08.2025).

. Buntokos, 1. A. MHOromepHbIe CTaTUCTUYECKHE METOBI : yueOHoe mocodue / U.

A. BuniokoB. — Mocksa : ®unancoBsliii ynusepcuret, 2014. — 192 ¢. — ISBN
978-5-7942-1205-1. — Tekcr : osnekTpoHHBIH // JlaHb : 3JIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/208406 (mara

oOpamenus: 25.08.2025). — Pexxum pocTtyna: i aBTOpU3. MOJIb30BATENEH.

. ['aremok O. B. [IpoBepka cTaTUCTUYECKUX THUIIOTE3 :yuyeOHOe mocoOue s By30B /
O. B. I'atemok, H. B. MantokoBa. — Caunkr-IletepOypr : Jlans, 2022. — 112 ¢. —
Tekcr :HenmocpeactBennslil.» — URL: https://e.lanbook.com/book/238709 (nara
obOpanienus: 25.08.2025). — Pexxum JocTymna: Ui aBTOpU3. MOJIb30BaTeeH.

. Jlenbkog, C. JI. Craructuueckue METOAbl B MICUXOJIOTUH | YUeOHUK U TMPAKTUKYM
s By3oB (Pazgen 1V) / C. JI. JlenbkoB, H. E. PyOuoBa. — 3-e usa., ucnp. u

gon. — MockBa : UzparensctBo Opaiit, 2025. — 311 c¢. — (Bricuee
obpazoBanue). — ISBN 978-5-534-11061-6. — TekcT : 2JEKTPOHHBIN //
OO0pa3oBarenbHast iardopma FOpaiit [caiiT]. — URL:

https://urait.ru/bcode/565629 (nata obpamenus: 25.08.2025).

. MaTeMaTnyeckue MEeTObl B OMOJIOTHH: aHAIM3 OMOJOTHYECKHUX JaHHBIX B CUCTEME
Statistica : yueOnuk st By3oB / C. H. I'ames, ®. X. bernsesa, M. 10. MBanoga,
K. P. lluukueBa. — 2-e u3z., nepepad. u gorn. — Mocksa : U3narenscTBo FOpaiir,
2025. — 170 ¢. — (Bwicmiee obpasoBanme). — ISBN 978-5-534-19263-6. —
Texcr : anexktponHblil // OOpa3oBatenbHas ruardgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/563012 (mata oopamenus: 25.08.2025).

. [Ipurapun, C. M. CratucTuieckoe MOJEIMPOBAHUE MHOTOMEPHBIX IayCCOBCKHUX

pacnpenenenuit : yueOnuk aaa By3oB / C. M. Ilpurapmn. — Mocksa :
NznarensctBo FOpaiit, 2025. — 83 ¢. — (Briciiee obpazoBanue). — ISBN 978-5-
534-10209-3. — Texkcr : anektpoHHsbIii // OOpa3oBarenpHas miuardopma FOpait

[caiiT]. — URL: https://urait.ru/bcode/565367 (naTta obparmenus: 25.08.2025).

. TpycoBa, A. KO. AHamu3 naHHBIX. MHOTOMEpHBIE CTATHCTHYECKHE METOMBI :
yuyebnoe nocodbue / A. 10. Tpycoa. — Camapa : Camapckuit yuusepcuret, 2023.
— 92 ¢c. — ISBN 978-5-7883-2029-8. — Tekct : snexkrponsbii // Jlanp :
aeKTpoHHO-O0ubnoTeunas cucrema. — URL: https://e.lanbook.com/book/406649
(mata obparmenus: 25.08.2025). — Pexxum JocTymna: i aBTOPH3. MOJIb30BATEIICH.
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7.3 CraTtbu, ony0JIMKOBAHHbIE B HAYYHBIX KypHaJax 1 yposus bejoro
CNMCKA HAYYHBIX KypHaJI0B MuHoOpHayku Poccnu u cOOpHUKaX HAYYHBIX padoT
KOH(pepeHUMii ypoBHS A*

1. Mina Dalirrooyfard, Konstantin Makarychev, Slobodan Mitrovi¢ Pruned Pivot:
Correlation Clustering Algorithm for Dynamic, Parallel, and Local Computation
Models // Proceedings of the 41 st International Conference on Machine Learning,
Vienna, Austria. PMLR 235, 2024. - PP. - URL:
https://openreview.net/pdf?id=saP7s0ZgYE

2. Fanindia Purnamasari, Umaya Ramadhani Putr1 Nasution, Marischa Elveny,
Hayatunnufus Hayatunnufus Customer Clusterization using Machine Learning
Approach // MLMI '24: Proceedings of the 2024 7th International Conference on
Machine Learning and Machine Intelligence (MLMI) Pages 15 — 19. — URL:
https://dl.acm.org/doi/10.1145/3696271.3696274

3.Li, Q., Wang, X., Huang, Q. et al. Molecular-level enhanced clusterization-
triggered emission of nonconventional luminophores in dilute aqueous
solution. Nat Commun 14, 409 (2023). https://doi.org/10.1038/s41467-023-36115-
w. — URL: https://www.nature.com/articles/s41467-023-361 15-w#fciteas

8. Ilepeyenns pecypcoB HHPOPMAIHOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«HTEpHET», HEOOXOAMMBIX IS OCBOECHHS AUCIHILTHHBI

1. Caiit @enepanbHOil CiTyKObI TOCY1aPCTBEHHON CTATUCTUKHU
(https://rosstat.gov.ru/ ) (OTKpPBITBII JOCTYII)

9. [lepeyeHb MPOrpaMMHOro odecnedyeHuss 1 HHPOPMALMOHHbBIX
CIIPABOYHBIX CHCTEM

Tabmuma 11
IlepeyeHb NpOrpaMMHOro odecneyeHust
HaumenoBanue
Ne pasaena HaumenoBaune Tun Ton
. ABTOp
n/n yueOHoii NPOorpamMmmbl NPOrpamMmbl pa3padoTku
AUCUHHUITHHBI

1 Excel pacyérHas MS Texymas

BEpCUs
2 STATISTICA pacuéTHas TBCO Texymas

Software Inc. Bepcus
Google i Texymas

3 Colaboratory pactetHad Google BEpCcHs
4 Pazpen 1. Bee Jupiter Notebook pacuéTHas Jupiter.org Texymas

TCMBI BEpCUsA
pacueTHas, Python Texvinas

5 Python oOyyarormas, Software -
: BEpCUs
KOHTPOJIMPYIOIIas Foundation
pacyerHasi,

6 Anaconda oOyuJaromas, Anaconda, Texymas

Inc. BEepCUs

KOHTPOJHUPYOIIAs
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10. Onucanue MaTepuaabHO-TEXHUYECKON 0a3bl, HEOOXOAMMOM 1Sl
ocylecTBJIeHHsI 00pa30BaTeILHOIO NMpoLecca Mo JUCHHILIHHE
3aHATUS TPOBOJAATCS B CIELMAIM3HPOBAHHBIX ayJUTOPHUSX, OCHAIICHHBIX

MYJIbTUMEIUUHBIM ~ 000pYAOBaHUEM JUISl MPOBEACHUS JICKIIMOHHBIX
IPOBOJATCSA  C

[IpakTueckue  3aHATHSA

HCIIOJIB30BaHHUEM  TCXHHYCCKHX

3aHATHH.

)51

IPOrpaMMHBIX CPE/JICTB B ay/IMTOPUU, OCHAIIEHHOM MEePCOHATBHBIMU KOMITbIOTEPAMHU

H JOCTYIIOM B HHTCPHCT.

CBeenusi 00 o0ecnne4eHHOCTH CIICIHAJTHU3INPOBAHHBIMA AYAUTOPUAMH,

Tabmauma 12

Ka0MHeTaMM, J1a00PATOPUAMH

HaumeHnoBaHHe cnenuaibHbIX

NMOMEUIeHHI U MOMeleHH il 115

CaMOCTOSITeIbHOMH padoThl (Ne
y4yeOHOro Kopnyca, Ne ayiuTopuH)

OcHAIEHHOCTH CIeHAJbHBIX MOMeIIeHHH H
NOMeELEeHHH /151 CAMOCTOSITE/ILHOH padoThl

1

2

yuebnasn ayoumopust 01 nPoeeoeHus
3aHAMULL NeKYUOHHO20 MUNA, y4eOHas
ayoumopus 015 RPpoeedeHUs 3aHAMUL
CeMUHAPCKO20 muna, y4eonas ayoumopus
0151 NPOBEOEHUSL KYPCOBO2O
NPOeKMUPOBaAHUs (6bINOIHEHUA KYPCOBbIX
pabom), yuebHas ayoumopus ons
2PYRNOBBIX U UHOUBUOYATbHBIX
Koncyibmayuii, yueonas ayoumopus 0.1
meKyuje2o KOHmMpOJa 1 NPOMeNCYmoUHo
ammecmayuu (2u yuebnwiil kopnyc, 102

ayo.)

KonuuecTBo pabounx mect: 16

1. Komneroreps! 28 1mrT.
Bcerpoennsie cetessle agantepsl (Intel 1219-V
win Realtek RTL8111H), untepdeiic RJ-45,
ckopocth 10/100/1000 M6uTt/c. Touku nocrymna:
Ubiquiti UniFi AP AC Pro, crannapte! IEEE
802.11a/b/g/n/ac, yactots! 2.4 I'T'1x (450 Mbut/c)
u S5 I'Tu (1300 M6ut/c), nogaep:xkka MU-
MIMO, nutanue PoE.

2. Crenn «Ceprees Cepreit Crenanosuy 1910-
1999» 1 mT. (MHB.Ne591013/25)

3. Or”erymuTensb nopoimkoBeiid 1 mr. (MHB.
Ne559527)

4. TloaBecHOE KpEMJCHHE K OTHETYIIUTEN O | T,

(MuB. Ne 559528)

Kantosu 2mrr. (Mus. Nel107-221225, Nus.

Nel107-221225)

Cryn 29 .

Crton KOMIBIOTEPHBIN 28 IIT.

Crou puis npenogasaress 1 wr.

9. Jlocka MapkepHas 1 mit.

10.  TpuOyna HanomawHas | mr. (0e3 uHB. No)

CrtpykrypHoe noapazaenenue: Mucturyr

DOxoHOMUKH M yripasienus, Kadenpa Craructuku u

KHOCPHETHKH

it

%© = o

yueoHas ayoumopus 0 NPoBeodeHUs
3auAMULL TeKYUOHHO20 MUnA, y4eoHas
ayoumopusi 0715l Rpo8edeHUs 3aHAMUL
CeMUHAapcKo2o muna, yueomnas ayoumopust
07151 nPOBEOEHUsL KVPCOBO2O
HPOEKMUPOBAHUSA (6bINOIHEHUS KYPCOBbIX
pabom), yuebHas ayoumopusi 0Jis
2PYRNOBBIX U UHOUBUOVATLHBIX
KOHCYbmayuil, yuebnas ayoumopus 01
MeKyue20 KOHMpOoJisi U HPOMEHCYMOUYHOU

KomnuecTBo pabounx mect: 16

Berpoennsbie ceteBbie ananteps! (Intel 1219-V unn
Realtek RTL8111H), untepdeiic RJ-45, ckopocThb
10/100/1000 Mout/c. Touku moctyna: Ubiquiti
UniFi AP AC Pro, crannapts! IEEE
802.11a/b/g/n/ac, yactotsl 2.4 ['T'11 (450 Mbut/c) u
5TTu (1300 M6urt/c), nogaepsxkka MU-MIMO,
nutanue PoE.

CrpykTypHOe noapasjaenenue: MHCTUTYT
DkoHoMuKH H yrpasienusi, Kadenpa Cratuctiku
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ammecmayuu (2u yuebHolil kopnyc, 106

ayo.)

1 KUOEpHETHKH

yueoHas ayoumopus 0 NPoBeodeHUs
3AHAMUL CEMUHAPCKO20 MUna, y4eonas
ayoumopust 0Jisi ApO8edeHUsl KYyPCOB020
HPOEKMUPOBAHUS (GbINOIHENHUS KYPCOBBIX
pabom), yuebnasa ayoumopus ons
2PYRNOBBIX U UHOUBUOVATLHBIX
KOHCyAbmayuu, yueonas ayoumopus o
MmeKyuje2o KOHMpoJisi U APOMENCYMOUYHOU
ammecmayuu, homewenue 0.
camocmosmenbHou pabomut (21 yueOHbll
xkopnyc, 302 ayo.)

Konnuectso pabounx mect: 16
1. Cucremubrit 610k 17 1T,
Berpoennbie ceresbie ananteps (Intel 1219-V
i Realtek RTL8111H), untepdeiic RJ-45,
ckopocth 10/100/1000 MouT/c. Touku qocTyma:
Ubiquiti UniFi AP AC Pro, crannapts! IEEE
802.11a/b/g/m/ac, yacrotsl 2.4 I'T' (450 MOwuT/c)
u 5 I'T (1300 M6wut/c), mognepxka MU-
MIMO, nuranue PoE.
Momnwutop 17 wr.
Tenesuszop 1 mr.
Cron nns npenoxasarens 1 mir.
CTon KoMIBIOTepHBIH 16 mIT.
. Cryn odpwucHsriit 17 wr.
CrpykrypHoe nojpaszenenue: MHCTUTYT
DxoHoMHUKH U ynpasienus, Kadenpa Craructuku
U KMOEpHETUKU

SNV SECES

yueoHan ayoumopus 0 NPOBedeHUs
3ansimuil 1eKYUOHHO20 MUNd, YueOHdst
ayoumopust 015 RPo6edeHUs 3aHANUL
CeMUHAPCKO20 muna, yueonas ayoumopus
0151 NPOBEOEHUSL KYPCOBO20
HPOEKMUPOBAHUSL (bINOTHEHUS KYPCOBLIX
pabom), yuebnas ayoumopus s
2PYNNOBLIX U UHOUBUOVATLHBLX
KOHCybmayuil, yueonas ayoumopus oJis
MmeKyuje2o KOHMpOoJisi U RPOMENHCYMOUHOU
ammecmayuu (1t yuebnvit kopnyc, 212

ayo.)

KomnuecTBo pabounx mect: 24

Berpoennsbie cereBbie ananteps! (Intel 1219-V uiu
Realtek RTL8111H), unrepdeiic RJ-45, ckopocThb
10/100/1000 M6ut/c. Touku noctyna: Ubiquiti
UniFi AP AC Pro, crannapts! [IEEE
802.11a/b/g/n/ac, yactotsl 2.4 [Ty (450 MOut/c) u
5TTu (1300 M6wut/c), nognepxka MU-MIMO,
nutanue PoE.

CrpykrypHoe noapasaenenue: Kadenpa
[Mudposas kabenpa

yuebHas ayoumopus 0 NPoBeodeHUs
3ansimuil 1eKYUOHHO20 MUNd, YueOHdst
ayoumopust 015 RPo6edeHUs 3aHAUL
CeMUHAPCKO20 muna, yueonas ayoumopus
0151 NPOBEOEHUSL KYPCOBO20
NPOEKMUPOBAHUSL (6bINOIHEHUS KYPCOBLIX
pabom), yuebnas ayoumopus 0is
2PYNNOBLIX U UHOUBUOVANLHBLX
KOHCYIbmayuil, yiebHas ayoumopus 014
meKyuje2o KOHMpOoJisi U RPOMENHCYMOUHOU
ammecmayuu (1t yuebnvit kopnyc, 214

ayo.)

KomnuectBo pabounx mect: 24

Berpoennsbie cereBbie ananteps! (Intel 1219-V uiu
Realtek RTL8111H), unrepdeiic RJ-45, ckopocThb
10/100/1000 M6ut/c. Touku noctyna: Ubiquiti
UniFi AP AC Pro, crannapts! [IEEE
802.11a/b/g/n/ac, yactotsl 2.4 [Ty (450 MOut/c) u
51T (1300 M6wut/c), nogaepxka MU-MIMO,
nutanue PoE.

CrpykrypHoe noapasaenenue: Kadenpa
[Mudpposas kabenpa

Lenmpanvnas nayunas bubauomexa
umenu H.U. JKenesnosa

YuranpHsble 3a71b6l OMOIHOTEKH

Cmyoenueckoe obujedcumue

KomHuara jj1st caMOnoaroToBKu

11. MeToanueckue PEKOMECHIAUHH CTYACHTAM IO OCBOCHHKO JHCHMUIIJINHBI
Pexomenpanuu CTYA€HTaM 110 OCBOCHHK JHCHHUILIHHbI

1. Ilpexnae, 4yeM NOpHUCTyNaTh K BBIMOJHEHUIO MPAKTHUYECKOTO 3aJaHHs, CIIEIyeT
OCBOUTH TEOPETUYECKUI MaTepual mo JaHHOM Teme. lIpoBepka cremeHu OCBOEHUS
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TEOPETUYECKOr0 Marepuana MOKET ObITb MPOBEAEHA CAMOCTOSITENILHO HA OCHOBE
KOHTPOJIHBIX BOIIPOCOB TOCJIE KaXI0H JIEKIIUH.

2. IlpakTudeckue 3aJaHusi BBIMNOJHAIOTCA 10 HMHAMBUAYAJIbHOMY BapHUaHTy. 3a
paboThI, BHITOJTHEHHBIE HE IO CBOEMY BapUaHTy, O0aulbl peUTHUHIa HE HAYMCIISFOTCS.

3. Uerko ysCHHUTE Medb M 3aJa4yd MPaKTUUECKOro 3amaHus. O3HAKOMBTECH C
METOJIMKOM BBITIOJTHEHHS JaHHOW pabOThI 1O METOAMYECKHUM YKa3aHHUSM, U TOJBKO
MOCJIe 3TOr0 MPUCTYIANTE K BBIMOIHEHUIO 3a/1a4N.

4. Ocoboe BHUMaHHE YJEISHTE CMBICIIOBOM HHTEPIpPETALMH MPOMEKYTOUYHBIX M
OKOHYATEIbHBIX Pe3yabTaToB Bameit pabotsl. BeiBoab! hopMyIupyiTe YETKO U SICHO.
5. BoemnonHenusie pabotsl odopmisitorcss B nporpamme Word. Bcee pacuerHbie
NPOMEXKYTOYHBIE M OKOHYATENIbHbIE TaOMUIbl, TpaduKU, BHINOJTHEHHBIE B
nporpammax Excel, Statistica, BcraBisitorcs B paboty. Y mpernogaBaTesis JIOJDKHO
OBITH MOJIHOE MPEACTABICHUE O XO/€ BBIMOIHEHUSI paboThl. [IpuMep BbimonHeHUs U
oopmiieHuss TpPAaKTHUYECKUX paboOT MpeAcTaBlieH B pa3padOTaHHBIX [JIs  Bac
METOJIMYECKHX YKa3aHHUsX.

6. Kaxngas pabora 3amuiaercsi ¢ BBICTABJICHUEM PEUTHHIOBOW OIICHKHU. 3alluTa
MOJKET MPOXOAMTH KaK YCTHO (OMpOC), TaK U B BUIE IMTUCbMEHHBIX OTBETOB I'PYIIIIBI Ha
3a/laHHbIe BOMPOCHI.

7. Ywmeiite co3naBath cebe BHYTPEHHUE CTUMYJIbI. MHOroe B YMCTBEHHOM TpPyAE HE
HACTOJNBKO HWHTEPECHO, 4YTOOBI BBIMONHATH C OONbIIMM JKelaHueMm. Yacto
€IMHCTBEHHBIM JBUKYLIUM CTUMYJIOM SIBJISICTCS JIMIIb HAOO.

8. Hns xaxmoi pa®oTel uumrTe Haubolee panuoOHAIbHBIE MPUEMBI YMCTBEHHOTO
tpyna. M3Geraitite Tpadapera u mabnona. He »xanedite BpeMeHH Ha TO, 4TOOBI
r1y00KO ocmblcaums CyntHOCTh (DAKTOB, SABICHUHN, 3aKOHOMEPHOCTEH, C KOTOPBHIMU BBI
umeere Jeno. YeM rirydxe Bbl BAyMaJIUCh, TEM IPOYHEe 3arioMuHaeTcst Mmatepuai. [{o
TEX I0p, MTOKA HOBBIE€ 3HAHUS HE OCMBICJICHBI, HE CTapalTeCh 3alIOMHUTH — 3TO OyJeT
HaIpacHas TpaTa BPEeMEHHU.

9. B 4acel COCpPeIOTOYEHHOTO0 YMCTBEHHOIO TpyJa KaXIbli JOJDKEH padoTaTh
COBEPIIEHHO CaMOCTOSITENIbHO, HE MellIast APYyTr APYTY, €ClIU BaC B KOMHATE HECKOIbKO
yesoBeK. Ecam ecTh BO3MOXKHOCTB paboTaTh B HYMTAIBHOM 3ajle, MAaKCHUMAaJIbHO
UCIIOJIB3YUTE ATY BO3MOKHOCTb.

10. Hukorja He OTK/IaAbIBaliTe KaKyl0-TO 4acTh pabOThl, KOTOPYIO HAJ0 BBINOJIHUTH
cerojiHsi, Ha 3aBTpa. CBOEBPEMEHHOCTh BBIMOJHEHHUS MPAKTUUECKUX 3aaHUN TIO
SKOHOMETPUKE SBISCTCS 3aJ0rOM YCICIIHONO OCBOCHMS [UCLMIUIMHBI, TaK Kak
HEKOTOpPBIE pabOTHI HOCSAT «CKBO3HOW» XapakTep, TO €CTh Pe3yabTaThl OTHOU paOOTHI
SBIISIIOTCS YCIIOBUEM WJIM UCXOJAHON MH(pOpMALUEH JIUIS MOCIE Iy OIICH.

Buabl u gopMbl 0TPAOOTKH NPONYIIEHHBIX 3AHATHI

Bce Buabpl ydeOHBIX padOT JIOJDKHBI OBITH BBIIIOJHEHBI TOYHO B CPOKH,
peayCMOTpPEeHHbIE TporpamMMoi oOydeHus. CTyAeHT, MPOIYCTUBIIUM 3aHATUS IO
YBAXKUTEIBHOM MpUYMHE, 00s3aH NMPEACTaBUTh IPENOJIaBaTeN0 MOATBEPKIAIONINN
JOKYMEHT ¢ 3allUTUTh MPOMYIIeHHbIe pabOoThl B 4Yachl, OTBEIEHHBIC IS
©KCHE/CIbHbIX  KOHCyNbTaUMi. Eciau  CTymeHT mpomycTWa — 3aHsITHS 110
HEYBAXUTEIIBHOW MpPUYMHE (TIPOIMYCTHJI BBITIOJIHCHHE TPAKTHYCCKOW pabOThI) M HE
BBIMOJIHMII KaKOe-TMO00 U3 Y4YyeOHBIX 3a/JlaHUil HE BBINOJHUWI CaMOCTOSATEIbHYIO
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padoTy, BBIMOJHWI pabOTy HE IO CBOEMY BapWaHTy U T.M.), TO 3a JaHHBIA BHU]
y4eOHOM paboThl OayIbl peiTHHTa He HauuCsATCA. CTyIeHT 0053aH NPeJCTaBUTh U
3alIUTUTh MPOIYIIeHHbIe pPabOThl B Yachl, OTBEIEHHbIC I EKEHEACIbHBIX
KOHCYJIbTanui. [ToAroToBIeHHBIE PabOTHI TTO3KE TOJIOKEHHOTO CPOKa OICHUBAIOTCS
C MOHWKAIOIIUM KOAPDUITUESHTOM.

12. MeToauyeckue peKOMeHIANMHU NMPENoIaBaTe/IsIM 110 OPraHu3annu
00y4YeHusl 0 JUCUHIIHHE
Kypc paccuuran Ha 108 yacos, B Tom unciie 68,35 yaca — KOHTAaKTHOU pabOTHI.
Marepuan aucuuminael (10 TeM) paccyuTraH Ha OJMH CEMECTP CO CIEayrolIeH
CTpyKTypoii: 34 yaca nexuui u 34 yaca NpakTUUECKUX 3aHATUN Ha 3 Kypce.
JucuurimHa «MHOroMepHbIe CTaTUCTUYECKHE METOAbD» JIOJDKHA JaBaTh HE
abcTpakTHO-(hOpMalTbHBIC, a TIPUKIIATHBIE 3HAHUS.
OcBoeHHE METOJIOB MHOTOMEpPHOIO CTATUCTHUYECKOrO aHaliM3a IO3BOJUT
CTyJIeHTaM B OyIyIlIeM HCIIOJIb30BaTh UX JUIS PeleHHs MpodecCHOHaTbHBIX 3aj1ad.

Jlns mpoBeneHUsT NPAKTUYECKUX 3aHATHH HEOOXOAUMBI KOMIIBIOTEPHBIE
KJIACChl, OCHAUICHHBbIC MEPCOHAIBHLIMU KOMIBIOTEPAMH, [TOCTYIIOM B HUHTEPHET U
JUILIEH3UOHHBIMH NTaKeTaMU NPHUKIAIHBIX porpamm Excel, Statistica.

HeorbemneMoit yacTeio yueOHOM pabOThl SBISETCA CaMOCTOsATENbHAs padoTa
CTYJCHTOB, Ha KOTOPYIO B y4e€OHOM IUIaHE OTBEJICHO OIPE/IEICHHOE KOJIUYECTBO
yacoB. B mpouecce caMocToATEeNnbHOM paboThI PEANOIaraeTcs 3aKperuieHue 3HaHUH
U HaBBIKOB, IOJYYECHHBIX CTYJACHTAMU HA JICKLIMOHHBIX U MPAKTUYECKUX 3aHATHUSIX,
yrIIyOJI€eHHOE U3y4YeHUe IUCHUIUIMHBI W TPUMEHEHHE TMOJYyUYEeHHBIX 3HAHUU U
HABBIKOB Ha MPAKTUKE ISl PEUICHUsI KOHKPETHBIX MMPAaKTUYECKHUX 3a1a4y. Kpome Toro,
B paMKaxX CaMOCTOSATEIbHON pabOThl CTYJEHTHI BEAYyT MOATOTOBKY K 3alllUTe
PaKTUYECKUX padoT, a TAK)KE K ¢/1aue 3a4eTa ¢ OLEHKOM.

KoHTponbs cTeneHn OCBOECHMS AMCUUIUIMHBI « MHOrOMEpHBIE CTaTUCTUYECKHUE
METOJIbI» OCYLIECTBIISICTCS C MCIOJAb30BAHUEM Oa/uIbHO-PEUTUHTOBON CHCTEMBI,
BKJIOYAIONIEH TEKyIIMH (3allMTa MPaKTUYECKUX 3aJaHui) U MPOMEKYTOUYHBIN
KOHTPOJIb 3HAHUN U YMEHHUH CTYICHTOB (3a4eT ¢ oleHkoi). Crneayer OTMETUTD, YTO
Ha I[IpaKkTUKE HE BCerja YyJIaeTrcss NPOBOJMTH CIUIOIIHOW TEKYIIHH KOHTPOJIb
BBIIIOJIHEHUS JOMAIHUX 3aJaHUd, I[IO3TOMY MHOTJA IPENoJaBaTeb MOXKET
MCIIOJIb30BaTh BIOOPOUYHOE YCTHOE coOeceioBaHue MIIM (PPOHTAIBHbIN MUChMEHHBIN
OTPOC IO BOMIPOCAM, MIPEAJIOKEHHBIM JIJIsl 3aIIUTHI TPAKTHYECKOTO 3aJaHuUs.

CTyileHT MOXeT TNpPOBECTH COOCTBEHHOE CTAaTHMCTUYECKOE MCCIIEAOBAHUE
arpapHbBIX [IaHHBIX, TPUMEHSSI METOAbl MHOTOMEPHOTO aHanu3za. B cioydae
HaIJISKAILEro KadyecTsa, ero pabora MokeT ObITh 3aciylllaHa Ha HAYYHOM KPYXKKe
Kadeapel UM HA CTYICHYECKON HAy4YHOH KOH(EpEeHIUN.

IIporpammy paspadorau:

Jlamuena B.111., k.2.H

(@HO, yuenas cTenens, yHeHoe 3BaHHe) (MOMTHCE)
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PELHEH3USA

Ha padouyio nporpammy AucuunIHHb 51.0.18 «MHoromMepHsbie cTAaTHCTHYECKHE METObI»
OIIOII BO no nanpasiennio 09.03.02 «MHpopManuoHHbIe CHCTEMbI H TEXHOJI0THH,
HanpasjieHHOCTH « KoMnbloTepHbIe HAYKH H TeXHOJOTHH HCKYCCTBEHHOI0 HHTEVIEKTa)
(kBasIH(PUKALMSA BLINYCKHHKA — 0aKaJjiaBp)

Baxpymeroii HHO#H AnekceeBHOH, noueHToM Kadeaps Beicuieil marematuku ®@I'bOY BO
«Poccuiickuii rocyaapcTBeHHbI arpaphblii yHuBepcutrer - MCXA umenu K.A. Tumupsizesay,
KaHIUIaTOM NeJarorn4eckux Hayk (Jajee Mo TeKCTy PEleH3EHT), MPOBEJCHO PELeH3UpOBaHUE
pabodeii mporpamMmel AUCUMIITHHBI «MHOrOoMepHbIe cTatucTHueckue meroas» OITOIT BO mo
HanpasiaeHuto 09.03.02 «WudopMariuoHHbIE CHUCTEMBI M TEXHOJIOTHH», HANpaBICHHOCTH
«KoMmIibroTepHble HAayKM M TEXHOJOTMM MCKYCCTBEHHOro HUHTeJUlekTa»  (OakanaBpuar),
paspaboranHoii B PI'BOY BO «Poccuiickuii rocyaapcTBeHHbIH arpapHblii yHHBepcuTeT — MCXA
umeHn K.A. TumupsaseBa», Ha kadeape CTaTHCTUKH U KuOepHEeTHKH (pa3padborunk —/lammesa b.111.,
JOLEHT Ka)epbl CTATUCTUKU U KUOCPHETHKH, KaH[. YKOH. HayK).

PaccmotpeB mnpencraBlieHHble HA PELEH3UPOBAHHME MATEepUaNbl, PELEH3EHT MpHILET K
CIIEAYIOIIHAM BBIBOJIAM:

1. [IpenbsBnenHas pabouas mporpamMMa JUCHMIUIMHBEI «MHOTOMEpHBIE CTAaTHCTHYECKHE
meronb» (manee mo Tekcry [Iporpamma) coomeemcmeyem tpeboanusm @®I'OC  BO,
KOMITETEHTHOCTHO-POJIEBBIX MOJeliei B cdepe HCKYCCTBEHHOIO HMHTEIUIEKTa IO HAMpaBICHUIO
09.03.02 «HpopMalMOHHBIE CHCTeMBbl W TexXHoNorum». IIporpamma codepoicum Bce OCHOBHBIE
pasnensl, coomeemcmeayenm TpeOOBaHUAM K HOPMAaTHBHO-METOAMYECKHM JOKYMEHTaM.

2. llpencraBnennas B [lporpamme axmyansrnocms yueOHOH IUCLUIUIMHBI B paMKax
peanuzauuu OITOIT BO ne nodaescum comueruio — NUCHUILIIMHA OTHOCUTCS K 00s3aTENbHON YaCcTH
yuebHoro mukna — b1.0.

3. IlpencraBnenHsie B IlporpamMMe yenu IUCUUIUTMHBI coomeemcmsyiom TPeOOBaHUAM
®I'OC BO, KOMNETEHTHOCTHO-POJEBBIX Mojened B cdepe HCKYCCTBEHHOTO HHTEIUICKTa
narnpasiyienusi 09.03.02 « AupopManuOHHbIE CUCTEMBI U TEXHOJIOTUU.

4. B coorserctBun ¢ IIporpammoi 3a AUCUMIIIMHOW «MHOIrOMEpHBIE CTATUCTHYECKHE
METOABD» 3akperuieHo | yHuBepcanbHas (3 wuHAMKaTtopa), 1 oOmenpodeccrnonansHas (2
UHIUKaTOpa) Komnemenyuu. JlucumminHa «MHOTOMEpPHBIE CTAaTUCTHYECKHE METOABD) U
npencrasiaennas [Iporpamma cnocobna peanuzosamv uUX B OOBSIBICHHBIX TpeOOBaHUSIX.
PesynbraTel 00yueHus, npeicraBieHHble B [IporpaMme B KaTeropusix 3HaTh, YMETb, BIAIETh
coomsemcmeayom CHCHUPUKEe H COACPKAHUIO AUCHMIUTHHBI U QeMOHCMPUPYVIOM 803MONCHOCHb
MOTY4EHUS 3asIBJICHHBIX PE3yJIbTATOB.

5. Obmast  TpyHOEMKOCTbh AUCUUILIMHBI «MHOrOMEpHBIE CTATUCTHYECKHE METOIb»
coctaBisieT 3 3a4€THbie equHuLbl (108 yacos).

6. Hudopmamus o B3aHMOCBA3M H3YYaeMbIX MUCHMIIMH M BOMpPOCAaM HMCKIIOUYCHHSA
OyOIupoOBaHUS B COJAEPKAHUM TUCLMIUIMH coomeemcmeyem JACHCTBUTENbHOCTH. JlucuuniuHa
«MHOroMepHbl€ CTATUCTUYECKHE METO/bD) B3aUMOCBsi3aHa ¢ aApyrumu aucuuruimHamu OITOIT BO
1 YdeOHoro mjana mo HampapieHuo 09.03.02 «HpopMalUOHHBIE CUCTEMBI W TEXHOJOTHH» H
BO3MOKHOCTh QYOJMPOBaHMS B COJICP’KaHUH OTCYTCTBYET.

7. IlpencraBnennas  Ilporpamma  mpenamonaraeT — HCIOJIB30BaHHE  COBPEMEHHBIX
00pa3oBaTe/lbHbIX TEXHOJIOTUMH, HUCHOJb3YEMbIe [PU pEATU3alMUd PA3JUYHBIX BHAOB Y4eOHOMU
pabotbl. @opMbI 00pa30oBaTEIbHBIX TEXHOJIOTHI_coomeencmeayiom criennduke AUCIUTUTAHBL.

8. Tlporpamma aucuMIUIMHEI «MHOTOMEpHBIE CTaTHCTHYECKHE METOJBD» Ipearosaraet
3aHATHUS B MHTEPAKTUBHOM (opMe.

9. Buael, coaepkaHue U TPYJOEMKOCTb CaMOCTOSTENbLHOH padOThl  CTYIEHTOB,
npejacraBieHHbie B [Iporpamme, coomeemcmeyiom TpeOOBaHUSAM K IMOATOTOBKE BBIMTYCKHHUKOB,
comepxkanmmcss Bo PI'OC BO wHanpaenenus 09.03.02 «UubopMannoHHBIE CHCTEMBI M
TEXHOJIOTHI.




10. ITpeacraBnennsie U omnucaHHbie B Ilporpamme GdopMbl mekyujeii OUEHKH 3HAHUA
(3aIMTa MPAKTHYECKUX padoT, BBICTYIUIGHHS M YYacTHE B JTUCKYCCHSIX, IHCIYTaX, XaKaToHe,
TECTHPOBAHHUE), coomsemcmayom cnelnduke TUCIUIIHHBI U TPEOOBAHHUAM K BBIMTYCKHHUKAM.

dopma MpOMEKYTOUHOTO KOHTPOJIS 3HAHUI CTYAEHTOB, NpeaycMoTpeHHas [Iporpammot,
ocylecTBisieTcs B opMe 3ayeTa C OLIEHKOW, YTO coomeemcmeyem CTaTyCy AMCLMILTUHBI, Kak
JUCIUTUIMHBI 00sA3aTebHOM yacTu yueOHoro mukina — b1.0 ®I'OC BO wnanpasnenus 09.03.02
«MHpOpMALTMOHHBIE CHCTEMBI M TEXHOJIOTHHY.

11. ®opmsl ouleHKH 3HAHUH, TpeacTaBieHHbIe B [Iporpamme, coomeememeayiom cneunduke
JUCIUILIMHBL U TPeOOBAHUSM K BBITYCKHUKAM.

12. VYuebHO-MeTOaMUYECKOE oOOecredeHue IUCHUIUIMHBI TPEJICTaBIEHO: OCHOBHOM
AUTepaTypoii — 5 WCTOUHHMKOB (0a30BbIii yueOHUK), JOMOTHUTEABHOH IUTEepatypoi — 7
HaUMEHOBAHUH, CTaThbH, ONYyOJIMKOBAaHHBIE B HAaydHBIX JKypHanmax | ypoeHs benoro cnucka
Hay4HBIX KypHaioB MuHoOpHayku Poccun v cOOpHUKAX Hay4dHbLIX padoT KOH(epeHUUH ypoBH:
A* — 3 ucrounuka, MaTEepHET-pecypchl — 1 HCTOUHUK U coomsemcmayenm TpeboBanusm OI'OC BO,
KOMIETEHTHOCTHO-POJIEBBIX MOJIeNeH B chepe HCKYCCTBEHHOTO MHTE/UIeKTa HanpasneHus 09.03.02
«HpOpMAaLIMOHHBIE CHCTEMBI U TEXHOJIOTHUY.

13. MaTepuaibHO-TEXHUYECKOe O0ecreyeHne JIUCIMILIMNHBI COOTBETCTBYET Crelu(pUKe
IUCHMIUTMHBL  «MHOTOMEpHBIE CTAaTHCTHYECKHE METOIbl» M 00ecredynmBaeT HCIOJIb30BaHHE
COBPEMEHHBIX 00pa30BaTeNIbHBIX, B TOM YHCIIE HHTEPAKTHBHBIX METOJ0B O0yUCHHS.

14. MeToguueckne peKOMEHIALMU  CTYJAEHTaM W METOAMYECKHE PEKOMEHJAluU
MpenojaBaTessiM 10 OpraHu3alii 00yueHUs MO AMCUHUIUIMHE JAI0T MPECTaBlIeHne 0 crenuduke
00y4eHHUs 0 AUCUUTUINHE « MHOTOMEpHBIE CTATUCTHYECKIE METOIBD.

OBIIUE BBIBO/JbI

Ha ocHOBaHMM NPOBEICHHOTO PELICH3MPOBAHUS MOXKHO ClIelIaTh 3aKJIIOUYEHHE, YTO XapaKTep,
CTPYKTYpa M cojepkaHue paboyeil mporpamMMbl AUCHHUILIMHBI «MHOTOMEpHBIE CTATUCTHYECKHE
meroap» OIIOIT BO mo nampasnenuto 09.03.02 «MHpopManMoHHBIE CHCTEMBI H TEXHOJIOTHNY,
HanpaBieHHOCTH «KOMIbIOTEpHBIE HAayKH W TEXHOJOTMH HMCKYCCTBEHHOTO HHTEIUICKTa»
(kBanM(UKaLKMs BBINYCKHHKa — OakanaBp), pa3paboTaHHas JOLEHTOM Kadeapbl CTaTHCTHKH H
KHOCPHETHKH, KaHUIATOM KOHOMHUYecKHX Hayk, [/lammesoit B.I1I. cooTBeTcTByeT TpeGoBaHMAM
®I'OC BO, KOMNETEHTHOCTHO-POJEBBIX Mojenell B cdepe HCKYCCTBEHHOTO WHTEICKTa,
COBPEMEHHBIM TPEeOOBAHUSIM IKOHOMHUKH, PhIHKA TPYJa U MO3BOJUT NPU €€ pealn3aluy yCHelHOo
obecriednTh OPMUPOBAHNE 3asBICHHBIX KOMIETEHIIHIH.

Penensent: Baxpymea Muna Anekceerna, nouent kadenps! Beicmein matematukun ®I'6OY BO
«Poccuiickuii rocygapcTBeHHbIl arpapHbiii  yHuBepcuteT - MCXA wumenu KA.
TumupsizeBa», KaHIUAAT MME1arorHYeCKUX HayK

%4%04/ «26» aBrycra 2025 r.

(MOAMHCE)




