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AHHOTALUA
PaGoueit nporpammbl yueOHON AUCIUILTAHBI
b51.0.08.02 CoBpeMeHHbIE METO/IBI aHAIN3A JAHHBIX B TOYBOBEICHUH U arpOXUMUU
JUISl TIOArOTOBKHM MAarucTpa Mo HalpaBJjIeHUIO
35.04.03 Arpoxumus ¥ arporoYBOBE/ICHUE HANIPABICHHOCTU
«Y1npaBlieHHE TOYBEHHO-3EMEIBHBIMH PECYPCAMM,
«ATPOXHMMCEPBHC U OLICHKA Ka4eCTBa CEIbCKOXO3AMCTBEHHOU MPOLYKIIUI

Heab ocBoeHUusi AUCHUIVIMHBI: BBIPAa0OTKAa Yy CTYACHTOB IIEJIOCTHOTO
Ipe/CTaBlIeHUs B 00JacTH MPUMEHEHHs] COBPEMEHHBIX METOJIOB aHajIu3a JaHHBIX B
MOYBOBEJICHUN U arpOXUMHH, OBJIaICHUE METOJIaMU MH(GOPMAIIMOHHBIX TEXHOJIOTHH C
IpUMEHEHHeM makeToB nporpamm Excel, Statistica u mporpammuoi cpensl R mprodperenue
UMU KOMIIETEHIIUI B cepe aHaIM3a UCCIIEe0BATEIbCKON CUTYallMl B IOYBOBEICHUH,
arpOXMMHUH U SKOJIOTHUH.

Mecto aucuuminHbl B ydyeOHom miaHe: [luxkn Bl, oOs3arenbHas 4acTs,
JTUCLUIUIMHA OCBauBaeTcs B 1 cemectpe.

TpeGoBanus Kk pe3yJbTaTaM OCBOCHHA AUCHUILIMHBI: B PE3YJIbTATE OCBOCHHUS
JUCIUIUIMHBI popMupytroTcs cinenyromue komnerenuun: YK-1.1; VK-1.2; YK-1.3; VK-
1.4; OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4.

Kparkoe conepskanue IMCHUILUIMHBI: IOHATHE 00 SKCIEPUMEHTE B arPOXUMUYECKOM
M TIOYBEHHOM MCCJIEJIOBAHMM C TOYKWA 3pPEHUS aHaM3a JaHHbIX. [loHATME CIiTydailHOM
BeMUMHBL. CriocoObl 0OECIIeYeHHsl PETPe3eHTaTUBHOCTH BBIOOPKH. OCHOBHBIE METOJIbI
aHaM3a JAHHBIX M UX peanm3aius B makerax Excel, Statistica u B mporpammuoii cpene R,
UHTEpHpeTanus  pe3yipratoB. llpenBapurenpHblii  aHanu3  gaHHbIX. [IpencraBnenue
pacrpeneneHusi. Kpurepuu npoBepku BEIOOPKH HA HOPMAJIBHOCTh pacipeiesieHHs! TaHHbIX.
[TapameTtpsl HOpMasbHOTO pactpeneneHus. CpaBHEHHE CpeHUX 2 HE3aBHUCHMBIX BBIOOPOK C
noMolipto  t-kputepus. Mojaenb  IBYX(PaKTOPHOTO — JMCTIEPCMOHHOTO — aHaimmza  0e3
B3aumoieiicTus. KoadhdurmenT koppessimu u ero 3HauuMocTb. [IpocTas mineitnas perpeccusi.
MHoromepHasi perpeccusi. AHamu3 octaTkoB. ['paduk mpenckasaHHble W HaOMIOIAEMbIE
3HaueHus. HekoTopble COBpEMEHHbIE HAMpaBlCHHs AHAIM3a JaHHBIX B IMOYBOBEICHUM WU
arpOXUMHH.

OO0masi Tpy10eMKOCTh TUCIUILUIHHBI: 2 3a4eTHbIC euHMIIBI (72 Jaca).

IIpoMeKyTOYHBIH KOHTPOJIb: SK3aMEH.

1. Ileab ocBOeHMsI AMCHMILJINHBI

[enbto aucturuinabl « COBpEMEHHBIE METO/IbI aHAIM3a JAHHBIX B IOYBOBEICHHUH, U
arpoXMMHN» SBJIIETCS (OPMHUPOBAHUE Yy CTYACHTOB IIEJIOCTHOTO IMPEICTABICHUS B
00J1acTH TPUMEHEHHST COBPEMEHHBIX METOJOB aHajdW3a JaHHBIX B IMOYBOBEIACHHH, W
arpoXMMHH, OBJIaJCHHE METOAaMH HH()OPMAIMOHHBIX TEXHOJIOTHH C MpPUMEHEHHEM
nmaketoB mporpamMm Excel, Statistica u B mporpammuoii cpenpl R, mpuoOpereHHe HMH
NPaKTHYECKMX HAaBBIKOB W KOMIIETEHIHHA B cdepe IEIOCTHOrO0  aHaau3a
HCCIICIOBATENLCKOM CHTyalliM B arpoXMMHH M B IIOYBOBEACHWH. B mpoiecce
MPOXOKIAECHUNA TUCHUIUIMHBI IPEINOIaracTcss akTUBHO HCIOJb30BaTh B y4eOHOM
nporiecce HU(POBbIE TEXHOJIOTUU U HHCTPYMEHTHI.



2. MecTo TMCHMIJIMHBI B Y4eOHOM mpolecce

JucuunnnHa «CoOBpEeMEHHbIE METOJbl aHaJIW3a JaHHBIX B IOYBOBEACHUU H
arpOXMMHM» BKIIFOUEHA 00s3aTenbHy0 yacTh bioka 1. ucnunnnna «CoBpeMeHHbIe
METO/Abl aHajdu3a JIaHHbIX B IIOYBOBEICHHHM M arpoXMMHH» pEalIu3yeTcs B
coorBeTcTBUM C TpeboBanusimu @DI'OC, OIIOII BO u VYuebHoro mnaHa mo
HarpasieHuto 35.04.03 Arpoxumusiu arpornoyBOBEICHHUE.

Jucinunnnaa «COBpEMEHHBIE METOJbl aHANW3a JAHHBIX B IIOYBOBEICHUU U
arpOXMMHM» SIBISIETCSI OCHOBOIIOJIATAIOIIECH JUIS M3YUYEHUS CIEAYIOINX AUCLUIUIMH:
«MaremaTuuyeckoe MOJEIMPOBAHWE W AHAIW3 JaHHBIX B  arpoOXMMHH U
arponouBoBeneHnn», «[ MC-texnomornm».

OCOOEHHOCTBIO TUCLUIUIMHBI SBJISAETCA TO, YTO OHA TECHO B3aMMOCBS3aHA CO
BCEMHM JHMCHMIUIMHAMM MaTE€MaTH4YeCKOI0O M  €CTECTBEHHO-HAyYHOI'O  ILMKJIa
ITOATrOTOBKY 110 HarpasiieHHuto 35.04.03 Arpoxumus u arporio4BOBEACHUE U SBIISIETCS
OCHOBOTIOJIATAIONICH /JII TPaMOTHOM MaTeMaTH4ecKod 00paboTku U odopMIIeHHS
pPEe3yAbTATOB MAaruCTEPCKON AUCCEPTALIUU.

Pabouas nporpamMma nucuuiinabl « COBpeMEHHBIE METO/IbI aHAJIW3a JAaHHBIX B
MOYBOBEJACHUM U AarpoOXMMHUM» JUISI HWHBAJIMAOB M JHI[ C OrpaHUYCHHBIMU
BO3MOKHOCTSIMU ~ 370pOBbsl  pa3palaThIBaeTCs  HMHAMBUAYAJIBHO C  YYETOM
0COOEHHOCTEN NCUXO(PHU3NYECKOTO Pa3BUTHUS, WHIMBHIYAIbHBIX BO3MOKHOCTEH U
COCTOSIHUS 37J0POBbs TAKMX O0YYarOIINXCS.

3. Ilepeyenb MIaHUPYEMBIX Pe3yJbTATOB 00y4YeHNs MO JUCHUIIIHHE,
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTATAMHU OCBOCHUS 00pa30BaTeJIbHOM
MPOrpamMMBbl

N3yuenue ngaHHOM y4eOHOW IUCHMIIMHBI HAMpaBlieHO Ha (OPMHUPOBAHUE Y
00yJaroIMXCsl KOMIIETEHITUM, TPeACTaBICHHbIX BTa0auel.

4. CTpyKTypa M cofepKaHue IUCHUILTUHbI
4.1 PacnpeneJieHue TPYA0EMKOCTH JMCUMILUIMHBI 10 BHAaM padoT mo
ceMecTpam

OoOmas Tpyao&€MKOCTh JUCIUIUIMHBI cocTaBisger 2,0 3au. en. (72 wgaca), ux
pacrpeiesieHre 1Mo BujiaM paboT ceMecTpa Mpe/CTaBIeHO B Tabuiie 2.



TpedoBaHus K pe3yabTaTaM 0CBOCHHMS Y4€OHOM JUCHUIINHBI

Kon ConeprxaHue VHMKATOPbI KOMTIETeHIHii: B pesynpraTe n3ydeHus y4eOHON AUCIUIUTMHBI 00YyYaIOIINecs TOIDKHBL:
Ne | kommere | kommereHumn (W
I1/T1 HIMH eé wactn) 3HATh YMETH BJIAZICTh
1 Crnocoben YK-1.1 ~ Asamusupyer | . ochopbl aHanM3a |- HCIONB30BATH MIpOrpaMMBbl| - METOAAMM MEPBUYHOTO aHalIHu3a
OCYILICCTBIIATH MPOOIEMHYIO CHTYAaUMIO | nagypix, MOJTy4aeMbIX |pacueTa OCHOBHBIX| PAa3HOTIIAHOBBIX JTAHHBIX o
KPUTHYECKUI Kak CHCTCMYy, BBIABIAL | g pEe3yJIbTaTe |CTAaTUCTUYCCKUX (GYHKIHMOHAIEHOMY
aHanam3 npooieMuprx | ¢ COCTABIAIOMMC M| goMmIeKCHBIX, XapaKTEPUCTHK ¥ TIPaAMOTHO|KauyeCTBY0a30BhIXKOMITIOHCHTOBIKOCH
CHTYaIIMii Ha OCHOBE CBA3U MEXKAY HUMHU ITOYBEHHBIX 1 |0pOpMUTH § TaOIHUILY CTCMCHpI/IMeHSHI/IeMI/IH(bOpMaI_II/IOHH
CUCTEMHOTO arpoOXUMHUYECKUX OIUCATEeNIbHOW CTATHCTHKH  C| BIXTEXHOJOTUH, HaBbIKAMHU
MOJX01a, WCCIEeIOBaHUN C [IpUMEHEHUEM 00paboTKn u UHTEpIpeTaiu
BHIPAGATEIBATS PUMEHEHUEM UH()OPMATMOHHBIX nHopManuu c TIOMOIIBIO
nH(pOpPMATMOHHBIX TEXHOJIOTHH, MIOCPE/ICTBOM| TIPOTPAaMMHBIX ~ TTpOAyKToB  Excel,
CTBaTeme TEXHOJIOTHH, B  TOM |3JICKTPOHHBIX pecypcos,| Word, Power Point, Pictochart u np.,
ACHCTBHH YHCIIe ¢ TPHUMEHEHHEM [0(HUIHATBHBIX CATOB OCYIIECTBIICHUS KOMMYHHUKaIUH
COBPEMEHHBIX rocpeacteoMm Outlook, Miro, Zoom.
r(POBBIX
uHcTpyMeHTOB (Google
YK-1 Jamboard, Miro,
Kahoot)
2. VK-1.2  OcymecTBisieT | - OCHOBHbIC BHJbI | - HCIOJIB30BaTh MPOrPAMMbl| -METOAaMH  CTATUCTHYECKOTO U
HIOMCK BapUaHTOB | aHAJIM3a JIaHHBIX, | OITUCATENILHOW CTAaTHCTUKU W | CHCTEMHOTO aHalnW3a JaHHBIX B
peUIeHUsT TOCTABJICHHOM | MCIOJIB3yEeMBIX B | 0OpMHUTH pe3yJIbTaThl | 001aCTH TIOYBOBEICHUS u
npoOJIEMHOW — CHTYyallMH | MOYBOBEICHUU U | paboThl KaK Hay4YHbI OTYET C| arPOXUMHH c HpUMEHEHUEM
Ha OCHOBE JIOCTYITHBIX | arpOXUMHHU IpH | IPUMEHEHUEM U(POBBIX | IIUPOBBIX TEXHOJIOTHIT
HCTOYHHKOB MIOMOIIIN TEXHOJIOTHH
HHpOpMAIUH M POBBIX
TEXHOJIOTHI

"MuaukaTopsl KoMIeTeHUUi 6epyTes u3 YueGHOTO MIIAHA 10 HANPAsIeHUI0 NOO20MOEKU bakanaépa/cneyuanucma/mazucmpay. Kaxcowiii uHOUKamop packpovléaemcs 4epes «3Hamoy,

«ymemovy, 8100eNby.
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VYK-1.3 Onmnpenenser B | -BO3MOKHOCTH MPOBOJUTH ABYX(AKTOPHBIN | - METOAaMH  CaMOCTOSATEIBLHOTO
paMKax BBIOPAHHOTO | HCIOJIB30BAHUS JUCTIEPCUOHHBIN aHalu3, | MPOBEACHUS aHanu3a
anropuTMa BOMPOCHI | CTaTUCTUYECKOTO UCTIONB3YS NpOrpaMMy | IKCIEPHUMEHTAIbHBIX JaHHBIX,
(3amaun), moOINeKAlIMe | aHauM3a JaHHBIX 1o| Statistica W MPOTPaMMHYIO | HCIIOJIB3YEMBIX B
JanpHeHen pa3paboTKe. | COCTOSIHAIO IOYB M| cpely R W IpaMOTHO| MOYBOBENEHHH U arpOXUMHHU
[IpeanaraeT cnocoObl KX | arpOXMMUYECKOMY UHTEPIPETUPOBATDH
pereHus COCTOSIHUIO ~ 0a30BbIX| Pe3yJbTaThl

KOMIIOHEHTOB

9KOCUCTEM
VYK-1.4 Pa3zpabaTsiBaeT |- THIIBI SKCIIEPUMEHTOB |- CAMOCTOSITEITFHO - HaBBIKAMH Pa0OTHI C (YHKIHSIMH
CTpaTeruio JOCTHKEHHUS |B MTOYBEHHBIX u | opMupoBath Excel mo co3manuio  TabiMIBI
MOCTABJICHHOH 1€ KaK | arpOXUMHUYECKHX PaHIOMHU3UPOBAHHBIC U CIlydaliHBIX 4YHCeN, a TakXke 3HaTh
M0CJIE0BATENEHOCTD HCCIIEAOBaHUAX U | CHCTEMAaTHYEeCKHE BEIOOPKH | OCOOCHHOCTH MIPUMEHEHUS (YHKLUH
11aros, MpEeaBUAs | OCHOBHBIE cXeMbI | Ipu (popMupoBaHUH BEIOOPOK |sample B mporpammHOii cpene R
pe3ysbTaT KaXkIoro w3 |mpobooTdopa B IMOYBEHHBIX U
HUX M OLCHUBAas HX arpOXMMUYECKUX
BIMSHUE Ha BHEIIHEe HCCIICIOBAHMUSX;
OKpY>KEHHE
IJIAHUPYEMOl




OIIK-1

CrnocobeH pemaTth
3a/1a4¥ pa3BUTHS
obmactu
npodeccuoHaIbHON
NEeSTEIbHOCTH U (WIIN)
OpraHu3alyy Ha
OCHOBE aHaJln3a
JOCTUKCHUHN HAYKU U
MIPOU3BOJICTBA

OIIK-1.1 3HaeT OCHOBHEIE
METO/IBI aHAIN3a JOCTIKEHNN
HayKH ¥ IIPOU3BOCTBA B

- METOJbI OICHKH
JOCTOBEPHOCTH
IMOJIYYCHHBIX PE3YJIbTATOB C

- 0OPMIISITH PE3yNIbTATHI
IIPOBEIEHHOI'0 aHAIN3a
JaHHBIX KaK Hay4HBIH OTYET

- HaBbIKaMU 00OCHOBaHHS
BBIOOpa OOBEKTOB U
METOJIOB aHAIN3a JaHHBIX

arpoXuMUH, MPUMEHEHUEM U (PPOBBIX C IpUMEHEHHEM U(PPOBBIX | C MPUMCHEHHUEM
arponoYBOBEICHUH TEXHOJIOTHI TEXHOJIOTHI HA(QPOBBIX TEXHOJIOTHI
OIIK-1.2 Ucnons3yeT B - OCHOBHBIC BHJIBI aHAIM3a |- BEIYMCIIATD JCIUIN, - IeN1aTh HEOOXOqUMEIE
PO eCCHOHATTEHOM JTAHHBIX, UCTIOJIB3yEeMBIX B KBapTWJIA U MEJIMaHy, a TaK | BRIBOZBI U3 TIOJYUYEHHBIX B

JIeSITCIIbHOCTH OTECUECTBEHHBIE
U 3apyOeKHbIC 0a3bl JaHHBIX U
CHUCTCMbI YUCTa HAYYHBIX

MOYBOBEICHUU U
arpOXMMUH C MPUMCHEHUEM
UGPOBBIX TEXHOJOTHI

K€ MAKCUMYM U MUHHMYM C
nomorneko GpyHkuuit Excel u
rpaMOTHO 0()OPMHTH

pe3yJbTaTe aHainu3a
JIAHHBIX U
(dbopMynHupoBaTh

pe3yNbTaToB TaOINIy KBaHTHIICH; Tpe/IoKeHHs B 00macTu
IMOCTPOUTH arpoxmuMuu u
OTHUBY U KBaHTHJIbHBIN IIOYBOBCACHUU
rpaduk;

OIIK-1.3 Beigenser Hay4YHbIE |- OCHOBHBIC METO/IbI, - IIPOBOJUTEL CpABHEHUE -CIIOCOOHOCTHIO

pe3yNIbTaThl, UIMEIOIINE
MIPaKTUYECKOE 3HaUEHHUE B
arpoOXUMHH U
arporno4YBOBEICHUH

WCTIONB3yEMbIE B HAYIHOMH
JTUTEpAType IS aHAJIU3a
JTAHHBIX B arPOXUMHUYIECKUX
M MIOYBEHHBIX
HCCIIEN0BAHUAX C
MPUMEHEHUEM IH(DPOBBIX
TEXHOJIOTHH

CpEeHUX M TIPOBEPSTH
pacnpeneneHus Ha
HOPMaJIbHOCTb, TPAMOTHO
BBIOHMpAst KpUTEPHI LIS
CpaBHEHHS C IPUMEHEHHUEM
MUPPOBBIX TEXHOIOTHUH

aAHAIU3UPOBATH U3BECTHBIC
U3 JINTEPATYPHI
pe3yJIbTaThl C IOMOUIBIO
CTaTHYECKHX METOI0B B
JIPyTUX UHPOPMAITHOHHBIX
TEXHOJIOTHI

OIIK-1.4 [Ipumenser
JIOCTYTIHBIE TEXHOJIOTHH, B
TOM YHCJIe HHPOPMAIIMOHHO-
KOMMYHHKAIIMOHHBIE, TSI
penieHus 3aaad

-~OCHOBHBIC OIIMCATCIBHBIC
CTaTUCTHUKH,

- 0a30BbIE METOAbI
IMPOBECPKU HA HOPMAJIBHOCTb,
- IPUHIUIIBI CPABHCHUS

- paCCUUTHIBATH
HAUMEHBIIYIO
CYIIIECTBEHHYIO Pa3HUILy U
CpaBHUBATH IPYIITY
CpeIHUX MEXITy COOOM;

- IEPBUYHBIMHA OCHOBaMH
MIPOrpaMMHUPOBAHUS;

- HaBBIKAMH
CaMOCTOSITEJILHOMN
paboThI ¢ mporpaMmMoit

npodeccHoHANLHON CpeIHUX; - ONHMCHLIBATh Statistica u mporpaMMHO
JIESITEIILHOCTHA B arPOXMMHHU U | - OCHOBBI IMCIIEPCHOHHOIO U | pETPECCUOHHBIE cpensl R
arpoIr04YBOBCCHUH pPErpeCcCHOHHOIO aHAJIM30B | 3aBUCHUMOCTH B BHJIE

MHOTI'OKOMIIOHCHTHBIX

YpaBHEHUH.




OYHASA ®OPMA OBYUEHUAI
TaOmuma 2a

PacnpenesieHue Tpya10éMKOCTH TUCUMILIMHBI 110 BHAaM padoT Mo ceMecTpam

TpynoémkocTh
Buj yueOHoii padoThl Cemectp
yac. Nol

O01mas TpyA0EMKOCTb JUCIUILTUHBI TI0 Y4eOHOMY IIJIaHy 72 72
1.KonrakTHas pa6ora: 34,4 34,4
AynuTopHasi padora 34,4 34,4
8 Mmom uuce:
nexyuu(Jl) 16 16
npaxkmuueckue pabomul (I1P) 16 16
Koncynomayuu (Konc) 2 2
KOHmMakmuas paboma Ha npomesicymounom koumpoie (KPA) 0,4 0,4
2.CamocrosTeabHas padora (CPC) 10,6 10,6
camocmosmenvHoe —uUsyueHue pasoenos,  Camono020MmosKd
(npopabomka u noemMoOpeHue JIEKYUOHHO20 MAamepuald u

. 10,6 10,6
mamepuana y4eOHUKO8 U Y4eOHbIX NocoOul, NOO20MOBKA K
npakmuyeckum pabomam u m.o.)
Koumpons 27 27
Bun mpoMexyTOYHOTO KOHTPOJISL: JK3aMeH

4.2 Coaep:xaHue qUCHUININHBI
OYHASA ®OPMA OBYUEHUAI
Tabnuua 3a

TemaTuyeckuil JIaH y4e0HOM IUCHUIINHBI

AyautopHast Bueayauro
HaumenoBanue pa3aesioB M TeM JHCHHUILINH 6
) Bcero paoora pHasn
J J_ | P | TIKP | paGora CP
Paspeal. IIponecc npoBeneHns Hay4YHOro i
UCCJIEIOBAHMs C UCIOJIb30BaHneM DOBM. 27,0 40 | 60 17,0

Pa3nen 2. OcCHOBHEIC METOJIBI aHAJIM3A JAHHBIX U
uX peanuzaius B nmakerax Excel, Statistica u R, -

42,6 12 10 20,6
WHTEPIPETAINS PE3YIHTATOB.
Koncyneranuu (Konc.) 2,0 - - 2,0
KonTakTHas paboTa Ha IPOMEKYTOYHOM i i i
koHTpose (KPA) 0,4 0,4
Bcero 3a 1 cemectp 12 16 16 24 37,6
HToro mo nucuumnjinHe 12 16 16 2,4 37,6




Pa3znesa 1. Ilponecc npoBeieHNst HAYYHOT0 UCCJIEA0BAHUSA € UCMOJIb30BaHueM JBM
Tema 1.1 Tunsl JaHHBIX B TOYBEHHOM M ATPOXHMHYECKOM HCCJIEIOBAHUM U METO/IbI UX
aHaJIn3a

Oco0OeHHOCTH JaHHBIX TPH HCCIEAOBaHUU Treorpaguueckux OOBEKTOB U
MIPOBEICHUH TIOJIEBBIX SKCTIEpUMEHTOB. [IpuMepsl 00beKTOB nccaenoBanus. [Ipumepsr
npu3HakoB. [lIkansl mpusnakoB. Knaccudukanuu TUMIOB TaHHBIX B MOYBOBEACHUU H
arpoXvMUH.

Craructuueckre nmapameTrpbl U UX oueHKH. [loHsatne o0 ommbOke cpeaHero.
KBantunpHOE mpeacTaBieHue pacipeneieHus Kak cBeptka nnopmammu. OOume u
BTOPOCTENEHHbIE ycoBusA. [IoHATHE 0 HyJIEBOM THIIOTE3€ B paMKaxX aHaln3a JaHHBIX.

[TonsiTue ciyvaitHoii BenuyuHbl. OCOOEHHOCTH HOPMAJILHOTO pacIpeesiCHUs U
€ro TmapaMmeTpbl, THUIIBI paclpenesieHus JaHHbIX. [eHepanbHas U BbIOOpOUYHAs
COBOKYNHOCTU. [Ipumepbl. AKTHUBHbIE W TACCHUBHBIE SKCHEpUMEHTHL. CrocoOBI
oOecrieueHus pernpe3eHTaTUBHOCTU BBIOOPKH U METO/IbI IETEKTUPOBAHUS 3alITy MIICHUS
naHHbpIX. CrydalHBIA W CHCTEMAaTUYeCKHl TpoOOOTOOpPHI B TOYBOBEACHUH WU
arpOXUMUH.

Temal.2 OcHoBBI paboThl B IPOrpaMMHON cpene R

[IpeumyiiecTBa mporpaMMHOM cpeapl R mpu ananu3e maHHBIX B 00JacTh
MIOYBOBEICHUSI U arpoXUMHH. TeKCTOBBIM (opMar, NpeJHa3HAYCHHBIA IS
npejacTaBicHus TaOMUYHBIX JaHHBIX CSV  (Comma-SeparatedValues—s3Hauenus,
paznenénneie 3amsaThiMu). OOmme cBeAaeHUss o nporpaMmHoi cpene R. R kak
kanbkyJsaTop. Co3nanue BekTopoB. Onepanuu ¢ Bekropamu. [Ipocreiimne rpaduxy.
IIpoBepka u 3aganue padoueit aupexropun. Operimbl (Tabiuibl JaHHBIX). Co3qaHue
dpeiima, 3arpy3ka JaHHbBIX U3 (paitina, coxpaHEeHUE TaHHBIX B (paii.

Pa3nen 2. OcHOBHBIE MeTObI AHAN3A JAHHBIX H X peaju3anus B makerax Excel,
Statistica u R, unTepnpeTanus pe3yjbTaToB

Tema 2.1 IlpenBapuTebHbIA AHAJN3 JAHHBIX U AHAJN3 OTHOH BHIOOPKH

Pacyer  OCHOBHBIX  CTAaTUCTHYECKHX  XAPAKTEPUCTUK  PACIPEICIICHUS.
['paduueckoe npencraBieHne pacnpenaeeHuid: THCTOrPaMMa, TIOJTUTOH YacTOT, BUIbI
KopoO4aThix auarpamMMm. HopmanabHO-BepOSTHOCTHBIM rpaduk. KBaHTHIBHOE
MIPE/ICTABJICHUE PACIIPEICIICHUS KaK CBepTKa MHPOPMAIIUH.

[Tapametrpsl HOpMambHOTO pachpeneneaus. Cpemnee. Mepsl  pazdpoca:
JUCTIEPCHS], CTAaHAAPTHOE OTKIIOHEHHUE, KoddpurmenT Bapuanuu. [lonstre 06 ommdke
cpennero. OeHKa omruOKH CPEAHETO IO OHOU BBIOOPKE U 1O TPYIITE BEIOOPOK.

Tema 2.2 CpaBHeHuUe CpeIHUX IJISl JAHHBIX pacnpeie e HHbIX HOPMAJILHO U
HEHOPMAJILHO

Kpurepuu npoBepku BHIOOPKH HA HOPMAILHOCTh: XH-KBajpaT u Koimaroposa-
CmupHoBa. CpaBHEHHE CPETHHUX 2 HE3aBUCUMBIX BHIOOPOK C TIOMOIIBIO -KpUTEepUs U
C TMOMOIIbI HemapaMeTpuyeckoro kpurepus ManHa-YutHu. CpaBHEHHE IBYX
IUCIIEpCUid ¢ MOMOLIBIO KpuTepus duiepa.
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Tema 2.3 JIucnepcMOHHBIN aHAIU3

Monens aByX (DaKTOPHOTO AWUCIIEPCHOHHOTO aHaiu3a 0e3 B3auMOJICHCTBHSL.
Cymma kBaaparoB. Cpemgnuit kBajgpatr. Kpurepuit @umepa. CpaBHEHHE TpyIIIbI
CPEIHHX HE3aBUCUMBIX BbIOOpOK ¢ mnomompbto kputepus HCP. VYcmoBus
MPUMEHUMOCTH IUCIIEPCHOHHOTO0 aHanu3a. [IpeacraBnenue MHOTO(GaKTOPHOM MOJEH
JUCIIEPCUOHHOTO aHaJIM3a KaK CyMMbl Mojielei 0JHO(AaKTOPHOIO JUCIEPCUOHHOTO
aHain3a. lcronb3oBaHME NHUCIEPCHOHHOTO aHalin3a B 00JacTH MOYBOBENEHUS U
arpOXHMHH.

Tema 2.4 PerpeccMOHHBIN aHAJIU3

Kosddumment xoppensuum Ilupcona u ero 3Haummocth. KoaddunmeHnt
nerepmuHanuu. l[Ipoctas nuHeiiHas perpeccus. MHOroMepHass perpeccHsl.
3HauUMOCTh KO PUIIMEHTOB perpeccuu. AHaIU3 ocTaTkoB. ['paduk npeackazaHHbIe
U HabmonaeMmble 3HaueHUd. VCronb3oBaHME PETPECCMOHHOIO aHaiu3a B 00J1acTu
MIOYBOBEJICHUS U arPOXUMHUHU.

4.3 Jlekuuu, NpaKTHYEeCKHUE 3AHATHS

Kypc nexuuit 1 npakTH4ecKuX 3aHATUNA BKIIIOUAeT B ce0s 2 OCHOBHBIX pa3/ena,
OMKCaHUE KOTOPBIX MIPUBEIAEHO B Ta0II. 4.

Tabnuua 4
Copneprkanue JeKUM/ NPAKTHYECKUX 3AHATHHA M KOHTPOJIbHbIE MEPONIPUATHS

Dopmupy- Koa-
Bun
Ne Ne 1 HazBaHme eMble BO
Ne pa3nena . KOHTPOJILHOI'0
n/n JIeKIUi/ KOMIICTEeH- ya-
MEpPONPHUATHS
NMPaAKTHYECKUX ouu coB
3aHATHHI
1. | Pazngen 1. IIporecc mpoBeneHus: HAYYHOTO 10
HCCIIEIOBaHMS C UCIoNIb30BaHEM DBM
Jlexnms Nel. ITporpammuas VK-1.1
Tema 1.1 OcHoBBI R 6 VK-1.2
o1 5 Cpena R xak cBoOoaHOE -1. HroroBoe )
pa . MIPOrpaMMHOE VK-1.3 TECTHPOBAHHE
TpOTPAMMHOM  Cpee obecrnievyeHue. YK-1.4
R ITpeumymectBa OIIK-1.1
nporpaMMHoit cpensl R. OIIK-1.2
OO1ume cBeeHus 0 OIlK-1.3
nporpamMmmHoii cpene R.
[TpakTrueckas pa6ora No 1. YK-1.1 3amuTa 3a1a4u
R kak kanpkymisTop. VK-1.2 [To nanHBIM
Co31aHne BEKTOPOB. VK-1.3 CBOETO
[Tpocreiimme rpaguxu YVK-1.4 BapuanTa,
@petimbl (Tabauie! JaHHbIX) | OITK-1.2 BKJIFOYAst 5
Oxna unrepdeiica, co3nanue, OITK-1.4 3aroJIHEHNE
bpeiima, 3arpy3Ka TaHHBIX OTUYETHBIX
u3 (Qaiina, COXpaHeHHE ($hopM u yCTHBII
JIAHHBIX B (aiin ompoc.
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Tema 1.2 THIIBI JaHHBIX JlekrusaNe2.OcoOeHHOCTH YK-1.1

B, [IQUBEHHOM H NAHHBIX B IIOYBO- VK-1.2

ArPOXHMHUECKOM BEJICHUM U arpOXHUMUHU. VYK-1.3

HCCIIEIOBAHMY 1 [Tkanst IIPHU3HAKOB. VK-1.4 TGCTI/IpOBaHI/IC. 5

METOE HX aHAIHA3a CepTku uH()OPMAIIHH. OIIK-1.1
[TonsTre cyuaiiHON OIIK-1.2
BeIMUUHBL. CIIOCOOBI OIIK-1.3
obecreueHust
peNpe3eHTaTUBHOCTH
BBIOOPKH.
[TpakTuueckas padora Ne2. VK-1.1 3amura 3aaa4u 2
PacueT OCHOBHEIX VK-1.2 0 JaHHBIM
CTATUCTUYECKUX YK-1.3 CBOETO
XapaKTEPUCTUK U VK-1.4 BAPUAHTA,
KBanTuiei ¢ momMompio OIIK-1.1 BKJIFOYas
ANICKTPOHHON TaOJIHIIBI OIIK-1.3 3aroJHeHne
Excel u nporpammuoii cpene| OIIK-1.4 | orgernbix hopm u
R. I'pamorHOE YCTHBIN OIIpOC.
MpeJICTaBICHHUE PE3yIbTAaTOB
HCCIICIOBAHUS.
[TpakTuueckas padora Ne 3. 3amuTa 3aga4uu
Cucremaruyeckas u 10 JAHHBIM
CITyJaifHast BRIOOPKHU. CBOETO
Hcnonp3oBanne BapHaHTa,
AJIEKTPOHHON TaOJIUIIBI YK-1.3 BKJTFOYAs
EXCEL nns nony4yeHus VK-1.4 3aII0JIHEHUE 2
CITy9aifHON BBIOOPKH. OIIK-1.1 OTYETHBIX (hopm
OmmbKa CpeTHero Kak OIIK-1.3 Y YCTHBIN
XapaKTepUCTHKA OIIK-1.4 OIpocC.
0coOeHHOCTEH
npobooTbopa.

Pa3ngen 2. OCHOBHBIC METOIBI aHAIN3a JAHHBIX U UX

peanu3anus B nmakerax Excel, Statistica u R, 22

WHTEPIIPETAIHS PE3YIIHTATOB.

Tema 2.1. Jlexmus Ne3. Ananus VK-1.3

IIpenBapuTenbHbIN BBIOOPKH OJTHOMEPHOM YK-1.4 Hrorosoe

aHaIU3 JIaHHBIX U CIIy4allHOM BEJIMYHHBI. OIlK-1.1 TECTUPOBAHUE 2

aHanus3 OJIHOM Pacuer xapakTepucTuk OIIK-1.4

BBIOOPKH pacrpeeneHus.
«Kopobouka ¢ ycukamm.
ITpakTuueckas padora Ne 4. | YK-1.3 3amuTa 3a7aun
AHanu3 BEIOOpKH VK-1.4 10 JaHHBLIM
OJIHOMEPHOH CITy4aitHOM1 OIlK-1.1 CBOETO
BEJIMYHHBI C IIOMOIIBIO OIlIK-1.4 BapUaHTA,
MIPOTPaMMBI BKJIFOYAst 2
STATISTICA10.0 u B 3aMoJIHEeHHE
nporpamMmHou cpeze R. OTUYETHBIX (hopMm
BBoa nanueix. Pacuer Y YCTHBIU
XapaKTePUCTHK orpoc.
pacmpeeneHusl.

«Kopobouka ¢ ycukamm.
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Tema 2.2. CpaBHeHue
CPeAHHUX ISl TaHHBIX

pacpeneneHHbIX

HOpPMaJIbHO
HEHOPMAaJIbHO

)51

Jlexus Ne4-5. ITposepka
TUIIOTE3 O TUIIE
pacnpeeneHusl.
CpaBHeHUE CpelHuX JBYX
HE3aBHCHUMBIX BBIOOPOK.
AHanu3 crpynnupoBaHHbIX
naHHbIX. CpaBHEHUE
CPEIHMX 2 HE3aBUCUMBIX
BBIOOPOK € TOMOUIBIO t-
KPUTEPHSI U C IOMOILIBIO
HenapaMeTpHueCcKOoro
KpUTEpUs

MaHHa-YUTHH.

YK-1.3
VK-1.4
OIlIK-1.1
OIIK-1.4

Hrorosoe
TECTUPOBAHUE

[TpakTuueckas pabora No 5.
IIpoBepka runores o Tume
pacnpeneneHus.
CpaBHeHuE CpeHUX ABYX
HE3aBHCHUMBIX BEIOOPOK.
(ITporpamma STATISTICA
10.0 u B mporpammHas
cpena R). Ananuz
CIPYIITUPOBAHHBIX
naHHbiX. CpaBHEHHE
CpeIHMX 2 HE3aBHUCHUMBIX
BBIOOPOK C TOMOMUIBIO t-
KPUTEpUS U C TOMOILBIO
HeIrapaMeTpU4ecKoro
KpUTepus

ManHa-YUTHH.

YK-1.3
YK-1.4
OIIK-1.1
OIIK-1.4

3amura 3aga4uun
MO JIaHHBIM
CBOETO
BapHaHTA,
BKJIIOYast
3aroJHEHNE
OTYETHBIX (hopMm
1 yCTHBIN
orIpocC.

Tema 2.3.

JlucriepcOHHBIN

aHaJIn3

Jlexrust Ne6.
JIByxpaxkTOpHBIii
JVCIIEPCUOHHBINA aHAJIN3.
CpaBHeHuUe rpynisl
CPEIHUX HE3aBUCUMBIX
BBIOOPOK C OMOILBIO
kputepust HCP

YK-1.3
YK-1.4
OIlK-1.1
OIIK-1.4

Hrorosoe
TECTUPOBAHUE

[TpakTudeckas padora Ne 6.
JByx(axkTopHBIH
JUCIIEPCUOHHBIN
CpaBHeHME
CpeIHUX

aHaJu3.
TPYTIITEI
HE3aBUCHMBIX
BBIOOPOK € MOMOIIBIO
KpUTepus HCP.
(ITporpamma STATISTICA
10.0, u B mporpamMMHOI
cpene R)

YK-1.3
YK-1.4
OIIK-1.1
OIIK-1.4

3ammuTa 3a1aun
10 JTAaHHBIM
CBOETO
BapHaHTa,
BKJTIOYas
3aIl0JIHEHUE
OTYETHBIX U
YCTHBIN OITpOC.

13




Tema 2.4.
Perpeccronnslil ananus

YT Hrorosoe
OnHoMepHas U VK-1.3 4
MHOTOMEpHAS pErpPecCHsl. VK-1.4 TECTHPOBAHUE
Kosdduupent OIK-1.1
KOppesuu OIIK-1.4
[TpakTudeckas pabora Ne 3amura 3a1a4u
7-8. OnHomepHas u YK-1.3 110 IaHHBIM
MHOTOMEpHAs PETPECCHs. VK-1.4 CBOCTO 4
Koaddumment oppensium OIIK-1.1 BapHaHTa,
(ITporpammaSTATISTICA | OIIK-1.4 BRIItOYast
10.0, u B mporpaMMHOM 3aM0JIHCHUE
cpene R) OTYETHBIX (vapM

U YCTHBIN

OIpoc.

4.2 Hepeqeﬂb BOIIPOCOB JIsl CAMOCTOATEC/IBHOTI0 H3YYCHUA TUCIHUIIJTUHBI

OcBoenue AUCHUILIMHBI ITOAPA3yMEBACT CaMOCTOATCIIbBHOC OCBOCHHC
CTyACHTAaMM BOIIPOCOB, KOTOPLIC ITPUBCICHLI B Ta6J'II/ILIC 5.

TabOmura 5

Hepequb BOIIPOCOB JIJIfA CAMOCTOATEC/ILHOI0 U3YYCHUA TUCHUILIINHBI

Ne
/o

Ne pa3znena u rembl

Hepeqeﬂb paccMaTpuBaEeMbIX BOIIPOCOB VI

CaMOCTOATCJILHOI'O H3YYCHU S

Pasnea 1. [Iponecc nposenenus

Hay4HOTO MCCIIE0BaHNUs ¢ UCTOIb30BaHuEM DOBM.

Tema 1.1 OcHOBBI

1. OuennTh BO3MOXKHOCTU IIpOrpaMMHOi cpenbl R.
2. Ucmnonib30BaHMe IUKIIA B POTPaMMHON cpefie R 1 crmocoOsr

HUCCICIOBAaHNHU U METOIbI
X aHaJin3a.

1. | paGoThI B mporpaMMHOI
cpene R ero n30eranus.
P ' VK-1.3, YK-1.4, OIIK-1.1, OIIK-1.4
Tema 1.2 Tunsl TaHHBIX
1. OcobeHHOCTH JaHHBIX, COOMpPAEMBIX JIJISl PEIICHUS 3aa4 B
B ITIOYBEHHOM U
00J1aCTH TOYBOBEICHUS M arPOXHUMHH
arpoOXUMHUYECKOM o
2. 2. JlaTHHCKMI KBapaT Kak HHCTPYMEHT HUBEITHPOBAHUS

IIPOCTPAHCTBEHHBIX 3aBUCUMOCTEM.
VYK-1.3, YK-1.4, OIIK-1.1, OIIK-1.4

Pa3nen 2. OCHOBHBIC METO/IBI aHAJIM3a JAaHHBIX U WX peann3alus B makeTax Excel, Statistica n R,
HNuTepnpeTaliys pe3yibTaToB.

Tema 2.1.
[IpenBapurenbHbIi
aHaJIN3 JaHHBIX U
aHaJIN3 OJJHOM BBIOOPKHU

1. [Ipennaraercss mnpoaHanu3upoBaTh 2-3 HAYYHBIX CTaThU IIO
arpOXMMUU HIIM arpolOYBOBEACHUIO JUIS M3YyYEHHUs apaMeTpOB
BAPBUPOBAHUs  IIOYBEHHBIX IIEPEMEHHBIX, HAa OCHOBAaHHUH
BBIOPAHHBIX JTAHHBIX OLICHUTH JIOBEPUTEIbHbIC HHTEPBAJIBI.

2. VHTepriperamusi pe3yJbTaToB, TIOJIYYEHHBIX B pe3yJbTare
BhInosiHeHus [IpakTuueckoit paboTsl 4.

YK-1.3, YK-1.4, OIIK-1.1, OIIK-1.4
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Tema 2.2. CpaBHeHuE
CpEeIHUX JUISL JAaHHBIX

1. Onucats cutyanuto, Koraa B arpOXUMHUM WU
arpoIoYBOBE/ICHUH BO3HUKAET 3a/1a4l CPAaBHEHHSI IEPEMEHHBIX.

4 pacnpeesIeHHbIX 2. MaTepnperanus pe3yabTaToB, MOJTYUYCHHBIX B pe3yIbTaTe
" | HOpMaIbHO U BhInoyHeHUs] [pakTHUecKoipadoThIS.
HEHOPMAaJIbHO VK-1.3, YK-1.4, OIIK-1.1, OIIK-1.4
Tema 2.3. 1. Ouenka crenenu BIUsSHUS (PaKTOpa HA OTKIIHK.

2. MaTepnperanus pe3yiabTaToB, HOJTYUYCHHBIX B pE3yIbTaTe
BhInosiHeHus [IpakTrnueckoi paboTsl 6.
3. YK-1.3, YK-1.4, OIIK-1.1, OIIK-1.4

5 JlucriepCUOHHBIN aHAIN3

Tema 2.4. 1. TTowuck crareii o 6a3e elibrary, rae ucnonb3yercs
Perpeccronnsblit ananu3 | K03 PHUIHUEHTH KOPPEISILUN U TUHEHHAS perpeccusl.

6. 2. MaTepnperanus pe3yiabTaToB, HOJTYUYCHHBIX B pE3yIbTaTe
BhInonHeHus [IpakTuueckoit paboTsr 7.

4. YK-1.3, YK-14, OIIK-1.1, OIIK-1.4

5. OOpa3oBaTe/ibHbIE TEXHOJIOTHU

Tabauua 6
IlpuMeHeHNe AKTUBHBIX U HHTEPAKTHBHBIX 00Pa30BaTeIbHBIX TEXHOJIOT M

HaumeHoBaHMe HCIO/Ib3YyeMBbIX

Ne AKTHBHBIX H HHTEPAKTUBHBIX

u/n Tema u popma 3ansATHSA 00pa3oBaTeJIbHbIX TEXHOJIOTH A

(¢popM 0Oyuenust)

1 [Iporpammuas cpena R kak cBo6oHOE JI | Jlekums-Bu3yanuzamnus
porpaMMHOe ooecrieueHue. Mcropus
CO3J]aHUs1 U IPEUMYILIECTBA.

O6mue cBeneHus o nporpammHoi cpene R.

2 Turbl JaHHBIX B, IOYBEHHOM U [13 | PaboTa B MasbIx rpymmax.
arpOXMMHUYECKOM HCCIIEIOBAHUH U METObI Hcnone3oBanne HHOOPMALHOHHBIX U
UX aHaJIn3a KOMMYHUKAITUOHHBIX TEXHOJIOTHI

(paboma cmyoenmog ¢ yuebHo-
Memoou4eckum nopmaiiom, 3JIEKMpOHHbIMU
pecypcamir).

3 Oco0eHHOCTH JaHHBIX B IOYBOBEJCHUH U JI | Jlexuusi-Busyanuzanus
arpoxumuu. [1Ikanbl npU3HAKOB.

Ceeptku unpopmanuu. [Tonstue
ciy4aitHoit BenmnanHbl. CriocoOb!
o0ecrnieueHus pernpe3eHTaTUBHOCTH
BBIOOPKH.

4 CpaBHEHME CPETHUX AJI JaHHBIX [13 | PaboTa B MajbIx rpymmax.
pacupenereHHbIX HOpMaJbHO U Hcnonb3oBanre HHPOPMAIIMOHHBIX U
HCHOPMAJILHO KOMMYHUKAITUOHHBIX TEXHOJIOTHI

(paboma cmyoenmog ¢ yuebHo-
Memoou4eckum nopmaiiom, 3J1IeKMpOHHbIMU
pecypcamu).

6. Tekymmii KOHTPOJIb YCIIEeBA€MOCTH U MPOMEKYTOYHASI aTTECTAIHUA 110
HTOraM OCBOCHUS AU CHUIINHBI

6.1 TunoBble KOHTPOJIbHBIE 3aJaHUS WJIH UHbIE MATEPUAJIbI, HEOOXOAUMbIE 1A
OLICHKHU 3HAHUI, YMEHUI U HABBIKOB M(HUJIM)ONBITA AeATEJbHOCTH
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1. CxonbKO 3HAKOB IOCJE 3aITON YKa3bIBa€TCS MPU aHAIHM3E JAHHBIX ?

Yro Takoe aucnepcus, B KaKuxX €MHULIAX U3MEPSIETCs?

3. Uro yka3pIBaeTcs B TaONUIIE TPU XapaKTEPUCTUKE PACTIPEICICHUS HOPMaIbHO-
pacrpenenéHHoN CIy4YailHOW BETUYUHBI?

4. Yto Takoe KBaHTUJILHOE MPECTABIEHUE Cily4yailHOM BennunHbl? Korna oHo
ucnonszyercs? B uem cocrout?

A

Yrto xapakTepusyeT OlnuoKa CpeIHero?

YTo BXOIUT B MPEABAPUTENBHBIN (TUIOTHBIN) aHAN3 BHIOOPKU?

Kak cpaBHUBaIOTCS CpelHUE JUIsl HOPMAIbHO PACIpeIeIEHHBIX BEIMYUH ?

UTo Takoe NOBEPUTENBHBIN MHTEPBAI U1l CIIy4YallHOW BEJIMYMHBI U KaK €T0

paccuuTaTh A7 33JJaHHOTO YPOBHS 3HAYMMOCTH anbda?

9. Iouemy Hyx)HO 3amOMHUTH uncao 1,96? Yto oHo 0603HAYAET U JUISI YETO €T
HCTOJIB3YIOT?

10. Kak cpaBHUBAIOTCS CpeHUE JIJIs1 BEIUYUH, paCpe/ieieHne KOTOPBIX
OTJIMYAETCSI OT HOPMAJIBLHOTO?

11. Kak cpaBHUTH Tpynny cpeaHnx? B kakux ciryyasix 3TOro CAENaTh HEIb3s?

12. OnHOPOAHOCTH KaKUX JAUCIIEPCHUI MPOBEPSAETCS B AUCIIEPCUOHHOM aHaIu3e?
s gyero?

13. B kakux enununax seipaxkeno HCP? Uto 3To Takoe?

14. TloueMy nuUCTIEpCUOHHBINA aHAU3 Ha3BaH JUCIIEPCUOHHBIM?

15. Yo Takoe koaddunment koppensiun? Kakue csizu oH onucsiBaet? Korja on
3HAYUM?

16.Yto Takoe ko3¢ dunueHt nerepMuHanuu’? YTo oH mokas3bIBaeT B
MHO>KECTBEHHOM perpeccun?

17. Y10 Takoe «0CTaTKu»? 3a4eM U KaK UX UCCIICTYIOT?

18. KakoBa pa3mepHOCTh KO3()(HUIKMEHTOB B ypaBHEHHMHM MHOXECTBEHHOW perpeccuu?
UYro onm obo3nauaror? (He 3a0ynpre pacckazaTh mpo cBOOOmHBIN wiieH). Kak
OCYUTATh JOBEPUTEIbHBIN MHTEPBAJ JJIs1 KO3(PPHUIIMEHTOB PETPECCUU.

19. KakoBa pa3aMepHOCTh KOO PUIIMEHTOB B ypaBHEHUN MHOKECTBEHHOM perpeccuu
B CTaHAapTU3upoBaHHOM Bujae? UTto OHM 0003HA4YalOT M MAJII YEro OHU
UCIIONB3YIOTCS?

20. Koapdunment xoppemnsiiuu paseH 0,23/0,7. EcTe 11 CBs3b MEXy MpU3HAKAMU
nny Het? YUTo MOKHO cKa3aTh?

21.TloueMy nucCTIEpCUOHHBIN aHaNU3 ObLT HAa3BaH «JIUCIIEPCUOHHBIM ?

22. KakoBbI yCIIOBHSI TPUMEHUMOCTH TUCIIEPCUOHHOTO aHaIu3a?

23.MoXHO 7M1 Ha OAHMX M TeX XK€ JaHHBIX HCIOJIb30BATh PA3HBIE MOIEIU
JTUCIIEPCUOHHOTO aHaIN3a, HapuUMep, IBYX(PaKTOPHYIO U TPEeX(PaKTOPHYIO?

24. Kakumu J0JKHBI ObITh 1O cBoel npupojae nepemennsie X1, X2,..., Xpu Y B
JTMCTIEPCUOHHOM U PETPECCUOHHOM aHalu3ax”?

25.Kakue ycnoBusi HakiajplBaloTCs Ha mnepemeHHble X1, X2,..., Xp u Y B
KOPPEJSILIMOHHOM U PErPECCHOHHOM aHAIN3ax?

26.Yto Takoe koaddurment koppensaiuu? Kakue cBs3u o onuckiBaet? Korga on
3HA4YUM?

27.Yto Takoe ko3 durmeHt nerepmuHaiun’? UTo oH moka3piBaeT B MHOKECTBEHHOU
perpeccuu?

28.Yto Takoe «ocTaTku»? 3aueM X UCCIETYIOT?

N o
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29. B xakoM city4yae MOJENb MOYKHO IPU3HATh HEAJAEKBATHOM ?

30.12. Yem oTnauyaroTCs NACCUBHBIE M AaKTUBHBIE 3KcnepumeHThl? IlpuBectn
PUMEDBI.

31.Uem oTnu9aroTCs CIydalHbIN U CHCTEMAaTHYECKII PoO00TOOPHI?

32.Yto nenath B cilydae, €ClIM 4acTh IaHHBIX 0KA3aJ10Ch YTEPSIHHBIM?

33.Uto Takoe ommOKka musa omeHku? OmmOKy I KaKOW OIEHKH IPEITOKHIT
oneHuBaTh CTBIOJIEHT U Kak?

34. KakoBa nporeaypa CpaBHEHHS ABYX CPEIHUX?

35. UTo Takoe JOBEPUTEIBHBIN UHTEPBAJI Ul CPEIHETO U KaK OH PaCCUUTHIBACTCA?

36. KakuM 3aMedaTenbHbIM CBOMCTBOM 00J1a1a€T HOPMaJIbHOE pacipeieacHue?

37.KTo Takoii P. ®umiep? Yem OH 3HaMEHUT?

38. Kakue XapakTepuUCTUKHM paCHpEACIICHHs] PAaCCUMTBHIBAIOT Ui HOPMAJIBHO —
pacrpeie]ICHHbIX JIaHHbIX ?

39.Kakne XapakTepUCTUKU pacCOpelesieHus] pacCUMTBHIBAIOT JJis  JIaHHBIX,
pacrpeesieHne KOTOPhIX OTINYAETCS OT HOPMaJIbHOTO?

40.Yto Takoe BbIOOpKa? Kakumu cBoiicTBaMH OHa JoipkHa oOnanath? Kakas ee
IJIaBHAsI XapaKTEPUCTUKA?

IIpumepHbIii NepeyeHb BONIPOCOB, BBIHOCMMBIX HA
MPOMEKYTOYHYIO ATTECTALUIO (IK3AMEH)

1. OcobGeHHOCTH JaHHBIX MPU MCCIEAOBAHUU Treorpapuueckux OOBEKTOB U
IPOBEJCHUM TOJIEBBIX HKCIEPUMEHTOB. I[IpuMepbl OOBEKTOB HCCIEIOBAHMUS.
[Tpumepst npuszHakoB. Illkaner mpusnakoB. Knaccudukanuu TUIOB JaHHBIX B
MOYBOBEJCHUM U arPOXHUMHUMU.

2. CrarucTudeckue rnapameTpbl 0ObEKTOB UCCIIEOBAHUS U TUIIOB JIaHHBIX B
MIOYBOBEJICHUH U arPOXHUMHUHU.

3. Tlonstue 06 ommOke cpenHero. KBaHTHIBRHOE TIPEICTaBICHHUE PACIIPEICICHHUS

Kak cBepTKa nHpopmanuu. O011IMe 1 BTOPOCTENEHHBIE YCIOBUSI.

[IoHATHE O HYJEBOM TUNIOTE3€ B PAMKAX aHAJIW3a TaHHBIX.

[ToHsiTHE CllydyallHOUW BEJTUYUHBI.

OcoOEHHOCTM HOPMAJILHOTO pAacHpeleleHuss W €ro mnapameTpbl, THIbI

pacrpeiesieHus JaHHBIX.

[TonsiTue o reHepaibHON U BEIOOPOYHON COBOKYITHOCTH.

8. CnocoObl  oOecrmiedeHHs]  PENPE3CHTATUBHOCTH  BBIOOPKM M METOJBI
JETEKTUPOBAHUS 3AITyMJICHUS TaHHBIX.

9. CnyyaitHblif U CUCTEMaTUYECKUI MPOOOOTOOPHI B MOYBOBEACHUHN M arPOXHUMUMU.

10.Ilens w 3amaum mporpaMMHOM cpenbl R mpu aHamms3e maHHBIX B 00JacTH
MOYBOBEACHUS U arPOXUMUHU.

11.Wcnonb30BaHuEe TEKCTOBOro (popMara, €ro MpelHa3HaueHHE B IMPEACTABICHHUU
TaOJMMYHBIX JaHHBIX csv (Comma — SeparatedValues — 3naueHus, pa3neacHHbIe
3aIsITBIMU).

12.00mue cBeaeHus o mporpamMmMHoi cpeie R. R kak kanbkymsTop.

13.00mue cBeneHus o ornepanusix ¢ BekTopamu. [Ipuembl mocTpoeHus: rpadukos.
[IpoBepka u 3ananue padoueit nupexrTopun. Opeiimbl (TaOIUIBI TaHHBIX).

o 0k

=~
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14 T1lpuemsl co3ganust (peiima, 3arpy3ka JaHHBIX U3 ¢ailna, coxpaHEeHHE JaHHBIX B
daiin.

15.PacdeT OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTHUK PACIIPEICTICHHIA.

16.I'paduueckoe mpeacTaBlieHUE pacHpeIeIeHii: THCTOTpaMMa, MOJIUTOH YacToT,
BUJIbI KOPOOUAThIX AuarpamMm. HopMaabHO-BEpOSATHOCTHBIN Tpaduk.

17.KBaHTWIIBHOE MpPEICTABICHUE pacnpeneneHns Kak CBEPTKa
nHpopmaruu.

18.I1apameTpbl HOPMAILHOTO paclpeeICHUS.

19.Mepr1  paszOpoca: aucrnepcHsi, CTaHJIApTHOE OTKJIOHEHHE, KOA(hPUIMEeHT
BapHUalluu.

20.TTonsitue 06 ommobke cpeanero. OneHKa OMMOKHA CPEIHETO 10 OJHOM BHIOOPKE U
O TPYTIIEe BHIOOPOK.

21 Kputepuu mpoBepKH BHIOOPKH Ha HOPMaJIbHOCTh: XH-KBaapat u Komamaroposa-
CmupHOBa.

22.CpaBHeHHE CpelHUX 2 HE3aBUCHUMBIX BBIOOPOK C MOMOIIBIO t- KPUTEPUS H C
ITIOMOILIBIO HEMApPaMETPUIECKOr0 KpuTepuss MaHHa-Y UTHHU.

23.CpaBHeHUE IBYX IUCIEPCHUI ¢ IOMOIIbIO Kputepus duirepa.

24 Monens AByX(aKTOPHOTO MCIEPCHOHHOTO aHanmu3a 0e3 B3anMMOJICHCTBHSL.
Cymma kBaaparoB. CpeHUN KBaapar.

25.Kpurepuii Ouriepa.

26.CpaBHeHUE IpyNIIbl CPETHUX HE3ABUCUMBIX BEIOOPOK ¢ moMo1ibto kpurepust HCP.

27.YcnoBusi IPUMEHUMOCTH JUCIIEPCUOHHOIO aHAJIN3A.

28.I1pencraBieHre MHOrO(paKkTOPHOI MOAENN TUCIIEPCUOHHOTO aHAJIN3a KaK CyMMBI
Mojieei 0AHO(aKTOPHOTO AUCTIEPCUOHHOTO aHAJIN3a.

29.Vicnonp30BaHWEe JUCIEPCHOHHOTO aHajau3a B OOJACTH TIOYBOBEJICHHS U
arpoXuMHH.

30.Koadpdurment xoppensiuu [Tupcona u ero 3HaYMMOCTb.

31.KoadduiimeHT nerepMuHaIINN.

32.I1pocTas MMHEWHAS perpeccusl.

33.MHoromepHas perpeccus.

34.3Ha9nMOCTh KOA((HUIIMEHTOB PErpeccuu. AHAIN3 OCTATKOB.

35.Mcmonp30BaHne PErPECCHOHHOTO aHajiu3a B OOJAcCTH TIOYBOBEICHUS W
arpoXuMHH.

6.2 Onucanue nokasarteJieil 1 KpUTEPUEB KOHTPOJIA YCIIEBAEMOCTH, ONIUCAHNE
IIKAJ OlleHNBAHUA

Buabl Tekymiero KOHTpOoJIsi: OLIEHKA 3HAHUW U YMEHUU TPOBOJAUTCS HA KaXIO0M
3aHSTHUU:

® Ha JICKUMOHHBIX 3aHATHSAX —C MOMOLIBIO MMCbMEHHBIX OTBETOB HA BOIIPOCHI 10
JIEKIHUOHHOMY KYpCY,

® HAa MPAKTUYECKHX 3aHATUAX — C TOMOIIBIO BBINOJHEHUS 3aJlaHUN CBOETO
BapyUaHTa M TMUCHbMEHHBIX OTBETOB HAa KOHTPOJIBHBIE BOMPOCH U O(QOPMIICHUU
pe3yJbTaTOB pabOThI B BU/IE HAYYHOTO OTYETA.

Buabi IPOMEKYTOIHOI'0 KOHTPOJIA: IK3aMEH
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Jlnst omeHkn pabOTBI CTyIEHTa TO JUCIUIUIMHE B I[€JIOM HCIOJIb3YETCS
cienyromas OalibHas CTPYKTypa OLEHKH (0a/UIbHO-PpeHTHHIOBasi CHCTEMa) U
IKaJia OLIEHOK:

3a npomyck 3aHATUs 0€3 YBOKUTEIbHON MPUYMHBI BRIYUTAETCs 2 Oasa.

banner 3a CAaHHBIC OTYCTbI (OTBCTLI B IIMCBMCHHBIX OTUCTaX H OHpOC)
pacCUUTBIBAIOTCA B 3aBUCUMOCTH OT HCIACIW OT Hadajla TCMbI, TaKUM 06pa30B
CTYACHTDBI IMOOIIPAIOTCA CAABATH BCC BUBI pa60T BOBpPCMI.

Tadomuma 7
MaxkcuMaIbHOE KOJIMYECTBO OaJIOB B 3aBUCHUMOCTH OT HEIEIH OT Hadaja 3aHATHHA
Bun Henenst or Hayajia 3aHATHH
padoThI 1 2 3 4 5 6 7 8
P1-J11 10 10 5 5 2 2 2 2
P1-J12 10 10 10 10 5 5 2 2
P1-11P1 10 10 5 5 2 2 2 2
P1-11P2 10 10 10 5 5 2 2 2
P1-11P3 10 10 10 10 5 5 0 2
P2-11P4 10 10 10 10 10 5 5 2
P2-11P5 15 15 15 15 15 15 15 7
P2-11P6 20 20 20 20 20 20 20 20
P2-11P7 15 15 15 15 15 15 10 15

MakcumanbHas cymma 0anoB: Smax=10*%6+2*15+20=110
B ocHoBy OanbHO-peittrHroBoii cucrembl (BPC) mosokeHbl MpPUHIIMIBI, B

COOTBETCTBUHM C KOTOPHIMH (POPMHpPOBAHME PEHTHHIa CTYJEHTa OCYILIECTBIISIETCS B
X0/JI€ TEKYLIETO, IPOMEXYTOYHOIO KOHTPOJIS U MPOMEXKYTOYHOW aTTeCTally 3HAHU.

B koHue cemectpa HaOpaHHBIE CTYJACHTOM Oallibl CyMMHUPYIOTCS, U
MIPUHUMAETCS pelieHne 00 OlleHKe HA 3a4eT C OLeHKOH B COOTBETCTBUU C TabIuLen

8.

Tabmauia 8
Cucrema peiiTHHIOBOIr0 y4€Ta 3HAHUI U HABBIKOB MATHUCTPOB B TEYEeHHUE ceMecTpa

Mxana JK3aMeH
OIlEHMBAHUSI
110-85 OTimaHO
84-65 Xopor1o
64-51 Y 1OBJIETBOPUTETHHO
50-0 HeynoneTBopurtenbHO

Crynentsl, HaOpaBmuel 10-85 0amioB, MOMy4YalOT OLEHKY «OTJIMYHO» IO
9K3aMeHy («9K3aMEH-aBTOMAaT»), Ha OCHOBAaHHMM OTJIMYHOW pabOTHl B TEUYCHHE
CEeMECTpa M XOPOIIUX Pe3yIbTaTOB TECTUPOBAHMUSL.

Crynentsl, HaOpaBive 84-65 6amioB, MOTYT MOBBICUTH CBOIO OIIEHKY B XOJI€
9K3aMEHa, pa3BEPHYTO OTBETUB HA BOMPOCHI, BXOJAIIME B CIHUCOK BOMPOCOB.
PexoMen1OoBaHHBIX IS DK3aMeEHa.

Crynentsl, HaOpaBiume 50 6alIoB U MeHee, JTOMYCKAaoTCs K cllade HK3aMeHa
TOJIBKO TIOCJIE BBITIOJIHEHHSI B TIOJTHOM 00BhEME BCEX 3aIUTAHMPOBAHHBIX KOHTPOIBHBIX
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MGpOHpHHTHfI, a4 TaKXKC OTBETa Ha BOIPOCHI 11O HpO6HCMHBIM TCMaM B
AOIMOJIHUTCIIBHOC BPCMsI, HA3HAYCHHOC ITPCIIO/1aBaTCIICM.

CryneHT, TUpOMYCTUBIIMN 3aHATHSA, O00s3aH TPEJOCTABUTH 3alOJHEHHYIO
pabouyroTeTpaIboNpONyIIEHHONICKITUUIIIUBBITIONHEHHY033/1a4y HAKOMIIBIOTEPEN3
aroJTHEHHYIO0 padouyIo TeTpaab Ui JAHHOTO 3aHSATHS U OTBETUTH HA MOCTABIICHHBIC
BOIIPOCHl IO TPOIMYIIEHHBIM TeMaM. Bpems oTpaOOTKM NpOIYLICHHBIX 3aHITHIMA
YCTaHABJIMBAETCS 1O MPEIBAPUTEIIBHON JOTOBOPEHHOCTH C IIPETIOIABATEIIEM.

1. yq66HO'MeTOIlH‘IeCKOC H I/IH(l)OpMaIII/IOHHOC o0ecrneueHmne ANCIUIIJINHBI

7.1 OcHoBHas JuTEpaTypa

1. Mutuna, O. A. S3bIku TpOrpaMMUPOBAHUs 7Sl CTATUCTHUECKON 00paboTKU
nauueix (R): yue6noe mocobme / O. A. MwutmHa. — MockBa : PTY
MUP3A,2020. — 191 c. — Tekct : snexTponHbId // JlaHb : 31EKTPOHHO-
oubnmoreunas cucrema.—URL:https://e.lanbook.com/book/163912

2. HaymoB, B. H. Meroasl nmporHo3upoBaHMsl BPEMEHHBIX PAJIOB : yueOHOE
nocobwue mis By3oB / B. H. HaymoB. — 2-¢ u3x., ctep. — Cankr-IlerepOypr :
Jlans, 2025. — 196 c¢. — ISBN 978-5-507-53013-7. — Tekcr :
ANEKTPOHHBIN // Jlaub : snekTpoHHO-OMOMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/464216 (nmata ooOpamenus: 09.07.2025). —
Pexum moctyna: asis aBTOpU3. MOIB30BATENCH.

7.2 JlonoJIHUTe/ILHAS JINTEPaTypa

1. Bacenes, 1.1. I'eonndopmaiiioHHble CUCTEMBI B IOYBOBEIECHUHN U 3KOJIOTUU
(MHTEpaKTUBHBIN Kypc): YueOHo-mpakThueckoe mnocobue/ Bacener U.U.,
Memankuna FO.J1., I'paues JI.A. [Tox pen. 1.1. BaceneBa— M.: U3a-Bo PI’AY -
MCXA,2010.212c.

2. JlocexoB b.A. Mertoauka 1mojaeBoro onbita. C OCHOBaMHU CTaTUCTUYCCKOM
00paboTKu pe3ysbTaToB ucciaeaoBanuid. M31.6.—-M.: Anbsiac,2011. 416¢

3. T'eocrarncTrka B MOYBOBEACHUH 1 SKOJIOTHH (MHTEPAKTUBHBIN Kypc): YdeOHo-
npaktudeckoe nocooue: Memankuna FO.JI., Bacenes N.U., Ky3zsaxosa 1N.D.,
Pomanenkos B.A.—M.: P’AY-MCXA,2010.97c.

4. Kyspmus, B. . Metonb! ananuza nansbeix : yaeonoe nocooue / B. U. Ky3b-
muH,A.®.I"an3aoB.—2-eusn.,nepepad.ugon.—MockBa:PTYMUPOA,2020. —
155 ¢. — Tekcr : snexktpoHHbd // JlaHb : 3JEKTPOHHO-OMOIMOTEUHAS
cucrema.—URL.: https://e.lanbook.com/book/171433

5. CamconoBa B.II. IIpocTpancTBeHHAss M3MEHUYMBOCTh ITOYBEHHBIX CBOMCTB: Ha
npuMepe AepHOBO-N0A30JUCThIX TouB.—M.: M31-B0JIKI,2008.-160c.

6. Tapacos, U. E. Cratuctuueckast o00paboTka JaHHBIX B MH(POPMAITMOHHBIX
cuctemax : Mmonorpacdus / . E. Tapacos, JI. C. [Torexun. — Mocksa : PTY
MUPOA, 2023. — 132 ¢. — ISBN 978-5-7339-2041-2. — TekcT :
ANEeKTpOHHBIN // JlaHb : 3nekTpoHHO-OMOnoTeyHas cuctema. — URL:
https://e.lanbook.com/book/398243 (nara obOpaimenus: 09.07.2025). —
Pexxum noctyna: st aBTOpU3. MOJIb30BaTENEH.

7. Ily3zauenko, IO0.I'. MaTemaTuiyeckue METO/bI B SKOJIOTHYECKUX U
reorpaduueckux ucciaenoBanusix.—M.: Axagemus.-2004.-416 c.

20


https://e.lanbook.com/book/163912

7.3 HopMaTHBHBIE IPABOBbIE AKTHI

1. TOCTPUCOS5725. TouHOCTh (IPpaBUIBLHOCTD U MPELHU3UOHHOCTH) METOJIOB U
pesyabratoB uzmepennii. M: TOCCTAHIIAPT Poccun.2010.

8. IlepeveHb pecypcoB HH(POPMAIUOHHO-TETEKOMMYHHUKAIIMOHHOW CeTH
«HTEpHET», HEOOXOTUMBIX /IJIsI OCBOECHHSI THCIIUILTHHBI
Y4aebHo-MeToandeckuii moptain https://sdo.timacad.ru (tpebGyercs peructparus).

9. HepequL nmporpaMmMHoOro o0ecrnieueHus " I/IH(l)OpMaHHOHHLIX CIIPpaBOYHBIX
CHUCTEM

Tabmnuma 9
IlepeyeHb NPOrpaMMHOro odecrneyeHust
HaumenoBanue
Ne - HauMeHoBaHHe Tun T'on
pasnena yueOHo 5 3 ABTOp
n/n MPOrpamMmmbl NPOrpamMmmbl pa3padoTku
JAMCIUIJIMHBI (MOYJIs1)
Microsoft Office ACHeTHAS Microsoft 2019
o Excel P Office
CHOBHBIE METOEI TIporpammHbIii
aHa/IM3a JAHHBIX U UX e —
{ | peammsauus B makerax CTATHCTHYECKOND pacueTHas StatSoft 2010
Excel, Statistica u R, amamsa Statistica
HUHTEpHpeTaus
pE3YNETATOR MporpaMMHas
cpena R s oOyuarorias Microsoft 2025
paboThI C TaHHBIMU
IIpouiecc mpoBeaeHUS . . ]
pott POBEAL Microsoft Office Microsoft
2. |Hay4yHOTO MCCIICJOBAHMS C pacueTHas . 2019
Excel Office
Hcrnoab3oBanueM DOBM.

10.Onucanne MaTepuaJIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOI 1151
OCyleCTBJIEHHSI 00Pa30BaTEJIbLHOTIO MpoIecca Mo JUCHHUIIJIMHE

Onucanue MaTepHabHO-TEXHUYECKOW 0asbl, MMeroleiicss Ha kadeapsl u
HEOOXOAMMON JUIsl OCYIIECTBJIEHMsI O0pa30BaTEIbHOrO Ipoliecca MO JUCLUUIUIMHE
«CoBpeMEeHHbIE METO/IbI aHAJIN3A JIAHHBIX B MOYBOBEJCHUH, AarPOXUMHUU U SKOJOTHID)
npeAcTaBiieHo B Tabmuiie 9.

Taomura 10

10. CBenenusi 00 00ecrie4eHHOCTH CIIENHAJIN3NPOBAHHBIMY ayAUTOPHUSIMH,

KaOMHeTaMM, JA00PATOPUAMH

HaumeHnoBaHnue CIenuAJIbLHBIX
noMeleHu M noMewmeHuin A | OcHAIIEHHOCTDL CHEIHAJBLHBIX IOMEEeHNN U
CaMOCTOSTEIbHOM padoThI (Ne | momeneHmii 1J11 cCaMOCTOSITEIbLHOI PadoThI

y4eOHOro Kopmyca, Ne ayiuTopuu)
1 2

2 Hanpumep: AdobePhotoshop, MathCAD, Aproxkan,Kommac, VBasic6, VisualFoxPro7.0; Delphi 6 u ap.
3 VkaspIBaeTCs THI IIPOrPaMMBbI: pacy&THAS, MIIH 00yUaromas, Wk KOHTPOIHPYIONIas.
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17 yuebnbIit KOpITyC, yueOHast aynutopust | 1. [TnazsmenHas

Ne 217 nns npoBenenus 3aHATHR MyJIbTUMeuiHas manens 80
JEKIMOHHOTO TUTIA, YIeOHas ay TUTOPHUS JFONMOB 1 1IIT.

JJIsl IPOBEACHMS 3aHATHI CEMUHAPCKOTO | 2 Crolibl KOMIIBIOTEpHBIE 23 LIIT.

TUTA, y9eOHas Ay TUTOPUS st 3. Crymss 23 .

rPYNIOBBIX U UHIUBUIYAJTbHBIX

KOHCY/BTAIHH, yueGHAS Ay THTOPHS TS 4, HepCOHaJIBH.bIe KOMIIBIOTEPHI 23 IIIT. .
TeKyIIero KOHTPOMS i TIPOMEIKYTOUHOI 5. CBlIntelCorei5-12400 2.5 GHz16Gb? Win 11
aTTECTallUH, IIOMEILECHUE IS pro — 23 wr.

CaMOCTOSTEIILHOU pa60TH 6 MOHI/ITOpBI JIOC 24BW1G5 23 mir.
bubnnoreka, YnTaIbHBIN 341, KomnbrorepusupoBaHHasi cuctemMa noucka
AJIEKTPOHHBIN 4MT. 3a1 -aya.Nel44 HAYYHBIX U Y4EOHBIX MAaTEPUAIIOB, CKaHEP

11. MeToauveckue peKOMEHIANMUMN CTYAEHTAM 10 OCBOEHUIO TUCIUIINHBI

JlanHass  OUCIMIUIMHA  TpU3BaHa IOMOYb  CTYJCHTaM  HCIOJIb30BaTh
COBPEMCHHBIC CTATHCTHYCCKHE METOABl TMPH pENICHWH 3aJad  dKOJOTUH W
MIPUPOJIONIOIL30BaHNus. Bce BHUIBI ayIUTOPHBIX W  CAaMOCTOSATEIBHBIX PpadoT
COTIPOBOK/TAFOTCS 3aMOJIHEHUEM OTUYeTHBIMU (popmamu. OTICHKH 32 OT/ICTbHBIC BUIBI
KOHTPOJII COOOIIAIOTCS CTYyACHTaM B BHIE OTMETOK O TMPAaBHJIBHOCTH OTBeTa (B
paboueit Tetpanu). Pabota 1o pazneny npuHUMAETCsI, KOT/1a BCE 3aJIaHKsI BBITTOJIHEHBI
PaBUJIHHO U HA BCE BOIIPOCHI JaHbl TPABUIIbHBIE OTBETHI.

12. Buasbl u popMbl 0OTPAOOTKH NPONMYIIEeHHBIX 3aAHATHH

CryneHT, MpOMyCTUBIINK 3aHATHE 0€3 YBaKUTEIbHON MPUYHHBI, TTOIyYaeT «-2
Oajutay, TO €CTh U3 CYMMBI OaJJI0B BBIYMTAETCS JABa Oajuia 3a IPONYIIEHHOE 3aHITHE.
B cnydae mpomycka CTyAEHTOM 3aHSATHS 110 YBKUTEIBHOM NpUYMHE OajlIbl HE
BBIYUTAIOTCS. B MF000M citydae CTyAeHT JOJDKEH MPOIYIIEHHOE 3aHsATHE OTPadO0TaTh.
Bnaens orpaGoTku WM 1O TMpEeaBapUTEIILHOW JOTOBOPEHHOCTH C MPEIojiaBaTeeM
CTYACHT 3alllMIaeT OTYET MO JIEKIMU WIM MO 3ajade, JOMOJHUTEIHHO OTBEYasl Ha
OJIMII-BOTIPOCHI MTPENoaaBaTels.

B cinywyae nporycka CTyJIEeHTOM KOHTPOJBHON pabOThl €My MPEeIOCTaBISACTCS
BO3MOXHOCTb HAaIMCaTh €€ B yCTaHOBIIEHHOE Kadeapoi BpeMs. CTyAeHT, HE CAABIIHMA
B CPOK JIOMAIIIHIOK MUCbMEHHYIO pab0Ty, UMEET BO3MOKHOCTh CJaTh €€ B TCUCHUE
MOCTICAYIONIEH HEAENIN, HO CO CHMKEHUEM OIIEHKH 3a HEE COrJIaCHO PEUTHMHIOBOMU
Ta0IHIIE.

13. MeToanuyeckue peKOMeHAAlMU MPenoAaBaTe/J M M0 OPraHu3anun
00y4eHMS M0 TUCHUILIUHE

JuctuninrHa «CoBpeMEHHBbIE METOAbl aHajdv3a JaHHBIX B IMOYBOBEICHUU W
arpOXMMHM» TIO3BOJIUT CTYJEHTAM pacCIIMpUTh NpodhecCUOHATbHBIC 3HAHUS W
MOJATOTOBUAT UX K T'PAMOTHOMY AHAJIM3Y JAHHBIX, ITOJIYYAEMBIX B XOJ€ BBINOJIHEHUS
npakTuk W cOopa paHHbIX 11 BKP. Ilo3BommT camMoCTOATENBHO IPOBOAUTH
JIVCTIEPCUOHHBIA M PETrPECCUOHHBIN aHAINU3bI, IPOBOJIUTH MPEIBAPUTEIbHBIN aHAIN3
JAHHBIX, IPUHUMATH PEIICHUS O TPUMEHEHUH CTATUCTUYECKUX METOAOB U MTPOBOIUTH
WHTEPIPETALUIO PE3YJIHTATOB.
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[Ipouecc oOyueHus: nmpeamnoaaraeT COYeTaHue ayIMTOPHOM U CaMOCTOSITENIbHOM
paboThl, MOCKOJBKY WMEHHO JOMOJHEHUE ayJIUTOPHOW PabOThl CaMOCTOSTEIHLHOM
JESTENIbHOCThIO  CTYJCHTOB  CIIOCOOCTBYET pPAa3BUTHUIO CaMOCTOSITEIBHOCTH H
TBOPYECKOW aKTHBHOCTH KaK IMPH OBJIAJICHWU, TaK M MPAKTHYECKOM HCTIOIb30BAHHUH
MOJIyYCHHBIX 3HaHWK. B TedeHme Bcero OOyYeHHsS] CTYIEHTHI BBIMOJTHSIOT
WHIWUBUTy ATBHBIC 3aJ]aHUs, COOTBETCTBYIOIINE BAPUAHTY, IPUCBOCHHOMY UM BHaJaje
Kypca.

Texyme cpe3bl 3HAHWHA TPOBOAATCSA TOCIE HM3YYCHHS KaXKAOTO W3 OCHOBHBIX
pa3nenoB AUCHMIUIMHBL. TeKylni KOHTPOJIb 3HAHWM MPOBOJAUTCA IMHUCHBMEHHO
(3amotHeHHME pabodeil TeTpaam), a TakKe YCTHO. YCTHBIE OTBETHI M NMHUCHMEHHBIC
paboThl CTYIEHTOB OleHHUBAIOTCS. OLEHKH AOBOASTCS 1O CBEICHUS CTYACHTOB H
OTpakaroTcs B pabodeil BeIOMOCTH MPEIoaBaTers.

PabGota cTyaeHTOB olleHHMBaeTCs TO OaIbHO-PEUTHHTOBOM cHucTeMe. 3a
YCIEIIHOE BHIMOTHEHNE MTUCHMEHHBIX pa0O0T U aKTUBHYIO pa00Ty Ha 3aHATHUSAX CTYICHT
MOKeT rmoxyuuth A0 110 6annoB 3a cemectp.

N3yuenne IUCUUIUIMHBI 3aKaHYMBaeTcs 3k3amMeHoM. CTyaeHTHI, HaOpaBIIue
110-85 6amioB, MOIYYaAIOT OIEHKY «OTIIMYHO» IO SK3aMEHY («3IK3aMeH - aBTOMAT),
HAa OCHOBAHUM OTJIWYHOM pabOThl B TEUECHHUE CEMECTpa U XOPOIIMX PE3yIbTaTOB
TECTUPOBAHMUS.

Crynentsl HaOpasime 84-50 6aioB MOTYT TOBBICUTH CBOIO OIIEHKY B XOJI€
9K3aME€Ha pPa3BEPHYTO OTBETUTh Ha BOMPOCHI BXOJSIINE B CIHCOK BOMPOCOB,
PEKOMEHIOBAaHHBIX JIJIS1 9K3aMEHa.

Crynentsl HaOpasmme 50 6a10B 1 MEHee IOy CKAOTCS K CIaue 3a4eTa C OICHKOM
TOJIBKO B CJTydYae BBITTOJTHCHHS BCEX 3aINIAHUPOBAHHBIX KOHTPOJIBHBIX MEPOTIPUITHH, a
TaKk’Ke OTBETOB HAa BOIPOCHI MO MPOOJEMHBIM TeMaM B JIOMOJHUTEIHLHOE BpEMs,
HA3HAYCHHOE TPET0/1aBaTeIIeM.

CtyneHT, NpONMyCTUBIIMKA 3aHsATHE O0sf3aH TMPEIOCTABUTHh 3aIOJIHEHHYIO
pabouyro TeTpajb MO TMPOMYIICHHOW JIEKIMM WM BBIMOJHEHHYIO 3a7ady Ha
KOMITBIOTEPE U 3aIllOJIHEHHYIO Padouyro TeTpajb IJis JAaHHOTO 3aHSTHS M OTBETUTH HA
MOCTABJICHHBIE BOTIPOCHI 10 MPOMYIIEHHBIM TeMaM. Bpemsi oTpaboTKu MpOIyeHHBIX
3aHATHI YCTaHABIUBAETCS MO MPEABAPUTEIHLHOMN JOTOBOPEHHOCTH C MPEIOIaBaTEIIEM.

[Iporpammy paspabotai: E¢pumon O.E. @mﬂ'/‘/
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PELHEH3UA
Ha pabouyro nporpammy aucuurinabl b1.0.08.02 «CoBpeMeHHBIE METOIbI aHAIIH3A
JaHHBIX B mouBoBeaeHuU U arpoxumuny OIIOIT BO no nanpasienuto 35.04.03 -
«ATPOXUMHUS U arpONOYBOBEICHUE), HAIIPABICHHOCTb
«Y1paBieHH€e T0YBEHHO-3EMEIBHBIMU PECYpCaMU»,
«ATPOXMMCEpPBHUC U OLIEHKA KaueCTBa CEIbCKOXO03SICTBEHHON MPOAYKIIMM»
(kBayM(pUKaIUs BHITYCKHUKA — MAarucTp)

BenonwoueBbiM Asiekcanapom UBanoBuYeM, mpodeccopom Kadeapbl METEOPOIOTHH U
kinuMaTosorun «Poccuiickuil rocynapcTBeHHbli arpapHblii yHHBepcuTeT — MCXA umenu K.A.
TumupszeBa», TOKTOPOM CEIbCKOXO3SMCTBEHHBIX HAyK (Jjajiee MO TEKCTY PELEH3EHT), MPOBeACHA
perieH3uss pabouedt mporpamMmbl AUCHUIUIMHBL «COBpEMEHHBIE METOIbl aHalli3a JaHHBIX B
nouyBoBeAaeHM W arpoxumum» OIIOII BO mno HampaBnenuto 35.04.03 - «Aepoxumus u
azponougosedeniiey, HalpaBICHHOCTb « ATPOXHMCEPBUC U OLIEHKA KaueCTBA CEIbCKOX031iCTBEHHOM
MPOIYKIUI», « Y IpaBlieHHe TOYBEHHO-3EMENIbHBIMU pecypcaMuy (Marucrparypa), pa3paboTaHHOH B
OI'BOYBO «Poccuiickuil rocynapctBeHHbli arpapHblii yHuBepcurer — MCXA umenun K. A.
TumupszeBa», Ha kadeape MOYBOBEACHUS TeOJOTMH M NaHAmAadTOBeACHUS (pa3pabOTUyUKU —
Edumor Oser EBrenbeBudY, NOICHT KadeApbl MOYBOBEICHUS TEOJIOTHH M JaHAMAPTOBEICHUS,
KaHJIUJAT CeIbCKOXO3AWCTBEHHBIX HayK M [IpoxopoB ApTéM AHATONBEBUY, ACCUCTEHT Kadeapbl
MOYBOBE/ICHHS T'€OJIOTHHU | JIaHAIAa(TOBEICHUS).

PaccmoTtpeB npeacTaBneHHbIE Ha PELIEH3UIO MaTEPHUANIbl, PELEH3EHT MPHILET K CIEAYIOINUM
BBIBOJIAM:

» IlpenpsBnenHas pabouas mporpamma TUCHUIUIMHBI «COBpPEMEHHBIE METOJIbl aHaIM3a
JaHHBIX B TIOYBOBEAECHUM U arpoxumum» (manmee mno Ttekcrty [lporpamma) coomeemcmeyem
tpeboBanusiM DPI'OC BO mno nampaBienuto 35.04.03 - «Aepoxumus u asponougosedeHuey.
[Iporpamma codepoticum Bce OCHOBHBIE pa3fieiibl, coomeemcmeyenm TpeOOBaHUSM K HOPMATHUBHO-
METOJIMYECKUM JIOKYMEHTaM.

* IlpencraBnennass B Ilporpamme axmyanvnocmes y4eOHOM AUCLUUIUIMHBI B paMKax
peanuzanuu OIIOIT BO re nodnescum commenuro — MTUCIUIIIMHA OTHOCUTCS K 00s13aTENBHON YacTH
yueOHoro nukina—bl.

» IIpencraBnennsie B I[lporpamme uenu TUCHUILUTUHBI coomeemcmeyiom TpeOOBaHUSM
®I'OC BO nanpasnernust 35.04.03-«4epoxumus u azponousosederues.

* B coorBerctBuu c¢ Ilporpammoii 3a aucuumiuHoi «CoBpeMeHHBbIE METOJAbl aHaIHn3a
JTAHHBIX B TIOYBOBEJICHUH, arpOXHMHH W SKOJOTHUW» 3aKperuieHbl: 8 KomieTeHIwid. Jucuurminaa
«CoBpeMeHHBIE METOJbl aHallM3a JaHHBIX B TOYBOBEACHUM U arpoXUMUU» U TPEICTaBICHHAs
[IporpamMma cnocobna peanrusogams X B 00BbABICHHBIX TPEOOBAHHUSAX.

*  Pesynomamol 00yuenusn, npenctaBieHnsle B [IporpamMmme B KaTteropusix 3HaTh, YMETh,
BIQJETh coomeemcmeyiom cuenupuKke ¥ COACPKAHUIO JUCHUIUIMHBI U 0eMOHCHMPUpYIOm
803MOHCHOCHb TIOTYUYCHHSI 3asBJICHHBIX PE3YJIbTATOB.

OOmas Tpyao€MKOCTh AUCHUIUIMHBI «COBpEeMEHHBbIE METOJbl aHajlu3a JaHHBIX B
MTOYBOBEJICHHUH, arPOXUMHUHU U IKOJIOTUW» COCTABIIACT 2 3auéTHBIC eANHHUIIBI (72 yaca).

*  Hudopmamus o0 B3aUMOCBS3M HW3YYaEMBIX JUCIUIUIMH K BOMPOCAM HCKIIOUCHUS
NyOnMpoOBaHUS B COJCPKAHUU JUCHUIUINH coomeemcmeyem JNEeWCTBUTEIBHOCTH. JlMCIUTUIMHA
«CoBpeMeHHbIE METO/Ibl aHAJIN3a JAaHHBIX B TIOYBOBEJACHUH U arPOXUMUN B3aMMOCBS3aHa C IPYTUMU
muctumuHamMu - OIIOIT BO u Yuebnoro miana mo HampaBieHuio 35.04.03-«Aepoxumus u
azponougoseoenue» N BO3MOXKHOCTb JIyOJNUPOBaHUS B COAEpPKAHUM OTCYTCTBYeT. I[lockoybKy
JTUCHUIUIMHA HE TpeIyCMaTpUBAeT HAIW4YWE CIEIUANTbHBIX TPEeOOBAaHUW K BXOJHBIM 3HAHUSM,
YMEHHUSAM M KOMITICTCHITUSAM CTYJICHTA, XOTS MOXKET SIBIIATHCS MPEAMISCTBYIOMICH /IS CIICIIUATBHBIX, B
TOM 4HcCJe MPOPECCHOHATBHBIX AUCHUIUIMH, HUCIONB3YIONMX 3HAHUS B OONIACTH MOYBOBEICHUS U
arpoXuMuu B po¢eCcCUOHAIbHON e TeIbHOCTH MarucTpa 1o JaHHOMY HaIlpaBJIEHUIO MTOJATOTOBKH.

 IpencraBnennass  [Iporpamma  mpenmoyiaraeéT  UCHOJIB30BAaHHE  COBPEMEHHBIX
0o0pa30BaTeNbHbIX TEXHOJIOTUH, HCIIOJIb3YyEMbIE ITPU PeaTU3allii Pa3InYHbIX BUJOB y4eOHOU paboThlI.
®opmbl 00pa3zoBaTeNbHBIX TEXHOIOTHI coomeemcmayrom crienn(puke TUCUUTIIHHBL.

*  IIporpamma mucturmabl «COBpEeMEHHBIE METOJIbI aHATN3a JAHHBIX B MOYBOBEAGIUU U
arpoXMMUUNY MPEAINOaraeT 3aHsATHs B MHTEPaKTUBHOM (opme.




*  Bugpl, coaepxaHue U TPYAOEMKOCTH CaMOCTOATENbHON pabOThI  CTYAEHTOB,
npencraeieHupie B [Iporpamme, coomeemcmgyiom TpeOOBaHHSIM K TOJITOTOBKE BBHITYCKHUKOB,
conepxkarmmmcest Bo @PI'OC BO nanpasnenus 35.04.03 - «Aepoxumus u acponousogedenues.

*  IIpencraBinennsle u onucaHHbie B [Iporpamme GpopMmbl mexyueti oieHKH 3HaHUM (YCTHBIN
OIIPOC, BBIIIOJIHEHHE PACUETHBIX pabOT, MUCbMEHHOE 3aMI0JTHEHUE OTYETHBIX POPM), coomeemcmayiom
crienu(rKe JUCIUTUINHBI B TPEOOBAHUSM K BBIITYCKHHKAM.

* @opMa IMPOMEKYTOYHOI'O KOHTPOJIS 3HAHMM CTYIEHTOB, IIpeaycMoTpeHHas IIporpammoii,
OCyIIECTBIIsIETCS B (hOpME IK3aMEHa, YTO COOmEemcmeyem CTaryCcy TUCIHUILINHBI, KaK JTUACIUILTHHBI
obs3arenpHOM yactu yaeOHoro nukia— b1.0.08.02 ®I'OC BO namnpasnenus 35.04.03-«Aepoxumus u
aA2poOnoyYBoBeOeHUE).

. ®DopMbl OLIEHKU 3HaHUM, npencTaBieHHbIe B [Iporpamme, coomeemcmeyrom cnennpuke
JTVCHIUTUTAHBI U TPEOOBAHHSM K BBIITYCKHUKAM.

. Y4eOHO-MeTon4Yeckoe  oOecreyeHne  JUCHMIUIMHBI — TPEACTaBICHO:  OCHOBHOM
auTepaTrypoil — 2 wucTtouyHMKa (0a30Bble yYEOHWKH), JONOJTHHUTEIBHOW JATepaTypoil — 7
HauMeHoBaHu, coomgemcmeyem TtpeboBanusm ®I'OC BO nanpaBnenus35.04.03-«Aepoxumus u
azpono4goseoeHues.

. MarepuanbHO-TeXHUYECKOe OOecrieueHrne IUCHUIUIMHBL coomeemcmsyenm Cnenupuke
mucuIuinHel - «COBpEMEHHBIE METOJBI aHaIW3a JaHHBIX B IOYBOBEICHUU M arpoOXUMHUU» U
o0ecreyrBaeT UCIOb30BaHNE COBPEMEHHBIX 00pa30BaTElIbHbIX, B TOM YHCIIC HHTCPAKTUBHBIX, METOJIOB
o0ydeHusI.

. Meroanyeckue  pPEKOMEHIANMU  CTYJCHTaM W METOAMYECKHE PEKOMCHIAINU
MPEToIaBaTelNsiM 10 OpraHU3alyy OOYYEeHHUs MO TUCIHILIMHE JAI0T MPEACTaBICHUE O CrenupuKe
o0yueHus 1o quciuiuinae « COoBpeMEHHbBIE METObl aHAJIN3a JIAHHBIX B IIOYBOBE/ICHUU U arPOXUMUI.

OBIIUE BbBIBO/IbI

Ha ocHOBaHMM NpOBEIEHHON pELEH3UUM MOXKHO CJEJaTh 3aKIYEHHE, UYTO XapakTep,
CTPYKTypa M cojepkaHue paboueil mporpaMmel AUCHUILUIUHBI «COBpEMEHHbIE METOJ/bl aHaIu3a
naHHBIX B mouBoBeacHuH u arpoxumum» OITOIT BO mo nampasienuto 35.04.03-«Aepoxumus u
azponoygosedeHuey, HalpaBICHHOCTb « ATPOXMMCEPBHC U OLIEHKA Ka4eCcTBa CEIbCKOX03HCTBEHHON
MPOAYKIUN», «YTIpaBlI€HUE MMOUYBEHHO-3€MENIbHBIMU pecypcaMu» (KBaIU(UKAIUS BBITYCKHUKA —
MarucTp), paspaboransoit E¢umossim Onerom EBrenseBnuem, 101eHTOM Kadeaphl TOYBOBEIEHUS
reoJoru W JaHAmAa(TOBEICHNS, KaHAMJATOM CEJIbCKOXO3SHCTBEHHBIX Hayk M IIpoxopoBbiM
AptéMoM AHATOJIBEBHYEM, ACCUCTEHTOM Kadeapbl HOYBOBECHUS I€OJIOIMH U JaH () TOBEICHHS
cootBeTcTBYeT TpeboBaHusaM OI'OC BO, coBpeMeHHbIM TpeOOBaHUSIM PbIHKA TPY/1a U IIO3BOJIUT IPU
ee peanu3anuu odecneuuTs popMupoBaHue y 00ydarOIIMXCs 3asiBICHHBIX KOMIETEHIIUH.

Penensent: benomo6mes A.U., mpodeccop kadenpsl METEOPOTIOTUH U KIIMMATOJIOTHH
«Poccwuiickuii rocynapcTBeHHbIi arpapHbiii yauBepcuteT — MCXA umenn K.A. Tumupsizena,
JIOKTOP CEIbCKOXO03IMCTBEHHBIX HAYK.

A/ «16» urons 2025 r.




