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1 Iessn, nuianHnpyeMble pe3yabTaThl 00y4eHHUs 10 JUCHHUIIIMHE (MOIYJII0)

Ilenbto ocBoeHust aucnumiinHa «CratucThyeckas 00pabOTKa SKOJOTHYECKHX JaHHBIX»
ABJIACTCS H3Y4YCHHE OCHOBHBIX METOJOB MAaTEMaTUYECKOW CTAaTUCTHKH, HCIOJIb3YEMBIX B
HKOJIOTMYECKUX MCCIEAOBAaHUAX, CBA3AHHBIX C M3YYEHHUEM MPHUPOAHBIX M aHTPOIIOTEHHBIX
HKOCUCTEM U UX OTAEIbHBIX KOMIIOHEHTOB.

3amauyud  OCBOEHHSI JUCLMIUIMHBI- OCBOEGHHE 3JEMEHTapHBIX METOIOB 00pabOTKU
AKOJIOTMYECKHUX JaHHBIX (IECKPUIITUBHAs CTATUCTUKA, JuUarpaMMma pacceuBaHMs, T'MCTOTpamma,
YCTAaHOBJICHUE 3aKOHA pACHPENEICHMs, BBIABICHUE CTATUCTUYECKUX B3aUMOCBS3EH MEXIY
IIEPEMEHHBIMM);-  M3YyYEHHME  METOJOB  JAMCIIEPCMOHHOTO  aHaimu3a  (MapaMeTpUYECKOro,
HenapaMeTpUuecKoro, HOMHUHAJIBHOIO), KOPPENSIIMOHHO-PETPECCUOHHOTO aHanu3a (JMHEHHbIE U
HEJIMHEHbIe MOJENH), aHaju3a BBDKMBAEMOCTH, a TaKKE€ O3HAKOMJICHHE C OCHOBHBIMHU HJESIMHU
MHOTOMEPHBIX METOJIOB (IMCKPUMUHAHTHBIN, ()aKTOPHBIN, KAHOHUYECKUHN, KJIACTEPHBIA aHAJIU3bl U
aHAJIM3 NNIABHBIX KOMIIOHEHT); METOA0B 0TOOpa MEPBUYHBIX JaHHBIX U UX aHAJIM3a, HHTEPIIPETALH
MIOJIy4YE€HHHBIX PE3YJIbTaTOB.

[InanupyeMbIMu pe3ynbTaTaMyd OOy4YeHUsS MO AMCLUUIUIMHE (MOAYIIO), SIBISIOTCS 3HAHMS,
yMeHHS, HaBbIKK. [lepedeHb IUTAHUPYEMBIX PE3YJIBTaTOB OOyUYCHHUS MO JUCHHUIUIHHE (MOIYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMd OCBOCHHMsS 00pa3oBaTENbHOM IMPOrpaMMmBl,
npejacTaBieH B Tabmute 1.

Tabnuua 1 — Komnereniuu, popmMupyeMble B pe3yibTaTe U3y4eHUs AUCHUILTUHBI (MOJTYJIs)

K Kon n PesynbTaThl 00y4eHUs O TUCTIUTLIIIHE
Hassanue OIIOII BO, ot (opatympoBKa
(dhopmynHupoBKa WHAUKAaTOpa Kon
COKpAIIleHHOE
KOMIIETCHIIUH AOCTUHEHHS pe3yib ®DopMyIHpoBKa pe3yIbTaTa
KOMIIETEHIINU
TaTa
05.03.06 «Okomorus u | OIIK-3 : Cnocober | OIIK-3.4xk : Pa1 3HaHME | METOJ0B 0OPAOOTKH
[IPUPOAOIOIb30BAHUEY» | IPUMEHSTH O06pabatsIBacT U pE3yJIbTATOB MOJEBBIX U
(B-211) 6a30BbIe METOABI CHUCTEMaTH3UPYET 1a00paTOPHBIX
9KOJOTUUECKHUX pe3yNbTaThl HaOJIIOICHUH U
UCCIEN0BaHuM 1111 | MoneBBIX U 3aMepOB;CTaTUCTHYECKUX
pemnIeHus 3a1aq 1ab0paTOPHBIX METOJIOB aHAJIN3a
npodeccroHaNBHOI | HaOMOREHMH 1 PI1 HaBpik | BiageHus MeTogamu
JIeSITEIIBHOCTH W3MEPECHUH IS aHaJM3a ¥ CHHTE3a
OLIEHKU 1 [IPOU3BOJCTBEHHOH,
KOHTPOJISt MOJIEBOH | J1a00paToOpHOH
COCTOSIHUS 9KOJIOTMUYECKOH
(KOMIIOHEHTOB) uHpopmManuu
OKpy Karoiei P11 YMeHue | aHaliu3upoBaTh JaHHbIE
Cpenrl ¢ MOJEBBIX U
HMCIIOJIb30BAHUEM 1a00paTOPHBIX
CTAaTUCTHYCCKUX DKCIIEPUMEHTOB
METOJIOB

2 Mecto qaucuMIuinHbl (MoayJst) B crpykrype OIIOII
Jucuumunaa «Cratuctuyeckass oOpa0OTKa SKOJIOIMYECKMX JAaHHBIX» OTHOCUTCS K
Ob6s3arenbHOl yactu bioka 1 Aucuummae! (MOAynn) y4eOHOTO TIaHa
3. O0beM TUCHMILUTHHBI (MOYJIA)

O6beM nuCIMIUIMHBL (MOXIYNA) B 3a4eTHBIX €IMHHUIIAX C YKa3aHHEM KOJMYECTBA
aKaJeMHUYECKUX 4YacoB, BBIJEJICHHbIX Ha KOHTAaKTHYIO paboTy ¢ oOydarommmucs (1O BHJAM
y4eOHBIX 3aHATUI) U HA CAMOCTOSITENFHYIO paboTy, MPUBE/ICH B TabIuUIE 2.



Tabnuna 2 — O6mmas TpyI0eMKOCTh JUCIUTIITTHBI

Tpyno- o
CemeeT™p | eyrocts O0BbeM KOHTAKTHOI1 paboThI (yac)
dopma y (000) B dopma
Hassanune OIIOII BO | oOyue- acre Y AynutopHas Heay - CPC aTTec-
st Y11 Kypc TOpHast At
(390, .E.) Bcero
0300) nek. | mpak. | ma6. | ITA | KCP
05.03.06 Sxonorma u | qyy | g 5 3 37 Lol | o1t o] 3
TPHPOIOTIONIb30BAHIE

4 CTpyKTypa U co/iepkaHue TMCUUILTHHBI (MOTYJIsA)

4.1 Ctpykrypa tucuuiuiansl (Moayas) aisa O®O

TemaTtnueckuil 1IaH, OTPAXKAIOIMINUN COJEPKaHUE AUCITUTUTHHBI (TIEpEeYeHb Pa3/IeJIOB U TEM),
CTPYKTYpPUPOBAHHOE MO BUIAM Yy4YeOHBIX 3aHATHUH C yKa3aHHEM HX OObEMOB B COOTBETCTBUH C
y4eOHBIM IIJIaHOM, MpUBeaeH B Tabnuue 3.1

Tabnuna 3.1 — Pa3nensl qucturuivHbel (MOIyNsi), BUABI Y4EOHOH NEATENbHOCTH U (HOPMBI
Tekymero koutposst st OO0

Kon pe- Kon-Bo 4acoB, OTBeCHHOC Ha Dopma
Ne Ha3Banue Tembl 3yJbTaTa P
Jlex [pakr JIa6 CPC TEKyIIET0 KOHTPOJIS
o0y4eHus
Oo111e BOIIPOCHI pa30op NpaKTUYECKUuX
NPUMEHEHHS 3aj1a4, MpoBeACHHUE
1| P P/I1 0 8 0 20 Jlat, IPOBCA
KOJIMYECTBEHHBIX METOJIOB cobecenoBanus,
B OHOJIOTHH 1 SKOJIOTHH TECTHPOBAHUE
N a300p IPaKTHYECKUX
[Ipuemsl nepBUUHON Eauaqpn I:)Bejleﬂl/le
2 | crartucruyeckoi o6paboTKI P/I1 0 8 0 15 - 1P
cobeceoBaHus,
JIAHHBIX.

TECTHPOBAHUE
3aKoHBI pacIpeaeIcHus pa3dop MpaKTUIECKUX
OHMOJIOTUUECKUX U 3aj1a4, MpOBEACHHUE

3 PJI1, P/I1 0 8 0 24 /lat, TIPOBCA
IKOJIOTHYECKUX cobecenoBanus,
HEepPEeMEHHBIX TECTHPOBAHUE
CraTuCcTHYECKUE OL[CHKU
reHepajbHBIX MapaMeTpoB,

WJIH HACKOJIBKO TOYHO pa3bop NpaKTHYECKUX

AQHHBIC BEIOOPKU 3aj1a4, MpoBeaACHUE
4|2 P P11, PIII 0 12 0 12 » IPOBCL

COOTBETCTBYIOT cobecenoBanms,

peanbHOCTH. TECTHPOBAHHUE

MogenupoBaHue

HKCIICPHMEHTA.

Hroro no radsmue 0 36 0 71

4.2 CopepsxaHue pa3iesioB M TeM TUCHUILIHHBI (MoayJs) niass ODO

Tema 1 Obwue 6onpocvl npumeHeHUs KOTUUeCMEEHHbIX Memo008 8 OUON02UU U IKOJIOSUU.

Cogepxanuie TeMbl: POib CTATUCTUYECKUX METOAOB B OMOJOTUH U dKojoruu.lIporpammHoe
obOecrieucHHe aHanM3a JaHHBIX.HECKOIBKO CIIOB O TEPMUHOJIOTHU.XapaKTep OHOJOTUICCKUX H
9KOJIOTHYECKUX JaHHBIX. BRIOOPOYHBII METOT HCCIICIOBAHUSI.

@opMBI M METOJABI TPOBEACHHS 3aHATHH TIO0 TeMe, NPUMEHsSEMbIE 00pa3oBaTeIbHBIC
texHonoruu: Jlekuuu, npakruku, CPC.

Bunbl camocToATenbHONW TOATOTOBKM CTYACHTOB TO Teme: UYTeHue mnpeanaraeMoi
npernoaaBaTesieM y4eOHON W HaydyHOW JHWTEepaTyphl M HHTEPHET-PECYPCOB TIPU TIOATOTOBKE K
NPAaKTUYCCKUM 3aHITHSM C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPOrPaMM, a TAKKe TPHU MOJTOTOBKE
K 3a4eTy.

Tema 2 Ilpuemvl nepsuunoli cmamucmuieckou 06padbomKu OaHHbIX.
Conepxanne Tembl: Cratuctudyeckue psabl.lpadudeckmii  ananuz.CraTHCTHYECKHE



XapaKTepUCTUKH BEIOOPOYHON COBOKYITHOCTH, MJTH KaK CXKaTO OMUCATh JaHHBIE.

@opMBl U METOJABI NPOBEACHMS 3aHATHI 1O TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
texHosioruu: Jleknuu, npaktuku, CPC.

Buasl caMOCTOATENBHOW IOArOTOBKM CTYAEHTOB 10 TeMe: UreHue npenmaracMou
npernojaBaTesneM ydyeOHOM M HayyHOW JIMTepaTypbl M HMHTEPHET-PECYPCOB IPHU MOATOTOBKE K
IIPAKTUYECKUM 3aHATUSM C UCIIOJb30BaHUEM KOMIIBIOTEPHBIX MIPOTPAMM, a TAKXKE IPHU MOATOTOBKE
K 3a4eTy.

Tema 3 3axomnsl pacnpedenenuss OUONOSUYECKUX U IKOTOSULECKUX NePEeMEHHBIX.

Conepkanrie  Tembl:  BepositTHoCTh  coObITHs.3akoH  pacmpenenenus. HopmansHoe
pacnpenenenue.llonsiTue  acumMeTrpum M 3Kclecca  pacupeneneHud.  MoaenupoBaHue
AKCIIEPUMEHTA.

®dopMBl W METOABI TPOBEICHUS 3aHATHA TO TEeMe, NPUMEHsIEMble OOpa30BaTeIbHbIC
tTexHosnoruu: Jlekunn, npakruxu, CPC.

Buabel caMocCTOATENBHON TMOATOTOBKHA CTYAEHTOB MO Teme: YUTeHue mnpeaaraemMoit
npenojaBaTesieM y4eOHOW M HAaydHOW JIMTEpaTypbl M HMHTEPHET-PECYPCOB TPHU TMOATOTOBKE K
MPAKTUYECKUM 3aHSATHUSIM C MCIOJIb30BAHUEM KOMITBIOTEPHBIX MPOrPAMM, a TAKXKe MPU MOJATOTOBKE
K 3a4eTy.

Tema 4 Cmamucmuueckue OYeHKU 2€HEePAlbHbIX Napamempos, UlU HACKOJIbKO MOYHO
OaHmuble 8bIOOPKU coomeemcmeyom peanbiocmu. Moodenuposanue sxcnepumenma.

Copnepxanne Tembl: CtaHnapTHas omuOKa cpeaHero 3HaueHus./[oBepuTenbHbI HHTEpBa
nsi cpenHero  3HadeHus.lIpoBepka cratucthyeckux THUNOTE3l0CTOBEPHOCTH  BBIOOPOUYHOIM
Pa3HOCTH. Hynesas u aJIBTCpHATUBHAS TUIOTE3bI. ITonsTue KpUTEpHUs
nocroBepHocTH.Knaccudukanuss ~ KpuTepueB  JOCTOBEPHOCTH.  [IpoBepka  HOpMaJIbHOCTH
pacnpenenenuss B maketre STATISTICA.Mcnonp3oBaHue mnapaMmMeTpuueckux Kputepues B MS
EXCEL.bpakoBka BEIOPOCOB U KPUTEPUU UCKITIOUEHHsI. MoJienupoBaHie SKCIIEpUMEHTA.

@opMBl MU METOABI NPOBEACHMS 3aHATHUI 1O TeMe, NpPUMEHsAEMble 00pa30BaTEIbHBIC
texHoJyioruu: Jleximu, CPC.

Buasl caMOCTOATENBHOM IOATOTOBKM CTYAEHTOB 10 TeMe: UreHue npenmaracMou
npenogaBaTeneM y4eOHOM M HayyHOM JMTEpaTypbl M HMHTEPHET-PECYPCOB MpPU TMOATOTOBKE K
IIPAKTUYECKUM 3aHATUSAM C UCIOJB30BaHUEM KOMIIBIOTEPHBIX ITPOTPAMM, a TAKXKE IPHU MOATOTOBKE
K 3a4€Ty.

5 MeToanueckue yKka3anus AJs 00y4alomuUXcs M0 M3YYEHHI0 M Peau3alii TUCHUTLIUHBI
(MomxyJin)

5.1 MerToanyeckue PpPeKOMEHJAANMU O0yYAKIIMMCS 10 H3YYEHHI0 [JUCUMIUVIMHBI M 10
o0ecrneYyeHNI0 CAMOCTOATEILHOI padoThI

CamoctosaTenpHas paboTa BKIO4aeT paboOTy ¢ yuyeOHOW M HAayyHOM IMTepaTypod mpu
MOATOTOBKE K TMPAKTHUYECKUM 3aHATHSAM, JIEKIUSIM M K 3a4eTy, paboTy C HOPMaTHUBHOM
nokymeHTtanueit. CamocrosiTenbHas paboTa MPOBOIUTCS C LENIbI0: CUCTEMATU3alUU U 3aKPEIUICHNUS,
yOIyONeHUsI U PaCHIMPEHUs] TEOPETUYECKUX 3HAHUN W MPAKTUYECKUX YMEHUMU, MPUOOpEeTaeMbIX
CTY/ICHTAaMHU B XOJI¢ ayJAMTOPHBIX 3aHATHH; (OPMUPOBAHUS YMEHUU HCIIOIH30BATh CIEIUATBHYIO
JUTEepaTypy; Ppa3BUTHs TMO3HABATENBHBIX CHOCOOHOCTEH M  aKTUBHOCTH  OOYyYalolIuXcs;
(GOpMUPOBaHUS  CAMOCTOSITEILHOCTH  MBIIUICHHUS, CIIOCOOHOCTH K CaMOpPAa3BHTHIO,
CaMOCOBEpILIEHCTBOBAaHUIO U CaMOpealiu3allid; pa3BUTHUA  HMCCIEAOBATEIbCKUX  YMEHHU.
CamocrtosiTenbHass  paboTa Mpu M3yYEHUH [UCHUIUIMHBI TOApa3Jeisercs Ha Tpu Buaa: 1)
ayJUTOPHASI CAMOCTOSITeNIbHAsT paboTa (BBITOJIHEHNE MPAKTUICCKUX 3aHATHH); 2) CaMOCTOSTEIbHAS
paboTa 1moja KOHTPOJIEM IpernojaBaTelis (TBOPUECKHE KOHTAKThI, UIAHOBbIE KOHCYJIBTAI[UH, 3a4€T);
3) BHeayAMTOpHAas CaMOCTOSITeNbHAs padoTa MPHU BBITOJHEHUU CTYICHTOM JIOMAIIHUX 3aJaHuil



y4eOHOTO M TBOPYECKOIO XapakTepa (NMOArOTOBKAa K JICKIMAM, HHIUBUAyalbHBIE PabOTHl IO
OTJIEIbHBIM pa3/iesiaM COAEpKaHMs NUCLUUIUIMHBI, TOATOTOBKA K 3a4ETY).

KoHTpoJibHbIEe BONIPOCHI AJIsi CAMOCTOSATEIbHOH OLEHKH KA4eCTBA OCBOCHUS Y4eOHOM
AUCHMILINHBI:

1. OcHOBHBIE TOHATHS OMOMETPHUM (CTATUCTUYECKAs COBOKYITHOCTh, €AMHUIA HAOIIOACHN,
NpPU3HAK, BapbUPOBAHUE MTPU3HAKOBU MX MPUUMHBI). OMIMOKHU HU3MEpEHUil.

2. Tunsl H5KOJIOTMYECKUX JTaHHBIX. CTaTUCTUYECKUE PSJIbl U UXTPaPUKU.

3. BpIOOpOYHBI M CIUIOIIHOW METObl MCCIENOBaHMS, MPEUMYIIECTBA M HEIOCTATKH.
[ToHsiTHE TeHEepaIbHOW COBOKYITHOCTH M BBIOOPKH, IPUMEPHI.

4. Penpe3eHTaTUBHOCTh  BBIOOpOK. CrocoObl  B3STUS  BBIOOPOKHU3  TE€HEpabHOM
COBOKYITHOCTH.

5. CreneHHble M CTPYKTYPHBIE CpPEIHHE BEIMYUHBI, (POPMYIBI pacueTa M 3HAYCHHUE IPH
00paboTKe IKOJOTHICCKUX JTAHHBIX.

6. IlokazaTenu Bapuauuu, GOpMyIbl pacueTa U 3HaYeHHE NMPU 00pabOTKE IKOJOTHUECKUX
JTAaHHBIX.

7. TlonsATHE BEPOATHOCTH. ANpPUOpPHAs M allOCTEPUOpPHAs BEPOSATHOCTb, NMPUMEPHI. 3aKOH
HOPMAJIbHOI'O paclpeAeeHus IPU3HAKOB, TapaMeTPbl HOPMAIbHOIO PACIIPEAEIEHUS.

8. IlpaBuno 3-x curm, €ro MpaKkTU4YECKOe MPUMEHEHHE. DMIIMPUUECKOEe U TEOPETUUYECKOE
pacripesielieHue MPU3HAKOB (DKOJOrMUYecKUX Mokasareneit). IlonsTHe acuMMeTpuum M 3Kclecca
AMIMPUYECKOTO PaCIPEICIICHNUS.

9. CratucTHYeCKOE OLICHMBAHME T'€HEPAJIBHBIX MAapaMEeTpOB. TodeuyHbIE M HWHTEPBAJIbHBIC
ouneHku. IloHsATHE JOBEPUTENBHON BEPOSITHOCTH W YPOBHS 3HAYMMOCTH IIPM  pacuere
JIOBEPUTENbHBIX NHTEPBAJIOB AJIs1 BHIOOPOUYHBIX CPEIHUX 3HAUECHUH.

10. OcHoBHBIE 3ajayM, pelmacMble IpPU CTAaTUCTUYECKUX cpaBHeHusX. Ilonsrue
JIOCTOBEPHOCTH BBIOOPOUHOM pazHocTH. HyneBas u ansrepHaTtuBHas ruroresbl. [loHsTHE KpUTEpHS
JIOCTOBEPHOCTH.

11. IlomsThe ypOBHA 3HAYUMOCTH IIPUMEHHUTEIBHO K KPUTEPUSAM JOCTOBEPHOCTH.
Knaccudukamum kputepueB nocToBepHOCTH. IpenmylecTBa U HETOCTATKU MApaMETPHUECKUX H
HENapaMeTPUIECKUX KPUTEPUEB TOCTOBEPHOCTH.

12. CrocoObl TNPOBEPKHM HOPMAIBHOCTH SMIIUPUYECKOrO pacHpeiesieHus MpU3HaKa.
Kputepuu cornacus (HopManbHOCTH), yCIOBUS X TPUMEHUMOCTH.

13. Tlapamerpuueckue KpuTepuu paznuuuii: t-kputepuii CtbhloneHTa W F-kputepuit
®umiepa. O61acTh UCHIOIB30BAHMUS, POPMYIIBI pacueTa, yCIOBUsI IPUMEHHUMOCTH.

14. Hemapamerpuyeckue KpUTEpPUM pa3auuMili: Kpurepud MaHHa-YUTHHM, KpUTEpPHUI
Bunkokcona, kputepuii 3HakoB M Kpurepuidl cepuil Banpna-Bonedosuma.  O6nactb
MCIIOJIb30BaHUs, YCIOBHSI IPUMEHUMOCTH.

15. Jucnepcuonubii aHanmu3. CymHoOcTh MeTona. OCHOBHBIE TOHSTHS W TEPMHUHBI
(pe3ynbTaTUBHBIN MpU3HAK, (aKTOp, Ipafgauuu (GakTopa, AUCIEPCUOHHBIA KOMIUIEKC, UX BUJbI).
HyneBas u anbrepHaTUBHASI TUIIOTE3bI B AUCIIEPCHOHHOM aHAJIM3E.

16. OcHOBHBIE 3Tanbl AUCIEPCHOHHOIO aHAIU3A.

17. Bugsl JAWCHEPCHOHHOTO aHAlK3a. YCIOBUA NPUMEHUMOCTH  KIJIACCHUYECKOTO
IapaMeTpUIECKOro JUCIEPCUOHHOTO aHainu3a. HemapameTpudeckuil JUCIEPCUOHHBIN aHAIM3.

18. TlonsaTHs «pyHKUMOHANbHAs CBSA3b» M «KOppeIslus», npumepbl. OCHOBHBIE ATaIlbl
KOPPEJSILIMOHHOTO aHAIN3a.

19. 3HaueHue Kod(pPUUMEHTa KOppENsALUH, BUABI, Tpajalys, YCIOBUS NPUMEHHUMOCTH.
[TonsiTue ko3¢ puIeHTa 1eTepMUHALINY.

20. Ompenenenue T0CTOBEPHOCTH KoddummeHTa koppessinun. Koppensus 1 npruauHHO-
CJIEJICTBEHHAs 3aBUCUMOCTb. [IOHTHE JT0KHOW N 4YaCTHOM KOPPEIALUY.

21. Tlonsatme o perpeccun. CyIIHOCTh PETPECCHOHHOIO aHajgM3a W 00JacTb ero
npuMeHeHrs. OCHOBHBIE 3Tallbl PErPECCUOHHOTO aHATN3a.

22. Buzbl perpecCUOHHBIX CBA3EH, ypaBHEHUs, rpadudeckre MOJIeNIu PEerpecCHu.

23. Onpenenenre JOCTOBEPHOCTH NTapaMETPOB PErPECCUOHHOIO YPAaBHEHNUS U aJIcKBaTHOCTU
ypaBHeHUs perpeccun. Perpeccus u BeIOpochl. Perpeccust 1 HEOAHOPOIHOCTH BBIOOPKHU.



24. Ananu3 BpeMEHHBIX PsJI0B, OCHOBHBIE 3Tallbl.

25. MHOXeCTBEHHas! perpeccusi, CyluHOCTh, ypaBHEHHE. METO/Ibl MOIIAaroBOM perpecCcum.

26. OTnnure MHOTOMEPHBIX METOJOB aHaiu3a OT OAHOMEpHbIX. CYIIHOCTh KJIACTEPHOrO,
JUCKPUMUHAHTHOTO U (PaKTOPHOTO aHAIHU30B.

27. OCHOBBI TEOpHWH TUIAHMPOBAHHUS SKCHEPUMEHTOB. Bumbl skxcriepumenToB. [Ipobiema
MHUMBIX MOBTOpHOCTEH. Cxema MOJHOTO (hakTOpHOro sKkcrmepuMeHTa. CTaTUCTUYECKHUE METOJbI
00pabOTKH HKCIIEPUMEHTATBHBIX TAHHBIX.

28. MogenupoBaHue Kak METOJ HCCIENIOBAaHUS CIOXKHBIX cucTeM. Kiaccudukanus
Mozeneil. CTaTucTuieckoe, aHAIMTUYECKOE U UMUTALIMOHHOE MOJIETTMPOBAHUE.

29. MareMaTH4eCcKrUe MOJIENIA POCTa MOMYJISIIUNA, MOJECTUPOBAHUE YKOCUCTEM.

30.ITocranoBka skcriepuMerTa. OTOOp MEPBUYHBIX TAHHBIX JUIS MPOBEACHUS dKCIIEPUMEHTA
JUISL pa3JIMYHBIX KOMIIOHEHTOB OKPY:KAIOIIEN CpeIbl.

[Tpu peanuzanuu JUCHUILTUHBL (MOJYJIs) IPUMEHSETCS JIEKTPOHHBIN y4eOHBbIH Kypc,
pa3MelEHHbIH B cucTeMe 3J1eKTpoHHOro o0yueHus Moodle.

5.2 OcoOGenHocTn opraHu3anuu oO0y4eHUsl JJs JHUL C OrPAHUYEHHBIMH BO3MOKHOCTSIMHU
310POBbSI 1 HHBAJIN/I0B

[Tpu HEOOXOMMMOCTH OOYYAIONIMMCS U3 YHCIIA JIUII C OTPAaHMYECHHBIMI BO3MOKHOCTSIMH 3/I0POBBS H
MHBAJIHUOB (T10 3asBJICHUIO 00YYaIOIIEerocs) MpeJoCTaBIseTcs yueOHast HHPOPMaIHs B JOCTYITHBIX
¢dopmax ¢ yueToM UX UHIAUBUAYAIBHBIX ICUXO(QU3NIECKHX OCOOCHHOCTEH:

- JUIS JIUL] ¢ HApYIIEHUSIMU 3pEHUsS: B NTeYaTHOM (popMe YBEIHMYEHHBIM pUdTOM; B popme
3JIEKTPOHHOIO JIOKYMEHTA; WHJUBUTyaJIbHbIC KOHCYJIbTallU! c MIPUBJICYCHUEM
TU(IIOCYpIOTIEPEBOAUNKA; MHIMBUAYAIbHBIC 33aHNs, KOHCYJIbTALUU U JP.

- U1 JIML ¢ HAapYIIEHUSIMU cllyXa: B re4aTHOM (opme; B hopMe 3JEKTPOHHOTO JOKYMEHTA;
WHJUBU]lyallbHbIE KOHCYIBTALMU C IPUBJICYEHUEM CYPAONEPEBOIUNKA; MHAUBUAYAJIbHbIE 3a/1aHUS,
KOHCYJIbTAIlH U Jp.

- 7Isl TUI] C HapyUICHUsIMHU OTIOPHO-ABUTaTENBHOTO ammnapara: B ne4atHoi gopme; B popme
AJIEKTPOHHOTO JOKYMEHTA; MHIUBUyaJIbHbIC 3a/1aHUsI, KOHCYJIbTAlUU U JP.

6 ®oHI OLEHOYHBIX CPEACTB /JIl NMPOBEAeHHs] TEKYIIero KOHTPOJIS U MPOMEKYTOYHOM
arrecTauMu 00y4aroIMXCcs M0 JMCUMILINHE (MOTYJIIO0)

B coorBerctBum ¢ tpeboBanumsiMu PI'OC BO mns arrecranum  oOydarommxcs Ha
COOTBETCTBUE MX IEPCOHANBHBIX JOCTHKEHUM IUIAHUPYEMBIM pe3yiasraTaM OOydeHHUs 110
JUCLUIUIMHE (MOJIYI0) cOo3/aHbl (DOHIBI OLEHOYHBIX CPENCTB. THIOBBIE KOHTPOJBHBIC 33JaHUS,
METOJIMYECKUE MaTepHalIbl, ONPEAEIAIOIUE MPOLETYphl OLIECHUBAHUS 3HAHUM, YMEHUN U HaBBIKOB,
a TaKXKe KPUTEPHUM U I0Ka3aTesld, HEOOXOAUMbIC Ul OLEHKU 3HAaHWN, yMEHUH, HABBIKOB U
XapaKTepU3yIOIIUe ATAIbl (OPMUPOBAHUS KOMIIETEHIUI B MpoOIlecce OCBOEHUS 00pa30BaTeNbHON
MpOTrpaMMBbl, ipescTaBieHbl B [Ipunoxenun 1.

7 Y4yeOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 00eceYyeHrue TUCHUIJIMHBI (MOLYJIs1)

7.1  Ocnoenaa numepamypa

1.  Kyxoa, A. A. buomerpus : yueOHoe mocobue : B 3 vactsiax / A. A. XKykosa, M. JL
Munen. — Munck : BI'Y, 2019 — Yacte 1 : OnucarensHas cratuctuka — 2019, — 100 ¢. —
ISBN 978-985-566-756-9. — TekcT : aneKTpoHHbIH // JIaHb : 31€KTpOHHO-OUOINOTEYHAs CUCTEMA.
— URL: https://e.lanbook.com/book/180430 (mara obpamenus: 18.07.2024). — Pexum gocryma:
JUJIS aBTOPU3. TIOJIb30BATEIICH.

2. Karmaxos, II. C. buomerpus : yuebHoe mocobue ans ByzoB / II. C. Karmakos,
B. I1. I'aBpunenxo, A. B. Bymos ; nox o6meii penakiueit I1. C. KatmakoBa. — 3-e u3sg., nepepad.



u jgon. — Mocksa : HznarensctBo IOpaiit, 2023. — 186 c. — (Beicmiee oOpa3oBanue). —
ISBN 978-5-534-15732-1. — Tekcrt : snexktpoHHb // OOpa3zoBarenbHas muiatgopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/509561 (nara oOpamenus: 22.07.2024).

3. Ilymumuna, T. B. Craructuka : yyeOnoe nmocooue / T. B. lllymununa. — Camapa :
Caml'AY, 2023 — Yacrtp 1 : O6mias Teopus cratuctuku — 2023, — 124 ¢. — ISBN 978-5-88575-
722-5. — Teker : 3nekTpoHHbIM // JlaHp : 37ekTpoHHO-OMOIMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/370145 (mata oOpamenms: 18.07.2024). — Pexum goctymna: yis
aBTOPU3. MTOJI30BATEIICH.

7.2 /lononnumensnaa tumepamypa

1. Kepamsmos, H.H. MaremaTtnueckue meroasl B 6uosnoruu / H.H. Kepasmos .— Ilen3sa :
IIT'AY, 2017 .— 192 c. — URL: https://lib.rucont.ru/efd/579006 (nata oopamenus: 18.07.2024)

2. CoBpeMeHHBIE METOJbl OMOMETPUU B MCCIEIOBAaHUU pacTeHuil. YueOHoe mocobue. /
B.. ABneeB .— OpenOypr : ®I'BOY BIIO Openbyprckuii rocyaapcTBEHHBIH arpapHbIi
ynusBepcurer, 2015 .— 128 c¢. — ISBN  078-5-88838-946-1 .—  URL:
https://lib.rucont.ru/efd/574573 (nata obpamenus: 18.07.2024)

3. Crarucruka. Y. 1. O6mas Teopust cTaTucTHKY : pabodas terpaap / lymununa T.B. —
Camapa : PULL CI'CXA, 2018 .— 65 c. — URL.: https://lib.rucont.ru/efd/641418 (nara obpamienus:
07.09.2023)

7.3 Pecypcovt ungpopmayuonno-menekommynuxkayuonnou cemu "Hnmepuem',
6KII0YaAA  npogheccuonanvHvle 0a3zl OAHHLIX U UHOOPMAUUOHHO-CRPABOYUHDbBLE
cucmemul (npu HeobX00UMOCmMU):

1. Hayunast snexkrponnass Oubnmoreka «eLIBRARY.RU» — Pexum nocrymna:
https://elibrary.ru/

2. O6pasosarenpHas miardopma "FOPAUT"

3. Odunuanbuerii caiit GenepanbHOii cIy>KOBI 110 HAA30PY B cepe MPUPOAONOTH30BaHUS
(Poctipupomnanzop) URL: https://rpn.gov.ru/

4. DnexktpoHHO-OubnMoTeunas cucrema "JIAHB"

5. DnektpoHHO-OuOnuoTeunas cucrema "PYKOHT"

6. Open Academic Journals Index (OAIJI). [Ipodeccronanbras 6a3a qaHHBIX - Pekum
noctyma: http://oaji.net/

7. [Ipesunentckast Oubnmoreka um. b.H.Enenumua (0a3a gaHHBIX pa3IHMYHBIX
npodecCHOHANIBHBIX 00nacTeil) - Pexxum gocryma: https:// www.prlib.ru/
8. Nudopmannonno-cnpaBoynas cucreMa "Koncynsrant Ilmroc" - Pexxum moctyna:

http://www.consultant.ru/

8 MarepuasbHO-TeXHHYECKOEe o0ecredyeHue JAUCHMIUIMHBI (MOAYJs) W TepevYeHb
HH(OPMAIMOHHBIX TEXHOJIOTHii, HCIO/Ib3yeMbIX MPH OCYILIECTBJICHHM 00pPa30BATEJILHOIO
npouecca no AUCHMILINHE (MOYJ/II0), BKJIKOYAs NepevyeHb MPOrPpaMMHOro odecneyeHust

OcHOBHOE 000PYI0OBAHUE:

- IIpoekTop
I[IporpaMMHO€E 00ecIIeYeHHE:
- Microsoft SharePoint Server 2010
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassanue OITOII BO, | Koxa n popmynuposka komnereHun | Ko u opMyIMpoBKa HHAMKATOPA JOCTIKEHUS
COKpaIeHHOe u KOMIETEHIINU

05.03.06 «2xonorus u | OIIK-3 : Cnocoben npumeHsTh 6a3 OIIK-3.4k : OGpabatbIBaeT U CUCTEMATU3UPYET P

[IPUPOJIONIOIB30BAHUE | OBBIE METOJIbI IKOJOTMUECKUX HCCIT €3yJIbTaThl OJIEBBIX U JJA00OPAaTOPHBIX HAOIOACH

» €0BaHMi A7 peleHus 3ajad npo M ¥ U3MEPEHUH JUIsl OLUEHKH U KOHTPOJIS COCTOS

(b-3I0) (heccHOHATBHOM NEATETHHOCTH HUs (KOMIIOHEHTOB) OKPYIKAFOIIEi CpeJbl C HCIO
JIb30BAHUEM CTATHUCTUUECKUX METO/I0B

Komnerenus cunrtaercst cOpMUpOBAaHHONW Ha JTaHHOM ATale B CIy4yae, €CIH MOJIyYEHHbIE
pe3ynsraThl OOyueHHMs] 10 JUCLMIUIMHE OLEHEHbl IOJIOKUTENbHO (AMama3oH KpHUTEpHUEB
OLICHUBAHMSI PE3YJILTaTOB O0YUYEHUS «3a4TECHO», «YIOBIECTBOPUTEIHHOY, «XOPOIIO», KOTIUIHOY). B
cllydae OTCYTCTBHSI IIOJIO)KMTEIbHOW OLIEHKM KOMIIETEHI[MS Ha JaHHOM »JTale CYHUTaeTcs
Hec(pOPMHUPOBAHHOM.

2 Tloka3aTe/M OLlCHNBAHUS IVIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHHus

Komnerennust OIIK-3 «Crnioco6eH npuMeHSITh 6a30BbIE€ METOIbI SKOJIOTHUECKUX
UCCIIEIOBAHUM [Isl pEIICHUS 3a/1a4 MPOPECCHOHANBHOMN AeITeIbHOCTIY

Ta6muia 2.1 — Kputepuu OlleHKH UHANKATOPOB TOCTHXKCHHUS KOMITETEHIIUN

Pe3ynbraTsl 00y4eHus 10 JUCLUIUINHE

T

K
Koa u popmynupoBka uHAUKAT " Kpurepuu onieHuBaHus pe3yyibT
Opa IOCTHXKEHHUs KomneTeHuun | O | aToB O0yUCHUS
pe Pesynbrat
pe
3_
3_
Ta
Ta
OIIK-3.4k : O6pabaThIBaeT 1 C 000CHOBBIET METOIBI 00PaOOTK
METOJIOB 00paOOTKH pe3yIbTaT
HCTEMATH3UPYeT pe3ynabTaTel mo | P 3H 1 pe3yNbTaToB MOJIEBBIX U 1a00
OB II0JIEBBIX U JJADOPATOPHBIX H N
JIEBBIX U TAOOPaTOPHBIX HAOIIO pil| aH N PaTOPHBIX HAOIIOJCHUHN U 3aMe
o o abIIoIeHui U 3aMepOB;CTaTHCT
JICHUI M M3MEPEHHH JUIsl OLICHK 1 ue POB, CTAaTUCTHYECKHX METO/IOB

HYCCKHUX MCTOOO0B aHaInu3a
1 U KOHTPOJIS COCTOSTHUSL (KOMH aHajiu3a

OHEHTOB) OKPYXKaIOIIEeH Cpeibl

v
C UCHOJIb30BAHNEM CTATUCTHHCC | p AHATM3UPOBATH JAHHBIC TIOJIEBBI | W BIUSHHS PA3UYHBIX 0OBEKTO
KUX METOJIOB hi§ M

e | XM a00paTOPHBIX SKCIIEPUMEH | B M BUIOB XO3SHCTBEHHOH JIEsT
1 ue | TOB €JbHOCTHU Ha PUPOJHYIO CPEay
, MacITad uX BO3ICHCTBUS

YCTaHaBJIMBACT 3aKOHOMCPHOCT

H | BmanmeHms Meromamu aHanmsa u
aB | CHHTe3a MPOM3BOJCTBEHHOM, 110
bl JIeBOH | 1a00paTOPHOHN IKOJIOT

K MYeCKOi HHpOpManuu

BJIAJIEET CIIOCOOHOCTBIO HHTEPI
PETUPOBATh MOJIYYEHHBIE PE3YIl
bTaThbl

[u—

Tabnuua 3amonHAeTcss B COOTBETCTBUU ¢ pasznenoMm | PabGoueil mporpamMmbl TUCHMILUIMHBI
(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPEICTB

Ta6muua 3 — [lepeueHb OIIEHOUHBIX CPEACTB MO TUCHUILIAHE (MOIYIIIO)



KoHTponupyemble IIIaHupyeMbIe pe3y
JBTATHl 00yYCHUS

KoHTponupyembie TeMbl

HaumeHoBaHHE OIIEHOYHOTO CPEACTBA U TP
encrasienne ero B DOC

JUCHUTIIIMHBI

Texymuii KOHTPOIb

IIpomexxyTounas art

TecTarus
Ounas dopma oOyueHus

P1 3HaHHe : METOJIOB 00pabo IIpakTuueckas pabo CoBeceoBame
TKH PE3yJIbTATOB MOJIEBBIX Ta A
1 1ab0paTOPHBIX HAOMIO
eHuit u 3amepoB;cTatuctn | 1.1. O6mme Bonpocs: npy | 1IPaKTHUECKas pado | o .

YECKMX METOJIOB aHAJIN3a MEHEHHs KOJMYeCTBEHHbl | T2
X METO0B B OMOJIOTUHU U
3KOJIOTHH Tect CobeceoBanue
Tect Tect
IIpakTrueckas pado
P p CobeceoBanue
Ta
INpakTHdeckas pado Tecr
1.2. [IpuemMsbl nepBUYHOIM Ta
CTaTUCTHYECKOI 00paboT
K1 TaHHBIX. Tect CobecenoBanue
Tect Tect
P1 YMeHue : aHaJIM3UPOBATh 1.3. 3akoHBbI pacnpeneneH
A P pacripelt [pakTndeckas padco
JTAaHHBIC MOJICBBIX U JTA0Op | Hs OMOIIOTHYECKUX U IKOJT a Tect
ATOPHBIX KCIIEPHUMEHTOB OTHUYECKUX TIEPEMEHHBIX
1.4. Ctatuctudeckue ore
HKH TCHEPAbHBIX ITapame
OB, MJIH HACKOJIBKO TOU
TPoB, [pakTndeckas padco
HO JIaHHBIC BBIOOPKH COOT a Tect
BETCTBYIOT PEATLHOCTH.
MopenupoBaHue 3KCIepu
MEHTA.

P1 Hagrbik : BnageHuss METOI I[IpaxTuyeckas pado CoBecernopariie
aMu aHalli3a U CHHTE3a II Ta A
POH3BOJICTBEHHO, MOJIEB
ol 1 1aGOPaTOPHOM KOO Ilpaxruyeckas pado | .

. 1.3. 3akoHsI pacnipesiennied | g
TH4YecKoi nHdopMarm

¥st OMOJIOTHYECKHUX U DKOJI

OTHYECKUX MEPEMEHHBIX Tect CobeceoBane
Tect Tect
IIpakTrueckas pado
Tap p CobecemoBanue

1.4. CraTucTHYECKHE OLIE

HKH T'€HePAIbHBIX IapaMe | [Ipakrrueckas paGo

TPOB, MM HACKOJILKO TOY | g Teer

HO JIaHHBIE BBIOOPKH COOT

BETCTBYIOT PCaIbHOCTH. Tect CobecenoBane

MopenupoBaHue 3KCIepU

MEHTA.
Tect Tect

4 Onucanue Npoueayps! ONCHUBAHUS

KadectBO cPoOpMHUpOBAaHHOCTH KOMIIETEHIIMH HAa JaHHOM JTame OICHUBACTCS IO
pe3yaprataM TEeKyLIUX W MPOMEXYTOUYHBIX aTTECTAllMil MPU MOMOLIM KOJIMYECTBEHHOW OLICHKH,




BbIp@)XKEHHOUW B Oamnax. MakcuMmanbHas cymMma OaijioB mo AucuuiuinHe (Monynmio) paBHa 100
Oasuiam.

O1neHoYHOE CPEeaCcTBO
Bup yuebnoit nesrensuoctn Orser o . CobecenoBa|CobecenoBanu
MPaKTHYECKON TecTbl Hroro
Hue 1 e2
pabote
Jlexuun - - - -
[IpakTuueckue 3aHATUSA 20 - 10 10 40
20C - 40 - - 40
IIpomexyTo4Has aTTecTanus 20 - - - 20
Hroro - - - - 100

Cymma GaisioB, HaOpaHHBIX CTYAEHTOM IO BCEM BHAaM yueOHOM NeATeNTbHOCTH B PaMKax
JTUCIUIUIMHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBHUHU C TaOIHUIIEH.

Cymma 6amnoB [ Onenka mo npomesxy

o XapakTepHCcTHKa KauyecTBa C(OOPMUPOBAHHOCTH KOMITETEHINH
110 JUCLIUIIINHE TOYHOMH aTTECTALUH

CTyaeHT 1eMOHCTPHPYET COPMHPOBAHHOCTh JHUCIHUILUIMHAPHBIX KOMIIETEHINH, 00
HapyKMBaeT BCECTOPOHHEE, CUCTEMAaTHIeCKoe U NTy0OKoe 3HaHHE y4eOHOTro MaTep
«3aUYTCHOY / HaJla, yCBOMJI OCHOBHYIO JIUTEPATypPy U 3HAKOM C JONOJIHHUTENBHON JIUTEPATYPOH, pe
ot 91 o 100 COTIHIHOY KOMEH/IOBaHHOI TPOrpaMMoi, yMeeT CBOOOIHO BBINOIHATH IPAKTUUECKUE 3a1aHN,

IIpelyCMOTPEHHbIE IPOrpaMMOii, CBOOOIHO ONlepHpyeT MPUOOPETEHHBIMA 3HAHUSIM
U, yMCHUSMH, IPUMEHSCT UX B CUTYyaLUsIX IOBBIICHHOHN CI0KHOCTH.

CTyneHT AeMOHCTPHPYET COPMUPOBAHHOCTD AUCHHUILIMHAPHBIX KOMIIETCHIIUA: OC

76 90 «3auTeHO» / HOBHBIE 3HaHHs, YMEHHsI OCBOCHBI, HO JIOMYCKAIOTCsl HE3HAUUTENIbHBIC OIIMOKH, HET
or /b a0 «XOPOILO» OYHOCTH, 3aTPyIHEHUS NPU aHATUTHUECKUX OIEpaLusiX, IePeHOCce 3HAaHUM U YMEHU
Y Ha HOBBIC, HECTAHIAPTHBIC CUTYalluH.

CTyI[eHT JACMOHCTPUPYET C(l)OpMI/IpOBaHHOCTL JAUCHUITMHAPHBIX KOMIICTCHIIMI: B X

«3auTeHO» / 0J1¢ KOHTPOJIBHBIX MEPOIIPUSTHH TOITyCKAIOTCS 3HAUUTEIIBHBIE OIIMOKH, IPOSIBISIETC
ot 61 1o 75 «yIOBJIETBOPHUTENILH | S OTCYTCTBHME OTAECIbHBIX 3HAHUM, yMEHHMH, HABBIKOB 110 HEKOTOPBIM TUCLUILIMHADH
o» BIM KOMIICTCHIIUSM, CTYICHT HCIIBITBIBACT 3HAYUTENbHBIC 3aTPYAHEHHS TIPU OIIEPUP

OBaHUH 3HAHUSAMU U YMECHHUSAMMU IIPU UX IIEPEHOCE HA HOBBIC CUTYallUH.

«HE 3a4TCHOY /
ot 41 10 60 V crynenTa e chOPMUPOBAHBI AUCHUILTMHAPHBIE KOMITETCHIIUH, TPOSIBISIETCS HEIO

CHEYNOBICTBOPUTEIL | 1o roypocTh 3HAHUM, yMEHHUH, HABBIKOB.
HO»

«HE 3a4TCHOY /
ot 0 110 40 I[I/ICI_II/IHJ'H/IHapHI)Ie KOMIICTCHUHUU HEC C(l)OpMPIpOBaHI)I. HpOS{BJ’IS{eTCS{ IIOJIHOC WIJIN

«HCYOBJICTBOPHTCIID MIPAKTUYCCKHU MTOJIHOC OTCYTCTBUEC 3HaHHfI, yMCHHfI, HaBBbIKOB.
HO»

5 IlpumepHbIe OlIeHOYHBbIE CPeICTBA

5.1 llpumepHbIil epeyeHb BONPOCOB MO0 TeMaM

1. OcHOBHbIE NOHATHUS OMOMETPUHN (CTATUCTHUECKAs COBOKYITHOCTb, €IMHUIA HAOJIIONECHNUS,
IPU3HAK, BapbUPOBAaHUE TPU3HAKOB U MX MPUUMHBI). OMMOKN U3MEpEHU.

2. Turbl 5KOJIOTUYECKUX JaHHBIX. CTAaTUCTHUECKUE PSAABI M UX IpadUKu.

3. BbIOOpOYHBIH W CIUIOIIHOW METOJbl HCCIENIOBAaHUS, MPEUMYIIECTBA W HEJAOCTATKH.
[ToHsiTHE TeHepallbHOW COBOKYITHOCTH U BBIOOPKH, IPUMEPHI.

4. Penpe3zentaTuBHOCTh BbIOOpOK. CmocoOBbl B3ATHS BBIOOPOK W3 TE€HEPATBHOMN
COBOKYITHOCTH.

5. CreneHHble M CTPYKTYPHbIE CpEJHUE BEIMUYUHBI, (OPMYIBl pacueTa M 3HAYCHHUE IPH
00paboTKe IKOJOTHYECKUX JTAHHBIX.

6. IlokazaTenu Bapuauuu, GOpMyIbl pacueTa M 3HAYCHHE NMPH 00pabOTKE IKOJOIMUYECKUX
JAHHBIX.

7. TloHsiTue BEPOATHOCTH. ANpPUOpPHAs U arnoCTEPUOpPHAs BEPOSTHOCTb, MPUMEPHI. 3aKOH
HOPMAaJIbHOI'O PaclpeAeIeHUs IPU3HAKOB, TapaMETPbl HOPMAIBHOIO PACTIPEACICHUS.



8. IlpaBuno 3-x curMm, €ro NnpakTU4eCKOe NMPUMEHEHHE. DMIIMPUUECKOE U TEOPETUUYECKOE
pacnpezielieHue MPU3HAKOB (PKOJIOTMYECKUX TMokaszareneil). IloHdaTue acuMMmeTrpum M 3Kcuecca
AMIIMPUYECKOTO PACIPEAECIICHNUS.

9. CratucTuyeckoe OLICHMBAHHME T'€HEpaJIbHBIX MapaMeTpoB. TodyeuyHble M MHTEpPBAJIbHBIC
ouneHku. IloHsATHE JOBEPUTEIBHOM BEPOSATHOCTM W YPOBHS 3HAYMMOCTM IIPpUM  pacuere
JTIOBEPUTEIbHBIX UHTEPBAJIOB [ BHIOOPOYHBIX CPETHUX 3HAUCHUI.

10. OcHoBHBIE 3ajayM, pelIaeMbleé TIpPU CTATUCTUUYECKUX CpaBHEHusx. IloHsTue
JIOCTOBEPHOCTH BBIOOPOUHOM pazHocTH. HyneBas u ansrepHaTtuBHas rumnotesbl. [loHsTHe Kputepus
JIOCTOBEPHOCTH.

I1. TloHATHe YpOBHA 3HAYUMOCTH NPUMEHUTEIBHO K KPHUTEPUAM JIOCTOBEPHOCTH.
Knaccugukanum kputepueB noctoBepHocTH. IlpeumyliecTBa 1 HEIOCTATKU MapaMETPUUECKUX U
HenapaMeTpUUeCKUX
KPUTEPUEB JOCTOBEPHOCTH.

12. CnocoObl TNPOBEPKHM HOPMAIBHOCTH SMIIUPUYECKOrO pacHpeiesieHus MpU3HaKa.
Kputepunu cornacus (HOpManbHOCTH), YCIOBUS UX TPUMEHUMOCTH.

13. Tlapamerpuueckue KpuTepuu paznuuuii: t-kputepuii CtbhloneHTa W F-kputepuit
®umiepa. O61acTh UCHIOIB30BAHMUS, POPMYIIBI pacueTa, yCIOBUs IPUMEHHUMOCTH.

14. Hemapamerpuyeckue KpUTEpPUM pa3auuMili: Kpurepud MaHHa—-YUTHHM, KpUTEpPHUI
Bunkokcona, kputepuii 3HakoB UM Kpurtepuid cepuil Banpna-Bonedosuma.  O6nacTb
MCIIOJIb30BaHUs, YCIOBHSI IPUMEHUMOCTH.

15. Jucnepcuonubii aHanmu3. CymHoOCcTh MeToaa. OCHOBHBIE TOHSTHUS W TEPMHUHBI
(pe3ynbTaTUBHBIN MpU3HAK, (aKTOp, Ipafauuu (akTopa, AUCIEPCUOHHBIH KOMIUIEKC, UX BUJbI).
HyneBas u anprepHaTUBHAsI THIIOTE3bI B AUCIIEPCHOHHOM aHAJIM3E.

16. OcHOBHBIE 3Tanbl AUCIEPCUOHHOIO aHAIU3A.

17. Bugsl JAMCHEPCHOHHOTO aHAlK3a. YCIOBUA NPUMEHUMOCTH  KIJIACCHUYECKOTO
[IapaMeTPUIECKOro JUCIEPCUOHHOTO aHainu3a. HemapameTpudeckuil JUCIEPCUOHHBIN aHAIM3.

18. TlonsaTus «pyHKUMOHANbHAs CBSA3b» M «KOppeIslus», npumepbl. OCHOBHBIE ATaIlbl
KOPPEJSILIMOHHOTO aHAIN3a.

19. 3HaueHue Kod(pPUIMEHTa KOppENsLUH, BUABI, Tpajalys, YCIOBUS NPUMEHHUMOCTH.
[TousiTue ko3¢ puIeHTa 1eTepMUHALINY.

20. Ompenenenue T0CTOBEPHOCTH KodduumeHTa koppessinun. Koppensus 1 npruauHHO-
CJIEJICTBEHHAs 3aBUCUMOCTb. [IOHsTHE JT0KHOU N 4YaCTHOM KOPPEIALUY.

21. Tlomarme o perpeccur. CyIIHOCTh PETPECCHOHHOrO aHajgM3a W 00JacTb ero
npuMeHeHrs. OCHOBHBIE 3Tallbl PErPECCUOHHOTO aHATN3a.

22. Buzpl perpecCUOHHBIX CBA3EH, ypaBHEHUs, rpadudeckre MO PErpecCHu.

23. Onpenenenre JOCTOBEPHOCTH NTapaMETPOB PErPECCUOHHOIO YPAaBHEHNUS U aJIeKBaTHOCTU
ypaBHeHUs perpeccun. Perpeccus u BeIOpochl. Perpeccust 1 HEOAHOPOIHOCTH BBIOOPKHU.

24. Ananu3 BpeMEHHBIX PsI0B, OCHOBHBIE 3TaIlbI.

25. MHOX€eCTBEHHAsl perpeccs, CyIIHOCTb, ypaBHEHHE. MeToAbl OLIaroBOil perpeccum.

26. OTnnure MHOTOMEPHBIX METOJOB aHajau3a OT OJHOMEpHBIX. CyIIHOCTh KJIACTEPHOIO,
JUCKPUMHUHAHTHOTO U (JaKTOPHOTO aHAIHU30B.

27. OCHOBBI TEOpPHH IUIAHUPOBAHHUS SKCIEPUMEHTOB. Buael skcnepumentos. [IpoGnema
MHHUMBIX MOBTOpPHOCTEH. Cxema MOJIHOro (akTOPHOTO 3KcHepuMeHTa. CTaTUCTHUECKUE METOMbI
00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX.

28. MopaenupoBaHue Kak METOJ WCCICIOBAaHUSA CIOXKHBIX cHucTeM. Kraccudukarms
Mozeneil. CTaTucTuieckoe, aHAIMTUYECKOE U UMUTALIMOHHOE MOJIETIMPOBAHUE.

29. MaTeMaTu4yecKkre MOJEIH pOCTa MOIMYJISIUN, MOIETUPOBAHUE YKOCUCTEM.

30. IlocranoBka skcnepumenTa. OTOOp NEPBUUHBIX JaHHBIX AJIS POBEICHHS SKCIIEPUMEHTA
JUIS pa3JIMYHbIX KOMIIOHEHTOB OKPYKaIOIIEN CpeJIbl.

31.0cHoBHbIe MOHATHS B cdepe oXpaHbl OKpyskaromed cpeabl. OCHOBHbIE JMHAMUYECKUE
IPOIIECCHI, IPOUCXOAIINE B IPUPOJIE U TeXHOChepe.

32. Kak ocyImiecTBIsieTCsl IPOTHO3 3arpsi3HeHUsT aTMOochephl?

33. IlepeuncauTe OCHOBHBIE MEXAaHM3Mbl ACCUMWIALIUM BPEIHBIX BEHIECTB B HA3EMHBIX



HKOCHUCTEMAaX B pa3IMYHbBIX JaHAmadTHBIX 30HaX Poccun?

34. B pe3ynbrare Kakux IPOLIECCOB MPOUCXOIAT pa3pylIeHHEe WM TpaHchopManus
3arps3HAIONINX BEIECTB B BO3AyX€, B BOJIE U B OYBE?

35. IlepeunciuTe OCHOBHBIE TIOKA3aTENIM YCTOHYMBOCTH SKOCHUCTEM K XHMHUYECKOMY
3arps3HEHUIO.

36. KakoBbl INIaBHbIE THIIBI HApYIICHUS M 3arps3HEHUS SKOCHCTEM TOPHOJ0OBIBAIOIIMMHU
HPEINPUATUIMU?

37. UYrto BXOOUT B arpo’KOJIOTMYECKYIO OLEHKY 3€Mellb CelIbCKOXO3SHCTBEHHOIO
Ha3HA4YCHHUS?

38. KakoBBI OCHOBHBIE MOCEACTBHUS TEIIJIOBOTO 3arpsi3HEHUS BOJTHOTO 00BeKTa?

39. B 4eM cocToST OCHOBHBIE NTPOOJIEMBI BOJIHOW Melnopaun’?

40. B yem 3aKIO4alOTCSI OCHOBHBIE TPOOJIEMBI OpPTaHU3AIMM MOHUTOPHHTA BOIHBIX
00BEKTOB, B TOM YHUCJIE U TPAHCTPAaHUYHBIX BOJHBIX OOBEKTOB?

41. IlepeuncnuTe UCTOYHUKH PaJUAIMOHHOIO 3arPsI3HEHHSI TPUPOTHOMN CPEIbI.

42. Kak npeacTaBieHa cucTemMa paJdalliOHHOTO MOHUTOPUHTA?

43. B uem 3akmouyaeTcs HKOJOTHUECKOE MOJICIMPOBAHUE U IIPOTHO3UPOBAHUE?

44. Kax ocymecTBisieTcs 00IIeCTBEHHBIN 9KOIOTUYECKUI MOHUTOPHHT?

45. Bo3nyx kak 00beKT aHanu3a. VIcTOuHUKH 3arpsi3HeHus: aTMOC(hephl.

46. Knaccudukarus 3arpsa3HUTeNei Bo3ayxa.

47. CranmapThl KayecTBa aTMOC(EpHOTO BO3IyXa.

48. Ot60p pob Boasl. [Ipubops! asist oT60pa Mpod BOIHI.

49. Ocobennoctu npobdootrdopa nous. IIpubops! 111 0TOOpa MPOO MOUBHI.

50. I'nobanpHas cucTeMa MOHUTOPUHTA OKPY>KAIOIIEN Cpe/Ibl

Kpamxue memoouueckue ykazanusi

KoHTponbHBIE BOIPOCHl TMO3BOJIAIOT TPOBEPUTHh 3HAHUS CTYIEHTa MO JUCIUIUIMHE
(MCTIONB3YIOTCS [UTSL TIPOBEJCHHUS KOHTPOJBHBIX PaloT, Ui CaMOCTOSATENBHON OIEHKH KayecTBa
OCBOCHUS yUeOHOU AUCIUILIINHBI).

B pamkax cobecenoBanus 1 (1-25 Bompocsl), B pamkax cmobecenoBanus 2 (26-50 Borpockr)

IlIxana oyenku

Ne Bammer* Onwucanne

5 8-10 CdhopmupoBagiieecs CHCTEMATHUECKOE BIIAJICHHE 3HAHUEM OCHOBHBIX MOHSATHI
4 6-8 B 1esiom cpopmupoBasieecs: BiIageHHe 3HAHUEM OCHOBHBIX TTOHSATHI

3 4-5 HemnonHoe BiageHne 3HaHHEM OCHOBHBIX ITOHATHN

2 2-3 dparMeHTapHOE BIIAICHIE 3HAHUEM OCHOBHBIX MOHSATHI

1 0-1 OTcyTCcTBHE 3HAHUS OCHOBHBIX TOHITHI

*KonmdecTBo 6ayioB 3a 0JJHO cobeceoBaHue (Bcero 2 codeceoBaHmsl)
5.2 IllpuMepsbI TECTOBBIX 3aJaHUIH
1. KakoB OCHOBHOM METO/ HCTIOB3YETCsI COBPEMEHHOM OMOJIOTHN 1 DKOJIOTHH?

KOJIMYECCTBCHHBIN

METO]I HaOJIIOIEHUS

CpPaBHUTEJIBHBIN METOJT

HCTOPUYECKUN METOJL

. Komy mpuHa/ie:xxutr BbICKa3bIBaHWE: OMOMETPHIO MOXXHO CPaBHUTH C YKEPHOBOM,
«KOTOpPBIA BCSKYIO 3aCBIIIKY CMEJIET, HO LEHHOCTh IOMOJIAa OMNPENEISETCs HCKIIOUUTEIbHO
LIEHHOCTBIO 3aCHLITaHHOTO»?

I'anpTOH

Jlakun

[Inpcon

T'occer

O3HaKOMBTECh C XapaKTEPUCTUKOM MATEeMAaTHUYECKUX U CTAaTUCTHUYECKUX TPYIOB

SECRoR-TS

o0 w

ed



BBIAAIOITHUXCA HGHTeHeﬁ u pacupeaAcMTeC MPCACTABJICHHBIC XAPAKTCPHUCTUKU COITIACHO

HUCTOPUYECKOHN CIIPaBKeE:

1) Pa3paboTan 0CHOBBI HOBOW HayKH, Ha3BaHHON UM «OHOMETPHSI».
ITepBbIM NBITAJICS NPUMEHHTD CTATHCTUYECKHE METOBI K
PEIICHUIO TIPOOJIEMBI HACIIEICTBEHHOCTH U U3MEHYUBOCTH OPraHU3
MOB.

2) Coznan MateMaTHYeCKHi annapatr OMOMETpUH, pa3BUII YUCHHE O
Pa3HBIX THIAX KPHBBIX paclpeelieH s, pa3paboTan KpuTepuii x> («
XM KBaJIpaT»), BBEN B OMOMETPHUIO TAKHE ITOKA3aTENH, KaK CTaHAapT
HOE OTKJIOHEHHE, KOG PUIMESHT BapHaLiu

3) O6ocHOBaJ TEOPUIO MaJIOif BEIOOPKH U MPEJICTABICHUE O TOM, UT
0 JlaKe Juisl HeGOBLIOr0 KOJINYECTBA JAHHBIX MOXKHO ycrewHo uct B) Kapa ITupcon
0JIb30BaTh CTATUCTHYECKUE METOIbI.

4. IIporpammHoe obecrieueHHe aHAIN3a JaHHBIX MOKHO YCIIOBHO pa3/eNuTh Ha:

A. creuuangbHble IPOrPaMMHBIE TPOTYKTHI

B. maremarndeckue U CTaTUCTUYECKHUE IPOTPAMMBI

C. makets! o0Omiero HazHaueHus (MS Excel) u cnenmanbHbie TPOrpaMMHBIE TPOIYKTHI
D

5.

A) Bunwvsm I'occem

B) @pencuc Ianvmon (1899)

. CHelHaJibHbIe MPOrPaMMHBIE MPOTYKTHI U MAKEThl HAYYHOH rpaduk
UYro npencTaBisioT OO0 «(QyHKIMW» (CTATUCTHUECKUE U MaTeMaTHieckue)?

A. cucreMy CTaTUCTHUECKOIO aHalln3a U 00pabOTKU JaHHBIX

B. 3apanee ompeneneHHble (OPMYIBI, C MOMOIIBIO KOTOPBIX MOKHO OBICTPO BBIMOIHSTH
BBIYHMCIICHHS 110 3a/IaHHBIM BEJIMYMHAM, HAa3bIBAEMbIM apTyMEHTAMU

C. rpaduueckyro cuctemy sl BU3yallM3allUd JAHHBIX U PE3YJIbTaTOB CTaTHCTUYECKOTO
aHajau3a

D. nabop cTaTuCTHYECKHX MOJYINEH, B KOTOPBIX COOpaHBI IPYMIIbI JIOTHYECKU CBSA3aHHBIX
MEX1y CO00M CTaTUCTUYECKUX MPOLIETYP

6 . Coornecure nporpammbl MS EXCEL co cTarucTUYeCKMMH M MaTE€MaTUYECKUMHU

GyHKIUAMYU OUOIMOTEKN BCTPOSHHBIX (PYHKIIMIMA:
1) Crartucrideckye 1 MaTeMaTndeckue QyHKIMN ONOIHOTeKH B
TPOCHHBIX (HYHKLHI

2) CtatucTu4ecKue mpoueaypbl HaACTPOUKU B) macmep dynrxyuii
3) CrienmanbHbId HHCTPYMEHT JUIS IPOBEACHHUS rpaguvecKoro a
HaJm3a

c
A) nakem ananuza

B) macmep ouazpamm

7. Yto npenacraBisieT cOO0N «CTaTUCTHUECKAs] COBOKYITHOCTh)?

A. 4HCIIO eAMHUL] HAOIIOICHUS

B. otnenpHOE 4nCIOBOE 3HAYECHUE IPU3HAKA

C. MHOXECTBO OTHOCHUTEIBHO OJHOPOJHBIX, HO HMHIUBUAYAJIbHO Pa3IMYUMBIX €IMHUII,
00BbEeTMHEHHBIX /7151 TPYIIIOBOTO N3YyYEHUs

D. oTnenbHOE UnCIOBOE 3HAUEHKE TPU3HAKA

8. Uto npezcrasisier coboit «BapraHcay?

A. CBOMCTBO, MPOSIBJIEHUEM KOTOPOTO OANH OOBEKT OTINYAETCS OT APYroro

B. otnenpHOE uncI0BOE 3HAYCHHE MTPU3HAKA

C. XapaKkTepuCTUKy 00bEKTa HCCIIEIOBAHUS

D. mobyro wmHopMmanuio o HaOIomaeMoM OOBEKTE, BBIPAKEHHYIO KaueCTBEHHO WIIH
KOJIMYECTBEHHO ONPECIICHHYIO

9. Uro sBISETCS XapaKTEPHBIM CBOWCTBOM MPH3HAKOB OMOJOTHYECKHX W IKOJIOTHUYCCKHX
00BEKTOB?

A. BappuUpOBaHWE WX 3HAYCHHWA B OMNPEACNEHHBIX TpENeIax MpH IMepexoje OT OAHOU
CIMHUIIBI HAOTFOICHUS K IPYTOn

B. xapakTepucTrKa IepeMEeHHbBIX BETUYHH

C. BenMuyuHaA NEPEMEHHBIX BapbUPOBAHUS 3HAUCHUN B ONIPEACIICHHBIX Mpeenax

D. noxka3arenb nepeMeHHBIX BEIUYUH

10. Kakumu TepMUHAMU B CTaTUCTUKE O0OO3HauaeTCs BapbUpPOBAHHE 3HAYCHUU
OMOJIOTUYECKHUX U IKOJIOTHYECKUX OOBEKTOB?

A. nucnepcus, BapuabeabHOCTh

B. Bapumanus, paccessHue BapUaHT



C. U3MEeHYHBOCTH, pa3dpoc

D. Bapmanus, nucnepcus, BapuaOeabHOCTh, paccessHue BapuaHT, pa30poc, 3MEHYUBOCTh
11. loctoBepHOe coObITHE :

A. BEpOsITHOCTH KOTOPOTo paBHa 0

B. BeposiTHOCTH KOTOpOTO paBHa |

C. BEpOATHOCTb KOTOPOTO 3aKiItoueHa rae-to Mexay 0 u 1

D. BeposiTHOCTH TIpHOIMKaeTCs K 1, HO €MHMUIIE HE PABHSACTCS
12. Cnyuaiinoe coObITHE :

A. BEpOsATHOCTH KOTOPOTo paBHa ()

B. BeposTHOCTH KOTOpPOTO paBHa |

C. BEpOATHOCTh KOTOPOTO 3aKitoueHa rae-1o Mexay 0 u 1

D. BeposiTHOCTH TpUOIMKaETCs K 1, HO €MHULIC HE PABHACTCS

13.CooTHecuTe JaHHBIE ONPEAEICHUS C KJIIOUEBBIMU MOHATHSIMU TEOPUU BEPOSITHOCTEH:
/) Vicxon uiny pe3yJsibTaT OTAENbHOTO UCTIBITAaHHS |A. ucnbITaHNE
2)  2) HekoTopblii KOMITJIEKC YCIOBHIA, HEOOXOIUMBIN [UIsl TOTO, 4TOO
bl MOT' OCYIIIGCTBHTBCS TOT HJIM MHOM MCXOJ
3)  3) CobbITHE, HCXOJ KOTOPOTO 3apaHee NpeICKa3yeMbli — ITageHne
[0AOPOIIEHHOTO KaMHS BHU3, 110 JUTMHE CTOPOHBI KBajpaTta Bcerjaa ToqH|C. JOCTOBEpHOE COOBITHE
0 MOXKHO ONIPEEeINTh €ro MIOIalb

IB. coObITHE

14. CooTHecute JAaHHBIC ONPCACIICHUA C KIIIOYCBBIMU MMOHATHUAMU TCOPUUN B€p0$[THOCTGI>i

1) CobbITHe, Ipyu OCYIIECTBICHUH KOMIIEKCA YCIOBHIA KOTOPOTO U3Me
HEHUSI IPOU3OUTH HE MOTYT

A. HEBO3MOKHBIE COOBITHS

2)  2) CoObITHS, HCXOA KOTOPBIX 3apaHee MpeacKa3yeM, IpH OCYIIECT)
BJICHUM KOMILIEKCA YCJIOBUH KOTOPOTO U3MEHEHHUsI MOTYT IIPOU30iiTH, a
MOT'YT HE TIPOU30HTH

B. BeposATHOCTH COOBITHS
A (P(A))

3) 3) OTHoIeHue YKcia 6JaronpusTCTBYIONIINX 3TOMY COOBITHIO UC
X0710B (M) K 00IIeMy YHCITy BCeX paBHOBO3MOXHBIX U HeCOBMeCTHBIX U |C. cayuaiinbie cobbimust
cX0/10B (1)

15. CymMa BepOsSITHOCTEH MPOTUBOIOJIONKHBIX COOBITHI

A. Bcerja paBHa eIMHUIIE

B) Bcerna paBHa HyII10

C) BeposATHOCTH KOTOPOTO 3aKio4yeHa rae-1o Mexay 0 u 1

D) BepostHOCT puOIMKaETCS K 1, HO €MHULIE HE PABHACTCS

16. Ha yto 0OBIYHO OPHUEHTHUPYIOTCSA KOTJA NAIOT MPUOJM3UTENHHBIA (BEPOSTHOCTHBIN)
IIPOTHO3:

A. Ha IOBTOPSIEMOCTH OJHOTUITHBIX COOBITUH

B. Ha yacToTy BCTpeyaeMOCTH 3HAUCHU TPU3HAKA

C. Ha MOBTOPSIEMOCTb OJHOTHUIHBIX COOBITHH, Ha YacTOTy BCTPEYAEMOCTH 3HAYCHUU
pHU3HaKa

D. Ha XxapaKTepUCTHKY OJHOTUITHBIX COOBITHIT

17. CratucTryeckasi BEpOATHOCTb COOBITHS

A. pacnipeniesieHre BEpOSTHOCTEN

B. otHOcuTenbHas yactoTa

C. BapualenpHOCTh

D. pa36poc

18. KakumMu uMEHHO mapameTpamu ompenensercs ¢opma U TOJOXKEeHHE rpaduka
HOPMAaJIbHOTO

pacnpezeneHus

A. cpeHUM 3HAaUYE€HHEM IPU3HAKa U CTaHIAPTHBIM OTKIOHEHUEM

B. craHIapTHBIM OTKJIOHEHUEM U OTHOCUTEIBHOM 4aCTOTOU

C. DNOBTOpPSEMOCTBIO OJHOTUIHBIX COOBITMH W YacTOTOM BCTPEUAEMOCTH 3HAYEHUH
IpU3HaKa

D. BapuaGenbHOCTBIO U pacipeieIeHUeM BEPOSTHOCTEH

19. 3akoH, onuCHIBaOMUN peikue coObITHS (MPU3HAKK), poucxoamue 1, 2, 3 u T. 1. pa3




HA COTHU ¥ THICSIYU OOBIYHBIX COOBITHIA:

A. 3akoH HproToHa

B. 3akoH MuUHUMYMa

C. 3akoH Ilyaccona

D. 3ak0H BEpOATHOCTH

20. Kateropusi, K KOTOPOH OTHOCHUTCS JOBEPUTENbHBIM MHTEpBajd s CPEIHEro
TE€HEPAIBHON COBOKYITHOCTH:

a) CTaTUCTHYECKas

b) maremaTudeckas

C) MOJAETUpPOBaHHAas

d) noBeputenpHas

21. ITporpamma STATISTICA npencrasisier co00M MHTETPUPOBAHHYIO CUCTEMY,
IIOMOTAIOIYIO B

a) CTaTUCTMYECKOM aHau3e

b) MomenmpoBaHUU 0OPA3IIOB

¢) o0paboTke TaHHBIX

d) onleHMBaHUM BO3JIEHCTBUS BPEIHBIX (DaKTOPOB HA BOILY

22. 3Ha4yeHue, OT KOTOPOro KO3(Q@UIMEHT Bapualliy MO3BOJIIET CPaBHUBATh
BapHUallMI0 TPU3HAKOB, BBIPQKEHHBIX B OJHMX M TeX K€ EIMHULAX H3MEpPEHHs, HO Ppe3Ko
Pa3IUYAIOIIUXCS TIO BEIUYHHE:

a) HanMEHBIIIee

b) obmiee

C) cpenHee

d) yosITOUHOE

23. Yucno ciyyaeB, BKIIIOYEHHBIX B BBIOOPOYHYIO COBOKYITHOCTh

a) YUCJIEHHOCTh BBIOOPKU

b) HacenEHHOCTH TPYIIIIBI

¢) 00BEM BBEIOOPKH

d) BO3MOKHBIE CITydan

24. UYucioBble MOKa3zaTeNd, XapaKTepU3YIOLe T'eHepalbHyl0 COBOKYITHOCTb,
Ha3bIBAIOT T'EHEPAIBHBIMKA TapaMmeTpaMu. Kak Ha3plBalOT CTATHCTUYECKHE IIOKa3aTelly,
XapaKTepU3yIoIUe BHIOOPKY

a) BBIOOpOYHAS IUCTIEPCHEH

b) renepanbHas COBOKYITHOCTb

C) cTaHAapTHas ournodka

d) BEIOOpOYHBIE XapaKTEPUCTHKH

25. CranmapTtHas ommbKa — 3TO

a) MHOKECTBA CIIy4aifHbIX BHIOOPOUHBIX CPEIHUX OT UCTMHHOW IeHEepaIbHOM cpeHei

b) ommOka mpu pacuyérax

C) CTaHJApTHOE OTKJIOHEHHWE MHOKECTBA CIIydalHbIX BBIOOPOYHBIX CPEAHUX OT MCTUHHOMN
TCHEPAIIBHON CPEIHEN

d) Bo3mokHast ommOKa

26. Omnpenenuts MakKCUMaJIbHOE OTKJIOHEHUE BBIOOPOYHOM CpeaHel OT MCTHHHOM
TECHEPAJIBHOM CPEIHEW MOYKHO JIMIIb C ONPEIEICHHOM BEPOATHOCTHIO. B ciyyae HOpMalbHOIO
pacrpeieleHus: U3y4aeMoro pu3HaKa 3TO MOXHO C/IeaTh Ha OCHOBE MpaBHiIa

a) 3 CUI'M

b) STASISTICA

¢) OcCHOBHOE IPaBUJIO CTATUCTUYECKOTO 3aKOHA

d) IlpusHak, COOTBETCTBYIOLINI HOPMAILHOMY 3aKOHY

27. st ycTaHOBIIEHUS TOTO, IOCTOBEPHA WJIM HEJOCTOBEPHA BHIOOPOYHAS Pa3HOCTD,
UCclieIoBaTeNb BHaYalIe 10JKEeH C(hOPMYIMPOBATh CTATUCTUYECKUE THITOTE3bI

a) HyJieBas rMIIOTE3a

b) moBepeHHas rumnorTesa



C) aJbTepHATUBHAs TMIIOTE3a

d) HegoBepeHHas runoresa

28. 3HaYUMOCTb Ul P-YPOBHS - 3TO

a) BEPOSITHOCTh PA3HOCTH AJIbTEPHATUBHOM T'MIIOTE3bI

b) BEpOSATHOCTH CIIPABEJIMBOCTH HYJICBOM TUITOTE3HI

C) BEPOSTHOCTb Pa3HOCTH HYJIEBOW T'MITOTE3bI

d) BEpOATHOCTH CIIpaBEITUBOCTH aJIbTEPHATUBHOM THITOTE3HI

29. JloBepuTenbHas BEpOSTHOCTh, C KOTOPOl MOKHO MPUHUMAThH WM OTBEPraTh
HYJIEBYIO THIIOTE3Y

a) *0.95,0.99 wu 0.999

b) 0.9, 0,95 nmm 0,99

c¢) 0.009, 0.09 unu 0.9

d) 0.95, 0.9 nnu 0.999

30. ITpu yBenuueHun oobemMa BEIOOPKH OIIMOKH PETIPE3CHTaTUBHOCTH CTPEMSTCS

a) K MUHYC €IMHUIIE

b) k equHUIE

C) K HyJIIO

d) k 1BymM

Kpamxue memoouueckue ykazanus

TecToBbIE BOIIPOCHI MO3BOJISIOT IPOBEPUTH 3HAHUS CTYJIEHTA 110 AUCLHUIIINHE.

[Ipy moucke OTBETOB Ha BOIMPOCHI PEKOMEHJOBaHA OCHOBHAs U JOIMOJHUTENIbHAS
auTeparypa (CIUCOK JIUTEpaTyphl IPeACTaBiIeH B paboyeil mporpaMme AUCHUILUINHBI).

IlIxana oyenku

Ne Kputepun Bamer* Onucanue

1 OTJINYHO 8-10 Brimonaeno 6oiee 90 % 3amanuii

2 Xopoto 68 Brmonneno ot 70 o 89 % 3aganmii
YIOBJIETBOPUTEIHHO 4-6 Beinosneno ot 50 1o 69 % 3ananwuii

4 HEYZOBJIECTBOPUTEIHHO 2-4 Bemomnneno ot 30 1o 49% 3ananmii

5 HEYZOBJIECTBOPUTEIHEHO 0-2 Bemonaeno menee 30%

KonmgecTBo 6aiiioB 1o otaensHoi (Bcero 4 TeMbl)

5.3 llpumep npakTHYECKUX (CUTYAIIMOHHBIX) 32124

Tema 1 OO0mmue BONPOCHI NMPUMEHEHHS KOJUYECTBEHHBIX METOJ0B B OHMOJIOTMH H
IKOJIOTHH

3amanne 1. O3HakoMmiIeHHE ¢ TIporpammoi nmpeamera. OOcyxaeHue U pa3OuBKa Ha TPYIIIIBI
YYaCTHUKOB TIPHU BBIE3JIE HA OTOOp HATYPHBIX NaHHBIX ISl WCCIIenOoBaHWM. Bbie3g Ha 0TOOD
HATYPHBIX TAHHBIX JIJIS1 UCCIICAOBAHMM (MMPOMBINIJICHHBIH 00BEKT, PEKPEAIIHOHHAS] TEPPUTOPHS.

Tema 2. [IpueMbl MepBUYHOM CTATHCTHYECKOH 00padoTKM HaHHBIX. Bble3nq Ha oTOOp
HATYPHBIX [JaHHBIX JJISl MCCJAeJ0BAHUI (NPOMBIILIEHHBbI 00beKT, peKpealuoOHHAs
TeppPUTOPHS.

3ananue 2. [loaroroBka HATYPHBIX JAHHBIX U MOJTYYCHHUE IEPBUYHON HHPOPMAIIHH.

[IpoBomutcst BBHIOOp METOAOB OTOOpa M CHCTEMAaTH3allUM JAHHBIX TIOJYYEHHBIX B
71a00pPaTOPHBIX YCIOBUAX (OMOTECTUPOBAHHME).

Heo0xonumo caesarts cienymomee:

1. BrImomHsieTcst aHanu3 TeCT-00BEKTOB Ha MMPUTOTHOCTh K aHAIH3Y (110 BH3YaIbHBIM
napaMmeTpam)

Pa30op u cucremaTuzanus TeCT-00beKTOB

3amMep OCHOBHBIX MTApPaMETPOB TECT-O0BEKTOB

BHecTu nanHble pe3ysbTaToB Ja00paTOPHOTO 3KCIIepUMeHTa B mporpammy Excel
[TpoBeneHne cTaTUCTUYECKON 00pAaOOTKHU Pe3yIbTATOB SKCIIEPHMEHTOB C TIOMOIIBIO

il



CTaHJAPTHOT'O MPOTrPaMMHOTO 00ecTeueHHs

Jlomyck k mpakTH4eCKUM paboTam mpeaycMaTpUBaeT 3HAaHHE TEOPETHUECKOr0 MaTepuana.

Tema 3. 3axoHbl pacnpenesieHust 0HOJTOTMYECKUX H IKOJOTHYECKUX IepeMEeHHbIX

3amanue 3. [loaroroBka HATYpHBIX JaHHBIX M IOJyYeHHE NEPBUYHON HWHPOpPMALIUU.
[Tomyuenne naHHBIX (TpoOBeNEHUS OWOTECTUPOBAHUS, OWOWMHAWKAMH). MoJaenupoBaHue
IKCIEPUMEHTA.

Tema 4 CtaTncTnyeckne OLEHKH IeHEePaJbHBIX MAPpaMeTPOB, HJIH HACKOJIbKO TOYHO
JAaHHbIe BBIOOPKH COOTBETCTBYIT PeabHOCTH.

3ananue 4. [IpoBepka cTaTUCTHUECKUX THIIOTE3. Maremaruyeckass 00paboTKa MOITYYEHHBIX
JaHHBIX B c(epe HKOJIOTMM M OXpaHbl OKpYXaroulell cpensl (CpenHss, OUCHEepcus, BapuaHca,
kputepuii @uiepa, Ctprofenta). IHTepnperanus pe3yabTaToB.

IIpumep npakTHyeckoi padoThI:

MaremaTtudeckass o0padoTka pe3yJjbTaTOB, MOJYYEHHbIX TMPUH HMCCIAETOBAHUU
BbIOPAHHBIX 0MOJIOTHYECKHUX NTAPAMETPOB (IJIMHA IPOPOCTKOB M KOPEIIKOB) TeCT-KYJIbTYPBbI.

Pabora Bemomnnsercs B nporpamme Microsoft Office Excel.

Jns maremaTudeckoil 00pabOTKM pe3yiabTaTOB IMOJYYEHHBIX TMPU  HCCIEAOBAHUU
BBIOPAHHBIX OHMOJIOTMYECKHX MapaMETPOB TECT-KYJIBTYphl C HMOMOIIBI0 OHMOJOTMYECKHMX METOJOB
MpUMeHseTCs Onoyiorndeckasl ctaTuctuka uinu omomerpus. [lo manuem JI. A. Bacunbeoii (2007)
3Ta O0NacTh HAyYHOTO 3HAHUS OXBAThIBAECT KIACCHU(UKALMIO, CUCTEMATH3AIMI0 M 00pabOTKy
OKCIIEPUMEHTAIBHBIX JaHHBIX B OWONOTHHM, MEIUIIMHE U CEJIbCKOM XO3SICTBE METOJaMH
MaTe€MaTHUYECKOW CTaTUCTUKH.

Cpennsis ~ apudmernueckass BeJIMYMHA  SIBISETCS OYEHb  BAXHBIM  IapaMeTpoM,
XapaKTEpU3YIOMIUM BBIOOPOYHYIO COBOKYIHOCTh. JlaHHAsh BeNWYMHA SBISETCS O00OOIIEHHON
XapaKTEPUCTUKON COBOKYITHOCTH.

bonee TOUHBIM MOKa3aTeneM, XapaKTEPU3YIOLIUM BapHallMI0 WM paccesHUE BapHAHTOB
BOKPYI CpEIHEro apu(MeTHYecKoro 3HA4Y€HHUs, SBISETCS CyMMa KBaJpaToOB OTKJIOHEHHM
COBOKYITHOCTH OT CpenHero. /[aHHas xapakTepUCTHKa COBOKYITHOCTH HOCHUT Ha3BaHUE AUCIEPCHH,
0003HaYaeTcs CUMBOJIOM S.

Jucnepcust HakarIMBaeTcs O MEPE YBEJINUYEHUsT YUCIEHHOCTH COBOKYITHOCTH TaK K€, KaK
HAKaIUIMBaeTCsd TPU OLIEHKE CpelHEero apu(pMETHYECKOro 3HadeHus. B JIByX COBOKYITHOCTSX
pa3Horo oObeMa TMpU OJUHAKOBOM BapHalliu 3HAYCHUE JTUCIIEPCHUU OyaeT BbBIIIE B TOU
COBOKYITHOCTH, B KOTOPO# 4HcleHHOCTh Oomnbiie. [loaTomy aucnepcrio He0OXOAUMO YCPEIHUTh, a
MMEHHO pa3e/InTh Ha YUCIIO BapUaLUii B COBOKYITHOCTH.

G HOCHUT Ha3BaHUE CpEIHEro KBaJpaTUYECKOTO OTKJIOHEHUs. BenumunHa o sBisercs
OCHOBHBIM TIOKa3aTelieM, XapaKTepU3YIOIIUM H3MEHYHBOCTh aHAIM3UPYEeMOW BBIOOPOYHOMN
COBOKYITHOCTH.

B ananu3 BKITIOUEHBI IPU3HAKU PaBHOMEpHBIE (PKMBasi Macca B KT, JUIMHA B CM) U NIPH 3TOM
HEOOXOJMMO 3HATh MO KaKoMy NMPHU3HAKy U3MEHUMBOCTH BbIlIe. ClieyeT BbIpa3uTh U3MEHYMBOCTD
B OTHOCUTEIIbHOM Mepe. Takast Mepa Ha3biBaeTcs kKodduimenTom Bapuammn, % (CV).

F-xputepuit ®umepa (F-pacnpenenenue) cymecTByeT A IPOBEPKU TUIIOTE3bI O PAaBEHCTBA
TEHEPAJIBHBIX TUCIIEPCUN T€HEPAIIBHBIX COBOKYITHOCTEH.

[Tpunsito OpaTh OTHOLIEHHE OOJbIIEH TUCHEPCHUU K MEHBLICH, CIelI0BaTeNbHO, B 3TOM
ciy4yae KpuTepuil

UeMm 3HaUNTEIbHEE HEPABEHCTBO MEXKAY BRIOOPOYHBIMH TUCTIEPCHSAMH, TEM OOJIbIIe OyaeT U
BennurHa F, 1 HA00OpOT, yeM MEHBIIEe OKaKeTCS pa3HUIa MEXAY IAUCIEPCUSIMU, TEM MEHbIIE
Oynet BenuunHa F. Bennunna F umeer HenpepbIBHYIO (DYHKIMIO paclpe/ieleHusl U 3aBUCHT TOJIBKO
OT YHCeJl CTENEHEN CBOOO/IBI.

F-xputepuii HoTHOCTHIO ONpeeNsieTcs BHIOOPOYHBIMU AUCTIEPCUSIMHU.

ITprMephl paKTUYECKUX 3a1a4 ISl PEIICHUS:

Ycnosus 1

VYcTanoBuTe BO3ACMCTBUE JAHHOTO BUJA XO3SMCTBEHHOW NEATEIBHOCTU HA IPHUPOIHYIO
cpeny.

I. B c. MockBa Ilpumopckoro kpas 11 wurons cocTouTCs BBOJ B JKCIUTyaTallHIO



ntuueBogyeckoro kommiekca OO0 «3emus u mogu». B 2010 rony Havyanack peKOHCTPYKIUS U
MOJCPHU3AIUS IPEANPHUATHS. 32 3TO BpeMs ObUTH OTPEMOHTHPOBAHBI TPOMBIIIUICHHBIC TIOMEIICHUS
JUISL  BBIpAIlMBAaHUS  UBILUIAT-OPOMNIEpOB,  aJAMUHUCTPATUBHBIA  KOPIYC,  OOOPYIOBaHBI
CaHTPONYCKHUKHU B KaXIbli 50 OM B NTHYHUKE, OJIarOycTpoeHa TeppuTopus komruiekca. Cymma
MIPUBJICYCHHBIX HMHBECTUIIMNA cocTaBuia Oosee 100 muH pyOneii. EnmHOBpeMeHHasl mocajaka
LBITUIAT-OpONIepOB BO Bce HOBble MomenieHus komriekca cocrasisier 1 700 000 roznos. Bce
OCHOBHBIC  TIPOM3BOJACTBEHHBIE  TMPOIECCHI B  NTHUIEBOJACTBE  aBTOMATU3UPOBAHBI U
KOMIIBIOTEpU3UPOBaHbl. B NOTHYHMKAX CO3/aHbl BCE YCIOBUS JJI1 BbIPAIMBAaHUS NTHULBL:
OIpEEIIEHHBI MUKPOKINMAT, CIIELUAIbHbBIN CBETOBON peskUM. OHOBPEMEHHO C PEKOHCTPYKLMEN
[UTa TOCaJKa MTHIBI B YK€ OTPEMOHTHUPOBAHHBIC TOMEIICHHS. B TekyieM roay IiaHupyercs
MOJTHOCTBIO OCBOMTH MPOEKTHbIE MOIHOCTH. OT oAHOro mplrui€éHka obpasyercs 0,5 Kr B JCHb
OTXOJIOB.

3amaua 1. IlocunTaiiTe, CKOJIBKO OTXOI0B, KQKOTO 3a HEIEII0, MECSI] TOJI.

3anmaua 2. PaccunTaiiTe KOTMYECTBO OTXOAOB OT NTUIEAOpUKH B MECAIL, IO, 5 JeT. B uem
OTMaCHOCTh 3TOTO BHJIa OTXOJ0B?

3anada 3. OnpenenuTe KaTeropuro OMaCHOCTH NTUIEBOAYECKOT0 KOMILIEKCA.

3anaua 4. OnpenenuTe Kiacc OMacHOCTU NTUILEBOYECKOTO KOMILIEKCA

Ycnosus 2

YcraHoBUTE 30HY BO3ACMCTBHSI pa3iMYHBIX OOBEKTOB M BHJOB  XO3SMCTBEHHOM
JIeATETLHOCTH Ha MPUPOIHYIO CPEy.

B coorBerctBun ¢ CanlluHom 2.2.1/2.1.1.1200-03 «CanuTapHO-3aIlllUTHBIE 30HBI U
caHUTapHas KiacCU(UKALUA MPEANPUATUHH, COOPYKECHHM M HHBIX OOBEKTOB» YCTAHOBUTE KIIACC
OMACHOCTH CIIEAYIOMINX 0ObEKTOB:

3agaqa OOBexT

5 IIpou3BoacTBO HBETHBIX MeTa/LTIOB B Konmudectse oT 100 10 2000 1/rog

6 KomOuHaT yepHOW METATYPIriH € MOJIHBIM METALTYPTHUECKUM [IUKIIOM OoJiee 1 MIIH. T/TOJ] 4yryHa U CTalu

7 IIpon3BoacTBO Maruesura, J0JOMUTA U IIAMOTA C 00KUTOM B MIAXTHBIX, BPAI[AIOMIUXCS U Jp. HeYax

3 HUpOMLHHJUEHHLIe OOBEKTHI (Kapbephl) MO 00bIYe MpaMopa, NecKa, TIIHHBI C OTTPY3KOH CBIPhs TPAaHCTIOPTEPH
Ol JIEHTOMH

9 IIpoMsItieHHBIE 00BEKTHI IO 100bIYe achecTa

10 Koxkcoxnmmueckoe mpon3BoACTBO (KOKcOoras)

11 CuHOGMepMBI OT 4 10 12 THIC. TOJIOB

12 Xo3sHcTBa € COJEPIKAHNUEM JKHUBOTHBIX (CBHHAPHUKY, KOPOBHUKH, TMTOMHHUKH, KOHIOIIHH, 3BepodepMbl) 10 5
0 ronos

13 IIpou3BoaCTBO MO BHIIUIABKE UyTyHA MpH 00IIeM o0beMe ToMeHHbIX medeit ot 500 qo 1500 e

14 3osooTBaisl Tertoutektpoctannuii (TOC)

15 [IpousBoxcTBO 6poMa, MOTYHIPOLYKTOB U MPOLYKTOB HA €r0 OCHOBE (OPraHMYECKHX, HEOPraHNYECKUX)

16 IIpousBoacTBO OpHKETa U3 MEJIKOTO Topda U yris

17 IIpon3BoacTBO M3BECTH (M3BECTKOBBIE 3aBOABI C MIAXTHBIMH U BPAILAIOIIMMHUCS ITe9aMU

18 IIpompltieHHBIEe 00BEKTHI IO OOBIYE MPUPOIHOTO ra3a

19 IIpon3BOACTBO 1O BEITUIABKE I[BETHBIX METAJUIOB HEMOCPEJICTBCHHO U3 Pyl X KOHIIEHTPATOB (B T. 4. CBHHIIA, O
JIOBa, ME/IM, HUKEJIS)

20 YroubHbIe pa3pe3bl

Kpamxue memoouueckue ykazanus

[ToAroTOBUTH 3a/laHUEe CAMOCTOSTEIFHO WM B MAJIOH TPYMIIe, 3aIIUTa MPOXOAUT ITyOITHIHO
Ha NMPAaKTUYECKOM 3aHITUU B BUJE JOKJIAJa C IPE3CHTAIUECH.

Illkana oyenku

Ornenka Bayer* Onucanne
CdopmupoBasiieecst CHCTEMAaTHYECKOE BIIaJCHIE 3HAHMEM OCHOBHBIX MOHITHH U ONPEeICHUH, y

5 8-10 MEHHE PeIaTh U MPUMCHSTH MOJyYCHHBIC 3HAHUS HA MPAKTHKE

4 6.8 B nenom copmupoBaBiiieecst BiiaJeHue 3HAHHEM OCHOBHBIX ITOHSATHH U ONpeeIeHni, yMeHHUE pe
[IaTh U PUMEHSATH MOJTYYCHHbIC 3HAHUS Ha MTPAKTHKE

3 46 HemonHoe BnajeHie 3HaHHEM OCHOBHBIX MTOHSTHI M OMPEICIICHUH, yMEHHE PelliaTh i IPHMEHSTH I
OJIy4CHHBIC 3HAHUS Ha PAKTHKE




@paI‘MCHTapHOC BIIaJICHHE 3HAHUEM OCHOBHBIX IMOHITUI 1 onpe/:[eneHI/Iﬁ, YMEHHEC pelIaTh U IPUME
HATH NOJTYYEHHBIC 3HAHUA Ha IPAKTUKE

2 2-4

*KonmnuecTtBo OallloB 3a OTIEIBHYIO MPAKTHYECKYI0 padboTy (Bcero 4 MpakTUYECKHE
paboThI)
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