BeeaeHue B Teopuio «MNaHNMPOBaAHUA U OPraHU3aLMKU SKCMEPUMEHTA»

MbiCnb 0 TOM, 4YTO IRCNEPUMEHT MOXKHO NJ1IaHNPOBATb BOCXOAUT K I'I'Iy60KOl7I APEBHOCTH.

MorKanyi, Kak TONbKO YeNOBEK B3N B PYKU MasKy, OH YyrKe Hayas 3aHUMaTbCcs npobaemamu
NNAHUPOBAHUA C Uenblo BblpaboTKM Hanbonee ontMmanbHoro cnocoba AobbIuM
NPONUTaHUA.

Pe3yanaTaN\M I'IO,EI,06HbIX M3bICKaHMl>'I, nposoamMBLWLINMCA B TEHEHUNE CTOJ'IETVIVI, CTanu
coOBpeEMEHHDbIE 6nara unMBnNAn3aumnn. O,EI,HaKO, I'IepBO6bITHOMy yesioBery, 4a U CcpeaHeEBEKOBOMY
pbiuapo B TOM HUCNE, abCcontoTHO He BblNM 3HAKOMbI MOHATUA CTATUCTUKM.



MopobHan Teopus noasBmaach (MmeeTca B BUAY CTaTUCTMKA) B Hadyane — cepeamnHe XX BeKa.

Bcnep 3a Pa3BUTUEM almnapata CTaTUCTUHECKOIro aHain3la, ero rnoJ1IoxKeHnAa Crtaim NpUMeHATbCA
M B NMNNAHUNPOBAHNUN ISKCMNEPUMEHTA.

ABTOPOM MAEN NPUBNEYEHUA CTaTUCTUKU B NJAAHUPOBAHUE ABNANCA OAUH U3
OCHOBOTMO/IO}KHUKOB aHI/IMMCKOM LLIKOAbI CTAaTUCTUKN — PoHanba duwiep. MMeHHO OH A0Ka3an
LenecoobpasHOCTb NCMNONb30BAHMA CTaTUCTUYECKMX METOA0B B Npobieme Noncka
ONTUMA/IbHbIX YC/IOBUN NPOBEAEHUA IKCNEPUMEHTA. TaK NOABMAACL COBEPLUEHHO HOBAs HayKa,
MMEOL,As BaXKHOE NpaKTnyeckoe 3HavyeHne — «lnaHMpoBaHWe M opraHU3aLma SKCNepPUMeEHTa».




NNnaHWMpOBaHME IKCNEepMMEHTa U ero 3a8auu.
Buabl aKCnepumeHTOB

TaK yuTo Ke npeacrasnaer coboi na1aHNpPOBaHWME 3KCﬂepMMeHTa?

na Toro 4yTOODI npeacrtraBuUTb cebe atoT npouecc A0CTAaTOYHO CKa3aTb, YTO Mbl C Bamu
exeaHeBHO, eXe4dYaCHO U AaxkKe eXKEMUHYTHO 3aHMMaeMCA MN1aHUpPpOoBaHUEM SKCNEPUMEHTA,
N I3TOT SKCNEPUMEHT Ha3biBae€TCA XKN3Hb.

[laBaiTe ana npumepa npeactaBum cebe ogHoO Halle yTpo. MNpocbinascb yTpom 1 cobupasch
BbINTU M3 AOMA, Mbl BCMOMMHAEM YyKe 3apaHee Hame4yeHHbIe Ha
3TOT AEeHb [ieN1a UK Ke HaMe4yaem MX B 3Ty CaMyto MUHYTY.

I'IpM 3TOM KaH(,EI,bIIZ U3 HAC, pacCMaTpuBan CrmMMCOK npegnosaraembixX gen, cpasy nposogunT
KOPPEKTUPOBKY, HTO OH TOYHO cnocobeH caenatb, 4HTO BEPOATHEE BCENO CAEeNaEeT, Ha YTO CUN
MOXeT He XBaTUTb, HO Ha BCAKNM cnyqal‘/i 3anuuem 3710 B peecTtp CcerogHAWHUX aen v 1.4.

TakMm 06pasom, Kaxkabl U3 HAC NPUKNAbIBAET YC/I0BUS CYLLECTBOBAHMUA B AHE CEroAHsLHEM,
YTOObI AaHHbIN 3KCNEPUMEHT (Mbl BCE MO-MPEXKHEMY UMEEM BBUAY — }KU3Hb) Yy HAC yaasncs.



TOYHO TaKUM ke o6pa30N\ NPOBOAATCA U MPOMbIWNIEHHbBIE SKCMEPUMEHTDI.

C oaHOWM NuWb OroBopKon. Mpu nNpoBeAeHUM Pa3ANYHbIX 1abOPATOPHbLIX, MPOMBbILLIEHHbIX
MW OPYTUX SKCMEPUMEHTOB CYLLECTBYIOT KakMe-TO HOPMaTuBbI
TOYHOCTW NONYYEHHbIX PE3Y/1bTATOB.

Hy, Hanpumep, Bec c/I0Ha K KOHLY NPOBEAEHNA OTKOPMa AOJI)KEH COCTaBAATb He MeHee
(5000 = 150) kr. U, oTkapmnmBana c/IoHa, BNOJIHE eCTeCTBEHHO Bbl byaeTe nNaaHMPOBaTb CBOLO

KMBOTHOBOAYECKYO KAMMNAHUIO C Y4eTOM Tpebyemoro KOHe4YHOro Beca ¢ To4HocTbio A0 150 Kr.

Y4ynTbiBas CKazaHHOE, MOXKHO chopMyNMpPoBaTh caeaylollee onpeaeseHue.



MnaHupoBaHMe 3KcNepMMeHTa — 3TO npoueaypa Bbibopa
YMucaa U YCNOBUM NPOBEAEHUA ONbITOB, HEOBXOAMMbDBIX U AOCTAaTOYHbIX ANA peLleHuUn
NOCTaB/IEHHOM 3a4a4M C Tpebyemou TOUHOCTbIO.



Mpn 3TOM, KaK YYUT Hac Teopus, HeobxoamMmo NpuUaepKUBATbCA CAeayoWwmMX OrpaHUYEHU:
1. obuwee 4ncno onbITOB AONXKHO ObITb MO BO3MOKHOCTU MUHMUMAbHbBIM;

2. HeobXxoAMMO OJHOBPEMEHHO U3MEHATb BCe MepemeHHble, onpeaensoLlme
(BAunsaowme) npouecc. Mpuyem 3To USMEHEHUE [0MKHO NPOUCXOANTL NO OnpeaeneHHbIM
npaBMAaM—anropuTMam;

3. NpM ONMCaHMU UCCNeaoBaHMN HEOBXOAMMO MCMONb30BATb MaTeMATUYECKUM
annapaTt, POPMaNm3yLUN AeNCTBUA SIKCMEPMMEHTATOPA;

4. B npouecce NpPoOBeAEHMA U NNAHUPOBAHUA 3KCNEPUMMEHTA HeobxoAMMO NPUAEPKUBATLCA
4YeTKOW CTpaTernm, NO3BONAIOWEN NPUHMMATbL OOOCHOBAHHbIE
PeLLUEHNA NOC/IE KaXKA0N CeEPUUN IKCNEPUMEHTOB.



3apauveit «naHMPOBAHUA SKCNEpUMEHTa» SBAAETCA pa3paboTKa pekomeHAauun uam
NPOM3BOACTBEHHOIO MPOLECcca Ha OCHOBE WCC/AeA0BAHMA NpenBapUTENbHbIX OMbITHbIX
AAHHbIX ANA AaNbHENLWeEN Nx peanmsaunm n NOCTPOEHMA MaTeMaATUYECKOM MOAENN
nccaenyemoro npouecca C Lebio Aa/ibHEMLWEro NPOorHo3MpoBaHUA NPOMN3BOACTBA.

Kak npaswmnno, pesyaibTaTaMn TaKNX MCCﬂeAOBaHMﬁ ABNAKOTCA pa3p860TKM Hanbonee
ONTUMaAbHbIX DEKOMeH,EI,aLLMVI, TEXHONOMMYECKOro rnpouecca, MMmeruwmnx BarxKHblE
dKOHOMUYECKHNE, TEXHUUHECKUNE, TEXHONTOINMYECKHUE nNocneacrtena U BJ1IEKYyWUX 3a cobon Kak
MOAEPHUN3aUNIO OTAENBHOIO TEXHO/TONMYECKOro npouecca, Tak 1 LeENOro npomn3BoacTBa.



B 3aBucmmocTu ot yCﬂOBMVI KCNnepmnmeHTbl 4eNATCA Ha HECKOJ/IbKO BUA0B:

1) NpPOMbIWNEHHbIN —3TO 3KCNEPMMEHT, MOCTaBAEHHbIM B YCNOBUAX NPeAnpPUATUA C LENbto
yAyYleHna Npon3BoACTBa;

2) Hay4yHO-uUCCNeaoBaTe/IbCKUIM — SKCNEPUMEHT, MOCTaBAEHHbIM B HAY4YHO-UCCNeA0BaTe/IbCKUX
NnabopaTtopumax ¢ Lenblo UccaegoBaHMa HOBOTO UK YYYLLIEHWUSA CYLLLECTBYHOLEro npouecca,
ABNEHUS;

3) nabopaTopHBbIN - SKCNEPMMEHT, NOCTaBAEHHbIN B HaYYHO-MUCC/1IeA0BaTENbCKUX
NnabopaTopumax C Lenbio N3y4yeHMa XOpOoLLO M3BECTHOrO, CYLLLECTBYHOLEro npoLecca,
AB/IEHUA;

4) onTUMaNbHbIN (3KCTPEMaAsIbHbIN) — SKCNEPUMEHT, MOCTABAEHHbIN C Lie/Ibio NoUCcKa Hanbonee
ONTUMA/IbHbIX YC/IOBUI €ro peanns3aumm B 3apaHee 3agaHHOM cmbicne. C maTtemaTUyecKkom
TOYKM 3PEHUA, 3TO IKCNEPUMEHT MO MOUCKY IKCTPEMYMOB HEKOTOPOM PYHKLUMK, OTClOAa U
BTOPOE Ha3BaHWE 3KCMNEPUMEHT];



5) MoLaroBbIf — 3KCMNEPUMEHT, COCTOALLNM U3 OTAENbHbIX CEPUI ONbITOB. Mpryem ychosusa
NpoBeAeHUA KaXKa0M cneayolein cepum onpeaenatoTcsa pesyabTaTaMun npeablayLmx.

6) aKTUBHbIN - SKCNEPUMEHT, B XOA,e KOTOPOro 3KCMNEePUMEHTATOP MMeeT BO3MOXKHOCTb
N3MEHATb N/NNK NoAAepP’KUBaATb Ha 3a@aHHOM YPOBHE CKOJ1b YIOAHO [0/1T0 3HaYeHue
NnapameTpoB, 3a/at0LUX YC/IOBUS NPOBEAEHUA SKCMEPUMEHT];

7) nNaccuBHbIN - SKCMEPUMEHT, B XO04e KOTOPOro sKkcnepumeHtatop HE nmeeT BO3MOXHOCTH
U3MEHSATb /UK NoAAEPKUBATb Ha 334aHHOM YPOBHE CKO/1b YTOAHO A0/r0
3HaYeHMe NapameTpPoB, 3a4al0LMX YCNOBUA MPOBEAEHMA SKCMEPUMEHTA

Ha NPaKTUKE Yalle BCero npnxoanTca MMeTb 4eno CoO CMeWaHHbIM aKTUBHO-MNMAaCCUBHbBLIM
AKCNEPUNMEHTOM.



Kak n B ntobon apyron Hayke, «llnaHMpoBaHME U OpraHuM3aumsa 3KCNEPUMEHTaA» UMEET
CBOWM COBCTBEHHbIN A3bIK, T.€. Kakme-To onpeaeneHHbIe TEPMUHbI, MOHATUA.

HuKe Kak pa3 u noroBopum o6 sTom.

MapameTpbl onTMMMU3laumm n TpeboBaHnA, NnpeabaBAAEMblIe K HUM

Mpexae, 4yem NpoBoAUTb Nt0OON IKCNEPUMEHT, HEBAXKHO HAy4YHbI OH byaeT
NN HET, KaXKAbIN U3 HAc YeTKo onpegensaeT ans ceba, a yero cobCcTBEHHO OH XKAeT
B pe3ynbraTe cBoen OypHOU AeAaTeNnbHOCTU?

an/NEM KENATENbHO, 0COb6EeHHO B C/iydae npombiWNEHHbIX UM HAYYHbIX 3KCNEPUMEHTOB,
4yTOObI 3TOT pe3ynbTaT BblpaKaacCa KOJINYECTBEHHO.

B «[MnaHWMpOBaHMN N OpraHU3aLUK SKCMEPUMEHTA» Pe3ynbTaT NpPoBeAeHUA OMbITOB
Ha3blBAaeTCA NapamMeTPoM ONTUMU3ALUUU MAN OTKIMKOM CUCTEMbI Ha BO3AelcTBUE.



MapameTp onTumusauum (OTKAKK) — Be/IMUMHA, ONUCLIBAIOWAA Pe3y/1bTaT NPOBEeAEeHHOro
3KCNnepumeHTa U 3aBuUcAW,AA OT GPaKTOPOB, BAUAIOLWMX Ha IKCMEPUMEHT



B 3aBMCUMOCTM OT 06bEeKTa U Lenn NCcCneaoBaHmMa napameTpbl ONTUMMU3ALUK MOTYT BbiTb
cambiMK pa3HoobpasHbiMK. BBeaem KnaccndmKaumo napameTpoB oNnTUMMU3ALUN:

1 Knacc DKOHOMMYEeCKMe napameTpbl ONTUMMU3ALUMN.

K AaHHOMY Knaccy oTHOCATCA Npmubbinb, cebecTonmocTb, peHTabenbHOCTb (3T NnapameTpbl
MCMONb3YIOTCA NPU UCCAEeA0BAHUN AENCTBYIOLLUX MPOMbILLIEHHbIX 0OBEKTOB), 3aTPaThl Ha
3KcnepuMeHT (oueHMBaeTca B Nt0ObIX UCCnegoBaHUSAX, B T.4. U HAYy4YHO-UCCNAeA0BaTENbCKUX).

2 Knacc TeXHUKO-9KOHOMMUYEeCKue NnapamMeTpbl ONTMMN3aLUUN.

Cpean 3TMx napameTpoB Haubosnee pacnpoCTpPaHEHHbIMU ABAAIOTCA
NPOM3BOANTENBHOCTb U KO3IPPUUMNEHT NMONE3HOrO AENCTBUA;, TaKMUE NapaMeTpPbl KaK
CTabnNbHOCTb, HaAEKHOCTb, A0/ITOBEYHOCTb CBA3AHbI C ANIUTE/IbHbIMW HabaogeHUaAMU U
MNCMNO/Ib3YIOTCA B OCHOBHOM NPU N3Y4YEeHUN JOPOroCToALLMNX OTBETCTBEHHbIX OOBEKTOB.



3 Knacc TeXHUKOo-TexHOoNorn4yeckme napameTpbl oONTUMU3aLUN.

K aTum napametTpam ontMmm3aumnmn OTHOCATCA (I)M3M‘-I€CKM€ XaPaKTEPUCTUKUN NMPOAYKTaQ,
MeXaHNYEeCKUE XapPaKTeEPUCTUKN NPOAYKTA, CI)M3MKO-XMMM‘-I€CKM€ XdpPaKTEPUCTUKUN NPOAYKTAQ,
MQ,D,MKO-6MOIIOFI/NECKM€ XdpPaKTEPUCTUKUN NPOAYKTa, BbIXO4 MPOAYKTA. KaK BnaHo n3 nepeyHA,
AdaHHaA KaTeEropmAa NnapameTpoB onTMMnU3aumm oueHmMBaeT Ka4ecTtBo BbII'IYCKaeMOl\/JI npoAayKkuunu.

4 Knacc lpouune

dTa KaTeropua COAEPXKUT MCUXONOTMYECKUE, ICTETUYECKME, CTAaTUCTUYECKME NapameTpbl
ONTUMM3aLNK. HECMOTPA Ha KaXKyLLYOCS NPOCTOTY 3TOM rpynnbl, AaHHbIE NapamMeTpbl
ABNAKOTCA HE MeHee BaXKHbIMKU, YeM Bce npeaplaylime.

C POCTOM CNOXKHOCTU obbekTa PacteT U NCUXONOIrn4eCkad Harpy3ka Ha UCMNOJTHUTENA,
oT4yero o4v4eHb CUAbHO MOXKET USMEHUTBLCA KayeCTBO NMNPOAYKLUNNA. JCTeTUYECKME XKe
NapaMeTpbl Npexae BCero y4dnTbiBakoTCA B BOMPOCAxX NosbliWWeHUA peasinsauunn.



B KauecTBe npmumepa BbiIbOpa napameTpa ONTUMMU3ALMKU MOXKHO PAaCCMOTPETb
npouecc obyyeHusa CTyaeHTa.

OueHMBaTb yCNewHOCTb NpoxoddAlwero npouecca obyyeHUa MOXKHO Pas3IMYHbIMU BapUaHTaMMK,
HO Hanbonee oNTUMaNbHbIM A0 CUX NOP OCTaeTca bansibHAA OUEeHKa 3HaHMIK obyyatoulerocs.

Ncxoaa s npuseaeHHOM Bbille KnaccnduKkaumm, AaHHbIM NapameTp onTMMKU3aLMM OTHOCUTCA,
CKOpee BCEero, K YeTBEPTOMY BMAY — NpouUMe.

PaccmoTpum TpeboBaHUA, NpeabaBAAeMble K MapaMmeTpam onTUMMU3ALUN.



TpeboBaHume Nol.

Mpeskae Bcero, napameTp ONTUMM3ALUU AOJIKEH ObiTb KONIMYECTBEHHbIM,
3a/aBaTbCA YNC/IOM.

NccnepoBaTenb A0NKEH MMETb BO3MOXKHOCTb €ro U3mepATb Npu 1tobom GUKCMPOBAHHOM
Habope ypoBHeWN PaKTOPOB.

BepHemcs, K oueHKe 3HaHUN. He byab 6annbHOM OUueHKM 3HaHUI, obyyatowemyca TpyaHo b6bino
6bl NOHATb HACKO/IbKO €ro ypoBEHb 3HAHUI COOTBETCTBYET NPeabaBAAeMbIM TPpeboBaHMAM.

MHOKecTBO 3HaYeHUi, KOTopble NPUHMMAET napameTp ONTUMMU3aALUUMU, Ha3blBaeTcA
obnacTblo ero onpegeneHus.



Obnactn onpeaeneHna Moryt ObiTb AUCKPETHbIMU U HENPEPbIBHbIMMU.
Ha npakTuKe, Kak NnpaBunno, obnactn onpeaeneHna AUCKPETHbIE.
N3mepeHne napameTpa ONTUMM3ALUM npeanosaraeT Hajauyme COOTBETCTBYHOLLEro npubopa.
B cnyyae OTCYyTCTBMA TaKOBOrO MO KaKMM-AMOO MpPUYMHAM, NPUXOAMUTCA MONb30BaTbCA
NPMeMoOM, Ha3biBaeMbIM PaHXUPOBAHUEM:

KaXX4oMy NapameTpy onTMMMU3aLMmn NPMCBAMUBAOTCA OLLEHKM NO 3apaHee BbIOpaHHON
wKane (aByxb6annbHoM, NATMOANNBHOM U T.4.), N B AaNbHENLLEM NOJIb3YHOTCA TaKOM LLIKANOMN
PAHrOBOM OLEHKN NPU NCCea0BaHUAX.

PaKTUYECKM, Mbl KAYECTBEHHbIM BEIMYUHAM npmncBanBaem Koanv4eCTtBeHHblIE 3Ha4YEeHUA.

APKMIN NPUMEpP PaHKUPOBAHHOIO NoaxoAa — 6annbHas cMCTEMA OLLEHKU 3HAHWUN.



TpeboBaHue No2.

I'Iapalv\eTp onTMmmMmmn3aunmn gonxeH BblpaKaTtbCA OAHUM HNCZTOM.

He 0onKHO BO3HUKATb TaKUX CVITV3LI,VII7I, KOoraa oAuH 1N TOT e NapamMeTp OnnmcbliBae€TCA Pa3HbIMU
3HavyeHnamun. B NPOTUBHOM C/Zlyd4ae BO3SHUKAOT HEACHOCTUN U PAa3HOYTEHUA.

MpUMepoOM TaKUX PA3HOUTEHWUIM MOXKET ABNATbCA HECOOTBETCTBME B MPOYTEHUWU OLEHOK,
MOJIYYEHHbIX MPU 0BYyYEeHUN.

MpuBeay oamMH APKUN UCTOpUYECcKU npmumep. OgHaxabl OAMH MOM 3HAKOMbIW PacCKa3asl, Kak
OoH nocewan Llapckocenbckun nnuen u tam sBuaen Tabenb A.C. MNywkunHa. «lpeacraBnsiellb,
— BOCK/IMKHY/1 MO 3HaKoMbIH, — a MyLWKMH-TO bbin ABoeYyHMKOM! Y Hero B Tabene oaHM ABOMKMK
N Konbl CTOAT!» KOHEUYHO, MOYKHO M OFOPYUTLCA, KAKOTO YXKACHOrO Hey4ya 3anmcasin B reHUu
Hauun, ecnm 6bl He ogHo «HOW.



B Llapckocenbckom nnLee bbina NPUHATA ceayowas CMCTeEMa OLLEHOK:

1 — oTAnYHO pa3bupaeTcs B npeameTe, MMEET K HEMY CKIOHHOCTb, *KeJlaHUe,
MCNONb3YyeT TBOPYECKUIN NOAXOA,;

2 — Hennoxo pa3bupaeTca B npeameTte, nyyaet 6e€3 ocoboro pBeHums, Xota u
MMEET CKNOHHOCTb;

3 — cnabo pa3bupaetca B npeamete, nydyaet 6e€3 ocoboro pBeHms, CKAOHHOCTU K NpeameTy
cnabsole;

4 — oyeHb cnabo pasbupaetca B npeameTe, CKIOHHOCTEN NPAKTUYECKU HET, U3YYaET No
NPUHYKAEHUIO;

0 — He pa3bupaeTtca B npeameTe, CKNIOHHOCTEN He 0OHapPYKeHO, yCBOEHWE NpeaMmeTa
NPAKTUYECKN OTCYTCTBYET.

BoT Tebe n asoeyHuk! K cnoBy cKkasatb, Bo Bcem Tabene y lNywKnHa 6bl1a e4MHCTBEHHAA NaoXasn
OTMETKa — HO/Ib N0 maTemaTuke. Hy He ero 370 6bin npea-
MET.



TpeboBaHue Neo3.

OAHO3HAYHOCTb napameTpa ontummnlaummnm B CTaTUCTUYECKOM CMbICNE: 3a-
AdaHHOMY Ha60py ypOBHel\;I (I)aKTOpOB AO/MNKHO COOTBETCTBOBATbL, C TOYHOCTbIO
A0 OLINOKMK IKCNEeEpMnMmeHTa, ogHO 3Ha4YeHWMe NapameTpa onTmmMmmn3aumnn.

Mpwn 3TOM 0bpaTHOE YyTBEPXKAEHNE HEBEPHO, T.€. OAHO U TO e 3HaYeHue napameTpa
ONTUMM3ALUM MOXKET BCTPeYaTbCA ANA pa3HbIX Habopos paKTopos..

MpuBeay npumep. XopoLo U3BECTHO, YTO A5 TOr0, YTOObI 3aKUNATUTL BOAY NPY HOPMa/IbHOM
NaBneHnn Heobxoaumo ee Harpetb Ao 100 °C. U cKonbKo bbl

pa3 Bbl HE NPOBOAMAM 3TOT ONbIT, pe3ynbTaTt byaeT OAMH M TOT e — NPU HOPMAIbHOM
nasneHnn n temnepatype 100 °C Boga 3aKMnuT.

OpgHako npun NOHNXeHUN AaBaeHnAa Temnepatypa KUNeHnAa oAbl TakxKe CHU3NTCA, T.€.

nonyvyaem cneayrouyr CnTtyaunto: gpyroe coyetaHme 3Ha4YeHUMN Temnepartypbl U gaBaeHnNA 4act
TOT e pe3y/ibTaT SKCNepUMeEHTa — BOAa 3aKUTMNAT.



TpeboBaHue No4.

MapameTp oNnTUMMU3aLMKN AO0MKEH ObITb 3PDEKTUBHBIM C TOYKUN 3PEHUNA AOCTUMKEHUA LN N B
CTaTUCTMYECKOM CMblicnie. PaKTUYECKM, 3TO O3HAYaeT, YTo BblIbMpPaTb NapameTp OoNTUMM3ALLUNK
HeobxoAMMO TakmMm obpa3om, YTobbl OH onpeaensanca c Hanbonbluen BO3MOKHOMN TOYHOCTbIO.



TpeboBaHue No5.

MapameTp ONTUMM3AUUM AONKEH YAOBAETBOPATb TPebOoBaHUIO YHUBEPCASIbHOCTU M MONHOTHI.

Moa, yHMBEPCaIbHOCTbIO M MOJIHOTON NapameTpa NOHUMAETCS ero CnNocobHOCTb BCECTOPOHHE
OXapaKTepu3oBaTb 0OBEKT UCCeA0BaAHUA.



TpeboBaHue No6.

MapameTp OoNTUMM3ALUUN AO0NKEH UMETb PU3MYECKUMM CMbICA, ObITb MPOCTbIM U JIETKO
BbIYUCAEMbIM.

TpeboBaHMe ¢U3MYECKOTrO CMbiCNa 0O6BACHAETCA HeobxoAMMOCTbIO AanbHeullen
MHTEpPNpPEeTaLUnUM pPe3ynbTaToB 3KCNepuMeHTa. Boobule roBopAa, MOXKHO napameTp
ONTMMM3ALMN ONUCHIBATb KAaKUM YroZlHO BblparKeHnem uamn cnocobom, ecam ToNbKO NOTOM
CMOKeTe 0O6BACHUTD, YTO 3TO ONMUCAHME O3HAYAET.

JlerkocTtb # NPOCTOTAa BbIYMCAEHUN MO3BONALOT NPOKOHTPO/INMPOBATb MPABUJ/IbHOCTb
BblHNCNTEHUA NAapPaMeTpPa ONTUMU3aU NN B MnpoLuecce NoCTpoeHNA Mmoae/ 1N SKCNEPUNMEHTA.



TpeboBaHue No7.

N, HakoHeL, NnapamMeTp onTuMnU3aunn AONHKEH CyWeCTBOBATb A/14 BCEX COCTOAHWUN CUCTEMDI.

Ecnu Xu13Hb Ha Mapce HEBO3MOXKHA HU NMPU KaKMUX COCTOAHMAX, TO BbIOMPATb B Ka4yecTse
pe3ynibTaTa 3KCNepUMeHTa AaHHOe TpeboBaHMeE KpanHe HepasyMHO.



Ncxoaa us nepedyncieHHblx TpeboBaHui, BUAHO, YTO BbIOpaTb NOAXOAALLUMN
napameTp ONTMMM3AUMWN ABASETCA AeNOM [A0BOJIbHO-TAKU TPYAOEMKUM.

OAHaKo, MMEeHHO NPaBWU/IbHbIM BbIOOP NapameTpa ONTMMKU3ALUN ABASETCA 3a/10fOM yCrnexa npu
AANbHENWEM NNAHUPOBAHUK, MOCKO/IbKY BblIOOP nNapameTpa ONTUMM3AUMKU OUKTYET BUA,
MaTEMaTMYECKON MOAENMN SKCMEPUMEHTA.



