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IIpakTuueckoe 3anaTue Nel
«Coaeprxkanue v MOPSJIOK NMPoBeIeHUs MATEHTHBIX HCCJIeI0BAHUIA.
Knaccnpukanuonnsie muaexkcol Y /IK n MITK»

1.1 Heab pabdoThl: 03HAKOMIJICHHE C COJACPKAHUEM MU TOPAIKOM MPOBEICHUS
NATEHTHBIX HCCIIEIOBAHUM, HEPAPXUUECKON CTPYKTYPOU U MPUHLMIAMU HOCTPOCHHUS
knaccupukanmonusix uHAekcoB MIIK u V]JIK. IlpmoGperenue mpakTudecKux
HABBIKOB paboTel ¢ kinaccudukamuonueivu  uHAekcamun MIIK u VK mpu
ITPOBEJICHUSI IATEHTHBIX MCCIIETOBAHUN:

-BBISIBJIEHUE TEXHMYECKUX, KOHCTPYKTOPCKHX, HPOrpPaMMHBIX W JIPYrux
pemieHuii, co3nanHblx B mpouecce BbimosHeHuss HUP n OKP mpu noaroroBke
JMCCEePTAIMOHHON PabOTHI.

-MCCJIeIOBaHUE MAaTEHTHOW YMCTOTHI OOBEKTa MATEHTUPOBAHUS, MMOIYYEHHOIO
B miporiecce BoinoiaHeHuss HUP u OKP npu moaroroBke nuccepTaiimoHHONW pabOTHI.

1.2. OcHOBHBIE TeOpeTHYECKHE CBEACHMS.

Ilamenmmuvle uccnedoganusn — WCCICNOBAaHUSA TEXHUYECKOTO YPOBHS W
TEHJACHIMNA pPa3BUTUS OOBEKTOB TEXHUKH, HMX MATEHTOCIOCOOHOCTH, NATEHTHOM
YHCTOThI, KOHKYPEHTOCIIOCOOHOCTH Ha OCHOBE NMATEHTHOW U APYroil HHpOpMaLHH.

Ilamenmnaa yucmoma - OPUANYECKOE CBOMCTBO TEXHMUYECKOTO OOBEKTA,
3aKIIOYaromeecs B TOM, 4YTO OH MOXET ObITh CBOOOAHO MCIOJIb30BaH B
ONpENEICHHOW CTpaHe 0e3 OMACHOCTH HAPYIICHHS JEHCTBYIOIIUX Ha TEPPUTOPUU
ATOM CTpaHbl MATEHTOB, NPUHAIEKAIIMNX TPETHUM JIULIAM.

[Io cBOEMy XapakTepy M COAEPKAHUIO NATEHTHBIE UCCIENOBAHNS OTHOCATCS K
MPUKJIAAHBIM HAy4YHO-UCCIEAOBATEICKUM paboTaM U SBIAIOTCS HEOThEMIIEMOM
COCTaBHOM 4acTbI0 OOOCHOBAHMS IPUHUMAEMBIX PEIICHUMN, CBI3aHHBIX C CO3/IaHUEM,
IIPOU3BOJICTBOM, pPeaau3aluei, COBEPIICHCTBOBAHUEM, UCIIOJIb30BaHUEM, PEMOHTOM
U CHATHEM C IIPOU3BOJICTBA TEXHUYECKUX OOBEKTOB.

B 3aBucuMOCTH OT MpakTU4YECKOW MOTPeOHOCTH MATEHTHBIE MCCIIEAOBAHUS
IIPOBOJAT:

—  3aKa3yuk (OCHOGHOU nompedumensb) — TPU NPOTHO3UPOBAHUU,
MEPCIEKTUBHOM W TEKYLIEM IUIAHUPOBAHWH, ONPEJIEICHUU HANpPABJICHHI, TEMIIOB
Pa3BUTHUS CPEJCTB TEXHUUECKOTO 00ECTIEYeHUs CBOEH AESITEIbHOCTH;

—  UCRONHUmMENb  HAYYHO-UCCe008amelbCcKux  padom  —  TIpU
IIPOTHO3UPOBAHUMN, IEPCHEKTUBHOM W  TEKyLIEM IUIAHUPOBAHWH  HAYYHBIX
HCCIICIOBaHNUM, BBIOOpPE HAmNpaBiICHUW MCCIACAOBAHUNA JUISl CO3JaHUS HOBBIX H
MOJEPHU3AIMH CYLIECTBYIOIUX O0OBEKTOB TEXHUKU;

— ucnonnumens (pazpadomuux, NPOEKMAaHm, NPOEKMUPOBUIUK) — TIpU
000CHOBaHUM HEOOXOJUMOCTH BBIIIOJIHEHHUS] KOHKPETHBIX paboT; B Tmpolecce
BBITIOJIHEHUS OIBITHO-KOHCTPYKTOPCKHUX, IPOEKTHO-KOHCTPYKTOPCKUX, NMPOEKTHBIX,
TEXHOJOTMUECKHX, U3bICKATEILCKUX U IPYTHX pabOT U MX ITAIOB;

— u3eomoeumeny (nocmaswiuxk) — TPU TEPCIEKTUBHOM U TEKYLIEM
IUIAHUPOBAHUM PA3BUTUS IPOMU3BOACTBA WJIM €r0 MOJECPHU3ALMH, [OCTaHOBKE
IIPOAYKLMH HA MPOU3BOACTBO, IIPU PELICHUM BONPOCOB IIOBBIIICHHUS KadecTBa
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IIPOAYKIMHU, COBEPIIEHCTBOBAHUS TEXHOJOTMM, MAaTEPUAIBHOIO, TEXHOJIOTUYECKOTO
o0ecnieyeHrss NPOU3BOJACTBA, MPHOOPETEHUS 3apyOEKHOTO OO0OpYJOBaHMUS U
JIMIICH3UM;

B o0mem ciay4yae neabl0 NPOBeAeHHMS NMATEHTHBIX MCCJICI0BAHUI MOKET
ABJIATHCH

—  HUCCIIEJOBAaHME TEXHMYECKOIO ypOBHS  OOBEKTOB  XO3AWCTBEHHOU
JESITEIbHOCTH, BBISIBJICHUE TEHACHLIUN, 0O0OCHOBAHUE MPOTHO3a UX PA3BUTHS;

— MCCIIEOBAHNUE COCTOSIHMS PBIHKOB JAHHOM IIPOYKIIUH;

— UCclieZioBaHNe TpeOOBaHMM MOTpeOUTENEH K MPOAYKIINH;

—HCCIIEIOBAaHNE HaIlpaBJICHUI Hay4YHO-UCCJIEA0BATEIBCKOU 51
MIPOM3BOJCTBEHHON ACSITEILHOCTH OpraHu3auil u Gpupm;

—BBISIBJIEHUE TOPrOBBIX MapOK, UCIIOIb3YEMBIX (PUPMOI- KOHKYPEHTOM;

—BBIOOpP  ONTUMAJBHBIX HANpPABICHUA PA3BUTHS  HAYYHO-TEXHUYECKOM,
IIPOU3BOJICTBEHHON ¥ KOMMEPUYECKOH ACATEIBHOCTU NPEIIIPUATHS,

— O00OOCHOBaHME KOHKPETHbIX TpeOOBaHMII 1O COBEPUIEHCTBOBAHHUIO
CYLIECTBYIOIEW M CO3JaHUI0 HOBOM IIPOAYKIMM M TEXHOJIOTMM, a TaKKe
OpraHU3aLMU BBIIIOJHEHHUS YCIIYT;

— TEXHUKO-KOHOMMUYECKUH aHaJu3 W OOOCHOBAaHHE BHIOOpA TEXHUUYECKUX,
XY10’KECTBEHHO-KOHCTPYKTOPCKUX PELICHUMN.

— O00OCHOBaHHME IMPEAJIOKEHUN O Ie1ecO00pa3sHOCTH pa3pabOTKU HOBBIX
00BEKTOB MPOMBIIIIIEHHOW COOCTBEHHOCTH JIJIs1 UCIIOJI30BAaHUS B 00 bEKTaX TEXHUKH.

— BBIIBJICHUE TEXHUYECKUX, XYI0KECTBEHHO-KOHCTPYKTOPCKHX, TPOTPAMMHBIX
U JpyruxX peuieHui, co3fgaHHbix B mpouecce BemmosHeHUs HUP u OKP ¢ nensro
OTHECEHMSI UX K OXPaHOCIOCOOHBIM 00BEKTaM MHTEIJIEKTyaIbHOW COOCTBEHHOCTH;

— UCCJIeIOBAHNE MTaTEHTHON YUCTOThI 00OBEKTOB TEXHUKH;

— aHaJIM3 KOHKYPEHTOCIIOCOOHOCTH 00OBEKTOB X03IMCTBEHHON JEATEIbHOCTH;

— BBISIBJIGHUE U OTOOP OOBEKTOB JIMIEH3UHN U YCIIYT TUIIA WH)KUHUPHHT;

—  UCCJENOBaHME  YCJIOBUM  peanu3aii  OOBEKTOB  XO3AWCTBEHHOU
JesITeIbHOCTH, 000OCHOBAHKE MEP O UX ONTUMU3ALINY;

Ilopsinoxk  BBINOJHEHUS  NMATEHTHBIX  HMCCJICJOBAHUA  YCTAaHOBJICH
I'OCT P 15.011-96 u Brarwouaer:

— OINpENENICHUE 3a7ad IIATCHTHBIX HCCICIOBAaHMWM, BUAOB MCCIENOBAHUN U
METOJIOB HMX NpPOBEACHHS U pa3pabOTKy 3aJaHMsl Ha NPOBEJCHHE NaTEHTHBIX
HCCIICIOBAHUI;

— omnpejeneHre TpeOOBaHUI K MOMCKY MAaTeHTHOM M JIPYrodl JNOKyMEHTAallUH,
pa3paboTKy periiaMmeHTa Mo1cKa;

— TMOUCK M OTOOp MaTeHTHOW W APYrod JOKYMEHTAIlMM B COOTBETCTBUU C
YTBEP>KJICHHBIM PETJIAMEHTOM U 0(pOpMIIEHHE OTYETA O TOUCKE;

— CUCTEMATHU3AIIMIO U aHAJIU3 OTOOPAaHHON JOKYMEHTAIINH;

— 000CHOBaHUE pEIICHUH 3a]1a4 MMaTeHTHBIMU UCCIIEJOBAaHUSIMHU; OOOCHOBaHUE
OpeJIOKEHU MO  JalbHEWIIeH  JesTeIbHOCTH  XO3SIMCTBYIOLIETO  CYOBEKTa,
IIOATOTOBKA BBIBOJIOB M PEKOMEHIALUM;

— odopmiieHne pe3yJbTaTOB HCCIENOBAaHUI B BHAE OTYETAa O MATEHTHBIX
HCCIICIOBAHMSX.



3a0anue Ha nposedeHue NAMEHMHBIX UCCAEO06aAHUN DPA3PAOATHIBAIOT
UCIIOJIHUTENU pabOThl U MATEHTHOE MOJIpa3/eieHUe, U YTBEPKAAeT OTBETCTBEHHBIM
pPYKOBOAUTENb pPabOThl (HAMpUMEp, PYKOBOIUTENIb HAYYHO- MCCIIEI0BATEIbCKON
paboThl, TJaBHBIM WA TEHEPATbHBIA KOHCTPYKTOP OIBITHO-KOHCTPYKTOPCKOM
paboThI, IJIaBHBIA MHXKEHEP MPOEKTa) MPUMEHUTEIHLHO K paboTe B LEJIOM M (HIIH)
OTJICJILHOMY €€ dTamy.

Peznamenm noucka pa3pabaTbIBalOT HCIOJIHUTENU pPabOThl U MATEHTHOE
MojApa3JejieHue B COOTBETCTBUM C 3aJaHMEM Ha MPOBEJACHUE NATEHTHBIX
UCCIIEIOBAHUIN TPUMEHUTENBHO K paboTe B LIEJIOM U (MJIM) K KaKJIOMY €€ 3Tamy, Ipu
BBITIOJITHCHUH KOTOPBIX HEOOXOIWMBI TATEHTHBIE HWCCIeAoBaHUsA. B permamente
MIOMCKa OMPEIEIAIOT CICAYIONINE JaHHBIE!

— MpEeAMET MOoUCKa (TEXHUYECKUM OOBEKT B LIETIOM, €r0 COCTABHBIC YACTH, Y3JIbI
WJTU AJIEMEHTHI, T.€. YCTPOMCTBO, TEXHUYECKHUI MPOIIECC, BEMIECTBO);

— CTpaHbl MTOUCKA;

— PETPOCIIEKTUBHOCTH (TITyOMHA MMOUCKA);

— KJjaccu(UKaIMOHHbIE UHJIEKChl 00BEKTa TEXHUKU, TEXHUYECKOTrO Ipoliecca
uu BemectBa mo MIIK, HIIK u Y/IK, a Taxxe o MexayHapoIHON KiIacCUHUKAIINH
npoMbIUIeHHBIX 00pa3iioB (MKIIO).

I'nybuna noucka WA pempocneKmuéHOCMb UHGOpMAUuuU — 3TO YUCIO
JIET, MO KOTOPbIM OYJEeT BECTUCh IOUCK, OTCUMTHIBAEMOE OT T0/ia, B KOTOPOM
OCYILIECTBIISIETCS TOUCK. [JyOMHAa mMOWCKAa 3aBUCUT OT I1EIM MNaTEHTHBIX
ucciaenoBanuii. Ilpu »skcmepTu3e Ha MATEHTHYIO YKHCTOTY INIYOMHY IIOMCKa
IIPUHAMAIOT PABHOM CPOKY JEWCTBUSA NATEHTOB B CTpPaHE IOWUCKA. JTOT CPOK B
OOJIBIIIMHCTBE CTpaH cocTapiseT 20 JerT.

Hlupoma noucka — 5TO TEpeyYeHb CTpaH, MO KOTOPHIM MPEANOJaraeTcs
BecTH Mouck. OHa TakKe 3aBUCHUT OT LIE€JIM MATEHTHBIX UcclienoBanuil. Hampumep,
IpyU  ONpENECICHHWH  TEXHUYECKOTO  YpOBHS  WJIM  HOBH3HBI  OOBEKTa
BBIOMPAIOT CTPaHbI ¢ HauOoJee pa3BUTON 00JIACTbIO TEXHUKH, K KOTOPOW OTHOCUTCS
o0bekT. B aTHx crTpaHax Moker ObITh HamOosiee mnonHas wuHbopManus 00
rccieyeMoi 00J1acTh TEXHHUKH.

B xome mnpoBeneHHs MAaTEHTHBIX WCCIENOBaHUNM TpeOyeTcss i KaxKIoro
MpeaMeTa TOMCKa OMNPEeACNUTh KilacCU(pUKAIMOHHbIE pyOpuku. C 3TOM 1ENbIo
UCIIOJIB3YIOT YHUBEpPCaIbHYIO AecaTuuHyro kiaccupuxamuo (YK T'OCT 7.90-
2007), a a1 mMoWCKa IMAaTEHTHOW JOKYMEHTAllMd — MEKIYHAPOJIHYIO MATCHTHYIO
kinaccudukanuio (MIIK).

VAIK - wmexnyHaponHas — kjaccM(UKallMOHHAasE ~ CUCTEMa  3HAHUMU,
00bEeIMHSIONIAS] BCE OTPACIU 3HAHUN B €IMHON YHHBEPCAJIbHON CTPYKTYpE C OOIIei
necatuuHor — HoTanuen. Ilpemnasnayena VYJIK  rimaBHeIM  oOpazoMm  Jyist
WHICKCUPOBAHUS H TIOWCKa CBEICHWH B JIOKYMCHTAJIBHBIX MacCHBax IIO
cojepkarelbHbIM Tpu3HakaM. YJIK cocTouT M3 OCHOBHOW TaOMWIBI M TaOJIHIY
obmux ompeaenutenei. B cocra Tabmun YK MokeT BxoauTh andaBUTHO-
IIPEAMETHBIN yKa3aTellb.

Angpasumno-npeomemnnii  ykazamens (alphabetical ~ subject  index):
AndaBuUTHBI  TEPEUYCHb  OCHOBHBIX  TOHSTHH,  BXOJSAIMIMX B KJIACCHI



KJIACCU(UKALMOHHON CHCTEMBbI C YKa3aHHEM COOTBETCTBYIOLIETO KoJa Kiacca H
acriekTa (mpu HeoOXOAUMOCTH).

OcHoBHas KJ'IaCCI/I(bI/IKaHI/IOHHaH Ta6JIHHa IMOCTPOCHA II0 TCMATHYCCKOMY

NPUHIIUITY Y BKJIIOYAET clieayrolue ocHoBHbIe neneHust Y K (cm. tabmuy 1).

Ta6auma 1 - OcHoBHbIE neneHus Y JIK

Kon
pasnena

HanmenoBanwue (coaeprkanue) pasaena

0

OO6mwmit otnen. Hayka u 3nanue. Mudopmanus. Jlokymenranus. bubnuorednoe nemo.
Opranuzanus. [TyOnukanum B neaom

®dunocodus. [lcuxonorus

Penurus. borocinosue

OO0111eCTBEHHBIE HAYKU

(Pe3eps s Oyaymiero mpuMeHESHHsI)

Maremaruka. EcTecTBEHHbIE HAYKH

IIpuknagneie Hayku. Menunuza. TexHonorus

HckyccrBo. @otorpadus. Myssika. Urper. Criopt

SI3piko3HaHMe. JIMHTBUCTHKA. Xy,Z[O)KeCTBCHHaH JUTCpaTypa. .HPITGpB.TypOBe,I[eHI/Ie

OO |INO TR (WIN|F-

['eorpadus. buorpaduu. Uctopus

Tabnua oOmMX onpeaeauTeeii MOCTpOeHa Ha OCHOBE BBIICJICHUS KJIACCOB

JOKYMCHTOB IIO IIpU3HAKaM, HC 3aBHUCAIINM OT UX TCMATUKHU. OHa BKJIIOYaeT B ceOs
KOJbI 1 HAMMCHOBAHMU onpezerHTeneﬁ, KOTOPBIC IIPUBCACHBI B Ta6JII/IHG 2.

Ta6nuna 2 - Koapl 1 HAaMMEHOBAHUSI OTIpeIeuTeNeH

Hauano kona HanmenoBanue onpenenurenei

ONPEACINUTENEN

=.. OO11Ke ONpeIeITUTENH 3bIKa

(0..) OO6mue onpenenuTesy GopMbl TOKYMEHTA

1), ..., (9) OO11Ke onpeeuTeIn MeCcTa

(=..) OO11re onpeeuTen HapoI0B (pac, STHUUYECKUX TPYII U HAIIMOHAIBHOCTEN)

OO011ue onpenenuTeNn BpeMEeH!

-02 CaoiicTBa

-03 Matepuasl

-04 OTHOIIEHMS], TPOUECCHI, ONEPALIHT

-05 JIviia, 3aHSThIC WK CBA3aHHBIC C YeM-TH00, UMEIOIINE OTHOIICHUE K YeMy-
1100. JIMYHBIE XapaKTEPUCTUKU

Vkazannpie B Tabnumax 1 u 2 KOJbI pa3feiaoB OCHOBHBIX TaOJUIl SBISIOTCS

KJIaCCU(UKAIIMOHHBIMA KOJJaMH TEMAaTHKH OSTHX pas3feioB. B mepeune oOmmx
ompenenuTeNel mepell HAaUMEHOBAaHMEM TaOJMIBl YKa3aH CHUMBOJ, KOTOPBIM
0003HaYaroTCs Kiaacchl JaHHOro ¢aceta. OO03HaAUEHUE KAXKIOTO Kilacca HauyMHAETCS
C YKa3aHHBIX CHMBOJIOB M TIPOJIOJDKAETCS NECITHUYHBIMU U(PpaMu, 0003HAYAIOITUMU
mojipasieNieHuss Kiacca. ECiM MHACKC ONMpEeNeNUTeNsl OTKPhIBAETCS CKOOKOW WIIH
KaBBIUYKOW, TO B KOHIIE TU(PPOBOTO KOAA OMPEACIUTES CTABUTCS COOTBETCTBYIOIIAS
3aKpbIBarOIas CKOOKa MJIM KaBbIYKA.

OCHOBHOM  KJIACCH(PMKALMOHHOW  Tabiuie Kiacchl  0003HAYaroTCs
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AeCITUUYHBIMU LU(ppamMu 0e3 TOMOTHUTEIbHBIX CHMBOJIOB.

Kaxnas Tabmuua YJIK cocTouT w3 mocneqoBaTeIbHOCTH 3allicei KIIacCOoB.
Kaxxnas 3anucek onpenensieT HEKOTOpylo 00sacTh 3HaHUSl. OCHOBHBIMH 3JIEMEHTAMHU
3amucH SBJSIOTCS KO/ (MHIIEKC) Kilacca M onucaHue kiacca. Kpome Toro, B 3amucu
MOTYT COJEPKATHCS JOMOTHUTEIBHBIE 3JIEMEHThI: METOJINYECKUE YKA3aHUs, CChUIKH,
npuMepbl. OaHMM W3 TJaBHBIX HOpUHOUINOB mnoctpoeHus YK  saBasercs
UEPAPXUYECKOE COMOJUMHEHHE APYr JApYry OOJBIIMHCTBA PA3EIOB OCHOBHBIX U
BCIIOMOTATENIbHBIX TA0JIMI] B MpoLIecce JACNCHUS MOHITHH OT OOIIEro K YaCTHOMY U
HCIIOJIb30BaHUE LHU(PPOBOrO  JECATHYHOTO KOJa, OTPAKAIOIIETO  CTPYKTYpPY
COMOTUMHEHUST KiaccoB. Kaxapldi ypoBeHb JejeHuss 00O03Hadaercs OJHOU
aecsTuaHOM 1udpoit. Knacc nmepBoit cTyneHu AeneHus: COAEPKUT TPyITy Oojee Win
MeHee OJIM3KMX HayK, Hampumep 6 - MPUKIAIHbIE HAYKU: TEXHUKY, CEIIbCKOE
X0341cTBO, MemuuuHy. l[locnenyromas neranuzanusa WACT 3a CYET YIJIMHEHUA
uHaekcoB. [lpum 3TomM kaxnmas mnociedymoomas goOaBiasemMas LUPpa HE MEHSET
3HAYEHUs MpebIAYIINX, a JUIIb YTOUHsIET, 0003Hauas 0osiee yacTHOE moHsATue. s
yoOCTBa YTEHUS JJIUHHBIX IOCIENIOBATEIbBHOCTEN LM(p mocie KaxkAoW TpeThel
nugpbl CTaBUTCS TOYKa, HE HUMEIOUIas CcoAepXaTelibHOro 3HaueHus. Hampuwmep,
nHaekc Ttematuku "Kopposuss mon  BosaeidcTtBueMm  mienouen"  620.193.423
CKJIa/IbIBAETCs CIEAYIOLIUM 00pa3oM:

6 ITPUKJIAJHBIE HAYKHU. ME/IMIIUHA. TEXHOJIOT'UA
62 MHXXEHEPHOE JIEJIO. TEXHMKA B LIEJIOM
620 UCIIBITAHUA MATEPUAJIOB. TOBAPOBEJAEHUE. OBIIIAA
OHEPI'ETUKA
620.1 Ucnbrtanus matepranon. JlepekTbl MaTepralioB. 3alllMTa MaTEPUAIIOB
620.19 JlepexTsl MaTepranoB U UX BbISIBIEHUE (KOHTPOJIb)
620.193 ®Ousnueckue u xumuieckue Bosaencteusa. Kopposus. Koppoznonnas
CTOMKOCTb
620.193.4 Xumuueckasi Koppo3us. Bo3nelicTBue pa3imyHbIX arpeCcCUBHBIX
cpen
620.193.42 Bo3zneicTBre HEOPraHUYECKUX IIETIOYHBIX KUJIKOCTEN
620.193.423 Bo3geiicTBre 1IeI04€l HA MaTepualibl. XPYMKOCTb,
BBI3bIBAEMAsl BBILLETIAYNBAHUEM

[Ipn unaexcupoBanuu AokymeHToB mno Y/IK cienyer coOmromaTe mpaBuia
METOIMKH WHAeKcupoBanus, onucanusie B [OCT 7.90-2007.

MIIK oxBaTbIBaeT Bce 00JACTH 3HAHUM, OOBEKTHI KOTOPHIX MOTYT IMOJJIEKATh
3alMTe  OXpaHHbIMU  AokyMmMeHTamu. Omnpepenenue MIIK  pexkomenayercs
OCYUIECTBJISATh B MAaTeHTHOW Oa3ze dDenepaibHOM CIy>KObl MO HMHTEIJIEKTyaJIbHOU
COOCTBEHHOCTH, MaTeHTaM W ToBapHbIM 3HakaMm Poccuiickoii ®Denepanuu
(wwwl.fips.ru). MIIK pa3geneHa Ha BOCeMb pasaeiioB. Pasaenbl NpeacTaBisiOT
co0oit BeIcIMiA ypoBeHb repapxuu MIIK.

Kax b1t pa3aen o003HaueH 3arjiaBHON OyKBOMW JIATUHCKOTO andaBuTa OT A 110
H u HaspBaercs mHaekcom pasgena. Jlajee ykaspIlBaeTcs 3arojiOBOK pasjelia,



NpUOJIM3UTENBHO OTPAKAIOUIMKA ero cojepxkaHue. Pasznensl UMEOT ciemyrouye
Ha3BaHUS:

A yl10BJIETBOpEeHHE KU3HEHHBIX MOTPEeOHOCTEH YesIOBeKa

B pa3iuyHbIe TeXHOJIOTHYeCKHe MPOLECChl; TPAHCIIOPTUPOBAHME
C xumus; MeTa/LTyprus

D TekcTHibL; Oymara

E cTrpouteibcTBO M ropHoe /1€J10

F mammHocTpoeHMe; oOcCBelleHHe; OTOILIEHHE; OpY:KHMe W OoenpuIAachl;
B3pPbIBHbIE PA0OTHI

G ¢usuka
H s1exkTpuyecTBO

BHyTpu pa3nenoB pOACTBEHHBIE KJIACChl  YCJIOBHO OOBEAMHSIOTCS B
noopasodenst, KOTOpble HE 0003HaYalOTCs UHAEKcaMu. Hanmpumep:

Paznen A (YIOBJIETBOPEHUE XKM3HEHHBIX IIOTPEBHOCTEM
YEJIOBEKA) conepxuT ciieayromiie noapaseibl:

CEJIbCKOE XO3MCTBO

[TULLEBBIE [TPOJIYKTBI; TABAK

[IPEIMETBI JIMUHOT'O U IOMAILIHET'O OBUXOJIA
3JIOPOBBE; CITACATEJIBHAS CJIYXKBA; PASBJIEUEHUE

Kaxnaplii paznen aenutcss Ha Kiaaccwl. Kiaccel ABISAIOTCS BTOPHIM YPOBHEM
nepapxun MIIK. MHaeke Kiacca COCTOMT U3 HHJAEKCA pasfena U JABY3HAYHOIO
YuCla.

Hanpumep: HO1. 3arosioBok Ki1acca oTpaxkaeT coepxKaHue Kiacca.

Hampumep: ~ HO1  OCHOBHBIE  DJIEMEHTBI  DJIEKTPMUYECKOI'O
OBOPYJIOBAHMSI

Kaxnpiii kmacc comepxut oauH uinu 0Oojee nookaaccoe. llonkmaccel
MPEACTABISIOT  coboil  Tpetwit  ypoBeHb  uepapxuu  MIIK.  Huaekc
MO/KJIACCA COCTOUT U3 MHJIEKCa Kjlacca M 3arjiaBHOM OYyKBBI JJATUHCKOTrO ajiaBuTa.
Hanpumep: HOLS . 3aronoBok moakJiacca ¢ MakCMMaabHON TOYHOCTBIO ONPEAEISAET
coJiep KaHue MOJIKIIacca.

Hanpumep: HO1S YCTPONCTBA CO CTUMYJIMPOBAHHBIM U3JTYYEHUEM

Yka3zaresib CoJep:KaHUsl MOAKJIACCA. BOTBIIMHCTBO MOIKIACCOB CHAOXKEHO
KPAaTKUM TEPEYHEM OTHOCSIIMXCS K HUM TeMaTuK. JiekTpoHHas Bepcusi MIIK
MO3BOJISIET TOJIB30BATEI0 MPOCMATPUBATH COJAEPKAHUE MOJKJIAacca B IOPAJIKE
YCJI0KHEHUSI TEMATUKHU.



IMox3arosoBok. Eciiu  Oosbpliasg 4YacTh MOJKJIAcCa OTHOCUTCA K  OOIIeEr
TEeMaTHUKe, TIepell HAdaJOM »JSTOM 4YacTM MOXKET BBOJUTHCS I10J3ar0JIOBOK,
OTIPEICIISIONTUI Ty OOIIYIO0 TEMATHKY.

Kaxnaplii moakimacc pa3OMT Ha MOJApa3lelieHUs, KOTOpble B JajbHEHIIEM
UMEHYIOTCA 2pynnamu. B CBOIO ouepeib IPyIIbl IEISATCS HA OCHOBHBIE IPYIIIBI (T.€.
YeTBepThI Hepapxuueckuil ypoBeHb Kiaccudukanuu) u moarpymmsl (T.e.007ee
HA3KHE YPOBHM MEPAPXUHM [0 CPABHEHHIO C YPOBHEM OCHOBHBIX TPYIII
Knaccudukarun).

HNupexe rpynnst MIIK coctont u3 nHaekca noakiacca, 3a KOTOPhIM CIEAYIOT
J1Ba YUCJIA, Pa3CIICHHbIC HAKIIOHHOW YEPTOM.

I/IHIleKC OCHOBHOM rpymmsbl COCTOMT M3 HMHACKCA IIOJKJIAcCCa, 3a KOTOPBLIM
CiacayeT OOHO-, ABYX- HIIM TPCX3HAYHOC YHCJIO0, HAKIIOHHAA YCPTa M JABa HYJIA.

Hanpuwmep: HO1S 3/00

3aro/I0BOK OCHOBHOIl I'PyNIbI TOUHO ONpPEACIISIET TEMATHYECKYI0 00JacTh,
BHYTPHU COJIEpXAHUSI CBOEr0 MOAKJIACCa, KOTOpas CUUTAETCS LEIECO00pa3sHON i
npoBeneHnss noncka. B MIIK TekCT W HMHAEKCH OCHOBHBIX TIPYIII BBbIJIEICHBI
KUPHBIM LIPUPTOM.

Hanpumep: HO1S 3/00 Jlazepsbl

HNunexe nmoarpynnbl — Iloarpynmsl pacnosio’keHbl B Ki1acCH(pUKAIMOHHOMN
CXeMe TakK, Kak OyATO HMX HOMEpa SBISIOTCA JCCATHYHBIMU JPOOSMH dYHCIIa,
CTOSIIIIETO 10 HaKJIOHHOM yepThl. Hanpumep, noarpynna ¢ unaekcom 3/036 nomxHa
cTosTh nocse noarpynmsl 3/03, Ho nepen noarpynmnoi 3/04; moArpymnma ¢ UHAEKCOM
3/0971 nomxHa HaxoauThcs nociie noarpynmsl 3/097, Ho nepen noarpymnmnoit 3/098.
Hanpumep: HO1S 3/02 Jlazepsl

[Toarpymnmsl B cxeme MIIK pa3meriieHsl B TOpsIKE KX HOMEPOB B BUJIE IpOOH C
M3MEHSEMbIM 3HAMEHaTeNleM (YUCIUTETh 0003HAYaeT UHACKC TJIABHOW TPYIIBI U HE
usmensitcesi). Hampumep, 3/036 pacnonaraercs 3a 3/03 u mepen 3/04, a 3/0971 —
nocie 3/097 u mepen 3/098.

3aroyioBOK MOArpyNIbI TOYHO  OMNPEIEsIeT TEeMAaTUUYECKYyI0 00JacTb B
npenenax oObeMa €€ OCHOBHOM TIpyNIbl, B KOTOpPOM CUMTaeTcsi Haubosee
nenecooOpasHeIM NpoBeAcHUE noucka. [lepex 3arogoBKOM NOArPYNNbI CTABUTCS
olHAa wWIH Oojiee TOYEK, KOTOpbIE ONPEACIAIOT HEPapXUUECKOe IOJIOKEHUE
MOATPYIIbI (MU CTENEHb €€ OJJYMHEHHOCTH OCHOBHOM TpyMIIE), T.€. YKa3bIBAIOT Ha
TO, YTO KaXKJas MOArpynna sBIseTca MOoApa3feieHueM, MOJYMHEHHbIM ONmKaiien
BBIIIECTOAILECH pPyOpHKe, UMEIOIEN HA OJIHY TOUKY MEHBIIIE.

[TomupIit KMacCU(UKAIIMOHHBIA MHIIEKC COCTOUT M3 KOMOHWHAIIUM CHMBOJIOB,
HCIIOJIB3YyEeMBIX Il 0003HAUCHHUS pasjelia, Kjiacca, MOJKIAcCa U OCHOBHOM TPYIIIBI
WJIM TOATpynIsl (Tad.3).

IlaTeHTHBIC HCCIICAOBAHNA IIPOBOAATCA 110 CICAYIOIIHUM 0azam JaHHBIX
MMaTCHTHBIX TOKYMCHTOB!:



1. becrinaTHast 6a3a JaHHBIX MATEHTHBIX TOKYMEHTOB Poccuiickoit deneparmn
Ha caiite www 1.fips.ru. B 6a3y maHHBIX BXOJIAT:

- TIOJIHBIE TEKCThl MATEHTHBIX JOKYMEHTOB Poccum (mpuBeAeHBI B pasielie
«OTKpBITBIE PEECTPBD», B KOTOPHIX IO HOMEPY JTOKYMEHTA MOKHO IMOJYYUTh MOJHOE
OTNMCAaHHUE POCCHMCKOrOo IaTeHTa, KaK IO H300pETCHHSM, TaK M IO TOJIE3HBIM
MOJICJISIM, TIPOMBIIIIJIEHHBIM 00pa3iiam u Jip.).

Tabmuia 3 — CtpykTypa Kinaccu(puKaiOHHBIX UHIEKCOB

01 B 33/00 OCHOBIjaSI rpynna —
A 4-p1ii YpOBEHD
Paznen — —
1 b1i1 ypOBEHD
Koace = [Toarpynmna —
20ii 33/08 ATPYE
0osee HU3KUI YPOBEHb
YpOBEHBb
Ilonknacc —
3uii ypoBeHb
I'pynmia

- pedepaTsl maTeHTHbIX JA0KyMeHTOB Poccuu (¢ 1994 r.) rme mo uHIEKCY
KJIaCCU(PUKALMHU, TIO KIIFOYEBBIM CJIOBAM MOYKHO ITPOBECTH MOUCK.

- pedepatsl mone3Hbix Mojaened Poccum (¢ 1994 r.), rae mo UHACKCY
KJIacCU(PUKALMHU, TIO KIIFOYEBBIM CJIOBAM MO>KHO ITPOBECTH MOUCK.

- pedepaThl MAaTEHTHBIX JOKYMEHTOB Poccuu Ha aHrIMiCKOM si3bike (¢ 1994 1.)

2.  MexnayHapoaHble  KiIacCH(UKAIMM, B  KOTOPHIX MOXXHO  HaWTH
KJIacCU(PDUKAIMOHHBIE UH]IEKCHI.

3. DmnexktpoHHble Oroyuierenu. Poccuiickuii cermeHT WHTepHeT-cepBuca
esp@cenet, IO KOTOPOMY MOXHO IPOBECTU MOUCK MO 3apyOeHbIM CTpaHaM -
ru.espacenet.com. Mwmerorcs Ttaxke OecruiaTHbie 0a3bl JAHHBIX IO 3apyOEKHBIM
ctpanaMm. CaiiThl 3apyOeKHBIX TATCHTHBIX BEJOMCTB:

- [TatrentHOE BegomcTBO CIIA - Www.Uspto.gov.

- [TatentHOE BenomcTBO ['epmanum - Www.depatisnet.de

- [TaTenTHOE BeaoMcTBO BenukoOpuranuu - Www.patent.gov.uk.

- [TatenTHOC BenomcTBO Kanambr - WWWw.CIPO0.gc.ca.

- [TarenTHOE BegomcTBO Kutas - Www.cpo.cn.net.

- [TatentHOE BepomcTBO Dpanimu - Www.inpi.fr.

- [TarenTHOEe BegomcTBO SAnonun (pedeparhl aklENTOBAaHHBIX 3asSBOK Ha
M300pEeTEeHUs Ha aHTJI. s3bIKe) - WWW.]P0.go0.]p.

- BcemupHnass opraHmzanysi MHTEJUIEKTYaldbHOW  COOCTBEHHOCTH -
http://www.wipo.int, «IlaTeHTHBIE BETOMCTBA MEXKTyHAPOIHBIC OPTAHU3AIUNY.

- http://www.fips.ra/russite/search/pvd_link.htm - cceuiku Ha  caiThl
OONBIIMHCTBA TATEHTHBIX BEJAOMCTB MHpPAa W Ha CaWThl MEXIYHAPOIHBIX
OpraHU3aINi 10 UHTEIJIEKTYaTbHOU COOCTBEHHOCTH.
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4. Tlouck MO HAyYHO-TEXHUYECKOW WH(OpPMAIMU B OCHOBHOM MPOBOMST IO
OTpacJEBbIM XKypHaJlaM M UCIOJIB3YIOT pedepaTuBHYI0 MH(MOPMAIUIO O TIOCIETHUX
NOCTUKEHUAX HAyKH W TEXHUKH, KOTOPYK WU3JacT BcepoCCMUCKMIT HHCTUTYT
Hay4YHOM M TexHuueckoi nadopmanuu (BHUUTH).

[Touck u oTOOP HHPOPMALMOHHBIX MaTEpPHAIOB SBISETCA Hambojee
TPYJIOEMKHUM 3TallOM MAaTeHTHBIX HcclieqoBaHui. OH MMEET CBOM OCOOEHHOCTH B
3aBUCUMOCTH OT 3a/1ay MaTeHTHbIX uccaegoBanuil. [louck mHbpopmaiy npoBoauTCs
[0 BCEM BHUJIaM HCTOYHUKOB, YKa3aHHBIM B perjiaMeHte. Pa3ianmyaioT HECKOJbKO
BUJIOB TAaTEHTHOTO TIIOWUCKA: TEMAaTUYECKUN (MpPEIMETHBIM), WMEHHOW U
HYMEpallMOHHBIN, TOUCK MAaTEHTOB AaHAJIOrOB, YCTAaHOBJIEHUE MPABOBOr0O CTaTyca
MaTeHTA.

Temamuueckuii  nouck  TPOU3BOJAT, €CIM  HYXHO  OIpPEICITUTH
TEXHUYECKUH YPOBEHb WM HOBU3HY O0O0BekTa. IloMck B 3TOM cilydae BeayT
M0 3aJaHHOM TeMaTUKe, B M3BECTHOM OOJIACTH TEXHUKU C HCIOIb30BAHUEM
HE TOJIKO MMaTeHTHOM, HO U HAyYHO-TEXHUYECKOU HH(pOopMaIuu.

Hmennon nouck TPOU3BOAAT, KOIJAa HW3BECTHO HMsS aBTopa WIIHU
MaTEHTOBJIA/IENIblIAa U HY)KHO HANTH OTHOCSIIMECS K HUM OXPaHHBIE JOKYMEHTHI.
OTOT NMOWCK MOXET OBITh HCIOJIb30BAaH KAaK JOMOJHUTEIbHBIA K TEMaTHYECKOMY
noucky. /s mpoBefeHUST MMEHHOTO IMOMCKA MOJB3YIOTCS alipaBUTHO-UMEHHBIMU
yKazarensiMu, (UPMEHHBIMU YKa3aTeIsiMd U JIPYTUMU TOPrOBO-3KOHOMUYECKUMHU
CIIPaBOYHUKaMHU.

Hymepayuonnslit nouck, TO €CThb TIIOMCK 10 HOMEPY JOKYMEHTa,
OCYILIECTBIISIETCA ISl YCTAHOBJICHUSI TEMATUYECKOW MPUHAJICKHOCTH JOKYMEHTa U
€ro IMpaBOBOr0 cTaryca Ha MOMEHT TMpoBepku. [louck ocCylecTBiIsieTcs IO
HYMEPalMOHHBIM YKa3aTeIIsIM.

Ilouck namenmoe-anano206 TPOBOAUTCS JJIl BBISICHEHUS TOTO, Kak
KOHKPETHBI TATEHT JaHHOTO TMpPaBOOOJIaaTeNsl 3allUIeH B JPYrUX CTpaHax.
OcymiecTBiseTcss TMOUCK TIO JJIGKTPOHHBIM 0a3aM JaHHBIX, MO0 HAMMEHOBAHUIO
MaTeHTOO00 aAaTeNs U APYTUM HEOOXOIUMBIM JTAHHBIM.

Omuyem 0 nameHmHBIX UCCAE006aHUAX OPOPMISIETCS B COOTBETCTBUU C
I'OCT 15.011-96 u TOCT 7.32-2001 u conepsxur:

— TUTYJIBHBIM JIUCT;

— CHHUCOK HUCIIOJIHUTEIICH;

— pedepar

— COZIEpKaHHUE;

— MepeUYeHb COKPAIIICHHH, YCIOBHBIX 0003HAYEHUH, CHMBOJIOB, €TMHUILI, TCPMHUHOB,
—0011MEe JaHHBIE 00 00BEKTE HCCIIEJOBAHMIA,

— OCHOBHYIO (aHAJIUTUYECKYIO0) YaCTh;

— 3aKJIIOYCHHUE;

— MPUJIOKEHUSL.

Tumynvnwlit aucm aBnsercs nepBor crpanunerd oruera o HUP u coyxur
MCTOYHUKOM HWH(MOpMAIu, HeoOXOAUMOW it 0O0paOOTKM M TMOUCKA JOKYMEHTA.
Ecmu otuer o HUP cocrouT u3 nByx m Oojiee 9acTeil, TO Kaxkaas 4acThb JIOJDKHA
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MMETh CBOM TUTYJIBHBIM JINCT, COOTBETCTBYIOINK TUTYJIBHOMY JIMCTY IIEPBOU YaCTH
U COJICPIKAILNN CBEEHUS, OTHOCAIIMECS K JAHHON YacCTH.

Cnucok ucnonnumeneii. B ciycOK HUCHOTHUTENEH MOJDKHBI ObITh BKIIOYEHBI
dbaMUIMM W WHULUANBL, JOJDKHOCTHU, Y4Y€HbIE CTENEHH, YYEHbIEe 3BaHUSA
pykoBoauteniern HMP, OTBETCTBEHHBIX UCIIOJIHUTEIICH.

Pegpepam 10mKEH COEPKATD:

- cBeZieHUs1 00 o0beMe OT4eTa, KOJIMYECTBE WILTIOCTpAllMi, TaOJHI], MPUITOKEHUMH,
KOJIMYECTBE YaCTEW OTYETA, KOJUYECTBE UCIOJIb30BAHHBIX HICTOYHUKOB;

- IEpEYEHb KIIOYEBBIX CIIOB;

- TeKCT pedepara.

[lepedyeHb KIIOUEBBIX CIOB JOJDKEH BKIOYaTh OT S5 g0 15 cinoB wimm
CJIOBOCOYETAHUN U3 TEKCTa OTYETa, KOTOPbIE B HAMOOJBIICH Mepe XapaKTepHUs3yroT
€ro cojep)kaHue M OO0EeCIEeYMBAIOT BO3MOXHOCTh HWH(OPMALMOHHOIO IOHUCKA.
KiroueBble ci10Ba MPUBOASITCS B UMEHUTEIIBHOM MAJEKE U NI€YATAKOTCS MPONMCHBIMU
OyKBaMH B CTPOKY 4epe3 3arsiThie.

TekcT pedepaTa 10JKEH OTpaXKaATh:

- 00BEKT UCCIIETOBAHMSI MU Pa3pabOTKH;

- 11eJIb paOOTHI;

- METOJ1 WJIM METOJI0JIOTHIO TIPOBEICHUS PA0OTHI;

- pe3ynbTaThl pabOTHI U KX HOBU3HY;

- OCHOBHbBIE KOHCTPYKTHMBHBIEC, TEXHOJIOTMYECKHME W TEXHUKO-3KCILUIyaTallMOHHbIE
XapaKTEPUCTUKHU;

- CTEIIEHb BHEIPEHUS;

- PEKOMEHJALIMH 110 BHEIPEHUIO WM UTOTHU BHEAPEHUS pe3ynbratoB HUP;
- 00J1aCTh IPUMEHEHNS,

- BKOHOMUYECKYIO 3()(PEKTUBHOCTD MM 3HAYMMOCTb pPa0OTHI;

- IPOTHO3HbIE TPETIOIO0KEHUS O PA3BUTUU O0BEKTA UCCIIETOBAHUS.

Coodepoicanue BKIIOYACT BBEJCHHE, HAWMEHOBAHUE BCEX  Pa3JielioB,
MoJipa3ziesioB, MYHKTOB (€CIM OHM MMEIOT HAaNMMEHOBAaHHUE), 3aKJIIOUEHHUE, CIHCOK
MCITOJIb30BAaHHBIX MICTOYHUKOB U HAUMEHOBAHUE MTPUIIOKEHUHN C YKa3aHHEM HOMEDPOB
CTpaHMIL], C KOTOPBIX HAYMHAOTCS 3TH djeMeHThl otueta 0 HUP. B otuere o HNP
o0bemMoM He 6osee 10 cTpaHull coep:kaHue T0MYyCKAaeTCs HE COCTABIIATh.
Cmpykmypuotit Inemenm ''nepeuenv cokpawienuil,...”” COJICPKUT TEPEUCHDb
0003HAYEHUI U COKpAILEHUM, MPUMEHAEeMbIX B 1aHHOM oTdyeTe 0 HUP. Jlomyckaercs
onpeneneHusi, 0003HAUYEHHs] W COKpAIIECHUS NPUBOAUTH B OJIHOM CTPYKTYpPHOM
anemeHnTe "Onpenenenus, 0003HauYeHUs U COKpamieHus".

Oobuue oannvie 00 06veKme uccied06anull NOJKHBI COJICPKATD:

— JaThl HAYaJla U OKOHYAaHUs paboThl (TOA, MECsI);

— KpaTKoe OIMcaHue OOBEeKTa, €ro HasHadeHue, 00yacTh NpuMeHeHus. OOmue
JaHHbIE MOTYT OBITh TOMOJHEHBI pyroi nHpopmManuei (HauMeHOBaHue, OTpaciieBas
MIPUHAAJIEKHOCTh OPraHU3alNN-3aKa34unKa, IPEAIPUSATHS- U3TOTOBUTENS U T.1I.).

OcHnoenas (ananumuueckas) yacmov omyema O MATEHTHBIX UCCIIEIOBAaHUAX B
o01IeM ciyyae BKIIOYAeT pa3zelibl:
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— TEXHWYECKUH YpPOBEHb M TEHICHIMH PAa3BUTHS OOBEKTAa XO3SHCTBEHHOMN
NEATEIIbHOCTH;

— UCTOJIb30BaHUE 0OBEKTOB MPOMBIIIJICHHOW (MHTEIEKTYalbHON) COOCTBEHHOCTH U
UX MPABOBasi OXPAHA;

— UCCJIeIOBAHNE MMAaTEHTHON YUCTOTHI 0OBEKTA TEXHUKHU;

— aHaJIM3 JAESATEIBHOCTU X03SUCTBYIOIIETO CYObEKTa U MIEPCIICKTUB €€ Pa3BUTHS.

B OCHOBHOIl 4YacTM OT4YE€Ta NOPUBOAAT JAHHBIE, OTPAXKAIOIIME CYIIHOCTD,
METOJMKY U OCHOBHBIE pe3ynbTaThl BbioJHEHHOM HUWP. OcHOBHas 4acTh IOJKHA
COZIEPKATh:

— aHanu3 W 0000meHne MHPOPMANMA B COOTBETCTBHUU C TOCTABJICHHBIMU IEPE]
MaTEHTHBIMU MCCIIETOBAHUSAMH 33/1a4aMU;

— 000CHOBaHHE ONTHUMAJIBHBIX MyTEeH MOCTHXKEHUS KOHEYHOTO pe3yjbTaTa JaHHOM
paboThl (ee aTana), HanpuMmep, BoinoaHeHue HWUP u OKP uin KOHKpEeTHBIX IeUCTBUN
IpeaAnpuaTUst (OpraHu3alimn);

— OLIEHKY COOTBETCTBHS 3aBEPIICHHBIX MATEHTHBIX MCCIICIOBAHUN 3aJaHUIO0 HA UX
IIPOBEJICHHE, JOCTOBEPHOCTH HX PE3YyJbTAaTOB, CTEIEHU PELICHUS MOCTaBIICHHBIX
nepesl NaTeHTHBIMM HCCIIEOBAaHUSAMHU 33Jad, OOOCHOBaHHE HEOOXOJIUMOCTU
IIPOBEJICHMS TIONIOJIHATEIIBHBIX TATEHTHBIX UCCIEA0BAHUIA.

[Tpu HEOOXOAMMOCTH pa3fenbl OCHOBHOM (aHAJIMTUYECKOM) YacTU OTYETa O
NATEHTHBIX UCCIIEI0BAHUSAX UIUTIOCTPUPYIOT TabJIUI[aMH, pacueTaMu.

B 3axnouenuu B 0011eM cilydae NPUBOIAT:

— 000011IeHHBIE BBIBO/IBI IO PE3YJIbTaTaM IIPOBEICHHBIX TATEHTHBIX UCCIIECIOBAHUM;

— OLICHKY COCTOSIHUSI BBINOJHEHUsI paOOThl, COCTABHOM YAaCThIO KOTOPOM SIBISIOTCS
nateHTHele uccienoBanus (Hanpumep, HUP u OKP), B cBere cooTBeTCTBUA €r0
TpeOOBaHMUSIM K KOHEUHBIM pe3yjibTaTaM paloThl, LENIM, IUIaHaM, Mporpammam,
MEePCHEKTUBAM JIEITEIbHOCTH NPEANpUsATUs (OpraHu3alnHn);

— IIPEIIOKEHHUS 10 UCIIOJIB30BAHUIO PE3YNIBTATOB ITATEHTHBIX HUCCIEIOBAaHUMN.

CnucoKk ucnonb308aHHBLIX UCMOYHUKOG JOJDKEH COAepXk aTb CBEIEHUs 00
MCTOYHUKAX, UCIOJIb30BAHHBIX NIPU COCTaBJIeHUU oTyeTa. CBeneHus 00 MCTOYHUKAX
npuBOASTCS B cooTBeTcTBHM ¢ Tpeboanusmu ['OCT 7.1.

B npunosicenuu x 0T4ETY O MMIATEHTHBIX HUCCIEIOBAHUAX BKIIOYAIOT:

- 33IaHUE HA NPOBEJCHUE NATEHTHBIX UCCIIEI0BAHNN;

- pErJIaMeHT IOUCKa,

- OTYET O TIOUCKE;

- omnMcaHus WU300pETeHUl, aHHOTAIlMM JOKYMEHTOB U JIPyrue CHpPaBOYHBIE
Marepuasbl, 0TOOpaHHbIE IPU MPOBEACHUH MTOUCKA.

OTd4eT O MATEeHTHBIX  HUCCJIEAOBAHMSIX  YTBEPKAACT  OTBETCTBEHHBIM
PYKOBOJMTENb pabOThl, BBIJABIIMK 3aJaHUE Ha MPOBEJCHUE MATEHTHBIX
uccaenoBanuii. OcranbHble TpeOOBaHUA K OPOPMIIEHUIO OTUeTa (TaOaHIIbl, (POPMYJIBI
u T.1.) npencrasiensl B [OCT 7.32-2001.

1.3. ITopsaoK BHINOJTHEHHUS PA0OTHI.

1. CdopmymupoBaTh 3amady, KOTOpas JODKHA OBITh pEIICHa MyTeM
IIPOBE/ICHMS MATEHTHBIX MCClIeI0BaHui. [[pumepsl perraeMbIx 3a1a4:

— ompeneneHue cep UCOoIb30BaHMS PE3yIbTaTOB UCCIIECOBAHMIA;
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— TOMCK NAaTeHTOB Ha H300peTeHHe, MOJE3HYI0 MOJENIh IO TeMaTHUKe
HCCICIOBAHMM;

— OTpeJIelIeHHe COCTOSTHUS UCCIIEA0BAHNUM B MHTEpeCyIolel 00IacTH;

— TOMCK JOMOJHUTENIbHBIX WH(GOPMAIMOHHBIX MaTepUaliOB IO TEMaTUKE
HCCICIOBAHMM;

[TaTeHTHBIE WCCHEIOBaHUS IPOBOAATCS B pamkax pe3yiabratoB HUP
IPOBOJAMMON MPH MOJATOTOBKE MaruCTEPCKON AUCCEPTALUU.

2. O3HaKOMHTBCS TPHUMEPOM OTYETa O TMATCHTHBIX HCCIICIOBAHUSX,
IIPEACTABICHHBIM IIPEIIO1aBaTEIEM.

CocTaBuTh 3a/1aHKE HA POBEJAEHUE TATEHTHBIX UCCIIEI0BAHUN.

3. PazpaboraTh perimaMeHT B COOTBETCTBUU C HUMEIONIMMCS 33JaHUEM Ha
MPOBEICHUE MMATEHTHBIX UCCIIEIOBAHUM.

4. Ilpous3BecTH NOUCK HAy4YHOW M TMATEHTHOM HWH(OpMALUHU, HCIONb3YS
knaccudukanunonnsie uujaekcsl Y JIK u MIIK. CoctaBuTh 0T4ET 0 TATEHTHOM IOUCKE
(npunoxenue B).

5. OopmuTh OTUET O pe3yibTaTax MaTEHTHBIX UCCIICTOBAHUN

KoHTpobHbIE BONPOCHI

1. C xakoli 1eiabto MPOBOJIAT TATEHTHBIE UCCIICIOBAHMUS?

2. ConeprxaHue OCHOBHBIX 3TAIlOB MATEHTHBIX UCCIIEAOBAHUM.

3. Knaccudukamnus MIIK. CtpykTypa, METOIMKA UCIIOJIb30BAHU.

4. Knaccudpukauus Y /IK. Ctpykrypa, METOIUKA UCIIOIB30BAHUS.

5. OxapakTepusyiTe pe3yabTaThl, TPOBEAECHHBIX MATEHTHBIX UCCIICI0BaHUM.
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IIpakTH4yeckoe 3ansitue Ne2
«IlmanupoBanue u opranusanus HUP»

2.1. Heab pabdoTbl: 03HAKOMIIEHHE C TIOCIEAOBATEIBHOCTHIO MPOBEACHUS U
npuHiunamMu  mwianupoBanuss HUP, mnpuoOpereHne npakTUYECKUX  HABBIKOB
oopMIICHUS TIIAHUPYIOLIEH TOKYMEHTAIUH.

2.2. OcHoBHbIE TeopeTnueckue cBeaeHuss. B coorserctBum ¢ ['OCT15.101-98
niporiecc BoinonHeHus HUP B o0mieM cirydae cOCTOUT U3 CIEAYIONINX 3TAMOB:

1. BeiOop HampaBieHUs! UCCIIECIOBAHUM.

2. IlnmanupoBaHWME W TIPOBEICHHE TEOPETHUYECKUX M DKCIEPUMEHTATBHBIX
HCCJICIOBAHUM;

3. O000mmeHre M OIeHKa Pe3yIbTaTOB HCCICIOBAHUMN;

4. dopMupoBaHHE OTUYETHON JOKYMEHTAIMH U cladya MPOBEJACHHBIX PadoT.

[ToArOTOBUTENBHBIM ATAallOM HAyYHO-HCCIIEIOBATEIBCKON PAOOThI SIBIISICTCS
BBHIOOp TEMBbI (HANpaBiieHWs) HaydHOro wuccienoBaHusi. [loctanoBka (BbIOOp) Tem
ABJISIETCS] TPYAHOM, OTBETCTBEHHOM 3aj1aueii, BKIIOYAET B CeOsI psiJl ATAIOB.

[lepBbiii  stam - ¢opMmynupoBanue mpodiaeM. Ha ocHoBe aHanmza
MPOTUBOPEYHI HCCIIEYeMOro HarpaBieHUus (QOPMYIUPYIOT OCHOBHOM BOIMpPOC —
npoOJeMy - U ONPENEsSoT B OOIIMX dYepTax OXKUJAeMbI€ BAPUAHTHI €€ PEIICHUsI.
dopmynupyeTcst paboyvasi TUIIOTE3A.

Bropoii sTan Bkirodaet B ce0s pa3paboTKy CTPYKTYphI poOaemMbl. BeiaensroT
TE€MBbI, TOATEMBI, BONPOCHI. [10 Kak10l TeMe BBIABISIOT OPUEHTUPOBOUYHYIO 00JACTh
HCCIICIOBAHMUS.

Ha TpeTbem 3Tane ycTaHaBJIMBAIOT aKTyalbHOCTb MPOOJIEMBI, T. €. IIEHHOCTh €€
Ha JIaHHOM dTamne JyUIsl HAayKu U TeXHUKHU. J[J1s 9TOro mo KakJaoWl TeMe BBICTABIISIOT
HECKOJIbKO BO3paXEHUU M Ha OCHOBE aHaIM3a, WCKIIOYAIOT BO3PAKECHUS B TOJIB3Y
PEATLHOCTH JTAHHOW TEMBI.

[locne ob6ocHOBaHus TPOOJIEMBI U  YCTAHOBJIICHHUSI €€  CTPYKTYpHI
MPUCTYMAIOT K BBIOOPY TEMBbI HAyYHOTO HccienoBaHus. K Teme mpemabsBisioT psij
TpeOOBaHMIA.

Tema nomkHa OBITH AKMYAIbHOU, T. €. BOXHOHN, TpeOyroIIel pa3pernieHus: B
HacTosilee BpeMsa. IJTO TpeboBaHHME OJHO W3 OCHOBHbIX. Ha maHHOM »5rame
MIPOU3BOJIUTCS] aHAJIU3 JIMTEPATYPHBIX UCTOYHUKOB C IIEJIbI0 YCTAHOBIICHUS] UCTOPUU
TeMaTUKH, O00beMa HAKOIUICHHOTO OIbITa. BO3MOXHO TMPOBEIECHUE MAaTEHTHBIX
HCCIICIOBAHUM C 1I€JIbI0 YCTAHOBJIEHUS TEXHUYECKOTO YPOBHS TEMATHUKH, CTENIEHU
aKTyaJIbHOCTU BHIOPAHHOW TEMBI.

Tema nofkHa OTBEYaTh TPEOOBAHUIO HAYYHOU HOBU3HBL, T.€. PEIIaTh HOBYIO
Hay4YHYIO 3aJlayy. OJTO 3HAUYUT, YTO TeMa B TaKOW IIOCTAHOBKE HHUKOTJa  HE
paspabarbiBajlack M B  HacToslllee BpeMs He pa3pabaThiBaeTcsi, T. €.
TyOIMpPOBaHKUE UCKITFOYACTCS.

Tema nomkHa OBITh IKOHOMUUECKU IPeKkmueHoll WM TOIDKHA HMMETh
3HAUUMOCTh. Jlrobasi TemMa TPUKIAAHBIX HUCCICNOBAHWN  JIOJDKHA  J1aBaTh
SKOHOMHMYECKHH dS(PQPEeKT B HAPOJHOM XO3SMCTBE. DTO OJHO M3 BaKHEHIIUX
TpeOOBaHMIA.
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Ilpakmuueckaa yennocmsp NOATBEPHKAACTCS, KAaK IPABUIIO, HATMYUEM: HOBBIX
KOHCTPYKTOPCKUX pEILICHHI, Ha KOTOPbIE HMMEIOTCS MATEHThl, OPUTMHAIBHOTO
IpOrpaMMHOr0 oOOecreueHus JUisl PelIeHHs] 3a/lad HAaydHOro HWCCIEAOBAHUS U
OPUHATOTO K MPOMBIIUICHHOMY  HCIIOJIb30BaHUIO; TEXHHUKO-PKOHOMHUYECKOTO
s dexTa oT BHEIPEHUS MIpeiaraeMbIX PEIICHUN B
IIPOU3BOJICTBO.

CrnemyromM — 3TarioM  CIEAYET  BBINOJHEHHE TEOPETUYECKUX Wid  (U)
AKCIIEPUMEHTAIBHBIX MCCIIE0OBAaHMI B paMKax BHIOpaHHOM TeMaTuku. [l obecrieueHust
cBOeBpeMeHHOro BbloaHeHUs: HUP u ee 3TamoB, OCYIIECTBIEHUS OIEPATHBHOIO
KOHTPOJIS 32 BBIIIOJTHEHUEM PabOT U COCTABJIICHUEM OTYETHO-HOPMATUBHOW TEXHUYECKOU
nokymeHTanmu, ucnomautens HUP paspabGatbiBaeT T1iaH COBMECTHBIX pabOT Ha
BeimosHerne HUP (tman—rpaduk, paboune nporpammel). [tanupyromas 10KyMeHTaIus
COJICPXKHUT  TIOCIIEAOBATEILHOCT W CpOKHM BbImosiHeHWs1 3tanoB  HUP, cocras
WCTIOJIHUTENEH, HOMEHKIATypy U cpoku coctasienuss OHT/I mo stanam HUP u HUP B
LeJI0M, CpoKY nipueMku 3taroB 1 HMP B nemom.

PaGouast mporpamma — 3TO HM3JI0KE€HHE OOIIEH KOHLEMIUU HCCIEOBAaHUS B
COOTBETCTBHH C €ro LEIAMU U Tunore3amu. OHa COCTOMT, KaK NpPaBUJIO, U3 JBYX
pa3iesioB: METOMOJIOTHYECKOr0 U IPOLELYPHOTO.

MeTono0I0rHYecKnil pa3fes BKIIIOYAET:

1) bopmynupoBKy mpoOJieMbl WA TEMBI,
2) ompejiesieHne OObEKTa W TMpeAMEeTa HUCCISIOBAHUS;
3) onpeneneHue Led U MOCTaHOBKY 3aj]lay UCCIEIOBaHUS;
4) uHTEpIpPETALIMIO OCHOBHBIX MOHSTHIA;
5) bopMyaMpOBKY pabOUUX THIIOTES.
[Ipouenypuslii pazaen pabouyeit IporpaMmsbl BKIIOYAET:
1) npuHIMNUATBHBIN TIJIaH UCCIIEAOBAHNS,
2) U3J0XKEHUE OCHOBHBIX MPOIEAYp cOOpa U aHalu3a MaTepuana.

KoHkpeTHOE HayyHOE MCCIEAOBAaHUE OCYIIECTBIISIETCA MO MPUHLHMIUAIBHOMY
MJIaHy, KOTOPBIA CTPOUTCS B 3aBUCUMOCTH OT KojudectBa uWHpopmaruu o0
oObekTe wuccienoBanus. IlnaHbl ObIBaIOT paszeedvieamenvhuvle, aHaiumuuecKue
(onucamenvnble) u IKCnepumMeHmaibHbole.

Pa3BenpiBaTebHBIN TJIaH MPUMEHSETCS, €CIM 00 O0O0BeKTe U TNpeaMeTe
UCCJICIOBAHMST HET SICHBIX TMPEJCTAaBICHUNW W TPYAHO BBIABUHYTH PadOUyIO
runore3y. llenb cocTaBieHUsi Takoro IUIaHa — YTOYHEHHUE TeMbl (IpoOieMbl) U
dhopmynnpoBka runoTe3bl. OOBIYHO OH MPUMEHSIETCS, KOT/la M0 TeME OTCYTCTBYET
J0CTATOYHOE KOJUYECTBO MH(POPMALIUH.

OrnucateNnbHbIA MIaH UCTOJIB3YETCSl TOT/1a, KOT/Ia MOYKHO BBIJIEITUTh OOBEKT U
MpeAMET UCCIeI0BaHus U chopMyIMpoBaTh onucaTelbHy0 runoresy. Llenp miana —
MPOBEPUTh ATy THUMOTE3y, omnucaTh  (PakThl, XapakTEepU3YyIIIHUEe  OOBEKT
HCCIICTOBAHMUSL.

DOKCNepUMEHTAIbHBIA TUTaH TMPUMEHSETCS TOJBKO Koraa chOpMYITHpPOBAHbI

Hay4dHas npobJieMa U TunoTesa.
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[Tpu Bemmonnennn HUP nanbonee yacto cocraBnsoT miaH-rpaduk (tadn.4), u
MaTpHIly OTBETCTBEHHOCTH BbintoTHeHus HUP (Ta6:m1.5).

Ta6nuna 4 — [nan-rpaduk BeimonHenus HNP

Merons! n Cpoxku
No | Copmepxanue | Copepxanue
i P pator cpexacTBa BBITIOJTHEHHS Pesynbrar
peann3aiu pabot
1
1.1
1.2

Tabmuna 5 — Marpuiia OTBETCTBEHHOCTH BhInojiHeHust HUP

Conepxxanne HIP HBaHoB Ilerpos Cunopos
1 K 0 "
1.1 K U 0
1.2 K 0 "

K — xoopaunanus padot; O — OTBETCTBEHHBIN 32 BbINOJIHEHHE padoT; 1 — ucnonanurens pador;

Marpuna nomkHa BKIro4aTh Beex ucnonnurenedn HUP u B 3aBucumoctu ot
CTEMEHH CII0KHOCTH TPOBOJUMBIX HCCIEIOBAHUN OINPENENATh JOMOJHUTEIbHBIC
(dbyHKIMK ucnogHutene. HampuMep: KOHCYJIbTaHT, OTBETCTBEHHBIN 3a MPOBEJICHUE
AKCIIEPUMEHTAJIbHBIX ~ HMCCJIEAOBaHUM,  OTBETCTBEHHBIM  3a  IJIJAHUPOBAHHE
AKCIIEPUMEHTAJIbHBIX UCCIEAOBAaHUM, U T. 1.

Jlns peanuzauuu SKCrepuMEHTalIbHBIX uccinenoBanuid HUP paspabatsiBatoT
naaH WIN  npozpammy TPOBEACHUS ODKCIIEPUMEHTA, KOTOphIE KaK MPaBuUIIo,
BKJTIOYAIOT:

— MIOCTAaHOBKY IIEJIM U 33]]a4 YKCIIEPUMEHTA;

— 000CcHOBaHHE 00beMa IKCIIEPUMEHTA, YKCIIA OIBITOB;

— BBIOODP BapbUpyEMBbIX (DAKTOPOB;

— OTpeJeIeHe MOCIe0BATEIbHOCTH U3MEHEHHS (PaKTOPOB;

— MOPSIAOK pean3aliy OIbITOB;

— BBIOOD I11ara u3MeHeHHs (PaKTOpoB, 3aJJaHUE UHTEPBAIOB MEXKIY OyAylITUMU
AKCIEPUMEHTAIIbHBIMA TOYKAMU;

— OMMCAHUE MPOBEICHUS DKCIIEPUMEHTA;

— 000CHOBaHUE UCIIOJIb3YEMbBIX CPEJICTB U3MEPEHUI;

— 000CHOBaHUE CIOCOOOB 0OPaOOTKH U aHATIN3a PE3YJIbTATOB SKCIIEPUMEHTA.

KpoMe mepeuncieHHbIX BBIII€ IMYHKTOB IUIAH SKCIEPUMEHTA BKJIIOYACT:
HalMEHOBAHUE TEMBI HCCIICIOBAHMS; Pa00Uy0 TUIIOTE3Y, METOJMKY IKCIIEPUMEHTA,
nepeyeHb HEOOXOIUMBIX MaTEPHUAIIOB, MPUOOPOB, YCTAHOBOK; CIIMCOK MCIIOTHUTENEH,
KaJICHIAPHBIN [JIaH U CMETY.

[nanupoBanre HSKCIEpUMEHTa HEOOXOAMMO TIPOM3BOJIWUTH B HamOoJee
KOPOTKHI CPOK M C HAMMEHBIIIMMH 3aTpaTaMu, MOJydasl MpU 3TOM JOCTOBEPHYIO U
TOYHYI0 HWHGOpMAIMO. ODTOr0 MOXHO  JOCTHUTHYTh TIPU  IJIAHUPOBAHHUH
ONpENEIICHHBIX  MPaBWJ, KOTOPHIE  YUYHUTHIBAIOT  BEPOSITHOCTHBIM  XapakTep
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pPEe3yJAbTAaTOB U3MEPEHUN W HAJTUYUE BHEUIHUX MOMEX, KOTOPhIE MOTYT BO3/IECTBATH
Ha U3y4aemblii 00bekT. Teopus IUIAHUPOBAHUS OKCIIEpUMEHTa  (opmynIupyer
IPUEMBI U CIIOCOOBI ONITUMANILHON OpraHU3aIMK YKCIIEPUMEHTA ITPU UCCIIETOBAHUSIX
00BEKTOB camoil pa3HoW mpupojibl. [IpuMeHeHrne METOI0B U MPUEMOB 3TON TEOpUU
no3BoJIsIET A(Q(HEKTUBHO, C HAUMEHBIIUMU 3aTpaTaMH PEIaTh MHOTHE MPAKTUUYECKU
BAXKHBIC HCCIICIOBATENIbCKAE 3aa4d: IIOCTPOCHUE IO OMNBITHBIM JIaHHBIM
MaTEMaTUYECKUX MoJielied OOBEKTOB U SIBIICHUW, ONTHUMHU3AIMIO IPOILIECCOB,
MPOBEPKY Pa3IUYHBIX MPEANOIOKEHUH 00 uX cBoWcTBaXx M 1p. DPHEKTUBHOCTDH
YKa3aHHBIX METOJIOB JI0Ka3aHa Ha MHOTOYMCJIEHHBIX MPUMEpPax UCIOIb30BAHUS UX B
Pa3TUYHBIX 00JIACTAX HAYKU M TEXHHUKHU: (PU3WKE U XUMUHU, OMOJOTUHA W MEAUITNHE,
PAAMOTEXHUKE U AJIEKTPOHUKE, ABTOMATHKE M BBIUYMCIUTEIBHOW TEXHUKE, B 3aJlayax
OpraHu3aliy MPOU3BOJCTBA U TEXHUKO-3KOHOMUYECKHX UCCIET0BAHMSIX.

B o0uiem Buie miuaH-rpaduk NpoBEASHUS SKCIIEPUMEHTAIbHBIX HCCIIEOBAaHUI
MO>KHO MIPEACTABUTH B BUJIE TAOJIHUIIHI 6.

Tabnuna 6 — [Inan-rpadux npoBeeHNs SKCIIEPUMEHTAIBHBIX UCCIIEI0BAHUIM

Ne | Conepxanue Lens Meroze n Bapeupyemeie Cpoku
cpencTaa Pesynprar
/i HUP 3KCIIEPUMEHTA (bakTopsI MPOBEJCHUS
peanu3annuu
1
1.1
1.2

CornacHo pabo4yuM mporpamMmam BBITIOJHSIOT BECh KOMIUIEKC MCCIEIOBAHUM,
KOTOPBIN JTOJKEH B MOJHOM 00BbEME U OJHO3HAYHO J1aBaTh OTBETHI HA MTOCTABIICHHBIE
TEMaTHKOM 3aiadn. TeopeTnyeckne M SKCIEPUMEHTAIbHBIE JaHHBIE CPaBHUBAIOT
METO/10M COMOCTAaBJIEHUS COOTBETCTBYIOLIUX rpauKoB. Kputepusimu
COMOCTaBJICHUA MOTYT OBITb MHUHUMAaJbHBIE, CpPEAHHME U MaKCUMaJbHbIC
OTKJIOHEHUS JKCIEPUMEHTANbHBIX PE3YJbTATOB OT JAHHBIX, YCTAHOBJIEHHBIX
pacyeToM Ha OCHOBE TEOpeTHYecKuX 3aBucuMocteil. Haunbornee nocroBepHbIMU
ClelyeT CUMTaThb KPUTEPUHM aJ€KBAaTHOCTH (COOTBETCTBUS) TEOPETHUUECKUX
3aBUCUMOCTEH IKCIIEpUMEHTAIbHBIM. B pe3ynbrare TeOpeTUKO-3KCIEPUMEHTATBHOTO
aHajan3a MOTYT BO3HUKHYTbh TPH CIIydasi:

1) yCTaHOBJEHO TMOJHOE WM JOCTAaTOYHO XOpollee COoBHajeHue padodeit
TMIOTE3bl, TEOPETHYECKUX MPEANOCBHUIOK C pe3ysibTraramMu omnbiTa. Ilpu 3TOM
JOTIOJIHUTENIBHO ~TPYNIHUPYIOT TOJYYEHHBIM MaTepuan HCCIECIOBAHUN TaKUM
o0pa3oM, 4yTOOBI M3 HETO BHITEKATW OCHOBHBIC TMOJIOKEHHUS pa3pabOTAaHHOW paHee
paboueil runoresbl, B pe3yJibTaTe 4Yero MOCJHEIHssS IMpeBpallacTcsl B JOKa3aHHOE
TEOPETHUYECKOE MTOJIOKEHUE, B TEOPUIO;

2) BKCIepUMEHTAaIbHbIE JaHHBIEC JIMILb YACTHUYHO MOATBEPXKIAIOT MOJIOKEHUE
paboueli TunoTe3bl U B TOM WM HMHOM €€ 4YacTu MNpoTuBopeyaT eil. B srtom
ciyyae pabouyl0 THUIOTE3y HU3MEHSIOT U mepepadaThiBalOT TakK, YTOOBI OHA
HauOoJiee TOJHO COOTBETCTBOBAJA pe3ysibTaTaM »JKclepuMeHTa.  Yamie Bcero
MPOU3BOJAAT  JIONOJIHUTEIbHBIE KOPPEKTUPOBOUHBIE SKCHEPUMEHTHI €  LEJBIO
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MOATBEPINTH U3MEHEHUS pabodeil TUITOTE3bl, TTOCJIE YEro OHA TaKXKe MPEBPAIIAeTCs B
TEOPHIO;

3) pabouas rumore3a He TOATBEPKAACTCA OKCIepuMeHTOM. Torma ee
KPUTHUYECKU AaHATU3UPYIOT U MOJHOCTBIO MEPECMATPUBAIOT. 3aTE€M MPOBOJAT HOBBIC
AKCIIEPUMEHTAJIbHBIC KCCIICIOBAaHUS C Yy4eTOM HOBOM  paboyed  THIOTE3HI.
OtpuniatenbHble pe3yabTaThl HAy4YHOM paldOThl, KakK IMPaBWIO, HE SBISIIOTCS
OpOCOBBIMM, OHHM BO MHOTHX CJydasX TIOMOTalOT BbIPpA0OTAaTh IPABHIIbHBIC
MIPEACTABICHUS 00 OOBEKTAX, SIBJICHHUSIX U MPOIIECCax.

[locne BBIMOJHEHHOTO aHalyW3a NPUHUMAIOT OKOHYATEIBHOE PpEIICHHUE,
KOTOpoe (DOPMYIUPYIOT KaK 3aKJIIOUEHHUE, BBIBOJBI WA MPEHJIOKEHHUS. DTa YacTh
paboThI TpeOyeT BHICOKOW KBaM(PHUKAIINN, TTOCKOJIBLKY HEOOXOIMMO KpaTKO, YETKO,
HAy4yHO BBIJICINTH TO HOBOE€ U CYIIECTBEHHOE, YTO SBIAETCS pPE3yJIbTaTOM
HCCIICIOBAHMS, JaTh €My HCYEPHIBIBAIOIIYI0O  OIEHKY W  ONpEIeNIuTbh  IMyTHU
JTAIBHEUIIIUX HCCIIEIOBAHUM.

OxoHyaTenbHBIM 3TarioM nposegeHHoro HUP sBasiercss odopmiieHne otyera,
cojiep)kaHre U opOpMIICHHE KOTOpPOTo JOKHO cooTBercTBOoBaTh 'OCT 7.32-2017.
[Tonyuennsii B xone mpoBeacHus HUP martepman MoxeT OBITH HCIIOIB30BaH B
KauecTBe OCHOBBI IS NyOJIMKallud HAy4YHBIX cTared, MoHorpadui, Te3UCOB
TOKJIAJ0B U T.J.

2.3. Ilopsinok BbINOJIHEHUS PAOOTHI.

1. OueHuTh HAay4YHYH0 HOBHU3HY, AKTYaJlbHOCTb, U MPAKTHYECKYIO IIEHHOCTH
TeMaTUKH HAYYHOT'O MCCJICIOBaHUs TUCCEPTALIMOHHONU PAOOTHI.

2. PazpabotaTth pabouyio mporpaMMy U TUIaH-TpadUK BBITOJHEHHS] HAyYHBIX
MCCJIEIOBAHUM B paMKaxX JUCCEPTALMOHHON pabOTHI.

3. Pazpaborate  mporpamMmy = SKCHEPUMEHTAIBHBIX  HCCICIOBAHUH,
BBITIOJTHSAEMBIX B paMKaXx JIUCCEPTALMOHHON paOOTHI.

KoHTpoJibHBIE BONIPOCHI

1. Conepxanue ocHOBHBIX dTanoB HUP.

2. Kakue tpeboBanus npeabsBisior k reme HUP?

3. Uro Takoe padouas nporpamma HUP u ee conepxanue.

4. TIlnan-rpadux Bemonnenus HUP. Haznauenue u conepxanue.

5. [Inan u pabouast mporpamma dKCIIEpUMEHTAIILHBIX HcclieoBanuil. HazHaueHnue n
coJiepKaHue
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IIpakTH4yeckoe 3ansitue Ne3
«[lnanupoBanue 3kcnepumenTa. [l1aHbl IEPBOro MOpsAAKa»

3.1. leap padoTbI: O3HAKOMJICHHE C TEOpHUEH IJAHUPOBAHHS DKCIEPUMEHTA U
NpUOOpEeTeHHe MPAKTUUECKUX HABBIKOB IMOJIYYEHUSI PETPECCHOHHBIX MOJENel ¢
MIOMOIIIBIO IIAHOB MEPBOr0 MOPSIIKA.

3.2. OcHOBHBIE TeopeTHYeckHe cBeaeHHsl. MeTOI0IOTHYECKOM  OCHOBOM
AKCIIEPUMEHTAIIBHBIX UCCIIEIOBAHUN CITYKUT TEOPUS IJIAHUPOBAHUS SKCIIEPUMEHTA,
Oasupyromiascs Ha HIESIX TEOPHUH BEPOSTHOCTH M MATEMATHUYECKOW CTAaTHUCTHUKH.
Teopus maHupoBaHUS SKCHEpUMEHTa (OPMYIUPYET TMPUEMBI U CIIOCOOBI
ONTHMAJIBHONW OpPTaHM3aIlMU DKCIICPUMEHTA TMPU HCCICTOBAHUSIX OOBEKTOB CaMOU
pasHou mpupoasl. lIpuMeHeHne METOJ0B W MNPUEMOB 3TOM TEOPUM ITO3BOJISET
3 PEeKTUBHO, C HAUMEHBIIMMHU 3aTpaTaMH PeIlaTh MHOTHUE MPAKTUYECKU BaKHBIC
UCCIIEIOBATENbCKUE 3aa4: MOCTPOCHUE MO OMNBITHBIM JTaHHBIM MaTEMaTHYECKUX
Mojiesield OOBEKTOB W SIBJIICHUM, ONTUMHU3AIMIO IMPOIIECCOB, MPOBEPKY PAa3ITMUHBIX
MIPEANOIOKEHUH 00 UX CBOMCTBAxX U Ap. JJis TUIaHUpOBaHUS HKCIIEPUMEHTA IIUPOKO
MCIIOJB3YIOT TUIaHBI IEPBOTO U BTOPOTO MOPSIIKA.

[InaHbpl m@EpBOrO MOpsAKa MPEAHA3HAYEHBI JJISI  AKCIEPUMEHTAIBHOTO
MOJYYEHHS] JIMHEMHBIX PErpecCUOHHBIX Mozeneil. [Insg HaxoXIeHUs OLEHOK
HEU3BECTHBIX KOI(PPUIIMEHTOB perpeccuu MmogoOHbIX MOJIENeH KaKIbli 13 PakTopoB
JOJKEH BapbUPOBATHCS, 0 KpallHEM Mepe, Ha IBYX YpPOBHSX. MI3BECTHO HECKOJIBKO
Pa3sHOBUAHOCTEW IUUIAHOB TNIEPBOTO TMOPANKA: O0OHOPAKmMOpHbBLL (KaaccuuecKuii)
IKCnepumenm, NOJHbLL (QaAKmMOpHBL IKCnEepuMenm, OpooOHbLIL aKkmopHblil
IKCnEpUMeHnm, HACLIUWCHHbLIL NAAH (CUMNIEKC-NIIAH).

ITnan ’xcnepumenma — COBOKYITHOCTb JTaHHBIX, OIPEAEISIIOIINX YHUCIIO,
YCJIOBHS Y MOPAIOK peaanu3alyy OINbITOB.

[Tox maHMpOBaHUEM IKCIIEPUMEHTA IOHUMAKOT BCKO COBOKYITHOCTD JIEMCTBUM,
HaIpaBJIEHHBIX HA Pa3pabO0TKy CTPATErHH SKCIEPUMEHTHUPOBAHUS OT HAYAIBHBIX IO
3aKITIOYUTENBHBIX ITAMOB U3YYEHUSI 00bEKTa UCCIICIOBAHUS.

[TpoctpaHcTBO KOHTPOJHUPYEMBIX
MIEPEMEHHBIX obpa3yer gaxkmopnoe Zi 2o Im
HPOCMPAHCHBO.

Touka naana  —  YHOPSAOYECHHAs

COBOKYIHOCTb YHCIEHHBIX 3HaYeHuH (axtopos,  Xi——f jeerev — ¥
COOTBETCTBYIOIIAS  YCJIOBMSM  TPOBEJNCHHS  X2—»  ofpekr  ——> 12
ONBbITa, TOYKAa (AKTOPHOTO MPOCTPAHCTBA, B  X,— (mpomecc) [— vy,
KOTOPOM MPOBOJUTCS HIKCIIEPUMEHT.

JIroboit  uccrmemyeMbliii  OOBEKT MOXKET
OBbITh TPENCTABIICEH MOAENbIO '"YEpHBIN SIIHK".
Cxema B3aUMOJICHCTBUSL HCCIIEyEeMOI0 0OBbEKTa W, W W,
C BHEIIIHEW Cpeloil MOXET OBITh MPEICTaBIICHA
CXEMOW, IPEICTABIICHHON Ha pUCYHKE 1.

Pucynox 1 - Moaens "UepHsiii
AMMK"
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Paznuyaror:

Xi— BXOJHBIE KOHTPOJIUPYEMBIC U YIPABIIEMbIC MapaMeTPhI;

Wi— BXOJIHBIC HE KOHTPOJIMPYEMbIC, U HE YIPABJISICMbIC BO3/ICHCTBHS;
Zi— BXO/IHbIC KOHTPOJIUPYEMbIE, HO HE YIIPaBJIIEMbIC TApAMETPBI;

Y I-BBIXOJIHBIC TTAPAMETPHI, TIOICKAIIUE U3MEPEHHUIO U PETHUCTPALINH.

Bxonnsle mapameTrpbl X W Z TPUHATO Ha3bIBaTh ¢hakmopamu, BHIXOIHbBIE
napameTpol Y — OmKIUKamu.

®dakToppl  MOryT  OBITh  KOJMYECTBEHHBIMHM W  KayeCTBCHHBIMHU.
KonnuectBenupiMu  (hakTOpamu  SIBISIOTCS TEPEMEHHBIC BEIMYMHBI, KOTOPHIC
MOXKHO OIEHUTh KONW4YecTBeHHO. KauecTBeHHBIE (DAKTOPBI, €CIU 3TO  HYKHO
DKCIIEPUMEHTATOPY, BCErJa MOXHO CJeJlaTh  KOJWYECTBEHHBIMHU, ITOCTPOUB
YCIOBHYIO TOPSAJIKOBYIO WIKaly JJI1 KOAUPOBAHHS YPOBHSA KayecTBa YHWCIaMU
HaTypaibHOTrO psAna. Haumbonee mpocToll mpuMep TaKOro KOJMPOBAHUS - OLICHKA
KayecTBa Mo nATHOAUIbHON cucteMe. K (akropam mNpenbsBistOTCS ClEIyIOIIME
TpeOOBaHMUS:

- Ob6nacte ompeneneHust (HakTOpoB JODKHA  OBITh  JUCKpETHa U
orpanudeHa. VHTepBan BappupoBaHusi h #00, OOBIYHO B HCCIEIOBAHUSX HMHTEpPBAI
BapbupoBanus oepercs kak 10...50 % ot ocHOBHOTO ypoBHs (akropa Xi’,

- @akTopbl TOJKHBI OBITH YINPaBISIEMbIMU U OJHO3HAUHO ONpPENEISIEMbIMU.
Taxum ob6pazom, A Kaxaoro ¢akropa JOKHA ObITh BO3MOXHOCTb YCTaHOBKU U
MoJJIepKaHusl TPeOYyeMOro €ro ypoBHS B TEUEHHUE BCErO HKCIIEPUMEHTAa, a TaKKe
BO3MOKHOCTh HM3MEHEHHsI YPOBHS JTaHHOTO (hakTOopa B COOTBETCTBHM C IUJIAHOM
AKCIIEPUMEHTA.

- ®akTopbl  NOKHBI UMETh  HEMOCPEICTBEHHOE  BO3JCWCTBHE  Ha
uccienyemMbeiii 00bekT (mporiecc). TpebOoBaHHWE HEMOCPEICTBEHHOIO BO3JEHCTBUS
Ha OOBEKT HMMEET OOJbIIOE 3HAYEHUE B CBA3UM C TEM, 4YTO TPYAHO YINPABIATH
dakTopoM, ecii OH SBiIseTCs (YHKIHMEH Ipyrux nepeMeHHbIX. DakTopbl HY)KHO
OTIPENICNIATh ONEPAIMOHHO, T.€. JOJDKCH OBITh M3BECTECH CIoco0 mpuaaHus (hakTopy
JH000r0 BO3MOKHOT'O 3HAYEHMUS.

- @akTopbl HE JOKHbI OBITh  KOPpPEIMPOBAaHHBI MEXIy  COOOM.
HekoppennpyemocTs  QakTOpoB  O3Ha4yaeT, UTO KaXKIAbIH  (aKTOp  MOXKHO
yCTaHaBIMBaTh Ha JIOOOW YpOBEHb He3aBHUCHUMO Jpyr oT napyra. llocneanee
OOCTOSTENBCTBO HE O3HAYaeT, YTO MEXAYy (aKTopamMH HE CYIIECTBYET HUKAKOU
cBsA3U. JlocTaTOuHO, YTOOBI CBA3b MEXKAY HUMHU HE Obla JIMHEHHOM.

- @axTophl JOMKHBI OBITH COBMECTHMBI, TO €CTh TpU JIOOOM UX
COUETAHMHU, NPEAYCMOTPEHHOM IUJIAHOM SKCHEPUMEHTa, HWCCIEAYEMbId OOBEKT
JOJKEH  COXpaHATh PabOTOCIOCOOHOCTh, KOMOMHAIMKM  3HAYEHU (PaKTOpoB
JOJKHBI OBITH OCYIIIECTBUMBI.

dukcupoBaHHOE 3HAUEHUE (haKTOpa Ha3bIBAIOT yposHem hakmopa. DaxTopbl
MOTYT pa3auyaThbCsi MO YHUCIY YPOBHEH, Ha KOTOPBIX BO3MOXHa HMX (UKcalus B
paccmarpuBaeMoil 3amaue. llonstue ypoBHs (pakTOpa 4YacTO HCMONB3YeTCS MPH
OMHCAaHUU XapaKTEPHBIX TOUEK U3 00JIACTH ITaHUpOBaHus dakropa Xi:

Xi min - MUHUMAaJIbHOE 3HAU€HHUE (PaKTOpa, OTHOCAILIUECS K HUKHEMY YPOBHIO
dakTopa;

21



Xi max - MaKCUMaJIbHOE 3Ha4YeHHE (haKTOpa, OTHOCSIINECS K BEPXHEMY YPOBHIO
daxTopa;

X{® - 0cHOBHOI1 ypoBeHb (paKTOPa, YKa3bIBAIOIIMI HA yCIOBHS SKCIEPUMEHTA,
KOTOpBIC TPEICTABISIIOT HAWOONBIIUN HWHTEpEC sl HUCCIeaoBaTeNss B JaHHBIN
MOMEHT. [l ompeneneHus OCHOBHOTO YPOBHS (haKTopa MOKHO BOCIOJB30BaTHCS

COOTHOUIICHUCM .
Xio _ Xi max; Ximin (1)

H - wuntepBan BapbupoBanus (¢akTopa, ompeaenseMas Kak aOCoONOTHas
BEJIMYMHA MMOJOBUHBI JUaNa30Ha U3MEHEHUs (akTopa:

he \Ximax;Ximin\ (2)

PaccmoTpeHHbIe XapaKTEepUCTUKU (PAKTOPOB UILTIOCTPUPYIOTCS pHUC.2.

WMHuTepean WHTepean
BapbUMpOBaHNA i BapbUpOBaHUA h
e o e

. Fal Y i

0
Xmin X Xmax

HAwana3soH uameHeHus akTopa, X

e
=

chakTopHOE NpPOCTPaHCTBO

Pucynok 2 - YpoBHu paktopon

3aBUCHUMOCTh OTKJIMKA OT paccMaTpUBaeMbIX (PaKTOPOB HA3bIBAIOT hyHKuuell
OMKIUKA, 3 TEOMETPUUECKOE MpeCTaBlIeHuE QYHKINUNA OTKINKA — HOBEPXHOCHMbIO
OMKIUKa.

Mampuya nnana - craHpaptHas ¢Gopma 3amuCH YCIOBUU MPOBEICHHUS
AKCIIEPUMEHTOB B BHJI€ NPSIMOYTOJbHOM TaOJMUIbl, CTPOKA KOTOPOW OTBEYAIOT
OMbITaM, a CTOJIOLBI — PaKToOpam.

Cnekmp nnana - craHjpapTHas ¢(opma 3amucH YCJIOBUH TIPOBENCHUS
DKCIIEPUMEHTOB, HE COJEprKallas OJIWHAKOBBIX CTPOK, T.€. OIBITHI, IPOBOJAUMBIE
M0 CIEKTPY IUIaHA OTJIMYAIOTCS YPOBHEM XOTS Obl OJHOTO (hakTopa.

Mampuya cnexmpa naana — MaTpUlla, COCTABJICHHAs W3 CIIEKTpa IUIAHA.
Marpuna cnekrpa IuiaHa (MaTpulbl [UITAHUPOBAHUS) COJIEPKHUT BCE BO3MOXKHBIE
coueTaHusl 3HaueHU (PAKTOpPOB, peanuzyemble B MPOILIECCE UCCIIECTOBAHUIA.

Kaxnaplii cronbemm Marpumpbl CIIEKTpa IIaHA HA3bIBACTCS GeKMOp —
CMOI0YOM, KAXK]1asl CTPOKA — 6EKMOP — CIMPOKOIL

B Teopuu miaHupoBaHUS 3KCIEPUMEHTa HamOoJiee MHPOKOE MPUMEHEHHUE
HallI1 PETPECCUOHHBIE MOJIENH, IMOJYy4aeMbIE METOJIOM HAMMEHBIIMX KBaJIpaTOB
(MHK). Ilnansl nepBoro mnopsiaka MNpeAHa3HAYeHbl MJId SKCHEPUMEHTAIBHOIO
ITOJTYYEHHUS] JIMHENHBIX PErPECCUOHHBIX MOJIENIEH BUAA:

Y =Bo+BX, +B,X, +...+B X, (3)
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Bo - cBoOoaHBIN KO3 DUITUEHT;

Bi, Bz,.., Bn - xoadduimeHTsl, y4yuThIBaIOIIUE BIMSHUE HA OTKJIMK JIMHEHMHBIX
YJIEHOB;

X - 3HaueHue GakTopa;

Y - 3HaYeHHE OTKIIHKA.

Oonoghakmopnwtii (knaccuueckuit) skcnepumenm. OIHOPAKTOPHBIM IKCIEPUMEHT
IpeycCMaTpUBaET MMOOYEPETHOE BapbHUpPOBaHUE KAXKIOr0 U3 N (GaKTOpOB, B TO BPEMs
KaK BCE OcTajbHbIC (PaKTOPHI CTAOMIM3UPOBAHBI HA HEKOTOPOM YypoBHE. [lomycTum,
9TO B XOJ€¢ BapbuUpoBaHUsA (akTop XI NMPUHUMAET 3HAYCHHUS Xi min = X -hwu
Ximax =Xi° + h a Bce apyrue GpaxTophl CTaOMIN3MPOBAHBI HA CBOEM 0a30BOM yPOBHE
X0, ITepsriii cTonben Xo, HEOOXOAUMBIN JJIs1 onpeaesieHusT KO3 duireHTa Moaeau
B0 Bcerga nosioKuTeNEH U €ro I0NMyCKaeTcs He YUUThIBaTh. 1orja MaTpulia CrieKTpa
IUIaHAa B MaTPUYHOM U TaOJIMYHON opMe IPUMET BUJL:

-1 0 .. 0 k Xo X1 X2 Xn
+1+41 0 e 0 1 +1 [-1 |0 0
+10 -1 ... 0 2 +1 +1 0 0
X=4+10 +1 ... 0 3 +1 |0 -1 0
4 +1 0 +1 0

+10 0 ... -1 N-1 1 |0 0 T

+10 0 ... +1 N=2n +1 0 0 v | +1

a) 0)

Pucynok 3 — Matpuiia crexTpa riaHa st O4HO(PaKTOPHOTO SKCTIEPUMEHTA:
a) B MaTpuuHOU (popme; 0) B TabmuuHOM popme

[1naH sKkCIEpUMEHTa MPUMET BUJL:

Tabsuua 7 - [lnan 01HO(aKTOPHOTO IKCIIEPUMEHTA

k Xo X1 X2 Xn Yi
1 +1 -1 0 0 Y1
2 +1 +1 0 0 Y
3 +1 0 -1 0 Y3
4 +1 0 +1 0 Y
N-1 +1 0 0 -1 Yh
N=2n +1 0 0 +1 Ym

['eoMeTprYeCKM TOUYKHM CIICKTpa JAHHOTO IUTaHAa PaCIoIaralroTcs B ICHTpPax
rpaHeii runepkyoa (puc.4), mIs  JABYMEPHOro cliydyas — B CEpPEeIUHE CTOPOH
orpaHUYHMBaroIIero kpazapara (puc. 4, a), st N = 3 —B MEHTpax I'paHeit kybda (puc.
4,0).
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PucyHok 4 - PacniosioxkeHue TOUEK CIEeKTpa MiaHa 0JHO(PaKTOPHOTO AKCIEPUMEHTA

OnHOo(haKTOPHBIN IKCIIEPUMEHT OMUCAHHOTO THIIA IPUMEHSAETCS B HACTOSAIIEE
BpeMs BeCcbMa peako. TeM He MeHee MOJIE3HO pacCMOTPETh €ro CBOMCTBA JJIsi TOTO,
4TOOBl IPOAEMOHCTPUPOBATh NMPUMEHEHHE BBEJCHHBIX PAHEE OCHOBHBIX IMOHSTHN
TEOpUH IUIAHUPOBAHUSA FKCIIEPUMEHTA.

CocTaBiieHHbIE OINUCAaHHBIM CHOCOOOM MAaTpHlbl IJIAHUPOBAHUS U HX
reoMeTpuyeckue o00pasel (puc.3, 4) o001amalT TpeMs BaKHBIMU CBOMCTBAMH:
CUMMETPUHU, HOPMUPOBKU U OPTOrOHAJIBHOCTH.

Ceoiicmeo cummempuu COCTOUT B TOM, YTO BCE€ HaOOpbl (PAKTOPOB
(TOUKM T1aHA) CHUMMETPUYHBI OTHOCHTENBHO IIEHTpa IUIaHa, WIX CyMMa
AJIEMEHTOB JIF000TO CTOJIOIAa MAaTPHUIIBI IFITAHUPOBAHUS paBHA HYJIIO:

2n 2n
> Xi=0,i=012....,n > X, =N=2n, (4)
k=1 k=1

rae N- ol1mree KoJIM4ecTBO CTPOK MATPHIIHI.

Ceoiicmea HOpmupoéku COCTOMT B TOM, 4YTO CyYMMa KBaJApaToOB JIF000T0

CTOJIOIA paBHA KOJIMYECTBY CTPOK:
2n

2n
D X%=2i=12...n D> X%=2n=N (5)
k=1

k=1

Ceoiicmeo opmozonanibHocmu COCTOUT B TOM, YTO CyMMa MPOU3BEIACHUN
JOOBIX IBYX CTOJIOLIOB paBHA HYJIIO:

> (X XX,)=0i#j,j=01....,n (6)

PaccMoTpeHHBIN BbIIIE IJIaH OJKCIEPUMEHTa SBJSETCS ONTUMAJIbHBIM B
CMBICJIE OPTOTOHAJIBHOCTU U pOTaTabeNbHOCTH. biarogapsi opTOroHaJIbHOCTH BCE
KO3 PUIIMEHThl YpaBHEHMSI PErPECCUU OMNPENENSIOTCS HE3aBUCHUMO JApPyr OT
napyra. PoTtataOGenbHOCTh  MO3BOJIAET MOJYYUTh  OJMHAKOBYIO  JIUCIIEPCHUIO
MpEACKA3aHHbIX 3HAYeHUN (YHKIIMM OTKIMKA BO BCEX PaBHOYAAJIEHHBIX OT LEHTpa
maHa Toukax. YTo KacaeTcs CBOMCTB IUIaHA C TOYKHM 3PEHUSI MPOYMX KPUTEPUEB
ONTUMAJIbHOCTH, CBSI3AHHBIX C TOYHOCTHBIMH XapaKTEPUCTUKAMHU PErPECCUOHHOU
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MOJIETIH, TO, OJHO(AKTOPHBIM 3KCHEPUMEHT SBHO HEYyAOBJIETBOpUTENieH. VMeHHO
II03TOMY OH Y HE HaXOAUT B HACTOSALLEE BPEMS IIUPOKOTO IPUMEHEHUS.

Honnviit paxkmopuwtii Ikcnepumenm (II@3I3). 1lpu  TIAHUPOBAHUM  TAKOTO
AKCIIEPUMEHTa YUCIIO YPOBHEH U1l KaXXAO0ro U3 (PaKTOPOB HE MOXKET ObITh MEHbIIIE
nByx. Ecim B mpouecce uccrneaoBaHUS KaXIplid (pakTop HMEET JBa YpOBHSA
(HIDKHUM 1 BEpXHMI), TO TaKOW 3KCIIEPUMEHT Ha3bIBAECTCS JBYXYpPOBHEBBIM. Tak
K€ BO3MOYKHA pean3allis TPEXyPOBHEBBIX SKCIIEPUMEHTOB, KOTJa KaKIblid (hakTop
MU3MEHSETCS Ha TPEX YPOBHSAX (HM)KHEM, BEpPXHEM, OCHOBHOM).

CrekTp miuaHa Jr000ro MOJHOTO (HDaKTOPHOTO SKCIEPUMEHTa COJICPKUT BCE
BO3MOXXHbIE KOMOMHalMKM n (aKkTOpOB Ha BCEX YPOBHSAX HX HU3MeHeHusa. Ecnu
paccMaTpUBaTh JABYXYPOBHEBBIN IKCIIEPUMEHT, TO OOIIEE YUCIO TAKUX KOMOHMHALIUIA
(uncio cTpok crnektpa 1iana) paBHo N = 2" [IpunaTo 0603HauaTh MOJOOHBINA TUTaH
kak [1DD 2",

B o6mem cimyyae Ui 3amicH CIEKTpa IJIaHa Mpou3BoiibHOTO 11D 2" MoxkHO
BOCIIOJIb30BaThCS MMPOCTHIM IPAaBUJIOM: 3HaKM B CTOJOLE MpU MepBOM (akTope
U3MEHSAIOTCSI TOOYEPENIHO, @ B KaXKIOM IOCIEAYIOUIEM CTOJIOIE YacTOTa U3MEHEHHUs
3HaKa B 2 pas3a MeHblle. [IpyduemM mnepBas CTpoKa MaTpULbl TOJDKHA COJEPXKaTh BCE
MHUHYCBI, a HOCJIEHSAS BCe IIockl. TakuM 00pa3oM, MaTpula criekTpa miana 11D 22
B MaTpUYHOM U TaOJMYHOM BUJE NI HOPMHUPOBAHHBIX (akTopoB Xi U Xp OyzAer
WMEThH CIEIYIOIIUN BU:

+1 -1 -1 k Xo X1 X2
+1 +1 -1 1 +1 | -1 | -1
X = 2 +1 | +#1 | -1
+1 -1 +1 3 1 X) 1
+1 +1 +1 4 +1 +1 +1

a) 0)

Pucynok 5 — MaTpuiia crnexTpa riaHa 1 MOJTHO(GAKTOPHOTO KCIIEPUMEHTA!
a) B MaTpuyHOU Qopme; 0) B TabnuuHOM hopme

[iman 3xciepuMenTa MpUMeET BUA:

Tabmuna 8 - [Tnan [1DD 22

k Xo X1 X2 Yi
1 +1 -1 -1 Y1
2 +1 +1 -1 Y2
3 +1 -1 +1 Y3
4 +1 +1 +1 Yq

['eomeTtpryecku Touku 1utana [1OD 2" pazmeniaroTcst B BEpIUIMHAX N-MEPHOTO
runepky0a (1 n = 2— B BepILIMHAX KBajparta, puc. 6, a; st n = 3 — B BepIIMHAX
Ky0a, puc. 6,0).
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Pucynok 6 - Pacrionoskenue Touek criekrpa miana [1dD 2"

Hins matpun 1ianoB Ttuna [IDD 2" u ux rpaduueckoro m300pakeHUS
CIpaBeIIMBBI PACCMOTPEHHBIC paHee cBolicTa (4)-(6).
YacTo B mpolecce 3KCIEpUMEHTa BapbUPOBAHUE OJHOTO (akTopa 3aBUCUT
OT YypoBHA Jpyroro Qakropa, T.e. CymecTByeT 3(PGdEKT B3auUMOACHCTBUS
¢aktopoB. [IDD Mo3BOJISAET OLEHUTH 3TO B3aUMOJEHCTBUE, TOTJA  MOJb3YIOTCA
MPAaBUJIOM TIEPEMHOXKEHHUSI CTOJOIOB. OTHU CTOJIOLBI HE MOTYT Yy4acTBOBAaTh B
AKCIEPUMEHTE, a TOJBKO IMO3BOJISIIOT OCYIIECTBUTh CTAaTUCTUYECKYIO OOpabOTKYy
pEe3yJAbTAaTOB JKCIEPUMEHTA M  YTOUHUTH PETPECCHUOHHYIO MOJIENb, T.K. B HEE
BBOJATCA HOBBIE ClaraeMble, HanpuMmep i miaHa [1DD22 BBOAMTCS cllaraeMoe
Bi12X1Xo. [IpousBeaenue ¢akropoB BioXiX; HazpiBaeTcs 3¢ (EKTOM B3aUMOJICHCTBUS
(bakTOpOB, a yTOUHEHHAs PErpecCUOHHasi MOJIENIb UMEET BU/T
Y =Bo+B X, +B,X,+B,X.X, (7)
YpaBHEHUE pErpeccuu, COCTABIEHHOE MO pe3yJibTartaM 3KCIIEPUMEHTA,
nposeaeHHoro 1o miany [IdD2% ¢ yuerom B3ammonelcTeuii (akTopoB Oymer
MMEET BU/I;
Y =Bo+B, X, +B,X, + B, X, X, + B, X; + B, X, X5 + B, X, X, + B X, X, X, (8)

Marpunsl  crektpa mianoB [1®D22 u IId®D2% m ¢ ydeToM mapHOro
B3aUMOJICUCTBUS (DaKTOPOB MPECTABICHBI HA PUC. .

k Xo X1 X2 Xz | X1 X2 | X1 X3 | XoXz | X1 X2 X3
1 +1 -1 -1 -1 +1 +1 +1 -1
k Xo X1 | Xo | XiXo 2 +1 +1 -1 -1 -1 -1 +1 +1
1 +1 1 1 +1 3 +1 -1 +1 -1 -1 +1 -1 +1
2 +1 +1 1 1 4 +1 +1 | +1 -1 +1 -1 -1 -1
3 +1 1 1+1 ] 1 5 +1 -1 -1 | +1 +1 -1 -1 +1
4 +1 +1 | +1 +1 6 +1 +1 -1 +1 -1 +1 -1 -1
7 +1 -1 +1 +1 -1 -1 +1 -1
8 +1 +1 | +1 +1 +1 +1 +1 +1
a) 0)

PuCyHOK 7 — MaTpulla CIIEKTpPA IUIAHA IS IOJTHO(GAKTOPHOTO SKCIIEPUMEHTA C
Y4€TOM IApHOTo B3auMozeicTBus (akropos: a) [IDD2?; 6) I1DI23
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Hapsiny ¢ wumerommmucs mnpeumymiectBamu [1DD2" obnamaer ogHuUM
CYILIECTBEHHBIA HEOCTATKOM - OBICTPBIA POCT KOJUYECTBA OIBITOB MPU YBEIUYCHUU
yycia (pakTopoB n. SIcHO, 4TO MaTeMaTH4ecKas MOJENb MPU N>5 BPSA U MOXET
HAWTHU MpaKkTUYeCKoe MpuMeHeHne. Bo3Hukaer He0OX0IMMOCTh B IOCTPOEHUU OoJiee
SKOHOMHOW C TOYKHM 3pPEHHSI YHCJIA ONBITOB PAa3HOBUJIHOCTU IJIAHOB. MIMEHHO B
CBS3U C JaHHBIM OOCTOSITENILCTBOM M ObUIM pa3paboTaHbl IUIAHBI JAPOOHOIO
(aKTOPHOTO IKCIIEPUMEHTA.

Jlpoonwvur  paxkmopustit  Ixcnepumenm  (/[@3). TO3BOJAECT TMOIYy4YaTh
JUHEHHBbIE PErPECCHOHHBIE MOJIEIM, B TOM YHUCJIE€ MOJEIH, COJAEpIKAIIUE
JIOTIOJIHUTEIPHO HEKOTOpPbIE  B3aUMOJAEUCTBUA (DAKTOPOB TMPU MEHBIIEM YHUCIE
HaOmoeHuit mo cpaBHeHuto ¢ [1OD2". CokpallieHue Yucia OnbITOB JOCTUTACTCS 32
CYeT HCIIOJIb30BAHUSA JIOTIOJHUTEIFHOM amnpuopHO  MHGOpPMAIMU O CBOWMCTBAX
nzyyaemMoro oObekta. CocTaBisieTcs CIHUCOK IEPEMEHHBIX — (AKTOPOB U HUX
B3aUMOJICUCTBUM, TNPENCTABIIONIMX  COOOW  MHTEepec JuIs  JajdbHEHIIero
WCCJIENOBAHNUS W NOMJIEXAIIWX BKIIOYEHHIO B MoAenb. lIpuBeaemM HECKOJIBKO
BAPUAHTOB BO3MOYKHOT'O BUJA CIIMCKA CYIIECTBEHHBIX IEPEMEHHBIX:

X0,X1,X2,X3, X0,X1,X2,X3,X4,X1X2,X2X3,X2X4
X0,X1,X2,X3,X4,X5,X1X2, X0,X1,X2,X3,X4,X5,X6,X7,

Heob6xonuMo 4YeTKO MpeacTaBisiTh, 4YTO €CIM Kakas-Tubo TepeMeHHas,
BIIMSIIONIAS HA OTKJIMK, HE BKJIIOUEHA B 3TOT CHUCOK, OOBIYHO HE YAAE€TCS MOCTPOUTH
PaboTOCTIOCOOHYIO PErPECCUOHHYIO MOJIENb. DTO 00CTOATEIBCTBO, KOHEYHO, TOJIKHO
OBITH BBISIBJICHO MPU aHAJIM3€ KaueCTBa HalJEHHON MOJIENH, B X0JIe KOTOPOT'O MOXKET
OBITh TPUHATO pEIICHHWE O IMOCTPOEHUU Oo0Jee CI0KHOM M TOYHOM MOJCIH MpH
COOTBETCTBYIOIIIEM YBEIUUYECHUHN YUCIIA OTBITOB.

JpoOHBI (PaKTOpHBINA HKCIEPUMEHT NPHUHATO 0003Hauath - 2"P, rme N —
XapaKTepU3yeT Yucio (PaKTopoB, a P Tak Ha3bIBAEMYIO CTeNeHb ApoOoHOCcTH [JDD.

Takum oOpaszom, ocHoBHas uues PO cocTouT B TOM, YTOOBI MCIIOIH30BATh
TaKOW JTOCTATOYHO SKOHOMHBIN TUTaH, KOTOPBIA oOecrneunBasl Obl OIEHKY BIUSHHUS
TOJIbKO TIEPEMEHHBIX, HAXOJSAIIUXCS B CIIMCKE CYIIECTBEHHBIX, M HE YUYUTHIBAI
BO3MO>KHO€ BO3/ICHCTBUE MTPOUUX [TEPEMEHHBIX.

CootBetcTBytomue wianbl JJdD mpuHATO HA3bIBaTh PEIUIMKAMU C YKa3aHUEM
ux crenenu apodroctu. Tak, man JJdD 2™ —sr0 1/2-pennuka [1DD 2" IdD 22 -
1/4-perumaka [1®D 2", DD 2"2 — 1/8-perumixa [1OD 2" u 1. 1.

B ciydae, ecnM CHHCOK CYIIECTBEHHBIX IEPEMEHHBIX coaepxkuT (d+1)
AJIEMEHT, TO JJISI TOrO YTOOBbI OLIEHUTH pa3/iebHO KOI(P(GUUIHUEHTHl PErpeccuu Mpu
Ka)XJ10M U3 HUX, HEOOXOAUMO BBITIOJIHEHUE YCIIOBHUS:

N =2"P>d+1 9)

JlanHO€ yCJIOBHE TO3BOJISICT MPH 3aJIaHHOM 4YHclie (haKTOPOB N U M3BECTHOM
CIHMCKE CYIICCTBEHHBIX TMepeMeHHbIx (d+1) HalTH MHUHUMAIBHO JOMYCTHMYIO
CTENeHb APOOHOCTH ], UeM OmpeesieTcs 001ee Yuciio CTpOK MaTpuilsl JJDD.

JIns OpakTUYeCKOro MNPUMEHEHUs CIEAYEeT MPUIAEPKUBABTHCSA CIEAYIOMICH
MeToauke noctpoenus JIMDI, cocrosiieit u3 3 3Tanos:
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Ortan 1. U3 obmiero yucna ¢akropoB Xi, Xz, ..., Xn BbiOMpaercs k Beqymmx,
rae k =n - p. [lns BeiOpaHHBIX (haKTOPOB 3aMUChIBaeTCA CIEKTp iaHa [1d3 2.

Oran 2. Jlna octambHbix n - k = p daktopoB GOpMHUPYIOTCS CTOJOIIbI,
COOTBETCTBYIOIINE MPOU3BEACHUIO CTONOIOB BeAyuX (HakTopoB - Xi U Xj, KOTOpoe
Ha3bIBACTCS 2CHEPUPYIOUUM COOMHOUuLeHuem. Bextop-cronoubl B3aumoaencTuii fi
Ha3bIBAKOTCS  OA3UCHbIMU  (PYHKYuamu. B KadecTBE TE€HEPUPYIOLIUX MOTYT
NPUMEHSTHCA MPOU3BENECHUS (PAKTOPOB, B3SIThIE KaK CO 3HAKOM IUIIOC, TaK U CO
3HAKOM MHUHYC. B KauecTBe TEHEPHUPYIOIIMX COOTHOLICHUM HEIOIMYCTUMO
HCIIOJB30BaTh T€ MPOU3BEACHUS BEAYIINX (haKTOPOB, KOTOPbIE HUMEIOTCA B CIUCKE
CYIIECTBEHHBIX.

Otan 3. IIpoBepka MPUTOJHOCTH HAWJEHHOIO CIEKTpa IMJIaHa Ha OTCYTCTBHUE
MOJIHOCTHIO COBMAQJAIONINX WA TIOJHOCTHIO TPOTHBOTIOJIOXKHBIX CTOJOIOB. B
MPOTUBHOM CJIy4a€ HAWJCHHBIM CIEKTP IUIaHA HE MPUTOJCH ISl MOCIEAYIOIIETO
npuMeHeHus. Ecnu ke Takue CToJOIBI OOHApYKEHbI, CIEAyeT BbIOpaTh HHBIC
TeHEPUPYIONIUE COOTHOIIICHHUS, TN00, U3BMEHUTHh HA00p BeAyIINX (PaKTOpPOB.

[TycTh CIIUCOK CYIIIECTBEHHBIX TIEPEMEHHBIX UMeeT BUI Xo, X1 X2, X3. O01Iee
YHCIO 3JEMEHTOB B 3ToM cmucke d+1=4. CiegoBaresibHO, IS MOJYYCHHS
PErpecCHOHHOM MO MOYKHO HONBITaThesl MCHomb3oBaTh JDD2%!, conepxanmii
yeThipe onbiTa. Beioepem Benymmmu gaxropsl X1 u Xo. s dakropa X3 tpedyercs
yKa3zaTh T€HEPUPYIOIIEE COOTHOIIEHUE - X3=X1Xo. Marpuiia YuCIEHHbIX 3HAYCHUU
0a3ucHBIX (DYHKIMI JaHHOTO IIaHA IpEAcTaBlicHa B Ta0n. 9 (B pamMke — CIEKTp
mnaHa). [lockonbky aJisi BCeX MEPEMEHHBIX W3 CIHCKa CYIIECTBEHHBIX CTOJIOIBI
Pa3IUYHBbI, TUIaH MPUTOJEH JJIS MOJYYEHUS] PETPECCUOHHON MOJICIIH.

Ecnmu B KauecTBE TIE€HEPUPYIOUIETO COOTHOLICHHS HCIOJIB30BaTh TO K€
npousBegeHue XiXp, HO B3STOE CO 3HAKOM MHUHYC, MOJYYUTCS BTOPOM BapuaHT
cnekrpa muana JJdD 231 (cm. Ta611.9).

Ta6muua 9 - basucuele Qpynkuun miana JdD 231

[lepBblil BapuaHT Bropoii BapuanT

CnHCcoK CyIIECTBEHHBIX IEPEMEHHBIX CnHCOK CyIIECTBEHHBIX TEPEMEHHBIX
k k

fo f1 fo f3 fo f1 T2 f3

Xo X1 X2 X3 Xo X1 Xz X3
1 +1 -1 -1 +1 1 +1 -1 -1 -1
2 +1 +1 -1 -1 2 +1 +1 -1 +1
3 +1 -1 +1 -1 3 +1 -1 +1 +1
4 +1 +1 +1 +1 4 +1 +1 +1 -1

Mo>xHO yOeIUThCs, YTO OH BKJIIOYAET B C€0s YEThIPE APYTrrue CTPOKU MATPUIIBL.
[TockonbKy Bce CTOJNOLBI MaTpULbl Pa3IMyHbl, pAacCMaTPUBAEMbIA IUIAH TaKXKe
MOJKET OBITh HMCIONB30BaH. C TeOMETPUUECKUX TMO3UIMK TOUYKK crekTpa JdD 2P
00pa3yroT HEKOTOpOEe TMOJIMHOKECTBO BEPINUH THIEPKyOa, cocTaBisommx [1dI2",
JU1st paccMaTpuBaeMoro ciy4asi B TPEXMEPHOM IPOCTPAHCTBE OHU HAXOMSATCS B
BEpIIMHAX MPABUIBLHOTO TeTpadapa (puc. 8, riae KpykodkamMu 00O3HAYEHBI YETHIPE
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TOYKM IIEpBOro BapuaHTta Iwana JdD 231 a
KPECTHUKAaMH - YEThIpE TOYKH BTOPOrO0 BapHUaHTA.
B coBokynmHOCTH BCE ATH TOYKM OOpa3yloT MIIaH
oD 23,

[IycTp 3agaH CHOHCOK  CYIIECTBEHHBIX
nepeMeHHbIX: Xo, X1, Xo, Xz, Xa, X1X2, XoX3,
X2X4. TIOCKONBKY B 3TOM CIHCKE BOCEMb
MIEPEMEHHBIX, MOKHO TOMBITATHCS UCIIOIb30BATh
JDD 2% comepxammii B cieKTpe IIaHa BOCEMb
onbITOB. JIJIsl COCTaBJICHUSI MaTPUIBl CIIEKTpa
BBIOEpEM B KadecTBe BeAymux (akTopbl Xi, Xo,
Xs. Jna  daktopa X4 HEOOXOOWMO yKa3aTh
TEHEPUPYIOIEE COOTHOUIEHHE!
Xy =X1X2X3. TlpousBeneM TPOBEPKY - CpPeau CTOJOIOB HET COBMAJAIONINMX HJIU
MOJIHOCTHIO TTPOTUBOIIOIOKHBIX, TIO3TOMY MOJYUYEHHBINH CIEKTpP IIaHa MOXKET OBITh
MCIIOJIb30BaH JIs dKcriepuMmenTa (tads. 10).

PucyHnok 8 - Pacniono:xxenue
TOYEK cnekTpa miana PO

Ta6auna 10 - Martpuna cnekrpa mana JIdD 241

k Xo Xl Xz X3 X4:X1X2X3
1 1 -1 -1 -1 -1
2 1 1 -1 -1 1
3 1 -1 1 -1 1
4 1 1 1 -1 -1
5 1 -1 -1 1 1
6 1 1 -1 1 -1
7 1 -1 1 1 -1
8 1 1 1 1 1

Jlnst ympoiieHus crioco0a MPOBEPKU MPUTOAHOCTU Pa3IUYHbIX MmiiaHoB DD
HCTIOJIB3YIOT onpedensarouiue konmpacmol (OK) u 0000uiennsvlii onpeodenarouiuil
xkonmpacm (OOK).

Onpenenstonre KOHTPACThI MOIY4YaeTCsl U3 TEHEPUPYIOIIETO COOTHOIIEHUSI U
ONpENENsACTCS IPOU3BEACHUEM JIEBOM M IIPaBOM 4YacTe TI'€HEPUPYIOLIETO
cootHomenus. [ kaxgoro maHa PO kommuectBo OK  paBHO yuciny
TeHEepUPYIOMIUX COOTHOIEHUH. [l paccmarpusaemoro miana @D 241 OK umeer
BU/I:

1= X1X2X3X4

O600ueHnslit onpenenstomuii kouTpact (OOK) oOpasyercs kak pesynbTaT
MOYWICHHOTO TIEpeMHOKeHHs Beex ucxoaubix OK ¢ yueTom mpasuiia

X¥* =X =X, (10)
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Oo61ee uncio wieHoB OOK pasno 2P. Eciiu p = 1, T. €. IMEET MECTO BCETO
oaHo TeHepupytomee cootHomeHnue, oaudH OK, Torma OOK coBmagaer ¢ 3>Tum
enuHcTBeHHBIM OK. {51 paccmarpuBaeMoro 1iana JJdD 241 OOK umeeT BUI;

1= X1X2X3X4
s P2 u OK 1= X1 XX3X4 u 1=X1X3Xs OOK umeer Bu;
1:X2X4X5.

Bxoxnaenne OOK HeoOXomWMO IS BBISCHEHHS CHCTEMBI CMCIITHBAHHS
daktopoB. OOK moouepenHO YMHOXAETCS Ha KaXAyI0 MEPEMEHHYI0 M3 CIIHCKa
CYIIIECTBEHHBIX C y4eToM cooTHomeHui (5). Bcero momyuaercs (d+1) paBeHCTBO,
KOKI0€ U3 KOTOPBIX COAEpKUT 2P mepeMeHHbIX ((PakTOpoB H  Pa3IMUHBIX
B3auMOJIeUCcTBUI). JIeMCTBUST BCeX TNEPEMEHHBIX, BXOISAIIMX B OMpPEAEICHHOE
PaBEHCTBO, CMEIIaHbl MEXIy co0oil. M COOTBETCTBYIOT OJIMHAKOBBIC CTOJIOIBI
MaTpUIbl CIEKTpa. TakuMm o0pa3oMm, MJisi BBISICHEHHS MPUTOJHOCTH HAWJIEHHOTO
mwiaHa [IdD TtpeOyeTcsi yCTaHOBUTH, HE COJAEPKHUT JIM KaKoe-TMOO M3 yKa3aHHBIX
PaBEHCTB XOTA OBl IBYX NMEPEMEHHBIX U3 CIIMCKa CYIIECTBEHHBIX. Ecnu HET, To 1uiaH
MPUTOJICH JJI SKCIIEPUMEHTA; €CJIH J1a, TO OH HE MO3BOJIIET OLEHUTh KOI(PPUIIUEHTHI
TpeOyemMoil perpecCHOHHON MOJeIu U AOJKEH ObITh M3MeHeH. PaccMarpuBaeMblit
QITOPHUTM TIO3BOJISIET HE TOJBKO MPOBEPUTH MPHUTOJHOCTH TOT'O WJIM WHOTO CIIEKTpa
miana J[®D 2"P, Ho u 3apaHee YSICHHUTH, KaKWe W3 MIEPEMEHHBIX, HE BKIIFOUCHHBIC B
CITUCOK CYIIECTBEHHBIX, MOTYT TOTCHIIMAILHO BJIMATh HA 3HAYCHHE TEX WM WHBIX
ko3 unrieHToB perpeccur. Eciiv B X0je UCCIEIOBAaHUS BBISICHAETCS, YTO CIHUCOK
CYIIECTBEHHBIX TEPEMEHHBIX HYKJIAETCS B KOPPEKIUH 32 CUET BKJIFOYCHUS HOBBIX
AJIEMEHTOB, TO 9THU CBEACHHUS JAIOT BO3MOXXHOCTh Cpa3zy OMNpPEAeNUTh, KaKUe K€
K02 PUITMEHTHI perpeccuu, 1Mo Bce BUAMMOCTHU, OIIECHEHBI HETOYHO U MPECTABISIOT
coOOl OIEHKH JCHCTBUS Cpa3y HECKOJIbKUX BIMSTEIBHBIX  TEepeMEeHHBIX. I
paccMarpuBaemoro miana JI®D 241 cucrema cMemmMBaHusA HMeeT BUT:

Xo = X1X2X3X4 Xl = X2X3X4 Xz = X1X3X4
Xg = X1X2X4 X4 = X1X2X3

Hacvluennoim nianom nepeozo nopaoKa, Uil HACLIU{EHHbIM JTUHEUHbIM NIIAHOM
Ha3bIBAIOT IUIAH, KOTOPBIM TMO3BOJSET OLEHUTh KOIPPUIUEHTH JTUHEHHOU
PErpecCUOHHON MOJENM OTHOCHUTENIBHO N (DAKTOPOB M CHEKTP KOTOPOTO COJAEPKHUT
(n+1) Touky. CoBOKYImHOCTh (n+1) TOYEK HACBHIIIEHHOTO JUHEHHOTO MJIaHA 3a/1aeT B
N-MepHOM  (AKTOPHOM MPOCTPAHCTBE BEPIIMHBI T€OMETPUYECKON  (QUTYpBHI,
HA3bIBAEMOM N-MEPHBIM CHUMIUIEKCOM, MOATOMY IIJIaHbl MOJOOHOTO POJa Ha3bIBAIOT
CUMNJIEKC-NAAHAMU.

CuMIUIeKC TMpencTaBisieT co0oil mpocTelmyo ¢GuUrypy B €BKIUIOBOM
IIPOCTPAHCTBE. B 4acTHOCTH, OTHOMEPHBIM CUMILIEKC - 3TO OTPE30K IpsMoi (puc. 9,
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a), IByMEpHBII — TpeyroiabHUK (puc. 9, 0), TpexMepHbIii — mupamua (TETpadp)
(puc. 9, B), n-MepHBIi— BBINTYKJIbI MHOTOrpaHHuKe (n+1) BEpIIMHOMN.

4
2 7
T
7
y
a) 0) B)

Pucynok 9 - Cummiekchbl pa3iTuyHbIX pa3MepHOCTE

N3 Bcell COBOKYIHOCTM Pa3jiU4HBIX CHUMIUIEKCOB TMPHUHITO BBIICIATh
HEKOTOpBbIE  Ba)XXKHBIE  KJIACCHI, OOJANAIOIIUE  ONPEICIICHHBIMH  CBOMCTBaMH,
MOJIE3HBIMU B IPAKTUYECKUX MPUIIOKEHUIX. PACCMOTPpUM HEKOTOPBIE U3 HUX.

Cumnnekc npaguibHblil, €CIV JJI1 HETO PACCTOSHUE MEXAY ABYMs JIFOOBIMHU
BEPUIMHAMU €CTh BEJIMYHUHA [TOCTOSIHHAS.

Cumnnekc yenmpupoeanHbwlil, €CIY U HEro CIIPABEIIMBO COOTHOILECHUE:!

n+l

D % =0,i=1.2,...n (11)
k=1

To ecTb cymma 351eMEeHTOB JIt000r0 cTosIona paBHa 0.

W3BecTHBI pa3auyHble CHOCOOBI 33JlaHWs KOOPJIWHAT BEPIIMH «N-MEPHBIX)
CUMIUJICKCOB W, CJIEIOBATEIbHO, JIJII OJTHOM M TOW ke pa3MepHOCTH (PaKTOPHOTO
MIPOCTPAHCTBA BO3MOXHBI pa3iIMyHble CHUMIUIEKC-TUIaHbl. CHOekTp TIuiaHa s
MIPABUJIBHOTO HE NEHTPUPOBAHHOI'O CUMIUIEKC IJIaHA UMEET BU/L:

-1 -1 -1 . -1
+1 1-J21p, 1-J2Ip, ... 1-.2/p,
Xa={1-,2/p, +1 1-2/p, .. 1-2/p, (12)

rae p, =(n+1+n-1)/nJ2, a it n = 2-8 3HAYCHUS MOTYT OBITh HANICHBI C TIOMOIIIHIO

Tabs.11.
Tabnuua 11 — Yucnennsie 3HaueHUsI KOYPPUIIUEHTOB Pn

n 2 3 4 S 6 / 8

Pn 0,966 0,943 0,926 0,912 0,901 0,892 0,886

PaccMOTpeHHBIT CUMIUIEKC MOKHO TIPUBECTA K LIEHTPUPOBAHHOMY, HE
M3MEHSS ero opueHTanuu. Jjis 3Toro HeoOXOAUMO U3 KaXKIOTO dJIEMEHTa MaTPHIIBI
Xa Bpryectb BenuuuHy K = ((n-21)/(n +1))(1—\/§/ P,), @ 3aT€EM IIOJy4YECHHBIE 3HAUCHUS

31



pasaemuth Ha BenmmuuHy L = 1 - K. IToydeHHbIi Takum o6paszom mian Xa' Gyner
BITMCAHHBIM.
CriekTp IaHa JJisl IPaBUWIBHOTO LEHTPUPOBAHHOTO CUMILIEKC IUIAHA MMEET

BUIL:
-l —p2 —u3 . — U,
+ul —p2 —u3 — U,
0 242 —uy3 ... - 13
R R (13)
0 0 +3u3 ... - U,
0 0 0 .. + ke,

TOE L = \/ (n+1)/in(i+1) , i <n. YucneHHbIC 3HAYCHUS BEJIUYUHBI |, 4 B 3aBHCHMOCTHU
OT 1 ¥ n MpUBEICHHI B Tabuie 12.

Tabnuna 12 -Benuuussl 1, [1-1 B 3aBUCUMOCTH OT 1 U N

r'] 1 2 3 4 5 6 7 8
1 1

2 | 0.866 1

3| 0816 | 0943 1

41 0791 | 0913 | 0968 | 1

5| 0775 | 0894 | 0949 | 098 1

6| 0764 | 0882 | 0.935 | 0.966 | 0.986 1

71 0756 | 0873 | 0.926 | 0.966 | 0.976 | 0.99 1

8

0.75 0.866 | 0.919 | 0.949 | 0.968 0.982 0.992 1

Cummiekc, COOTBETCTBYIOIIMKA IUIaHY Xg HE SBISAETCS  CUMILIEKCOM
MAaKCHMAJIBHOTO pa3Mepa. I moylydeHruss MaKCUMallbHOIO HE LIEHTPUPOBAHHOTO
cumiekca Xy HeoOX0aUMO KaxIblii »JeMEHT MaTpullbl X0 pasjienuTh Ha [ U
puOaBUTh K MOMyYeHHOMY 1—./2i/(i+1). ['le i HOMep BeKTOp CTOJIONIA WX HOMED
(bakTOpoB.

MaTpuipl CHEKTPOB CHUMIUIEKC IUIAHOB IPU N = 2, PaCCMOTPEHHBIX paHee
MIPEACTABIICHBI HUXKE:

1 1 0,732 —0732
Xa=| +1 0,464 Xa'=| +1 —0,268 (14)
0464 +1 ~0268  +1
~0866 0,5 ~1 -0732
X6=| 0866 —05 X6" =[+1 —0,732 (15)
0 +1 0 +1

['padruecku paccmarpuBaeMble CUMILIEKCHI TipeicTaBieHbl Ha puc.10.

Heob6xonuMo TOMHUTB, 4YTO MaTpulla CHEKTpa IjlaHa TMpeJACTaBiIeHA B
KOJIUPOBAHHBIX €JAMHUIIAX, a AKCIEPUMEHT IPOBOJUTCS B HATYpaJbHBIX, MMOITOMY
HEOOXOJIUMO TEPEUTH OT KOJUPOBAHHBIX OTHOCUTEJIbHBIX BEJUYUH K HATypajlbHBIM.

HOCJ’IGI[OB&TCJ'H)HOCTB Iepexoga 3aKjar09acTCda B CJICAYIOMICM:
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- OIIPEJEJIAIOTCS OCHOBHOW YpOBEHb (hakTopa,
MHTEPBAJ BapbUPOBAHMS;

- MHTEpBaJl BapbUPOBAHMUS YMHOXKAeTCS Ha
3HaY€HUE KOJUPOBAHHOW €AMHMIIBI, U ITOJTYYEHHOE
3HAYEHHUE CKJIAJbIBACTCs (BBIUUTAETCS]) C OCHOBHBIM

YPOBHEM.
Cummniekc - IIJIaHBbI HCIIOJIB3YIOTCA, KaK

IIpaBUiIo, Ha cTaaun peABaApUTCIILHOTO

HUCCIIEJOBAHUMA O6’beKTa, Korjaa KE€JIaTCIbHO PI/IC}/HOK 10 HpHMepH

IMPUMCHATD HanOoJIee HDKOHOMHBIE HACBIIIICHHBIC CHUMIIICKCOB pa3JIMYHbIX
IUIaHBI, 4 TAKXKC IIPHU ITOCTPOCHUU ITPOLICAYP ITOHUCKA TUIOB: 1-3-CHMILJIEKC Xa;

AKCTpEMaJIbHBIX 3HAYEHUH 11€JIEBOU (PYHKIIUH. 4-6-cumruteke Xa'; 7-9-
cumIniekc X0; 7,10,11-
Peanu3anusi  JKCNEPUMEHTAJBHBIX  IUIAHOB cuMIuiexkc Xo'

nepBoro nopsaka. [Ipu npakruueckoil peannzauuu
IJIAHOB MIEPBOIO MOPSAIKa HEOOXOIUMO:

1. BeiOpath LIEHTp TUIaHa, T. €. 3HAaYeHHs 0a30BBIX YPOBHEH;

2. OnpenieuTh IIard BappupoBanus h mo kaxaomy dakropy;

3. YcTaHOBUTH 00II€E YUCIIO OMBITOB, T. €. IJIaH SKCIIEPUMEHTA B LIEJIOM; TaK
KaK CIIEKTp IJIJaHA MOXHO CYHMTaTh IMOCTPOCHHBIM B COOTBETCTBUHU C IpaBHIaMU
MpEeAbIAYIINX Pa3eioB, TO B JAHHOM Clydae 3aja4a CBOAUTCS K BbIOOPY 3JIEMEHTOB
MaTpULbl 1yOIupOBaHUS;

4. Ykazarb NOPSAO0K peain3aliy IIaHa, T. €. MOCIEA0BaTeIbHOCTh TPOBEICHHUS
OTBITOB.

BriOop 1menTpa miaHa oObBIYHO OCOOBIX TPYIHOCTEM HE mpencTaBiseT. Eciu
perpeccuoHHasi MOJIeNb CTPOUTCS IJIs MpeicKa3aHus 3HAUYCHUH LeIeBOM (PyHKIUH,
LEHTp IUIaHa 11eJIeCO00pa3HO COBMECTUTH C LIEHTPOM obnactu aeWctBusa. Ecnu ke
ONPENECIICHUE PETPECCUOHHONM MOJEIMN SIBIIIETCS COCTABHOM YAaCThIO MPOLEAYPHI
[IOMCKAa JKCTpEMyMa, TO LEHTP IUIaHa JIy4lle COBMECTHTh C TOYKOW, TIZE IIO
pe3yabTaTaM NpeablIylnX U3MEPEHUN OTKINK MAKCUMAJIEH.

Onpenenenve 1mara BapbUpOBaHUs, NOXalyd, OAMH U3  Haubojee
OTBETCTBEHHBIX 3TalOB HA CTaJWU MOJATOTOBKHU 3KCIEPUMEHTA, TAK KaK KOHEYHBIC
PE3yNbTAThI MPSMO 3aBUCIT OT TOTO, HACKOJIBKO YJa4HO BBIOpAH 3TOT MHTEPBAJ, Ha
BBIOOp KOTOPOT'O BIIUSIET:

1. Uudopmanusi 00 THTEHCUBHOCTH MMOMEXU: MPU TMPOYMX PABHBIX YCIOBUSX,
YeM CWJbHEe BIMSHHUE IIyMa, TEM IIMpE HYKHO BBIOMpATh Iar, AJig TOTO, YTOOBI
00ecreyuTh J0CTaTOYHOE OTHOLIEHUE CUTHAII/IITYM;

2. Undopmartius o cTeneHrn HEMMHEUMHOCTH (DYHKIIMHM OTKJIMKA: YeM B OOJIbIIeH
CTENIEHU MOKHO OXHUAAaTh, YTO (DYHKIMS OTKIIMKA OTIMYAETCA OT JUHEHHOM (MU OT
«CITa0OHEIMHEWHOW» ), TEM MEHBIIIE JOKHA ObITh BEJTMYMHA II1ara.

3. Tun pemaeMo# 3amaud. BennunHa miara BapbUpPOBAHUSI 3aBUCUT OT TOTO,
IIPOU3BOAUTCS JIA IOCTPOECHUE PETPECCUOHHON MOJENH JUISl UENel NMpeacKa3aHus WK
e oHa Oy/leT HCHOJIb30BaThCS B MOMCKOBBIX MpOLEAypax, TJe IIar BapbUPOBAHUS,
Kak mpaBuiio, B 5-10 pa3 meHsble, 4eM B 3ajadax MpeqcKa3aHus. JTo, B 0O0IIeM,

33



OYEBUIHO, TaK KaK B TOHUCKOBBIX IMPOLEAypax OSKCHEPUMEHT MpUMEHseTCS IJis
NoJIy4eHHs] UHPOpPMAlUA O JIOKAJIbHBIX CBOWCTBaX MOBEPXHOCTH OTKIWKA BOIM3U
[IEHTpa AKCIIEPUMEHTa, a MPHU MOCTPOCHUH (DOPMYIIBHBIX 3aBUCUMOCTEH IS 1esiei
npelcKa3aHuss OCHOBHOE —  aJeKBaTHOCTb MOJEIM M  BO3MOXHOCTH €€
UCIIOJIb30BaHUs, MO KpaliHed mepe, B Ooibllied 4acTu o01acTH, MpPeCTaBISIONIEH
UHTEpPEC VISl UCCIIeI0OBATES.

[TockonbKy HcxoaHas WUHPOpPMAIKs, C MOMOIIbI0 KOTOPON OCYIIECTBIISETCS
BBIOOD IIaroB BapbHUPOBAHUS, KaK MPABUIIO, IMEET OTPAHUYEHHBINA XapaKTep U 4acTo
ABIISIETCS KAYECTBEHHOM, CJIeyeT OBITh TOTOBBIM K TOMY, YTO MO MEpE MPOBEACHUS
UCCIIeIOBaHUM 1 00pabOTKU Pe3yabTATOB OMBITOB MOXET BBIIBUTHCS HEOOXOIUMOCTD
B KOppEKIUH 3HayeHWil miara. OOBIYHO B KayecTBE MEPBOHAYAIBHOTO BapHaHTa
pPEKOMEHIyeTCsl Iar BapbUpoBaHMs BbIOWpaTh B mpenenax 0,3-0,5 momyctumoro
auarnazoHa n3MeHeHus akropa Xi.

Ecin ecte Beckue OCHOBaHUSI CUUTaTh, YTO JIMHEHHAss MOJENIb BpsA JU
OKaXXeTcs paboTOCIOCOOHOM M MpUIETCS MEepPeUTH K IJIaHUPOBAHUIO BTOPOTO
nopsiika, h - 1emecooOpasHee BbIOpaTh Heckosibko MeHbimM: h=0,2-0,4 3TOrO
Jrana3oHa. [TpuBenenHple 1UQPHI OTHOCATCA K 3aJaye MOCTPOEHUS
PErpecCUOHHON MOJENHM, HUCIONb3yeMOM A Lelel MpelncKa3aHus; B IMOHMCKOBBIX
nporeaypax 3HaueHue h, kak oTMedanock, CylecTBEHHO MeHbIe. B mianupoBanuu
NEPBOrO MOPsIIKa MPUMEHSETCS, KaK MPaBUJIO, paBHOMEPHOE TyOIMpPOBAaHUE OIIBITOB,
00br9HO M = 2-4. O0611€€ YUCIIO OMBITOB IPU ATOM paBHO NMm.

OKCIIEpUMEHT pean3yeTcs OTACIbHbIME cepusaMu. Kaxknas cepust BKIIIOYaeT B

cebst mpoBeneHue N OMBITOB, COOTBETCTBYIOLIMX BCEM CTPOKaM MAaTpPHIIBI CIIEKTpa
maHa. KomnuecTBo cepuil, O4€BUAHO, paBHO M. BHYTpH KaxJoil cepuu MOPSIOK
pealn3aluy OMBITOB JOJHKEH OBITh CIyYalWHBIM, ISl UeTO MPUMEHSETCS TpoIeaypa
paHmomMu3anuu. HemocpencTBEHHBIM  KOHEYHBIM  PE3yJbTaTOM  IPOBEACHHUS
HKCIIEPUMEHTA SIBJIAETCS TaOJMIla 3HAYEHUH BBIXOJHOIO MoKa3arens Y - UCXOJHBIH
MaTtepua JiJIsl oCIeayome 00padoTKu.
O0pabdoTka 3KCNEPUMEHTANBHBIX JAHHBIX. /[aHHbBIE, MOJYyYEHHBIE C MOMOUIBIO
IJIAHOB TIEPBOTO TOPSIKA, 00paldaThIBAIOTCS B COOTBETCTBHHM C OOIIEH cXxemoi
perpeccoHHOro asaiu3a. OnHako crneuu@uueckuid BUJ MCIOJNb3YyEMbIX MAaTpPHIL
IUTAHOB O3BOJISIET HAWTH YaCTHBIE BAPUAHTHI OOIIMX COOTHOILIEHUIN PErpecCHOHHOIO
aHaJli3a, BApUAHTHI, CYIIECTBEHHO 00Jiee IPOCThIE U YOOHBIE TP pacueTax:

l. BpUHCISIOT TOCTPOYHBIE AMCIEPCUU SE Kaxgoro u3 N OIBITOB U
JUCIIEPCHUIO IITyMa Sg:
> b
52 —'leki_Yk - (16)
k™ m-1
m
> S¢
2 =X
Se :_T, (17)



rac Yki- 3HA4YCHUA q)YHKHI/Iﬁ OTKJIMKAa B IIAapalJICJIbHBLIX OIIbBITAX; M - YHCJIO

IMapaJlICIIBHBIX OIIBITOB, Y_k - CpCOAHCC 3HAYCHHUC q)YHKHI/II/I OTKJIMKA.

m
2 Vi
e
K™ m

2. TIpoBepstoT BOCIPOM3BOAUMOCTD SKCIIEPUMEHTA.

[logoGHasi mpoBepka MOXKET ObITh NPOBEJICHA NPHU YHUCIE MNapalIeIbHBIX
OMBITOB M>2, T.e. KOMOWHAIMS 3HAYEHUU (PAKTOPOB U3 KAXKIOW CTPOKH CIIEKTpa
IJIaHa MMOBTOPSIETCA B XOJ€ DKCIEPUMEHTA M > 2 pasa.

Jlist ipoBeieHNsI PETPECCHOHHOTO aHaM3a HEOOXOAMMO, YTOOBI TUCIIEPCUHU
BOCITPOM3BOAMMOCTH B KAKJIOM U3 Cepuil MapaJJIEIbHBIX ONBITOB ObUIM OAHOPOJIHBI.
OOHOpPOAHOCTh JAUCHEPCUM  BOCIPOM3BOJUMOCTH MOXKET OBITh IPOBEPEHA C
ITIOMOUIBIO0 KpuTEpUs Puiepa:

Y . (18)

S 2
K max
F = —Kmax (19)
k min
2 2 _
rae Sk , Sk il HauOoNbIlIEE W HAWMEHBIIIEE 3HAYCHHUS ITOCTPOUYHBIX
JTUCTIEPCUN.

[ToryuenHnoe 3HaueHue kputepus duiepa cpaBHUBAETCS C TAOIMYHBIM IS
5% ypOBHs 3HAYMMOCTH M YMCIa cTeneHei cBoboasl v, =N—d u v, = N(m-1). Ecu
paccunTaHHOe 3HaueHHe Kpurtepus Puiiepa MeHblIe TaOJUYHOTO 3HAYEHUS, TO
THUIIOTE3A O PABEHCTBE AUCIIEPCUN BOCIIPOM3BOAUMOCTH IPUHUMAETCS.

Tak ke BOCIPOU3BOAMMOCTb 3KCIIEPUMEHTA BO3MOKHO ITPOBEPUTH € MTOMOLIBIO
kpurepus Koxpena. Craructuka G 3TOro KpuTepHUs B JaHHOM CIIy4ae UMEET BUJ:
e

N (20)

2. Sk
k=1

rae S r2na " HanOoJIbllIee 3HAYEHUE MTOCTPOYHBIX AUCIIEPCU.

G=

[TonyuenHoe 3HaueHue kputepus KoxpeHna cpaBHUBaeTCs ¢ TaOJIMYHBIM  JIJIs
5% ypoOBHS 3HAYMMOCTH W 4YHuciaa creneHed cBoboasl Vi=m-1l, Vo=N. Ecmm
paccuMTaHHOE 3HaueHHWe KputTepus KoxpeHa MeHbIE TaOJIMYHOTO 3HAYCHHUS, TO
TUIIOTE3a O PAaBEHCTBE JTUCIIEPCHI BOCITIPOM3BOIUMOCTH MIPUHUMACTCS.

3. Hcnonb3yst METOJ HaUMEHBIIUX KBaJPATOB, BHIYUCIAIOT KOIPPUIMEHTHI
YpaBHEHUS PETPECCUU TPU KOJMPOBAHHBIX 3HAYEHUAX (AKTOPOB:
-1 0;THO(aKTOPHOTO TIaHA:

_k=1 b = k= (21)

- s mw1anoB [1PD 2", JTdD2"P;
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N _ N N _
|<Z—:1Yk gzzllxikvk kleikx ik o
bozT, bizT, bjj = S ,i=12,..,n, j=i+1 (22)

r7e n - 9ucio $pakTopos; N - YHCIIO OIBITOB; Xy , X jk- 3HaueHHA (dakTopoB

13 CTPOK MaTPULBI CIEKTPA.
- I7Is1 CUMILIICKC-TIJIaHOB:

n+l n+l

2 Yk ra kgl(xik %)Y,

n
' v n 9= .
b :b b ) b = y My = ' 23
rae X, - LEHTPUPOBAHHAs MCPEMCHHAs (171 LEHTPUPOBAHHBIX TIJIAHOB
Xi =0):
N
) kZ::lXik
=t (24)
I', - ko3¢ dunreHT, 3HaUeHne KOTOPOTro MPHUBEACHBI B Ta0uie 13.
Tabnuua 13 - 3nauenue kodddummenta I, .
Tun mwiana [Lnan [Lnan [man | Ilman
Yucio GakTopoB Xa Xp X3 Xb
n=2 1,414 1,183 1,225 | 1,366
n=3 1,732 1,333 1,414 | 1,667

4. Bpruucasior Ko3(p(UUIHUEHTHl YpaBHEHHUS PETrPecCHMU IpPU HATypalbHBIX
3HAYEHUAX (PaKTOPOB:

b b S
B =1 By = BO—bO—ZBiXi (25)
| 1] 1

5. Beruucnsior gucnepcun oreHoK K03 PHUIIMEHTOB perpecCcuu:
- 7151 0THO(AaKTOPHOTO TIaHA

S? S,
2 _ _“e SZ_ —_&
BO an Bi 2m (26)
-1 1anoB 11D 2"
2
Si, = nem i=012..n, (27)
11t ttaHoB JJPO2MP
SZ
2 e . .
Sgo = Py i=01...2"" -1, (28)

- JJIs1 CUMIIJIEKC-TIJIAaHOB
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Séo = SEZ;O/ +i(;i)28b2i :S—§|:1+F§Zn:(;|)z} (29)

m(n+1) )
2 oS 2 - TS i=12,..n (30)
" m(n+1) " mnh+y T

6. [IpoBepstoT 3HAYUMOCTH KOOPPUIIMEHTOB PETPECCUHU.
[TpoBepka 3HAUMMOCTH KOI(PPHUIMEHTOB PETPECCHH  MPOBOAUTCA MO t-
pacnpenenenuto CThIOJIeHTa:

to=— 3 (31)

a 3areM HeoOXOJUMO CpaBHHUTh BBIYUCICHHOE 3HAYEHUE C TaOJIUMYHBIM
KPUTHUYECKUM 3HAYEHHUEM, HalJICHHBIM MO TabnuiaM t-pacnpenenenus CTbroJeHTa
P YPOBHE 3HAYMMOCTU KpuTepus (Kak mpaBmiio 5%) u yucie creneHedl cBoOOIbI
N(m-1). Eciiit BbIYHCIEHHOE 3HAUEHHE KPUTEPHsE OOJIbIIIE TAOIMYHOTO 3HAYEHUSI, TO
TUIN0TE3a 3HAYUMOCTH KO3(PPUIIMEHTOB PErPECCUU IPUHUMAETCS.

7. CoCTaBJISIIOT ypaBHEHHUS PErPEecCMU CO 3HAYCHUSAMU (PAKTOPOB H
KO3 PUITMEHTOB perpeccuu B KOJUPOBAHHBIX U HATYpaJIbHBIX €IMHUIIAX, TOJCTABUB
B YpaBHEHUSI MAaTEMaTUYECKON MOJIENTM 3HAYUMBbIe KOA(P(DUIIUEHTHI PErPECCHH.

8. PaccuuThIBalOT TpeACKa3aHHbIE [0 YPAaBHEHHUIO PErpeccuu 3HA4YCHUs

OTKJIMKa B TOYKaX CIIEKTpa IUTaHA Y. JlaaHbIN pacueT ymoOHee MPOBECTH IO
YPaBHEHUIO PETPecCMd B KOAUPOBAHHBIX eIWHUIAX. J[7Is mpoBepku: 3HAYCHHSI
OTKJIMKA, PAaCCUYUTAHHBIC IO YPAaBHCHHUIO PETPECCHH B KOJMPOBAHHBIX CIUHHUIIAX
JOJDKHBI COBITAJIaTh CO 3HAYCHUSMH OTKJIMKA, PACCUUTAHHBIE TIO YpPaBHEHUIO
perpeccuu B HaTypalibHBIX €IMHUIIAX.

9. OmnpenensitoT JOBEpUTEIbHBIE HWHTEPBAIBl KOIP(GUIMEHTOB YpaBHEHUS
perpeccuu:

B, —Sg t,, <B, <B 15, -t (32)

Bj i (al2)
IZIe O - ypOBEHb 3HAYMMOCTH, HanOoJIee 4acTo B pacuerax ucnonbzyercs o = 0,05.
10. IIpou3BoasT aHAIN3 TOYHOCTHU MPEACKAZAHUS PETPECCUOHHON MOJEH.
st 3TOro  HEOOXOAMMO  BBIYMCIHUTH  BBIOOPOYHYIO JIACTIEPCHIO,
OLICHHBAIOUIYI0  CTEIEHb  PACCESHUS  NPEACKA3aHHBIX  3HAYEHUM  OTKJIMKA
OTHOCUTEJILHO CPETHETO 3HAUCHUS (PYHKITUU OTKJIMKA B TIAPAJLICITHHBIX OIBITAX:

N . _ 2 N 2 d
Z(Yg—ng (ZVk—Nbe)
52 =k= - i (33)

N —d N —d

rne Ygq - MMPCACKA3aHHbIC 110 YPABHCHUIO PCTPCCCUN 3HAYCHUA OTKIIUNKA,

10. IIpoBepuTh a€KBAaTHOCTH MOJCIH.
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JIns mpoBepKH aleKBaTHOCTH MCTIOJIb3yeTCsA F - kpurepun Puiepa:

2
mS
F = —2 . (34)
S
(]
HOJ’Iy‘ICHHOG YUCJICHHOC 3HAYCHUC CPABHHUBACTCSA C TaOJIMYHBIM KPUTHUYCCKHUM
TIPU ypOBHE 3HAYMMOCTH 5% | Ymcax crerneHeit cBo6omsl v, = N—d u v, = N(m-1).

Ecin BbeluncieHHoOe 3HaueHue F-kpurepuss MeHbLIEe TaOIMYHOTO, TO
MPUHUMAETCS TUIOTE3a aIEKBATHOCTH MaTEMaTUYECKON MOJIEIH.

JIns amekBaTHOM MaTeMaTHUYEeCKOW MOJIENIA PAacCMaTpPUBAETCS BOMPOC O €€
paboTOCTIOCOOHOCTH.

11. ITpoBepuTh pabOTOCIOCOOHOCTH PErPECCUOHHON MOJEIH.

Marematuueckass MoJelb CUYUTAaeTca pPabOTOCMOCOOHOM, T.e. MPUTOAHOU K
MPaKTUYECKOMY MCIOJIb30BaHUIO, €CIM Y 3TOM MOoieNn KO3 (PUIIMEHT AeTepMUHALIUN
oonee 0,75, uro obecrieurBaeT yMEHbIIEHUE OMIMOKH MpeacKa3aHusl MPUMEPHO B 2
pasa.

,  m(N-d)s?+N(m-1)s m{zl(&k—?)Z—(N—d)}ss
R =1- e __Lo= | (35)

N N _ —, )
mZ(Vk —\7)2+N(m—1)882 me_;,(yk—y) +N(m-1)S:
=] -

rac Y - CPpCAHCC 3HAUYCHUC OTKIIMKA oe3 yucTa BIINAHUA q)aKTOpOB Ha OTKJIUK:
N

Py
v -kl (36)

3.3. llopsa10K BbINOJTHEHUSI Ppa0OThI.

1. CornacHo nporpamme 3KCHEpUMEHTAIbHBIX UCCIIEOBAaHUM, BBITOIHAEMBIX
B paMKax JUCCEPTAllMOHHOM paboThl OINpPENeIUTh BO3MOXHOCTb HCIOJIb30BaHUS
IJIAHOB MIEPBOTO MOPSAIKA.

2. BbmonHUTH MIaHUMpPOBaHUE JKCHEpUMEHTa. B cioyyae OTCyTCTBUS
HKCIIEPUMEHTAJIbHBIX TaHHBIX, MOJIYYUTh 33/1aHUE Y MPENOJaBaTeNs.

3. OdopmMuTh OTYET, OTpaKArOIIMA OCHOBHBIE pacyeTbl U MOJIYYEHHBIC
PETPECCHOHHBIE MOCIH.
3.4. KoHTpoOJIbHBIE BONIPOCHI.
3.1. B uem 3akimtouaeTcs 1menb padoThI?
3.2 Yro HazbiBaeTcsi (haKTOPOM, KaKhe YPOBHH (PAKTOPOB MCIOJIB30BAIUCH B padoTE?
3.3 Jaiite onpeieieHUE OTKIUKY MOJETH?
3.4 Jlaiite ompeneneHne Marpulle IJiaHa, CIEKTPY IUIaHA, KaKoe MPAaBUJIO 3aIlHCH
CIEKTpa IJIaHa UCIOJIb30BaHbI B paboTe?
3.5 PackpoiiTe npuHIMN KOAUPOBAHUS (DAKTOPOB.
3.6 B 1em 3aximrodaercs MeTonuKa ompeneacHus: Kod(PPUIMEHTOB PerpecCuoOHHOM
MOJIETT! METOIOM HaUMEHbBIIIHUX KBAJPaTOB?
3.7 B uem 3akitouaeTcsi METOAMKA MPOBEPKH BOCIIPOU3BOIMMOCTH SKCIIEPUMEHTA?
3.8 C kako#l 1eNbl0 OMpenenseTcs CTeNeHb aJeKBaTHOCTH U paboTOCIOCOOHOCTH
MaTeMaTUYECKUX MOJIeNen?
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3.9. Maiite ompezaeneHue TMOHATHSAM pEIUIMKA, MOJYpPEIUINKa, TEeHEepHpYIollee
COOTHOIIICHHE, ONPEIETAIONINNA KOHTPACT, 00OOIIEHHBIN OMpeeNsIOMni KOHTPACT.
3.10. IMosicuuTe npeumyiecTBo MpuMeHeHus miaHoB JJdD no cpaBuenuto ¢ [1DI.
3.11. IlosicauTte mocnenoBaTeIbHOCTh MocTpoeHus JdD.

3.12. Jlalite ompenencHUe TMOHITHSAM IICHTPUPOBAHHBIM, HE IEHTPUPOBAHHBIN
CUMILIEKC IIJIaH .

3.13. [aiiTe onpeneneHne NOHATUSIM MPaBUIIbHBIN, HE MPABUIIbHBINA CUMIUIEKC TIJIaH .
3.14. PackpoiiTe MpUHIUI MEepexojia OT HE IEHTPUPOBAHHOTO CHUMILIEKC TUTaHA K
LEHTPUPOBAHHOMY.

3.15. Kakme wu3 pacCMOTPEHHBIX IUIAHOB TIIEPBOTO TOPSAKA MOTYT OBITh
WCITOJTB30BAHBI JIJIs1 TUTAHUPOBAHUS SKCTIICPUMEHTA B IUCCEPTAITMOHHON padoTe?
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IIpakTHyeckoe 3ansitue Ne4
«IlnanupoBanue 3kcnepuMenTa. Iljianbl BTOPOro nmopsiaKka»

4.1. Heabp padoThI: O3HAKOMJICHHUE C TEOpHEH IJIAHUPOBAHUS DKCIEPUMEHTA U
NpUOOpeTeHHe MPAKTUYECKUX HABBIKOB TMOJIYYEHUSI PETPECCHOHHBIX MOJelell ¢
MOMOIIBIO TJIAHOB BTOPOTO MOPSIAKA.

4.2. OcHoBHBIE TeopeTHyeckue cBedeHusi. [lmaHbl BTOpOro  mopsijka
MpeHA3HAYEHBI Il TTOJTYYEHHS] PErPECCUOHHBIX MOJIENIe B BUJI€ TOJIMHOMA BTOPOil

CTCIICHU.
n—-1{ n

n n
Y=By+ Y BX;+Y Y BiX;X;+YBiX},
i=I i=l j=i+l1 i=1 (37)

[TomoOGHBIE TUTAHBI TPUMEHSIOT, B  Cily4ae, KOIJIa HCIIOJIb30BAaHUE
IIIaHUPOBAHUA IIepBOro nopsiaKa HC IIO3BOJINIIO IMOJIYIUTD AJICKBATHYIO
PETPpECCUOHHYIO0 MOJCJIb N BbISABHIIACH HCO6XOI[I/IMOCTB €C YCIIOKHCHUA, J'II/I6O cClin
3apaHeC N3BCCTHO, YTO 06’BCKT NCCIICA0BAHUA O6J'IaI[aeT CymeCTBCHHO HEJIMHEHHBIMUA
CBOMCTBaAMH.

Ilo CPaBHCHHUIO C ILUIaHAMHK IICPBOI'O0 IIOPAAKA IINIAaHBI BTOPOI'O IIOPAOKaA
SABJIAKOTCA 60JI€€ CJIOKHBIMH 110 CTPYKTYpPC, UMCIOT 60HBHI€€ YHUCJIO TOYCK B CIICKTPC
IjaHa ¥ YPOBHEH BapbUpPOBaHUS ISl KaXaoro ¢akropa, TpeOyiT MpU CBOEH
peajin3aliiid YBCIHMYCHHOI'O KOJIMYCCTBA OIIBITOB. HJ’IH IMOJIy4YCHUA KBaHpaTHqHOﬁ
3aBUCUMOCTHAU Ka)KIIBIﬁ nu3 (b&KTOpOB JOJIZKEH HU3MCHATHCA, ITO KpaﬁHeﬁ MCPC, Ha TPCX
YPOBHIAIX. B HaCTOAIICC BPCMA HM3BCCTHO MHOI'O pa3HOBI/IIIHOCT€ﬁ IIJIaHOB BTOPOTI'O
mopsaka (puc. 11), oTnMYaromMXCs CBOMCTBAMH KaK B CMBICIIC Pa3IMYHBIX
KpI/ITepI/ICB OIITUMAJIBHOCTHU per‘p€CCI/IOHHBIX 3KCH€pHMCHTOB, TaK WU B CMBICJIC
HpOCTOTB[HZHaFHHHHOCTH nux HOqueHIULjBCC HHaHBIBTOpOFO HOpHHKa.pa3HCHCHBI
Ha ABC 6OJ'IBHII/IC prnHBI: CI/IMMeTpI/I‘IHBIC n HGCI/IMMeTpI/IqHBIC.

CI/IMMeTpl/IqHBIM Ha3bIBAIOT IIJIaH, JJId KOTOpOFO CHpaBeI[J'H/IBO:

N
inzk = Ay, inzkxj?k =Ny i# (38)
N

N
_inzkxjk = inkxjkxfk =0; (39)
k=1

k=L k=1 k=1 k=1 k=1

M=
X
= A
[l
>
s
M=
x
=~
[l
M=
>
= w
[l
M=
X
=~
X<
=
|

i=j=f

st moObIX 1, J, T=1,2,....,n; i£]; N - unciao Todek miaHa.

NubiMu  crioBamu, i BceX (akTopoB X WIM YKa3aHHBIX KOMOWHAIUI
HECKOJBKHX (DAKTOPOB 3aMHMCAHHBICE CYMMBI PaBHBI OMPEIEICHHBIM KOHCTaHTaM,
NPUYEM 3TH KOHCTAHTBHI OJHM M TE€ K€ HE3aBUCUMO OT KOHKPETHBIX 3HAYCHUU
HOMEpOB (akTopoB. J[JI MPOCTOTHI MpEAIoaaracTcs, YTO YHUCIO IapalIeIbHBIX
OTBITOB B Kaxa0W Touke m=1. HecumMeTpuuHbIe MIaHbl MOJ00HONH OCOOCHHOCTHIO
HE 00J1a/1al0T.

Cpend  CUMMETPUYHBIX  IIJIAHOB  II€JIECOOOPAa3HO  BBIACIHUTL  IUJIAHBI
poTaTabenbHbIe U HepoTaTabenbHbIe. Beskuil maH OyneTr poraTaOelbHBIM TOJIBKO
TOT/a, KOTJIa SKCIEPUMEHTAIbHBIE TOYKM OyIyT JIe)KaTh HE MEHEE 4UeM Ha JBYX
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chepax (B obmem ciaydae, Jisi K-MEpHOTO TPOCTPAHCTBA - HA JBYX rumnepcdepax).
HecuMmMeTpuyHbIe TUIaHBI BO MHOTOM MEHEe YJIOOHBI, YeM CHMMETPHUYHbBIE, OoJjee
ODKOHOMHBI 10  HEOOXOJUMOMY KOJUYECTBY OIBITOB, INPUYEM BO3MOXKHO H
MIOCTPOCHHE IUIAHOB, COJEPXKAIIMX MHUHUMAJIbHOE YHUCIIO OIBITOB, PAaBHOE YHCIY
OLICHUBACMBIX KOA(P(PHUIIMEHTOB IMOJIHOW KBaJpaTUYHON Mojenu. MIMEHHO mosTomy

HCCUMMCTPHUYIHEBIC [JIaHBbI OOBIYHO moapasaciiaroT Ha HAaCBIIIICHHBIC n
HEHACBIIIICHHBIC.
[aaHsr
Bmopozo napsoka
I
I |
CUMMETLINHEE He curmempusssie
I
I ]
Uermpansho- He HacsiuErmEE Hacsiterrse
KOMPOZLY LIOHHBE
1 | | 1
KOOMIOIUL LOHHBIE Cirnnexc—
GUKrT FUATT Xaoma CUMMLPLIEMEE
1 ]
(umnnexc-cymptiense KOOMAOIULIOHHEE G4HHE
DOMaMI0EALHYE Becmaedka J-onmumansrse
| | 1
(st g 8w 1.
LLMMBIDLSHEIE KOO fte cummempusHa xliasu
- onmuanssse D-onmumasrse FexmuapHepa
|
KO0 3L LOHHSE
muna B

bokeco-beHktHa

o3 3"

Pucynox 11 - Knaccudukarus miaHoB BTOPOTO TOPsIKA.

[Tpu mcnonb30BaHUM TUTAHOB BTOPOTO MOPSAJIKA BEChbMa BaKHBIM OKa3bIBACTCS
BOIPOC 00 OOJacTH TUTAHUPOBAHUS DKCIEPUMEHTA, T. €. TOW YacTh (haKTOPHOTrO
MPOCTPAHCTBA, TN JOJDKHBI pacrojiaraThCsl TOYKHM IUIaHA. MOXKHO YyKa3aThb TpH
BapHaHTa ee 3aJaHmsl.

B mepBoM BapuaHTe 00JIacTh IJIAHUPOBAHHUS MOYKHO Ha3BaTh €CTECTBEHHOM.
Ona xapakTepHa JJIi KOMITO3UIIMOHHBIX IIJIAHOB, MOJYYaeMBIX ITyTEM JIOCTPOUKH
IJIaHOB TIepBOro mopsaka. [Ipu 3ToM HOBBIE, JOMOTHUTEIIBHBIE TOUYKH, KOOPAMHATHI
KOTOPBIX OMPEEISAIOTCS C yUeTOM TE€X WJIM WHBIX KPUTEPHEB ONTUMATBHOCTH, MOTYT
€CTECTBEHHBIM 00pa30M BBIXOJUTh 3a TMpeAesbl 00JIaCTU  TUITAHUPOBAHUS
MPUMEHEHHOTO Ha MPEABIAYIIEeM dTarne UCCISOBAaHUS TUIAHA TIEPBOTO MOPSKA, T. €.
3a mpenenbl runepkyoa. Pazmephl o0JacTH TUIaHUPOBAHUS, MOTYYAIOMIECHCS MTyTeM
JIOTIOJTHEHUS, 3aBUCAT OT BHUJA KPUTEPHUS ONTHUMAIBHOCTH, C HCIIOJIH30BAHUEM
KOTOPOTO CTPOUTCS IIJIaH BTOPOTO MOPSIIKA, M KOJIMYECTBA (DaKTOPOB N.
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Bo BTOpoM BapumaHTe 001acTh MJIAHUPOBAHUS — TUIEPKYO, T. €. I BCEX

KOOPIUHAT TOYeK Xik IUIaHA BBIIOIHIETCS COOTHOIIECHHE:
x| <1, tmei=1,2,..n;k=12....N (40)

B Ttpersem BapmanTe 007acTh MJIAHUPOBAHUSA — EAUHUYHBIN TUIIEpIIap,
ONpEIEISIEMbI COOTHOLIEHUEM:
X{+ X7+ + X <1 (41)
Ilenmpanvho-komnosuyuonnvie naanvt (LKII) moboit Moaudpukanuu
coCTOAT U3 Tpex vacteil. [lepBas yacTe - OoCHOBa WM AAPO MIaHa - 310 [1DD 2" unn
JADD 2"P. TIpu stom Tpebyercs, YTOOBI AAPO IJIaHA OOECIEUMBATIO Pa3JICIbHYIO
OLICHKY KO3((UIIMEHTOB perpeccud BCEX JUHEHHBIX YJICHOB M BCEX MAPHBIX
B3aMMOJICUCTBUM. [[aHHOE yCIIOBHE HAKIAQIbIBAET BECHMA KECTKOE OTPAaHUYCHHE Ha
BO3MOXXHYIO CTENEHb ApoOHOCTH Hcmnoibdyemoro JdD. B  wactHocTH, mpu N<4,
MOXKeT mpuMeHsATbes Jmmib [IDD 2" ecom 5<n<7, to kpome [IDPD 2" moxkHO
ucnoab3o8ath U JA®D 2™P, a qna n>7 momyctum Takxke u DD 22 Bropas dacThk
IKII - Tak Ha3bIBaeMbIE «3BE3/HBIC» TOYKH, PACIIOJIOKEHHBIE HAa KOOPJIWHATHBIX
OCSIX Ha PacCTOSHUM =+0 OT LEeHTpa skcrnepuMmeHTa. OOIiee Yuciao TakKUX TOYEK
paBHO 2N. Tpetbs wacts LIKII - onbITEI B LIEHTpE IUIaHA; YUCIIO TAKUX ONBITOB N>1.
[TpousBonbHbI cummerpuynbiii LIKIT mpuBenen B Tabi. 14.

Tabnuua 14 - [TpousBosbHbIl cumMeTpudHbiid [IKTT

DaKkTOpbI Ywucno
Cocras LIKIT K X1 X2 P Xn TOUeK
1 -1 10 -1
Snpo nminana g +11 _;_i """ -1 on-p
(ITD3 nnm e e -
D) 4 +1 +1 | L -1 p=0;1;2
2"P +1 +1 | +1
2"P+1 -0l o | .. 0
2"P+2 +a o | .. 0
"3pesnnbre" 2"P+3 0 o | . 0
2"P+4 0 +oo | . 0 2n
TOYKHU
2"P+2n-1 0 o | .. -0l
2"P+2n 0 o | .. +a
2" +2n+1 0 o | .. 0
Hentpansuple | ... | ... | | e N
TOYKH 2"P 0 0 0 0
N, |09 ] 0 e

KoHnkpeTtHble 3HaueHHsI 0. 1 No BBRIOUPAIOTCS 37€Ch MCXOMS U3 T€X WA HHBIX
KPUTEPHEB ONTHMAIBHOCTH PETPECCHOHHBIX SKCIEPUMEHTOB. B CBs3M ¢ 3THM
MIPUHATO BBIACIAT, opmozonanvuvle (OI[KII) w pomamabenvuvie (PIKII)
UEHMPAIbHO-KOMNO3UYUOHHbIE NIIAHBL.

O6mee komuyectBo onbIToB N s OLIKIT u PIIKIT paBro N=2"P+2n+N,.
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OLIKTI cTpoutcst ¢ y4eToM KpUTEpHsi OPTOTOHAIBHOCTH, TO €CTh, 00eCTICUnBast
MONapHYK OPTOTOHAJIBLHOCTH CTOJIOIOB MAaTPHUIIBI, OTBEUAIOIINX CBOOOHOMY WICHY
Bo u kBagpatnuneiM kodddummentam By, i= 1, 2, .., n, a Takxke cTOJIOIOB,
OTBEUAIOIIMX KBAIpaTUYHBIM UJIeHaM Mexay co0oil. C 3Tol MHenplo HIyT
PErpecCHOHHYI0 MOJIE]Ih U3MEHEHHOTO BU/IA:

N n-1 n n R
Y:Bé+ZBixi+ZZ Bijxixj+ZBij(xf—xf) (42)
i=1 i=1l i=1l i=1
e
n — — N
By =B, + > B;X Xf:%fok:(Z”p+2a2)/N (43)
i=1 k=1

N - o01Iee 4KCiI0 TOUEK IIIaHa;
N=2"P+2n+1 (44)
Kak BHIHO, B MOJICIIH UCITOJIb3YIOTCS IIEHTPUPOBaHHbBIE TIepeMeHHbIe. [Tepexon
K TakhUM IICPEMCHHBIM O0OECIICYMBAECT OPTOTrOHAIBHOCTH CTOJOIIA MATPHIIBI
YUCJICHHBIX 3HAYCHUN 0a3MCHBIX (DYHKIIMH, COOTBETCTBYIOIIECIO CBOOOJHOMY UJICHY
YpaBHCHUS  PErPECCHU, M JIOO0Or0 W3 CTOJIOIOB IICHTPUPOBAHHBIX KBaJIPaTOB.
JleficTBUTEIBHO, JUIS YKa3aHHBIX CTOJIOIOB HMMEET MECTO CIICAYIOIIee PABEHCTBO:

3106 K= 06 -N¥) =D x - N3 6 =0 (45)
k=1 k=1 k=1 k=1

PaBencTBO CIIPaBCAJINBO HC3daBUCHUMO OT KOHKPCTHOI'O 3HAYUCHHA O. O,Z[HaKO
IIpyu  IIPOHU3BOJBHOM O OCTAOTCA HCOPTOIOHAJIBLHBIMU CTOJI6LII>I MaTpPHIIbL,
OTBCHAOIIMC PA3JIIMYHBIM HCHTPUPOBAHHBIM KBAAPATUYHBIM IICPCMCHHBIM. HOBTOMY
B OHKH YHUCJIIOBOC 3HAYCHHUC O BBI6I/IpaeTC5I N3 yCJIOBHA OPTOIOHAJIBHOCTH MMCHHO
OTHUX CTOJ'I6I_IOB, T. €. UCXOO U3 YCIIOBUA

30— ), — XY =0 (46)

i#]

WJIA B pPa3BEPHYTOM BHUJE:

n-p 2 n-p 2 n-p 2 n-p 2
gnfp(l_ﬂ)+4(a2_2 +2a )(_2 +2a )+(_ﬂ)(2n_3):0
N N N
[Tocne nmpeoOpazoBaHuii UMEEM:
=272 (2" +2n+1) - 2" (47)

PUKII ctpoutcsi ucxoass w3 TpeOOBaHHS KpUTEPHUS POTATAOCIBHOCTH, IS
COOJTII0/IEHUS KOTOPOTO HAXOAUTCS 3HAYCHUE 0L
o =20P" (48)
C nomopto (6.7), (6.8) HaliieHbl KOHKPETHBIC YUCIIOBbIC 3HAYCHHS O
st OLIKIT u PIKIT mpu n = 2-8 (tabim. 15).
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Tabnuna 15 - 3nauenus kodpdurmenTa o 1 9uciao onbITOB N ISt OPTOTOHAIBHBIX U
poTOTa0CIHHBIX IUIAHOB

Tun nnana Snpo nnana o N
IdH 22 1,000 9

oo 28 1,215 15

OpTOroHabHbIH NP3 2 1414 25
J®D 251 1,547 27

ODD 28 1,761 77

ADD 261 1,724 45

oD 22 1,414 13

oo 28 1,682 20

PorarabenpHbIi Lk 2,000 31
ADD 251 2,000 32

ODD 28 2,828 91

DD 261 2,378 53

Takum 00pa3oM, MOKHO MOCTPOUTh MATPULBI IJIAHUPOBAHMS IS ILJIAHOB
OLKII u PLIKIT mpu n=2 u ux rpaduyeckoe npeacrasicHue (puc.12.).

OLIKTII
NeormeiTa X1 X2 Crpykrypa
1 -1 -1
2 1 -1 Snpo miaHa
3 -1 1 oD 22
4 1 1
5 1 0 Konnuectso
6 1 0 "3Be3AHBIX
7 0 1 ToYeK"
8 0 1 2n=2*2=4
LenTpanbHeie
9 0 0 TOYKH
a)
PIIKIT
NeombiTa | X1 Xo Crpykrypa
1 -1 -1
2 1 -1 Snpo mmana %l
3 -1 1 [®D 22 P ’,.-""-\\ ;
4 1 1 s A\
rs Ay
5 1414 0 Komuectso ,-" \\‘
6 1,414 0 "3Be3IHBIX _é} i o 7 &
7 0 | 1414 ToueK" n ge85 e
8 0 1,414 2n=2*2=4 %\ /
9 0 0 o T %%
10 0 0 o I}"
11 0 0 IlenTpanbHble
TOYKH
12 0 0
13 0 0
0)

Pucynox 12 - MaTpuiibl IUTaHUPOBAHUS U TpaPUUECKOe MPECTaBICHUE
pacroyiockeHus Touek iana: a) OLIKIT (n=2); 6) PLIKII (n=2).
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ChopmynupoBanusbie Boite anropuTMbl oryderus [[KIT mo3BoisioT cTpouTh
noJ0o0HbIe IJIaHBI B €CTECTBEHHOM ~ oOimactu mmaHupoBaHus. OJHAKO OHU
UCIIOJIB3YIOTCS ¥ B IBYX JAPYTMX BapuaHTax 3aJaHusl TOU 00J1acTu.
Cumiuiekc-cyMMupyeMble poTaTtadesibHble IVIAHbI C TPOSITCS Ha 0aze
HACBIIIEHHBIX TUIAHOB MEPBOr0 TopsAlka (cuMIUIeKc-T1aHOB). OCHOBHas Hjaes UX
MOJIYYEHHSI COCTOUT B CIEAYIOIIEeM. 3a1aauM 0a30Bblil MPaBUIbHBIA CUMILIEKCHBIN
maH 11 N pakTopoB ¢ maTpulie crekrpa X(1):

-1 -1 -
+1 -1

X@ =
@ -1 +1

+1 +1 -

+ o+

Jns  nomydeHuss 2 KOH(QUrypauMd HMCXOJHOM MaTpHUIbl HEO0OXOIUMO
BBITIOJTHUTH MOIMAPHOE CI0KEHUE JIEMEHTOB NCX0AHOU MaTpuilsl X(1):

-1+(+1) -1+(-1) -1+(+) 0 -2 0
-1+(-) -1+(+) -1+(+Y| |-2 0 O
X(2) = -1+(+1) -1+(+) -1+(+Dj_jO0 O O
+1+(-1) —-1+(+1) -1+(-1| |[O 0 -2
+1+(+) —-1+(+) +1+(+D| (+2 O 2
~1+(+1) +1+(+1) +1+(=1)| |O 2 0

[Tonyuennass matpunia X(2) moiaydyeHa BCEBO3MOXHBIMU COUYETAHUSIMU CYyMM
aneMeHToB MaTpuilbl X(1).

AHanoruyHeiM 00pazoM 3 KOHGUTYpAIMI0O MOXHO HAUTH CJIOXKEHUEM
AJIIEMEHTOB UCXOAHOU MaTpullsl X(1) mo Tpu:

-1+ (+)+(-) -1+(-D)+(+) -1+(+D)+(+D 1 -1 +
-1+(+)+(+) -1+(C-D+(+) -1+(+)+(-D| |+1 -1 -
+1+(-D)+(+) -1+(+D)+(+D) +1+(+D+(-D Tl 41 o+
-1+(+D)+(-) +1+(H+D+(-) +1+(-D)+(-D| |-F1 +1 -

Bce nanementsl 4 KoH(Urypauuu MaTpUIbl SBISIOTCS "HEHTPaTbHBIMU
ToukaMu" U paBHbI 0, T.K. UICXOJIHBI CUMILICKC IJIaH SIBJISIETCS MPABUJIbHBIM:

X@3) =

X#=[0o 000

He TtpyaHo yOenutbcss B TOM, YTO MPOU3BOJIBHBIM N-MEPHBIA CUMILIEKC
nopoxaaer (N+1) kKoHdurypamuii, BKIOYas HMCXOAHBIA cuMIUiekc. Ecnu
MPEANOJIOXKUTh, YTO Ka)xxaash U3 3TUX KOH(Urypaluil BCTpeyaeTcsl B IUIAHE TOJIBKO
pas, TO B LIEJIOM MaTpHULIA CUMILIEKC-CYMMUPYEMOTO IIJIaHA [IPUMET BUL:
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-1 -1 -1
+1 -1 +1
-1 +1 +1
+1 +1 -1
0 -2 0
-2 0 0
0 0

Y 0o -2
+2 0 +2
0O +2 O
-1 -1 +1
+1 -1 -1
+1 +1 +1
-1 +1 -1
0 0 0

B o0memM Bume MOXHO OTOOpa3sUTh MATPHUILy CHMILUIEKC-CYMMHUPYEMOTO
poTaTabebHOTO TIJIaHa CIAEAYIOIUM 00pa3oM:

a'n+1,kn+1 X (n + 1)

(49)

[Tpu sToM nmnst ymoOcTBa pacdeToB BBOIATCS MACIITAOHBIC MHOXKHUTEIU an, U
YHCIO TOBTOpPeHHMH KoHurypamuii Ks B 1utane. Bappupys 3HaueHUSMH
paccMaTpuBaeMbIX KO3(PHHUIIMEHTOB, MOXKHO TMOJIYYUTh OCCKOHEYHOE MHOMKECTBO
1aHoB. [IpuHSTO pa3nuyarh CleIyIONINe TUIIbI IJIAHOB:

-CHMMETPHU30BAaHHBIE CHMIUIEKC-CYMMHUpPYEMbIE TUTaHBI COJAEpXkKaT He OoJee
omHoW  S-xoHdwurypanmu. PaccmaTpuBaemMble  MJIaHBI  MOAPA3NEISIOTCS  Ha
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CTaHJAPTHHIE WMMEIONIME B CBOEM COCTaBE BCE KOH(MUTypalud C HEHYJEBBIMU
Kod(ppuIIMEeHTaM W COKpAIllCHHBbIE, B KOTOPBIX KO3(POHUIIMEHTBI MOTYT OBIThH
pPaBHBIMH HYJIIO U COOTBETCTBEHHO KaKasi-IM00 KOH(UTYpAIs OTCYTCTBOBATh.
-HECCUMETPHU30BaHHBIE  CHMIUIEKC-CyMMHUpPYEMbIe  ITUIaHBI, B  KOTOPBIX
pPacCMOTPEHHBIE paHee TPeOOBaHUS HE COOIOTAF0TCS.
B Tabn. 16 mpuBeneHbl JaHHBIC, HCOOXOAUMBIE ISl MIOCTPOCHHS Pa3IMIHbIX

CUMINIICKC-CYMMHUPYCMBIX IIJIAHOB.
Tabnuma 16 — JlaHHbIe 1151 TOCTPOCHUST CUMITIIEKC-CYMMHUPYEMBIX TIJIAHOB

N
n X1 X2 X3 X4 X5 X6 X7 Tun an No
Np
-0.866 | -05 a1 9
2 | +0.866 | -05 - - - - - Cumm. a”l_l 3
0 +1 n2= 6
an=1 39
0,791 | -0,456 | -0,323 | -0,25 Can an=0,76 9
+0,791 | -0,456 | -0,323 | -0,25 : ans=0,76 20
4 0 +0,913 | -0,323 | -0,25 - - - am=1
0 0 +0,968 | -0,25 an1=0,997 | 25
0 0 0 +1 Hecum. an12=-0,765 5
an21=-0,816 | 20
am=0,981 | 40
Coxp an3=-0,745 8
0,775 | -0,447 | -0,316 | -0,245 -0,2 as=0,981 | 32
+0,775 | -0,447 | -0,316 | -0,245 -0,2 an1=0,791 | 32
. 0 +0,894 | -0,316 | -0,245 0,2 ) ) Hecum | an12=0,791 | 5
0 0 0,949 | -0,245 0,2 an21=-0,791 | 27
0 0 0 +0,98 -0,2 an=0514 | o
0 0 0 0 +1 an12=0,514
Hecum _ 0
an13—0,895 33
an21=-0,79
an1:0,775 65
an2=0,775
0,764 | -0,441 | -0,311 | -0,241 | -0,197 | -0,167 Coxp an3=0,775 9
+0,764 | 0,441 | -0,311 | -0,241 | -0,197 | -0,167 ae=0775 |
0 +0,882 | -0,311 | -0,241 | -0,197 | -0,167 =085 | 57
6| 0 0 +0,935 | -0,241 | -0,197 | -0,167 - Heonnt | ac0775 | 8
0 0 0 +0,966 | -0,197 | -0,167 ns1 iy .
0 0 0 0 +0,986 | -0,167 An22=0,
0 0 0 0 0 +1 anu1=1 58
Hecum an12=-0,7 9
an21=0,643 | 49
-1 -1 -1 +1 +1 +1 -1
+1 1 -1 -1 -1 +1 +1 an=0,289 | 66
1 +1 1 1 +1 1 +1 Coxp an2=0,289 10
+1 +1 -1 +1 -1 -1 -1 56
-1 -1 +1 +1 -1 -1 +1
+1 -1 +1 -1 +1 -1 -1
-1 +1 +1 -1 -1 +1 -1
2| +1 +1 +1 +1 +1 +1
-0,756 | -0,436 | -0,309 | -0,239 | -0,195 | -0,165 | -0,143
+0,756 | -0,436 | -0,309 | -0,239 | -0,195 | -0,165 | -0,143 an1=1 7
0 +0,873 | -0,309 | -0,239 | -0,195 | -0,165 | -0,143 | Hecmm | an»=-0,313 | 5
0 0 +0,926 | -0,239 | -0,195 | -0,165 | -0,143 an1=-0,579 | 72
0 0 0 +0,956 | -0,195 | -0,165 | -0,143
0 0 0 0 +0,976 | -0,165 | -0,143
0 0 0 0 0 +0,99 | -0,143
0 0 0 0 0 0 +1
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Hanpumep st N = 2 u mannbix tabmmmbl ( N=9, No=3, Np=6, a;=1, a,=1)

MaTpulia IjiaHa UMCCT BU:

0,866
X (1) =|+0,866
0

—-0,5
-0,5

+1

0

-1

X(2)=|-0,866 +0,5
+0,866 +0,5

—0,866
+0,866
0
0
X =(-0,866
+0,866
0
0
0

-05
-05
+1
-1
+0,5
+0,5
0
0
0

Fpa(i)I/I‘IGCKOG MMpCACTABJICHUC PACIIOJIOKCHUA TOUYCK IIaHA IIPCACTABIICHO Ha pI/ICl3

XA
g
s 7
®
A
=g
®

Pucynox 13 — PacrionoxeHne To4eK CUMITIIEKC-CYMMHUPYEMOTO T1JIaHa

CI/IMMeTpl’I‘-IHbIe KBa3u-D-onTUMaJIbHBIE TJIAHBI.

+
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-1
-1
-1

~1

+1
+1
+1

+1

PaccmarpuBaembie
CTpOsATCA € YyderoM Kputepus D-onrtumanbHOCTH. [l TOCTpOEHHS TIaHOB
UCIIONIB3YIOT JIaHHbIC, TPUBEJCHHBIC B Ta0J.5 U cienyronue 0003HaAUCHNUS:

0

: : 0p. 0
0=l 0, =[gf: 0.
0

o O O O O O O O

T1JIaHbI

(50)



Tabmuua 17 - JlanHbIE U1 TIOCTPOCHHUSI CAMMETPHUYHBIX KBa3H-D-onTumManbHbIX

IIJIAHOB
n X1 X2 X3 X4
a1 az
a1 az
2 02 ap - -
ag 02
01 01
04 ai az
3 a1 04 az i
ar az 04
01 01 01
bibs b1 b2 b3
0Os b1 b2 bs
4 b1 Os b, bs
b1 b2 0Os bs
b1 b2 -b1b> Os
02 02 02 02

3HaK MHUHYC TepeJ] CHMBOJIOM TOBOPUT 00 M3MEHEHHH BCEX 3HAKOB BEKTOP-
crosidbna Ha oOpaTHbIe, a Mpou3BeaeHue bjh; 00o3HadaeT omepanuio Mo3JIEeMEHTHOTO
MEPEMHOKEHHSI COOTBETCTBYIOIINX CTOJOIOB. YKa3aHHbBIC TUIAHBI MIPUBEACHBI AJS N
= 2-4 n obnacTH TUTAHUPOBAHUS B BUjE Tunepkyda. [Ipumep moctpoeHus miana ass
N=3 npuBeaeH Ha puc.14.

k X1 X2 X3
1 0 -1 -1
2 0 +1 -1
3 0 -1 +1
4 0 +1 +1
5 -1 0 -1
6 +1 0 -1
7 -1 0 +1
8 +1 0 +1
9 -1 -1 0
10 +1 -1 0
11 -1 +1 0
12 +1 +1 0
13 0 0 0

Pucynox 14 - MaTpuita ciMMETpUYHOTO KBa3u-D-onTuMalibHOTO T1aHa it N=3

Peanu3anusi 3KCHEepUMMEHTAJILHBIX IUIAHOB BTOPOro mnopsaka. B 1enom
MOCJIEA0BATEILHOCTh JTANOB peav3alliyd TUIAHOB BTOPOIO TOPSAKAa aHAJIOTHMYHBI
TE€M, YTO pacCMaTPUBAIUCh MPU U3YYEHUHU TUIAHOB MEPBOTO TMOPSJIKA, U PEHIAIOTCS
OHM BO MHOTOM CXOJHBIM 00pa3oM. B kadecTBe LeHTpa IaHa X° MOMKHO
HCIIOJIb30BAaTh:

a) IIEHTp IJIaHa MPEeIbIYIIEro dTana uCCileJOBaHusl, B YACTHOCTH LICHTP IJIaHA
MEPBOTO TOPSIIKA, €CIM TOJOOHBIA IUIaH PEATH30BBIBAJICS HaA MPEAIICCTBYIOMICH
CTaJU1 SKCIIEPUMEHTUPOBAHHS;
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0) TOuKy, TZ€ 3aBeplIniach MOUCKOBas MPOLEAypa, €CIU Ha MPEIbIAYyIIEM
ATare WCCICHOBAHUS IMPOU3BOAMIICS IOUCK SKCTPEMAJIBHOIO 3HAYECHUS IIEJEBOM
byHKIUY;

3amanue 00JIACTH TUIAHUPOBAHUS, KaK OOBIYHO, 3ajaya HauboJiee CIOXKHas U
OTBETCTBEHHAsA, IOCKOJbKY OT €€ NPaBUJIBHOIO PEIICHHS BO MHOIOM 3aBHCHUT
KAueCTBO IOJYyYaEMbIX PE3YJIbTATOB. 31ECh BO3MOXKHBI CJICTYIOIINE BAPUAHTHI:

a) eclii HaMeyaeTcsl Mepexo/i OT MJIAHOB MEPBOT0 MOpsAIKA K IJIaHaM BTOPOTO
nopsiika M TpeOyeTcss NMPUMEHUTh KOMITO3UIIMOHHBIN TIJIaH, HCMOJB3YIOMIUN B
KauecTBEe sJpa YK€ peaJ30BaHHBIM IUIaH MEpPBOrO MOpSAAKa, TO 00JacTb
IJITAHUPOBAHMSI TIOJTYYaETCsl aBTOMAaTHUECKU. DTO OTHOCHUTCS, KOHEUHO, K CUTYaIluH,
KOTJ]a AKCIEPUMEHTATOP CUMTAET, UYTO IIaru BapbupoBaHus AX; BbIOpaHbl paHee
MPABUJIBHO U HET HEOOXOJIUMOCTH B UX KOPPEKIUU;

0) BeIOOp AXi, 1= 1, 2, ..., N, JOJKEH MPOU3BOJIUTHCS C YIETOM B OCHOBHOM TEX
e 00CTOSITENIBCTB, UTO M B IIAHWPOBAHUH MIEPBOTO MOPSIKA.

Jlst TIaHupOBaHUSL BTOPOTO TMOpsiiKa miar BbhIpaBHUBaHUS AXi ompenensier
(dakTdecku o0IIKe pa3Mephsl 00JACTH IUIAHUPOBAHUS, KOTOpas, Kak OTMEYasocCh,
Ul HOPMHUpOBaHHBIX mepeMeHHBIX Xi = (X - X%)/AX; 4ame Bcero NpPUHMMAET
dbopmy rumepkyba wuiau rumepiiapa. Bbeibop MeXay 3ITUMHU Pa3HOBHIHOCTSIMU
oOnacTedl IUIAHUPOBAHUSI OCYIIECTBIISIETCS C Y4€TOM KOHKPETHBIX OCOOCHHOCTEU
00BbEKTa HCCIEAOBAHUS WM K€ M3 COOOpaKEHUM, CBS3aHHBIX C IOCIEAYIOIIUM
MIpUMEHEHUEM UcKoMoi Mojienu. Kak ynmomMuHanock, 001acTh IIaHUPOBAHUS B BUJIC
runepky0a npeacrasisieTcs: 60j1ee NoaX0aAIIEeH.

Yucno mapamieNbHbIX OMNBITOB B KaXKJIOW TOUKE IUIaHA BBIOMpAETCs, KaKk M
paHee, ¢ y4eTOM B OCHOBHOM YpPOBHS IITyMa U MPaBUJIa: BbIIIIE MHTEHCUBHOCTh MOMEX
- OOJIBIIIE YKCIIO TTapaJUIeNbHBIX ONBITOB. [10100HO MIaHUPOBAHUIO MTEPBOTO MOPSIAKA
3l€Ch TaKXKe TMPUMEHSIOT OOBIYHO paBHOMEPHOE AyOJMpOBaHUE, KOT/AAa KaxKaas
CTPOKa MATPUIIbI IJIaHA OBTOPSIETCS OAHO M TO K€ YHCIIO T Pa3, IPUYEM Yalll€ BCETO
m = 2-4. Yto kacaeTcsi MopsiKa MPOBEICHUS OTIEIBHBIX OIMBITOB, 371€Ch OCTAIOTCS B
CUJIE OCHOBHBIE MOMEHTHI, U3JI05KEHHBIE [IJIS1 TUIAHOB MEPBOTO MOPSAKA: MPOBEJICHHE
AKCIIEpUMEHTa 1Mo cepusiM (M cepuid Mo N ONBITOB B KaXJAOW) U PaHIOMU3ALIMS
BHYTPU KaxXnodl cepud. KOHEUHBIM pe3yJbTaTOM pealu3aluu 3KCIEPUMEHTA
SBJISIETCS], KaK M paHblile, TA0JINIIA, COAEprKalas Bce 3HAYEHUS Y BO BCEX OMBITAX, T.
¢. Bcero mN 3Hauenuii Yy, k=1, 2, . .., N; I= 1, 2, ..., m. DTu 5KClIepUMEHTAIbHBIE
JaHHBIE - MaTepua JJis Mociaeayromein 00padboTKu.

OO0padoTka HKCHEPUMEHTAJBHBIX AaHHBIX. (OO0paboTKa SKCIEPUMEHTAIBHBIX
JAHHBIX, TOJYYEHHBIX C MOMOIIBIO IUIAHUPOBAHUS BTOPOTO MOPSIKA, B MPUHIIUIE
MIPOU3BOJIUTCS MO TOM K€ CXeMe, YTO U JUIsl IUIaHOB MepBoro nopsaka. [lepeuncium

KpaTKO OCHOBHBIC ITYHKTBI 3TOM CXEMBI.

1. BpUHCISIOT MOCTPOYHBIE TUCTIEPCUU SE KaXI0ro u3 N OIBITOB H

JUCIIEPCUIO IITyMa Se2 :

2. IlpoBepka BOCHPOM3BOJMMOCTH 3KCIEPUMEHTA OCYILECTBIAETCS, KOraa
YHCJIO MapaJlJIeNbHBIX OMBITOB M > 1, ¢ moMouisio kpurepusi Koxpena.
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3. DBpluucienue OLEHOK KO3(PPHUIMEHTOB perpeccud, Kak OOBIYHO,
MPOU3BOIUTCS METOJOM HAaWMEHBIIUX KBaJAPaTOB, IPUYEM B OTIIMYHE OT 00pabOTKU
TUIAHOB TIEPBOTO MOPS/IKA 3/1€Ch YK€ HE CYHIECTBYET MPOCTBHIX OOIIMX PacUETHBIX
COOTHOIIEHUH. [l CHMMETpUYHBIX IIJJAHOB TEM HE MEHee YIAeTcs IOIYyYUTh
JIOCTaTO4YHO YIOOHBIE pacyeTHble (OPMYINbI, CYIIECTBEHHO oOOJerdarouue
BBIYUCIICHHE B OOJIBIIMHCTBE MPAKTUYECKUX CUTYaIIUM:

N n N _
b, = Kl(n)'zyk - Kz(n)'z ZX|2I< Yk (51)
k=1 i= k=1
N - N _
bi:Kg(n)-inkyk Ji=12..,n bij:K4(n)-inkxjkyk dj=12...n i<j (52)
k=l k=1

N o n N _ N
by = Ks(n)'zxizk Yy +Kg(n) Z ZX|2I< Y — K7(n)'zyk d=12...n (53)
k=1 i= k=1 k=1

Koadpourmmenter Ki(n)-K; (N) mig onpeneieHHOro CHMMETPUYHOTO IUTaHa
MpeACTaBICHBI B TaOymie 18.

JInsi HECUMMETPUYHBIX IIJIAHOB BBIYUCICHUE  KOA(DPUIIMEHTOB pErpeccuu
JOJDKHO TPOU3BOJIUTHCA B COOTBETCTBMM C OCHOBHOM pPAacye€THOM CXEMOU
PErpECCHOHHOTO aHaIU3a, T. €. IIyTEM PELIEHUs CUCTEMBI HOPMAJIbHBIX YpaBHEHUH. B
ATOM CJIy4ae BCE PACUEThl CTAHOBATCS BECbMA T'POMO3IKUMHU.

4. 3necb BO MHOTOM OCTAalOTCSl CIIPaBEUIMBBIMH T€ COOOpa)KeHHSs, KOTOpPbIE
OBLIIM BBICKa3aHbI paHee, OTHOCUTENIBHO PA3IMUYHON TPYIOEMKOCTH BBIYUCICHUN IS
CUMMETPHUYHBIX U HECUMMETPUYHBIX IJIAHOB. B cilyyae CHMMETPUYHBIX IJIAHOB I0-
MIPEKHEMY HMEIOT MECTO CPAaBHUTEIBHO HECIOXKHBIE BBIPAXKCHUS I OLECHKHU
JIUCIIEPCUNA:

g2 g2
S2 =K, (n)-== SZ =K,(n)-==, i=12,.,n (54)
m m
S2 S2
Soij = K4(n)'ﬁ, i,j=12,..,n, i<j S& :K7(n)-ﬁe, i=12,..,n (55)

Jlmst  HECMMMETPUYHBIX  IIJJAHOB BHOBb  OKa3bIBACTCA  HEOOXOIUMBIM
MCIIOJIb30BaHNE OOIIEH pacueTHOW CXEMBbI PErPECCHOHHOTO aHajin3a, YTO JOBOJHHO
TPYIOEMKO.

5. TlpoBepka 3HAYUMOCTH KOI(DPHUIMEHTOB PETPECCUU OCYIIECTBISICTCS
aQHAJIOTUYHO COOTBETCTBYIOIICH NPOBEPKE MPH HCIOJIH30BAHWHM ITUTAHOB TIEPBOTO
nopsijika. 3aMEeTUM, YTO TOCKOJIBKY OLEHKH Do, Dp,...., Dnn KOppemupoBaHHBI, eciu
KaKo#-TO 13 KOA(h(UIIMEHTOB PETPECCUU OTOPACHIBACTCS U3 PErPECCUOHHON MOACIN
MOCJIE TPOBEPKH 3HAYUMOCTH, OCTalbHbIE KOA(D(PHUIIMEHTHI JIOJDKHBI  OBITH
MePECUYUTAHBI IO POopMyIIaM:

a) ecii otOpaceiBaeTcst KOdhGuIMeHt bo:

o =b + K2y 1o n b=0 (56)
K, (n)
0) eciu orOpackiBaercst k03hdurment byq, 9=1,2,....,n:
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Tabmuua 18 - 3nauenus kod>pPuumentos [Ki(n)-K7(n)]-10°

OGnacTb
n CummerpuuHblid iad | wianupoB | Ki(n) Ka(n) K3(n) Ka(n) Ks(n) Ke(n) Kz(n)
aHus
1 2 3 4 5 6 7 8 9 10
OLIKII; 32 | 55556 | 33333 16667 25000 50000 0 50000
PIIKIT 1 20000 | 10000 12500 25000 12500 1875 14375
2 Cunexc- i 33333 | 33333 | 33333 | 133333 | 66666 | 16667 | 83333
CyMMUpYyeMbIii cuM (12)
Ksaszu-D-ontumansHbIi | 52941 | 29412 10000 12500 50000 -5882 44118
OLIKII 1 43327 | 16745 9135 12517 22944 0 22944
3 PIIKIT 1 16634 5678 7321 12500 6250 689 6939
Ksaszu-D-ontumansHbIi | 10000 5000 12500 25000 25000 18750 43750
OLIKII 1 35000 | 10000 5000 6250 12500 0 12500
PIIKIT 1 14285 3572 4167 6250 3125 372 3497
Cumruiekc-
CYMMHPYEMBIH CHM Il 10937 | 11951 14640 95988 47991 5062 53053
4 (1234)
CuMrniexc-
CYMMHUPYEMEBI HECHM Il 17343 | 18630 | 22340 | 143991 | 71995 8013 80008
(112)
Ksasu-D-ontumanbHelii | 38235 | 11765 3125 4167 12500 735 13235
OLIKII; Nc=2° 1 30999 6648 2696 4050 7706 0 7706
OLIKII; Nc=251 1 29590 6723 4809 6245 8730 0 8730
PIIKIT; Nc=2° 1 9878 1911 2310 12500 6250 585 6835
PIIKIT; Nc=25"1 1 15909 3409 4167 6250 3125 284 3409
CumMriexc-
CYMMHUPYEMBIH COKp Il 12483 | 12628 15863 | 112416 | 56471 4551 61122
5 (135)
CumMIuiexc-
CYMMHPYEMBIH HECHM Il 15909 | 18182 | 22222 | 177778 | 88889 8081 96970
(112)
CumMIniexc-
CYMMUPYEMEBI HECHM Il 16146 | 18840 | 21765 | 177775 | 88888 9286 98174
(1112)
Ksasu-D-ontumanbHbli | 42000 | 10000 2500 3125 12500 0 12500
OLIKIT; Nc=25 1 27248 4727 1420 1552 5168 0 5168
OLIKIT; Nc=26"1 1 26348 4753 2627 3106 5619 0 5619
PIIKIT; Nc=26 1 62500 973 1246 1552 776 55 831
PIIKIT; Nc=26" 1 11075 1870 2304 3112 1556 121 1677
CuMIniexc-
6 CYMMHUPYEMBIH COKp Il 6667 7135 11917 | 102377 | 51207 1194 52401
(1256)
CuMIniexc-
CYMMHUPYEMBI HECHM Il 10337 | 12196 | 14915 | 141953 | 69911 5798 75709
(122)
Ksasu-D-ontumanbHbli | 41111 7778 1786 2083 12500 556 11944
36 | 1783 412 206 309 617 0 617
OLIKII; Nc=271 1 23730 3558 1403 1556 3945 0 3945
PLIKIT; Nc=2""! 1 7031 974 1246 1553 776 49 825
Cumruiekc-
CYMMHPYEMBIii COKp Il 1000 1000 12499 | 122487 | 56173 3750 59923
7 (26)
CumIniekc-
CYMMHPYEMbIH HECHM | 8311 | 11024 | 14292 | 170619 | 85310 5144 90454
(113)
Ksasu-D-onrumansHelii | 25000 4167 1042 1250 6250 -174 6076
37 | 686 137 69 103 205 0 206

I-runepky0; Il-ecrecTBeHHas o6nacth mwianupoBanus; |ll-runepiap.
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« K¢ (n) . . «
b:=hb. ——%~.p i=12...n, i=qg b =0 57
ii ii K7 (n) qq ;,gq ( )

K, (n)
K, (n)

by =b, + by, (58)

OnHoBpeMeHHO u3MeHstoTcss U koddduimentsl Ki(n), HeoOXomumbie Ist
MOCTIEAYIONINX MPOBEPOK 3HAUUMOCTH IPYTHX KOA(P(OUIIMEHTOB PEerpeccuy JaHHOTO
BUJIa U HOBOW WX KOPPEKIUH B CITydyae HEOOXOJUMOCTH:

a) eciu oTOpackiBaeTcs KO huiueHT by:

2
K (n)

Ki(n)=K;(M=0; Kg(n)=Kg(n)- K. () (59)

. K2 (n) . . .
K7 (n) =K, (n) - K—(n) Kg (n) = K;(n) - Kg (n) (60)

0) ecim oTOpackIBaeTCss KOIPPUITHEHT D!
K=K M) K0 =K @i ) (61)
() — _Ke(M) Sy _ Kg(n)

Kg(n) = Kq (N1 K, (n)] K7 (n) =K; () K. (n)] (62)
Ks (n) = K7 (n) - Kg(n) (63)

Tak, mociaenoBaTeIbHO OCYLIECTBIISASA MPOBEPKY 3HAUMMOCTH KOA(DPHUIIMEHTOB
perpeccuyd, MOXHO B KOHEYHOM UTOre IMOJIYYUTh MOJENb, COAEPKALIYIO JIHIIb
3Ha4YUMBbI€ KOO (DUIIMEHTBI PETPECCU.

6. CocraBneHue YypaBHEHHS PETrpecCUd CO 3HAYeHUsIMH (HAKTOPOB H
KO3((UIMEHTOB PpErpeccuu, MOJCTaBUB B YpPaBHEHHUS MaTeMaTUYECKOW MoJenu
3HauyuMble KO3 (UUUEHThl perpeccud. PaccuMThIBalOT MpelCcKa3aHHbIE IO

YPaBHEHMIO PErPECCUU 3HAYCHMS OTKJIMKA B TOYKAX CIEKTPA IUIaHA Y Q-

7. IIpoBepKka aeKBaTHOCTH YPaBHEHUS PETPECCUMU.

8. IlpoBepka paboTOCIOCOOHOCTH PErPECCUOHHON MOJIEIH.

AJNTOPUTM pealn3aldd IYHKTOB 6-8 aHaJOrMyeH pacdyeraM Uil IUJIaHOB
IIEPBOrO MOpPsIKA.
4.3. Ilopsii0K BBINOJIHEHUSI PA0OTHI.

1. CornacHo nmporpaMme 3KCHEPUMEHTAIBHBIX HCCIIEIOBAHUMN, BBIMOIHAEMbIX
B paMKax JUCCEpPTAIMOHHONW pabOThl ONPEAECIUTh BO3MOXXHOCTb HCIOIb30BaHUS
IIJIAHOB BTOPOTO MOPSAAKA.

2. BpINONHUTH MJIAHUPOBAaHUE OKCIEpUMEHTa. B ciiyyae oOTCyTCTBUS
DKCIEPUMEHTAIIBHBIX JAHHBIX, IIOJYyYNATh 3aJaHUE Y IPENOAABATEIIS.

3. JlaTh OLIEHKY pPerpecCHOHHBIM MOJIEISIM, MOJYYEHHBIM C TOMOIIbIO TJIAHOB
IIEPBOTr0 ¥ BTOPOI'O MOPSAIAKA.

4. OdopMuUTh OTYET, OTPAXAIOUIM OCHOBHBIE pacyeTbl U TMOJYYCHHbBIC
PErpeCcCUOHHBIE MOJIEIIH.
4.4. KoHTpOJIbHBbIE BONIPOCHI.
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3.1. B uem 3akitouaeTcs 1eib padoThI?

3.2 PackpoiiTe CTpyKTypy TUTAaHOB BTOPOTO MOPSIIKA

3.3 Kakue mutaHbl Ha3bIBatOT HACKHIIIICHHBIME?

3.4 Kakue TutaHbl Ha3bIBAIOT CUMMETPHYHBIMHE?

3.5 PackpoiiTe MEeTOANKY MOCTPOCHHS IIEHTPATbHO-KOMITO3UIIMOHHBIX TIJIAaHOB.

3.6 B "em 3akirodaercss pa3iMyue MEXIY OPTOTOHAIBHBIMH M POTOTAOEITHHBIMU
IICHTPATHHO-KOMIIO3UIIHOHHBIMH TIJIAHAMH?

3.7 PackpoiiTe METOIUKY MOCTPOEHUS CHUMILIEKC-CYMMHUPYEMBIX POTOTA0EIbHBIX
TJTAHOB.

3.8 Kaxue THmbl cuMIuiekc-CyMMHPYEMBIX poTOTa0eIbHBIX IIaHOB Bam n3BecTHBI?
3.9. PackpoiiTe MeTOIMKY MOCTPOEHHUS CHUMMETPUYHBIX KBa3u D-onTuManbHBIX
TJTAHOB.

3.10. B yem 3akmtovaercsa kputepuii D-ontumansHOCTH?

3.11. OxapaxTepuszylTe pErpecCUOHHbIE MOJEINHU, MOJIydaeMble C MPUMEHEHHUEM
IUTAHOB BTOPOTO MOPSIIKA.

3.12. Kakoe KoIM4YeCTBO ypOBHEH MOXKET UMETh (DaKTOp B IJIaHAX BTOPOTO MOpsiaKa?
3.13. /[laliTe OLIEHKY aJIleKBaTHOCTH PETPECCHOHHBIX MOJENEH, IOJYyYEHHBIX C
MCIIOJIb30BaHUEM TUIAaHOB BTOPOTO MOPSJIKA.

3.14. OGocHyiiTe BHIOOp KOHKPETHOTO IJIaHa BTOPOTO MOPSJIKA.

3.15. Kakme wu3 pacCMOTpPEHHBIX IUIAHOB BTOPOrO TMOpsiIKa MOTYT OBITh
MCIIOJIb30BaHbI 1JIs IJTAHUPOBAHUS SKCIIEPUMEHTA B IUCCEPTALIMOHHON padoTe?
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IIpakTHuyeckoe 3anaTue NeS
«OtuyerHoct HUP»

5.1. lleab padoThl: 0O3HAKOMJICHUE C TPEOOBAHUAMHM K COAEPKAHUIO U O(POPMIICHUIO
orueta o mnposeneHun HHUP u npuoOpeTeHne MNpakKTHUECKUX HABBIKOB €0
dhopmupoBaHus.
5.2. OcHOBHbBIE TeopeTUYecKHe CBeJAeHMS. OKOHYATENbHBIM  3TAIoOM
nposeneHHoro HUP sBusiercs odopmienue ordera, coaepkanue u opopMIICHHE
KoToporo MobkHO cootBercTBoBaTh 'OCT 7.32-2017. CTpykTypa oTdyeTa AOJKHA
BKJIIOYATh:

— TUTYJIbHBIN JINCT;

— CIIMCOK MCIIOJITHUTeJIeH;

— pedepar;

— collepIKaHue;

— TEPMUHBI U ONIPEICIICHMUS;

— IIepeYeHb COKPAIICHUH M 0003HAUYCHHUIA;

— BBeJleHHe (001me JaHHbIe 00 00beKTe NCCJIe0BAHUS);

— OCHOBHaf yacThb oTueTra HUP;

— 3aKJII0YeHHE;

- CIMCOK HCIIOJIb30BAHHBIX UICTOYHHUKOB;

— MIPUJIOKECHMUSL.

OO0si3aTenbHBIE CTPYKTYPHBIE DJIEMEHTHI BBIJCJICHBI MOJYKUPHBIM HIPUPTOM,
octanbHbele BKIw4aroT B oryeT o HUP mo ycmorpenuto wucnomnurenss HUP.
Conepxanrue MHOTUX CTPYKTYPHBIX 2JIEMEHTOB Obljla pacCMOTpeHa Ipu 0(hOpMIICHUN
OTYETA O MATECHTHBIX HCCIEAOBAHMSAX, OJHAKO HEKOTOPHIE M3 HUX HMEIT HHOE
conepxkanue. Paccmorpum ux noapoOHee.

Beeoenue NOMKHO conlepkKaTh OLICHKY COBPEMEHHOTO COCTOSIHUS peliacMou
HAy4YHO-TEXHUYECKOU MPOOIeMbl, OCHOBAaHHWE M MCXOJIHBIC JaHHBIC IS Pa3paboOTKu
TeMbl, 000CcHOBaHUEe HeoOxoaumocTu nipoeaeHuss HUP, cBenenus o mianupyemom
HAyYHO-TEXHHUYECKOM YPOBHE pa3pabOTKU, O MATEHTHBIX MCCIEAOBAHUSIX U BBIBOJIBI
M3 HHX, CBEJICHHUS O MeTposiorndeckoMm obOecrieueHnn HUMP. Bo BBeneHMM MOKHBI
OBITh OTPaKEHBI AKTYaJbHOCTh U HOBHU3HA TEMBI, CBS3b JAHHOW pabOTHI C IPYTUMU
Hay4HO-UCCIEeI0BATEIbCKUMH Pa0OTAMH.

Ocnosnaa ywacmov omuema HUP conepXUT JaHHbBIE, OTPAXKAIOIINE CYIIHOCTD,
METOJMKY U OCHOBHBIE pe3yibTarbl BblToOMHEHHOM HUP. OcHoBHas yacth nomkHa
COJIEP/KATh:

- BBIOOp HAampaBlEHUS HCCIEAOBaHUM, BKIIOYAIOMIMKA  OOOCHOBAHME
HaMnpaBJICHUS] UCCIIECIOBAHUSA, METO/Ibl PEIICHUS 3a7a4 U UX CPAaBHUTEIBHYIO OLICHKY,
omnMcaHue BeIOpaHHOM 001Ieit MeToauku nmposencaus HUP;

- MPOLECC TEOPETHUUYECKUX M (WIM) DKCIEPUMEHTAIBHBIX HCCIEIOBAHMUIA,
BKJIOYAsl ONPENCIIEHUE XapakTepa U COAEPKAHUSI TEOPETHUUYECKUX HCCIIEIOBAHUM,
METOAbl  WCCIENOBAaHWN, METOJbl  pacuera, OOOCHOBaHHE HEOOXOAMMOCTH

55



MPOBEICHMS IKCIIEPUMEHTAIbHBIX pPa0OT, TPHUHIMIBI JEUCTBHUS pa3paOOTaHHBIX
00BEKTOB, UX XapaKTEPUCTUKH;

- 0000I1IeHHEe U OLEHKY pe3yJbTaTOB HCCIEAOBAHHUM, BKIIIOYAIOMIMX OLIEHKY
NOJIHOTHl PEIICHHS TMOCTABICHHOW 3aJaul W NPEMJIOKEHUS 10 JaJbHEUIINM
HaIpaBJIeHUSIM paboT, OLIEHKY JIOCTOBEPHOCTHU MOITYUYEHHBIX PE3YJIbTATOB U TEXHUKO-
HKOHOMHUYECKON 3(PPEKTUBHOCTH UX BHEJIPEHUS M UX CPABHEHHE C aHAJIOTHYHBIMU
pe3yibTaTaMu OTEYECTBEHHBIX U 3apyOeKHBIX paboT, 000CHOBaHUE HEOOXOIUMOCTH
IIPOBEJCHUSI  JONOJIHUTENbHBIX  HMCCIEAOBAaHUN, OTPULIATENIBHBIE  PE3YJIbTATHI,
MIPUBOJSIINE K HEOOXOJUMOCTH MPEKPAILIECHUS JaTbHEHIINX UCCIIET0BAHMIM.

3axnouenue NOIKHO COAEPKATh:

- KpaTKUE BBIBOJBI MO pe3ysbraram BbltoaHeHHOM HUP mnm oTnenbHbIX ee
JTaIIOB;

- OLICHKY IOJIHOTHI PEIICHUH ITOCTABJICHHBIX 33/1a4;

- pa3palbOTKy pEKOMEHJAIM M MCXOJHBIX JaHHBIX [0 KOHKPETHOMY
HCIOJIb30BaHuI0 pe3yiibratoB HUP;

- pe3ynbTaThl OIIEHKU TEXHUKO-DKOHOMHUYECKOUN 3(P(HEeKTUBHOCTH BHEIPEHUS;

- pe3ysbTaTbl OLEHKM HAYYHO-TEXHUYECKOTO YpOBHsA BbinosHeHHOW HIUP B
CPaBHEHUU C JIYUIIUMHU JOCTHKEHUSIMHU B 3TOU 00J1aCTH.

Cnucok ucnonb308aHHbLIX UCMOYHUKOG JOJDKEH COJAEpXKaTh CBEJIEHUS 00
HMCTOYHMKAX, UCIIOIB30BAHHBIX MPHU COCTaBIIeHUH OT4eTa. CBefeHus 00 MCTOUHHUKAX
NpUBOASATCS B cooTBeTCTBHM ¢ TpeboBanusimu ['OCT 7.1.

B npunoscenusn pekoMeH1yeTCs BKIOYATh MAaTEPUAIIbl, JOMOJHAOIINE TEKCT
oT4ueTa, CBsi3aHHbIE ¢ BbimosiHeHHOM HUP, ecniu oHM HEe MOTryT OBITh BKJIFOUECHBI B
OCHOBHYIO 4acTb. B mpuiioxeHust MOTyT ObITh BKJIFOUEHBI:

- IOTIOJTHUTEIBHBIE MAaTEPUATIBI K OTUETY;

- IPOMEKYTOUYHBIE MATEMATUYECKUE JOKA3ATENBCTBA U PACUETHI;

- TaOJIUITBI BCTIOMOTATENbHBIX IIU(PPOBHIX TAHHBIX;

- IPOTOKOJIbI UCIIBITAHUM;

- 3aKJIF0YEHUE METPOJIOTUUECKOMN IKCIIEPTU3HI,

- HWHCTPYKLIMUH, METOJHWKH, OIMCAHUSA  aJTOPUTMOB U  IPOrpPaMmm,
pa3zpaboTaHHBIX B mporiecce BbimonHenus HUP;

- WUIKOCTPALIMU BCIIOMOTaTEJIbHOTO XapaKTepa,

- KOmuu TexHudeckoro 3amanus Ha HUP, mporpammel paGoT umm apyrue
WCXOJHbIC TOKYMEHTHI 17151 BoinoJiHEHUS HUP;

- IIPOTOKOJI PAcCMOTPEHUS pe3ynbTaToOB BbINOJHEHHOM HIMP Ha HayuyHO-
TEXHUYECKOM COBETE;

- aKkThl BHeApeHus pesyabratoB HUP nim ux xonmu;

- KOITMY OXPAHHBIX JIOKYMEHTOB.

[Tpunoxenus k otyery o HHWP, B cocraBe KOTOPBIX HOPEAyCMOTPEHO
MPOBEICHUE TATECHTHBIX WCCICAOBAaHUN, MOTYT OBITh BKJIIOYEHBI B OTYET O
MMATEHTHBIX UCCIIETOBAHUSIX.

5.3. llopsinok BbINOJIHEHNS PA0OTHI.

1. Osnakomuthcsi ¢ npumepom otuera HHP, npexacraBieHHbIM
IIPENoAaBaTeIIEM.
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2.ChopmupoBats otder HUP, Brmtowaromuii pe3yibTaThl HCCICIOBAHUH,
IIPOBEJICHHBIX B paMKaX JIMCCEPTAIMOHHON PabOTHI.

KoHTpoJbHBbIE BOIPOCHI

1. B dyem 3akirouyaeTcs 1esib paboThI?

2. Packpoiite ctpykrypy otuera HUP

3. Uro gomxHa coaepkath OCHOBHAs 9acTh otyeta HHP?

4. Yto nomxHO coJiepxaTh 3akitoueHue oruera HHAP?

5. Uto MOXkeT OBITh BKIIIOUEHO B Mpuiioxkenue oruera HIAP?
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IIpakTHyeckoe 3anaTHE NG
«Conepxanne 3tanos OKP, pazpadorka Texuudeckoro 3axanus OKP»

6.1. Hean padoThbl: O3HAKOMIICHHE C IOcienoBarenbHOCThI0 3TanoB OKP u
npuoOpeTeHe MPaKTUIeCKUX HaBbIKOB oopmieHus 3ananus OKP.

6.2. OcHoBHBbIe TeopeTHdeckne cBeaeHMss. ONBITHO-KOHCTPYKTOpCKas paboTa -
KOMIUJIEKC paboT 1o pa3paboTKe KOHCTPYKTOPCKOM M TEXHOJIOIMYECKOU
JOKYMEHTAIIMU Ha ONBITHBIA OO0pasel], W3TOTOBJICHUI0 M HCHBITAHUSIM OMBITHOTO
oOpa3nia (OMBITHOM MAapTUM), BBIMOJHIEMBIX [JIsi Cco3JaHust (MOJEPHU3AIINM)
MPOAYKIIUH.

OKP mnpoBoauTcsi Ha OCHOBE pe3ylbTaToB, paHee BblNoJHEHHbIX HUP, c
HCIIOJBb30BAaHUEM OTBITA Pa3pa0OTKU U KCIUTyaTalliy AaHAJIOTUYHBIX IO Ha3HAYEHUIO
WA TPUHLUNY JCWCTBUS HW3ACIUK, a TaKXke Ha OCHOBE aHalu3a IEepEeIOBBIX
JOCTIKEHUM ¥ TEXHUYECKOTO YPOBHS OTEYECTBEHHOM U 3apyOexHoi TexHuku. OKP,
MPOU3BOJAMMOE B paMKax IMOCTAaHOBKM Npoaykiuu Ha mnpousBojctso ('OCT P
15.301-2016) npeaycmaTpuBaroTCs CIEAYIONINE OCHOBHBIE TaIlbl padoT:

- paspabotka T3 va OKP (I'OCT 15.016-2016);

-npoBenenue OKP, Bxirouaroniyto pa3paOOTKy TEXHUYECKOW JOKYMEHTAIUH
(KOHCTPYKTOPCKOM, MPOrPaMMHOM U TEXHOJIOTHYECKOH);

-U3rOTOBJIEHUE 00Pa3IIoB;

- UCTIIBITAaHUS1 ONBITHBIX 00PAa3II0B;

- npuemka pe3ysprartoB OKP 3aka3unkom.

Ilpu pazpadomxe T3 yuntsiBaeTcs nHbopmarys 00 aHaJOTMYHOU MPOAYKIIHH,
COJIepKallleicsl B Ppa3IMYHBIX 0a3ax JaHHBIX. PeKoMmeHayeTcs MpeaycMaTpuBaTh
CJIEIYIOLIUE TTOJIOKEHUSI:

- OIIEHKY TEXHHMYECKOTO YPOBHS M KadecTBa TMPOAYKIUM Ha OCHOBE
omgHouMeHHO# kapThl o 'OCT 2.116-84;

- IPOTHO3 Pa3BUTHs TPEOOBAHMI HA JAHHYIO MPOAYKIIMIO HA MPEIO0JIaracMblii
MIEpUOJ] €€ BBIYCKA;

- PEKOMEHJIyeMbI€ dTallbl MoJiepHU3aUKU (MOAUPUIIUPOBAHUS) MPOAYKIIMHU C
Y4€TOM IMPOTHO3a Pa3BUTHsI TPEOOBAHUI:

- COOTBETCTBUE TPEOOBAHUSIM CTpPaH MPEANOIAraéMoOro 3KCIOpTa C YYETOM
MIPOTHO3a PA3BUTHSI ITUX TPEOOBAHUM:

- 0€30IaCHOCTh U JAOCTYMHOCTh 3(PPEKTUBHOTO UCIOIB30BAHUS MPOAYKIINH;

- TpeOoBaHUSI K YTWUIM3AIMM OpakOBAaHHOW MPOAYKIIUHU, MPOAYKIHUH C
HUCTEKIIUMU CPOKaMM XpaHEHUs, BbIpabOTaBIIE CBOM pecypc, MOpaIbHO
yCTapeBIlIe U OTXO/I0B OT Hee, K YJIaJIEHUIO OTIAaCHBIX OTXOJIOB.

T3 wa OKP MoOXeT coCTOSITh M3 Pa3AeioB, PacClojaraéMbIX B CIEIYIOIIEM
MOpSIAKE:

1.HaumenoBanue, mmdp OKP, ocHOBaHME, WCHOJHUTEIhL W  CPOKH
BbInoaHeHus OKP.

2. llens Bemonnaenuss OKP, HanmeHoBaHKE B 0003HAYCHHE U3/ICTTH.

3. Texuuueckue TpeOOBaHMS K W3AETUI0. MOXET COCTOATHh U3 CIEAYIOIIUX
MO/IPa3/IEJIOB:
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- COCTaB U3JIEus;

- TpeOOBaHUs HA3HAYCHUS;

- TpeOOBaHUS HJIEKTPOMArHUTHOW COBMECTUMOCTH (IJisi PaJMO3IEKTPOHHBIX
CpE/CTB),

- TpeOOBaHUS )KUBYYECTH U CTOMKOCTH K BHEUTHUM BO3/ICHCTBUSM;

-H T.]I.

4. TexHHUKO-dPDKOHOMUYECKHE TpeOOBaHUS. Y CTaHABIMBAIOT TpeOOBaHUA,
BBITIOJTHEHHE KOTOPBIX OOECHEUUT pa3padOTKy H3IeNrs, OTBEYAIOIIETr0 YCIOBHUIO
HKOHOMUYECKOM 11eTIeCO00Pa3HOCTH €T0 CO3aHus IO KpUTEpHIo «3(h(HEKTUBHOCTD —
CTOUMOCTB.

5. TpeOoBaHus K BUJaM OOecrieueHHsl. Y CTaHaBJIMBAIOT TPEOOBAaHUS U HOPMBI
no BuJaM oOecredYeHHs] U3JeNus AN JOCTIKEHUS 3alaHHON 3¢ (EeKTUBHOCTH B
MpolLIecce €ro MPUMEHEHHUS U IKCILTyaTaluu.

6. TpeOoBaHUs K CHIPBIO, MaTEpUAJIaM.

7. TpeOoBaHUsI K KOHCEPBAIMH, YITAKOBKE U MapKUPOBKE.

8. TpeboBaHuUs K y4eOHO-TPEHUPOBOYHBIM CPEACTBaM (TIPU HEOOXOAUMOCTH).

9. CnenunanbHbie TPeOOBAHUS.

10. TpeGoBaHus K TOKyMEHTAIIUU.

11. DOransl BoimonHenuss OKP. VYka3piBaloT HaMMEHOBaHMS OO0S3aTEIbHBIX
ATamoB. a NPU HEOOXOJUMOCTH  CAMOCTOSITENIbHBIX OTYETHBIX IMOAJTANOB H
KOHKPETHBIN NIepedyeHb paboT, BBHIMOIHAEMbBIX HA KaXKJIOM dTare (IoadyTarne).

12. Ilopsnox BeIONHEHNA U ipueMkH 3tarnoB OKP.

B npunoxenus k T3 Ha OKP moryt ObITh BKIIFOUEHBI OTYET O MATEHTHBIX
WCCIICIOBAHUSIX, TEPEUYCHb CTAHJIAPTOB, MCIOJIB3YEMbIX MPHU CO3JaHUU HW3JACIHS,
CIIpaBOYHBIE  MaTepHUaIbl, OrpPaHUYEHUS TI0 HUCMOJb30BAHUIO  CHEIUATBHBIX
MaTepUalioB, TMOKYMHBIX W3JEIUNA, a TakKe MaTepuaibl, HEOOXOAUMBIC st
pa3pabOTKH U3AEIHs (YUEPTEKU, CXEMBI, PACUETHI).

Craguu pa3pabOTKH KOHCTPYKTOPCKOW JIOKYMEHTAllUM Ha W3JEIUS U JTallbl
BbiTosiHeHUsT paboT ycranaBiuaeT ['OCT 2.103-2013. Cragum pazpabotku K]l
MOTYT BBITIOJHATHCS B BUJE Pa3paObO0TKH TMpoekTHoM u pabdoueit KJ[ u moimkHBI
COOTBETCTBOBATh TpeOOBaHUSAM ENHUHON CHCTEMBI KOHCTPYKTOPCKOM JTOKYMEHTAIIUU.
Pazpabotka KJI mpoekTHOM cTaguu MOKET BKJIFOYATh CIASTYIONTNAE dTaIIbI:

Texnnuyeckoe mnpemIoKeHHe - COBOKYNHOCTh MpOeKTHbIX K/, xoropsie
JOJDKHBI  COJIEPKaTh TEXHUYECKHE U TEXHUKO-dPKOHOMHYECKHE O0OOCHOBaHUS
L[EJIECO00PA3HOCTH pa3pabOTKU JOKYMEHTAIMU U311l HA OCHOBaHUM aHanu3a 13 u
PA3JIMYHBIX BAapPUAHTOB BO3MOXKHBIX PEIICHUN W3IEIUNA, CPABHUTEIBHOM OLICHKU
pelieHuii ¢ Y4eTOM KOHCTPYKTHUBHBIX U JKCIUTyaTallMOHHBIX OCOOCHHOCTEH
pa3zpabaThiBa€MOro M CyIIECTBYIOIIMX W3/ENUN, a TaK’Ke MAaTEHTHbIE MCCIEIOBaHUSI.
TexHnueckoe MpeasoKeHne Mocyie COrJacoBaHUs U YTBEPKACHUS B YCTAHOBICHHOM
MOPSIZIKE SIBIISIETCS OCHOBAHUEM JTSI pa3paOOTKU ACKU3HOTO (TEXHUYECKOT0) MTPOCKTA.
ITepeuens paboT - mo F'OCT 2.118.

ICKU3HBIH NPOEKT - COBOKYNMHOCTh NPOeKTHbIX KJI, KOoTOpbie MOIKHBI
colepkaTh TMPUHIMIHAIBHBIE KOHCTPYKTHBHBIE pEIICHHS, Jalolme ooiee
MPE/ICTABIICHNE O HA3HAYEHWHU, 00 YCTPOWCTBE, MPUHIUINE PAOOThI M TabapUTHBIX

59


http://docs.cntd.ru/document/1200115352

pa3Mepax pa3pabaTblBA€MOr0 H3JENHs, a TaKK€ JaHHbIe, ONPEAECISAIOIINE €ro
OCHOBHBIE ITapaMeTpbl. DCKU3HBIA MPOEKT IIOCJIE COIJIaCOBaHUSA U YTBEPKICHHS B
YCTaHOBJIEHHOM TMOPSAJKE CIY’)KUT OCHOBAaHHMEM [UIsl pa3padOTKH TEXHUYECKOIO
npoekta wiu  pabouert  KJI. Ilepewenr pabor - mnol'OCT 2.119.

TexHUYEeCKUN MPOEKT - COBOKYIHOCTh NpOeKTHhIX KJI, KOTOpbIE IOJKHBI
coJlepKaTh OKOHYATEIIbHbIE TEXHUYECKHUE PELICHUS, JAIOLUE TIOJHOE IIPEICTABICHNE
00 ycTpoHCTBE pa3pabaTbIBA€MOro M3JENHsl, U UCXOJHBIE JAaHHBIE ISl pa3paboTKu
paboueit KJ[. TexHuueckwii MPOEKT IIOCIE COIJIACOBAHUS M YTBEPKIACHHUS B
YCTaHOBJICHHOM TIOpPSJIKE CIY’)KUT OCHOBaHHMEM [Uisl pa3pabotku pabdoueit KJI.
Ilepeuens padoT - mo I'OCT 2.120. Ha cTagny TEXHUYECKOTO MPOEKTa HE MOBTOPSIOT
paboThl, MPOBEIEHHBIE HAa NPEABIIYIIMX CTaAUAX, €CIM OHU HE MOTYT JaTh
JOTOJHUTENBHBIX JaHHBIX. B 3TOM ciydyae pe3ysibTaThl paHee IMpOJEiIaHHbIX padoT
OTPAKAIOT B IMOSACHUTEIBHOM 3aIHUCKE.

B pesynbrare paszpabotku KJ| mpousBomaT BbITycK 00pa3LoB MPOLYKIIMH,
KOTOpBIE B JAJIbHEHIIEM IOABEPrar0T UCHBITAaHUAM. Ha TaHHOM 3Tane BBIABISIOTCS
CKpBITBIE  IPOOJIEMBl  M3ZENHs  CBSI3aHHbIE C  TEXHOJOrMYHOCThIO. Ilpu
HeoOxomumoctu KJI koppektupyercs u pomnonusercs. C unenbto oOecnedeHus
BO3MO>KHOCTH BBIITYCKa ONBITHOTO 00paslia MPOU3BOJAT MOJTOTOBKY MPOU3BOACTBA,
00eCneurBaoOIIyl0 TEXHOJOTHYECKYI0 TOTOBHOCTh OpPraHU3allud K H3TOTOBJICHUIO
OPOAYKIMH B OIOBOPEHHBIE CPOKM B 3aJaHHBIX OOBEMax B COOTBETCTBUU C
tpedoBanusimu K/ T/l. 3necy npousBoauTcs pa3paboTKa KOHCTPYKIUMHU TpeOyemMoro
JUISL TIPOM3BOJICTBA OMBITHOIO oOO0pasiia MNPUCIOCOOJEHUNW, HWHCTPYMEHTa, BBHIOOD
CTAHOYHOT'O MTaKa 000pYy10BAHHUS.

JIns  OuEeHKM W KOHTPOJS KayecTBa pe3yJbTaTOB MOJYyYEHHBIX Ha
onpeneneHHsix dranax OKP  onbeiTHele  00pa3ubl  MPOAYKUHUHM — MOJBEPraroT
KOHTPOJIbHBIM UCIBITAHUSIM MO CIEAYIOLIUM KaTerOpHsiM:

-[IPEIBAPUTENBHBIE HUCIBITAHKUS IPOBOAMMBIE C LEIbI0 NPEIBAPUTEIBHON
NPOBEPKM M OLEHKU CTENEHW COOTBETCTBUSA OIBITHOIO o00pasla MNpoayKLUn
TpeboBaHusiM T3 ompenelieHUss OKOHYaTeIbHOro oObeMa wu3MeHeHui KJ[ u
J0pabOTKU KOHCTPYKIIMU & TaK ke 00beMa MOBTOPHBIX U (WJIM) JTOMOJHUTEIHHBIX
BHUJIOB HCIIBITAaHUM JUII WX BKIIOYEHHS B NPOrpaMMy HPUEMOYHBIX HCIBITAHUNA
OTIBITHOTO O0Opa3Iia.

-[IPUEMOYHBIE UCIIBITAHUS IPOBOJUMBIE C LIEJIBI0 OKOHYATEIBHON MPOBEPKU U
noaTBepxAcHUA cooTBeTcTBUA OKP K mpenbsBiaeHusAM NPUEMOYHON KOMUCCHM IJIS
UX MPUEMKH.

[IpenBapurtenbHble W NPUEMOYHBIE  HUCHOBITAHMS ~ OPOBOJAT O
COOTBETCTBYIOIIUM MPOrpaMMaM M METOJMKAM HCIBITaHUW, pa3pabaTbiBaeMbIM U
YTBEPXKIAa€MbIM CTOPOHOM HECyllell OTBETCTBEHHOCTh 3a TIPOBEJIECHUE OTHUX
ucnbiTanuii. [lo OKOHYaHMM  TPENBAPUTEIBHBIX  HCIBITAHUN  pa3pabOTUUK
npucBauBaet paspadorandoi KJ[ u TJI mutepy «O». Jlutepst Kl npucBauBaroT mo
I'OCT 2.103. Ilo pesynbraram npueMouHbix ucnbiTanuii K] xoppektupyercs,
Komuccuent oopmiisiercst akT ¢ mpucBoenuem KJI mutepst "O1".

[To oxOHYaHMM TPUEMOYHBIX HCHBITAHUI ONBITHBIE OOpa3lbl WM OOpa3lbl
OTIBITHOM MapTHUU CUUTAIOTCS BHITIOJHUBIIMMH CBOU (YHKITHH.
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JansHeiimmm stanom, cieayromuM 3a OKP npu nmoctaHoBke U3JIeIUs Ha
MPOU3BOJICTBO CJIEAYET 3Tall OCBOCHUS MPOM3BOJICTBA, KOTOPHIN BKIIOYAET B ceOs
CIEAYIOIINE ITAIBI:

-U3rOTOBJICHUE YCTAHOBOYHOM cepuu (MEpBOM MPOMBINIJICHHOW MapTHH)
npoaykuuu o K/ nurepsl He Hrbke «O1».

-KBaNTM(DUKAITMOHHBIE UCTIBITAHUS

-IalIbHEUITYI0 OTPA00TKY KOHCTPYKIIMU HA TEXHOJOTUYHOCTD

-koppektupoBky KJ[ u TJl ¢ mpucBoeHHMEM AOKYMEHTaM JHUTEPhl «A» (mpu
OCBOECHHMH HOBOM opranuzauuei T/ moxeT ObITh pucBoeHa gutepa «O1»).

6.3. [lopsinok BbINOJIHEHHS PA0OTHI.

1. Osnakomutbcs ¢ oryetoM O npoBeAeHHbIXx HHWP mno Temaruke
JTMCCEPTALIMOHHOTO UCCIEN0BAHUS.

2. O3HaKOMHUTBCA NPUMEPOM TEXHUUYECKOro 3amaHus Ha mnposeacHue OKP,
IIPENOCTABICHHBIM IPENOAaBaTEIIEM.

3. Copmymnuporats nenb OKP, cormacho pesynbraram mpoBeiaeHHbix HUP
JUCCEPTALMOHHOTO UCCIIEI0OBAHMS.

4. Pazpab6orats T3 Ha npoeaenue OKP.

KoHTpobHbIE BONPOCHI

1.ConeprxaHne TeXHUUECKOTO 3aaHus Ha mposenenne OKP

2. Ilepeuncnute craguu paspadorku KJ| mpu OKP

3. CoxepxaHue Tana UCTIBITAHUA OMBITHBIX OOPA3I[0B U3ACTHSI.
4. ConepxaHue 3Tana NPUEeMKH OIBITHBIX 00pa3loB U3Aeus

5. B uem oTinumne npeaBapUTENbHBIX U TPUEMOYHBIX UCTIBITAHUN?
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