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1. CratucTueckasi 00padoTka pe3yJbTaTOB U3MepPeHUil

IIpouiecc u3mepeHus: Bcerjaa mpejcrapiisieT coOOi cpaBHeHUE HU3Me-
psieMOil BEJIMYMHBI C 3TAJOHOM. JTAJOHOM SIBJISIETCS HEKOTOpasl JApyras
BeJIMYMHA (Takoil ke pa3MEepHOCTH), IPUHUMaemasl 3a €IUHUILYy HU3Mepe-
Hus. CpaBHEHUE peKO OCYUIECTBIISIETCSI HEMOCPEICTBEHHBIM HAJIOKEHUEM
ATaJlOHa Ha UCCJIEAYeMblil 00BEKT, Yallle UCIOJb3yeTCsl KaKOoU-Tn0o Mpu-
oop.

N3mepenune pusnyeckoil BeJUYUHbI He MOKeT ObITh BbINOJIHEHO
a0col0THO TO4YHO. J[10060e M3MepeHue aaeT NMPUOJIMIKEHHbIH pe3yJib-
TaT, HHA4Ye rOBOPS, COAEPIKUT MOTrPEIIHOCTH U3MEPEHUS.

Ilozpewinocmoro uzmepeHua Ha3bIBa€TCSl Pa3HOCTb MEXIY HCTHUH-
HBIM 3HAaYEHUEM U3MepseMOi BeTUUUHbI X U pe3yIbTaTOM U3MEpPEHUsI X;.

Ax =X — x;. (1)

AOcCoII0THAas TOUHOCTh — MOHSITUE UJCATbHOE, a B PealbHbIX TeXHU-
YeCKUX U3JAeNUsX Ha UX (YHKIMOHUPOBAHHUE BIIMSIET CIMIIKOM OOJIbIIIOE
YHCJIO BCEBO3MOKHBIX (DaKTOPOB, U MHTEPEC, KaK MPaBUIIO, MPEACTABISET
He TOYHOE 3Ha4YeHue, a Juana3oH U3MEeHEeHUs 3HaUeHUs] u3MepsieMoil Besu-
YU HBI.

Takum 006pazom, TeXHUUYECKHE HAYKHU JOBOJBCTBYIOTCS PUOIUKEH-
HBIMH pe3yJibTaTaMu u3MepeHus. Ho npu 3ToM Heodxodumo 3name eenu-
YuHy nozpewiHocmu pesyavmama usmepenus. Breipaxenue (1) Henb3s
UCIIOJIB30BaTh [JI pacyeTa MOrpelIHOCTH, T. K. cama hu3MepsiemMasl BeJIn4u-
Ha X HaMm HeusBecTHa. [lorpemiHocTh pe3ynbTaTa 3aBUCUT OT UCIOJIb3ye-

MOT'O UBMCPUTCIIBHOT'O an6opa 141 YCJ'IOBI/Iﬁ IMPpOBCICHUA I/I3MepeHI/II7I.



[Ipex e 4yeM MPUCTYIIUTH K U3JI0KEHUIO KOHKPETHBIX METOJUK, CJIe-
NYEeT pa3fejuTh BCEBO3MOXKHBIE U3MEPEHUS Ha NMpsIMble U KOCBEHHbIE.
IIpyu npsAMBIX U3MEPEHUX OlpelessieMasl BEJIMYMHA CPABHUBAECTCA C €1U-
HULIEH U3MEPEeHUs HEMOCPEACTBEHHO C MOMOUIBI0 MU3MEPUTEIBLHOIO IpPU-
O0opa, KOTOpbIA MUMeeT LIKaly, IPOrpajyupoBaHHYIO B COOTBETCTBYIOLIUX
eMHUIAX U3MepeHus. 3HaueHre (U3MUecKoill BeJIMUYUHbI CUMTHIBAETCS 110
mkaine npuoopa. KocBeHHOe M3MepeHue — U3MepeHue, pu KOTOPOM HC-
KOMO€E 3Hau€HUEe BEJIMYUHBI HAXOJUTCS Ha OCHOBAHUU U3BECTHOMW 3aBUCHU-
MOCTH MEXIY DTOM BEJIMUYMHOW U BEJIMYMHAMU, MOJABEPracMbIMU MPSIMBIM
U3MEPEHUSIM.

1.1. IIpsimble usmepeHust

[lorpemiHOCTH MpPSIMBIX W3MEPEHMI Leaecoo0pa3Ho pa3ieiuTh Ha
CUCTEMATUUYECKUE, CITyYalHbIE U TPOMAXH.

Cucmemamuueckue nozpewiHoCmu, Ui HONPAGKU

Cucremaruueckue MOrPelIHOCTH BBI3bIBAIOTCS (paKTOpamH, JecT-
BYIOIIMMU JTUOO OJJMHAKOBBIM OOpa3oM MPU MOBTOPHBIX U3MEPEHUSIX, JIU-
00 U3MEHSIOLIUMUCS 10 ONPEAECTIEHHOMY 3aKOHY.

CucreMaTnyecKkre MOTPEIIHOCTA BO3HUKAIOT M3-3a HENPABUIIBHOTO
BBIOOpa MeTo/Ja U3MEpEeHUsl, HEMPaBUJIbHOW YyCTaHOBKM Npubopa u T. II.
CucreMaTH4YeCKUMU SIBJISIIOTCS OLIMOKK MPU OKPYIJIEHMM MaTeMaTH4eCKuX
1 GU3MYECKUX KOHCTAHT (HarpuMep, TaKuX, KaK YUCJIO T, TpaBUTALIMIOHHAS
NOCTOSTHHASI, DJIEMEHTAPHBIN 3aps] U T. 11.). Kak npaBuio, ICTOYHUKH CHUC-
TEMAaTUYECKUX IOrPELIHOCTEN TIIATEIbHO AHAIU3UPYIOTCS, BBISBIISIOTCS
NPUYUHBI TUX OLIMOOK, 3aTe€M, [0 BO3MOXHOCTH, OHU YCTPaHSIIOTCS.

B npyrux ciiydasx cHCTEMATHYECKHE MOTPEIIHOCTA YUYUTHIBAKOTCS B

BUJIe nornpaBok. Hampumep, npu u3amMepeHUM JJIMHBI MOXKET ObITh paccuu-



TaHa IIOIIPpaBKa Ha YMJIMHCHHUC, BBI3BAHHOC H3MCHCHUCM TCMIICPATYPHI.
MOXHO BBIYHCJIUTh ITOITPABKY Ha BbLITAJIKMBAIOLIYIO CUJIY BO31YyXa IIPH OII-
peaciCHUU MACChI TCJia B3BBCIINBAHHUEM U T. II.

OTnuuntesnpHas qepTa CUCTCMATHUYCCKUX HOFpeHIHOCTeﬁ — BO3MOXK-
HOCTh HUX IMPCABAPUTCIBHOIO pacdeTa HWJIKW ITOJIHOI'O YCTPAHCHUA COBCP-

MCHCTBOBAHUCM 3KCHepI/IMeHTaHBHOﬁ MCTOAHKH.

Cnyuaitnole nozpeuwiHocmu nPAMbIX USMEPEHUTL

IIpoBeneM u3MepeHHUs KaKoW-IMOO du3uvecKord BeJUUYMHBI X He-
CKOJIbKO pa3. Kak yke yka3blBaJIOCh paHee, Mbl IIOJIy4YUM, BOOOIIIE TOBOPS,
HECOBITQJAKOIIE PE3YJIbTATHIL: X;, X2, ..., X} ...,X, , [JI€ 1 — YHUCJIO U3MEpe-
HUM. Paznuume Mexay 4uciaaMM X; MOXKET ObITh JOCTATOYHO 3aMETHBIM,
XOTSI UBMEPEHUS MPOBOJATCS B OJUHAKOBBIX YCIOBUSAX, TEMHU XK€ CPEJCT-
BaMM U3MEPEHUS, TEM K€ CaMbIM METOJOM U OJHUM U TEM K€ MCCIIEN0Ba-
TEJIEM.

N3-3a HEM3BECTHOTO XapakTepa IMOTrPEITHOCTA HU3MEepsieMasi UCKOMasl
BeJIMUMHA OCTAaeTCsl, BOOOIe TOBOpsl, HEM3BeCTHOM. PacueT ciyyailiHbIX I1O-
IPELIHOCTEM OCHOBAH HA TEOPUM BEPOSATHOCTEM M MATEMATUYECKOM CTaTH-
ctuke. [Ipyu 3TOM OTKJIOHEHHS ITPU U3MEPEHUSIX, BBI3BAHHBIE HEU3BECTHBIMU
WIM TPYJHOYUYUTHIBAGMbIMHM (haKTOpaMM, CUUTAIOT CIAyYalHOW BEIMYMHOM.
Pe3ynbrar u3mMepeHus mpu TakoM JONYIICHUH TaK e OyJIeT SIBJISThCS CITy-
YalHOU BEJIMYNHOM.

[Ipexe Bcero B MaTeMaTUYECKOW CTATUCTUKE JOKA3bIBACTCS, UTO
IpyU OTCYTCTBUM CUCTEMATHMYECKHX MOTrpelIHOCTel (MM Mmocje uX ycTpa-
HEHMS) HAWJIYUIIUM MPUOIMKEHUEM H3MepseMol BeTUYuHbl X sBisSeTCS

TaK HA3bIBACMOC CPEAHEEC CTATUCTHYCCKOE PC3YJIbTATOB I/ISMCpCHI/Iﬁ



_ 1 n
X =— X. (2)
l .
n -
[Tpu 1r000M KOHEYHOM YHCIIE U3MEPEHMI 7 HEBO3MOXKHO TapaHTH-

pOBaTh, YTO BEYUCIEHHOE MO opMyJie (2) 3HAUYEHHE Xx B TOUYHOCTH PAaB-
HO UCKOMOW BenuuuHe X. J[eo B TOM, 4TO, XOTS B Ka)XJ10W KOHKPETHOM
CEepUU U3MEpPEHHI MBI MOJy4YaeM # OlpeJeseHHbIX uucen x; (i = 1, ... n),
CaMM pe3yJIbTaTbl U3BMEPEHUN 110 CBOEMY CMBICIY SBJISIFOTCS CIIy4YalHBIMHU.

B 3TOM MBI MOXeM yOenUThCsl, MIOBTOPUB CEPUI0 U3 1 U3MepeHui. Mbl mo-

Jy4uM yxke apyrue uncia x; (i = 1, ... n). CpeaHee cTaTUCTUUYECKOE X , BbI-

yucasemoe no Gopmysie (2), 3aBUCUT OT BcexX Xx; . B aToil curyanuu u

Cpe/lHeE CTAaTUCTUYECKOE X TaKXKe SIBJISICTCS Cayuainou eeauuunou. Op-
Ha U3 BAXHBIX TEOPEM MATEMATUUYECKON CTATUCTUKU YTBEPKIAET, YTO HpU

HEOZPDAHUUECHHOM )Yeée/iudeHuu uuciia mmepeuufl n cpeduee cmamu-

CmuuieckKkoe X HeOZpaAHU4YeHHO npuﬁﬂuafcaemc;l K uckomoii genuuune X.

I[ncr[epcneii I/IBMepﬂCMOﬁ BEJIMYMHEBI X Ha3BIBAeTCs CpCIAHCC 3HA4YC-
HHEC KBaApaToB OTKJIOHECHUM OTACJIBHBIX €I'0 3HAYEHHUH OT CpeaHeIro CTaTH-
CTHUYCCKOI'O, JUCIICPCH OIIPCACIISICTCA I10 CI)OpMy.]'ICI

>l f

2 __ =l
oy =5 ———. 3)

JlaHHasi BeJMUYMHA XapaKTepU3yeT pa3zopoc OTAEbHBIX Pe3yJIbTaTOB
M3MEpPEHHII BOKPYI HMCTUHHOrO 3HayeHus. HeyaoOCTBO HMCHONb30BaHMS
ATOM BEJIMYMHOW 3aKJIFOYAETCS] B TOM, YTO OHA MMEET Ppa3MEPHOCTh KBajl-
paTa u3MepsieMO BeJMYMHBI U, CJIeJOBaTeIbHO, HE MOXET OBbITh Hamps-

MYIO COIIOCTAaBJICHA C HEM.



Cpennee xkBagpatuueckoe otkioHenne (CKQO) xopenb kBagpar-

HBIN U3 AUCIICPCHUUA.

0, =o! . (4)

Hucnepcus u CKO u3MmepsieMoil BEJIMUYMHBI, KaK MPaBUJIO, OINpejie-
JISIFOTCSL. TOYHOCTBIO HCIOJB3YyeMbIX MPUOOPOB, COOJIIOJEHUEM YCIIOBUMA
IPOBEJEHUSI SKCIIEPUMEHTA, OMBITOM 3KCIIEPUMEHTATOPA.

Kak Ob110 yKa3aHO BhILIE, CpeHEE CTAaTUCTUYECKOE U3MEepsieMOi Be-
JIMYUHBL TaK K€ [0 CBOEU NPUPOAE SBISAETCS CIyYalHOW BEJIMYMHOMN W,
clie/IoBaTelIbHO, €€ pa30poc TaK K€ MOXKET XapaKTepu30BaThCs AUCIEPCH-
ert u CKO.

MaremaTrueckasi CTAaTUCTHUKA JTIOKA3bIBAET, UTO CpPeOHee Keaopamu-
YyecKkoe OMK10HeHue 3HaYeHUsl CpeHero apupMeTHIecKoro CoOCTaBIIsIeT:

1 (— 2
> (e-x)
i=1

n(n — 1) ’ (5)

9Ty BCIIMYMHY HWHOI'TA HA3BIBAKOT CPE€AHCKBaJApPpaTHYHbBIM OTKJIO-

=1

HEHHEM Cpe/THero 3HAYCHHUSI.
ConocraBuB 3HaueHus CKO mist OTIeIbHOTO U3MEPEHUSI U CPETHETO
CTaTUCTUYECKOT 0, MOJIyYUM

O.

1

T (6)

VYka3zaHHasd 3aBUCHUMOCTH SIBJISCTCS MaTeMaTHUYeCKUM BBIPpA)KCHUCM

O- =
X

3aKOHA yeeudeHua moYHOCHU C POCIOM KOJIU4eCmea usmepeHuil.
O~ SBIISIETCS cpeonel Mepou OTKIIOHEHHS CPEJHEro CTaTUCTUYECKO-

ro x OT UCTUHHOTrO 3Ha4YeHus X. OIHAKO 3aMUCh pe3yJIbTaTa U3MEPEHH B

Buge X =xt 0. Oyner HeKOppeKTHOI. J[eno B TOM, YTO MOBTOPSS CepUH



N3 n HSMepeHI/Iﬁ Y BBIUMCJISS KAXIbIN pa3 HOBBIC 3HAYCHUA CPECAHETO CTA-
TUCTUYCCKOI'O X, MBI 6yz[eM I[MOJIY4aTh 4YHCJIa, KaK ITOIMaAar0oIIue BHYTPb
HHTCPpBAJIa X—G;;X‘FU;, TaK H JICKAIIIUC BHC CI'O. bonee l'IOI[pO6HO€ Hnce-

CJICAOBAHHUC IIOKA3bIBACT, YTO BBIIIAJAIOT U3 YKA3dAHHOI'O MHTCPBAJIA OKOJIO

mpemu TOJYyYeHHBIX 3HAYEHH CpegHEero CTaTUCTUYECKOTO B MPOBEJIEH-
HBIX CEpPHUAX U3MEpeHUi. DTO eCTeCTBEHHO, TaK KaK BeJIMYMHA O~ SBIIIET-
Csl OLEHKOW cpedHeul, a He MaKCUMAIbHOU TIOTPEIUIHOCTH.

Benﬂany G; qaCTO HA3bIBAIOT CpC,Z[HeKBa,Z[paTH‘{HOﬁ IMOIr'pelIHO-

CTBIO IPUOIIKEHHOTO PaBeHCTBA X ~ x .

BooO1iie roBopsi, Teopust AOIMyCKAaeT HEOIPAaHUYEHHO OOJIBIIYIO BEJIH-
YUHY MaKCUMaJIbHOW MOrpelHocTd. B To e Bpems cienyeT NpUHSTH BO
BHUMAaHHE, YTO OYeHb OOJIbIIME MOrPEIIHOCTH MPAKTUUYECKH HEBEPOSTHBI, T.
€. He BCTPEYaroTCsl B U3MEPEHUSIX.

CorjacHO MaTeMaTHYeCKOW CTAaTUCTUKE, JJI KOPPEKTHOro IMpe.i-
CTaBJIEHMs pe3yJbTaTa U3MEpPeHU ciieayeT U3HayalbHO 3a7aThCs €ro Ha-
N€KHOCThIO WM, UHAYE TOBOPSI, JOBEPUTEIbHOII BEPOSITHOCTHIO (.

KoppekTHoe MOHSITHE O BEPOSITHOCTU W3JIaraercs B CrelUaTbHON JIUTe-
parype.

BenuunHa JOBEpUTEILHOM BEPOSITHOCTH 0. OepeTcsl TaKoil, YTOObI
JIOTIOJIHUTEJIbHASL BEPOSITHOCTH (1-a) Obls1a cTOJIb MaJia, YTO TaKoe COObITHE
NpPaKTUYECKU HEe MPOUCXOJUTIO0 Obl MPU OJHOKpPATHOM HcCIbITaHUM. Ha
MpaKTUKEe BeJIMYMHA IOBEPUTEILHOW BEpOSTHOCTU BHIOMpaeTcs OJM3KON K
eaunuile, Harpumep: 0,9; 0,95; 0,99.

CnyyaliHble TOTPEIIHOCTH MPUHATO MPEACTABIISITh B BUJZIE JOBEPH-

TCJIbHOI'O MHTCPBAJIA, JJIMHA KOTOPOI'O OIIPCACIIACTCI BEJIMYMHOM AOBCpHU-



TEJIbHOM BEPOATHOCTU. B KadecTBe LeHTpa IOBEPUTEJILHOTO WHTEpBaja

Ui U3MepsieMol BeluuuHbl X OepeTcsi ee cpeiHee CTaTUCTHUYecKoe X
['paHuIlBl 3TOrO JOBEPUTEIHLHOIO MHTEPBAJIA BRIPAKAIOTCS MPOU3BEICHUEM
CpeJIHEKBAJIpaTUYHOIO OTKJIOHEHHsI M Oe3pazMepHOro kKosdduineHta
CtblofeHTa 1, ,.

Bennunna koaddunrienta CThiofieHTa 3aBUCUT OT paHee BhIOpaHHON
JOBEPUTENIbHOW BEPOSTHOCTU O M IEJIOYMCIIEHHOTO MapamMerpa n, Hazbl-
BAE€MOI'0 YUCIOM cmeneHell c80600vl. 1Ipn mocTpoeHun JOBEPUTEIHHOTO
MHTEpBaJIa JJisl U3MepsieMOi BeJMUMHbl X 4YUCJIO CTeleHeill cBoOoJbl Oe-
peTcsi Ha eJIMHUIlY MEHblIe KOJIMYecTBa HU3MEpPeHUH #, MPOBENCHHBIX B
OJIMHAKOBBIX ycloBUsX. UucneHnHsle 3HaueHust KodhduuuentoB CThioaeH-
Ta 11 HECKOJIbKHUX Pa3IMYHBIX JOBEPUTEIbHBIX BEPOATHOCTEH MOKHO
Halitu B Ipunioxxenun 2.

Pesynbrar usmepenusi Gpuznueckoil BelIUUuHbl X IpeacTaBiisieTcsl B

BUJIC:
X=xtAX=xtt, 0. (7)

CMBICII 3aIIUCH TaKOB: usmepAaemdasl genudura X ¢ 6EPOANMHOCMbBIO O HA-

X00Umcsi 6HYmMpu UHMepeala (x—l‘a,,,_lﬁx,x-lrl‘a,n_lo'x). Nuave rosops, mo-

CTPOCHHBI MHTEPBaJI HAKPHIBAET 3HAYEHUE HEW3BECTHOM BEJIMYMHBI X C Be-
POSITHOCTBIO 0.

Bennuuny AX, npencrasieHnyto ¢opmysioit (7), Ha3bIBAIOT abcoiom-
HOU nozpeutHocmoio usmepsemou éenudurst X. OTMETHM, YTO aOCOJIIOTHAsS
MOTPEIIHOCTh BBIPAXKAETCSI B TEX K€ €AUHUIIAX, YTO U caMa u3MepsieMasi Be-

JTUYuHAa X.



[Ipu 00paboTke pe3yabTaTOB HU3MEpPEeHHl KpoMme aOCOIIOTHOM Mo-
rpelHOCTH B BUJE (7), UCMOJB3YIOT OTHOCUTEIBbHYIO MOTPELIHOCTh U3Me-
psAeMoi BenuYUHbl. OmHocumenbHou NOZPeUutHoCmvio €y USMepseMou e-
JMuyuHbl X HA3BIBAIOT OTHOIIEHUE aOCOJIIOTHON morpemrHocTd AX K UCTUH-
HOMY 3HaueHuto X. Tak kak UICTUHHOE 3HaueHHe X HEeHM3BECTHO, TO B Kaue-

CTBC Hanﬂqueﬁ OLCHKH OTHOCHUTEJILHOM MMOI'pCIIHOCTH &y HUCIIOJIB3YCTCS

oTHomeHue AX k CPCAHCCTATUCTUICCKOMY 3HAYCHHUIO X,

fr = (®)
X
OTHocuTeNbHasl MOrPEeIHOCTh Bcerja sBisieTcss Oe3pa3MepHOi Be-

JIMYUHOM. OTHOCI/ITGHBHYI-O IMOIrp€IIHOCTDb TAK K€ MOXHO BBIPA3HUTH B IIPO-

IIEHTaxX, B 9TOM ciydae ¢opmyia (8) umeet BUJ:

AX
8X:7'1OO%- (9)

Yuem npuoopnoii nocpewunocmu

[Ipu mpoBeneHUN SKCIEPUMEHTOB MOXKET HAOMIOAAThCsl CUTYallus, B
KOTOpPOM Bce M3MEpEeHHble 3HAUYEHUs X; COBMANAIOT MexAy coOoil. B aTom
cillyyae oOleHKa ciydaiiHoi mnorpemHoctd AX,, cormacHo dopmyde (7)
paBHa Hyt0. OgHAaKO OBLUIO OBl HEBEPHO CUUTATh, YTO MOJYYEHO TOUYHOE
3HauYeHUE U3MEePsieMON BETMUUHBI X.

[lomuMo cnyyaitHoil morpemiHocTd AX., Ha pe3ynbTaT U3MEpeHUs
BJIMSIET MOTPEIIHOCTb, BHOCUMAsi TPUOOPOM, TaK HasbiBaeMasi npubopHas
noepewtnocms. YeM BbIIIE TOYHOCTH NMPUOOpPA, TEM MEHbIIEe OyAeT Mpu-
oopHas norpeurHocTh. [lo cBoeil cyTH, BennurHa TPUOOPHON MOTPEIIHO-
CTHU OMpeelisieTCsl pa3HOOOpa3HBIMU CIyYallHBIMU MpolieccaMu, MPOUCXO-
ASUIMMU BHYTpU npudopa. Benunuuna sxe AX,, B 3TOM cilyyae paccMarpu-

BAETCS KaK OLIEHKA MOTPELIHOCTEMN, BBI3BIBAEMBIX CIIYYalHBIMU MpoOLiEcca-



MH, NPOTEKAOIIMMU BHE HU3MEPUTENIBHOTO Ipubopa, a BenmuunHa AX,, -
npolieccaMu, MPOTEKaoIUMU BHYTpU mnpudopa. I[lpubopHyro mnorpeii-
HOCTh MOYXHO HMHTEPNPETUPOBATh KaK OILIEHKY cpejHedl MOTPelIHOCTH C
BBICOKMM YPOBHEM J0Bepusl (OJM3KUM K €IWHUIIE), MOJYUYeHHYIO MO pe-
3yJbTaTaM OOJIBIIOTO YKciia U3MEePEeHUI B XOJie UCTIbITaHui npudopa. OT-
CroJla clleJlyeT, YTo ciiydyaiiHasi U mpuOOpHas MOrpertHOCTH He3aBUCUMBI.
B maremaTHuecKoW CTAaTUCTHMKE BBIBOJAMTCS, YTO OOIIYIO MOTpell-
HOCTb pe3yJibTaTa MOXHO MPeJICTAaBUTh KaK KBaJpaTHBIA KOPEHb U3 CYMMBI

KBaaApaToB OTACJIbHBIX HOFpCIHHOCTCﬁZ

Ax = J(ax, ) +(ax, f (10)
rie
M, =S an

SIBJISIETCS TPUOOPHON MOTPEIIHOCThIO, COOTBETCTBYIOINIEH BHIOpaHHOM J0-

BEPHTE/IBHOI BEPOSTHOCTH 0. MHOXHTENb Ly o — K0d(bument CTbio-

J€HTa JJisl 3aJJaHHOW JOBEPUTEIbHONW BEPOSTHOCTH O U JJIsI OECKOHEYHOT O
yucra cTerneHeil cBo0o b, T. €. I Ynuciia U3MEPEeHU n — « ero 3HaueHue
MOHO Tak e B3sTh B Tabiuuax ko3 duimeHtoB CThioJileHTa (IPUIIOKe-
Hue 2).

CrnenoBaresibHO, pe3yJIbTaT HU3MEpPEeHUs BEJIMYUHBI X MOXET OBITh

IMPpCACTAaBJICH B BUJIC:

2
X=xt (ta,n_]ax)z + (za’m g) , (12)

B npaktudeckux 3ajlayax COCTABHbIE YACTH IOJHOW MOTPELIHOCTH
AX., n AX,,, MOTYT OTJIIMYaThCS APYT OT Apyra Ha NOpsAAOK U Ooiee. B atux

ClIydasiax M HMPpCABAPHUTCIIBHBIX OLOCHOK MOZKHO HpeHe6peraTL MEHBIICH



u3 Hux. [Ipu okoHYaATeNbHBIX pacyeTax MOrPEIIHOCTU CJIeAYeT UCIOJIb30-
BaTh 001IyI0 hopmyny (12).

JIisi MHOTHX HW3MEPHUTEIbHBIX MPUOOPOB MPUOOpPHAS MOTPENTHOCTh
BbIpakaeTcs kjaccoM ToyHocTu. Kiace TouHoctu K — 3T0 npubopHasi mno-
I'PeIIHOCTh, BhIpA)K€HHAs! B MPOILIEHTaX OT MaKCUMAJIbHO JOMYCTUMBIX IO-

KazaHui npubdopa 1o BEIOpaHHOH I1IKaJle U3MEepeHus, T. €.

o

max
rae Xpax — MaKCHMaJbHO BO3MOYKHOE 3HaueHHe H3MepseMoil Bellu-
YUHBI 110 BEIOpAHHOM IIKaJIe.
N3 (13) nmonyuaem:

Xmax
= 100% (14)

Kiacc TouyHOCTH MPUBOAMTCS WIM B MacropTe npubdopa, WM Ha ca-
MOM mpuoope. BennunHy Kjiacca TOYHOCTH MOMEIIAIOT OOBIYHO B KPYIKOK,
HaanMep, W . CyllecTBYIOT CIIEAYIOIINE KIACCHI TOYHOCTHU
aleKTpou3MepuTebHBIX pudopos: 0,05; 0,1; 0,2; 0,5; 1,0; 1,5; 2,5; 4,0.
[IepBbie 4YeThIpe Kiacca SBISIIOTCS MPEUU3UOHHBIMU (BBICOKOTOUYHBIMU),
ocTajbHble — TeXHU4YeckuMU. [lomaraercs, 4To BeJMYMHA 0 MOCTOSIHHA 11O
Bceil Toil mikane mpubopa, AJIsi KOTOPOH OHA BhIYMCIeHA. {11 HEKOTOPhIX
M3MEPUTEIbHBIX TPUOOPOB B €ro Macrnopre WK HEMOCPEACTBEHHO Ha MpH-
Oope yKasbIBalOT cpaszy NpUOOpPHYIO MorpelHocTh. Eciu ke HeusBecTeH
KJlacC TOYHOCTHU MPUOOpa U HET APYTUX CBeJIeHUi o mpuOOpHOI morpeii-
HOCTH, TO 0 CYMTAIOT PAaBHOM 1]eHe HAUMEHBIIIEeTO JeJIeHUS IIKaIbI.

AHaJu3 npoMaxoB
OTaenbHBIM TUIIOM MOTPEIIHOCTEHN SBJISIFOTCS MPOMaxH (KUJId TpyObie

OHJI/I6KI/I) HO,Z[ IMpoMaxaMu UMCIOTCA B BUAY PE3YyJIbTATbl C AHOMAJIbHBIMHA



YUCJIOBBIMU 3HaueHUsIMU. [IpuunmHON mpomaxa MoOXeT ObITh, HalpUMeD,
cOoli anmapatypsl. Eciu skcnepuMeHTaToOp 3anmuchiBaeT MOKa3aHUs Mpu-
O0opa B MPOTOKOJI U3MEPEHU, TO OH MOKET MOCTABUTH JIOKHYIO Uy U3-
3a yCTaJOCTH WM HeBHUMAaTelbHOCTHU. [IpoMax mosjxkeH ObITh MCKIIOUYEH
U3 MOJYYEHHOHN CepuU pe3yJIbTaTOB U3MEPEHUN.

OpHako oTOpachiBaTh HEKOTOPBIM pe3yibTaT U3MEpeHus Kak IMpo-
Max, PYKOBOJACTBYSCh TOJIbKO CYOBEKTHMBHBIM MHEHUEM, HEKOPPEKTHO.
Kak OpUIO yKa3zaHO BbIllIe, clly4aiiHble MOTPEIIHOCTA MOTYT B MPHUHIIUIIE
NpUHUMATh BecbMa OoJiblue 3HaueHus. CrenoBaTesibHO, HE00X0AUMa Ofl-
pelesieHHass MareMaTuyeckasi mpolieaypa, MO3BOJSIOIIAasl OTJIWYUTh MPO-
Max OT pe3yjbTaTa C JOMYCTUMOW (XOTS U OOJIBIION MO BEJIUYUHE) CIIy-
YalHOU MO PEIIHOCTHIO.

IIpu aHanuze mMpomMaxoB OOBIYHO MPUHUMAIOT, YTO CIIy4YailHbIe MO-
IPEIIHOCTH HMMEIOT rayccoBO (HOpPMajbHOE) pachpeieseHue BepOSTHO-
ctedd. Ilpu 3TOM K pe3yibTaTaM U3MEPEHUN MPUMEHUMO MPaBUIIO TpeX
CUTM.

[IpaBuio Tpex curm (36) — He MeHee 4yeM ¢ 99,7 % 10cTOBEpHOCTHIO
3HA4YeHUs] HOPMAJIbHO pAacHpelesIeHHON Ciy4ailHOM BeIMYMHBI JIeKaT B
MHTEpBae [ x—30;x+30 ].

Jloka3aTeabCTBO CHPAaBEIJIMBOCTH HUYKEHU3JI0KEHHON MpOUEypbl
NOMCKa MPOMaxoB NPUBOAUTCS B Kypcax TEOPUU BEPOSITHOCTEN U MaTeMa-
TUYecKo craructuku. [lpouenypy aHamuM3a aHOMAaJIbHBIX Pe3yJIbTaTOB,
OCHOBAHHYIO Ha 3TOM IpaBHJIe, TPOBOJAST B HECKOJIBKO 3TAIOB:

1. I3 COBOKYITHOCTH U3MEPEHUH X, , ..., X, BPEMEHHO UCKITIOUAEM «I10-
JO3PUTEIIBHBIN» Pe3yNbTaT, KOTOPBIN 3aMETHO OTJIMYAETCSl OT BCEX OCTaslb-

HBIX, HAITPUMED X.



2. Brluucisiem cpeaHeC CTATUCTHUYCCKOC 3HAYCHHUC OCTABIIUXCA PEC-

3yJIbTaTOB U3MepeHui x; (1 # k), ucnonnzys popmyny (2):
1 n,izk

Zx,-, (15)

3. BeluncisieMm BEJIMUMHY

ﬂ,iik( _)2
2 —x,

Ax, =3 f=l(n_2) , (16)

O6pa1uaeM BHHUMaHHUEC, YTO B CYMMC I10J KOPHEM OTCYTCTBYCT ClJIa-

X, =
n—1

racMoc € «II0JO3PpUTCIIbHBIM» PE3YJIbTATOM U3MCPCHHUS Xj.

4. IlpoBepsieM yclioBue

xl_xk‘ZAxl. (17)

B ciiydae BbinonHeHus yciaoBust (17) «moao3puTenbHOe» 3HAYEHUE X
CYUTAETCS IMPOMAXOM U UCKIIFOYAETCS U3 COBOKYITHOCTH Pe3yJIbTaTOB U3Me-
PEHUI.

[Ipu HeBblNOTHEHUH ycinoBus (17) OTKIOHEHUE pe3ysibTaTa X OT OC-
TAJIbHBIX 3HAYEHUH X; CEpUM CUUTAETCI IOIYCTUMBIM, U 3HAYEHUE X; HE
MCKJItOYaeTcst U3 Habopa pe3ysibTaToB.

KocBeHnbie HU3MEPECHUS
B COBpeMeHHOﬁ HAaYKE HC BCCraa BO3MOXHO HAIIPAMYIO UCCJICIOBATDH

uccieayemMyto BeanuuHy. llycTe HEOOXOAMMO U3MEPUTh YMCIEHHOE 3Ha-
yeHue HeKol (u3nyeckol BeTUYMHBI Z, YTO HEBO3MOXHO BBITIOJIHUTH
npsiMbIMU MeToZaMu. TeopeTrndeckas Hayka (YHKIMOHAJIBLHO CBSI3bIBAET
BEJIMYMHY Z C HECKOJbKUMH APYrUMU (Qu3NvecKuMu BelnuuHamu A, B,
C..., 3HAUeHUS] KOTOPBIX YK€ U3BECTHBI UJIM MOTYT OBITh U3MEpPEHbI Hero-

CPCACTBCHHO IMPAMBIMHA MCTOJaMU. HMNnaue roBops, uccjaeayemas BEJINInHa



Z TmpeicTaBisieTcsi B BHUJE OJHO3HAYHOW 3aBUCHMOCTH OT BeJIMYUH
A, B, C...:

Z=f(A,B,C...) , (18)
npyuyYeM SIBHBIM BUJ (YHKLUMU f U3BECTEH DKCIIEPUMEHTATODY.

B Xxone skcrnepuMeHTa 4YMCII€HHble 3HadyeHus: BeqnuuH A, B, C ...
MHOTOKpPaTHO M3MEPSIOTCS B HJCHTUYHBIX YCJIOBUSX. 3aTeM, COIJIACHO

paCCMOTpeHHOﬁ BbIIIIC MCTOIAHMKC, I K&)I(I[Oﬁ N3 HHUX BBIYHUCIIAIOTCA

cpeaHue cratuctudeckue A,B5,C... mo gopmyne (2), a 3aTeM IMOJCTaABIIS-

torcst B pyHkuuto (18) BMecTo cOOTBETCTBYIOIIMX Beu4uH A, B, C ... .

BrruuciieHHOe 3HaYeHUE

Z=f(4,8,C.) (19)
noJiaraetTcsi KCKOMbIM 3HaueHUEeM Hu3MepsieMol BenuuuHbl Z. Ilpu sTom,
COTJIaCHO MaTeMaTU4YeCKON CTaTUCTHKEe, JOCTUraeTCsl Hauilyulllee Mpu-
OJIM>KeHHEe K ICTUHHOMY 3HaYeHHUIO HEU3BECTHOM Z.

[Tocne BbIUMCIEHHUS] TPUOIMKEHHOTO 3HAUYEHHS] UCKOMOM BEJIMYMHbI
Z HeoOXO0JAMMO MPOBECTU OLEHKY MOTPEUIHOCTH MOJYUYEHHOTO MpUOIIHKe-
HUsl, pa3yMeeTcs, MPU BIOpaHHON JJOBEPUTEJIbHOM BEPOSITHOCTH 0.

B kypce maTeMaTrnuecKkoid CTATUCTUKHU JI0KA3bIBAETCS, UTO €CJId U3-
mepeHust A, B, C ... mpoBOAsITCS HE3aBUCHUMO, TO aOCOJIFOTHAsI MOTpelll-
HOCTh AZ BenuuuHbl Z, 3alaHHOi npu nomouy QyHkuuu (18), mMoxer
OBITH MpeJ/ICTaBJIeHA B CJIeIyIOIeM BUJIe:

2 2 2
AZ = (ai) (A4) +(ai) (AB)’ +(ai) (AC) +... (20)

OA ) A= OB ) 4=4 oC
_ B=B

B

oIS

A A
B B

of of of
04 0B’ oC

B dbopmyne (20) BenuunHbI IpeJICTaBIISIIOT cO00M Ya-

CTHBIe Mpou3BoAHbIe QpyHKIMM (18) mo nepemeHHbIM A, B, C... COOTBETCT-



BCHHO. BBIpa)KeHI/ISI HJA IPOU3BOJAHLIX ITOJTYHAOTCA aHAJIMTUYCCKUM I[I/I(l)-

depenunpoBanueM 3agaHHoi ¢yHkiuu (18). HukHue MHAEKCH Yy Mpous-

BOOHEIX A=A, B=B... 03HAYalOT, YTO YHCICHHEIC 3HAYCHHS POU3BO/I-
HBIX PAacCUMTHIBAIOTCS MOCJI€ 3aMeHbl apryMmeHToB 4, B, C ... Ha paHee Mo-
JIly4eHHbIE UX CpelIHMEe CcTaTUCTUYeckhe 3HadeHus. Bemnuuunbl A4, AB,
AC... B popmynie (20) — aOcotoTHBIE NMOTpelIHOCTH BeauuuH A, B, C...
COOTBETCTBEHHO, Ka)Jiasi U3 KOTOPBIX PACCUUTHIBAETCS MO METOJUKE, U3-
JIO’KEHHOM BBIIIIE C YYETOM CITy4aliHOM M TPUOOPHOI COCTABIISIONIUX.

IIpu pacuere abCONIOTHBIX NorpemHoctel Benuuud A,B,C... HeoO-
XOIMMO 3apaHee 33JaTh JOBEPUTEIIbHYIO BEpOSTHOCTH o. Ilo ycnoBusm
HKCIEPUMEHTA KOJMYECTBA U3MEPEHUN Na, Np, Nc,... B UASHTUYHBIX YCIIO-
BUSIX JUIsl pa3HbIX BenuuuH A, B, C ... , BooOIIe roBops, MOTYT OBITh
HEOJIMHAKOBBIMU.

[Ipy HEOOXOJMMOCTH B XOJAE€ BBIYUCIEHUS CPEJHUX BEJIUYUH
A,B,C... u norpemnoctet A4, AB, AC... npoBOAUTCS aHAIU3 U UCKIIIOYe-
HUE MPOMaXOB U3 CEPUI MPOBEJEHHBIX U3MEPEHUN.

AOcomoTHas mnorpemHocth AZ, monydeHHas mno dopmyie (20),
npeacTaBisgeT co00i MOJYIIMPUHY JIOBEPUTEILHOTO UHTEpBaIa JIJIsl UCKO-
MOH BEJIMYMHBI 7 TpPU YCTAaHOBJIEHHON JOBEPUTENIbHON BEPOATHOCTH 0.
OkoHYaTeNbHBIM pe3ybTaT MJisl KOCBEHHO H3MepsieMOM BeIUYUHBI 7
MO>KHO 3arucaTh B BUJE:

Z=7+AZ, (21)

rae Z paercs BeipaxkenueM (19), a AZ Beramcisercs cornacHo (20).

JloBepUTENbHBIA UHTEPBA JJI BEJIMUNHBI 7, UMEET BU/I (f ~AZ.Z+AZ )



HepaBHoTOYHBIE H3MepeHHS
Panee, npu paccMOTpeHUU METOAUK OOpaOOTKHU pe3yJIbTaTOB H3Me-

PEeHMI TpeJIoJiarajioch, 4TO WU3MEPEHUS BEIUYMHBI X BBIMOJHSIIOTCS B
UJECHTUYHBIX YCIIOBUSX, T. €. OJHUM U TE€M XK€ METOJOM, OJHUM U TEM K€
AKCIEPUMEHTATOPOM, HCIHOJIB3YIOIINUM OJTHU U Te e Npuoopbl. B 3THx
CJIy4asiX 4acTO FOBOPST, UTO BCE MPOBEJAECHHbIE U3MEPEHUS BBIMOJHSIIUCH C
OJIMHAKOBOM TOYHOCTBIO, U MOATOMY HA3bIBAIOT UX PAGHOMOYHbIMU. Tex-
HUYECKUHA TEPMHH «PABHOTOUYHOCTH» C TOYKH 3pEHHUS MaTeMaTH4YeCKOM
CTaTUCTUKHU O3HAYAET, UTO paclpejiesieHUusl BEPOSITHOCTEN BCEX pe3yJibTa-
TOB U3MEPEHMS X; XapaKTEepU3yIOTCS OJHUM U TE€M K€ Cpe/IHEKBaJpaTHy-
HBIM OTKJIOHEHHEM.

OpHako 4acToO B TEXHMYECKOM HAyKE BO3HUKAET CHUTYyalMs, KOrja yc-
JIOBUSL DKCIIEPUMEHTA HE IO3BOJISIFOT MPOBECTH BCE U3MEPEHUsSI B UJECHTHUY-
HBIX YCIIOBUSIX.

[To006HbBIEe U3MEpeHUs MOJIYUUIIM HA3BaHUE HEPAGHOMOUHbIX.

B momo0OHBIX cilydasix Bce U3MEpPEeHUs MOKHO pa3OUTh Ha TPYIIbI, B
KOKI0W U3 KOTOPBIX PEe3YJIbTaThl SIBJISIOTCS PaBHOTOYHBIMH. OnpenesneH-
HbIE€ YCJIOBHSI DKCIIEPUMEHTA, IIPU KOTOPBIX U3MEPEHUsl SIBIISIFOTCS PaBHO-
TOYHBIMH, OyJIeM i1 KpaTKOCTH Ha3bIBATh MemOoO0OM.

[Iycts uccnenyemast BeqnurHa X U3MeEpPsIach m pa3jMuYHbIMUA METO-
JaMH.

KaxapiM MeToJ1oM ObLI0 TIpoBeieHO ng u3MepeHuid, rae k =1, 2, . ..
m, ¥ MOJIYYEeHO m TPYI pe3yJbTaTOB M3 Ny 3HAYEHUN COOTBETCTBEHHO.

I[J'ISI K&)K,Z[Oﬁ I'pyiiibl pe3yJbTaTOB MOKHO BBIYUCIIUTH CPECAHUC CTATUCTHU-

YecKHe 3HAYeHUs X, X,,...,X,, U a0COJIOTHbIE MOTPEIIHOCTH Ax,Ax,,...,Ax,

Ipu I[OBepI/ITeHBHOﬁ BCPOATHOCTH O 110 MECTOAUKE, WU3JI0KEHHOM BHIIIIE.



Pe3ynbTaThl u3MepeHuid MOTYT OBITh 3alKcaHbl B cieayouied gop-

Me:
k=1 X5 Xy 500y X 1 x, Ax
k=2 XX Xnm % A
, (22)
k=m ... , X, x, Ax,
rJie Kax/aasi CTpOKa OTHOCUTCS K ONpe/IeIECHHOMY METOY.
OueBusiHO, uTO cymMa Bcex uuceln ng (k =1, 2, . . . m) paBHa KoJu-

YECTBY BCEX IPOBEJICHHBIX U3MEPEHUH N.
JI7s1 mony4yeHus: OKOHYATENbHOIO pe3yJsibTaTa U MOrPELIHOCTU He-

BCPHO OBIJIO OBl BBIYHCIATH CpCaAHUC apI/I(bMeTI/I‘IeCKI/IC OT BCJIIMYHNH

XXy X,, U Ax,Ax,,..,Ax, . Bo-niepBbIX, MpU NOAOOHOM YCpPEIHEHUHU B
NoJIyuyeHHOe NMPUOIUKEHHOe 3HaUeHe UCKOMOM BeJIMUMHBI X OJJMHAKOBBIN
BKJIaJ JaayT U OoJiee rpyOble, U Oojiee TOYHbIE MeTOAbl. BO-BTOpHIX, B
OLICHKY pe3yJibTUpYollel nmorpemHoctTd AX OCHOBHOM BKJIaJ JaayT Hau-
OoJiee rpyOble METObl, KOTOPhIE XapaKTEePU3YIOTCs OOJIbIIIMMU 3HAYSHUSI-
MU COOCTBEHHBIX MOrpelHocTed Axy .
bonee KOPpPEeKTHBIM CIOCOOOM SIBJISIETCSl MCIIOJIb30BaHUE TaK Ha3bIBae-
MOT0 cmamucmuydeckozo eeca. JIns kaxmoro Mmeroaa (T.e. JIIsl KaXJI0i CTpoKu
pe3yJIbTaTOB U3MEPEHUI BhIIENPUBEIEHHON MaTpullbl (22)) 3amaercs HeKo-
Topsiid mapametp wy (k=1,2... m).
Pacuet oO1ero cpeiHero (OKOHYATEIbHOTO pe3yJibTaTa) ¢ MTOMOIIbIO
CTaTUCTUYECKUX BECOB Wi IIPOBOJIUTCS IO clieayroleid popmyie:
m R
Zwk X
1

x=*L

= . (23)

2

m
k=1



OOBIYHO BeJIMUYMHA CTATUCTUYECKOTO Beca Wy MPUHUMAETCs] 00OpaTHO

HpOHOpHHOHﬁJ’IBHOﬁ KBaJApaTy a0COJIIOTHOI IMOrpemrHOCT IaHHOI'O MCTO-

na:
(24)

Conocranenune Gopmyn (23) u (24) no3BosisieT BbIpa3uTh MPUOIIH-

’KEHHOE 3HaueHUe HcclielyeMoi BeJIMUMHbI X Yepe3 pe3ysbTaThl 00padboT-

KA OTHENBHBIX TPYII U3MEPEHUH, T. €. depe3 3HAYEHHS X, ,X,....x, WU

Ax,Ax,,...,Ax
2
m 1 _
2 Xk
X =

(1Y - (25)
1\ Ax
BrlunciieHne KBagpaTa obueil abcomorHoil morperunoct (AX)” mpo-

BOJUTCS MO aHAJIOrMYHON (opmysie, KoTopas Mocjie COKpalleHus: Oynaer

HNMCTb BU/.

AX =

(26)

YToOBI MOCTPOUTH JISI HICKOMOW BEJIMYMHBI X JIOBEPUTEJbHBIA HH-
TepBajl, COOTBETCTBYIOLIUI BbIOpPAaHHOW JOBEPUTENILHONW BEPOSITHOCTU «,
HeoOXOJMMO BBIUUCIATH Bce a0contoTHhle norpemHocTd Axy (k =1, 2 ...
m) JIJis1 OTHOM U TOH ke BepOsSTHOCTHU o. Torjaa abcoyitoTHasi HOTPeIIHOCTh
AX, paccuutanHas no ¢opmyie (26), OyaeT SABASTHCS MONYIIUPUHONU JO-

BCPUTCJIbHOT'O MHTCPBAJIA JJIA BEJINMYHUHBI XHpI/I SallaHHOﬁ HaJCKHOCTHU (.



2. Il1aHupoBaHUe IKCIEPUMEHTAa, 00paboTKa ero pe3yJabTaToB,

MOCTPOEeHUe YPABHEHUI perpeccum

DKCIepUMEHT — METOJ UCCIeJJOBaHUs, B OCHOBE KOTOPOIO JIEXKHUT
1leJieHanpaBieHHOe BO3/ieicTBIE HA OOBEKT B 3aJJaHHBIX KOHTPOIUPYEMbIX
YCJIOBUSX, ONOCPEJOBAaHHOE palMOHAIbHBIM (B Hjeaje TEOPEeTHUUYECKUM)
3HaHUEM. DKCIEepPUMEHT MOXeT ObITh aKTUBHBIM U MaccuBHbIM. [laccus-
HBI SKCIIEPUMEHT MPOBOJIAT B YCIOBUSX, KOTJa UCCIeJ0BaTeIb HE MOXKET
KOHTPOJUpPOBaTh NapameTpsl mpoiiecca. [lo cyTu, maccuBHBIN 3Kcnepu-
MEHT siBjIsieTcsl HaOmoieHueM. OCHOBHOM, Aaroliuid HanOoJjiee MOJHYI U
JOCTOBEPHYIO0 MH(OPMALIUIO BUJ SKCIIEPUMEHTA — AaKTUBHBIM, MPOBOAUTCS
B KOHTPOJIUPYEMBIX U YIIPABISIEMBIX YCIOBUSIX.

[IpoBeneHre sKcrnepruMeHTa B OOJIBIIUMHCTBE CIy4YaeB CBS3aHO C Ma-
TepUaJIbHBIMU 3aTpaTaMu, OTCIOJIa BCTAET 3ajaya MOJy4YeHUuss MaKCuMyMa
uHpopMmanuu 00 0ObEeKTe UCCIeOBaHUS MPU MUHHUMYME MaTepuaibHbIX
3arpar. PellleHreM 3TOW 3ajJadyd W 3aHUMAETCsl [UIAHUPOBAHUE HKCIEpPH-
MEHTA.

IIpu uccienoBaHun 0OBEKTa, KAaK MPABUIIO, HE yNaeTcsl BbISIBUTh U
KOHTPOJIMPOBaTh Bce (PaKTOphl, BIUSIONIME HA UCCIeyeMble MapaMeTpbl
oObekTa. [lorToMy, HcXoas U3 mpeaBapuTeIbHON UHDopMau 00 00beK-
T€, BBISIBJISIIOT OCHOBHBIE BiHsIOLIME (DAaKTOPbI, a BO3AEHCTBUE OCTAIbHBIX
paccMaTpUBalOT KakK «OeJbId 11yM», HAJIOKEHHbI Ha UCTUHHBIE pe3yJibTa-
ThI DKCIIepUMeHTA (TaK Ha3blBaeMasl paHIOMU3aIINs IKCTIEPUMEHTA).

CyIHOCTh TUTAHWPOBAHUS SKCIEPUMEHTA 3aKITFOYAETCSI B BEIOOpE YKC-
J1a U yCIIOBUI MPOBEACHUS OMBITOB, HEOOXOIMMBIX U JOCTATOUYHBIX JIJISl pele-
HUSI ¢ TpeOyeMoil TOYHOCTHIO U JJOCTOBEPHOCTBIO U MUHUMAJILHOW CTOMMO-

CTBIO ITIOCTABJICHHOM 3aa4du.



B pesynbrare mpoBeJieHUs] SKCIIEPUMEHTa, KaK MpaBUilo, TpedyeTcs
NOJIYYUTh MaTeMaTUUYECKYIO MOJIeJIb UccieayeMoro oobekra. Ha smnupu-
YeCcKOM YpOBHE HCCJIeJOBaHUN B KayecTBe MaTeMaTHYECKUX MoJereil
OOBIYHO MCIOJB3YIOT ajredpanyeckrie MOJIMHOMBI (MOJIMHOMUAJIbHBIE Ma-
Tematuyeckre Mojenu). [logoOHble MoJlenu Ha3bIBalOT TaK K€ ypaeHe-
HUAMU pecpeccul.

[Ipu naHupoOBaHUM SKCIIEPUMEHTA KUCClIeyeMblid 00bEKT MpeACcTaB-
JSIeTCS «YEPHBIM SIIIUKOM» (puc. 1), Ha KOTOPBIM BO3JEHCTBYIOT (haKTOPbI

X;, 1 Ha BBIXOJIE U3 KOTOPOro GUKCUPYIOTCS UCCIIeyeMble TapaMeTphl ;.
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_ I g > 3 5
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Puc. 1. HpeﬂCTaBJ'IeHI/Ie OKCIICPUMCHTA B BUAC «YCPHOI'O SAIIIHUKa»

Kaxnpiii hakTop x; MOXKET MPUHUMAThL PsiJi 3HAYEHUH, Ha3bIBAEMbBIX
ypoeuamu ¢hakmopos. MHOKECTBO BO3MOKHBIX YPOBHEH (pakTopa X; Ha3bl-
BaeTcs obacmero e2o onpedenenus. B obliem ciaydae 3TH 001acTH MOTYT
ObITh HENpPEepPHIBHBIMU U JUCKPETHBIMU, OTPAaHUYEHHBIMU M HEOrpaHUYEeH-
HbIMU. [Ipy npoBeeHNNM aKTUBHOTO SKCIEPUMEHTa A0 KHA ObITh BO3MOXK-
HOCTb JIMOO U3MEHEHUsl YPOBHEil (PaKTOpOB B COOTBETCTBUU C IJIAHOM 3KC-
NepUMEHTa, JIMOO MOoIIep>KaHusl X Ha 3aJJaHHOM YPOBHE.

ITpu BEIOOpE (hakTOPOB HEOOXOAUMO 0OECTIEUNTh UX COBMECTUMOCTD U
He3aBUcUMOCTh. COBMECTUMOCTh 03Ha4YaeT BO3MOXHOCTh COYeTaHus JitoOOit
KOMOMHAIMK (PaKTOPOB, a HE3aBUCUMOCTb — OTCYTCTBHE MEKIY (hakTopaMu

KOPPEISILIMOHHON CBS3H.



[Ipu BBIOOpE HCclienyeMbIX apaMeTpoB clieyeT oOpaTUTh BHUMA-
HUE Ha TO, YTOOBI HcclielyeMble MapaMeTpbl CYIIeCTBOBAIM MPU JHOOOM
COCTOSIHMM OOBEKTa, BhIPAXKAIUCh KOJIMYECTBEHHO OJJHUM YHUCJIOM U OTBe-
Yyanu TpeOOBaHUSIM CTaTUCTUUYECKON OTHOPOAHOCTH, T. €. KaKJIOMy Ha0opy
ypOBHEH (aKTOpPOB X; C TOYHOCTHIO JO NOTPEHIHOCTH 3KCIepUMeHTa
JOJIKHO COOTBETCTBOBATH oMpejiesieHHoe 3HaueHue Qakropa y. Kpome
TOTO, KeJIaTeJIbHO, YTOOBI UCCiIeyeMble TapaMeTpbl ObLIN:

- YHUBEpCAJIbHBIMH, T. €. OBIJIU XapaKTepPHBIMU HE TOJIBKO JIJIsl UC-
cJielyeMoro oObeKTa;

- JIETKO BBIYUCIISIIIEMbIMH;

- UMeNd (PU3NYECKUI CMBICIT.

3aBUCUMOCTh UCCJIEyeMbIX MapamMeTpoB OT ypOBHEH (akTOpOB Ha-
3bIBAIOT DYHKYUEl OMKIUKA, a €€ TeOMeTpUYecKoe MpecTaBiIeHue — no-
gepxHocmvio omkauka. 1IpocTpaHCTBO, B KOTOPOM CTPOSIT 3Ty IMOBEpX-
HOCTb, — (axmopHsoiM npocmparncmeom. PazMepHOCTh (PaKTOpHOro Mpo-
CTpaHCTBa paBHa uMciy (aktopoB. Tak, Hampumep, npu ABYX (akTopax
(pakTOpHOE MPOCTPAHCTBO MpeACTaBIIsieT OO0 (GaKTOPHYIO MIOCKOCTb.

CBolicTBa mojiyyaemMoil B pe3yibTaTe HKCIIEpUMEHTa MaTeMaTuye-
CKOW MOJEJIM BO MHOI'OM OIpPeJIEIISIIOTCS YCIOBUSIMU MTPOBEJICHUS OIBITOB.
MHoxecTBO ToueK (PaKTOPHOro MPOCTPAHCTBA, B KOTOPBIX MPOBOAMUTCS
9KCIIEPUMEHT, MPeACTaBISeTCS ¢ MOMOIIBIO MJIaHa HKCIIePUMEHTA:
() o0 . x,0

%2 %2 . xQ2)
: . : -, (27)

x(N) x,(N) .. x,(N)



rae n —yuciio pakropos; N — yucio Toyek (pakTOPHOTO MPOCTPAHCTBA.
Touka

1 N
O
— x
TN ZJZI (28)

HAa3bIBAECTCS YyeHmpom niana. ECIY HEeHTp IJ1aHa COBIIAJAET C HAYAJIOM KO-
OpAWHAT, TO IJIaH HA3BIBAECTCS YEeHMPATbHBIM.

MaremaTuueckasi CTaTUCTHUKA JI0KA3bIBAET, UTO HanboJiee aJeKBaTHO
OMKCHIBAIOT OOBEKT MaTeMaTH4YeCKue MOJIENH, MOJyUYeHHbIe B pe3yJibTare
OKCIIEPUMEHTA, IIJIaH KOTOPOr'0 YIOBJIETBOPSII CIEAYIOLIUM KPUTEPUIM:

Kpurtepuii opTOroHaIbHOCTH — KOT'/ia MOJy4YeHHbIe OLeHKHA KO3 du-
LIUEHTOB perpeccuy HEeKOppeIupoBaHbl. 3aMeHa HyjeM Jito0oro ko3¢ du-
ueHTa B MM B 5TOM cilyyae He U3MEeHsIET 3HaueHU ocTaabHbIX KO3 du-
LMEHTOB.

Kpurepuii poToTabelbHOCTH — KOTJa AUCIEpPCHs] BBIXOAHOU Mepe-
MEHHOM 3aBUCHUT TOJIBKO OT PACCTOSIHUSA OT LIEHTPA IJIaHA.

Kpurepuii A-onTuManbHOCTH TpeOyeT BbIOOpa TAKOro IUIaHa, MpHU
KOTOPOM JIMUCIEPCUOHHAs MaTpulla MMEET MUHUMAIbHBIN cliel (MUHU-
MaJIbHYIO CYMMY JMaroHaJbHBIX 3JIEMEHTOB).

Kpurepuii D-ontumansHOCTH TpeOyeT MUHUMU3ALMM ONpeIeTuTeNs
JUCIIEPCUOHHOW MaTPHULIBI.

Kpurepuii G-onTUManbHOCTH TpeOyeT JOCTUXKEHHE HauMeHbLIen
BEJIMYMHBI MAKCUMAJIbHOM JUCTIEPCUN 3aBUCUMOM NIEPEMEHHOM.

Honuwtit hakmopmstit IKcnepumenm

HaunGosee nmpocThiM B MJIAHUPOBAHUU U 00pabOTKe pe3yjbTaToB U B

TO K€ BPEMs YAOBJIETBOPSIOLIUM BBIIIECYKA3aHHBIM KPUTEPUSIM SIBIISIETCS

NOJIHBIA (PAKTOPHBINA SKCIIEPUMEHT.



B nonHoM (akTOpHOM 3KCIIepUMEHTE HCClIeayeTcs OJMH mapamerp
U pealin3yroTcs BCe BO3MOXHBIC coueTaHMsl ypoBHe# (akTopoB. Kaxabii
(dakToOp BapbUpyeTCS HA JBYX YPOBHSIX — BepXHEeM U HWXKHeM. Mnmepesa-
JIOM 8apbUpOo6aHuUsi HA3BIBAIOT TMOJIOBUHY PA3HOCTH MEXIYy BEpPXHUM WU
HIDKHUM ypoBHsMU (akTopa. [Ipu ABYX ypOBHSX IS KaKJA0ro u3 n ¢ak-
TOPOB 00IIee YUCIIO ONBITOB cocTapiseT 2". OTcroa Ha3BaHUE ITOJHOIO
(GaKTOPHOro dKCIIEPUMEHTA — SKcnepumenm muna 2",

Pe3ynpTaTom moJiHOrO aKTOPHOTO SKCIEPUMEHTa BBICTYMHAeT MaTe-
MaTh4ecKasi MOJIesIb UCCIIeyeMOro OObeKTa B BUJI€ YPABHEHUS MHOXKECT-
BEHHOU perpeccuu

y= a0+2ax +Z Za xxk+ZZZalk,xxkx, ’ (29)

i=1 k=i+l i=1 k=i+ll=k+1

r7ie dy)— CBOOOJHBIN YJIeH; a; , dj; , Aixy — KOADPUIIMEHTH YpaBHEHUS
MHOKECTBEHHOU PErPECCUM.

Tak, Hanpumep, ipu n = 2
Yy = dy + aix; + arx» + a X X, (30)
npu n =3
y=ap+ax;+ ax, + asxs + apxx, + apxxs+ anxoxs + apgxxxs (31)

Koaddunuentsl ay, a;, ai,ai; — Ha3bIBAIOT KO3 duyuenmamu ypas-
HeHUsl pecpeccuul.

B 3aBucHMOCTH OT 0ObeMa anpuopHON MH(OpPMaLIM B MaTeMaTHye-
CKYIO MOJieJib BKJIFOUAIOT HE BCe, a JIMIIb HEKOTOpble B3aMMOJCHCTBUS
NEepPBOro MopsijKa, MHOTAa — B3aUMOJEHCTBUS BTOPOro MOpPSJKAa U OYCHb
PEIKO — B3aMOJICHCTBUS BhIIIE TpeThero mopsaka. CBsI3aHO 3TO B CBS3H C

TEM, UTO YUCT BCCX BSaHMOHGﬁCTBHﬁ IIPUBOAUT K TPOMO3IKHUM paCHCTaM.



Buvioop ocnoenozo ypoena u unmepeanos eapbupo8anus )axkmopoe.

Haunydiumum yciaoBusM, ONpPeAeSICeHHbIM U3 aHalln3a allpUOPHON MH-
dopmanu, cOOTBETCTBYeT KOMOHWHAIMS (MM HECKOJIBLKO KOMOWHAITWN)
ypoBHeill pakTopoB. Kaxknass komOrMHaIMs SBISIETCS MHOTOMEPHON TOUYKON
B ¢dakTopHOM MpocTpaHcTBe. Ee MOXKHO paccMaTpuBaTh Kak HCXOJHYHO
TOYKY JJIsl IOCTPOEHUS IJIaHa 3KcrepumenTa. HazoBeM ee OCHOBHBIM (HY-
JeBbIM) YpoBHeM. IlocTpoeHue MiiaHa SKCIepUMEHTa CBOJUTCS K BBIOOPY
DKCIIEPUMEHTAIIBHBIX TOYEK, CUMMETPUYHBIX OTHOCHUTEIIBHO HYJEBOIO
YPOBHSI.

B pa3HbIX ciyyasx Mbl pacrojiaraeéM pas3IMYHbIMUA CBEJECHUSIMU 00
00JIaCTU HaWJydylIux ycJioBui. Eciiu MMeroTcs cBeleHUs] O KOOpJUHaTax
OJIHOM Haujydieid TOYKM M HET MH(pOpMALMU O TpaHMIaXx OMpeieeHUs
(bakTOpoOB, TO OCTaeTcsl paccMaTpUBaTh 3Ty TOYKY B KaueCTBE OCHOBHOIO
YPOBHSI. AHUIOTHYHOE PEIIEHUE MPUHUMAETCS, €CJIA IPAHULIbI U3BECTHBI U
HaWJTy4llIMe YCJIOBUS JIe)KaT BHYTPHU 00J1acTH.

[Tosio)keHre yCIOXKHSIETCS, €CJIM 3Ta TOYKa JIEKUT Ha IpaHUlle (HIH
BechbMa OJIM3KO K IpaHulie) obnactu. Torga mpuxoauTcsi OCHOBHOM ypo-
BEHb BBIOMPATh C HEKOTOPHIM CBUTOM OT HAWJIYUIIIUX YCIOBUMA.

MoXeT Cay4YuThes, YTO KOOPJAUHATHI HAWJIYYIllEd TOYKM HEU3BECT-
HbI, HO €CTbh CBEJICHUSI O HEKOTOPOU M0J00JI1aCTH, B KOTOPOH MPOLIECC UAET
J0CTaTOYHO XOpolo. Torja oCHOBHOM ypoBeHb BbIOMpaeTcs J1u00 B lIeH-
Tpe, Tu00 B ciydailHOW Touke 3Toi nmogodsactu. CBelleHus: 0 Moa00IacTh
MOXHO TMOJIYYUTh, aHAJIU3UPYS U3YUEHHBIE paHee MOI00HbIe MPOLIECChI, U3
TEOPETUUECKUX COOOpaKEHUN UITK U3 TIPEeAbIIYIIEro SKCIepuMeHTa.

Hakonern, BoO3MOkeH cllydail ¢ HECKOJIBKUMH 3KBUBAJIEHTHBIMU TOY-

KaMH, KOOPAHWHATBI KOTOPBIX pPA3JIMYHLI. Korz[a OTCYTCTBYIOT AOIIOJIHHU-



TeJbHbIE JaHHbIE (TEXHOJIOTHYECKOT0, YKOHOMUYECKOTO Xapakrepa U T.
7.), BBIOOp mpou3BosieH. KoHeuHo, eciiu 3KCIepUMeHT HeJopor U TpedyeT
HEMHOI0 BPEMEHHU, MOXKHO MPHUCTYIHUTh K ITOCTPOEHUIO IUIAHOB JKCIIe-
PUMEHTOB BOKPYT HECKOJIbKMX TOYEK.

Pe3tomupyem Hallld paccykAeHUs O MPUHATUM PellleHU TpU BbIOO-
pe OCHOBHOI'O YPOBHSI B BUJie OJIOK-cXeMbl (pHc. 2).

[locne TOro Kak HyJjeBOW ypOBeHb BBIOpaH, MEPEXOJUM K CIIeIyrO-
IeMy 1Iary — BEIOOPY UHTEPBAJIIOB BapbUPOBAHMSI.

Ha BbIOOp MHTEpBaJIOB BapbUpPOBAHUsSI HAKJIAJIBIBAIOTCSI €CTECTBEH-
Hbl€ OTPpAaHUYEHUs CBEpPXY M cHU3Y. MHTepBanm BapbUpOBaHUS HE MOMKET
OBITh MEHbIIIe TON OLIUOKHU, C KOTOPOU IKCIIEPUMEHTATOP (PUKCUPYET ypo-
BeHb (pakTopa. MHaue BepXHUM W HMKHUM YPOBHU OKa)KyTCsl Hepa3Inyu-
MbIMU. C Ipyroil CTOpOHBI, UHTEPBAJl HE MOXET OBITh HACTOJBKO OOJIb-
IIMM, YTOOBI BEpXHUUN WJIM HUXKHUK YPOBHM OKa3ajucCh 3a Ipenaesiamu 00-
JacTU onpejeyeHus. BHYTpyu 3TUX OrpaHUYeHHil OOBIYHO €llle OCTaeTCs
3HAUMTEJIbHAs HEOMPeIeICHHOCTh BBIOOpA, KOTOpasi YCTPaHSIETCs ¢ MOMO-
b0 UHTYUTUBHBIX pelieHuid. [Ipu pemieHnu 3agaun onTUMU3aUUU CTpe-
MATCSI BBIOpaTh JJIsl MEePBOM CepUU DKCIEPUMEHTOB TaKyl M0J100/1acTh,
KOTOpasi JaBajia Obl BOBMOKHOCTh JIJISI IIarOBOrO JIBUXKEHUSI K ONTUMYMY.
B 3amayax MHTEpHONSIIMM UHTEPBA BAPbUPOBAHUS OXBAThIBAET BCIO OIM-
ChIBaeMylo 00siacTh. BbIOOp MHTEpBaIOB BapbUpOBaHUs — 3ajjaua TpyAHasl,
TaK Kak OHa CBsi3aHa ¢ HedOpMalM30BaHHBIM 3TAOM TJIAHUPOBAHUS IKC-
nepuMeHTa. PemieHue ee mpouU3BOJAT Ha OCHOBE anpUOpHOM mMH(pOpMa-
UK. ITO — CBEJIEHHUSI O TOYHOCTH, C KOTOPOU dKCIEPUMEHTATOP PUKCUPY-
eT 3HaueHusi (PaKToOpoB, O KPUBU3HE MMOBEPXHOCTU OTKJIMKA U O JUAaMa30oHe

U3MEHEHHUs napamerpa ontuMu3ann. OObIYHO 3Ta HHPOpMALUS SIBISIETCS
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OpPUEHTUPOBOYHOM (B HEKOTOPHIX CllydasX OHA MOXKET OKa3aThCsl MPOCTO
olMOO0YHOI ), HO ATO €IMHCTBEHHAs pa3yMHasi OCHOBa, Ha KOTOPOH MOKHO
HAaYMHATh IUIAHUPOBATh SKCIEPUMEHT. B Xojae skcnepuMeHTa ee 4acTo
NPUXOJIUTCS KOPPEKTUPOBATb.
Cmanoapmuzauusa macuimaoa paxmopoe

Jlns ynobcTBa pacyeToB (pakTOphl MacIITAOUPYIOT TAKUM 00pa3oM,
4yTOOBI 3HAaUEHUE BEPXHEro ypoBHs ObLIO paBHO +1, a HxkHero —1. C 3Toit
[eJIbIO JIeIatoT MpeoOpa3oBaHne Hadaja KoopIUHAT (haKTOPOB U Mepexo-

JSIT K HOPMUPOBAHHOMY (CTaHJApTHOMY) MacluTady:

%=§ﬁ§ﬁﬁ, (2

rac x; — HOPMHPOBAHHOC 3HAYCHHC, X; — HaTypaJIbHOC 3HAYCHHUC,

~

X;0— OCHOBHOW YPOBEHb; [ — UHTEpBaJl BApbUPOBAHMUSI.

HuTerpain BappupoBaHus / paBeH:

1 =[%, - %,| (33)

Cocmaenenue mampuust naranupoeanusn 1O
[1naH nosHOro (hakTOPHOro SKCIEPUMEHTa U300paKaroT B BUJIe Ta0-
JIMIBI, CTOJIOLBI KOTOPOI OTpa)KatoT YPOBHU (PAKTOPOB, a CTPOKU — HOMEpa
OMBITOB. DTHU TaOJIUUbl HA3bIBAOT Mampuyamu WIAHUPOBAHUS dKCHepU-
menma. IlockonbKy 3HaUeHUs! ypoBHEH (aKkTOpOB MO MOJYJIIO BCerja paB-
HBI euHulle, To 00bIyHO B MII 3anmuckiBaloT TOJNBKO 3HAK ypoOBHS (T. €.

«+» BMECTO «1» M «—» BMECTO «—1»).



Marpuua mianupoBaHus s IByX (hakTOpOB MpUBEIeHA HUXKeE:

N X1 X y
1 - - Vi
2 + - y2
3 : T V3
4 + + V4

Ecau nns nByx (akTopoB Bce BO3MOXKHBIE KOMOWHAIIMM YPOBHEH
JIETKO HAWTH MPSMBIM [epeOopoM, TO ¢ POCTOM YHcia GakTOpoB BO3HHUKA-
€T HEOOXOJMMOCTh B HEKOTOPOM IpHUeMe MOCTPOeHUs MaTpul. PaccmoT-
pUM MpHeM, OCHOBAHHBIA Ha MpaBuje 4YepeJoBaHUs 3HAKOB. B mepBom
CTOJIOLIE 3HAKU MEHSIOTCSI TTOOYepeTHO, BO BTOPOM CTOJIOLIE OHU Yepedy-
IOTCSl Uepe3 J1Ba, B TPETbeM — 4yepe3 4, B YETBEPTOM — 4yepe3 8 U T. . MO

cTeneHsM ABOMKU. Tak, 17s Tpex(paKTOPHOro IKCIePUMEHTA:

N X X X3 y
1 - - - Vi
2 + - - V7
3 - + - V3
4 + + - Vi
5 - - + Vs
6 + 3 + Ve
7 - + + V7
8 + + + Vs

Biusinue ¢pakTopoB Ha PYHKIMIO OTKJIMKA MOXET 3aBUCETh OT YPOB-
Hsl Ipyroro ¢akTopa, WJIh OT COYETaHMsl YPOBHEH HECKOJIbKUX (PaKTOPOB.
Ecnu anpuopHO HEM3BECTHO, UTO TAaKOW 3aBUCHUMOCTU MeX1y (pakTopamu
HET, TO CTPOSIT Pa3BEPHYTYIO MATPUIlYy IJIAHUPOBAHMS, YUUTHIBAIOILYIO HE
TOJIbKO (haKTOpPBI, HO U UX B3aumojaeicTBus. [Ipu 3ToM 3HaKku B cTosIOIAX

IUIST B3aUMOJEUCTBUN TMOJIYYAOT MEPEMHOXEHUEM 3HAKOB B3aMMOIEHCT-



Bytomux ¢aktopoB. s yaodcTBa pacuera cBOOOAHOTO ujieHA @)y Mare-
MaTh4eckoil Mozenu (29) B MaTpuily BBOAST PUKTUBHBIN (aKTOp X .

[TpumMep Mo 00HOM MaTPUIIBI TPUBEIEH HUXKE:

N X0 X X> X3 XX | X1X3 | XoX3 | X1 X0X3 | Y

1 + - - - + + + - Vi
2 + + - - - - + + V2
3 + - + - - + - + V3
4 + + + - + - - - V4
5 + - - + + - - + Vs
6 + |+ |- + |- + |- - Vs
7 + - + + - - + - V7
3 + |+ |+ |+ |+ |+ |t Vs

OcHOBHBIE CBOIICTBA MaTtpuubl INIAHUPOBAHUA SKCIICPUMCHTA!

a) cUMMempu4HOCMb OTHOCUTENILHO LEHTpa SKCIIepUMEHTa
x; =0, (34)

rae i — Homep (aktopa; j — Homep onbIiTa; N — YUCJI0 OMNBITOB;

0) yCIIOBUE HOPMUPOBKU

>

J=1

=N, (35)
B) OpPMOCOHATIbHOCHIb

N

leijxﬁ =0, (36)
<

eciu i # [



r) pomomabenrbHocms — TOUYKM B MaTpulle MUIAaHUPOBaHUS MOAOUparOTCs
TaK, YTO TOYHOCTh MpeACKa3aHus 3HAYeHUN mnapamerpa ONTHUMU3ALNU
OJIMHAKOBA HAa PaBHBIX PACCTOSHUAX OT LIEHTpPA dKCIEepUMEHTa U He 3aBU-
CUT OT HaIpaBJICHHUSI.

CBOWMCTBO OpPTOrOHAIIBHOCTH MO3BOJISIET YIPOCTUTH BBIYHMCICHUS U
NOJIyYUTh HEe3aBUCHUMbIE OLIEHKH K03 (ULIMEeHTOB perpeccuu. ITo o3Haya-
€T, B YaCTHOCTH, YTO 3aMeHa HyJieM Jt000ro koagduuueHTa B ypaBHEHUU
(29) He UBMEHHUT OLIEHOK OCTaJIbHBIX KO3()(PUUHUEHTOB. ITO CBOMCTBO MO-
KET OBITh MOJIE3HBIM, KOTJIa TOYHBII BUJl MOJIeJI HE U3BECTEH U TpedyeTcs
MO DSKCINEePUMEHTAJIbHBIM JaHHBIM OTOOpaTh (HaKTOpbI, CYIIECTBEHHO
BJIMSIIOIINE Ha uccleqyeMblid mapameTp. Eciu ycnoBue opTOroHaibHOCTH
HE BBIMOJIHIETCS, MOCJIe UCKIIOUEHHS] KaXJ0ro He3HauuMoro koshduuu-
eHTa HeOOXOAMMO NIEPECUUTHIBATh OLIEHKU OCTaBLIUXCS KO PUIUEHTOB U
UX JIUCIIEPCHUU.

Marpuiia, yJ0oBAeTBOPsIONIAs YCIOBUSIM CUMMETPUYHOCTH, HOPMHU-
POBKH, OPTOTOHAJILHOCTH M POTOTA0EIbHOCTH, Ha3bIBAETCS ONMUMANbHOU.
Martpuiia niiaHupoBaHMs MOJHOTO (PAKTOPHOTO SKCIEPUMEHTa SIBJISIETCS
ONTUMAJILHOM JJIs IMHEWHBIX MaTeMaTuueckux mojeneid. Eciou xke mozaesnb
COJIEPKUT B3aUMOJIEHCTBUS, TO CBOMCTBO POTOTA0EILHOCTU HE BBIMOIHS-
eTcsl.

Ilopsaook nocmanoexku 3Kchepumenma

JIJ1sl OLeHKM TOYHOCTHM 3KCIEpUMEHTa AJisl KaXaou i-il Touku ax-

TOPHOTO MPOCTpPaHCTBA MNpoBOASAT K ombITOB. B pesyibrare mnomaydaror

3HAYEHUS Vi, Vi2, -, Vik HCCIETYEMOro MapaMeTpa, sl KOTOPbIX HAXOJST
cpellHee 3HaueHue Y, . [Ipu 3TOM OmbITEl B OJJHOW TOYKE MPOBOASAT HE MOJ-

psiZl, a OOXOAST BCe TOYKH B MEPBOM CepHUM OMBITOB, 3aT€EM BO BTOPOH, U



Tak panee 10 K-i. [Ind ymMeHbLIeHUs BIWSHUS BHEIIHEW Cpelbl U HEKOH-
TPOJUpPYEeMbIX (PAKTOPOB BHYTPH KaXKIOW cepud TOUKH (HhaKTOPHOIO Mpo-
CTpaHCTBa OOXOJST CIy4YailHBIM 00pa3oM — PaHIOMHU3UPYIOT MOcCjeAoBa-
TEJIBbHOCTh ONBITOB. J[Ji1 OoJiblllell TOYHOCTH paHJOMHU3AIMIO OIBITOB
MOYHO IPOBECTU € MOMOLIBIO I'E€HepaTopa cilydaHelx uncesn. Hanpumep,
B CJIydae TIOCTAHOBKM JIBYX CEpHii ONBITOB JJIsi SKCIIGPUMEHTOB 2° MOIy-
YUM C YYETOM JAHHBIX TaOJHULbl TAKKE MOCIEA0BATEIbHOCTHU
1 cepus
1,6,5,2,7,3,8,4;
2 cepus
3,1,7,2,4,6,8, 5.

Takum 00pa3om, B MEpPBOW CEpPUU OMBITOB MEPBHIM BBHIMOJIHIETCS
OMbIT B Touke (akTtopHOro mpoctpanctsa Ne 1, BTopsiM — B Touke Ne 6
U T. 1. Bo BTOpOil cepur NEpPBBIM BBITOJHSAETCS ONBIT B Toyke Ne 3,

BTOpPbIM — B TOUKe Ne 1 u T. 1.

Ilposepka socnpouzeodumocmu onvimos
(oonopoonocmu oucnepcuii)

O6paboTka pe3ysbTaTOB BKJIIOYAET MpeaABapUTENbHYIO 00paboTKy
pe3ybTaTOB HKCIEPUMEHTOB, BBIUMCIEHUE KOIP(GUIIMEHTOB perpeccuu
NpoBeJIeHUE psJia MPOBEPOK: OJHOPOJHOCTH JUCIEPCUM (BOCITPOU3BO/IU-
MOCTH ), aJIEKBaTHOCTH MOJEIN U 3HAUUMOCTH KO3 (PUIIUEHTOB.

OIBIT CUMTAaeTCsl BOCHPOM3BOINMBIM, €CIH IUCIIEPCUs G Vi BBIXOJ-
HOro mapameTpa y; OAHOPOAHA B KaxKJ0i Touke (paKTOPHOro MpOCTpaHCT-
Ba. JIJiss mpoBepKH 3TOr0 B KaxKJ0l TOUKe (HaKTOPHOTO MPOCTPAHCTBA MPO-

2
BOJIUTCS OLIEHKA JUCIIEPCUH G ; IO (hOpMyIIe:



['unore3y ogHOPOAHOCTHU (paBEHCTBA) AUCHEPCUN MPOBEPSIOT ¢ MOMOILBIO
kputepusi Koxpena. DTOT kputepuil MpUroJieH IJisi Ciiy4yaen, KOrjaa BO BCeX
TOYKAaX UMEETCS OJMHAKOBOE YHCIIO MOBTOPHBIX OMBITOB. PacueTHoe 3Ha-

YeHHe STOr0 KpUTEPHs ONpeeIstoT no Gpopmyiie:

2
_ maxo,,
- N .
2
Z Oy
i1

Kputnueckoe 3HaueHue Gkp KpUTEpUsl HaXOIST U3 TAOJMIBI pac-

G, (38)

npeaeneHus KoxpeHna (nmpusoxkeHue 3) Mo YKMCIy CTeneHeil cBOOO bl YucC-
JUTENs

f1=K — 1, 3HameHarens =N u ypoBHIO 3HauuMoctH o. Ecmm G,<G,,, ru-
note3a 00 OJIHOPOJAHOCTH AUCIIEPCUN MPUHUMAETCS, B IPOTUBHOM Cllyyae
— oTBepraercs. Bo BTopoM ciiyyae HE0OXOAMMO U3MEHUTh YCIOBUS MPO-
BeJIeHHs dKcniepuMeHnTa (Habop (akTOpoB, OCHOBHOW YpOBEHb (PAKTOPOB,
MHTEpPBAJI UX BapbUPOBaHUs, CIOCOOBI (PUKCUPOBAHUS WM YIpPaBJIeHUS

YPOBHSIMU (paKTOPOB, TOUHOCTH U3MEPUTENLHBIX TPUOOPOB U Mp.).

Pacuem ouenok koappuuuenmoe pecpeccuonHHoz0 ypasHeHus

Pacuer onieHOK K03 PUIMEHTOB ypaBHEHUSI perpeccruu NpOou3BOIUT-
Csl 10 METOAY HAaMMEHBIIINX KBaJApaTOB, IPU 3TOM MUHUMHU3UPYETCS CyMMa
KBaJ[paTOB OTKJOHEHUH MEXJy SKCIEepUMEHTAIbHBIMU 3HAYEHUSIMU HC-
CJIelyeMOro MnapameTpa U 3Ha4eHUsIMH, BEIYMCIIEHHBIMU JIJISI TE€X JKe TOUYeK
(hakTOpHOIrO MPOCTpPAHCTBA MO YpaBHEHUIO perpeccuu. biarogaps npensa-

pUTENIbHOM cTaHjapTU3aluu Maciitada (akToOpoB UM OPTOrOHAJIBLHOCTH



njlaHa SKCIEPUMEHTa, pacueT OLEHOK KO3(P(UIIMEHTOB perpeccuu IMpe-

BpalllaeTcsl B MPOCTYIO apuPMETUUECKYIO TPOLEAYPY

LS
a, =—2. %V,
szl
1 & —
aik :_inxkyj N (40)
N Jj=1

R
a, = — X -
0 N; Oyj.

Jtu pacuerbl 0QOPMIISIIOT B TaOJMYHOM BHJE, HJIS pacuera CyMM,

BXOJAIIMX B (OPMYJIBI HAZO ajredpanvyeckd CyMMUpPOBATL CTONOEL y,,

IIpru 5TOM MJIA KAXKIOI'0 3JICMCHTA CYMMbI 3HAK 6epeTc;1 N3 COOTBCTCTBYIO-

uiero croidua ¢pakropa (peaibHOro Wik (UKTUBHOTO).

Ilposepka 3nauumocmu Ko3hpuyuenmoe pezpeccuu

He Bce uneHbl MaTeMaTndeckoil moaenu (29) MoryT BHOCUTH Cyllle-
CTBEHHBI BKJIaJ B pe3ysbTaT (YHKUUM OTKJIMKA. 3HAUYCHUE HEKOTOPBIX
ciaraeMbIX MOXeT ObITh Ha Bceil 00siacTu onpeeneHust (pakTopoB OJU3KO
K HYJIIO WJIM HE IPEBBIMIATh MPeAesbl CTAaTUCTUYECKOW NMOrpelmHocT. Ta-
KHe cllaraeéMble MOT'YT ObITh OTOPOILIIEHBI, YTO CYILIIECTBEHHO YIPOCTUT Ma-
TeMaTU4YecKyo Mmojeib. [IpoBepka 3HaUUMOCTH KO3 (PUIIMEHTOB perpec-
CHUU O3HayaeT MPOBEPKY OCHOBHOM IMIOTE3bl 00 WX 3HAYMMOM BKJIaJie B
[OJIyYaeMBbIU pe3yJIbTar.

['unore3y 0 cTaTUCTUYECKOW 3HAUMMOCTH (OTJIUYUM OT HYJIsI) KOA(D-
(GULIMEHTOB perpeccuu MpoBepsitoT Mo kputeputo CTrlogeHTa. PacyeTHoe
3Ha4Y€HUE £, 3TOr0 KpUTEPHUs ONPEAEIISIIOT KaK YaCTHOE OT JEJICHUS MO JIst

K03(1)(1)I/IL[I/ICHT8, d; Ha OLCHKY €Iro CpCAHCKBAAPATUIYCCKOT'O OTKIIOHCHHS G, .



‘al.
t, = p (41)

a

B nonxHoM ¢akToOpHOM 3KCIepUMeEHTe, Onaroaaps oJWHAKOBOM yaa-
JIEHHOCTH BCEX DKCIIEPUMEHTAIBHBIX TOUEK (DAaKTOPHOrO MPOCTPAHCTBA OT
[IEHTpa IKCIEPUMEHTA, OLIEHKH BceX KOA(PGhUIIMEeHTOB ypaBHEHUS perpec-
CHUM HE3aBUCUMO OT WX BEJIMUYMHBI BBIYUCIISIIOTCS C OJUHAKOBOW IMOTpEIll-

HOCTBIO (HpI/I BBIIIOJIHCHHUH YCJIOBHA BOCIIPOU3BOAUMOCTHU OHBITOB)I

o, =20 (42)

rac 6, — Ou€HKa JUCIIEPCHUU BOCIIPOU3BOIUMOCTH SKCIICPUMCHTA,
Y

N
Zo'yj

=1
=N (43)

Kpuruueckoe 3HaueHUE KPUTEPHUS f,, HAXOIAT U3 TAOJIMLbl pacnpese-
nenust CThIOJIEHTa MO YMCITy creneHeil cBodoabl f=N(K—I) u ypoBHIO 3Ha-
YUMOCTH o (CM. Ipusioxenue 2). Eciu £,>t,,, TUIoTe3a 0 3Ha4uuMOCTH KO (-
duLMeHTa a; TpUHUMAaETCs, B MPOTUBHOM cliyyae KOd(PPUIIUEHT cUUTaeTCs
HE3HAYMMBIM U MIPUPABHUBAETCS HYJIIO.

He3naunmocTh Ko duiimeHTa MoxkeT ObITh 00YCJ/IOBJIEHA HEBEPHBIM
BBIOOpOM HHTepBasia BapbupoBaHus (aktopa. [losTomy mHOrna ObiBaeT
MOJIE3HBIM PACIIMPUTh MHTEpPBaJl BapbUPOBAHUS U MPOBECTU HOBBIN IKC-

NIEPUMEHT.

Ilposepka aoexeamnocmu noyuennoii MM
AodekeamHocme mamemamu4eckou Mooeau — CBOWCTBO MPABUIBHO

OTpaxxaTb pCaJIbHBIC ITPOUECCHI, ITPOTCKAOIIUEC B UCCIICAYCMOM OOBEKTE.



JIiis IPOBEPKHU TUITOTE3HI 00 aJeKBATHOCTH MATEMaTUYECKON MOIEIIH
HGO6XOI[I/IMO CPAaBHUTH ABC JUCIICPCHUU!
a) OCTATOYHYIO JUCIICPCHUIO, UK JUCIICPCUIO aICKBATHOCTHU, 3aBUCAIIY IO
OT PA3HOCTHU MEXKAY 3HAYCHUAMU yipa pacCHUTAHHBIMHU I10 MaTeMaTHu4eCcKOMn
MOJCJIN, U SKCIICPUMCHTAJIbHBIMHU PE3YJIbTATAMHU V.
2 1 S ( )2
O, = m;; Yip = Vit

I (44)
2 1 - TP
O _(N—L);(y’p yj) ;

rjae L — 4nciio 3HaUUMBbIX KO3 (DUITMEHTOB UCCIIeAYyEeMOro ypaBHEeHUS
perpeccuu, He CUUTas dy ;
0) IrMcrnepcuto BOCHPOU3BOJUMOCTH, XapaKTEPU3YIOIIYIO OTPEIIHOCTH

€IMHUYHBIX HAOJIFOIEHUN:

1 N
2 2
O, = Z O, .
N ‘3

N3 hopmyJibl cieyer, 4To JUCTepCus MOrPelIHOCTH € JMHUYHBIX
HaOJII0ACHUM MOKET OBbITh OlLICHEHA JIMIIIb IyTEM CPpaBHEHUS pe3yJIbTaToOB
HECKOJIBKUX MapaJlIeNIbHbIX OIBITOB, IPOBOJIUMBIX B KAXKJIOW IKCIIEPUMEH-
TaJILHOU TOYKE.

AJZIEeKBaTHOCTb MO/IEJIN MpoBepsieTcs no F — kpurepuro Puinepa. Ero
pAacyeTHOE 3HAYEHUE HAXOAAT KaK YaCTHOE OT JIeJIEHUS OLEHKUA AUCIIEPCUU

AJICKBATHOCTH HA OLCHKY AUCIICPCUU CANHUYIHOI'O H&6HIOI[€HI/ISI
Fp=—F. (45)

Kpurtnueckoe 3HaueHue [, HaAXOAAT U3 TaOJULBl paclpeiesleHUs

Qumepa (npunoxeHue 4) MO YUCIY CTeneHed CBOOOABI YHUCIUTENS



fi=K(N-L), 3namenatens f,=N(K—I) u ypoBHIO 3Ha4uMocTH o. Eciu
F,>F,,, runore3a 00 aleKBaTHOCTH OTKJIOHSETCS.

Kak mpaBuiio, BHauaje MPOBEPSIOT aJIeKBaTHOCTH JIMHEWHOM Mmare-
Matuudeckoit Moaenu. Ecnu mpenmonokeHrne o0 aJeKBaTHOCTH TOJTBEP-
KJaeTcsl, TO B KaueCcTBe OKOHYATEJIbHOM BBHIOMPAIOT JIMHEHHYIO MOJIEIb;
€CJIM OTKJIOHSIETCSI — J00aBIIsStOT 3P (HEeKT B3auMOJEHCTBUS C HAWOOJIBIIUM
KO3 PUIIMEHTOM U BHOBH IMPOBEPSIOT TMIIOTE3Yy, U TaK JI0 T€X MOp, MOKa
CYIIECTBYIOT CTeleHu cBoOo1bl. Bo3MokHO, TpebyeTcsl HCI0JIb30BaTh MO-
nenb 0oJiee BBICOKOTO MOPsIKa.

Ecau B pe3ynbTaTe Mojiesib BCe JK€ OKazaiach HeaJeKBaTHOM, 9TO TO-
BOPHUT O TOM, YTO THII MaTeMaTHUeCKOW MOJieJId BEIOpaH HeyJauHo, U MPH
JaHHOM IITyMOBOM yPOBHE M KJIacC€ TOYHOCTH U3MEPHUTEIbHBIX IPHOOPOB
MaTeMaTHdeckas MOJAeNb O KHA OBITh YTOYHEeHa. B gacTHOCTH, BO3MOXK-
HO B HE€ BKJIFOUCHBI HE BCE CYIIECTBEHHO BIIMSIONINE (PAaKTOPHI.

Ilepexoo Kk puzuueckum nepemeHHbIM

Jl1s1 3amucu MaTeMaTHYeCKOM MOJIENTH B peasIbHBIX (DU3NYECKUX Be-
JIMYUHAX MPOU3BOAAT 0OpaTHBIN MepeXo/ OT CTaHAaPTU3UPOBAHHOTO
Maciirada K HaTypaJdbHOMY. DTO MOXHO C/IeJIaTh C TIOMOIIBIO COOTHOIIIe-

HUA

X, =~———2 (46)

ITocne gero IIPOBOJAT anre6paI/IquKoe YIIpomreHHUe IOJIY4CHHOI'O

YPaBHCHUS PCrpeCCU U 3allUCbIBAIOT OKOHYATEJIbHBIN BHUJ MOACIIN.



3. CocTaBjieHUE TEXHHYECKOI0 3alaHUs HA U31CJTUH MAIINHOCTPOCHUA

U NIPOrpPaMMHbIe IPOAYKTHI

[lepBUYHBIM, OCHOBOMOJIATAIOIIUM JOKYMEHTOM, KOTOPBIM PYKOBO-
JACTBYIOTCSI IPOEKTUPOBILUKY, MPUCTYyNasi K pa3padOTKe HOBOIO U3/Eius,
sABJIsIETCSl TexHUYecKoe 3aaanue. OHO onpenesisieT OCHOBHbIE HAIIPABIECHUS
pa3pabOTKU: KOHCTPYKLIMM U MPUHIUIIBI pabOTHI Oyayiiero uzaenus. Tex-
HUYeCcKOoe 3a/laHKe, C OJTHON CTOPOHBI, OTpaXkaeT MOTpeOHOCTH OOIIecTBa B
HOBBIX M3JENHUSIX, C ApYroil ] TeXHHYecKue U TeXHUKO-DKOHOMUYECKUE
XapaKTepUCTUKU OyyIIero u3aeusl.

Texnuueckoe 3ajjaHue SIBJISETCS HAYallbHBIM 3TanoM padoT U Cco-
CTaBJIsieTCs Ha Bce pa3pabOTKU W BUABI paboT, HeoOXoAUMBIE AJis co3/a-
HUs HoBoro wu3zenus. (OHO MOXET [MpeauecTBOBaTh  HAy4HO-
UCCJIeI0OBATENIbCKUM U OMBITHO [ KOHCTpykTOopckuMm padotam (HHUOKP).
TpeOoBanus, BKIIIOUaeMble B TEXHUYECKOE 3alaHue, JOJKHbBI OCHOBBIBATh-
Csl Ha COBPEMEHHBIX JOCTH)XEHUSX HAyKHM U TE€XHUKHU, HA BBINOJHEHHBIX
Hay4YHO-HCCJIeI0BATEILCKUX U IKCIIEPUMEHTAIIbHBIX paboTax.

TexHuueckoe 3a7aHue JOKHO YCTaHABIMBATH ClEAYIOLIME MOKa3are-
1 pa3padaThiBAEMOro M3/EJus: MPOTrHO3UpyeMbIe TToKa3aTelld TEXHUYECKO-
ro YPOBHSI U KauecTBa; OCHOBHOE Ha3HAUYE€HHE, XapaKTEPUCTUKU PhIHKA COBI-
Ta; TEXHUYECKHE M TAKTHKO-TEXHUYECKHE XapaKTepUCTHKH, YPOBEHb CTaH-
JapTy3alvi U YHU(UKAIMY; TEXHUKO-DKOHOMUYECKHUE MOKa3aTeln; MaTeHT-
HO-TIPaBOBBIE MTOKA3aTeNH; CelIMalIbHbIe TPEOOBAHUS K U3JIEJIUIO U JIP.

B TexHMYecKUX 3alaHUSIX OTOBApUBAIOTCS ATalbl Pa3paboOTKU U Cpo-
KU BBIMIOJIHEHUSI KQXKI0T0 3Tana u pa3padOTKH B L[EJIOM.

KadecTBo TexHHUYECKOro 3ajlaHusi oOecrieunBaeTcsi 00beMOM M MOJI-

HOTOM cOopa MaTtepuajioB, HEOOXOAUMBIX sl pa3padoTku. IIpu pazpadboT-



K€ UCIOJIB3YIOTCS CIeAyIolMe MaTepualibl: Hay4YHO-TeXHU4Yeckass uH(op-
Malus; NaTeHTHasl MH(opMalusl; XapaKTepUCTUKa PhIHKA cObITa; XapaKTe-
pPUCTHKA TPOM3BOJICTBA, HA KOTOPOM WH3JleNiue OyJeT H3rOTaBIMBATHCS
(TeXHOJOTMYeCcKasl OCHAILIEHHOCTh, KBAIU(UKALUS KaJApPOB, TEXHOJIOTHYe-
CKasl IMCLIMIIMHA, YPOBEHb OpraHu3alluu Tpyaa U Jp.).

Texnuueckoe 3aanue pazpabaTbiBaeTcs, Kak MPaBUIIO, OpraHu3alu-
eii- pa3padOTYMKOM, HO OHO MOXKET OBITh Pa3padOTaHO M 3aKaA3UMKOM.
OO0s13aHHOCTD 3aKa3uuKa — MPedbsBUTH Pa3pabOTUMKY HCXOJHBbIE JaHHBIE
1Sl pa3pabOTKU U3JIeTusl.

TexHuyeckoe 3aganne oQOPMIISIFOT B COOTBETCTBUM C OOIIMMU Tpe-
OOBaHUSIMU K TEKCTOBBIM KOHCTPYKTOPCKHMM JIOKYMEHTaM Ha Juctax (op-
mata A4 , kak npaBuio, 0e3 paMKU U OCHOBHOU Hajanucu. Homepa nuctoB
(cTpaHMI]) MPOCTABIISIIOT B BEpXHEH yacTu aucta Haj TekcToM. K TexHuue-
CKOMY 3a/IaHUI0 MPUJIAratoTCsi CXeMbl U 3CKU3bl HAMETOK MO0 KOHCTPYKIIUU
Oylyuiero u3aesnus, a AJjisi TEXHOJIOTMYECKUX pa3padoTOK — TeXHOJoruye-
CKHe M TeXHUKO-3KOHOMHYECKHEe MOKa3aTeIu CYIIEeCTBYIOIIEro MpoOn3BO/I-
ctBa. TexHuueckoe 3aiaHue JOJKHO COAEP)KAaTh MAKCUMYM HH(pOpMALINH,
oOseryaronieil padboTy KOHCTPYKTOpa U COKpalllatolel CpOKU pazpaboTKH.

Opranuzanusi pa3padOTKU CI0KHBIX U3AIUHN, TpeOYIOIUX OOIbIINX
TpyJ03aTpaT, HykaaeTcsi B ocodom noaxoje. /1o pazpaboTku TeXHUYECKOo-
ro 3aJaHus 3TUX W3JeNIUid MPOBOJUTCS CaMOCTOSITEIbHBIN BUA padboT —
pa3paboTKa aBaHMPOEKTA.

Aeannpoexkm 1103BoJIsIET OoJsiee rIyOOKO MpeaBapuTebHO Mpopado-
TaTh KOMILIEKC BOIPOCOB, OMpPEAENsIONNX HEeOOXOJUMOCTh U 1eJIeco00-
Pa3HOCTh CO3JIaHKSI HOBOT'O M3Jieisl. ABaHIIPOEKT pa3padaThiBatOT OObIY-

HO Ha NPOJIYKIMIO MAIIUHOCTPOEHUS] U MPUOOPOCTPOEeHUsI. ABAHIPOEKT



pa3padaTbIBaeTCsl COTJIACHO MeToAuYecKuM ykazanusMm P/l (pykoBoasinuii
JOKYMEHT) M CIIy)KUT UCXOJHOM JOKyMEHTaluHueu sl pa3pabOTKU TEXHH-
yeckoro 3ajanus. PazpaboTka aBaHIpoeKkTa JOJKHA rapaHTUPOBATh BO3-
MOXXHOCTb CO3JIaHUsl NPOAYKLMH, OTBEYAIOLIEH MO CBOUM TEXHUKO-
SKOHOMUYECKUM I10Ka3aTeJIsIM BBICIIEMY MUPOBOMY YPOBHIO Ha MOMEHT
OCBOEHUS €€ B IIPOU3BOJICTBE.

ABaHIPOEKT JI0JKeH 00eCrieYnBaTh:

(opMupoBaHHE MPOTPECCUBHBIX HCXOJHBIX TPEeOOBaHUIl K HOBOMY
U3JEJINI0, OTBEYAIOIMX BbICILIEMY MUPOBOMY YPOBHIO, U CO3JaHUE Ipe-
NOCBUIOK JIJIsSl €ro paldOHaIbHOW pa3pabOTKH, MPOU3BOACTBA U IKCILTya-
Talluu;

BBISIBJIEHME HEOOXOJMMON MOTPEeOHOCTHM B MAaHHOM W3AEIUHU JUIs
BHYTPEHHETO PbIHKA U DKCIIOPTA;

COKpallleHHEe CPOKOB M 3aTpaT Ha pa3pabOTKy MU OCBOEHUE HOBOH
OPOJYKIMK 3a CUET TUIATeJbHOW MpeaBapUTEIbHONW MPOpPabOTKH OCHOB-
HBIX BOIPOCOB U CHUIKEHHSI BEPOSITHOCTU OIIMOOK B Mpollecce JalbHew-
X padoT.

B mponecce pazpaboTKH aBaHMPOEKTa MPOBOMST MATEHTHBIE HCCIIe-
JOBaHUS TEXHUYECKOTO YPOBHS U TEHJCHIIUNA pa3BUTUS TEXHUKH, TEXHUKO-
SKOHOMUYECKUE pacueThbl, KOHCTPYKTOPCKUE MPOPAOOTKH, OCYLIECTBISIOT
NPOrHO3MPOBAHUE OCHOBHBIX PalOT MO BCEMY YKU3HEHHOMY LUKIY H3/e-
JMs C UCIOJIb30BAaHUEM KOJIMYECTBEHHBIX METOJIOB ONTHUMM3ALUM Iapa-
MeTpoB. Pa3paOoTaHHBI aBaHMPOEKT MOJBEPraloT AKCHEPTU3E TEXHUKO-
SKOHOMHUYECKHUX MoKazareseld. Pe3yabTaThl sKcnepTusbl 0POPMIISIOT 3KC-
NEePTHBIM 3akitoueHreM 1o dopme, ycrtanosinennod ['OCT 15.011-82. Ha

CpeACTBa U3MEPEHUI MPOBOASIT METPOJIOTHYECKYIO IKCIIEPTU3Y.



B KOMILIEKT JOKYMEHTOB aBaHIIPOEKTa B OOIleM CiIy4yae BKJIFOYAIOT:
NOSICHUTEJIBHYIO 3alKUCKY, BEIOMOCTh aBaHIIPOEKTa, CXEMBbI, TAOJIMIIbI U pac-
YeThl, YepTex OOIlero BUja, rabapuTHBIN uepTex. ABaHIPOEKT mepes yT-
BEPXKJICHUEM PACCMATPUBAET KOMUCCHS, COCTOSILAS U3 MPEACTAaBUTENIEN pa3-
paboTyMKa U 3aKa3zuyMKa, ¢ MpuUrJiallieHueM, Mpyu HeOOXOAUMOCTHU, CrielUalIu-
CTOB JPYTUX 3alHTepecOBaHHBIX opranu3auuid. [1o pesynbraram paccmoTtpe-
HUSL ABAHITPEKTA COCTABIISIFOT MMPOTOKOJI K IIPU MOJIOKHUTEBHBIX Pe3yJIbTaTax
PacCMOTpPEHHMs aBAHIIPOEKT PEKOMEHIYIOT K YTBEPKACHHUIO.

OOmui nopsiioK pa3paboTKU U YTBEPXKACHHUSI TEXHUUYECKOTo 3aja-
HUsl, IpUBe/IeH B Ta0I. 1.

Pa3zpaboTka TEeXHHWYECKOTrO 3ajJiaHusl Ha MPOrpaMMHbIE MPOIYKThI

uMeeT cBou ocoOeHHocTH. Pazpabotka ocymiectBisiercs: coriacHo ECII]]
(I'OCT 19.201-78).
Texnuueckoe 3aaanue odopmisiercst B coorBetctBuu ¢ ['OCT 19.201-78
Ha Juctax ¢popmara A4 , kak npasuiio, 6e3 3amnojHeHus nojei aucrta. Ho-
Mepa JIMCTOB (CTpaHMI]) MPOCTABJISIIOT B BEpXHEHl YacTW JUCTa Haj TeK-
cToM. JIuCT yTBepKAeHUSI U TUTYJIbHBIN JTUCT O(OPMIISIIOT B COOTBETCTBUU
¢ I'OCT 19.104 — 78. MadbopmMallMOHHYIO YacTh (AaHHOTAILMIO U COJIeprKa-
HUE), JIUCT PerucTpalud U3MEeHEHU JoMmycKaeTcsi B JOKYMEHT He BKJIIO-
YaTk.

JInst BHeCeHUs] U3MEHEHUM WJIA JOTOJIHEHUM B TEXHUYECKOE 3a/laHue
Ha TMOCIEAYIOIUX CTAAUSX Pa3pabOTKU MpOorpaMMbl WJIM MPOTPAMMHOTO

NU3ACJINA BBIITYCKAOT HOITOJTHCHUC K HEMY. CornacoBanue u YTBECPIKACHHUC



Tabmauna 1

HOpﬂ,Z[OK IMOCTPOCHMUS, NU3JIOKCHUA U O(i)OpMJ'IeHI/ISI TCXHHUYCCKOI'O 3alaHU A

OcHOBHBIE pa3ebl

[IpumepHbIii TepedeHb paccMaTpUBaeMbIX BOIIPOCOB

1 2
HaunmenoBanue HaunmMenoBanue u ycioBHoe o0o03HaueHue mpoaykiuu. KpaTkas
u 00J1acTh XapaKTepUCTHUKA OOJACTU TEXHHUKHA, B KOTOPOW HCIOIB3YIOT
MIPUMEHEHUS OPOAYKIHIO. BO3MOXKHOCTH HCHOJIB30BAHMS JIsl MTOCTaBKH Ha
(MCTIOTB30BAHUSA ) AKCTIOPT
OcHoBaHue [lonHOE€ HaMMEHOBaHUE JOKYMEHTA, HA OCHOBAaHUU KOTOPOIrO pas-

JUIS1 pa3paboTKH

pabaThIBAIOT MPOYKIUIO; OpraHu3aIus, yTBEPAUBIIAs 3TOT JOKY-
MEHT, U JaTa ero yTBepxkaenus. HanmenoBanue u ycioBHoe 000-

3HAYCHHUC TCMbI paBpa60TKI/I

[{enb OKcIulyaTalluoHHbIE U (QYHKIMOHATbHbIE HAa3HAUEHUS U TMepCreK-
Ha3HAYEHUE TUBHOCTH MTPOAYKIIUH

pa3paboTKu

HNcTounnkn [lepeueHb HayYHO-MCCIIEIOBATEIBLCKUX U JIpyTUX padoT. [lepeuenn
pa3zpaboTku AKCIIEPUMEHTAIILHBIX 00Pa3Il0B UM MAaKEeTOB

TexHuueckue CocTaB mpoayKIuK U TPeOOBaHUSI K KOHCTPYKTUBHOMY YCTPOMCT-

(TAaKTUKO-TEXHUYECKHE)

TpeOoBaHUs

By. [lokazartenu HazHaueHus. TpeGoBaHus K HajexKHOCTU. Tpedo-
BaHUsI K TeXHOJOTruYHOCTH. TpeGoBaHus K ypOBHIO YHUPUKALIMKA U
cTanaapTuzanuu. TpeboBaHusl 6€30MaCHOCTU. DCTETUYECKUE U dp-
roHomuueckue tpedoBaHus. TpeOoBaHMs K MATEHTHON YUCTOTE.
TpeGoBanus K COCTAaBHBIM YaCTSM POy KIUU, CHIPBIO, HCXOTHBIM
M 3KCIUTyaTallMOHHBIM MarepuajgaM. Y CJIOBUS 3KCIuTyaTanuu. J[o-
NOJIHUTENIbHbIE TpeOoBaHus. TpeOoBaHUS K MapKUpOBKE U yIma-
KoBKe. TpeboBaHMs K TPaHCHOPTUPOBAHUIO U XpaHeHuto. Creru-

aJbHBIE TPEOOBAHUS

DKOHOMHUUYECKHE

IIOKa3aTcJIn

OpueHTHpOBOYHAS SKOHOMHYeCcKass 3(h(PEKTUBHOCTh U CPOK OKY-
naeMocTH 3arpar. JlumutHas nena. lIpeanonaraemas rogosast mo-
TpeOHOCTh B MPOAYKIIMU. DKOHOMHYECKUE MPEUMYIIECTBA pa3pa-

OaThIBaEMOU MPOIYKIIUU IO CPABHEHUIO C aHATIOTAMHU




OxoHuyanue Tao6. 1

1

2

Craauu u dTarbl

pa3paboTKu

Craaum pa3pabOTKH, 3Tarnbl padOT U CPOKHU MX BBIMOJHEHUS (Cpo-
KM, YKa3bIBaeMble B TEXHUYECKOM 3aJaHUH, SBIISIFOTCS OPUEHTUPO-
BOYHBIMHU, OCHOBHBIE CPOKM YKa3bIBalOTCS B TulaHe paboT WM B
JIOTOBOPE); MpeNpUsSTUE-U3TOTOBUTENb pa3padaThiBAEMOro u3Je-
TS, TepeueHb JOKYMEHTOB, IPEJICTaBIISIEMBbIX HAa DKCIEPTU3Y, a

TAKI)KC CTaIUH, HAa KOTOPBIX OHA IIPOBOAUTCA, H MCCTO IIPOBCACHUA

ITopsimokx KOHTpOJIsS

[lepedenb KOHCTPYKTOPCKUX JOKYMEHTOB, TOJJIEKAINX COTJIACO-

Y IPUEMKHU BAHUIO U YTBEPKJIECHHIO, U NEPEUYECHb OPraHU3alUN, ¢ KOTOPbIMH
CJIeIyeT COIJacoBBIBaTh JOKyMEHTHL. OOmue TpeOOBaHMS K MpHU-
eMKe pabdoT Ha cTagusX pa3pabOTKU; YUCIO HM3rOTaBIMBAEMbIX
OIBITHBIX 00PA3LOB POy KIINH

[Ipunoxenue IlepeueHp Hay4HO-HMCCIIENOBATENBCKUX U APYTUX padoT, oboc-

K TCXHUYCCKOMY

3aJaHHIO

HOBBIBAIOIIUX HEOOXOIUMOCTh IPOBEACHHUS pa3paboTku. Yep-
TEXHU, CXEMBbI, OIHCAHUsA, 00OCHOBAHUS, pacyeThl U JIPYTUe JI0-
KYMEHTBI, KOTOpbI€ JOJDKHBI OBITh HCIIOJIB30BAHBI IPU pa3pa-
OOTKe.

[lepeyeHb 3aMHTEPECOBAHHBIX OpraHU3aIlMi, ¢ KOTOPBIMH COTIJIa-
COBBIBAIOT KOHKPETHbIC TEXHMYECKHUE PEIICHUsS B IpoIiecce pa3pa-
O0O0TKH TpoayKnuu. IlepedeHh HOBOrO TEXHOJIOTHYECKOTo 000py-

JIOBaHMSI, HEOOXOIUMOTO JIJIS BBIITY CKa HOBOM MPO/Ty KITMH

HOITIOJIHCHHUA K TCXHUYCCKOMY 3ddaHHUIO IMIPOBOJAT B TOM KC ITOPAAKE, KO-

TOpHﬁ YCTAHOBJICH JIA TCXHUYCCKOI'O 3aaHU.

TexHuueckoe 3alaHUC Ha IPOrpaMMHBIC IMPOAYKTHI JOJIZKHO COLCP-

XKATh CIEAYIOLINE Pa3/IeIibl:

- BBEJIEHUE;

- OCHOBaHUS JIJIs pa3paOOTKH;




- Ha3HauYeHHe pa3padOTKH;

- TpeOOBaHUs K MPOrpaMMe Wi NPOrpaMMHOMY U3JIEJIUIO;

- TpebOBaHUs K MPOrPaMMHOI IOKYMEHTAlINH;

- TEXHUKO-DKOHOMHUYECKHE MMOKa3aTellH;

- CTaJIMU U 3Tanbl pa3padoTKH;

- IOPSIAOK KOHTPOJISL U IPUEMKH.

B TexHuyeckoe 3aaHue JI0MyCKaeTCsl BKIIOYaTh MpUiokeHus. B 3aBu-
CUMOCTH OT OCOOCHHOCTEN MPOrpaMmbl WJIA MPOrPaMMHOIO U3/eIUs 10Ty C-
KaeTcsl yTOUHSITh Co/iepKaHue pa3/iesioB, BBOJAUTH HOBBIE pa3zelibl WIh 00be-
JVHSITH OTJIEJIbHbBIE U3 HUX.

Copnep:kaHue pa3zielioB:

B paznene «Beenenue» yka3blBalOT HAMMEHOBaHUE, KPaTKYIO Xapak-
TEPUCTUKY OOJIACTU MPUMEHEHHUS IPOrpaMMBbl UM MPOTPAMMHOI0 U3JIeus
1 00beKTa, B KOTOPOM HCIOJIB3YIOT MporpaMmy WM MporpaMMHOE u3je-
nue.

B pazgene «OcHoBaHMs AJis1 pa3pabOTKU» JOJKHBI OBITh YKa3aHBbI:

- JOKyMEHT (AOKYMEHThI), HA OCHOBAaHUU KOTOPBIX BEJETCs paspa-
0O0TKa;

- OpraHu3alusi, yTBepJUBILIasl 3TOT JJOKYMEHT, U JilaTa ero yTBepxk/e-
HUS;

- HaMMeHOBaHue U (W) YCIOBHOE 0003HAaYeHUE TEMBI pa3pabOTKH.

B paznene «Haznauenune pazpaboTKu» JOJKHO OBITh YKa3aHO (PYHK-
MOHAJIbHOE M DJKCIUTyaTal[AOHHOE Ha3HaueHHe MpPOrpaMMbl HWJIU MPO-
IpaMMHOIO U3JEJIHsL.

Paznen «TpebGoBaHusi kK mporpaMMe WM MPOTPAMMHOMY H3EITHION

JOJKEH COAepkKaTh ciieAyrollne NoApa3/iesibl:



- TpeOOBaHUS K PYHKIIMOHAIBHBIM XapaKTepUCTUKAM;

- TpeOOBaHUS K HaJIe)KHOCTH;

- YCIJIOBMSI SKCILTyaTaluu;

- TpeOOBaHUS K COCTaBY U MapaMeTpaM TEXHHUYECKUX CPEJICTB;

- TpeOoBaHUs K MH(GOPMALIMOHHOM W MPOrpaMMHOM COBMECTUMOCTH;

- TpeOOBaHUS K MAPKUPOBKE U YIIAKOBKE;

- TpeOOBaHUS K TPAHCIOPTUPOBAHUIO U XPAHEHHUIO;

- crelMajgbHble TPEOOBAHUSI.

B noapasnene «TpeboBaHus K (QYHKIMOHAIBHBIM XapaKTEPUCTHU-
Kam» JIOJKHBI ObITh YKa3aHbl TPeOOBaHUS K COCTABY BBIMOJIHSIEMbIX (YHK-
I[Mid, OpraHu3alliid BXOJAHBIX U BBIXOJIHBIX JaHHBIX, BPEMEHHBIM XapaKTe-
pUCTUKaAM U T. II.

B noapaznene « TpeboBaHus K HAACKHOCTU» JTOJKHBI OBITh YKa3aHbI
TpeOOBaHMsI K O0ECIEeUeHHUI0 HaJIe)KHOI0 (PyHKIMOHHMpOBaHUs (obecreye-
HUS YCTOMUYMBOro (BYHKUHMOHUPOBAHUSI, KOHTPOJb BXOJHOW U BBIXOJHOMN
nH(dopMalu, BpeMsi BOCCTAHOBJIEHHUS TTOCJIe OTKasa U T. I1.).

B noapaznene «YcioBus 3KCIUTyaTaliu» JOJKHBI OBITH yKa3aHbI
YCJIOBUSI DKCIUTyaTalluM (TeMIiepaTypa OKpY>Karolllero BO3/yXa, OTHOCH-
TeJIbHasl BIIAXKHOCTb U T. M. JiIsl BBIOpAaHHBIX TUIIOB HOCUTENEH JaHHBIX),
Opy KOTOPBIX JOJDKHBI OOecreurBaTbesl 3aJlaHHble XapaKTEPUCTUKH, a
Tak)ke BHJ OOCITY>KUBaHHUSI, HEOOXOJUMOE KOJUYECTBO W KBaJIU(pUKAIHUS
nepcoHaia.

B noapasnene « TpeboBaHusi K COCTaBy U NapaMeTpaM TeXHHYECKUX
CPEACTB» YKa3bIBaIOT HEOOXOJUMBIN COCTAaB TEXHUYECKUX CPEJICTB C yKa-

3adHUCM UX OCHOBHBIX TCXHUYCCKUX XAPAKTCPUCTHUK.



B noapaznene «TpeboBanusi k nHGOPMALIMOHHOW M MPOTrpaMMHOMN
COBMECTUMOCTH» JIOJUKHBI OBITh yKa3aHbl TpeOOBaHUS K HHQPOPMAIUOH-
HBIM CTPYKTypaM Ha BXOJI€ ¥ BBIXOJI€ U METOJaM pelleHUs], UCXOIHBIM KO-
JaM, sI3bIKaM MPOrPaMMHUPOBAHUSI U MPOTrPaMMHBIM CpEeJCTBaM, HCMOJIb-
3yEeMBbIM MIPOrpaMMOM.

[Ipu HEOOXOAMMOCTH JOJKHa obecrneuynBaThes 3aluTa HHpopma-
UUU U IPOrpaMM.

B noapaznene «TpeboBaHus kK MapKUPOBKE U YIIaKOBKE» B 00IIeM
cilyyae YKa3bIBalOT TpeOOBaHUsI K MapKUPOBKE MPOrpaMMHOrO U3Jeius,
BapUaHThI U CIIOCOOBI YITAKOBKHU.

B noapaznene «TpeGoBaHUs K TPaHCIIOPTUPOBAHUIO U XPAHEHUIO»
JOJKHBI OBITh yKa3aHbl JIJI1 TPOrpaMMHOTO M3JIe/IUsl YCJIOBUSL TPaHCIOP-
TUPOBAHUS, MeCTa XPaHEHUsl, YCJIOBUSl XpaHEHHUs, YCIOBUS CKJIaIUpOBa-
HUsl, CPOKU XPaHEHUS B Pa3/IMYHBIX YCIOBUSIX.

B paznene «TpebGoBaHus K MPOrpaMMHOM JHOKYMEHTALUM» JIOJIKEH
OBITh yKa3aH MpeaBapUTEIbHBIA COCTaB MPOrPaMMHON JOKYMEHTAlUU U,
py HEOOXOMMOCTH, Criel[uajbHble TPEOOBaHUS K HEM.

B pazgene «TexHMKO-3KOHOMHYECKHE MOKAa3aTesin» JOJKHBI OBITh
yKa3aHbl: OPUEHTUPOBOYHASL SKOHOMHUYecKasi 3¢ (HeKTUBHOCTh, Mpernoa-
raemas rojioBasi noTpeOHOCTh, SKOHOMUYECKHE MperuMylllecTBa pa3padoT-
KA TI0 CPAaBHEHUIO C JIYUIIIMMHU OT€UECTBEHHBIMU U 3apyOeKHBIMU 00pa3-
aMH UJI aHAJIOTaMH.

B pazgene «Ctaguu u 3Tamnbl pa3pabOTKH» YCTaHABIMBAIOT HEOOXO-
IUMBbIE CTaJuM pa3pabOTKH, dTanbl U coAepkaHue paldoT (lepeyeHb Mpo-

'paMMHBIX JOKYMCHTOB, KOTOPBLIC HOJIZKHBI OBITH p33pa6OTaHBI, corijiaco-



BaHbl U YTBEPKJEHBI), a TAK)Ke, KaK MPaBUIIO0, CPOKU Pa3pabOTKU U OIpe-
JEJSIIOT UCTIOJTHUTEIEH.

B paznene «Ilopsimok KOHTPOJISI U MPUEMKW» JTOJAKHBI OBITh YKa3aHbI
BU/JIbl UCTILITAHUM U 0011Me TpeOOBaHUsI K MpUEMKe PaOOTHI.

B npuioxeHusx K TeXHUUYECKOMY 3aJaHHUI0, NIPU HEOOXOJAUMOCTH,
PUBOST:

- IepevYeHb HaYyYHO-UCCIe0BATEIbCKUX U IPYTUX paboT, 00OCHOBHI-
BaIOLIUX Pa3padoOTKYy;

- CXeMbl QJITOPUTMOB, TaOJIUILIbI, ONTUCAHUsl, OOOCHOBAHMUSI, paCUEThI U
ApyTrye JOKYMEHTbI, KOTOPbIE MOT'YT ObITh MCIIOJIb30BaHbI ITPU pa3padoTKe;

- Ipyrue UCTOYHUKH pa3pabOTKHU.

4. Bb100p TeMBbI HAYYHOI' 0 HCCJIEIOBAHUS

Tema Hay4yHOro ucciaeqOBaHUsS MOXKET OTHOCUTCS K HayyHOMY Ha-
NpaBJICHUIO WIM K Hay4yHoW mpoOseme. [log HayyHbIM HarpaBjeHUEM IIO-
HUMAaeTCsl HayKa, KOMIUJIEKC HayK WM Hay4YHBIX MpoOJeM, B 00JacTH KOTO-
PBIX BeIyTCsl UCCIIe/IOBAHMUS.

Hayunasi npo6yieMa — 3TO COBOKYMHOCTb CJIOKHBIX TEOPETUUYECKUX U
(unu) npakTudeckux 3agad. [IpoOGiema MokeT OBITH OTpacieBO, MEKOT-
paciieBoil, rno0aIbHOM.

Tema Hay4HOTO HMCClieJOBaHUS SIBJISIETCS] COCTABHOM YacThIO MpoOJie-
Mbl. B pesynbrare vccienoBaHuil 1Mo TeMe MOJy4aroT OTBETHl Ha KPYT BO-
IIPOCOB, OXBATHIBAIOIIUX YACTh MPOOJIEMBI.

[lox Hay4HBIMH BOMpPOCaMU OOBIYHO MOHUMAIOTCS MEJIKME HayuyHbIe

3aad, OTHOCAIIIUCCI K KOHKpGTHOfI TEMC HAYHYHOI'O UCCJIICAOBAHUAI.



BeiOop HampaBiieHUsl, TPOOJIEMbl, TeMbl HAYYHOTO HCCIIEJOBAHUS U
[IOCTAaHOBKA HOBBIX BOIIPOCOB SIBJISIFOTCS YPE3BBIYAHO OTBETCTBEHHOM 3a/1a-
yeil. AKTyasibHbIe HalpaBlieHUs] U KOMIUJIEKCHbIE TTPOOIeMbl HcClieIOBaHUS
(opMyIMpPYIOTCS] B JUPEKTUBHBIX JOKYMEHTaX MpaBUTEIbCTBA HAIlIEH CTpa-
Hbl. HampapiieHune wuccienoBaHusi 4acTo MpeaonpeessieTcss crnenupukon
HAYYHOTO YUpeXJAEeHMs, OTpaC/Ibl0 HAYKH, B KOTOPHIX paboTaeT uccienoBa-
Tesib. [103TOMy BBIOOp HAay4YHOro HampaBieHUs ISl KaXJIOro OTAEIbHOIO
uccieoBaTeNsl YacTO CBOJAMTCS K BBIOOPY OTpaciv HayKd, B KOTOpOH OH
kenaet paborath. KoHKkpeTu3alys ke HarpaBieHUsl UCCIIeI0BaHUS SIBIISIET-
Csl pe3yJIbTaTOM U3Yy4E€HHsI COCTOSIHUSI TTPOU3BOJICTBEHHBIX 3alPOCOB, 0OIIle-
CTBEHHBIX MOTPEOHOCTEM M COCTOSIHUSI MCCIIEJOBAHUM B TOM WJIM MHOM Ha-
IIPaBJICHUM Ha TAHHOM OTpe3Ke BpeMeHU. B mporecce u3ydyeHus: COCTOSIHUS
Y pe3yJIbTaTOB y>Ke MPOBEJIEHHBIX HCCIeJOBaHUN MOTYT c(DOpMYJIMpPOBATHCS
UJIeu KOMIUIEKCHOIO HMCIOJb30BAaHUSI HECKOJIBKUX HAYyYHBIX HaIpPaBJICHUU
IJIsl pellieHUs] TPOU3BOJICTBEHHBIX 3a/1a4y. BriOpaHHOe HampaBjieHUE uccIie-
JOBaHUKA YacTO B JAJIBHEHIIIEM CTAaHOBUTCI CTpaTerHer HAyYHOIr'O
pabOTHHKA WJIM HAYYHOrO KOJJIEKTUBA, UHOTAA Ha JIMTEJbHBIN MTepruo.

[Ipu BeIOOpE MpOOJEMBl M TEM HAYYHOI'O MCCeJOBaHUs (Ha OCHOBE
aHaJIM3a MPOTUBOPEUMI HCCIIeyeMOro HampasiieHus ) popMyupyeTcs: cama
npoOjieMa U ONpeAesIsitoTesl B OOLIMX YepTax OXKUJlaeMble pe3ysibTaThl, 3a-
TeM pa3pabaTbiBaeTcs CTPYKTYpa MPoOJIeMbl, BBIJEISIOTCS TEMbI, BOMPOCHI,
YCTaHABJIMBAECTCS UX aKTYaJIbHOCTb.

ITocie o6ocHOBaHUS MPOOJIEMBI U YCTAaHOBJICHUS €€ CTPYKTYPbI OIpe-
JEJISIOTCS TEMbl HAyYHOI'O MCCIIEAOBAHUSA, KaXKaasi U3 KOTOPBIX JOJDKHA
OBITh aKTyaJbHOU (Ba)KHOM, TpeOyrollei ckopeiiliero paspelieHus), UMeTh

Hay4HYIO HOBU3HY, T. €. JIOJDKHA BHOCUTh BKJIaJ B HAYKY, ObITh SKOHOMUYE-



ckd 3P heKTUBHON A1 HApOAHOro Xo3siiicTBa. [103TOMY BBIOOpP TEMBI J0JI-
KeH 0a3upoBaThCsl Ha CHEUUAIBHOM TEXHMKO-KOHOMHUYECKOM pacuere.
IIpu pa3paboTke TeOpeTUYECKUX UCCIeI0BaHUi TpeOoBaHHWE 3KOHOMUYHO-
CTH WHOTJA 3aMeHsIeTCsl TPeOOBaHWEM 3HAUYUMOCTH, ONPEEISIOIIUM Mpe-
CTHK OT€UECTBEHHON HAYKH.

BaxHOl XapaKTepUCTUKON TeMbl SIBJIIETCS BOBMOKHOCTb OBICTPOro
BHEJIPEHUS] TOJIYYEHHBIX PE3yJbTAaTOB B MPOU3BOACTBO. OcobO BaKHO
oOecreunTh HIMPOKOe BHEJpeHHEe pe3yIbTaTOB B MacliTabax, Hampumep,
OTpaciiy, a He TOJbKO Ha MpeANnpusITUU 3aKkazuuka. [Ipu 3anepxke BHeIpe-
HUSI WK MPU BHEJPEHUU HA OJTHOM MpeanpusiTud 3P¢GeKTUBHOCTh TaKUX
pe3ybTaTOB CYILIECTBEHHO CHU)KAETCS.

BbiOopy TeMbI JOKHO MpeAIIECTBOBATh THIATEIBHOE O3HAKOMIICHHUE
C OTE€YECTBEHHBIMU U 3apyOeKHBIMU JINTEPATYPHBIMUA UCTOUHUKAMH TaHHOM
M CMEXKHBIX crieluasibHOCTe. CylecTBEHHO yNpolllaeTcsi METOIuKa BbIOOpa
TeM B HAYYHOM KOJUIEKTHBE, UMEIOIIIEM HayuHbIe Tpaauliuu (CBOi mpoduin)
U pa3padaThIBarollleM KOMILIEKCHYIO MpooJieMy.

[Ipy KOMIEKTUBHON pa3pabOTKe HAYUHBIX HMCCIEJOBaHUI OOJIBIIYIO
pOJIb MPUOOPETAIOT KPUTUKA, AUCKYCCUHU, 0OCYyXAeHue mpodsiieM u TeM. B
npouecce JIMCKYCCUM BBISIBIISIFOTCSI HOBBIE, €llle He pPellIeHHbIe aKTyaJlbHbIe
3aJ]a4uM pa3Hoil cTeneH! BaXKHOCTH U 0ObeMa.

DKOHOMHYHOCTh — Ba)KHEWIIWI KpUTEPUIl MEePCHEKTUBHOCTU TEMBI.
OnHaKo MpH OLIEHKe KPYIHBIX TeM 3TOr0 KpUTEpHUsl OKa3bIBAETCsl HEJAO0CTa-
TOYHO U TpeOyeTcs OoJiee 00Ias OLEHKa, YUUTHIBAIOIIAsl U JIpyTrue rnokasa-
Tesid. B 3TOM ciiyuyae 4acTto UCHOJb3yeTcsl SKCIEPTHAs OLEHKa, KOTOpasi Bbl-
MOJIHSIETCS CIIEUATILHO MOJOOPAaHHBIM COCTABOM BBICOKOKBATM(DUIIMPOBAH-

HBIX AKCNEepTOB (0OBIYHO OT 7 10 15 yenoBek). C UX MOMOIIBIO U B 3aBUCH-



MOCTH OT CHCHH(bI/IKI/I TEMATUKH, €C HAIIPABJICHUA HUJIN KOMIIJICKCHOCTHU YC-
TAHABJIMBAIOTCsA OLICHOYHLIC ITOKAa3aTC/IM TCM. TeMa, [moJjiyayuBiiasa MaKCH-

MaJIBHYIO ITIOAACPIKKY SKCIICPTOB, CHUTACTCS HanbOosee HepCHeKTHBHOﬁ.

5. OTanbl npoBeeHNs] HAYYHO-HCCI€I0BATEIBLCKUX PadoT

Jlna ycrnexa HaydyHOTO McClieJIOBaHUS ero He0OXOAUMO TIPABHIILHO Op-
raHW30BaTh, CIUIAHUPOBATH W BBITIOJHATE B OMpPEICICHHON MOoce0BaTelb-
HOCTU. DTH IJIaHBI U MOCJIEI0BaTeIbHOCTh JeHCTBUM 3aBUCST OT BUJA, 00b-
eKTa M IeJIed Hay4yHOro HcciieoBaHus. TakK, eciii OHO MPOBOAUTCS Ha DKO-
HOMHMYECKHE WJIM TEeXHUYECKHE TEMbI, TO BHaJYaje pa3padaThIBacTCsl OCHOB-
HOW TMPeAMIaHOBBIM JIOKYMEHT — TeXHUKO-3KOHOMHUYEeCKOoe 00OCHOBaHUE, a
3aTeM OCYIIECTBIISIOTCS TEOPETUUECKUE U AKCIIEPUMEHTAIbHBIE HCCTieI0Ba-
HUSI, COCTABJISIETCSI HAYYHO-TEXHUYECKUN OTUET, U pe3yJIbTaThl pabOThl BHE-
APSTFOTCSI B POU3BOJICTBO.

[IpumeHuTeIbHO K paboTaM Ha SKOHOMHYECKHE TeMbl MOXXKHO HaMme-
TUTh TaKWe MOCJIeI0OBAaTeIbHbIC dTAIbl MX BHITIOJHEHHUS:

- MOATOTOBUTEIIHHBIN;

- IPOBEJICHUE TEOPETUUESCKUX M SMITMPUUSCKUX UCCIICIOBaHMI;

- paboTa HaJl pyKOIUChIO U ee 0dhopMIIeHUE;

- BHEJIpEHHE Pe3yJIbTaTOB HAYYHOT'O UCCIICIOBAHMSI.

[IpencraBnsiercss HEOOXOAMMBIM CHadaja JlaTh OOIIYIO Xapak-
TEPUCTUKY KaKJIOMY 3Tally HAy4YHO-MCCIIEAO0BATEIhCKON padoThI, a 3aTeMm
Oosee MoAPOOHO pacCMOTPETh T€ U3 HUX, KOTOPbIE UMEIOT Ba)KHOE 3HAUEHUE
7151 BBITIOJTHEHUS] HAYYHBIX UCCIIeI0BaHUH.

IlepBoIit 5Tamn (MOATOTOBUTENBHBIN) BKITFOUYAeT B ceOsl: BRIOOP TEMBI,

000CHOBaHME HEOOXOAMMOCTH MPOBEAECHHUS HCCIeIOBaHMS 0 HEeil; omnpe/ie-



JIeHWe TUIOoTe3, LeJiel U 3aja4 uccieJoBaHus; pa3padoTKy MlaHa UM Mpo-
rpaMMbl HAYYHOT'O MCCJIEJOBAHUST; TIOJATOTOBKY CPEACTB HUCCIeAOBaHUs (UH-
CTpYMEHTapusl).

Brauane d¢opmynupyercs TeMa Hay4yHOro HccleJJoBaHusT U 000-
CHOBBIBAIOTCSI TIPUYUHBI ee pa3paldoTku. IlyTem mpeaBapuTesnbHOrO O3Ha-
KOMJIEHHUSI C JIUTEpaTypor U MaTepuajiaMy paHee MPOBEIACHHBIX UCCIIEI0BA-
HUM BBISICHSETCS, B KAKOW Mepe BOMPOCHI TEMbl U3YUYEHBI U KAKOBBI MOJTy4e-
HBI pe3yJsibTarbl. Ocoboe BHUMaHHE CIeAyeT YJIeJIUTh BOMpOcaMm, Ha KOTO-
pbie OTBETOB BOOOIIE HET JIMOO OHU HelocTaToYHbl. Oco00e BHUMAHUE Y/Ie-
JISIETCSl HE PELIeHHBIM BOIPOCaM, OOOCHOBAHHIO aKTYaJIbHOCTH W 3HAYUMO-
cTH padoThl. Pa3pabaTeiBaeTcsi MeTOquKa uccienoBanus. [loaroraBimBaroT-
csi cpenctea HUP B Buje aHkeT, BOMPOCHUKOB, OJIAHKOB MHTEPBBIO, MPO-
rpaMM HaOmoAeHust U Jp. st IpoBepKU UX TOJHOCTH MOTYT IPOBOJIUTHCS
NUJIOTAXKHBIE UCCIIEJOBAHMUSL.

Bropoii stan (McciieoBaTeNbCKUi) COCTOUT U3 CHUCTEMATHYeCKOIro
U3YUYEHUs JINTePATyPhI 110 TEME, CTATUCTUYECKUX CBEACHUN U ApXUBHBIX Ma-
TEPUAJIOB, MPOBEACHUSI TEOPETUYECKUX U IMIIMPUYECKUX HCCIIENOBAHUM,
00paboTKK, 0000I1IEeHUsI U aHau3a MOJYYEHHbIX JaHHBIX, OObSICHEHUs HO-
BBbIX Hay4YHBIX (haKTOB, apryMEHTHPOBaHUS U POPMYIHUPOBAHUS MOJIOKEHUIA,
BBIBOJIOB M IIPAKTUYECKUX PEKOMEHJALMI U MTPEJIOKEHHN.

Tperuii stan BkiItoyaeT B cedsi: ompezelieHWe KOMIO3ULMU (ITO-
CTpOEHMs, BHYTPEHHeH CTPYKTyphbl) pabOThl, YTOUHEHHUE 3arjiaBusi, Ha3Ba-
HUH 1aB U naparpadoB; NOJrOTOBKY YepPHOBOM PYKOMHUCHU U €€ pedaKTUpPO-
BaHue; 0(hOpMJIEHUE TEKCTa, B TOM UYHMCJIe CIIMCKA MUCIOJb30BaHHOMN JUTepa-

TYpPbI U IIPAJIOKECHU M.



YeTBepThIil 3Tall COCTOUT U3 BHEJPEHUS pe3yJIbTaTOB UCCIIEIOBAHUS B
NPaKTUKY M aBTOPCKOI'O COMPOBOKACHMS BHEApsSEeMbIX pazpadoTok. Hayu-
HbIE MCCJIe/IOBaHUs He BCera 3aBepllaloTcsl STUM 3TaroM, HO MHOTa Hay4-
Hble paboOTHI (HampUMep, TUIVIOMHbIE paOOThl CTYJAEHTOB) PEKOMEH]IYIOTCS

AJis1 BHCAPCHUSA B ITPAKTHYCCKYIO ACATCIIBHOCTD U B yLIe6HHﬁ Imponecc.

6. Komno3unusi Hay4Ho#i padoThbl
He MoxeT OBbITh )KeCTKOT0 CTaHJapTa Mo BHIOOPY KOMIIO3UIMU HUCCIIe-
JoBatesibckoro Tpyaa. Kaxaplil ero aBTop BojieH U30uparh Jt000i cTpoil u
NOPSIZIOK OpraHu3allMi HAay4YHBIX MaTepUalioB, YTOOBI MOJYYUTh BHEIIHEE
pacroJio)KeHHe UX U BHYTPEHHIOIO JIOTMYECKYIO CBSI3b B TAKOM BUJE, KAKOU
OH CYMTAaeT JIy4lIMM W HauOosiee yOeIuTeIbHBIM JUIsl PACKPBITHUSI CBOETO
TBOPYECKOI'O 3aMbICJIa.
OpHako clIoXKUWIach yCToMUMBas Tpaaulus GOpMHUPOBAHUS CTPYKTY-
Pbl HAYYHOT'O MPOU3BEAECHUS, OCHOBHBIMHU 3JIEMEHTAMH KOTOPOU SIBJISIFOTCS
CleAyIOIIHeE:
1. TuTyIBHBIN JIUCT.
. Ornasinenue.
. BBenienue.

. ' 1aBbl OCHOBHOM YacCTH.

2

3

4

5. 3akiroueHue.
6. CIIMCOK MCIOJIb3yEeMbIX UICTOYHUKOB.
7. IlpunoxeHusi.

8. BcmomoraTebHbIe yKa3aTellu.

TUTynBHBIN IUCT — 3TO MepBasi CTpaHUIIa HAYYHOU pabOTHI.



[locye TUTYIBHOTO IMUCTA TIOMEIaeTcs OTJIaBlieHne, B KOTOPOM TTpH-
BOJISITCSl BCE 3aroJIOBKM palOTHI (KpOME IMOJ3aroJIOBKOB) M YKa3bIBAIOTCS
CTpaHUIIbI, C KOTOPHIX OHU HAUYMHAIOTCS. 3arojIOBKU OTJIaBJICHUS JOJIKHbI
TOYHO TOBTOPATH 3arojIoBKM B TekcTe. Hymepanusi pyOpuk aenaercs 1o
MHICKCAIIMOHHON CHCTEME.

B BBemeHun Kk paboTe OOOCHOBBIBAIOTCS AKTYaJIbHOCTH BBIOpAHHOM
TEMBI, 11eJIb U COJIep KaHue MOCTaBJICHHBIX 3a1a4, (OPMYJIUPYIOTCS OOBEKT U
npeaMeT MCCIeIOBaHUs, YKa3bIBalOTCS M30paHHbIE METOJbl MCCIIeI0BaHMUsI,
OOBSCHSIOTCSI TeOpeTUYeCKash 3HAYMMOCTh M TPHUKIaJHAs [EHHOCTH ITOJIY-
YEHHBIX Pe3yJIbTaTOB, IPUBOJINUTCS XapaKTePHUCTUKA HCTOYHUKOB TI0 JIAaHHOM
TeMe JINTePaTyphl.

AKTyaJIbHOCTh — 00s13aTesibHOe TpeOOBaHMe K 000K HayuyHO pabo-
Te. [loaToMy BBelleHHe TOJDKHO HAUYMHATHLCS MMEHHO ¢ OOOCHOBAaHHMS aKTy-
aIbHOCTH BBIOpaHHON TeMbl. OOBbICHEHHE aKTYaJIbHOCTH JIOJDKHO OBITh He-
MHOTOCJIOBHBIM: JIOCTAaTOYHO |—2 CTpaHUIl MalTHHOIMCHOTO TeKCTa.

B koHIIe BBeieHUS pacKpBIBACTCS CTPYKTYpa pabOTHI.

B rmaBax OCHOBHOH 4acTW HAay4HOH PaOOTHI MOAPOOHO OINMUCHIBACTCS
METOJIMKAa M TEXHUKA HCCJIeIOBaHUS U 000O0IIar0TCs pe3yibTaTel. B 3THx
rjaBax JIOJDKHO OBITh TaKKe MOKa3aHO YMEHHE CXKATo, JJOTHYHO M apryMeH-
TUPOBAHHO M3JIaraTh MaTepuall.

Hayunasi paboTa 3akaHUMBaeTCsl 3aKIIOUYMTENbHOW dYacThio. Kak mu
BCSKOE 3aKJIFOUeHHe, OHO HOCUT OopMy CHHTE3a HaKOTIEHHOW YacTH Haydy-
HOM mH(pOpMaIMH, T. €. MMOCjeI0BaTeIbHOE, JOTHYECKH CTPOMHOE H3JI0XKe-
HHUE TOJyYEeHHBIX UTOrOB M WX COOTHOIIIEHHE C OOIIeH IIe/IbI0 U KOHKpET-

HBIMH 3aJa4aMiU, ITOCTaBJICHHBIMH UCCJICAOBATCIICM.



[locne 3akir04eHUs] IPUHATO MOMelaTh OudIHorpapuyecKuii CMucok
MCIIOJIb30BaHHOM JiTepaTypbl. Eciau aBTOp JenaeT CChUIKY Ha Kakue-1ubo
3alMCTBOBaHHbIE (PAKThl WIM LUTUPYET pabOThl APYrMX aBTOPOB, TO OH
JOJDKEeH yKaszaTh B MOJACTPOYHOM CCHUIKE, OTKYJa B3SIThl MPUBEJCHHBIE Ma-
Tepuanbl. He crnenyeT BKitoyars B OMONMorpaduueckuii CucoK Te padoThl,
KOTOpble (paKTUUYEeCKH He ObUIM MCIOJIb30BaHbI. JlOMONMHUTEIbHbIE MaTepua-
Jibl, 3arPOMOKJIAIOIIME TEKCT OCHOBHOW 4acTu paboThl, MOMENIAOT B MpU-
JIOXKEHUH.

[IpunoxeHusi ObIBAIOT OYeHb PA3HOOOpaA3Hbl. ITO, HAIPUMEP, MOTYT
OBITHh KOIWUU TOJJIMHHBIX JOKYMEHTOB, BBIJICP)KKH M3 OTYETHBIX MaTepua-
JIOB, TIPOM3BOACTBEHHBIE IIAHBI W MPOTOKOJIBI, OTAC/IbHBIC MOJIOKEHUS U3
MHCTPYKIIUN U TIPaBUJI, paHee HeolyOJMKOBaHHbBIE TEKCTHI, TIEperrcKa U T.
n. ITo popme oHHM MOryT mpeacTaBiIsITh COOOH TEKCT, TaOIMIbI, rpadUKH,
KapThl. Kaxkaoe nmpuioxkeHue T0DKHO HAUMHATBCSI ¢ HOBOT'O JIMCTA € yKaza-
HUEM B TMpPaBOM BepxHeM yriy cioBa «lIpunoxeHue» m uMerhp Temaruue-

CKUH 3aroJjioBOK.

7. lokyaa u BBICTYILIEHH e

IIpu moaroroBke U opopMiIeHUM AOKJada IMO-HACTOSIIEMY HayWHa-
€lIb TOHUMATh MOCTAaHOBJICHHYIO 33J1auy, COCTOSIHUE MPOOJIeMbl, HAYYHOE U
MpaKTUYECKOe 3HAYEHUE MOJyYEHHBIX BaMU pe3ysibTaToB. Jokiaa Ha Hayy-
HOM KOH(EpEeHIIMH — 3TO MPOMEXKYTOUHBIN (DMHMUIII, YCKOPSIOMMNN U CTUMY-
JMPYIOIIMH TUHAMUKY Pa3BUTUS MPO(ECCUOHAIIBHOTO MacTepCTBa CTY/ICH-
Ta. TekcT JI0oK/1aa eCTh He YTO MHOE, KaK MPOEKT Hay4yHo# cTaTbu. OJIHaKO
MOATOTOBKE JIOKJIa/ia (CTaThbW) MpeIIeCTBYET COCTaB/IeHUe IjiaHa. B Takoid

INIaH CJICAYCT BKIIIOYNUTD:



1. IloctaHoBKy IpoOJieMbl (3a]]a4) U €€ aKTyallbHOCTh (Hay4yHOE U IpaK-
TUYECKOE 3HAUCHHE).

2. CoBpemeHHOe COCTOsIHME MpoOJeMbl (B TOM 4YacTH, KOTopasi Kacaercs

Balllell KOHKPETHOU TeMbl) M1 MECTO Ballleil KOHKPETHON TeMbl B OOIIei

npoOJseme.

[{enb paboOTHI.

3aiauu, KOTOpbIe HAJI0 PEeLIUTh AJIs JOCTHXKEHHSI IOCTABJICHHOM 1IeJIH.

WcxomHble MaTepualibl, IpUBIeYeHHBIC TSl BBIMOJIHEHUS PAaOOTHI.

Mertoauky ucciiejoBaHu, UCTIOJIb30BaHHYIO B padoTe.

HOJ’[yLIeHHI)IG pPe3yJabTAaTbl U UX AHAJIN3.

© NS kW

HayyHoe w® mpakTHyeckoe 3HAayeHWE IIOJYUYEHHBIX  Pe3yJib-
TaTOB.

3amaya OKJIauMKa HAa HAYYHOW KOH(EpeHIMH WM JIeJIOBOM COBe-
IIIAaHUU — JIOKa3aTh, 00OCHOBATb.

B ycTtHOM nokiazne coaepkaHue paboThl HEOOXOAMMO M3jarath IO
BO3MOXHOCTH KOPOTKHMHM, YeTKHUMH (ppazaMu. MBICIH JTOJDKHEI OBITH SICHO
BBIpQKCHHBIMU, O€3 YCJIOKHEHUS M3JIMIIHAMU 3MUTETaMH, TPUIATOYHBIMU
Npe/UIOKEHUSMI U JieelpuYacTHBIMU obopoTtamu. He cumTaiite, 4ro Bac
CJIYIIAIOT CILIONIb OAHU Kopudeu. [Ipu nznoxxeHnn 1oKaaga He «IM0 OyMak-
Ke» HeOOXOAMMO JIOTMYHO, YETKO, He CIellla M3jlaraTh cojiepykaHue, crapa-
SICh aKI[EHTHPOBATh BHUMAHME CIIyIIaTeieil Ha HanboJsiee BaXKHOM U MHTE-
pecHoM. Ecii BBI 4yBCTByeTe HEYBepeHHOCTh MM OOHApy’KHMBaeTe He0C-
TaTOK BPEMEHH Il YCTHOT'O M3JIOKEHMS, Jydllle BCe-TaKW JOKJIAJ] YUTATh
«I10 OyMaxKe.

He nipeBbImaiiTe ycTaHOBISGHHOTO /IS TIOKJIa/1a OTpe3Ka BpeMeHHu. 3a-

paHee MPOBEAUTE XPOHOMETPAXK CBOETO BBICTYIUICHUS U IIPU HEXBATKE Bpe-



MeHH (ero Bcerja He XBaTaeT) — OTCEKUTE BCe BTOPOCTeNeHHOoe. XPOHOMET-
paX BBICTYIUIEHUSI yAOOHO JefaTh Mo MarHUuTo(oHHO# 3amucu. JledekTs
COOCTBEHHOI'O BBICTYIUJIEHHS! OCOOGHHO 3aMETHBI, KOT/a BbI CJIBIIIUTE €ro
«cOo CTOpoHBI». JKenaHue naTh MakKCUMYM HHQOpMAIMd B OrpaHUYEHHOE
BpeMsi IPUBOJUT K CIEIIKe, BBICTYIJIEHHE OKa3blBaeTCsl CMa3aHHbIM, HEJ0-
XOJYUBBIM, ayJUTOPHUS €ro IJIOXO BOCIPUHUMAET, U B pe3yjbTaTe TepsieT
MHTEpEeC U K BaM, U K Bailieil padbore.

Cka3aHHOE BBIIIIE OTHOCHTENIBHO TMOCTPOCHMS JOKJIaJa IOJHOCTBIO
CIpaBe/IJIMBO U JJIsl TEKCTA YCTHOTO BHICTYIIICHUSI.

He 3aTsaruBaiiTe BCTYNMUTEIbHYIO YacTh JOKJIajaa, ObIcTpee IMmepexo-
IUTe K cyTH padoThl (OeputTe «ObIKa 3a pora»). BBIBOABI JOIKHBI OBITH
KPAaTKUMH M YeTKHMH.

3apaHee 3Hasl, 4TO Bbl HE ycCIleeTe WJeHOpPa3/Ie/IbHO OlucaTh BCe CBOU
JTOCTUYKEHUSI, CIIPOBOILMPYHUTE ayIUTOPUIO Ha BOMPOCHI. J[jist 3TOro ckakurte
MHUMOXOJIOM, YTO TaKHE-TO U TAKHE-TO IPUHIIUIHUAIBLHO Ba)KHBIE JETAJIH»
BbI BRIHYKJICHBI OITyCTHTh M3-32 HEXBATKH BPEeMEHH. AYIUTOPHUS «3arJ0THET
HaXUBKY», Bbl TOJYYUTE JOIMOJIHUTEIbHOE BpeMs, a B BO3HHUKIIEH Mociie
3TOr0 JIUCKYCCUM CMO’KETe Y3HaThb MHOTO MHTEPECHOI0, YBUJETh CBOIO pa-
OOTY C HOBBIX, HEOXKUJJAHHBIX /Il Bac, TOYEK 3PECHMUSI.

WmrocTpaiuu K 10KIaay (ciaiabl Ajisd Kapycenel uiu ajis oBepxe/l-
IPOEKTOPOB) BO BpeMsl BBICTYIUJICHHUSI CTy’KaT BallluM IyTeBoauTteseM. OHu
JOJKHBI OBITh SPKUMH, JIJAKOHUYHBIMU U JIETKO BOCITPUHUMAEMBIMU, KOJIU-
YeCTBO HAAMKMCEH Ha HUX — MUHUMAaJbHBIM. He cTpemuTech MOMecTUTh Ha
dKpaHe KaKk MOXHO 0oJiblie OykBeHHOU U 1udpoBoii nHbopmaiuu. OctaBb-
T€ TOJBKO camoe HeobOxoaumoe. He muIimmTe JIMHHBIX MOAPUCYHOUYHBIX

noJAnucedl 1 onpeaesieHu, MoJib3yHTech 00IIEeU3BECTHBIMU COKPAILICHUSIMU.



IToMHHTE, UTO KapTUHKA MOKA3bIBAETCS HA dKpaHEe KOPOTKOE BpPeMs, U BOC-
npusiTe MOMENIeHHOM Ha Hell MHdopMaluu JOHKHO ObITh ObICTphIM. Jle-
MOHCTPUPYWTE HA KaPTUHKAX TOJBKO CaMO€ CYUIECTBEHHOE, HE PaCIbUISHTE
BHUMaHue ayauTopuu. Kaxxnas uimocTpaliusi JoJKHA MpeciieIoBaTh CBOKO
1esb. TekcT u rpaduku JOMKHBI MOJAKPEIISATh IPYT Apyra. B BeICTyIIeHUH
Bbl MOYKETE MCIOJIb30BaTh OOJIbIlIee YUCIIO WIUTFOCTpAIIUil, YeM MOMEIIEHO B
NUCbMEHHOM JIOKJIaJIe.

B nonosiHeHWe K OCHOBHBIM KapTHUHKAaM PEKOMEHJyeTcsl cJieaTh clie-
TYIOIUE TEKCTOBbIE:

a)  Ha3BaHUs By3a, (QakyiabTera W Kadeapbl, Ha3BaHUE JOKJa-
1, IepeveHb aBTOPOB U HAYUYHBIX PYKOBOJUTEIEH;

0)  3arjaBus OCHOBHBIX pa3/ejioB JOK/IAa;

B)  3aK/IroueHHue (BBIBOJBI) MO JOKJIATY.

DJTO MOMOXET BaM C3KOHOMHUTH BpeMsl Mpe/ICTaBJICHUs JOKJIaaa |
CKOHLICHTpUPOBATh BHUMAHKE ayJIUTOPUHU Ha IJIABHOM, OCHOBHOM.

OdyeHb BakKHA CaMOOILIEHKA MOJYYEeHHBIX pe3ysbTaToB. HeT Huuero
JOpOKE CACIIAHHOTO COOCTBEHHBIMU PYKaAMHU.

BricTymsieHne A0KHO 3aBeplIaThCsl BBIBOAAMU: «CJI€OBATEIBHO...»,
«TaKuM 0Opa3oM...». 3aKitounTel/ibHas (pasza BBICTYIIEHUS CTaHaapTHa: « S
3aKOHYMJI, OJIaroJjapto 3a BHUMaHKE).

Bo BpeMsi BeICTyIIIEHUS! OYIbTe CAEPKaHbl — HE KPUYUTE B MUKPOGOH
(a mpu OTCYTCTBUU MUKPO(OHA — HE CTECHSHTECh TOBOPUTH IPOMKO U Bece-
J10), HEe pa3MaxuBalTe pyKamH, He Npbiraiite, He yTUpaHTe MOT HOCOBBIM
IUIATKOM, HE OTBOpa4YMBANTECh OT ayJUTOPUM, OOpalasich K MOTOJKY WU
okHaM. CMOTpuTe B rf1aza ciymarensM. Kaxapiii OyaeT gymaTh, 4YTO BbI 00-

pamiacTeCb MMCHHO K HEMY, U 6y,H€T OYCHb I10JIBIIICH BaAlllUM BHUMAHUCM.



