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Tema 1. CucrtemaTusanus pe3yJibTATOB HCCJIEI0BAHUSA
IIpakTnueckoe 3ansatue 1. IOUCK U OBPABOTKA HAYYHO-
TEXHUYECKOH WHO®OPMAIINN

1 ean u conep:xxanue

Lenb: mpuoOpeTeHre NMPaKTHUYECKUX HABBIKOB IMOMCKA HAyYHO-TEXHUYECKOU
uH(pOpMAIMHU IO XUMUU U XUMHUYECKOU TEXHOJIOTUH.

CopepskaHue: OCYIIECTBIISICTCA MOUCK HAYyYHO-TEXHUYECKOW HH(pOpMalUHU ¢
UCIIOJIb30BAHUEM TIOMCKOBBIX CHCTEM, TEMAaTHUYECKHX KAaTajloroB, OHOIHOTEK,
00pa3oBaTeabHbIX MOPTAJIOB.

2 TeopeTndeckoe 0600CHOBaHHE

2.1 ITouckoBbIE CHCTEMBI

TekCcTOBBIM MOUCK €IlIe OCTAETCSI OCHOBHBIM METOJOM OOHAPYKEHUS HAYyYHOU
xumudeckol uHpopmanuu B HMuTepHerte. Pecypchl MHTEpHETa MHOTOYMCIEHHBI,
pacTyT OHHU MOCTOSIHHO M KaYECTBEHHO HepaBHOIIEHHBL. B CeTn OTCYTCTBYET €AMHBIN
KaTaJior pecypcoB, HO €ro (yHKIHUHU YACTUYHO BBIIOJIHSIOT T.H. IOUCKOBBIE CUCTEMBI,
WM TIOUCKOBbIE CHykObl. HaumOomnbiiee pacnpoctpaHenue B Poccun wumeror
CJIETyIOLIME TTOUCKOBBIE CUCTEMBI:

Google — sBasercs smaepoM B o00iacTh OOHApYyKEHHsI OHJIANHOBOU
uH(popmarmu. ['naBHas crpanuna Google — aHros3plyHas — HAXOAMUTCS MO AJpeEcy
http://www.google.com/ U coAepKUT NpoCTeUIIMi ONlaHK Mg (POopMyJIUpPOBAHUS

3ananusi, Google-Poccus (http://www.google.ru/) ¢ pycckum untepdeicom.

Aupexc — (http:// www.yandex.ru/) pa3Mmeimiaercsi oJHa U3 CaMbIX MOIIHBIX

MIOVICKOBBIX CHCTEM PYCCKOsI3bI9HOTO VHTEepHETA.
Yahoo! (http://www.yahoo.com/) — oauH wu3 Haubojee H3BECTHBIX U

MOMYJISIPHBIX MOPTAJIOB, MPEIAraloNuX IMMUPOKUN CIIEKTP YCIyT. PycCKOSI3bIUHBIN
nouck cucteMbl Yahoo! Haxoautcs no ajapecy http://ru.yahoo.com/.

Bing (http://www.bing.com/) — mouckoBasi cuctema, co3jaHHas KOMIIaHUEH
Microsoft.
Scirus (http://www.scirus.com/srsapp/) — Hay4Hasi IOMUCKOBasi CUCTEMA.

2.2 TemaTH4ecKre KaTajaoTu U METACalThl, OMOINOTECKH

B nacrosiiee Bpemst B UHTepHETE HAKOMUIIOCh TAKOE KOJIMYECTBO HH(POpMaLny,
YTO 3a/7ladya "HAWTHU 4TO-HMOYIb MO 3aJaHHOM TeMe" MouTH BcCerja MOJAacTCs
pemienuto. CioxkHee "HalTH YTO-HUOY/Ib TOJIKOBOE", a elle CI0KHEE — "HANTH TOJbKO
ToJIKOBOE". BbIOpaTh NpaBWIIbHBIA AJNTOPUTM IOMCKA, MPOAHAIM3UPOBATH CIUCOK
pE3yJbTATOB, OLICHUTh PEJIEBAHTHOCTh U JIOCTOBEPHOCTHh OTOOPAHHBIX TOKYMEHTOB —
BCE 9TU CTAIUM TPEOYIOT U 3aTpaT BPEMEHHU, U OTNIPEEIICHHOTO YPOBHS 3HaHUM [1].

Haunbonee nHTEpECHBIMU ABJISIIOTCS:
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Open Directory (http://dmoz.org/) — »5T0 cambiii OOJBIION B MHUPE
YHUBEPCAIbHBIA TEMAaTUYECKUA KaTajor. ABTOpaMH M pPEIEH3CHTaMH KaTajora
SIBIITFOTCS] DHTY3HACThI — 3HATOKW MIHTEpHETA.

http://libguides.library.albany.edu/chem web_guide — koMIaKkTHBIN TeMaTHYe-
CKUW KaTaJIOT, COJCPIKAIINA CCHUIKM TOJBKO HA CaMble Ba)KHbIC MH(POPMAIMOHHEIC
pecypchl — Chemistry: A Guide to Web Resources
http://www.liv.ac.uk/Chemistry/Links/links.html — Links for Chemists — Che-
mistry section of the WWW Virtual Library.

http://tigger.uic.edu/~mansoori/Thermodynamic.Data.and.Property html — Da-
ta and Property Calculation Websites — Tepmogunamudeckue pecypcsl WWW.

http://www.chem.msu.ru/cgi-bin/tkv.pl?show=params.html — 6a3a nanabIx
«TepMmuueckre KOHCTAHTHI BEIIECTBY

Organic Chemistry Resources Worldwide (http://www.organicworldwide.net/ )
— nH(OPMAIMOHHBIN IIEHTP MO opraHudeckoit xumun http://elibrary.ru/defaultx.asp —

Hayunas snexkrpoHHast onbiuorexa

eLIBRARY.RU — 3710 kpynHeimmii poccuiickuii WHGOPMAIMOHHBIA TOpTal B
00JIaCTH HAayKH, TEXHOJIOTHH, MEJIMIIMHBI U 00pa3oBaHus, coaepxaiuii pedepaTsl u
MOJIHBIE TEKCThI Oosiee 14 MIH HayuyHbIX craTed W myOnukanuii. Ha mmardopme
eLIBRARY.RU noctynnbl snekTpoHHble Bepcuu Oosee 2200 poccuiickux
HAYYHOTEXHUYECKUX JKypHAJIOB, B ToM uucie 6osee 1100 xypHaAIOB B OTKPHITOM
nocryne. http:/www.anchem.ru/catalog/ — Kartanor aHanuTHYecKHUX peCypcoB
http://en.wikipedia.org/wiki/Main_Page — Wikipedia (3H1MIKIIOTIE 1M ), aBTO-

paMu, pEreH3eHTaMH M PEIaKTOpaMu KOTOPOW MOTYT ObITh JIOOBIE MOJIb30BATENN

HNHurtepHera.

http://ru.wikipedia.org/wiki/Main_Page — pycckas Bukuneaus.
http://www.answers.com/ — yHuBepcaibHasi CIpaBOYHasl CUCTEMA, CoJIepKa-

mas  uHGOpMAIMI0O W3 COTHH  DHIMKJIONEAWA W CIPABOYHUKOB.
http://www.abc.chemistry.bsu.by/current/a.htm — ABC Chemistry: cniucku
OecCIIaTHBIX MOJIHOTEKCTOBBIX HAYYHBIX XUMHUECKUX JKYPHAJIOB

2.3 CrangapTsl
http://gostexpert.ru/ — GOST Expert — HeoduimanbHas 6a3a JaHHBIX, COAEP-
xKamas 25 ThIC. POCCUNCKHUX, MEKTOCyAapCTBEHHBIX U coBeTCKuX ['OCToB.

CranaapTsl — IIEHHbIE UCTOYHUKHU HAay4YHOU MHpopMaluu. B 3Tux qokymeHTax
NOJApOOHO M3NAralTCs THIATETFHO MPOBEPEHHBIC, BOCIPOM3BOAUMBIC METOJAUKH
BBITIOJTHEHHUS Pa3HOOOpa3HBIX OMNepanuid, ¢ KOTOPHIMH MPUXOIUTCS CTAIKHUBATHCS
XUMHKy. Hampumep, cTaHmapThl Ha pPEakTUBBI COAEPKAT METOTUKUA XUMHUYECKOTO
aHaJIM3a BEIECTBA U KOJUYECTBEHHOTO ONpPEeNIeHHs TpHUMeceit

2.4 O6pazoBaTenbHbIE TOPTAIIBI

http://net.ncstu.ru/elib — Caiitr CeBepo-KaBka3ckoro rocy1apcTBEHHOTO TEXHHU-
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YECKOTO YHUBEPCUTETA HA KOTOPOM COOpaHbl COOCTBEHHBIE AJICKTPOHHBIE PKCYPCHI, a
TAaK)K€ T€ DJICKTPOHHBIE PECYpChl M KaTajloTh, K KOTOPHIM HMEETCS JOCTYI W3
koprnopatuBHOU nH(popmarmonHoii cetn CeBKaBl'TY (k 3Toif ceTr MOIKIIOUYEHBI BCE
KOMITBIOTKPBI HEBUHHOMBICCKOTO TEXHOJIOTHYECKOTO HHCTUTYTA).

http://elibrary.ru/defaultx.asp — MHOTOIMCITUITMHAPHBIN MH(OPMAITMOHHBIN
ueHtp Poccuiickoit ®enepauuu. COOEpKUT aHINIO- U PYCCKOSI3bIYHBIE HAy4YHBIE
m3nanua. B momHoM o0beme pecypchl  €eLIBRARY.RU OTKpBITBI  TOJNBKO
noanucunkaMm. bubmmorpadudueckas u pedepatuBHas uHPOpPMAIUA JTOCTYITHA
J1000MY MOJIH30BATEITIO.

window.edu.ru — Wudopmanmonnas cucrema "EmumHoe OKHO jgocTyma K
oOpa3oBarenbHBIM pecypcam’ TPEeIOCTaBIsSET CBOOOTHBIM JOCTYN K KaTaloTy
00pa3oBaTeNbHBIX ~ HHTEPHET-PECYPCOB W TOJHOTEKCTOBOW  DJICKTPOHHOU
y4eOHOMETOIMUECKON OMOIMOTEKE TSl O0IIEeTo U MpodheCcCHOHATBFHOTO 00pa30BaHUA.
B pazgene «Ilopramb» mpeacraBieHa TOm0OpKa CCHUIOK Ha (emepanbHbie U
perroHaIbHbIE 00Pa30BaTEIIbHBIC TTOPTAJIBI.

http://www.chem.msu.su/rus/elibrary/welcome.html — DeKTpOHHAS
oubnuoreka y4eOHbIx MarepuanoB mo xumuu Chemnet. OOecrieunBaeT OBICTPHIA U
HAJC)KHBIN TOCTYT K OTE€UYECTBEHHBIM H 3apyO€KHBIM HH(POPMAITMOHHBIM PECYpCaM 110
XUMUH.

http://www.chemistry.ssu.samara.ru/ — IHTepakTUBHBIN MyJIbTUMEINA YUeO-
HUK «OpraHnyeckas XUMHUs..

http://school-sector.relarn.ru/nsm/chemistry/START.html — CDROM —Xumus

JUISL
3anaHus:
l. ITonck ¢ UCIONIB30BAHUEM ITOMCKOBBIX CHCTEM.

[IpoBeauTte mouck nHpoOpMaIu, UCIOIb3YS B KAYECTBE 3aIIPOCa: OJMH TEPMUH;
HAa0Op M3 HECKOJIBKHUX TEPMHUHOB; TEKCT HAa PYCCKOM S3bIKE; TEKCT HAa aHIJIMICKOM
S3BIKE.

N3yuyute CTpyKTYpy CTpaHULBI C pe3yibTaTaMu MoucKa. KakoBbl pazinyus B
CIIMCKaX, MOJYyYEHHBIX Ha aHIJIOA3BIYHOM U Ha PYCCKO3BIYHOM CaiTax?

N3yuute CTpyKTYypy yCIOKHEHHOIO MOUCKOBOTO OJIaHKA.

2. BriOepute oauH M3 MeETAacallTOB W MOCMOTPUTE, KaKOro poja

MH(OPMAIUIOMOKHO Ha HEM MOITYYUTh.

3. N3yunte  crpyktypy caumta eLIBRARY.RU. Haiigure

MH(OpMAIHIO 10 33JaHHOU MPENoAaBaTENIEM TEME.

4. N3yuute oauH U3 00pa3oBaTeNbHBIX MOPTAIOB. OCylIECTBUTE

MOMCK MH(OpPMALUU IO 33JaHHOU TEME.
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KoHTpoJibHBbIE BONIPOCHI

1. [IpuBenqute Hauboyiee MIMPOKO HCIOJIb3yEMbIE IMOUCKOBBIE
CUCTEMBI.

2. Kaxko#i cambiii O0OJbIION B MUPE YHHUBEPCAIBbHBIM TEeMaTUYECKUH
KaTaJyor?

3. Kakne nouckoBble CUCTEMBI Ha3bIBAIOTCSl YHUBEPCAIbHBIMU, KAKHE

CHIeIUAIU3UPOBAHHBIMU?
4. Kakue cailTel mpegocTaBisiOT CBOOOJHBIN JOCTYIl K KaTajory

00pa30BaTEeNbHBIX WHTEPHET-PECYPCOB U TOJHOTEKCTOBBIM AJICKTPOHHBIM
y4eOHUKaM?

5. Kak ocymiectButh nepeBoj caiita?



Tema 2. XapakTepuCTHKHU U aHAJH3 Pe3yJbTATOB U3MEPEHH
IMpakTuueckoe 3ausitue 2 OCHOBHBIE XAPAKTEPUCTUKU U
AHAJIN3 PE3YJIBTATOB U3MEPEHUI

1 ean u conep:xxanue

OCHOBHOI 1€BbIO0 SIBJISIETCS TNPUOOpPETEHHE TMPAKTHUECKUX HABBIKOB T10
00paboTKe U3MEPEHHUIA.

CopnepxaHue: OIEHUBAETCA TOYHOCTb H3MEPEHHM, BBIABISIIOTCS TpyObie
OIIKUOKHU U3MEPEHUI 1 BOCTIPOM3BOJIUMOCTH OTIBITHBIX JaHHBIX.

2 TeopeTndeckoe 0600CHOBaHHE

2.1 ITpoBepka NpUHAJIEKHOCTH BBIOOPKHU K HOPMAJIbHOMY paclpeieIeHUI0

JIisi TpoBEepKHM THUIOTE3bl OIBITHBIC JTaHHBIC PAHXUPYIOT (pacmojiaraioT B
MOPSJIKE BO3pACTaHUs), 3aT€M BBIYHCIAIOT cieayomue BenmuduHbl: 1. Cymmy
KBa/IPATOB OTKJIOHEHUU OT CPETHETO aprUPMETHICCKOTO

n
Sp =2, (xx ). (1)
i1

2. Benuuuny 6, o ¢popmyie:

braxxn(n ®Hanl(xnldx2) T *.ankl(@nkd xk)

i k

=24y @ 1 (X 41—

b, =1 Xi), (2)
rae k = n/2, ecau n — 9eTHOE YUCHo, U k =(n - 1)/2, eclii n — He4YeTHOE. 3HAYCHUS
koadunrienTa a,..+; 6epyt u3 Tadbauuel 113 npunoxenus 1.

3. 3nauenue™,”5*' ;, KOTOpOE CPABHUBAIOT C KPUTUUECKHUM.
[Tpu 3TOM MOKHO TIPUHSATH JJIS TPUOJIMIKEHHOMN OIICHKU:
Wkp(n<=10) = 0,93; Wkp(10<n<=20)=0,95; Wxp(20<n<=30) = 0,964.
4. Ecrm W, > W,, rumoTe3a O NPUHAIJICKHOCTH OIBITHBIX JTaHHBIX K
HOPMAaJILHOMY PacCIpPEACIICHUIO MOXKET OBITh IPUHSTA.
2.2 O1uileHKa TOYHOCTH U3MEPEHUI

O1eHKY TOYHOCTH ¥ IPABUIILHOCTH (DU3UKO-XUMHYECKUX U3MEPEHUI TPOBOJISIT C
MIOMOIIBIO CIISTYIONINX XapaKTEPUCTHK:

1. Cpennee apupMeTHIECKOE CITyIaHOW BETUIUHBI X.

[TycThb X4, X2 ... Xy — 1 PE3YIABTATOB U3MEPEHUN BEITUYMHBI, NICTUHHOE 3HAYCHUE
KoTopo#t a. IIpennonaraercsi, 4To BCe U3MEPEHHUS MPOBEICHBI OJHUM METOJOM U C
OJIMHAKOBOM TIIATEIHHOCTHIO. Takue n3MepeHus Ha3bIBAIOT PABHOMOUHBIMU.

Cpennee apudmeTHYECKOE M3 PE3yIbTAaTOB M3MEPEHUN SBISICTCS HamOosee

BEPOSATHBIM 3HAYEHUEM U3MEPSIEMON BEIMUUHBL. ( £.a):
: =

1 n
M x( =t xK x,) = —le- (3)



n nil
Takast orieHKa SIBJISIETCSI HECMEIIEHHOM M COCTOATEIbHOM, TaK KaK U3BECTHO, YTO

M(—M x() (4)
1

D( )yx——D x(). (5)
n

N3 BepaxkeHust (5) cienyer, YTO YBEJIMYEHHE YHCIIA OINbITOB IMPUBOJIUT K
MOBBINICHUIO TOYHOCTH OIIEHKH 110 BEIOOPOYHOMY CpEHEMY.
Eounuunoe omxnonenue &; — OTKIIOHEHUE OTACIBHOTO M3MEPEHUSI OT CPEIHETO

apuPpMETHIECKOTO:
E.=x. —
i X, — X, (6)
AnreOpandeckas cymMMa eMHUYHBIX OTKIIOHEHUHN paBHA HYJTIO
Si =
i=1 0. (7)
3. [Tpubnmxennoe 3HadeHue aucrnepcuun D(x), o6o3Hagaemoe S?, —

3TO PACCESHUE CIyYaliHOW BEJIMYMHBI OTHOCUTEILHO CPEIHEr0 3HaueHus. [ n
HAaWJICHHBIX 3HAYEHUW CIIy4YaliHON BEJIMYUHBI:

= 2 = L i (xi —
D®) S n—l= ). @)
B OONBIIMHCTBE HKCIEPUMEHTOB HEU3BECTHO MATEMAaTUYECKOE OKHUJIaHUE
BEJIUYMHBL. B 3TOM cilydyae Ha ero MecTo MOJICTaBIIAETCS €ro OUeHKa. /[ Toro 4ToObl
OlLIeHKa OblJla HECMEIIEHHOM, N3MEHSAETCS HOPMUPOBOYHBIN MHOXHUTENb, BMECTO 1/n
ucnosib3yercst 1/(n —1).

4. [TpubnmxenHoe 3HAYEHUE cpeoneil KeaopamuuHou
nozpewiHocmu PABHO KOPHIO KBAJAPATHOMY W3 MPHUOIMKEHHOTO 3HAYCHUS
TUCTICPCHH:

oc(x=8S=.Dx(). 9)

5. OTHOCHTENbHAs KBaJpaTUYHAsl TIOTPEIIHOCTh, BBIPAKCHHAS B

npoieHTax (koagppuuyuenm eapuayuu), — OTHOILICHHUE MPUOTUKEHHOTO

3HAYEHUs cpenHen KBaJIpaTUYHOU HOTPELIHOCTH K CpeHEMY

apupmeTnyeckomy, yMHOKeHHOMY Ha 100%:
S
W180%.. (10) %
6. [TpubnmxenHoe 3HAYEHUE cpeoneil Keaopamuunou
noZpeuwtHocmu cpeoHezo apupmemuyueckozo:

(11)
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7. Abcontomnasn nozﬁumocmb ¥ cpemHero apu(gpmMeTHIecKoro,
BBIYUCJIEHHAS 110 PE3yJbTaTaM /1 HE3aBUCUMBIX (TTapajlieNIbHbIX ) ONIPEACIICHUN C
ucrnosib3oBanueM kodhdumuenta CTplOIGHTa B MPEANOJIOXKECHUH, YTO
pacrnpeneseHue Cily4alHOW BEJIMYUHBI HOPMAJIBHOE:

S
E,=1bir ——= 1.9 (12)

[24
Vn
r1e & I0BEpUTENIbHAS BEPOSTHOCTD HITU HAJCKHOCTB; f — YHCIIO CTENEHEH CBOOOIBL; ' ¢
— K03 HULIHEeHT HOPMHUPOBAHHbIX OTKIIOHE-

HUl (koogpuyuenm Cmorodenma), KOTOpbIi 3aBUCHT OT n u* (cm. Ilpuinoxenue A,
tabauna Al).

Koadunment t¢ ¢ Haie:)KHOCThIO #fOKa3bIBaeT, BO CKOJBKO pPa3 pa3HOCTb MEXKIY
WUCTUHHBIM U CPETHUM pe3yJbTaTaMu OOJIbIIIE CTAHAAPTHOTO OTKIOHEHHS CPEIHETO
pesyibTaTa.

8. Omuocumenvnan noZpewtHocmy:
_ &y
E~= 7 "100%. (13) x9. losepumenvhutii
uHmepean:

CornacHo ¢gopmyiie (24) uHTepBaJIbHBIE 3HAYEHUSI U3MEPSIEMON BEIUYUHBI TPU

BbIOpaHHOM KO3()(PHULIMEHTE HAJIEKHOCTH t  OMPEAEIAIOTCS BBIPAKEHUEM:

o

A) S

x—aTﬂ,ust—-l—a,f— (14)nn

U3 KOTOPOTO CJIEAYET, YTO BeNMUMHA JTJOBEPUTEIBHOTO HHTEPBAJIa 3aBUCUT OT pa3Mepa
BbIOOpKH. C yMEHBIICHHEM YHWCJIa W3MEPEHUN 7 YBEIMYMBACTCS IOBEPUTEIIBHBIN
WUHTEpBaJ.

2.3 BrisBrnenue rpyObIx OMMOOK U3MEPEHUS

Jns  ompeneneHuss TpyOBbIX TOTPENIHOCTEH WM3MEPEHUH  HCIIONB3YHOTCS
HECKOJIbKO METOIOB.

[Tpu manom ob6beme BeIOOPKHU (1 < 8) cpenHee apuMeTHIECKOe CYIIeCTBEHHO
3aBHCHT OT 3HAYCHUN KpalHUX WICHOB BAPHAIIMOHHOTO Psifa, KOTOPhIE MOTYT OBITh
BbI3BaHbl TpyObIMH TpoMaxamMu. CTaTUCTUYECKUM Kpumepuem 3HAYUMOCMU JJIs
BBISIBJICHUS AQHOMAJIBHBIX pE3YyJIbTaTOB B PaHKUPOBAHHOUN

%
MaJioit BEIOOPKE CITY>KUT KPUTEPHH :
g="2""1 (ecl aHOMAIBHOE 3HAYEHUE X;) I
X, X (eci aHOMaJIbHOE 3HAYEHUE X,).
¢ ¢ Ecm > e — PE3YIBTAT otkinoflenyst, e rp,) — TAGIMUHOE
Y — X1 ) , ®.n)
0="" "I spayemme KpuTepus , 3aBHCAIlEE OT JOBEPUTEILHOM
Xn =Xl peposirHOCTH P 1 0GbeMa BEIOOPKH 11 — pe3yibmam anomaneh. B

POTUBHOM CIlydyae aHOMajbHbI€ pe3yJbTaThl B BEIOOPKE omcymcmeayrom. 3HauYeHus
(p,n) IPUBEZICHBI B TaOIUIIe A4 TIPHIIOKEHHS A.
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2.4 OreHkKa BOCIIPOM3BOAUMOCTH OMBITHBIX TAHHBIX
JIng  KakaoW CcepuM  IapajuICNIbHBIX — OIBITOB  BBIUMCISIOT — CpEaHEe

apupMETHIECKOE 3HAUCHHE:
N

1
o NE Ty, (15)
rae j — HOMep cepuu; N — 4YHUCIO NapaJUIeNbHBIX OINBITOB, IPOBEICHHBIX IIPU
OJIMHAKOBBIX YCIIOBUSX.
3aTeM BBIUUCIIAIOT JUIsl KaXKA0W CEPUH OIBITOB BEIMYHUHY OLICHKU AUCIIEPCHHU:
1 N
Sﬂ-:m;(yﬁ_ K
J ¥5)" (16)
Cpeny Bcex OLEHOK AUCIIEPCHI HAXOAAT HAOOIbIIyIOmaxs’; .
3aTeM HaxoJAT OTHOUIEHUE HauOOJNbIIEeH U3 OLIEHOK JUCIEPCHI K CyMMeE BCEX
OLIEHOK Jucrepcuii: max S%

k
28]
G, 7' . (17)
Benuuuna G, Ha3bIBaeTcs pacuemuuvim sHaueHuem kpumepusi Koxpena. Kpurnueckue,
T.€. TEOPETUYECKHE 3HAYEHUsI 3TOM BEJIMYMHBI TaOyaupoBaHbsl (G,) U TPUBEIACHBI B
[Tpunoxenuu A (tabnauna A2).
Jns vHaxoxnaenus: G, HEOOXOAMMO 3HATh OOIIEE YKCIIO OIEHOK JUCIIepCUi k, 4UCIIO
CcTereHeil CBOOONBI f, CBSI3aHHBIX C KaXAOW M3 HHUX, mpuyeM f = N — [, u
JOBEPUTEIBHYIO BEPOSTHOCTD P (WIH ypOBEHB 3HAYMMOCTH ).

Ecnu 3nauenue G, < G,, Bce k aucrepcud TMOJIATalOTCS OJHOPOJHBIMHU C
BEPOSITHOCTbIO P,  paBHOM  JOBEPUTENBHON, a  onblmvbl  CUUMAIOMCA
80CNPOU3BOOUMBIMU.

Ecmu xe G,> G, TO HEOTHOPOAHAA JTUCIEPCU UCKITIOYAETCS U MPOBEPSAETCS
cleyronas MakCuMaiabHasi qucnepcust U3 ocraBimuxcs k—I/ mucnepcuil. CpaBHEHUe
MPOU3BOJIUTCS 10 TE€X TOP, MOKa HE OyJIET BBHITIOIHEHO YCIOBUE G, < Gp.

KoHTpoJsbHbIe BONPOCHI

1. Uro Ha3blBaeTCs MOTPENIHOCTHIO? VYKaXHTe TpU  Kjacca
MTOTPEITHOCTEN.

2. JlaliTe onpeneneHre cirydaiHou Beln4uHbI. Kak paccunTeiBaeTcs
BEPOSITHOCTH MOMAaHus B 3aJIaHHYIO 00J1acTh?

3. [IpuBennTe aHATUTUYECKOE BBIPAXKEHUE 3aKOHA pPACIpPEICIICHHS
CIIy4aliHbIX BEJIMYUH.

4. UeMy paBHa IUIOWIAAb MOJ KPUBOW IUIOTHOCTH PacCIpeIeiICHUs
BEPOSTHOCTEH fi(x)?

5. JlaliTe ompeneneHne MaTeMaTUYECKOro OXUIAHHS HENPEPBIBHOM

CIIy4YallHOM BEJIWYUHBI.
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6. Kakumu mnoxkazareasiMu OOCHHUBACTCA BCPOATHOCTH OTKIIOHCHUA
CJ'Iy‘-I&ﬁHOfI BCJINYHHEBI OT €€ MaTCMATHYCCKOI'O O)KI/II[aHI/Iﬂ?

7. Kak 3aBucuT kpuBasg pacnpeneiieHuss OT BEIWYHUHBI CPEIHETO
KBaJIpaTUYHOTO OTKJIOHCHUS?

8. Y Kakoul CiIy4yallHOM BEJIIMYMHBI, UMEIOLIECH MaTEeMaTUYECKOE
oxxunanue M = 0, 6oJibiiiasi BEPOSITHOCTh ndmact® uHrepBai (—, +)?

0. JlaiiTe onpeneneHne reHepaibHON COBOKYITHOCTH U BEIOOPKH.

10. Kakue ouneHku mnapaMeTpoB  pacupedcsieHus]  Ha3bIBAIOTCS
COCTOSITeIILbHBIMH, HECMEIIIEHHBIMU U 3((HEKTUBHBIMU?

11. UTO Takoe TOUEUYHbIE U UHTEPBAJIbHBIC OLIEHKU ITapaMeTpoB?

12. Kak OonpenensaeTcs JIOBEPUTEbHBIN VHTEPBAI JUISL
MaTEMaTUYECKOTO 0’KHJIaHUS CITy4YailHON BEIUYHHBI?

13. Kak onpenensitorcst HOrpentHocTH KOCBEHHBIX U3MEPEHU?

14. Kaxk paccuutsiBaercs kputepuit Koxpena?

15. Kak onenuBaeTcs 0 JHOPOJHOCTh AUCTIEPCUIA?

16. Kakue MeTonpl HCHONB3YIOTCA JUISl  BBIABICHHS  IPyOBIX
MOTPEIIHOCTEN?

[Tpumep odopmenus padotsl B cpene MathCAD

Tema 3. MaTteMaTnuecKkoe IJIAHMPOBAHME M CTATHCTHYECKAS
00padoTka pe3yabTaToB JKcnepuMenTa. IllpakTudyeckoe 3ansiTue 3
MATEMATHYECKOE IINTAHUPOBAHUE U
CTATUCTHYECKASA OBPABOTKA PE3YJIbTATOB
IKCIHHEPUMEHTA

1 Hdeab u conep:kanme

Hens: [IpuobpeTeHre npakTUYECKUX HABBIKOB B ONPEAEICHUH KO(DPUIIMEHTOB
YpaBHEHUSI PErpecCcur, MOJICIHUPYIOMEH SKCIEPUMEHT, B OLIEHKE 3HAYMMOCTHU
K03((PULIMEHTOB ypaBHEHUSI PETPECCUU U ONPEIEICHUH €r0 aIeKBaTHOCTH.

CopepxaHue:  SKCHEPUMEHTAJIbHBIE  JAaHHBbIE  MOJHOIO  (PAKTOPHOIO
HKCIIEPUMEHTA ONMUCHIBAIOTCA PErPECCUOHHBIM YPAaBHEHHEM M OIpPEACISIEeTCS €ro
aJIeKBaTHOCTh IKCIIEPUMEHTAIbHBIM JTAHHBIM.

2 Teopernuyeckoe 000CHOBaHUE

2.1 OcHOBHBIE NOHATUS INIAHUPOBAHUS IKCIIEPUMEHTA

[Ipoueccel, mpoTekarouie B  O0OBEKTaX  XUMHUYECKOM  TEXHOJIOTHUH,
XapaKTEPU3YIOTCS IMEPEMEHHBIMU, MEXIY KOTOPBIMH CYIIECTBYIOT OIPEICICHHBIE
IPUYUHHOCIIEICTBEHHBIE CBSI3H.
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x! > > V)
X2 g s 2
——————————— » e
Xn Ym

X — BEKTOpP BXOJHBIX IEPEMEHHBIX;
Y — BEKTOp BBIXOAHBIX IEPEMEHHBIX; Z —
BEKTOP BO3MYLIAIOUIUX [IE€PEMEHHBIX.
Pucynok 3.1 — Cxema 00beKTa UCCIIeIOBAHUS
[lepemeHHbIE, WUrpalOIIMe pPOJb MPUYUH, HA3BIBAIOTCA  6XOOHbIMU, A

NEPEMEHHBIE, OTPAXKAIOLIME TIOCIHEACTBUS NPUYUH — GbIXOOHbIMU. BXoaHble
IIEPEMEHHBIE KOHTPOJIUPYIOTCSA, UMH TaKK€ MOYKHO yIPABJIATb.

O0603HaYNM BXOJIHBIE YIIPABISIEMbIE IEPEMEHHBIE X, X2, ... ,X, 1 Ha30BEM HX
¢axkmopamuy: BBIXOAHBIE TEPEMEHHbIE O0O03HAYUM Vi, V2,..., Vs, BO3MYIIQIOIIYIO

IIEPEMEHHYI0, KOTOPAasi HE KOHTPOJIMPYETCA U SABISAETCA CIIy4allHOM NEPEMEHHOU — Z.

OnHolt U3 caMbIX paclpOCTPAHEHHBIX UJEH TEOPUHU IKCIEPUMEHTA SBIISIETCS
KOHIICTIIIAS ONTHUMAJIBHOTO HCIIONB30BAaHUSA (HAKTOPHOTO TMPOCTPAHCTBA, WIIU
KOHIICIIIIUS MHO20(DAKMOPHO20 IKCHepUMeHmA.

CyTb ee 3aKilo4aeTcsi B TOM, YTO COCTOSIHHE OOBEKTa B KaXXJIOM OIIbITE
ompeneNnsieTcss TO  Pe3yJbTaTy OJHOBPEMEHHOTO BapbHpOBaHUS  (DAKTOPOB,
BBI3BIBAIOIIUX U3MEHEHUE COCTOSTHUSA 00beKTa. MeTOIbl, OCYIIECTBISIONINE AKTUBHOE
HKCIEPUMEHTHUPOBAHNE, HA3BIBAIOTCS MEMOO0AMU NIIAHUPOBAHUSA IKCHEPUMEHMA.

MaremaTH4eckyl0  MoOJielib  OObEKTa HUCCIEJOBaHMUS  HIMYT B  BHJE
MOJIMTHOMHUAIBHOTO YPaBHEHHUSI:

k k

yHO+ Dhxxijt) i j b xii
2. T (31
ilji il

Yposnem ¢haxmopa Ha3pIBalOT ONpeNeNeHHOE 3HayeHue (akTopa, KOTOpPOe
OyZeT puKCHpOBaTHCA MPU MPOBEICHUN IKCIIEPUMEHTA.

Paznuuatot eepxnuii yposenv ¢hakmopa — x5 (310 830C, 4,2 MIla) u HudicHuil
yposenv hakmopa — x;x). CpelHHE 3HAYEHUS PACCMATPUBAEMBIX WHTEPBAJIOBAIOTCA
HYIe8bIMU YPOBHAMU — Xi9, 3SHAUCHHE (DAaKTOpa B HATYpaIbHBIX €IUHULAX, TPHOaBIICHNUE
KOTOPOTO K HYJIEBOMY YPOBHIO JaeT BEpPXHHUH, a BBIYUTAHHE — HWKHHUNA YPOBEHD
(dakTopa, Ha3bIBACTCS UHMEPBATIOM BAPLUPOBAHUS.

Takum oOpazom,

xiB~ X0 " Axi JxjH X0 _ij.

DKCTepUMEHTAJIbHBIC 3HAYEHUsI, KOTOPhIE MOTYT MPUHUMATH (DAKTOPHI HA3BIBAIOTCS

14



epanuyamu Cyuwecmeosanus paxmopos, a HHTepBa (X max — Xnan) — 001acmbio

onpeodenenusi pakmopos. Ha pucynke 3.2 310 obnacts L.
A

X2MA

X2B
X20
X2m
X2MIN

v

XIMIN X1y X10 XIB X1MA
Pucynok 3.2 — I'eomeTpuueckas uHTepripeTanusi 00JacTu onpeaeneHus Gakropos L
1 00JacTH NMPOBEAEHUS YKcIiepuMenTa M
O4eBUHO, YTO UHTEPBAJ BapbUpPOBaHUs (PAaKTOPOB JIOJKEH COCTABIATh YacCTh
obOnacTu onpeneneHus GakTopoB, €CIM pelaeTcs 3agavya ontumusauuud. Ha pucynke
3.2 obnacTh MPOBEACHUS HKCIIEpUMEHTA 0003HaUeHa OyKBOM M.
2.2 KonupoBaHHbie 3HaYeHUs PAaKTOPOB
JlJist cocTaBlieHHUs pErPECCUBHOTO YPAaBHEHUS MCIONb3YIOTCA HE (PaKTHUUECKHE
3HaueHusa (PAKTOPOB, a MX KOJUPOBAHHbIE 3HAUeHUA. BepxHuil ypoBeHb (hakTopa
o0o3HauvaeTcs cUMBOJIOM «+1». HuxHuil ypoBeHb (akropa — CHMBOJOM «—I».
[lepexoq oT QakTuyeckux 3Ha4YeHU (PAKTOPOB K KOAUPOBAHHBIM 3HAYEHUSIM
OCyIIeCTBIIsIeTCA 1Mo hopMmyIie:
X~ X

v M (3.2)

KomupoBanue ¢pakTopoB, 10 CyTH, 03HAYACT MEPEX0T OT CUCTEMbI KOOPJIMHAT B
HATypaJdbHBIX €AMHHIAX (pUCYHOK 3.3,a) K CHUCTEME KOOpIWHAT B KOJHUPOBAHHOM
dbopme (pucynok 3.3,0). Kaxxnast Touka daktopHoro nmpoctpanctsa — (+1,+1), (— 1,+1),
(+1,-1), (=1,-1) — 3TO OIBIT B UCCIETOBAHUSIX.

X2 x2
A A
S °+]+

Xog|" T TGt 0 - D

: 5 : > X
x2H ----- .b ------- '(? E E

: L, B L 6 +7,_1

X1 X X
a) 0)
a) B HATypaJIbHBIX KOOPAMHATAX 0) B KOOpJIUHATHOM popme
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Pucynok 3.3 — 'eoMeTpuueckasi MHTEpIIpeTalys MiiaHa 2 Ha IIIOCKOCTH
B o01em cirydae sKCriepuMeHT, B KOTOPOM PEaTU3yIOTCS BCE BO3MOXKHbBIE
coueTaHus ypOBHEH (PaKkTOpOB, HA3BIBACTCS HOJIHBIM (PAKMOPHBIM IKCHEPUMEHIOM
(IIDY3). Ecnu xaxaslid (pakTop BappupyeTcs HAa IBYX YPOBHSX, TO noiydaercsa [1DD
tuna 2" , rae k — konmudaectso (GpakTopos.
[TonHbIN aKTOPHBIN AKCIEPUMEHT UMEET CJICIYIOIINE JIOCTOMHCTBA!
1)  He3aBUCHMOCTH AUCIEPCUU MEPEMEHHON COCTOSHUS OT
BpallleHUs CUCTEMbI KOOPJIMHAT B IIEHTPE TIJIaHa;
2)  OJAWHAKOBYIO M MUHUMAJIbHYIO JUCHIEPCHIO KOA(DPUITMEHTOB

perpeccuu; 3) HE3aBUCUMOCTD onpe/ieieHus] K03 OUIIMEHTOB perpeccuu
JpyT OT Apyra; 4) IPOCTOTY B BHIYUCICHHUIX KOI(PPUITUEHTOB.

2.3 IlocTpoeHue MaTpuilbl JIAHUPOBAHUS

IlnaH, comepkammii 3amuch Bcedl KOMOWHANUK (DAaKTOPOB WIM HX YacTH B
KOJIMPOBAHHOU (popMe, Ha3bIBACTCS Mampuyell niaHupo8aHusl.

KonnuectBo onbiToB — N 3aBUCHT OT KOJMYECTBA HM3y4aeMbIX (PAKTOPOB U
onpezensiercs 1o gpopmyne N 2.

B Tabmune 3.1 nmpoBeeHa MaTpHIla TUTAHUPOBAHMS JUTS IBYX (PaKTOPOB HA JBYX

YPOBHSIX.
Tabnuua 1 — Marpuna mianuposanus 11O 27
[IimanupoBanue [Iepemennas
OnpITHI Xo

X1 X2 COCTOSIHUSA ¥

1 +1 +1 +1 Vi

2 +1 -1 +1 V2

3 +1 +1 -1 Vs

4 +1 —1 -1 Vi

Bo BTopoii rpade Tabauipl npuBeIeHbl 3HaYeHUs! (PUKTUBHON MEPEMEHHOU X
(ToKIecTBEHHO paBHOW +1), KOTOpas MOHATOOUTCS MPU BHIYUCICHUU CBOOOHOIO
YJIeHA MOJIMHOMA. B 1mepBoii CTpOKe CINIaHWPOBaH MEPBBIA ONBIT, KO/ (PAKTOPaMH X;
U X; NPUAAIOT MAKCHUMAaJIbHbIE 3HAYEHHMs; BO BTOPOM CTPOKE — KOrna (akTopy X;
IPUIAI0T MUHUMAIbHOE 3HaY€HHE, a (DAKTOPY X2 — MAKCUMAIBHOE U T.J.

JUIs MOCTpOEHHS MATpULbl I[UIAHUPOBAHUS C OOJNBIIMM YHUCIOM (PaKTOpOB
UCIOJIB3YIOT psAJl IpHeMOoB. Yallle uCIoJIb3yIOT PUEM YEPEIOBAHUS 3HAKOB: B IIEPBOM
CTOJIONE 3HAKA HE MEHSIOTCS, B TPETHEM OHU UEPEAYIOTCS YEPE3 JIBA, B UETBEPTOM —
yepes 4 u T.4. (cM. Tabauity 3.2).

2.4 Peanu3zanyst MaTpULbl IUIAHUPOBAHUS
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[Toce mocTpoeHUsT MaTPUIIBI THITAHUPOBAHUS MMPUCTYTAIOT HETIOCPEIACTBEHHO K
IKCIIepUMEHTy. Bce koanpoBaHHbIE 3HaUCHUS (AaKTOPOB 3aMEHSIOT HATYPAIbHBIMU.
Takyro MaTpuIly IIIaHUPOBAHUS HA3BIBAIOT padouell.

[Tnan mbo peanmu3yeT HECKOIBKO pa3, Moydas m TapajiIeIbHBIX 3HAYCHUI
MIEPEMEHHOM COCTOSIHUS, JINOO TMapajuIeNbHBIE OIBITHI MPOBOAAT TOJBKO B OJHOM
TOYKE, KaK MPaBUJIO, B IIEHTpe 1iana. [locaeaauii MeTo1 MCIoNIb3yIOT, KOT/1a M3BECTHA
3apaHee XOpolllas BOCIPOU3BOANMOCTE OIBITOB HAa OOBEKTE UCCIEAOBAHUS.

OmmOKy OIBITOB S)° PACCYUTHIBAIOT IO (POPMYIIE

_ 1 ”( N

I _

N SR Yo (3.3)
TAe: Yo — 3HAYCHUSA IIEPEMEHHON COCTOSIHUSI B  IIEHTPE

IUIaHA; 3 — CPEJHEE 3HAUCHUE IIEPEMEHHON COCTOSHUS B LEHTPE IUIaHa; Ny — 4UCIIO
OIBITOB B LEHTPE ILIAHA.
Tab6nuua 3.2 — Opraausanus Matpul mianuposanus [19® ot 2% o 2°

Howmepa DakTOopbI
OIILITOB Xo X1 X2 X3 X4 X5
1 I1 +1 +1 +1 +1 +1 +1
2 () +1 -1 +1 +1 +1 +1
3 I 6 +1 +1 -1 +1 +1 +1
4 o o 22 +1 -1 -1 +1 +1 +1
5 H €) +1  +1 o+ | -1 | 1 Al
6 BIN 23 +1 -1 +1 -1 +1 +1
7 ba | g +1 4+ 1 b Al
8 KTO ® +1 1 1 -1 +1 +1
9 PH | 1 41+l +1 _i :

10 | M| 24 1 -1 41 411
AKC -1 +1

11 +1 +1 +1
ne T L
12 p I

13 Me +1 +1 +1 -1
-1 +1

1 o +1 -1 41 —1-1-
-1 Al
15 I +1 +1 1 1 4
16 D +1 —1 -1 ~1 i
17 € +1 o+t
18 25 T L
19 +1 +1 1 +1 |

21 +1 +1 +1 -1 +1

22 +1 -1 +1 -1-1—- +1 -1
23 +1 +1 1 +1 —1
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24 +1 -1 -1
25 +1 +1 +1
26 +1 -1 +1
27 +1 +1

28 +1 —1 -1
29 +1 +1 +1
30 +1 -1 +1

31 +1 +1 1
3 +1 -1 -1

2.5 AIropuT™ pacdeTa IoaHOro (pakTOPHOTO SKCIIEpUMEHTA THIa 2

Anroputm pacuera 51 aHaJn3a

MaTeEMaATUUYECKOU

IKCIICPUMCHTAIIbHOCTATUCTUYCCKUMHU METOAaMU IIPUBCACH Ha PUCYHKC 34,

Bo16op hopmbl MaTeMaTUyecKoOn |
MoOJIeIn

A 4

A

Pacuet xoaddunmrenToB perpeccun

Y

Brruncienue onmmoOKy OIbITa

A 4
Pacuer nucnepcuu ko3 PUIMEeHTOB
perpeccuu

IIpoBepka HeT

3HAYUMOCTH KO-
¢ purmeHToB

na

Pacyet mucnepcun aJIeKBaTHOCTH

IIpoBepka HET

\ 4

aIeKBaTHOCTH
MOJEIN

4o

AnexBaTHast MOJIENb

18
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Pucynok 3.4 — biok-cxeMa anropurMa pacuera U aHallu3a MaTeMaTH4eCKOW MOJIEIU
AKCIIEPUMEHTAJIbHO-CTATUCTUYECKUMH MeToaMu J1Jig TuHEHHOM (opMBbI

YPaBHEHHS:

i
Voo % bxi (i=01, ..k, (3.4)
/i€ k — IepeMEHHAasi COCTOSIHUSL pacuyeTHasl.
Ha ocHOBaHuM pe3ynbTaToB  peanv3aldd  MATPHUIbl  IJIAHUPOBAHUS

K02 (HUIMEHTHI ypaBHEHUS PETPECCUH PACCUYUTHIBAIOTCS 10 (hopMyIIe:
IN
bi=—D XY (i=0,1 ... k. (3.5)
N.7
[Tocne BerancneHus K03QGUIMEHTOB PErPECCHH IEPEXOAAT K CTATUCTHIECKOMY
aHaJIN3y YpaBHEHUS PErPECCUH, KOTOPBIH COCTOUT U3 TPEX JTaIlOB:
— OIIeHKa OomuOKH omnbITa (10 ypaBHEeHUIO (3.3));
—  OIEHKAa 3HAYMMOCTH KO3(PPHUIIMCHTOB ypaBHEHUS PErpecChu; —  OICHKa
aJICKBAaTHOCTH MOJICIIH.

OueHky 3HAYUMOCTH ko3 purreHToB perpeccuun
_Inl
S, ~OCYLIECTBIIOT 10 dbopmyiie £,(3.6)
U YCIIOBUIO >tr, t»(3.7)
e ‘bi‘ — abcorroTHOE 3HaUYeHUE KOA(DPUIIMEHTA; f7— TAOJIMYHOE 3HAUCHUE

kputepusi CThIOIEHTa, KOTOPOE HaXOAT MO YUCITY CTeneHed cBoOobl fo = Ny — 1 u
YpPOBHIO 3HauyuMocTH ¢ (cmorpu Tabmuuy Al npunoxenus A.); S —
CPEIHEKBAPATUYHOE OTKIIOHEHHE.

HMucniepcuto Ko3)PUIMEHTOB perpeccruu HaxoAsaT 1o ¢hopmyJie

Sp’ =, (3.8)
N
T.€. TUCIIEPCUU BCEX KOIPPUIIMEHTOB PaBHBI, TOCKOJIBKY 3aBHCST TOJIBKO OT OLIHOKH
onbita *0° ¥ yKcIa CTPOK MAaTPHIIBI INIAHUPOBaHKs N (4KCIIa ONBITOB).

Ecnu ms kakoro-to koaddunmenta ycnosus (3.6) u (3.7) He BBITOTHAIOTCS, TO
COOTBETCTBYIOIIUH (DAaKTOp MOXHO MpPHU3HATh HE3HAYMMBIM M HCKIIOUUTH €ro U3
YpPaBHEHUS PErPECCUMU.

[IpoBepka ageKBaTHOCTU JMHEHHOTO YPAaBHEHUS PErPECCHUU OCYIIECTBIIAETCS
IyTEM CPABHEHUS JBYX JHMCIEPCUN — OJHA TTOKA3bIBAET PACCESHUE ONBITHBIX JaHHBIX
NIEPEMEHHOM COCTOSIHMS J, OTHOCUTEJIBHO TE€X 3HAUEHUI NMEPEMEHHON COCTOSIHUS Vi,
KOTOpBIE MPEICKa3aHbl I0JYyYEHHBIM JIMHEWHBIM YPaBHEHUEM PETPECCHUM.
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Ota aucriepcHsi Ha3bIBaeTCs JUCIICPCUCH aJIeKBATHOCTH W PACCUUTHIBACTCS TIO
dbopmye

Sud N7 ), (3.9)
IJIe M — YUCJIO NapajuleJIbHBIX OINbBITOB; / — YUCIIO YJIEHOB B YPAaBHEHUU PETPECCHUH,
OCTaBLIMXCS MOCJIE OLIEHKH 3HAUUMOCTH.
Bropas aucnepcust — 310 omrOka onbiTa. AJIEKBaTHOCTb IPOBEPSIOT, OLIEHNUBAs
OTHOLIEHUE
Saa2
Fy=—7= (3.10)
So
U cpaBHUBas pacuetHoe (Fp) u Tabmmunoe (F7) 3HaueHue kputepus duiepa.

Kputepuit @umepa Fr onpenensieTcs sl CTeNeHeld cBOOOIbI fo.u = N — [ u fy =
N(m — 1) 1 3a1aHHOTO YPOBHS 3HAYUMOCTH ¢ 1O Ta0IMIE AS MPUIOKEHUS.

Ecnu BbINIONHSIETCS yCI0BUE FpFr, (3.11)
TO JINHEWHOE YPAaBHEHHE MIPU3ZHAETCS A0EKBAMHDIM.

[Tosry4eHHBIN JTMHEWHBIA TOJTMHOM MOHO MCIOJIB30BaTh IS MOMCKA 00JacTH
ontuMyMa oObekTa wucciefgoBanus. Ecnu ycnoBue (3.11) He BBINOJHSIETCS, TO
JMHEWHOE YpPaBHEHWE NPU3HACTCS HeadekeéamHuwvim. 1Ipu HeaneKBaTHOM JIMHEWMHOU
MOJIeIH Haumbolee dYacTo MPUHUMAIOT pelIeHHe 00 YMEHBIICHHH WHTEPBAJOB
BapbUPOBaHUS (PAaKTOPOB U MOBTOPEHUU IKCIIEPUMEHTA.

2.6 IpoOHbIii (haKTOPHBIN IKCIEPUMEHT

[Tonmuelii (QakTOpHBIA HKCIEPUMEHT SBISETCS BechbMa H(PGPEKTUBHBIM IS
MOJTyYeHUS! MaTeMaTU4YEeCKOW MOJIENI HCCIeayeMoro o0bekTa 0COOCHHO MPU YHCTe
daktopoB k£ > 3. OmgHako yBenuueHHe dYHcia (AKTOPOB MPHUBOIUT K PEIKOMY
YBEIMYEHHIO yKclia onbIToB. Tak, [I®D 2° tpebyer nocTtaHoBKH 64 onbITOB, a 27 yike
128.

[IpakTka mNOKa3bIBa€T, YTO JUIS MOJYYEHHS JOCTATOYHO TOYHBIX OLIEHOK
KOA(PPUIIUEHTOB PETPecCUd MOKHO OOOWTHUCH HEOOJBIINM KOJHMYECTBOM OIIBITOB,
BBESl TOHSATHE IPOOHOrO (PAaKTOPHOTO SKCIEPUMEHTa (MU JIpOOHBIX PEIUINK),
KOTOPBIN MPEACTABISAIOT COO0N HEKOTOPYIO YacThb 72, Y4, 1/8 OT momHOro (hakTOpHOTO
HKCIIEPUMEHTA.

O0padoTka pe3yJIbTATOB IKCIEPUMEHTAJBHBIX HCCICAOBAHNM

Kooupoeanue namypanvnuix paxkmopog

_11061000 =+ _9001000 =-
X (max), 100 1, X(min), 100 I
_3020 =+ _2030 =-
X (max), 10 1, X (min), 10 1,
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2735, =+ _ 2335, 1
X (max);, 2 1; X (min); 92 =-
2. Cpeonee apupmemuueckoe (Mamemamuieckoe oxcuoanue), %: n

i
Dlo 23 15 07

Hanpumep, aj1st nepBoii mpoosl: 1 t +  _15%.

o = =
n 3
3. OmxknoHeHue om cpeoHe20 eOUHUYHO20 HaON00eHUsl 8 8blOOPKAX,
HarpuMmep, JIAREPBO#H TPodbl: = = 1—; 2,3 1,5 0,8 %.
4. Jucnepcus  npeyesuonmocmu  (80cnpou3gooumocmu) — no
omoebHOU 8blO0pKe, HATIPUMED, JIJIsl IEPBOU MPOOBI: 7
> Aoj
; J 2 2 2
_JE _087+00°+(6 .8~ _
sp 3=1 0,64
5. Cmanoapmnoe keaopamuyHoe OMKIOHeHUe USMepeHUsi no
omoenbHoUnpooe: | I
SI-NS? " N0,16  0,8%.
6. Tecm Ha aH0pMaJle§0mb no -Kpumepuio: pe3yibTaT HaOII0IeHUS

HE SIBJISICTCSA aHOpMaHB[éIBIM, eBm sken, < ragn.- 1IpH N =3 sHluenne raon. = 1,41.
@i j(max,min) —wi| 2,3_1,5
Jlist mepBoit TpoOHI: B oen = = = 1,00.
S 0,8
Bwvisoo: B mepBoit mpoOe aHOpMaIbHBIX HAOIIOACHUIN HET.

Ipumeuanue. JIns1 ocTabHBIX TPOO TECTUPOBAHKE HA AHOPMAJILHOCTH IMTPOBOJIAT
aHAJIOTHYHO.

7. ['mnoTte3y Ha HOPMAJIBHOCTH PACHPENENCHUS ISl BCEX BOCHMH
BBIOOPOKITPOBOJIUM, HMCIIONIB3Ysl AaHHbIe Tabn. 2.6. Hampumep, mis mnepBoi
BBIOOPKHU:

2,3 L5
—  Z0.7979 ‘ =0,202.
0,8
Tenepp cpaBHUBAaEM Z C BEJTUYUHON 0\-7—— n
04 _
0,2021 < V3 0,231. BeiBon:
, 1 231. J: TUTIOTE3a O HOPMAJIBHOM

pacrnpeneneHnuu MOATBEPKIACTCS.
AHaJOTUYHBINA PE3yNbTAT MOJTYUYEH U C IPYTUMU CEMbIO BEIOOPKAMHU.

8. Tecm Ha o00HOpoOHOCmb Ouchepcuii (Ha PaBHOTOYHOCTD
U3MEpPEeHUl 10 BCEMYy MAacCHUBY JaHHBIX) 10 g-kpurepuio Koxpena
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(TpUMEHSeTCS TOJBKO MPH OJMHAKOBOM YHCJIC apaJISIbHBIX ONPEISICHUNH BO
BceX BeIOOpKax!!!):

JInst JTaHHOTO U3MEpPEeHUS
_ _ 1,00 _ S (max)’
N 6,62 gokch.0,1511gma6a.0,5157
npuf=n—-1=3-1=2 ZS,- u N = 8) — 1ucnepcuu OJHOPOIHEI, T.€.
(mpu f : p p
pe3yabTaThI i U3MEPEHUH 10 BCEMY MAacCHUBY
JTAHHBIX PABHOTOYHBI.

9. Oyenka cpeOHeB38eUleHHOl Oucnepcuu MemoouKu BbINOJIHeHUs.
usmepeHul

(MBH)
N

ZSiZ 6,62
2 _iE )
s =% =——=0827.
N 8
10.  Cpeoneszgewennoe cmanoapmuoe omxnonenue (CKO) MBU
(o3HAUaeT cremyromiee: MPH  MPOBEACHUM  OJHOTO  JIOMOJHUTEIHLHOTO

OHpeIICJ'IeHI/ISI I‘apaHTI/IpyeTCH, qTo0 HOFp@H_IHOCTB I/I3MepeHI/ISI HC HpeBBICI/IT
CKO):

S=+08275 8,91 %..
Pacuer ko3¢ puuueHToB perpeccuu
1. CBOOOIHBII YIeH ypaBHEHUS HaXOAT 10 hopmyIie
-y 1v__ 1 Doy (1513 41 52,23 40 47 68 _
3,75,,,,,),75.
Nil 8
2. JInHeHbIC YICHBI:
1Y 1

bi Xyi(15134152234047680,, , ., ) ,)
ST50-% =— - 4+ - + - 4+ - + = ~
Ni-l 8
1Y 1
by=—2 Xy,(A5 13 41 52234047 681, + , + , = 7, ) ,)
4515,
:]—\iil =§————++++:z
bs Xyi(15134152234047680,, , . ) ,)
, 7250,
Nil 8

3. KoaddurumeHnTs cMmemeHus:
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1 & :
b= 2 XK ljm yj §(15 1341 52 PAARAT 68 07, + , =
1

bu_1¢ Nmy 8(ES 134152 258047680, — , + . = .,
_Ni=1 & 1

bn  luy8(S13415D13R04768 v, v =0,
- Ly xx 1

by V- J JiX my P8 15 1341%52)280U64768, —, + , ==, ,
| & TecT HA 3HAYUMOCTH KOI(PPUIIMEHTOB perpeccuu
NZX 3HAaYMMOCTh KOX((PUIIMEHTa PEerpeccur OMpPEAeNIeTCsS TEM,

YTo cro a0coIroTHASA BCIIMYMHA  JOJKHA IIPCBBICHUTH I'paHUIIbI
AJOBCPUTCIBbHOIO MHTCpPBAJa, paCCYUTAHHOI'O 110 CHHUIO
Abi =+, fShi =* g [ \SN2=+2,12-0,82758 3 +0,3936,

raete= 2,12 —rabmnanoe 3HaueHue kpurepus CTerozenTa npu 0=0,05 n mpu £=N(n —
=83 -1)=16.
Utak, u3 Bcex kKod(DPUITMEHTOB HE3HAYUMBIMU SIBIISIOTCS BCE KOIPPUITUEHTHI
CMCUICHUSA — b12, b13, b23 u b123 .
B utore, ypaBHeHue perpeccuu OyJaeT UMETh BUJT
i (Ge), % = 3,75 + 0,6X1 + 1,5X2 + 0,7X3. (3.12)
Pacuer maccoBoii 1011 repMaHusi 110 YPABHEHUIO Perpeccuu
[IpoBenem  OIEHKY  pe3yJbTaTOB  JKCIIEPUMEHTAa IO  IOJTYYEHHOU
MaTEeMaTUYECKON MOJIETTH IO BCEM BBIOOPKaM:
o, %=3,75-0,6 —1,5-0,7=0,95;
®P, %=3,75+0,6-1,5-0,7=2,15;

o5’ %=3,75-0,6 +1,5-0,7=3,95;
04, %=3,775+0,6+1,5-0,7=35,15;
®s’, % =3,75-0,6-1,5+0,7=2,35;
®¢, % =3,75+0,6-1,5+0,7=3,55;
o’ %=3,75-0,6+1,5+0,7=15,45;
os, %=3,75+0,6 +1,5+0,7=16,55.

IIpoBepka aIeKBATHOCTH MAaTEMATHYECKON MO EJIH

PaccesHue skcniepuMeHTaIbHBIX TOYEK OTHOCUTEIHLHO HAWJIEHHOTO YPaBHEHUS
perpeccuu (2.20) xapakTepu3yeTcss OCTaTOYHON AUCTIEPCUEH UITH JUCTIEPCUCH aJIeK-
BATHOCTH — S*,;, KOTOPasi ONPEAENIIETCA COOTHOIIEHHEM N

>l -o)
Sao="% £ (3.13)
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rjie f=N-B — pa3HOCTh MEXTy YUCIOM OIBITOB (V) ¥ YrCIOM KO3(PPUITHIESHTOB MOJIEIH.

N
2 (oF —a)?
_iE _ 2,04 _
Sao? / §=4 51 (3.14)
PaccuutsiBaem 3Hauenue kputepus Oumiepa no ypasaenuto (3.10)
Sao2 0,51
F,=—72= =0,62
So 0,8275 TabauuHoe 3HaueHue kpurepus Oumepa Fr

ompenensieM 1o Tabnwure npuioxkenus AS mpu o = 0,05, f(u=N—-1=8-1=7. fp=
Nm—-1)=83-1)=16.

MeTo10M MHTEPNOIALMU HaxoauM Fr=2,65.

Tak Kak BBINOJHSAETCA YycnoBue F, < Fr, TO NMOJy4YeHHAss MaTeMaTH4yeCKas
MOJIETTb AA€KBATHO MPEICTABIISIET PE3YIbTAThl SKCIIEPUMEHTA.

KoHTposbHbIe BONPOCHI

1. B yem cymHOCTh KOHIIETIIIUHA MHOTO(AKTOPHOTO SKCIIEpUMEHTA?

2. [IpuBenuTe BUJ NOJMHOMHUAIBHOIO YPAaBHEHHSI, HUCIIOIb3YEMOTO
TUTSL MOJEITMPOBAHUS.

3. Kak ocymiecTBisitoT KkonupoBanue (HakTopoB.

4. [locTpoiiTe MaTpully TUIAHUPOBaHUSA JJs  TpeX(aKTOPHOTrO
HKCIIEPUMEHTA.

3. N3 kakpx O5TaroB COCTOUT CTAaTUCTUYECKUM AHAIN3 YPaBHEHUS
perpeccun?

6. Kak oreHnBaioT 3Ha4MMOCTh KO3PPUIIMEHTOB perpeccun?

7. I[To xako¥ hopmyJie pacCUUTHIBACTCS TUCTIEPCHS aJICKBATHOCTH?

8. Kak npoBepsieTcs aleKBaTHOCTb YpaBHEHUS perpeccuun’?

9 B uem cymHOCTs ApoOHOTO PaKTOPHOTO IKCTIEpUMEHTA?

10. IIpuBenuTe anropuTM pacyera M aHaJIW3a MAaTEMAaTHYECKOW MOJEIIN
AKCIIEPUMEHTAIBHO-CTATUCTUYECKUMH METOJAMH.

4.1 IlaTeHT ¥ NaTeHTHasA HHoOpMaLUs

ITateHT —  JOKYMEHT, YAOCTOBEPSIOIINN  IPUOPUTET,  aBTOPCTBO,
UCKJIIOUMTEIBbHOE IIPAaBO HA MCHOJIb30BaHUE H300peTeHust (MOJEe3HOW MOJENH,
IPOMBILUIEHHOTO 00pa3lia), MpeACTaBIseMOE TOCYyJapCTBOM Ha OIpPEEICHHBIH
NEpUOJ BPEMEHH, KOTOPOE IMO3BOJISIET €ro 00JajaTeNiio 3anpeiarb TPEeThUM JHUIam
UCIIOJIb30BaHUE (B TOM YHUCII€ M3rOTOBJICHME, MCIOJIb30BaHUE, MPOJAXy, BBO3) €ro
n3o00peTeHus. VcknouutenbHOE MpaBO MATEHTOOONANaTeNs HMEET HEKOTOpbIE
Ba)KHbIE OIPAHUYCHUSA:
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Teppumopuanvroe oepanuueHue — NATEHT JIEUCTBYET TOJBKO HA TEPPUTOPUU
CTpaHbl WM PEruoHa, BbAaBuie 3ToT mareHT. IlateHt Poccuiickonn ®enepanun
JEUCTBYET TOJIbKO Ha Tepputopun PP, nareHT COEIMHEHHBIX IITATOB AMEPHUKU —
toiabko Ha Tepputopuu CIIIA. Permonanbhbiii EBpasuiickuili maTeHT JCHCTBYET Ha
TEPPUTOPHUSIX CTPAH-YUACTHUIL] perHOHANIBHOTO CorianieHus.

Bpemennoe oepanuuenue — maTeHT MUMEET OMNPEJEICHHBIA CPOK JEUCTBUS U
coctaBiigeT 1o 20 ier.

Pacxkpvimue ungpopmayuu 06 n300peTeHnn Jyis MyOJIUYHOTO TOCTYTA.

IatenTHast uHopmanuss — 370 uHGopMaLKs 00 U300PETEHUAX, TOJE3HBIX
MOJIEJISIX, MPOMBILUIEHHBIX O00pa3lax M TOBAapHBIX 3HAKAX, 3asBJICHHBIX B KaueCTBE
00BEKTOB MPOMBIIIEHHOW COOCTBEHHOCTH.

[latenTHass uHpopmManus 00JaTaeT PAAOM HPEUMYIIECTB IO CPABHEHUIO C

JPYTUMU BUJAMU HAyYHO-TEXHUUYECKOU MH(OpMaIuu:

YHUKAJBbHOCTb — OCHOBHAS YaCTh CBEJACHUM, COJICP/KAIIMNXCS B MATEHTHBIX
JOKyMEHTaX, B JlaJbHEHIIIEeM He AyOIHpyeTcs B IPYTrUX HMCTOYHHMKAX WHOOpMAIUu;

ONepaTHUBHOCTDb — OTIEPEKACT JPYTrUe BUABI MyOIMKAINI, KaK IIPaBUJI0, HA
HECKOJIBKO JIET; J0CTOBEPHOCTH — TIOJITBEP)KIACTCS BBIBOJIAMH T'OCYJAPCTBEHHOM
Hay4IHO-
TEXHUYECKOW OKCICPTH3bl; YHMBEPCAJIbHOCTh M IIHPOKHMHA OXBAT CTPaH —
OXBaTHIBAET Bce obyracTu
HAYKW W TPOMBINIIEHHOCTH, TMyoOnukyercs Oomee, dYem B 80 crpaHax;
CTPYKTYPHMPOBAHHOCTH — TEKCT MATEHTHOTO JOKYMEHTA U3JIOKEH TI0 OTpeIe-
JICHHBIM aCIeKTaM; YHOPSA04YeHHOCTh — JOKYMEHTHI CHA0KEHBI PETUCTPAITMOHHBIMH
HOMEpPAMH,

KJIACCU(PUKAIMOHHBIMU U JPYTUMU UHICKCAMH.
4.2 ITaTeHTOCIOCOOHOCTH
ITaTeHTOCTIOCOOHOCT, — FOPUIAMYECKOE CBOMCTBO OO0BEKTa IPOMBIIIICHHON

COOCTBEHHOCTH, OIPEACISAIONIEE €ro CHOCOOHOCTh OXPAHATHCS JOKYMEHTOM
HCKJIFOYUTEIBHOTO MpaBa (MaTeHTOM) Ha TEPPUTOPUU KOHKPETHOU CTpaHbl B TEUEHHUE
CpPOKa JICVCTBUS MATEHTA.

CymiecTBYIOT TpH KPUTEPHUS TATEHTOCTIOCOOHOCTH:
[Tone3nocth: wu300peTEHUE OJDKHO OBITh TMOJE3HBIM, B T.4. JOJKHO

HeﬁCTBOBaTB, OBITh IMPUTOAHBIM JIA IIPOMBINIJIICHHOT'O IIPUMCHCHU .
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HoBuzna: nzo0pereHue OOMKHO OBbITh HOBBIM (T.€. HE SIBISETCS YacTbIO
CYILLECTBYIOILLETO YPOBHSI TEXHUKH).
HeoueBuaHocTh:  m300peTeHHE  JIOJDKHO — yIOBIETBOPSITH  TPEOOBAaHUIO

HEOUYEBHUIHOCTHU (MMETHh N300peTaTeIHCKUI YPOBEHb ).

bes cormacus marentoobnagaTenns n300peTeHNE HE MOKET ObITh UCTIOIB30BaHO.
Tonpko maTeHTOOONAMATEIb MOXKET BBIAATh pa3pelieHHe Ha UCIOJIb30BaHUE
N300pETEHNE UITH TTOTHOCTBHIO YCTYITUTh ITaTeHT.

4.3 Buabl IaTeHTOB
CylecTBYIOT CHEAYIONIME THUIIBI TATEHTOB, KOTOPHIE MOXKET MOJIYYUTh

U300peTaTens.

llamenm Ha npomwviuinennsiii 06pazey — OXpaHHBIA JOKYMEHT, BblJIaBacMbIi
rOCyJIapCTBEHHBIM MaTEHTHBIM BE€JIOMCTBOM Poccuiickoit denepanuu,
NOATBEPKIAAIOLIMI IPABO €ro o0JaaTess Ha NPOMBIILIEHHBIN o0pasel.
[laTreHT yIOCTOBEpsiET MPUOPUTET, ABTOPCTBO M HCKIIOUMUTEIIBHOE TMPaBO €ro

oOJnajaTessi Ha UCIOIb30BaHKE MMPOMBIIIEHHOTO 00pasiia.

Ilamenm mna cenexyuonnoe oOocmudcenue — JIOKYMEHT, BbIJABa€Mbld B
COOTBETCTBUH C 3aKOHOM P® "O CeneKIMOHHBIX JOCTUKEHUIX' U YJIOCTOBEPSIOIINI
UCKIIIOUMTEIBLHOE TMpaBo €ro oOnagaTelis Ha HCIOJb30BAHUE CEJIEKIIMOHHOTO
JIOCTUKEHUS.

Csuoemenbcmeo  Ha  NOAE3HYI0  MOOelb  —  OXPAaHHbIA  JOKYMEHT,
YAOCTOBEPSIIOIIUA MPUOPUTET, ABTOPCTBO IOJIE3HOM MOJEIM M HCKIIOUHUTEIHHOE
IpaBO HAa €€ WHCIOJIb30BaHUE BbIIAeTCs [laTEeHTHBIM BEJOMCTBOM aBTOPY, €0
MPABOMPEEMHUKY WM padOTOAATENI0 B PE3yJbTaTe IMOJAa4YM 3asBKM Ha BbIAdy
CBUJIETENILCTBA HA MOJIE3HYIO MOJIETb.

Ilamenm na uzobpemenue —3T0 pa3HOBUIHOCTH MATEHTA, KOTOPBII BbIIAETCS IO
pesynbTaTaM  KBaTU(UKAIMOHHOW  JKCIEPTU3bl  3asBKM HAa  H300peTeHHeE.
KBanudukanuonnass skcreptuza (WM - SKCIEPTU3a MO CyTH) YCTaHABIUBACT
COOTBETCTBHE HW300PETCHHsS] YCJIOBHSM IATEHTOCIIOCOOHOCTH, T.€. HOBHU3HE,
M300peTaTeIbCKOMY YPOBHIO, MPOMBIIIICHHON TPUMEHUMOCTH.

1.4 CTpykTypa nateHra
[TaTeHT npencraBisieT cOO0N KOMIIJIEKCHOE OMMCAHUE N300PETEHMSI, COCTOSIIIIEE

N3 OOKYMCHTOB pPa3jIMYHOIO THIIA. On COACPKUT ITOJTHOC OIIMCAHHEC I/I306pCT€HI/I$I,
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HEOOXOIMMbIC WILTIOCTPAINH, YEPTEKU, MATEMAaTUUECKUE PACUETHI, a TAKXKe JTHO0YI0
JOTIOJTHUTENbHYI0 HH(POPMAIINIO, HEOOXOUMYIO JUISl €70 TOTHOTO OMHUCAHMUS.

[laTeHTHBIE TOKYMEHTHI UMEIOT €JUHOOOPa3HYIO0 CTPYKTYpY, UTO OOJerdaeT
u3BJIeUEeHUE HYXHOU uHMopmanuu. TuryiapHas cTpaHHUIla MATEHTHOTO JOKYMEHTa
COZIEPKUT OubnHorpaguueckue AaHHbIe, TAKUE KaK HOMEp JIOKYMEHTa, JlaTa Mojlayu
3asBKH, JaTa MPUOPUTETa, UMEeHa h300peTaTens W 3asBuTend. bubiauorpapuyeckue
JAHHBIE MPEACTABISAIOTCS B COOTBETCTBUU co cranmaptamu BOUC mis mateHTHON
nokymeHTanuu. Pexomenganuu ctangapra BOUC ST.9 [5] oxBaThIBalOT MepevyeHb
npumepHo 60  UHAMBUAYaNbHbIX  OuOnuorpaduueckux  gaHHbIX.  OHH
UACHTUDUIUPYIOTCS TOCPEACTBOM IU(MPOBBIX KOAOB, Tak Ha3biBaeMbIX «KomoB
NHUl» wmm «HomepoB MHHM», KoTOphBIE COrIacOBaHbl B MEXKAYHAPOIHOM
Macitade. B Tabnuie 1 mpuBeaeHbl HeKOTopble OMOIHMorpaduueckue JaHHbIE U UX
kojbl. Tabmuna 1 — Koget UHU [ 6ubnuorpaduueckux JaHHBIX MMaTeHTA

bubnuorpaduyeckue naHHbIe Kon UHU T,
[TaTeHTHOE BETOMCTBO UJIM €r0 KO/ (19)
Howmep nmarenTa wim mateHTHOTrO JOKyMEHTA (11)
Jata myOnukanmuu TUMOTPAQCKUM WM WHBIM aHAJIOTHUYHBIM
CIOCOOOM MATEHTHOTO JOKYMEHTa (45)
HazBanue uzo0perenus (54)
ABTOP(BI) (72)
[TarenTooOnanaTenn(u) (73)
JlaTa mogauu 3asBKU (22)
Pedepar (57)
MexayHapoaHasl MTaTeHTHAs KIacCU(pUKALIMS (51)
HanmonanpHas kiraccupuxaiys (52)
Cnucok TOKyMEHTOB, IIMTUPOBAHHBIX B OTYETE O MOUCKE (56)

KonTposbHbIE BOIPOCHI

1. Heobxoanmo HauMHATH C MOMCKA JIFOOBIX MATEHTOB B M3y4YaeMOM
00J1aCTH, 0 KOTOPBIX YTO-IMOO M3BECTHO; MATCHTOB KOMIIAHWUMU, TPOBOISIINX
UCCJEIOBaHMUSI B JaHHOM 00yiacT, MNaTeHToB u3o0perareneidl. Ecmu atH
CBEJICHUS OTCYTCTBYIOT, TO HAUMHANTE MOUCK IO KJIKOYEBBIM CJIOBAM.

2. BbiOpaB HECKOJBKO KIIOUEBBIX CIIOB WJIM WX COYETaHUE,

MIPOU3BEIUTE TIOUCK U U3YUUTE BCE, YTO OBLIO HAMICHO.
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3. Brigenute cnoBa 1 KOMOMHAIIMM CJIOB B MHTEPECYIOUINX MATEHTAX.
Ocy1ecTBUTE MOUCK JPYTUX MATEHTOB, COAEPKAIIMX ITH KOMOMHAIIUH CIIOB.

4. OO0s13aTENBHO BEAUTE 3aIIUCH, OTMEYANTE BCE KIIIOUEBBIE CIIOBA, 110
KOTOPBIM IIPOBOJMIICS MOUCK, PUKCUPYITE HOMEP BCEX HAMJIEHHBIX MATEHTOB.

5. OOpaTuTe BHUMaHNE Ha IUTUPYEMBbIE MMAaTEHThI. ITO 0oJiee paHHUE
IIATEHTHl WJIA JOKYMEHTBI, KOTOPBIE MOI'YT IIOMOYb DPACIIMPUTH U YTOYHUTH
OMCK. HEKOTOphIE MOUCKOBBIE CUCTEMBI ITO3BOJISIOIINE ONPEACIIUTD ITATEHTHI,
KOTOPBIE CCBIIAIOTCS HA HAWJICHHBIN MTaTeHT. M3yuure ux.

6. IIpoBomuTe IMOMCK IO KiIaccaM M IIOAKJIAccaM, yKa3aHHBIM B
HaWJCHHBIX ATEHTaX. Y TOUYHUTE MOAKIACCHI MO KiIacCUpUKAIIIH.

7. [Ipoananusupyiite BbIOpaHHbIE MATEHTHI U 0OpAaTUTE BHUMAHUE HA
KOMIIaHMH, YaCTO BBICTYMAIOIINE KaK BiaJeibllbl MATEHTOB, U U300peTarenei,
MMEIOIIMX HECKOJBKO naTeHToB. [IpoBenuTe NOMCK Apyrux NATEHTOB,
MPUHAIIEKAIIMX TUM KOMIIAHUAM U U300pETaTEIIsM.

8. Bocnonb3yiiTech 6a30i MaTeHTHBIX JTOKYMEHTOB, UMEIOIICHCS Ha

Kadeape.
7.6 AHAJIN3 NATEHTHBIX JIOKYMEHTOB

[To dbopmanbHBIM KpUTEpHUsSM OTOOpa, TaKUM Kak, 3aJaHHas TeMa, TIyOuHa
MOMCKa, TOBTOPSIEMOCTh TpeaMeTa H300peTeHHl B WX Ha3BaHMSIX BBIOpATh s
UCCIIEJIOBAHUSI TTATEHTHl U OMYyOJMKOBAaHHBIE 3as5BKU Ha BbIJIauy MATEHTAa U COCTaBUTh
X TEpPEeUeHb C yKa3aHueM HuHJekcoB pyOopuku MIIK, HOMEpOB MaTeHTOB M HUX
Ha3BaHUM.
[TonyueHHbIE JaHHBIE BIKCATh B COOTBETCTBYIOIIUE Ipadbl OTUETA.

[TIpoananu3upoBaTh NATEHTHI U3 NiepeuHs. OnpeaeauTh OCHOBHBIC HAIIPABICHUS
MAaTeHTHOW AaKTUBHOCTH pa3pabOTYMKOB. YCTAHOBUTh B 4YEM  BBIpAKAIOTCS
TEXHUYECKUE PE3YJIbTaThl, KOTOPHIE JOCTUTAIOTCS C HWCHOJIb30BAaHUEM JaHHBIX
MaTeHTOB, HAMpPUMEpP CHUXXEHUE OHHEpro3arpar, paclIUpeHUuEe ChIPbEBOM 0asbl,
CHIKEHUE THAPABINYECKOTO CONMPOTUBIICHUS, YIYUIIEHUE TEMIIEPATYPHOTO PEXKUMA,
yBEIIMUEHUE CKOpocTU Tporecca U T.a. OObenuHsIsE TOBTOPSIOIIUECS IIEIH,
0000ITUTh: JOCTHKEHUE KAaKNX TEXHUYECKUX PE3YyJIbTaTOB MPECICAYIOT pa3padoTUUMKU
JUISL Pa3BUTHS JaHHON 00J1aCTH TEXHUKU. BBIBO/IBI BKIIFOUNTE B OTYET.
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8. PYKOBO/JACTBO I1O COCTABJIEHUIO PE®EPATOB K 3ASIBKAM
HA BBIIAYY ITATEHTA HA U30BPETEHHUE

N300peTeHre OTHOCHUTCA K MEXAaHWYECKOM 0O0padOTKe MaTepuayioB W
MIPEeIHA3HAYCHO IS MOTYYEHHUSI TTIOBEPXHOCTEH ¢ TIIyOOKUM PETYJISIPHBIM peibedoM,
HampuMep B BHUjE pedep Ha TpyOax, MCMONIB3YyEMBIX B TEIUIOOOMEHHOW ammaparype
pa3iIuyHOro BUjia. MOXET OBITh MCHOJB30BAHO TAKXKE JJI U3TOTOBJIEHUS IIEIEBBIX
GUIBTPOB, KAMMJUISIPHO-TIOPUCTON CTPYKTYPHI TETUIOBBIX TPYO M B KQ4ECTBE OCHOBBI
JUISI HAHECEHUS pAa3jIMYHOrO BUJA TOKPHITHH. BapuaHThl crmoco6a TO3BONSIIOT
MOJIYYNTh HAa TIOBEPXHOCTH 3aroTOBKH penbed B BuAe pedep, MITHIPHKOB, SYEEK,
BBICTYTIOB TPEYTOJIBHOTO TPO(PWIS U TPEYroJbHOTO CHMMETPUYHOTO PEe3b00BOTO
npoduis. [Ipu oTHOCUTEILHOM ABMKSHHH Pe3la U 3arOTOBKH IMTOBEPXHOCTHBIN CIIOM
3arOTOBKH TOJIPE3AI0T M IJIACTUYECKU JAE(POPMUPYIOT TOIPE3aHHBIN CIION, COXPaHSIS
€r0 Ha MOBEPXHOCTHU 3aroTOBKHU. ONpeIeICHHBIN BEIOOP TEOMETPUUECKHUX TTApaMETPOB
peslia U peKuMbl 00paOOTKU TO3BOJISIIOT MOJYYUTh 33/IaHHBIN IIar, BEICOTY U YTOJI
HAKJIOHa BBICTYNOB. OCYyHIECTBISIETCS HA OOBIYHBIX METALIOPEKYIIMX CTaHKaX
CHEUUANIbHBIM PE3LOM. 3aToyka pe3lla MPOU3BOAMUTCS MO TPEM IUIOCKOCTSIM,
PacToNIOKEHHBIM TI07] ONpEACTIeHHbIMUA yriamu. 4 H.3. u 15 3. m. ¢-mei, 35 w.
PedepenT: daMuivs u HHUITAATIBI.

Kak BumHO m3 pedepara, BBUAY OOJBIIOTO KOJIMYECTBA MPU3HAKOB YETHIPEX
CaMOCTOSITEILHBIX MTyHKTOB (hOPMYJIbI CYIITHOCTh U300PETCHUS U3JIOKEHA HA YPOBHE
WJICH.

[Tpumep 6

dopmya n300peTeHUS:

1. Croco6  momyueHuss  2'-1€30KCHPUOOHYKIICO3UIOB,  BKIIOUYAOIINAN
dbepMeHTaTUBHBIN TUIPOIU3 Me30KcupuOoHykienHoBor kucioTel (JIHK) mpu 37-40
°C, BBIJICJIICHUE U OYUCTKY IEJIEBBIX MPOIYKTOB, OTIMYAOIIMICS TEM, YTO THIPOJIN3
OCYHICCTBIISIIOT ()ePMEHTAMH, COJCPKAIMMUMUCS B (UIBTpaTe KyJIbTypalbHON
xuakoctu Streptomyces coelicolor [[MIIM-S-756, B HpuUCyTCTBHUH THAPOKCHIA
KaJIBIMS B KOHIICHTpAIMU, obecrieunBarolieii nmopaepxanue pH cpeasr 7,5-8.5.

2. Cnoco6 no 1. 1, oTiinyarouuMics TeM, 4YTo MPU OTHOLIEHUH aKTUBHOCTH
uykieasbl 15000-20000 en. u aktuBHOCTH pocdaTasbr 450-550 en. na 1 r cyberpara
TUAPOJIA3 TIPOBOAT B TEUCHHE 4—5 .

Pedepar:

(57) Crtoco6 MoxeT OBITh MCITOIB30BaH B OMOTEXHOJIOTHU M MeaumuHe. [
MOJTYYCHUS 2'-1e30KCUPUOOHYKIICO3UI0B OCYIIECTBIISIIOT TUAPOJIHA3
JI€30KCUPUOOHYKIICMHOBOM ~ KHCIIOTBI ~ (PEPMEHTaAMH  KYJIbTYPAITHHOU KUIKOCTH
Streptomyces coelicolor (IIMIIM-S-756) B mpucyTCTBUU TUAPOKCHUAA KaJIbIUs TPU
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temneparype 3740 °C u pH cpenst 7,5-8,5 B Teduenue 4—5 4 C MOCIEAYIOMIUM
BBIJICJICHUEM U OYMCTKOM THMHIMHA, 2'-1€30KCHaICHO31HA, 2'-

JIC30KCUIIUTH/INHA, 2'-I€30KCUTYaHO3WHA. B KadecTBe cyOcTpara MCIOIb3YIOT
JHK paznuuHON CTEeNneHn NOJIMMEPHOCTH U OYUCTKU: BRICOKOMOJIEKYIsipHyt0 [JTHK ¢
cojJiep:KaHreM OCHOBHOTO BemiectBa 60 %, J€30KCUHYKIIEONPOTEU C COAEPKAHUEM
BbicokoMoJiekyJisipHoit JIHK 36 % u nuzkomonekymspuyiro JIHK ¢ conepxkanuem
OCHOBHOTO BemiecTBa 62 %. 1 3. . ¢-nbl. Pedepent: @amunms 1 HHAIIHAIIBI.

B pedepar Bomm Bce CyIiecTBEHHBIE MPHU3HAKH (HOPMYJIBI U300peTeHUs, a
TaK)Ke MPUBEJICHBI CBEICHHUS O CyOcTparte.

[Tpumep 7

dopmya n300peTeHUS:

1. JIBYCBA3HBIA MMKPOBOJIHOBOJ, COJCpXAaIUM J1Ba NPOBOJHUKA U3
CBEPXIIPOBOJISIIIIETO MaTepuasna, OTIWYAIOMINICA TEM, YTO MO MEHbIIEH Mepe OJUH
MPOBOJHUK BBINOJHEH C IUIOMIAAbI0 TOMNEPEYHOr0 CEUEHMs, MEHbIIEeH KBajpara
1yOUHBI TPOHUKHOBEHUS 3JIEKTPOMATrHUTHOTO MOJIS B CBEPXIIPOBOIAIINI MaTepral.

2. MUKpOBOJIHOBOJT TO 1. 1, OTJIMYAIOIIMIICS TEM, YTO MPOBOJHUKHU
BBIIIOJIHEHBI M3  BBICOKOTEMIIEPATYpPHOI'O  CBEPXIPOBOJAIIEIO  MaTepuaa,
kpuctamiorpadudeckas ocb C KOTOPOTO OPUEHTHUPOBAHA BIOJIbL MPOAOILHON OCH
MHKpPOBOJIHOBOJIa. Pedepar:

(57) AByCBSA3HBII MUKPOBOJIHOBOJ MpEIHA3HAYECH ISl TIEPeAayl UMITYJIbCHBIX
CUTHAJIOB MaJIOW JIMTEIBHOCTH MEXIY YacCTAMHU HHTEIPAbHBIX CXEM M MEXIY
JeMEHTaMH  cXeM.  MUKpPOBOJIHOBOJ ~ COJEPXKUT  JBa  MPOBOJHUKA U3
CBEpXIIPOBOASIIEr0 Martepuana. Ilnomanes mnomepedyHoro ce4eHuss OJIHOTO U3
MIPOBOJTHUKOB MEHBIIIE KBaApaTa IIyOMHBI MPOHUKHOBEHUS JIEKTPOMATHUTHOTO TIOJIS
B CBEpXIPOBOAIINI MaTepuall. [lonepeuynoe ceueHne MUKPOBOITHOBO 1A MOXKET OBITh
m000¥  mpom3BoIbHOW Qopmbl.  [[ns  yBenuueHus TIIYOWMHBI TTPOHUKHOBEHUS
JIEKTPOMArHUTHOTO TIONIsE  Kpuctawiorpaduueckas ock C  CBEPXMPOBOMASIIETO
Marepualia OpPUEHTHpPOBAaHA BJOJb MPOJOJIBHOM OCH MHKPOBOJHOBOJA. 3a CUET
KOHCTPYKTHUBHOI'O  BBITIOJHEHUSI ~ YBEJIMYHMBAETCS  BOJIHOBOE  COINPOTHUBIICHUE
MUKPOBOJIHOBO/Ia, YTO MO3BOJISIET HMCIOJIb30BaTh €r0 B KAue€CTBE JIMHUW CBS3U U
COCIMHUTENEH  BJEMEHTOB B  TMOJYHNPOBOJAHUKOBOW  MHUKPOAIJIEKTPOHUKE U
CBEPXCKOPOCTHOM BBIYMCIUTEIBHON TEXHUKE, OPUEHTHPOBAHHOM HaA padoTy ¢
KOpOTKUMH uMityidbcamu (100 mc U KOpoue) MU KOMIIAKTHBIM KOHCTPYKTHUBHBIM
BOIUIOIIEHUEM (MUKPOHHBIC M CYOMUKPOHHBIC Pa3Mephl aKTHBHBIX JJIEMEHTOB). 1 3. 1.
(-5

Pedepent: Gamumnus u HHUTIAATIBI
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Kax BumHO n3 Tekcta pedeparta, B HETO BOIUINM BCE CYIICCTBEHHBIC MPU3HAKU
dbopMyIIBI U300PETECHMSI, & TAKXKE JOMOJHUTEIBHBIC CBEICHHMSI, KacaronIruecs: 00IacTu
IIPUMCHEHHS U JOCTUTAaeMOT0 TEXHUYISCKOTro 3¢ deKTa.
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0. [TpoBenenre MHPOPMAITMOHHOTO TIOUCKA.

1. OBIIME TTIOJIOXEHUMA

1.1. Hacrosmee PykoBOJICTBO MO MpoBeneHHMIO TOMCKa (manee — PykoBOACTBO)
SIBJISIETCSI BTOPOM 4acThi0 PyKOBOICTBA 110 AKCTIEPTH3E 3a5BOK HA MU300PETEHUS.

PYKOBOI[CTBO ITOCBAIIICHO PaCcCMOTPCHHUIO BOIIPOCOB, CBJ3aHHBIX C
IIPOBCACHUCM

— IIOMCKA KaK 3Tana 3KCIEepTU3bl 3asBKM Ha BblIA4y nareHTa Poccuiickon
@enepaunyd Ha M300pETEHHE MO CYUIECTBY (B COOTBETCTBUU C MYHKIMOM 2
cmamou 1386 Kooekca);
— MOKCKA M0 XO/AaTaiicTBaM 3asBUTEJIEH WM TPEThUX JIULL (B COOTBETCTBUU
C nyHkmom 4 cmamou
1386 Kooexca);
- MEXKIyHAapOJIHOIO0 MOMCKA MO 3asiBKaM, nojgaHHeM no npouenype PCT,
MOMCKAa MEXAYHapoJHOro Tuma (B cooTBeTcTBUM ¢ CoOrjialieHHueM MExXIy
Pocnarentom u MexaynapoansiM 0ropo BOUC o BeimonHenun Pocnatentom
byHkunid MexayHapoIHOro MOMCKOBOTO opraHa u OpraHa MeIyHapOIHOU
MPEIBAPUTEIBLHON JKCIEPTU3bl B COOTBETCTBUU € J[OrOBOPOM O MATEHTHOU
koornepanuu oT 28 centsiopsa 2007 r., koropoe aeiictByet ¢ 1 auBaps 2008 r. o
31 nexabps 2017 r.; nanee — CoryameHue Mexay

Pocnarentom u Mb BOUC ot 1 auBaps 2008 1.);
- JOTIOJIHUTENIBHBIX MEXAYHAPOAHBIX TOWCKOB IO MEXIyHapOIHBIM
3asBKaM (B COOTBETCTBMM C BCTYNMBIUMMH B cuiay ¢ 1 sHBaps 2009 r.
U3MEHEHUSIMU, BHeceHHbIMU B Cornamenue mexay Pocnarentom u Mb BOUC
ot 1 siuBaps 2008 r.);
- NATEHTHBIX TOMCKOB IO 3asBKaM Pa3BUBAKOLINXCS CTPaH (B COOTBETCTBUU
¢ Cornamenuem mexnay [ockomuzoOperenuii (HpiHe Pocnmatentom) m Mb
BOUC ot 28 centsi6ps 1988 rona);
- NaTeHTHBIX TOMCKOB M0 3asiBKaM cTpaH — uieHoB CHI' (B cooTBeTcTBHM C
JBYCTODOHHUMH COTJIAIIEHUSIMU MexAy PocmareHToM © MNaTeHTHBIMU
BenoMcTtBaMu benopyccun, Kazaxcrana, Tamkukucrana, Kuprusun);
- MATEHTHBIX [MOMCKOB M0 3asBKaM EBpa3uiickoil MaTEHTHOW OpraHU3aluu
(EAIIO) (B cooTBeTCcTBUU ¢ J0TOBOpOM Mexay Pocmarentom n EBpazuiickoi
MaTeHTHOU OpraHu3aIuei);
- NAaTEHTHBIX TOMCKOB MO 3asBKaM Typiuu (B COOTBETCTBUM C
JIBYCTOPOHHUMU COTJIalleHUsIMU Mexay PocriateHToM u Typekum maTteHTHbIM
uHcTUTyTOM (TIIN) — maTeHTHBIM BeAOMCTBOM TypLHH);
- IIOMCKOB MO  OINPEAEICHUIO YPOBHA TEXHHKM IO  3ampocam
pa3BuBarolIUMXxcs crpaH (B cooTBeTcTBUM ¢  CorjameHueM  Mexy

[N'ockomuzoOpetrenuii (HpiHe Pocmarentom) 1 Mb BOUC ot 28 cenTadps
1988 r.);
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— TCMAaTH4YCCKHUX IMTONCKOB I10 3aKa3aM OTACJIbHBIX JIWUII U opraHmauHﬁ.

PykoBojacTBO pazpabotaHo B 1eisix oOecrnedyeHus: eIMHOO0Opa3HON MPaKTHUKU
IIPOBEICHUS TTOHC-
KOB.

1.2. PyKoBOJCTBO COCTaBIICHO B COOTBETCTBUU ¢ HOpmamu Kodekca n
Peznamenma 3. B nem taxxe yurensl TpedoBanus PCT, Hucmpykyuu PCT,
pexkomenaanuu Pykosoocmea PCT u ctangaproB BOUC.

1.3. PyKOBO/ACTBO yCTaHABIMBAET MPOLIEYPY MPOBEACHUS HHPOPMAIIMOHHOTO MMOKCKa
u TpeOoBaHUA K O(POPMIICHUIO €r0 pPe3yJIbTaTOB IMPH BBHINOJHEHUWM YKa3aHHBIX B
nyHkTe 1.1 HacTosmero PykoBojicTBa BUI0B MOUCKA.

1.4. Tlpouenypa mnpoBeneHus WHGOPMAIIMOHHOTO TIOMCKA BKJIIOYAET JEHCTBUSA,
HAIIPaBJICHHBIC Ha OMpEAeNICHHe MpeaMeTa IMOMCKa, o0JacTh U oObeMa MOHCKa B
MAacCHMBaxX TATEHTHOM W HEMAaTeHTHOW WHGOpMAIMK, TOUCK HWHPOPMAUA U
3aII0JTHEHHUE OTYETA O TIOUCKE.

YcnoBus ¥ CpokH MPOoBEACHNUS HHGOPMAIIMOHHOTO TTOMCKA TT0 3asBKE Ha
BbIJIaUy MaTeHTa Ha U300pETEHUE TPU IKCTIEPTU3E MO CYIIECTBY (B COOTBETCTBUU
¢ nynkmom 2 cmamwvu 1386 Kooexca) n 1o XxoaTaiiCTBy 3asiBUTENS WK TPETHUX
a1l (B COOTBETCTBUHU C nyHkmom 4 cmamou 1386 Kodekca) ycTaHOBIIECHBI
nynkmom 26.1 Pecnamenma H3.

1.5. Koodexcom (nynkm 2 cmamou 1386) ycmarnosneno, 4To nHGOPMAIIMOHHBINA TOUCK
[0 3asBKaM Ha Bblgady mnareHra Poccuiickon Penepauru HE TPOBOJUTCS, €CIIHU
3asIBJICHHBIA PE3YIbTAT HHTCIUICKTYIBHON JEATETFHOCTH OTHOCHTCS K OOBEKTAM:

— KOTOpBIE HE MOTYT ObITh 00BEKTAMHU MATEHTHBIX MPaB COTIIACHO NYHKMY 4
cmamou 1349 Koodexca (criocoObl KJIOHUPOBAHHUS YEJIOBEKA; CIIOCOOBI
MOJAU(PUKAIUA TEHETUYECKON IENOCTHOCTU KIJIETOK 3apOJbIIIEBON JIMHUH
YeJIOBEeKa; MCIOJIb30BAHUE YEJIOBEYECKUX SMOPHOHOB B IPOMBIIUICHHBIX H
KOMMEPYECKUX LENsAX; HMHbIE PEeIIECHHUs, MNPOTHUBOpEUalue OOIIECTBEHHBIM
WHTEpecaM, MPUHIIMIIAM T'YMaHHOCTH U MOPaJIN);

— KOTOPBIE HE SIBJISIIOTCS M300PETEHUSIMU B COOTBETCTBUU C MYHKMOM 5
cmamou 1350 Koodexca (OTKpBITUS; Hay4yHbIE TEOPUM U MATEMATHYECKHUE
METOJbl; PEIICHUs, KacCalolIUecs TOJbKO BHEIIHET0 BHJAA U3JECIUNA U
HaIpaBJICHHBIC Ha YJOBJIETBOPEHUE ICTETUUYECKUX MOTPEOHOCTEN; MpaBujia U
METOJIbl WTpP, WHTEIUICKTyalbHOW WM XO3SMCTBEHHOW JEATENbHOCTH;
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nporpammsl 11 OBM; pemienns, 3akito4aromuecs TOIbKO B MPEACTABICHUH

uHbOopMaIm);

— KOTOPBIM HE MPEIOCTABISIETCS MPaBOBas OXpaHa B KAYECTBE U300PETCHHUS
B COOTBETCTBHH C nyHkmom 6 cmamou 1350 Kodekca (copTa pacTeHUH, MOPObl

KUBOTHBIX M OHMOJOTUYECKHUE CHOCOOBI HMX TOJIYYEHHUS, 32 HCKIIOYCHHUEM

MUKpPOOHOJIOTUYECKUX CIMOCOOOB W  MPOIYKTOB, TMOJYYEHHBIX TaKUMH

croco0aMu; TOMOJIOTUH UHTETPAIbHBIX MUKPOCXEM).

[Ipu mpenmonaraeMoM OTHECEHWHW 3asBJICHHOTO OOBEKTAa K IMEPEUYHCICHHBIM BBIIIIE
WH(OPMAITMOHHBIA TIOWCK MOXET OBbITh MpOBeAeH B 00bEMe HEMOJHOU
XapaKTepUCTHUKHU MPEAMETA MOUCKa (noonynkm 4 nynkma 26.1 Pecnamenma H3).

1.6. MexxayHapoAHbI MOMCK AKCIEPThl HE 0053aHbI MPOBOJUTH, €CIIA 3asIBICHHOE
PEAJIOKEHUE OTHOCUTCS K 00BbEKTaM, YKa3aHHbIM B npasune 39.1 Uncmpyxkyuu PCT
(Hay4YHBIE