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TEOPETUYECKOE BBE/IEHHE

[Ipeamnonoxum, 4To U3ydaeTcs BIUIHUE psiaa GakTopoB z; (i=1, ..., k)
Ha HEKOTOPYIO BEIUYHUHY ). JIJIsl 7TOTO MPOBOASTCS SKCIIEPUMEHTHI O OII-
pEeACICHHOMY IUIaHy, KOTOPBIA MO3BOJISIET PEaM30BaTh BCE BO3MO>KHBIC
koMOuHanuu (aktopoB. [Ipuuem Kaxxapiii akTOp paccMaTpyUBaETCs UL

Ha JBYX (MKCHPOBAaHHBIX YPOBHSX (BEpXHEM M HIKHEM). Umciao Bcex
HKCTIEPUMEHTOB (OTBITOB) B 3TOM Ciiyyae OyJeT paBHO n = 2k, rae k — Ko-
JIMYECTBO M3y4aeMbIX (hakTopoB. [I0CTAaHOBKA OIBITOB 10 TAKOMY ILIaHY
HA3BIBAETCA MOMHBIM (aKTOPHBIM DKCIIEPUMEHTOM THITA 2 (15 Zk) [1].

[Tnan npoBeneHHs 3KCIIEPUMEHTOB 3allMCHIBACTCS B BUIE MATPHIIBI
IUIAHUPOBAHHUS, B KOTOPOH B OIPEAEIEHHOM IOPSAKE IMEPEUNCIISIOTCS
pasnuuHble KOMOHHaUU GakTopoB Ha ABYX ypoBHsx [ 1, 4]. Hanpuwmep, B
Tabmuue | npuBeneHa MaTpuua wianupoBanus 110D 2° s tpex daxto-
POB: z|, Zp, z3. 3HAK «T» FOBOPUT O TOM, YTO BO BPEMS OIIbITA 3HAYECHHE

cbaKTopa YCTAHABJINBAIOT HAa BCPXHCM YPOBHC, 4 3HAK «—)» IIOKA3bIBACT,

YTO 3HAUYCHUC (I)aKTopa YCTAHABJINBAIOT HA HUKHEM YPOBHC.

Tabnuua 1. MaTtpuua nianupoBanus [ 1D 2’

Ne N3yuaembie pakTopsl
DKCIIEPUMEHTA Z1 Z Z3
1 + + +
2 — + +
3 + — +
4 — — +
5 + + _
6 — + _
7 + — —
{ _ _ _




[Ipu mpoBeACHUN SKCICPUMEHTOB IOJYYalOT 3HAUCHUS HCCIICTye-
MOM BETMYHMHBI ) JIJII KaXJ0TO OIbITa (MW CEPUH OIBITOB). 3aTeM Iepe-
XOJISIT K MIOCTPOCHHUIO MAaTEMAaTHIECKOU MOJICITH.

[Tox Momenpro monnmaeTcs Bua GyHkImu y = f(zy, 2o, ..., z;), KOTOpas
CBSI3BIBACT M3y4aeMbI MapaMeTp CO 3HAYCHUSMH (PAKTOpOB, JSKAIIUX B
WHTEpBaje MEXIY BEPXHHM U HIKHUM YPOBHSIMH. DTy (YHKIIUIO Ha3bI-
BalOT ypaBHEHHEM perpeccuu. [1o HaKOIIIEeHHOMY pa3HBIMU HCCIIeIOBaTe-
JSIMH OTIBITY Pa0OTHI C PA3TUYHBIMH MOJCIISIMA MOYXKHO CUHTaTh, YTO Ca-
MBIMH MPOCTHIMH MOJACIISIMH SIBJITFOTCS aJIreOpandeCcKre MOJTUHOMBI.

Jl1s1 06paboTKU pe3yabTaTOB MPOBEACHHBIX YKCIIEPUMEHTOB M J1aJTh-
HEUIIIeTro ompeaeieHus Kod(QGHUIIMEHTOB YpaBHEHUS perpeccur (pakTopsl
MPUBOJIAT K OJHOMY MacmrTady. DTO JOCTUTACTCS IYyTeM KOIWPOBAHHS

nepeMeHHbIX. O003HAYMM HWKHUM ypoBeHb (akTtopa z; depe3 z;, a

(V) + . + .
BEPXHHUH ypoBeHb — uepes z; (T.e. Z; €[z, 52 ], i=1,..., k). Torna HoBbIE

KOJINPOBaHHBIE IEPEMEHHBIE X; OyAYT ONpEeNeNnaThcs uepes z; no popmylie

=T M

0
I7€ Z; Ha3bIBAIOT LICHTPOM ILJIAHA, A — WHTEPBAJIOM BapbUPOBAHMUS,

KOTOPBIC HAXOAAT C ITIOMOIIBIO COOTHOILICHUH

_l’_ —
ZQ:Zi +Zi
zi —zo
_“i I
A =
2

[Ipu TakoM KOJIMPOBAHUH BCE HOBBIE TIEPEMEHHBIE OYIyT NPUHUMATD

3Havenus ot —1 go +1,te. x; €[~ +1], i=Lk.



JInHeNHOE ypaBHEHUE PETPECCUN OTHOCUTEIIBHO HOBBIX MIEPEMEHHBIX

NMeEET BU:

y Zbo +b1x1 +b2x2 +...+bk.xk .

Ecnu tpelyeTcss M3yuuTh BIMSHUE TApHBIX B3aWMOJICHCTBHUI pas-
JUYHBIX (DAKTOPOB HA MCCIEAYEMBIN MapameTp, TO YpaBHEHHE PErpeccuu
3aIIACBIBAIOT B BUJIE

y=by+byxy +...+bpxy +by XXy +Dy3x X5+ by f X Xy

NN

k
y=b, +Zbixl- +Zbi,jxl-xj .

i=1 i<j

Ecin Hamo y4decTh JApyrue B3aMMOJECHMCTBUS, TO YHCIIO CJIAara€MbIX

YBCINYHUBAKOT.

[Ipexne, yem omnpenensTh Ko3Q(UIUEHTH BHIOPAHHON MOJENH,
MaTpUIly TJIaHUPOBAHUS 3AMKUCHIBAIOT OTHOCUTEIIBHO HOBBIX IMEPEMEHHBIX.
Jlanee Matpuily JONOJHSIOT (€CJIM 3TO TPEOYET BUJI BHIOPAHHOTO YpaBHE-
HUSI PETPECCUN) CTOJIOLIAMH 3HAKOB «+» U «—», COOTBETCTBYIOLIUX YPOB-
HAM, Ha KOTOPBIX OyAyT HaXOJIUTHCS B3aUMOAEHUCTBUA (HAKTOPOB (CM.
CTOJOIBI X1X), X1X3, XpX3 B TaONUIE 2). 3HAKK 3TUX CTOJOIOB MOJYYarOT C
MOMOIIBI0 UCXOTHOW MaTPULIbI IJIAHUPOBAHUS.

O003HaYMM 3HAK «T» WM «—» B MaTpPULE IJIAHUPOBAHMA 32 Xj;, KO-
TOPBIN COOTBETCTBYET j-OMY ONBITY (j=1,...,n) 114 i-ro gakropa (i=1,...,k).

[Ipu 3TOM 3HaK «+» MOKA3bIBAET, YTO KOJUPOBAHHAS ITIEPEMEHHAs MPUHU-



MaeT 3HadueHue +1, a 3HaK «—» COOTBETCTBYeT 3HaueHUI0 —1. Torma 3Haku

(WM ypOBHM BapbUpOBaHMA) JUIA B3aUMOAEHCTBUS (PAKTOPOB X, H X, BEI-
YHCIISIOTCS IPOCTBIM IEPEMHOKEHUEM: X\ Xy, =1, ...,0.

Hamnpumep, B Tabauiie 2 3HaKu JUIsl B3aMMOJICUCTBHS XX, TTOJyYCHBI

TaKUM 00pa3oM:

17 1-ro onbita (j=1) xnxpp= (+1)(+1) =+1,
17151 2-ro onbIiTa (j=2) X1x2=(-1)(+1) =-1,
11t 3-ro onbiTa (j=3) x31x3=(+1)(-1) =-1, m 1.1

Tabnuia 2. MaTpuna rmiaHupoBaHus Jj1s1 00pabOTKU Pe3yIbTATOB

3KJ:r9[e- DaKTOpPHI BzaumopeiictBus | Pe3ynbTaThl ONBITOB p;j}ggﬁf aeTe OB
PUMCHTA | x; Xy X3 | X1Xp X1X3 XoX3 | V1 V2 V3 V4 Y,

1 + o+ o+ + + Toyu Yz Vi3 Vi g

7 -+ 4+ — — T V2 Y2 Va3 Yo s

3 + o+ — + — |V31 V32 )33 V34 Vs

4 - - 4+ + — — |Va1 Va2 Va3 Va4 Va

5 + 4+ + — — | V51 V2 V53 Vs4 Vs

6 -+ _ _ + — | Ye1 Y62 Y63 Vea Vs

7 + - — - T |y Y2 Y3 Ym V7

3 _ + + T V81 Ys2 Vs3z Vsa Vs

OOBIYHO MPOBOJSIT HECKOJIBKO CEPUU OMBITOB JJIsI KaXJOTO JKCIIe-
pUMEHTa. ITO HEOOXOUMO JIsl TPOBEPKHU YPABHEHHUS HA aJICKBATHOCTS.

AJIEKBAaTHOCTh — 3TO CHOCOOHOCTh MOJICIH MPEACKA3bIBATh PE3YJib-
TaThl SKCIIEPUMEHTA B HEKOTOPOU obsiacTu ¢ TpeOyeMol TOYHOCThIO. Pe-

3yJIbTaThl OIBITOB B KaXXJIOM j-OM J3KcIiepuMeHTe (j=1,..., n) 3alHUChIBalOT




B MpaBbl€ CTOJIOIBI MAaTPHUIIBI INIAHUPOBAHUS. B mocienneM cTonoie 3amnu-
CHIBAIOT CpPEJHHE BBHIOOPOYHBIC 3HAYCHUS MOJYUYCHHBIX PE3YJIbTATOB IS
KaXJI0M ceprH OMbITOB (CM. Tadmuity 2). Eciu Kakaplii SKCIIEPUMEHT I10-
BTOPSUIM m pa3, TO B MaTpuile OyJIeT 3alUCaHO m CTOJIOLOB Vi, V2, ..., V-
Hanpumep, B Tabauie 2 BUAHO, YTO KaXIbIM SKCIEPUMEHT MOBTOPSIICS
4eThIpe pasa, T.e. m = 4. Ecim 0003HAUMTP 3a );; 3HAYCHUE PE3YJIbTATA,
MOJYYEHHOTO B i-OM ombIte (=1, ...,m) i j-oro skcnepumenTa (j=1,...,n),
TO BBIOOPOYHOE CPEAHEE ISl KaXJOTO SKCIEPUMEHTA BBIYHUCIISIIOT O U3-

BecTHOU (popmye [2, 3]:

_ 1 & :
V=2 J=Ln @

Koaddurments! ypaBHEHHS pErpecCH HaXOIT C MOMOIIBI0 METOAa
HaWMEHBIIINX KBAJIPATOB.

Tak xak marpuna ruranupoBanusa 11D 2k IOJDKHA YHOBJIETBOPATH
ONpeCTICHHBIM TPeOOBaHUSM (TakKHE€ MAaTpHUIlbl C 33aJaHHBIMU TpeOoBa-
HUSMH YK€ MOCTPOEHBI, cM. [1, 4]), To popmyibl, onpeaestomue Kodg-

(ULIMEHTHI YpABHEHUSI PETPECCUU, TOCTATOYHO MPOCTHI:

n‘o
1S —
blz—Zxﬂy], =1k,
ng
1 _ —
br,P:;ZxJ”xjpyj’ r<pr=Lk p=Lk (3

N T.A., CCJIN YUUTBIBAOTCA APYTHUC BBaHMOﬂeﬁCTBHH.
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[Tonydennbsie KOA(DPUIMEHTHI HEOOXOIWMO IPOBEPUTH HA 3HAUYH-

MOCTb. JTO MOXHO CAENaTh ¢ NOMOUIb Kputepus CThIOAEHTA: €Ciu
‘b‘>f,<p, *Sxoos, TO b 3HAUMM; eclH ‘b‘<f;<p. *Skong., TO b HE3HAYUM U

€ro 1moJjiararoT paBHBIM HYJIIO B YPaBHEHHUHU PETPECCHUM.

KpuTuueckyro TOUKy 4, HaxomaT u3 Tadmui pacunpenencHus Crbro-
neHra (Hampumep, cM. IIpunoxxenue 6 B [3]) mo uuciy cTeneHei cBoOo bl
n(m - 1) ¥ ¢ 3aJJaHHBIM YPOBHEM 3HAYMMOCTH O JUIS CIydas ABYCTOPOHHEH
KPUTHUYECKOU 001aCTH.

Cpennee KBaJpaTHYECKOE OTKIOHEHHE KOO(D(UIMEHTOB Sy,,p 3aBU-

CUT OT AUCIICPCHUHU BOCIPOU3BOANMOCTH PEC3YyJIbTATOB 110 BCEM IIPOBCICH-

2
HBIM OIIbITaM S {y} W BBIYHUCJIACTCA I10 (bopMyne:

SZ
_ o}
Skoagb. - n-m : (4)

2
Jlucriepcust BOCIIPOM3BOAUMOCTH {1 XapaKTepusyeT OIIHOKy Bce-
ro sKcrnepuMeHTa. B ciiyyae paBHOMEpHOro ayOJMpPOBAaHMS OIBITOB (T.€.

IpU OJIMHAKOBOM YHCJIE HAOIIOJICHUN B KaKJIOM JKCIIEPUMEHTE) ISl pac-

yeTa S{Zy} UCIIOJIB3YIOT POPMYITY:
2 — 1 AN — \2
&) —m;;(h =¥, (5)
/1€ 71 — YUCJIO SKCIIEPUMEHTOB (YUCIIO CTPOK B Matpuiie [1DI);
M — YUCJIO0 ONBITOB (HAOJIOAEHU) B KaXKIOM SKCIIEPUMEHTE;
Yji — PE3YIbTAT OTAENBHOIO i-T'0 HAOJIOJAEHUS B j-OM DKCIIEPUMEHTE;
Y; — cpennee BLIOOPOYHOE 3HAUEHUE HAOIIONEHHUH IS j-OT0 DKCIIe-

pUMEHTa, KOTOpoe omnpenaensiercs no Gopmyie (2).
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[IpoBepka Ha afeKBaTHOCTh MOJIYYEHHOTO YPaBHEHHS PETPECCUU CO

3HAYMMBIMH KO3((HUIMEHTaAMH OCYIIECTBIAECTCA C IOMOIIBIO KPHUTEPHs
dumepa: ecnt Fpacu. < Fuasr., TO ypaBHEHHE aJeKBAaTHO, B NPOTHBHOM

ClIy4ac — HCAACKBATHO.

PacueTHO€E 3HaUEeHUE KPUTEPUS [0, ONPEAETAIOT 1O (hOpMYIIE:

Sozcm
Fpacq. = ST.’ (6)

{}

2 .
rae S{y; — IUcIepcusl BOCIPOM3BOANMOCTH, HaiileHHas 1o GpopMyJie

2
(5), a Syem, — ocTaTouHas aucnepeus (WK IUCIIEPCHS aJeKBATHOCTH).

2
OcraTo4Hast JUCIIEPCHS Socp,. BBIYUCIAETCS CIEAYIOMIMM 00pa3oM:

2 m

Socm,:jZ(j\;j_yj)zs (7)
j=1

n

rac 7n —4uciio SKCIICPUMCHTOB;
m — 9HUCJIO0 OIIBITOB B KAXKIAOM 3KCIICPUMCHTC,

¥ — 9UCJI0 3HAYMMBIX KOA()(PHUIIMEHTOB B YPAaBHEHUH PETPECCHH;

Y, — 3HaYeHHe W3y4aeMOro HapaMeTpa, BBHYUCICHHOE IO YpaBHe-
HUIO PETPECCHUH CO 3HAYMMBIMHU KOA(PIHUIIMEHTAMU JIJIS j-OTO dKCIICPUMEH-
Ta;

Y;— cpeaHee BBIOOPOYHOE 3HAYECHHE HAOIIOICHUM VIS j-Or0 DKCIIE-
pumMeHTa (popmyia (2)).

Tabnuanoe 3HadueHUE KPUTEPHUSA F\p5, HAXOMSAT U3 TAOIUI KPUTHUC-

CKUX Touek pacnpenaeneHus dumepa (Hanpumep, cM. [Ipunoxenue 7 B

[3]) mo 3agaHHOMY YPOBHIO 3HAYMMOCTH O, U IO COOTBETCTBYIOIIHUM CTe-
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MeHsIM CBOOONBI k1=n -7 u ky= n(m - 1). Crenenb cBOOOABI k| COOTBET-

CTBYET CTETEeHHU CBOOOABI uucauTesns Gopmylbl (6) — ocTaTOYHOMN qucIep-

q?2
CHUU Ooem. , @ ky — CTEIIEHb CBOOO Bl 3HAMEHATENA GopMyJIbl (6) — nucIep-

2
CHM BOCIIPOU3BOIMUMOCTH S{y} .

AHau3 PEe3yJabTATOB MPEANOJaraeT HMHTEPNPETAIUI0 MOJTYyYECHHOU
Mojenu. MHTepnpeTanyo MOJEIu MOKHO MPOU3BOJIUTH TOJIBKO TOTAA, KO-
r7a OHa 3aMKcaHa B KOAUPOBAHHBIX MEPEMEHHBIX. TOJBKO B ATOM Ciydae
Ha K03 (PUIIMEHTHI HE BIAUSICT MacmTad (GakTOpPOB, U Mbl MOYKEM IO BEJIU-
quHe KO3(POUIIMEHTOB CYAWTh O CTEICHHU BIUSHUS TOTO WJIHM MHOTO (hak-
Topa. YUem Oombiiie aOCoOMOTHAsA BeIWYMHA KOd(PuiiMeHTa, TeM OoJblie
dakTop BIMAET HA OTKIMUK (M3ydaemblil mapameTp). CreaoBaresbHO,
MOYKHO PaCMoOJIOKUTh (DAKTOPHI IO BEIMYMHE UX BIUSAHUS. 3HAK «ILTIOCY» Y
Kod(pduieHTa CBUACTEILCTBYET O TOM, YTO C YBEJIMYCHHUEM 3HAUYCHUS

(baKTOpa pacTeT BCJIIMYMHA OTKIIMKA, a IIPU 3HAKC «MHUHYC» — Y6BIBa€T.

JIns mostyyeHrns: MaTeMaTHYECKOW MOJIENIM B HATYpPaJIbHbIX NIEPEMEH-
HBIX Z; B YPAaBHEHHUE PErPECCHUU BMECTO X; HEOOXOIMMO MOJCTABUTh UX
BbIpaxkeHus: u3 Qopmyisl (1). Ilpu mepexoae K HaTypalbHBIM IEPEMEH-
HBIM KO3((ULIMEHTHI YpaBHEHUS U3MEHSIOTCS, M B 3TOM Clly4yae Mmporaja-
€T BO3MO>KHOCTb WHTEPIIPETAllMU BIUSHUS (DAKTOPOB MO BEJIMYUHAM H
3HaKaM Ko3p¢uuuenToB. OJIHaKO, €CIM YypaBHEHHE aJ€KBATHO, TO C €ro
NOMOUIBI0 MOHO ONPEAENISTh 3HAYEHUS HCCIEAYEMOM BEIMYHMHBI, HE
IPOBOJIA AKCIIEPUMEHTA U TIpuaaBas (GakTopaMm 3HAUYECHHS, KOTOPBIE JTOJIK-

HBI JICKATh MCKAY HUKHUM U BCPXHHUM YPOBHCM.
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[TPUMEP

I[J'IH HCCICOOBAHUA BJIIMAHUA HCKOTOPBIX TCXHOJOTMYCCKHX (baKTO-

pPOB Ha MPOYHOCTHh MPHUKIECHUBAHUS HHU3a OOYBHU MOJMYPETAHOBBHIM KJIEEM
3 pod
OBLIM TOCTaBJIEHBI SKCIIEPUMEHTHI 1m0 Iutany I[1DD 27 | npudem Kaxablid
AKCIIEPUMEHT MOBTOPSUICS MO TpU pasa (cMm. Tabnuily 3). B kauectBe dak-
2
TOPOB, BIUSAIOUIMX HA MPOYHOCTH ) (k2/2,5 cm”), ObLIM BBIOPAHBI CIIETYIO-
Iue:

N +
Z| — KOJIMYECTBO HAHOCUMOTO Kies (2/cm”), z; =0,02, z =0,06;

2z, — BpeMsl aKTHBAINH KIIeeBOil IEHKH (cex), z; =60, z; =300;

Zy — J[ABICHHE [PECCOBAHMS [PH  CKICHBAHHH  (Kkec/ch’),
z3 =2, z3 =8,

TpeOyercst HOCTPOUTh YpaBHEHHE PETPECCHM, YYUTBHIBAs BCE B3aHM-

MOI[CI\/JICTBI/IH q)aKTOpOB, IMPOBCPUTDH IMOJYUYCHHYIO MOJICJIb HAd AICKBATHOCTDH

" ITPOU3BCCTHU €€ HHTCPIIPCTALINIO.

Ta6nuua 3. Mcxognas maTpuiia riianupoBanus 110D 23

Ne N3yuyaemble GpakTopbl Pe3ynbTaThl ONBITOB
JKCIIE-
pumenra | “1 22 23 Yoo Y2 )

1 + + + 74 84 6,4
2 — + + 86 7 7,8
3 + — + 123 9 9,3
4 — - + 58 5,8 57
5 + + — 18,8 17 15,2
6 — + — 84 84 6

7 + — — 11,8 7 9,4
8 — - — 10,5 7,8 8,1
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Pa0oTy BBINOJHSEM B CJIEAYIOIIEM MOPSJIKE:

1) konupyem nepeMeHHbIE;

2) nocTpauBaeM MaTpHIly IUJIAHUPOBAaHUS B KOJHUPOBAHHBIX Iepe-
MEHHBIX C YYETOM MapHbIX B3aUMOJCHCTBUM U JIOMOJIHIEM CTOJO-
IIOM CPEIHUX 3HAYECHUM OTKIIMKA;

3) BeruucisgeM K03 GUITMEHTH YPAaBHEHUSI PETPECCUH;

4) mpoBepsieM BBIYUCICHHBIE KOI(POUIIMEHTHI HA 3HAYUMOCTD, TIPE]I-
BapUTEILHO OMPEEIUB IUCTIEPCHIO BOCIPOU3BOJAUMOCTH, U TIO-
JydyaeM YpaBHEHHE PETPECCUU B KOAUPOBAHHBIX MTEPEMEHHBIX;

5) npoBepsieM MOJy4eHHOE YPAaBHEHUE Ha aJ€KBAaTHOCTh;

6) MPOBOJUM MHTEPIIPETALIUIO TTOJIYYCHHON MOIEIH;

7) BBIIIMCHIBAEM YPABHEHUE PErPECCUH B HATYPAIbHBIX IEPEMEHHBIX.

1. dns xaxmoro gakropa HaXOIUM IEHTP, UHTEPBAJI BapbUPOBAHMUS
Y 3aBUCUMOCTb KOJMPOBAHHOW NEPEMEHHOW X; OT HATYpPaJbHOWU z; MO
dopmynam (1). Obopmiusiem pe3ynbTaThl B Ta0uIie 4.

Tabnuua 4. Koguposanue hpakTopoB

Bepxnnit | Huxuui Ient Wurepsan | 3aBHCHMOCTH KOAUPO-
dakTopsl | YPOBEHb | YPOBEHb Z~0 p BapbUPOBA- | BAHHOW MEPEMEHHOU OT
z; z; ! Husa A; HaTypalbHON
Zl — 0,04
xl ==
Z 0,06 0,02 0,04 0,02 0,02
- SOZI - 2
z, —180
2 300 60 180 120 Xy =2 ——
120
Z3 — 5
Z3 8 2 5 3 X3 = T
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2. 1o ¢opmyne (2) cuutaem cpeaHre BHIOOPOUHBIE PE3YIbTATOB IS

KaXXJI0T0 SKCIICPUMCHTA!

V= %(7,4 +8,4+64)= 22,2 _ 74; y,= %(8,6 +7+7,8) = 234 _ 7,8;
Y, = %(12,3 +9+9,3) = 30,6 _ 10,2;

VY, = %(5,8 +58+5,7)= 17,3 ~ 5,766 = 5,77,

Vs = %(18,8 +17+15,2) = %1 =17, y, = %(8,4 +8,4+6)= 228 _ 7,6;
y, = %(1 L8+7+94)= 282 _ 9,4; y, = %(10,5 +78+8]1) = 264 _ 8,8.

CtpouM MaTpully IUIAHUPOBAHUA C YUYETOM BCEX B3aUMOJICHUCTBUUN U
CpeJIHMX 3HAYEHUM OTKJIMKA — TabiuIa 5.

Tabnuua 5. MaTpuua niaHupoBaHus 11 00pabOTKU Pe3yIbTaTOB

Ne DakTopsI B3aumopericteus Pesynprars! onsIiTOB Cpenree
JKCIIe- pe3yJIbTaToOB
pUMEH- =

| X1 X2 X3 | XiXp XiX3 XoX3 X1XoX3 | Vi V2 V3 Vi

1 + + o+ |+ + + + 74 84 64 7,4
2 -+ +| - — + — 8,6 7 7,8 7,8
3 + - 4| = + — — 123 9 9,3 10,2
4 - - 4|+ — — + 58 58 5,7 5,77
5 + 4+ =+ - — — 18,8 17 15,2 17
6 S N + — + 84 8,4 6 7,6
7 s — + + 11,8 7 9,4 9,4
8 - - - |+ + + — 10,5 7,8 8,1 8,8
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3. Beruucisiem kodduIMeHTsl ypaBHEHUs perpeccuu no gopmynam (3):

8
=1Zyj =%(7,4+7,8+10,2+5,77+17+7,6+9,4+8,8) =

= 7397 =9,24625~9,25;

13 14,03
b==>x,y,= (74 78+10,2—5,77+17-7,6+9,4—8,8) =

~1,75;

8
bzzlzxﬂyj g (T4+78-102-577+17+7.6-9.4-88) =

= %63 =0,70375=0,7,

8
= 1ij3yj :%(7,4+7,8+10,2+5,77—17—7,6—9,4—8,8) =

_ 1163 —1,45375~ —1,45;

8
= 1Zxﬂxj2yj = %(7,4 ~78-102+577+17-7,6-9,4+838) =

397

=0,49625~0,5;

bi3== Zxﬂxﬂyj (7,4—7,8+10,2—5,77—17+7,6—9,4+8,8):
j 1

_ 297 —0,74625~—0,75;

8
IS, = é(7,4 +78-10,2-577-17-7,6+9,4+88) =

_Zh7_ ~0,89625~—0.9;

by = Zxﬂszxﬁy, (7,4—7,8—10,2+5,77—17+7,6+9,4—8,8)=

] 1

—13,63

=-1,70375= -1,7.
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CocrapisieM 1151 HAIJISIAHOCTH TaOauIly 6, B KOTOPYIO 3aHOCHM Hak-

neHHbIE KOG PUITUEHTHI YpaBHEHUS PETPECCHM.

Tabnuna 6. KosduimenTsl ypaBHeHUS! perpeccuu

by

b,

b

bs

b1,2

b1,3 b2

3

b1,2,3

9,25

1,75

0,7

-1,45

0,5

- 0,75

-0,

9

- 1,7

2
4. HaxoauM JUCIIEPCHIO BOCIPOU3BOAUMOCTU S{yy . Jlus oOieryenust

pacueToB 3anuiiemM Gopmyiy (5) B Ipyrom BUjie:

2
{y}

_1)

— L -

Jj=1 i=l

-~y

/ =1

( Z(y,l ¥, ] ZSZ.,

2
371eCh BHYTPEHHHE CyMMbI O, SBJISIOTCS BBIOOPOYHBIMH JHCIIED-

CUSMH PE3YJbTATOB OMBITOB IS j-rO 3Kkcnepumenta (j=1,..., n). ns
yao006cTBa oopMiisieM pacyeThl B BUIE TAOTHUIIBI 7.
Tabnuua 7. Pacuet BBIOOPOYHBIX TUCTIEPCUIA

_ _ _ _ 2
J V1 V2 3 Y (yjl_yj)z (ij_yj)2 (yj3_yj)2 Sj
174 84 64 | 74 0 1 1 1
2 (86 7 7,8 7,8 0,64 0,64 0 0,64
31123 9 9,3 10,2 1,21 1,44 0,81 1,73
4 158 58 57 5,77 0,0009 0,0009 0,0049 0,00335
5 |18,8 17 15,2 17 3,24 0 3,24 3,24
6 |84 84 6 7,6 0,64 0,64 2,56 1,92
7 11,8 7 9,4 9,4 5,76 5,76 0 5,76
8 10,5 7,8 8,1 8,8 2,89 1 0,49 2,19
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CyMMHUpY$ 3JIEMEHTHI TIOCJIETHETO CTOJIONA TaOIUIIBl 7, TOJTyYaeM:

[e )

D 87 =16,48335.

j=1

Orcrona Imojay4d4acM AUCIICPCHUIO BOCIIPONU3BOIUMOCTH!

1 1
2 - 2 J— ~ ~
Sty =52 I:Sj = +16:4833522,06042~ 2,06
]:

[To ¢popmyne (4) onpenensieM cpeHee KBaAPATUUECKOE OTKIOHECHHE

KO2(PPUITUEHTOB:

SZ
Sy = 1| ‘/2’06 ~0,292973~ 0,293,
' n-m 8-3

N3 tabmuir pacupenenenus CThIOJICHTA IO YHUCTY CTETICHEH CBOOOIBI

n(m-1)=8:2=16 npu yposHe 3Hauumoctu o = 0,05 maxomum 4, = 2,12.

CHCIIOB&TCHI)HO, th. . Skoagb. = 2,12 . 0,293 = 0,52016z 0,52

CpaBHHBAs MONYYEHHOE 3HAYEHHE lip *Siong =052 ¢ xorddumu-

€HTAaMU yYpaBHEHHs PETPECCHH, NMPEACTaBICHHBIMUA B Ta0muIle 6, BUIUM,
4T0 BCe KO3((PUIMEHTH KpoMe b, Ooiblle MO a0COIIOTHOW BEINYMHE
0,52. CnenoBatenbHO, Bce KO (GUIUEHTHI KpoMme b, 3HauuMbl. [lonaras

by »= 0, momyyaeM ypaBHEHHE PETPECCUU B KOJUPOBAHHBIX IEPEMEHHBIX:

y=9,25+1,75x; + 0,7x, — 1,45x5 — 0,75x1x3 — 0,9%,x5 — 1, 7x1x,%5.  (8)

5. IlpoBepuM moaydeHHOE ypaBHEeHHE (8) HA aIeKBAaTHOCTH MO KPH-

tepuro Oumepa. Tak kak gucnepcus BOCOPOU3BOAMMOCTH HalJEHA B TIpe-



18

ABIYIIEM MYHKTE, TO ISl OMPENESICHUs] PacCueTHOrO 3HAYCHUSI KPUTEpUs
Fpqcy, HEOOXOIMMO BEIYMCIMTL OCTATOYHYIO JUCIIEPCHIO S oem.-

JInst 3TOrO HaiiieM 3HAYEHUS HW3y4aeMOro MapameTrpa Mo MOJy4YEH-
HOMY ypaBHEHMIO perpeccuu y; (j=1,..., 8), moacrasnsas +1 uinm -1 BMecTo

X; B COOTBETCTBHUU C HOMEPOM ] DKCIEPUMEHTA U3 TaOIUIbI 5:

7 =925+1,75+0,7-1,45-0,75-0,9 - 1,7=6,9;

5 =925+1,75(-1)+ 0,7 - 1,45 - 0,75 (1)~ 0,9 — 1,7 (-1) = 8,3;
$,=9,25+1,75+0,7 (-1) - 1,45 - 0,75 - 0,9 (-1)— 1,7 (-1) = 10,7;

P4 =9.25+1,75(-1)+ 0,7 (-1) = 1,45 — 0,75(-1) ~ 0,9 (-1) — 1,7 = 5,3;
$5=9,25+1,75+0,7 1,45 (-1) = 0,75 (-1) - 0,9 (-1) - 1,7 (-1) = 16,5;
P5=9,25+1,75(-1) + 0,7 - 1,45 (-1) - 0,75 - 0,9 (-1) - 1,7 =8,1;
$,=925+1,75+0,7 (-1) - 1,45 (-1)— 0,75 (-1) - 0,9 — 1,7 = 9,85

P5=9,25+1,75 (-1) + 0,7 (-1) = 1,45 (1)~ 0,75 — 0,9 — 1,7 (-1) = 8,3.

O 52 .
CTATOYHYIO TUCTIEPCHUIO Oocpy. BhIUUCISIEM 110 hopMmyie (7):

s> = - 72()/] ¥,)'=3-[(69-74)" +(83-78) +

+(10,7-10,2)* +(53-5,77)> + (16,5—-17)* +(8,1-7,6)> +

+(9,85-9,4)> +(8,3—8,8)%1=3-1,9234=5,7702 .



19

PacueTHoe 3HaueHue kpurepusa Pumepa F),,., onpeaenseM 1o Gop-

Mmye (6):

2
b Soom _ 57702

pacu. 2
Sin 2,06

2,8.

Tabnuunoe 3HaueHue KputTepus F,,;, HaXOAUM U3 TaOJIUI KPUTHYE-
CKUX TOUYeK pacnpeneneHus Pumepa npu ypoBHe 3Hauumoctd o= 0,05
10 COOTBETCTBYIOIIMM CTEIECHSIM CBOOONBI k= n —r=8 — 7 =1mn
ky=n(m -1)=82 = 16:

Fma@z. = 4,49

Tak xak Fueo = 2,8 < Flyus,= 4,49, TO ypaBHEHME perpeccun (8) aze-

KBATHO.

6. [IpoBeneM HHTEpIIpETALIUIO TTOJIY4eHHON Moenu (8)

y=9,25+1,75x; + 0,7x, — 1,45x5 — 0,75x1x3 — 0,9x,x5 — 1,7x1x,x3.

[lo ypaBHEHHIO BUAHO, YTO HanbOoOJee CUJIBHOE BIUSHHUE OKA3bIBAET
(dakTop X; — KOJIMYECTBO HAHOCUMOTO KJesl, TaK KaK OH MMEET HauOOoJb-
MM 10 a0COMIOTHON BeTMYMHE KO3 PUILIUEHT.

[Tocne Hero mo cuiie BAUSHUSA Ha OTKJIHMK (IPOYHOCTh MPUKJIEUBAHUS
HU3a O0YBH) UIYT: TPOMHOE B3aUMOJICUCTBHE BCEX (PAKTOPOB X XoXx3; (hak-
TOp X3 — JaBJIEHUE Mpecca MPU CKICUBAHUM; MMAPHOE B3aAUMOJICUCTBUE X,X3
— COYEeTaHUE BPEMEHM aKTUBAIMU KJIEEBOM IJICHKH U YPOBHS JaBJICHUSA

IIpU CKJIICUBAHHH, I1APHOC BBaHMOﬂeﬁCTBHe X1X3 — COUCTAHHUE KOJIMYECTBA
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HAHOCHMMOTO KJIeS ¥ YPOBHS JaBJICHUS MPU CKIIeUBaHUU; (HaKTOp X, — Bpe-
MsI aKTUBALlUM KJIEEBOU IIEHKHU.

Tak xax k03D PUIMEHTHI PU X| U X, MOJOKUTEIbHBI, TO C yBEIUYE-
HUEM ITUX (PAKTOPOB YBEIWYMBAETCS OTKIMK, T.€. YBEIMUYMBAETCSA MPOU-
HOCTh. KoapduumeHTs! npu X3, X1X3, XoX3, X1XpX3 OTPUIATEIbHBI, ’TO O3HA-
YaeT, YTO C yMEHbIIEHHEeM (akTopa X3 M MEPEUMCICHHBIX B3aWMOJIEHCT-

BUI 3HAYCHUE OTKJIMKA OyJET BO3pacTath, a C yBEIUUECHUEM — YOBIBATh.

7. BeinucbiBaeM ypaBHEHUE perpeccud (8) B HaTypajbHBIX IEpe-
MEHHBIX, MOJICTaBJIsISi BMECTO X; UX BBIPAXKEHUS Yepe3 z; , KOTOpbIE OepeM

U3 MOCJIEAHETO CTOJIOA TaOIUIIKI 4:

1 _ _
P =925+175-(502, —2)+0,7- 2180 1 45. 575 _675.(502 —2) 22—
120 3
~180 z, -5 ~180 z, -5
_09.2 232 17-(502, —2) 22 N By
120 3 120 3

[IpeoOpa3oBaB 3TO ypaBHEHHE, OKOHYATEJIbHO MOJy4aeM €ro BUJ B
HaTypaJdbHbIX IEPEMEHHBIX:
y=10,87-62,52;,-0,0289 2z, — 1,233 z3 + 1,18 zy 2, + 30 z1 z3 +
+0,0069 z,z3 — 0,2361 z; z, z3.
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BAPUAHTBI 3AJAHUN

Bapuant Ne 1

s u3ydeHusi 3aBUCUMOCTU JIaBJCHUS JETaled OAekKIbl (ITOKpOi
OJICKIBI C IETLHOKPOCHBIM PYKaBOM) Ha TEJIO YEJIOBEKa OT HEKOTOPHBIX
(bakTOpOB OBUIM MOCTABJICHBI SKCIIEPUMEHTHI 110 Tany 1D 2°. B kaue-
cTBe ()aKTOPOB, BIMSIOUINX HA JABJICHUE ) (H/CMZ), OBLITM BBIOpAHBI ClIe-
nytomue: z; (cm) — IPUIYCK HAa CBOOOJHOE OOJieraHue K MOJIyoOXBary
IPYIH C pacnupeielieHneM MeXIy y9acTKaMU CIIUMHKH, TTPOMMBI M TTOJIOYKH
B cootHomrernu 0,32:0,53:0,15; z; =4, z =7;
2, (cm) — IpUIyCK K 00XBaTy TIeva, z =7, 2 =9;
23 (cM) — IPHITYCK K 00XBaTy 3amsacThd, z3 =7, z3 =10,

Tpebyercs MOCTPONUTH ypaBHEHHE PETPECCUH, YINTHIBAS B3aMMOICH-

CTBUA (I)aKTOpOB, IMPOBCPUTH INOJTYUYCHHYKO MOJICJIb HAa AACKBATHOCTb U

MNPONU3BCCTHU €€ MHTCPIPCTALIHIO.

Ucxonnas matpuna nanupoBanus [ 1O 2

Ne N3yyaeMble (hakTopbl Pe3ynbTaThl ONBITOB
JKCIIe-
pumenta | ! 22 23 b Y2 V3
1 — — — 0,45 046 045
2 + — — 0,41 041 041
3 — + — 0,44 044 044
4 + + — 0,42 043 044
5 — — + 0,44 045 044
6 + — + 0,378 0,374 0,376
7 — + + 0,38 0,385 0,384
8 + + + 0,33 0,33 0,33
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Bapuant Ne 2
s u3ydeHus: 3aBUCUMOCTU JIaBJCHUS JETaled OAekKIbl (ITOKpOi

OJICK/IbI C PyKaBOM perjiaH) Ha TeJIO YeJIOBeKa OT HEKOTOPHIX (PaKTOpOB
OBLIIM MOCTABJICHBI IKCIIEPUMEHTHI 110 Tany [1DD 2°. B kauectse ¢dakTo-
POB, BIMSIOIINX HA JJABJICHUE ) (H/cm®), GBUTH BBIOPAHBI CIICAYOLIHE:
z; (cm) — mpumyck Ha cBoOOIHOE 0OJIeTaHHE K TOJIyOOXBaTy IPyIH C pac-
MpEACIICHUEM MEXKYy y4acTKaMU CHUHKH, MPOWMBI U MOJOYKH B COOTHO-
wennn 0,32:0,53:0,15; z =4, z{ =7;
2, (cM) — TIPUITyCK K 00XBaTy I0Ieva, z =7, 2 =9
23 (cM) — IPHITYCK K 00XBaTy 3amsacThs, z3 =7, z3 =10,

TpeOyercs mOCTpOUTh YpaBHEHUE PETPECCUH, YUUTHIBAsT B3aUMO/ICH-

CTBHUA (baKTopOB, IMPOBCPUTH IMOJYYCHHYKO MOICIb HAa aACKBATHOCTL H

IIPpOU3BCCTHU €C UHTCPIIPCTALIULO.

Hcxonnas matpuna mianupoBanus 110D 2’

Ne N3yuaembie dakTopbl Pesynprars! onsIiTOB
JKCIIe-
pHMEHTA Z) Z5 23 Y1 )Y V3
| — — — 0,27 0,26 0,25
2 + — — 0,25 0,24 0,23
3 — + — 0,26 0,26 0,26
4 + + — 0,172 0,176 0,18
5 — — + 0,27 0,28 0,26
6 + — + 0,262 0,265 0,263
7 — + + 0,236 0,235 0,239
8 + + + 0,17 0,17 0,17
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Bapuant Ne 3
s u3ydeHus: 3aBUCUMOCTU JIaBJICHUS JeTaled OJekKIbl (MOKpOMH

OJICK/IbI C BTAYHBIM PYKAaBOM) Ha TEJIO YEJIOBEKA OT HEKOTOPHIX (PaKTOpOB
3
OBLIM TOCTABJCHBI SKCIIEPUMEHTHI 110 miany I1dD 2°. B kauectBe (akTo-
2 :
POB, BIMSIOIINX Ha JaBiieHue ) (H/cm”™), Obuid BIOPAHBI CIEIYIOIIHE:
z; (cm) — mpumyck Ha cBoOOIHOE 0OJIeTaHHE K TOJIyOOXBaTy IPyIH ¢ pac-
MpEACIICHUEM MEXKYy y4acTKaMU CHUHKH, MPOWMBI U MOJOYKH B COOTHO-
- +
mennu 0,32:0,53:0,15; z; =3, z; =6;
o - +
2z, (cm) — IPUITYCK Ha CBOOOIY MPOUMEI, Z; =2, 2z; =4;
- +
z3 (cm) — IpUNyCK K 00XBary 1uieya, z3 =5, 23 =7,
TpeOyeTcs mocTpouTh YpaBHEHUE PETPECCUU, YIUTHIBAS B3aMMOJICH-

CTBHUA (baKTopOB, IMPOBCPUTH IIOJTYYCHHYIO MOICJIb HA aAACKBATHOCTb U

IIPpOMU3BCCTHU €€ UHTCPIIPCTALIULO.

Hcxonnas matpuna mianupoBanus 110D 2’

Ne N3yuaembie dakTopbl Pesynprars! onsIiTOB
JKCIIe-

pumenra | Z1 22 23 Y1 V2 V3
1 — — — 1,23 1,24 1,25

2 + — — 0,803 0,802 0,805
3 — + — 0,98 0,99 0,97

4 + + — 0,474 0,476 0,475
5 — — + 0,27 0,28 0,26

6 + — + 0,926 0,926 0918
7 — + + 0,49 049 0,49

8 + + + 0,694 0,692 0,696
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Bapuant Ne 4
UccnenoBaics mporecc AyOIupoBaHUs MaJIbTOBBIX MaTEpUaiOB HETKaH-

HBIMU MPOKJIaaKamMu. B kauecTBe uccieayeMoil BeIMUUHbBI ObLia B3siTa pe-
JaKcalus yrjia 4yepe3 CyTKH ) (epad) W NMPOBEAEHBI SKCHEPUMEHTHI I10
3
wiany [1PD 27,
B kauectBe (hakTOpOB, BIAMSIOMIMX HA PEAKCALIMIO yTJa, ObUIH BbI-
OpaHbI CIIeIYIOIIHE:
- +
z) — BpeMms npeccoBanus (cex), z; =12, z; =20;
2 - _ 4 + _ 4
z,— ycuime npeccoBanus (H/m"), z; =3-10°, z, =5-107;
° - +
z3— Temneparypa npeccoanus ( C), zz; =140, z3 =160,
Tpebyercst MOCTPOUTH YpaBHEHUE PETPECCUU, YUUTHIBAsI B3aUMO/IEH-

CTBHUA (baKTopOB, IMPOBCPUTH IIOJTYYCHHYIO MOICJIb HA aAACKBATHOCTb U

IIPpOMU3BCCTHU €€ UHTCPIIPCTALIULO.

Hcxonnas matpuna mianupoBanus 110D 2’

Ne N3yuaembie dakTopbl Pesynprars! onsIiTOB
JKCIIe-
pUMEHTa 21 22 23 N Y2 V3
1 + + + 1,2 1,15 1,25
2 + + — 1,25 1,3 1,35
3 + — + L15s 1,05 1,1
4 + — — 1,18 1,2 1,22
5 — + + 0,87 093 09
6 — + — 1,4 1,35 145
7 — — + 0,9 0,95 0,85
8 — — — 1,3 1,28 1,32
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Bapuant Ne 5
HccnenoBaicst mpouecc QyO0auMpOBaHUS MAJbTOBBIX MAaTEpHUAIOB He-

TKaHHBIMH TPOKJIaJIKaMU. B kauecTBe McciemyeMol BeTNIruHbI ObLTa B3s-
Ta pejaKcaiys IIUHBI o0pa3ia uepe3 CyTKH ) (Mm) U TPOBEICHBI DKCIIe-
pUMEHTHI NOo Tany [ 1D 2°. B kauecTse (bakTOpOB, BIUSIONIUX HA Pelak-
CaIliIO JUTUHBI, OBLIIN BHIOPAHBI CIICIYIOIIHE:
z — BpeMs IpeccoBanus (cex), z; =12, z{ =20;
2z, — yerne npeccoBanus (H/w’), z5 = 3-10%, z3 =5-10%;
z3— TeMmeparypa npeccosarust ( C), z3 =140, z3 =160,

TpeOyeTcs moCcTpouTh YpaBHEHUE PETrPECCUH, YIUTHIBAS B3aUMOICH-

CTBHUA (baKTopOB, IMPOBCPUTH IIOJTYYCHHYIO MOJICJIb HA aAACKBATHOCTb U

IIPOU3BCCTHU €€ UHTCPIIPCTALIULO.

Ncxonnas matpuna miianupoBanus 110D 2’

Ne N3yuaembie dakTopbl Pesynprars! onsIiTOB
JKCIIe-
pumenra | Z1 22 23 Y1 V2 V3
1 + + + 4 3,9 4,1
2 + + — 4.6 4.4 4,5
3 + — + 3,5 3,6 3.4
4 + — — 3,3 3,7 3,5
5 — + + 3,1 3 2,9
6 — + — 4,7 4,5 4,3
7 — — + 3,2 3 2,8
8 — — — 3,8 42 4
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Bapuant Ne 6

JInst vccnenoBaHus BIUSHUS HEKOTOPBIX (DaKTOPOB HA OTHOCHUTENb-
HO€ Y/UIMHEHHE Npu paspbiBe ) (%) CUHTETUYECKON KOXHU ObLIM MOCTaB-
JIEHBI YKCIIEPUMEHTHI N0 Iany 1P 2°. B xauectse ($hakTOpOB, BIHSIIO-
[IMX Ha 3Ty BEJIWYUHY, ObLIIM BEIOPAHBI CIACAYIOIIHUE:
z) — BennumnHa nedopmammn (%), z; =7, z; =13;
2z, — Temreparypa tepmodukcaunu ( C), z; =120, z3 =150;
23— TIPOOJDKUTENBHOCT TepMobuKkcanuu (mun), z3 =6, z3 =12,

TpebyeTcst MOCTPOUTh YPaBHEHUE PETPECCUM, YUUTHIBAsT B3aUMO/ICH-

CTBHUA (baKTopOB, IMPOBCPUTH IMMOJYYCHHYKO MOICJIb HA aACKBATHOCTbL H

IIPOU3BCCTHU €C UHTCPIIPCTALIULO.

Ucxonnas matpuia mianupoBanus [ 1O 2’

Ne N3yuaembie dakTopbl Pesynprarsl onsIiToB
JKCIIe-
pumenra | Z1 22 23 Y1 V2 V3
1 + + + 20 20,4 20,6
+ + — 23,9 234 235
+ — + 24 242 24,6
+ — — 25,2 24,1 2438

282 293 29,5
_ + _ 30,1 314 30,3
- - + 302 29,1 304
— = = 31 30,5 30

O 1 O Wn NOwWN
|
+
+
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Bapuant Ne 7

JI1st uccnenoBaHus BIUSHUSL HEKOTOPBIX (PaKTOPOB BaKyyMHOM CYIII-
KM Ha yCaJKy K0xH 1o miomany y (% nonxyyeHHOU miiomanu oopasia mno-
CJ€ CYIIKHM OT NEPBOHAYAIBHOW) OBLIM IMOCTaBJICHBI 3KCIEPUMEHTHI 10
miany [IDD 2°. B kauectse (bakTOpOB, BIUSIONIMX HA 3Ty BEIUYUHY, Obl-
JI BBIOpaHbI CIAEAYIOLIUE:
z; — ocrarounoe gasnenue (k[1a), z; =13, z =913;
Z, — CWJIa MEXaHHYECKOTO MprKaTusg mnoiydadpukara KOXH K Tperolen
nosepxHoctH (k[1a), z; =0, z; =98;
z3— TeMIleparypa rperomeii mosepxuocti ( C), z3 =30, z3 =90.

TpebyeTcsi MOCTPOUTh YPAaBHEHUE PETPECCUM, YUUTHIBAs B3aUMOICH-

CTBHUA (baKTopOB, IMPOBCPUTH IIOJTYYCHHYIO MOICJIb HA aAACKBATHOCTb U

IIPpOU3BCCTHU €C UHTCPIIPCTALIULO.

Ncxonnas matpuna miianupoBanus 110D 2’

Ne N3yuaembie dakTopbl Pesynprars! onsIiTOB
JKCIIe-
pumenra | Z1 22 23 Y1 V2o )3

1 — + + 93 94 95

2 — + — 95,7 959 959
3 — — + 78,5 79,3 79,5
4 — — — 88 88,1 88,3
5 + + + 954 95,6 95,5
6 + + — 84 85,4 853
7 + — + 97 97 97

8 + — — 90 90,7 91,1
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Bapuant Ne 8

JI1st uccneoBaHus BIUSHUSI HEKOTOPBIX (PaKTOPOB BaKyyMHOM CyIII-
KM Ha yCaJIKy KOXHU 1o ToimuHe ¥ (% MoiaydyeHHOH TodmMHBI oOpa3ua
MOCJIe CYIIKM OT NEPBOHAYAILHOW) OBLIM MOCTaBICHBI KCIIEPUMEHTHI IO
miany [IDD 2°. B kauectse (bakTOpOB, BIMSIONIMX HA 3Ty BEIUYUHY, ObI-
71 BBIOpPAHBI CIETYIOIIHE:
z; — ocrarounoe gasnenue (x[1a), z; =13, z =913;
Z, — CWJIa MEXaHHYECKOTO MprKaTusg mnoiydadpukara KOXH K Tperolen
nosepxHoctH (k[1a), z; =0, z; =98;
z3— TeMIleparypa rperomeii mosepxuocti ( C), z3 =30, z3 =90.

TpebyeTcst MOCTPOUTh YpAaBHEHUE PETPECCUM, YUUTHIBAsT B3aUMO/ICH-

CTBHUA (baKTopOB, IMPOBCPUTH IIOJTYYCHHYIO MOICJIb HA aAACKBATHOCTb U

IIPpOU3BCCTHU €C UHTCPIIPCTALIULO.

Ncxonnas matpuna miianupoBanus 110D 2’

Ne N3yuaembie dakTopbl Pesynprars! onsIiTOB
JKCIIe-
pumenra | Z1 22 23 Y1 V2o )3

1 — + + 73 74 75

2 — + — 77 77,6 78,5
3 — — + 83,5 83,8 82

4 — — — 88 87,6 87,5
5 + + + 65,5 66 66,5
6 + + — 85,2 84,2 84

7 + — + 80 80,2 81,2
8 + — — 90,3 89,3 89,2
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Bapuant Ne 9
JInst u3ydeHus: NEUCTBUS HU3KHUX TEMIIEpaTyp Ha MPOYHOCTh )V (k2)
XJIOMYATOOYMAXKHBIX TKAHEW ObLIU MOCTABJICHBI YKCIIEPUMEHTHI 10 TIJIaHy
1D 2°. B kauectse (akTOpOB, BIUSIONIUX HA 3TY BEJIMYUHY, ObUIN B35-

THI clieAyromme (MIpU TpeX MUKJIaX 3aMOpaKUBaHNUE — OTTAWBAHHME):
z; — TeMmeparypa 3amopaxusanus ( C), z; ==5, z =-70;
Z,— JUTATEIBHOCTD 3aMOPAXUBAHUA (Mun), z, =30, z; =240;
z3— Temmeparypa orrausanms ( C), z3 =20, z3 =100.
TpeOyercst HOCTPOUTH YpaBHEHUE PETPECCHUU, YIUTHIBAsI B3aUMOICH-

CTBHUA q)aKTopOB, IMPOBCPUTH IIOJTYYCHHYIO MOJICJIb HA AACKBATHOCTb U

IIPpOU3BCCTHU €€ UHTCPIIPCTALIULO.

Ucxonnas matpuiia mianupoBanus [ 1O 2’

Ne N3yuaembie dakTopbl Pesynprarsl onsIToB
JKCIIe-
pUMeEHTa 21 22 23 Y1 V2. 0
1 + — + 53,6 534 55,1
2 + + + 51,7 51,9 523
3 — + + 47,5 479 463
4 — — + 48,8 48,6 49,6
5 + + — 48,2 48,6 47
6 + — — 49,5 49,1 49,4
7 — — — 49,2 48,8 50,1
8 — + — 50,7 50,3 51




Bapuant Ne 10

JInst u3ydeHus: NEUCTBUS HU3KHUX TEMIIEpaTyp Ha MPOYHOCTh )V (k2)

XJIOMYATOOYMAXKHBIX TKAHEW ObLIU MOCTABJICHBI YKCIIEPUMEHTHI 10 TIJIaHy
3

[1®D 2°. B kauecTBe (PaKTOPOB, BIMAIONIMX HA OTY BEIMYHHY, OBLIN B3s-

ThI CEAYIOMHKE (MPH 25-TU NHUKJIAX 3aMOPAKUBAHUE — OTTAUBAHUE):

° - +
z; — TeMreparypa 3amopaxuBanus ( C), z; =5, z; =—70;

30

- +
Zy — JIATEIIBHOCTD 3aMOpakuBanus (Mun), 2z, =30, z; =240;

z3— Temmeparypa orrausanms ( C), z3 =20, z3 =100.

TpeGyeTCﬂ IMOCTPOUTH YPABHCHUC PCTPCCCUHN, YUHUTBIBAA BSaHMOHeﬁ-

CTBHUA (baKTopOB, IMPOBCPUTH IIOJTYYCHHYIO MOJICJIb HA AACKBATHOCTb U

IIPpOU3BCCTHU €€ UHTCPIIPCTALIULO.

Ucxonnas matpuiia mianupoBanus [ 1O 2’

Ne N3yuaembie dakTopbl Pesynprarsl onsIToB
JKCIIe-
pumenra | Z1 22 23 Y1 V2 V3
1 + + + 43,6 43,4 446
2 + — + 494 49 48,5
3 — — + 52,6 52,8 53,2
4 - + + 53,8 53 54,8
5 + — — 51,2 52 51,6
6 + + — 50,5 51,7 49,8
7 — + — 45,2 45,8 45,6
8 — — — 52,7 52,3 51,8
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Bapuant Ne 11
Jlnst ucciaeaoBaHus BIMSHUA HEKOTOPBIX TEXHOJIOTMYECKUX (PaKTo-
pPOB Ha MPOYHOCTHh MPHUKIECHBAHUS HHU3a OOYBHU MOJIMYPETAHOBBHIM KJIEEM

2
(mpu (UKCUpPOBAHHOM KoaudecTBe HaHocumoro kies 0,06 o/cm”) Oblu

3
IIOCTABJICHBI SKCIIEPUMEHTHI 1o Iuiany IIDD 2°. B kadectBe (axkTopos,
2
BJIUSIOIIMX HA MPOYHOCTh ) (ke/2,5 cm”), ObLIIM BBIOPAHBI CIAEAYIOLIHUE:
. - +
Z) — BBICOTa HEpOBHOCTEN Marepuana (mxkm), z; =20, z; =80;
. - +
Z, — BpeMs aKTHBAIlUH KIICEBOH IICHKH (cex), z; =60, z, =300;
2 - +

Z3 — JIaBJICHHE MIPECCOBAHUS IIPHU CKJICUBAHUU (kec/cm”), z3 =2, z3 =8,

TpeGyercst moCTpOUTH ypaBHEHUE PETPECCUU, YUUTHIBASI B3aUMO/ICH-

CTBHUA (baKTopOB, IMPOBCPUTH IIOJTYYCHHYIO MOJICJIb HA aAACKBATHOCTb U

IIPOU3BCCTHU €€ UHTCPIIPCTALIULO.

Ucxonnas matpuia mianupoBanus [ 1O 2’

Ne N3yuaembie dakTopbl Pesynprars! onsIiTOB
JKCIIe-

pUMEHTa 21 22 23 Yoo ya ¥
1 + + + 74 73 7,5
2 — + + 104 10,6 10,8
3 + — + 10,2 10,3 10,1
4 — — + 74 71,5 7,6
5 + + — 16,8 17 17,2
6 — + — 10,8 11,2 11
7 + — — 9,3 9,5 94
8 — — — 10,2 10,3 10,1
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Bapuant Ne 12
Jlnst ucciaeaoBaHus BIMSHUA HEKOTOPBIX TEXHOJIOTMYECKUX (PaKTo-
pPOB Ha MPOYHOCTHh MPHUKIECHBAHUS HHU3a OOYBHU MOJIMYPETAHOBBHIM KJIEEM

2
(mpu ¢uKcupoBaHHOM KoaudecTBe HaHocumoro kies 0,01 o/cm”™) Oblam

3
IIOCTABJICHBI SKCIIEPUMEHTHI 1Mo Iuiany IO 2°. B kadectBe (akTopos,
2 .
BJIUSIOIIMX HA MPOYHOCTh ) (ke/2,5 cm”), ObLIIM BBIOPAHBI CIAEAYIOLIHUE:
. - +
Z) — BBICOTa HEpOBHOCTEN Marepuana (mxkm), z; =20, z; =80;
. - +
Z, — BpeMs aKTHBAIlUH KIICEBOH IICHKH (cex), z; =60, z, =300;
2 - +

Z3 — JIaBJICHHE MIPECCOBAHUS IIPHU CKJICUBAHUU (kec/cm”), z3 =2, z3 =8,

TpeOyeTcst mocTpouTh ypaBHEHUE PETPECCHH, YUUTHIBAs B3aUMOJICH-

CTBHUA (baKTopOB, IMPOBCPUTH IIOJTYYCHHYIO MOJICJIb HA aAACKBATHOCTb U

IIPpOU3BCCTHU €C UHTCPIIPCTALIULO.

Ucxonnas matpuiia manupoBanus [ 1O 2’

Ne N3yuaembie dakTopbl Pesynprarsl onsIiToB
JKCIIe-
pumenra | Z1 22 Z3 i Y2 )3
1 + + + 8 7,6 7,8
— + + 5,9 6,3 6
+ — + 5,8 6 5,7
- — + 6 5,98 6,02

7,5 7,6 1,7
— + — 53 55 54
+ — — 8,7 89 88
- — — 419 42 4,21

0 N N RN
+
+
|
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Bapuant Ne 13
JI71st u3yueHust ACMCTBUSI HEKOTOPBIX TEXHOJIOTUYECKUX (haKTOPOB Ha
IPOYHOCTh ) (K2) CBapKU HETKAHBIX KJIEEHBIX MAaTEpUajoB ObUIM MOCTAaB-
JIEHBI 3KCIEPUMEHTHI N0 Iany 1P 2°. B xauectse ($hakTOpOB, BIHSIIO-

IIIUX Ha ATy BEIWYHUHY, OBUTH B3STHI CICAYIOIINE:
° - +
z1 — Temneparypa Harpesa anekrponaa ( C), z; =180, z; =220,
2 - +
2, — JABJIEHUE POIUKOB (k2/cm”), z; =25, z; =35;
- +
Z3— CKOPOCTb MPOABMKCHUS MaTepuana (m/mun), zz3 =15, z3 =3,
TpeOyeTcs mocTpouTh YpaBHEHUE PETrPECCUU, YIUTHIBAS B3aMMOICH-

CTBHUA (baKTopOB, IMPOBCPUTH IIOJTYYCHHYIO MOJICJIb HA AACKBATHOCTb U

IIPpOU3BCCTHU €€ UHTCPIIPCTALIULO.

Ucxonnas matpuiia mianupoBanus [ 1O 2’

Ne N3yuyaembie dakTopbl Pesynprarsl onsIToB
JKCIIe-
pumenra | Z1 22 23 Yoo Y2 )
1 + + + 408 404 388
2 — + + 312 304 306
3 + — + 328 336 330
4 — — + 281 265 274
5 + + — 650 646 666
6 — + — 538 556 540
7 + — — 607 621 628
8 — — — 552 542 528




Bapuant Ne 14

JI71st u3yueHust ACMCTBUSI HEKOTOPBIX TEXHOJIOTUYECKUX (haKTOPOB Ha

IPOYHOCTh ) (K2) CBapKU HETKAHBIX KJIEEHBIX MAaTEpUajoB ObUIM MOCTAaB-

3
JIEHBI DKCHEPUMEHTHI 110 iany IIPD 2°. B kauecTBe (HhakTOPOB, BIIUSIO-

34

IUX Ha 9Ty BCIIMYHHY, OBLJIM B3SITHI CJICOAYIOIHUC:

Z| — TEMIIepaTypa HarpeBsa dJIeKTPoaa (OC), z; =180, z =220;

2 - +
2, — JABJIEHUE POIUKOB (k2/cm”), z; =25, z; =35;

- +
Z3— CKOPOCTb MPOABMKCHUS MaTtepuana (m/mun), z3 =15, z3 =3,

TpeGyeTCﬂ IMOCTPOUTH YPABHCHUC PCTPCCCHUHN, YHUTbIBAA B3aI/IMOI[eI\/JI-

CTBHUA (baKTopOB, IMPOBCPUTH IIOJTYYCHHYIO MOJICJIb HA AACKBATHOCTb U

IIPpOU3BCCTHU €€ UHTCPIIPCTALIULO.

Ucxonnas matpuiia mianupoBanus [ 1O 2’

Ne N3yuaembie dakTopbl Pesynprarsl onsIToB
JKCIIe-
pumenra | Z1 22 23 Yoo Y2 )3
1 + + + 508 504 588
2 — + + 212 254 226
3 + — + 380 360 370
4 — — + 280 260 290
5 + + — 850 845 860
6 — + — 638 656 640
7 + — — 850 748 728
8 — — — 652 642 598
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