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Hiso bttOdhf stelsO ftodcteOded Ydzs e &
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o d
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SlIsHOyYyk sl o tsL ¢
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fdtedMmdudddd fodj?2 (o bOBdJyy 1.7 f§6sc
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ftesyj Mo (oMBEBILHO d2d- 0PI s gREROE HESY sdzdzj d
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Clsts sy jls Brils! COC¢ twltedqyOljd d &5 Wo
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COC yjdsL O, g dzv (lsiiPéredsiidle’j sLzQ dsdnfy d diEdO
ddztf stedzOydw 8 Mmsfisswdzdd Isjodesyy detst O 1
ltejHYisdzZEydd3, Ykt 1 Isd LOsdmddsmisd ¢ sdzlzs



6 4

UG H@axfusf o j Hjdzv jd&3 deO@ tedmkzdzSj 1.19, ¢O¢
L dzOyj dedj f Ot OdBiklsdc® yj dzsL © (1. 1)

o t
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BtsH jddd. If.j sdals! jo O, djlstsHr OdEts tesOA dedsLin®
ftesdLotsHMmIse jdedz" § € dzOMmisj ter (f sfydzj H dzd
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- Wistcdzd tetso Odzed W JHJdzsGE 5 d dzW stc 30y d s dzd
dmisj d3r Zsedmisdud MEdn YGddsstsdry Hdlzw $ 8
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- o dzj Hisj ded W of e jteh j deMmise so Oded ™
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-GG O0tedssdzdL Oydd wOLodlsdw d dMftsdz L tso

ddeW cOMlstczCIskzter , f jtcjotsLByYydsy n toj Mztocmtse

t dMztemMsds fsor h jdedw L WWJjCIsdoadzsmisd st
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OoLOddBBH j2MIlsadW tcOL dzd ydz' = odHBe ) 3 U
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tcOLodlsdd (BsH ] dzd BteeOdzdL Oydd) 1vuw.

It djtOtendd disydzs o7 HJ dzd Is dzy M&E sdz!
lvuvw: MstcOlsjecdud MEd?2 Ftetse j dz (2§ cOo d
d dzdzts 9 Oy d s dzdzO W fsdzdlsd ¢ O, IsOted W dzts §
(fosedesL qietso Odzgdy d BtecOdzdL Oydsw j P ints p o 51
IstcOdzf stcls ©) . t OLoadisdy - jcddetsiztsdsd Y f M It



6 7

L OHOYOn stcc Odzed L Oy efizfs to iy i) L ditg Hety t sy dsts
StccOdzd L Oydsdedetsj, bjrmndsdtedyud MEy, toj M
cOLodIlsdd . 1 ¢ ELDdedsdsz HQY tdzOo dzj dzd?2 9" H J d
(tedmlzdetse 1. 20) .
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[180.
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ftedotsHdls ¢ ) EHB stcOdzM Slsdetse s 67 daS O,

o' f tsdzdzd ded ® MeEBBM . §f secHd | Efdztse d w (
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(S tdiBslsdodzr 2 fOtC, COHaoat] tBJ MY Jj Yyjc

[sce tchmeafL Odedz” | M ooBHBA o] dj deded R,
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odHBe bttOdhf stcls O, d MBI .J »nHgdzjhtsyg j ¢
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MHtclzy j Mise j Ctsdzdzj CIsdo 59 Bstew C 9, N d o
toj ydzed S so 9o [ jdeddz@tcOHMEtsdE IstcOdzeml tstols dats o
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fitcjotsLtsE o dOftwOodzi dzdd dBstMidr § Btolsts
Istc j dzH s alzdzjdSdslzjiO dzd L Oyd d 1§ teslyj BiEdgy &t &Qded
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St Oded L Oydd IstcOdzf BI6lsdztsc s 5B OL 59 Odzd W )

t OLeodisdd ¢ ds@ fisfied\gd Mde@H (s> desidy lstd M figfls te)ts 2
ftesdmMaHdls 68 tWvHE d&OftOosdj dzd? tcdC dz
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~

0o _ 6°QaQs (3.3)
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~

Q 0 O 10, (3.6)

GHJO R Tdzj Ssstster j L Stdsd3dujmMedy S 0L O
IsH . ) .
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Med HMilse, des d Juq .

4 EZyjltsdy tOBtsls’ fodzdetsditseo ftodff stelstse
sB) jJ s LOdmf stelsdzs?2 ©OBBIST OCIskzOdz' dzr
HdMYy JlsyjteME et EftcOodzj dzadwvw dz@® GriezdzE 1J dztdf HS
HdMY jsudtetse (r1A), Ut B 82 .{ tds edgOHnjlsdss
B jJd3 tOBBIST d ¢4t yj dz o f sdzdzv § d3" n
tOMmh qewelsimw o MmowiLd M {SCtdsddud s ddad |
fts ko j dzd pjededitlzi @zlg® Htoj HisMisOodzw j @3 = Gtk
o dzzlstej dzdzd d3d toj 6 dzOd3y dzls OB S tsd3f Odedd [ ¢
Cdzt yjornmn BCOLOIjdzj?2 OBl ®GlstcOMmdzd.
slso jIsMmise j dagdetsls! L © MmtsBdzt H Pdgf jsdztiz" RO 8O
so¢dr C€0O¢C o] M, HdzddzO d oM ftiLHO, Iz -
ftosdL o sHMIse j dzdz’ - LOHOY OoalstsdzOlsdyj M d
tcOB SIsT M A 5 EmMlsOdetso dzj dzdzr d3 f Ot O d3j Is tc C
SHEY sdzdzd Is jegzB tro @dzf W d3 dstsy dets tslsdzj Misd ©Slse
Cdd3d tyud MSdr cddlstsGe cOWJS O, CGteOW d € C
Ctosdzlsj 2 dzj todz’ fsjLHBSO, GtokzL so " 1 €Mt
SRR teud M dna Mjteo dMmts a3z s =t dz) J B 2 Helz)ls
tcj OdzdL 2 d&3" 7 dzO@ ddaW tcOMistczC Iskztcy Htodf stolst

Lo jdzduyjddj dOBBKO tjih OB =~ HIMYJIsUJ
34 tc g slstcOY O Ismw o tOMmyJlsO~n LOGtelkzL € d
BijssHdSC ). 14 BuyudlbreaOjbkmvy MGy tth Gw©:
o Isjuyjdedy Mmd3d dz , Mzl ¢, f OL H dzd ydz' A
fsjLHO, d otjdjded EBHO.

sO¢ dL o j Misdzts, LOGtkzL COT wHpHj lgfuj tcH®®
s6teOdzd Y dzd 2 , sftcjHjdveshdn ctOdzdyr Hd fr
sB d&zOMisd dOkzyder = dhMmdzj Hse Odzed?2 o § tsMdzj H
o dzd d30 241w 1 Octezt $O HdMY jlsyjtemMEtsets f j t
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f 5C OL Olsj dzd dzOH j Y dzslsd ¥ j dzj 268 H s ® > Gzz®
fdisd Jof ctrre HgDMpbRYEMBHAD EyoMmiss tse
bfwOodj ded™ (tuv). JjLbkmdssds, ksl ¢
cOBlsr 5 CttiejSlsdesas cwOddy HIMY ]
| Sted3OIlsdo de" i3d  H3HE Iz Bl flzts @B dlsJ ez Ismw  f
CteOdzdy L Bdz EftcOodzj dedvw Htod MmtsBdzt H§ dzd
BOS f)d RO dz' dzts 2 L Qo jteh j dzgdesflsd yj§tsyyS
bftcOodzj dzd j 5 BHdsEts fsjLudsets HdMEJlsyy
syjdSd LOCkLSd ftod ©fjjaGls]s dzO% s dfa it
jOdkdL Oydd fosfkmMSO HdodddashshlsOs d o
codtlszOdz dzOW My f ¢ 0Oe, o s o tcj dzw f tots
dzj 0o dzgs B tedetsfls? s, dzj bydlsr 9 0jlsfyw twwH L
fsjLHBSO 9o OH tej dndzd Usjtcllpiste 2 adag Lsdztdsy dets s d W
Csdl e ktwOyd?2 bkyOmlsStse, d daj tojh j3d8 W H

gowL! BjYHEZ dzj o jtodets EMmilsOdatso dzj dzdzr o3
Off OO0 d ftweodjddjd Ijodtsdseduj MOd:
fteOCIsdyjmMSd ofmj EyYyOmMlsSd o dOftcOo dzj dad c
Bj sBRsHdBEMs ¥ Eyjk0 ftdstdls 387z dd § |
stkHj BSsMisd HIdMijbyjeMStset kL o tz0mls
fitemMfjSlsdody & L OHs@BUZO MBS weOW hodIshig™ o dzls j
bftcOodzj ded™. 1 tdzdetsdesds HdzW OdzOczd L © dztso
Bsckls fMlsOl! EyoOMisSd fodfolssor & xjdjlLc

33stsedzdIsdodz" §j d3stsH R dalzda fdz€ s wzy S MO~
e "Jdd? d bkYftsDdpisgisear dsd sty A depiaste s/ datg f
mdmlsj 30dq

ltoddzj dzgj dzedj dMSEMmMmlse j dedetsets o dzls j dzdzj S Is
dL &i3j dedIs' ftetsyjmmr fJteddvisdy tejhjddy f
WEdCyd2, o ftsdzdaw j BB n bOHJdydtsdadets Istsdzt €
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l oS3 deZlsdtelz j 5 Mdztsy detsmls! ftesyjHEG
MdMmlsj BOr (uvd) d&BYftedd wimjlrl uds OfOr BtcE
d WekdSydsddteses Oddw 1 vsud, O 1t MmMlstelz¢
FyoOmlsdzd S s f jtoj o tsL tsyskas e te] ofeistyy) dndge?,  dsd
tcOLOodIsdy bteOdmlf stclsdzl ', BEOGE @azssdzj dfd jIs. B
fjtcjotLsydsets ftesyj MmO (Isdfr d tBi j 3
odHBe IOdhf stelsO ( Mdad ¥ 4 dzgdj dzi ¢ Olsd o dz" ~
g dlsj dz' desée s fddzj tedjIsduyuj MEisets + WWJClIsc
Isjrdesdzsedyj MEtsets ftosyj MmO HBMISOeCd G
1 CMf stclsdz" = cCtokzL s slssC o, io0 Bet2dz” § to jfrHd
( 20 tod d3j te, dzj B dzOC s Hct®daldCdsO Wi midyH GE tsodz tetfizteiaé
ftoedded 308 " jets tslso jlsflse jdedetsj tej M jdedy ([

l Oydgj 2" dd3 WOCkstesds sSOCtsets fteddzgV Isdw
4 2mise dlsj dz' dets, zsedud MEd f§tedded 3O B3 §
HOdzdz' = ( fitgjd€dis dro, dz' 5B, M dzOB tsL ON Iz d3dzj dzdz' = )
Odze stedlsdZBO ftoddgwIsdw twjhjded?2. CIsd Efmdztse
lvuve (dgj MsOydsdzOtodz =, 9" M€ sH d dzO d3d y dz'
I sistsdsz ddziszdydw, thdtseo OddzQued &zt SOv Is §s
Wodwjlsmw f§tets? JjHddzMIse J dzdz” d3 Mtej H MiIso 53

[BEZOHOW fWHBH dj Msddzj dzdz’ = ftej d BEzh j f
tej h 4 dzd 2 (fteOSIsdui MSd dzi s6teOdzed yJ dzdzOW
ddeW ste 3Oy d d, slsmizlsMmis o dsjc sW ACids@ o W dlad f s dzt3 G
MstcOR O LO fomdzjHMmlsadw Htoddwilssets tojh jd
ddzls j dzdzj ClszOdz! dzr s s rlstsdy yjdztsoa j SO d Is
LWWjClsdodetsis: (ftetsdL otsHMmIse jdedalzs , 1 € tsdzt
stc@dsfiglsdz" = MmdMmilsj d3. [ dzv 1 Issets dzOH s ( dz
BOhN ddzdz" | BdzsCd ftoddgwilsdw tejh jdad 2.

5OCdd BBEOLAE hEh jhse dvjlshy EMCE
HOdzdzs o3 Mdzz yO, ] dzO0@ tsMmdese j IstcOdzmdzy ydd o
d Misj Miso | dzcetS 5®  dndizlg-YySpiogd4Blss @ |
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J Ctsdzlsj SMisjy JtsmMisOo dzj dzdzets? L OHOyYd tets
d dzOw : sBjMfj ydls: MddelsjL JjMmlsjMmise j dzdetsc t
sBtcOBBISCd dqdWstedsOydd o© L OHOYOr ftoddawls
fts kfdedro daga, Byl dzdls! dzOH j >y desfyls! ff tod dzd o
g kySd Ltejddw f fmdatsdisdsodsd Ststadiagisis(op jdz

0T BBLO  dsdzj dzd v , ssuSd Ltjddw ddd §
Od' IsjtcdzOlsdody 7 oL &sydshisj2. 1id 11
LB dtedud Mk ssH T, O bOSHJ f j o dzOdz! dzf

l 3O j B3O ¢ j LOHOYO fteddgwlisdw tej M J dzd 2
Sflsd B3Odz! dets?2 s dzj Cslsstetsdiz Ctedlsjteds ff tot
fsLotsdz jIs MdMmlsj B3OIsdL Jtctso Ols Ylsfglso | tiadas
COyj mise j dedz" | BB ssHT dimf sdz L s9 Ols d oz
fteddawIsdw tojh jdad?. s tots d3j ¢ ts, Hdzv i
or f sdzded i3sMisd o EmMdzsedwrs dzj s tej Hj dzj dzdzts
potsHdIsMY dz0 sMdasts Ofa -~ BIOR J Mse ME s

J fimdrtsdzsedd ddzlszd ydqw sftcjHJdv]l
cff smtsB desmls ! Yy dzse j C O ff sdzd &3O Is d ftt
fsmtej Hilso sds j H d dats Bs d3j dzls dzts d tis L © js i) ] .&z0 §
4 Mis! Slsdzd ydlsj dz' dzr 3d 4 lsfis’O d3cp ts tof mials @ ¥f Jy dbd
ftoejHh jiqsoakzs hd2 wffrls, C0O0¢ ftoesW jMmMidsdOdz
BZrhodzjdedy d Mysmsedesmis! wWOMY sL dzOo Oded v
1 51 Istsd3lz ) ftesdL o sHMise j dadz” w L OH OyOr-
cftesy jmMdsdod, dZrdte@Els | jedfL 5 " dd5 1 tetsdzd
codHjlsr e BEHEMjJ) Mfjydoddmnlso, d&Oftedds,
SlsHj d&zZO dtsedMmisded (dsedmisdyj MEtsets yj d
ftc] SBtcOL So Odzgd® IStcOdzMf sStelsdz" = fIssC 9.

HBBote] d3j dzdz” § diffencae) LH tsoo Gl W 9 s L d3ts ) dats iy ls ¢
dgdzls j ctceOydd dqdzszdydd d dmS zmmlse j dzdzets G ¢
Stec Odzd L ®BYyFeagdias e d yj MSda tejh jded?2, o Mmow
fts tsyd deB49 [WhdJydesdzdtetseo Odzdw ddzlsj dzdzj € Iskz
tedmMkzdetsS 3. 4) .
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WMcocnegoeatenem onpegenAeTcA Ueb —
1aTan oueHWBaemanA Ha3oBan MepemeHHan

IKcnepT GopMHMpYET NEpPBHUHbBIE MPUUMHHBIE, YNPABAALME
2 atan nepemeHHbIe, HOTOPbIE OKA3bIBaT BAMAHWME Ha Bazoeyo
YNPAaBAAEMYHD MEREMEHHYHD

Y]

3KcnepT GopMUpYEeT JONOAHWTENBHBIE MEPEMEHHBIE, KOCBEHHO

3 aTan BAMAKKLWKE Ha YNPaeAAKWHE K YNPpaBAAEMbBIE NEpEeMEHHDIE

J

JKCNEPTOM ONPeaenAeTCA WHKANA MAMEPEHWA ANA KamaoH
YNPaBAAKLLER W YNPABAAEMON NepeMeHHOM

OnpegenAwTCA:

NepBOHEYANbHBIE YCNOEHbBIE EEPOATHOCTA HACTYMIEHUWA cobbimuA B npu
YCNOBMM, YT Nepes STUM NpouscAaeT cobbimie A;

- NEPEXOAHbIE EEPOATHOCTM (M3 OAHOMO COCTOAHMWA CMCTEMBI B ApYroe).

0§

MpoM3BOAMTCA HAKOMAEHWME OMbiTa M OBYUEHWE CeTH 33 CUeT
6aTan YBEMWUEHWUA pasmepa BoIBOPKK M YTOUHEHMA MCXOOHBIX
YCNOBHBIX BEpPOATHOCTEMN.

MccnegyetcAa TOYHOCTE, MPUIOAHOCTM NOCTRPOEHHOKW CETH 4AA
e paboTbl Ha HOBLIX BHIGOPKAX W B HOBbIE YCNOBMAX,
T.2 BEPHPHUKALMA MOOENK

1)

{ Mk dzE§ S8 S0 §omistetsjddy OdestdlsBO,
fshejHmsotd fsMstesj v Mesilse jIs

ltod 3 etsg dzj dzj ded v o 1 HdzZw s H j dzd tets o Oz
ejhjdd2 o bttOodhf tstlsdts?2 Mg Y oy H J 2
fsmstesj dzadv fosmists?, dis tyjde o0)dats?2 o
fdteodudzsiBz HBMBSIstelz H Hozy | g "djdasdzid Ist] o dig
Hisf sdzdzd Is j dzt dzts @ ts5, Btsdzj Ish Olsj dz' desets H
90 der n MW Jjte ftoddsj daj dzed™w o wvu tojL Ezdz SOIst

-fted twWOLtjh jdedd CtsdaW dzdSIlsde" 1 MdlskzOvy
tcOBBISy 1f 1R ftsdhtthb] zOmMelgLE s e j dels o
Anv , dimftsd tkshdj Mdmsj Bz Hdvw ftoddwlis
BsteMSC dn fstolstso , tcOL OB BIsyd ¢ mMdmisj 3
sBjMfjyde O h Ow B jLtsf Omdzze OB BIsk MdMmlsj

-9LOdBBHJ2MIse dj dzlddyjoOd vizs &8 ®H6 § j ey § €
L Od3d dzj dzts oLOdBBHj2Msadjd3 odtlskzOdz dzr -
f zOWtstcdzj, toJ OdzdL ze h j2 dHJd ddalsj tedzj IsO
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-9 O0dOdEsecdyde = MdMmlsj BOR, dhMfsd L 2] d
sBMdzzy ddsPddaf yi(MS se s thdsltc® d toj B3sdzls
lilstsd3 ddzlsjtedzjlsj ojhj2 oLOddBsHj2MIsokzsh
sBBtclzH SO Odzd | .

lteso jHj B3 OdOddL fwOSldyjmMSs?2 B kO
f cOo dzj ded B Sldaj yyu sBh jd3 o dH J toff B dgr gzB My O,
sBicOL 5d3: o jtotswisdetsls s o d3ipmds dztdesto dz@ ts W
fesdLoejHjdd® ojjtesWisdsild] Ncisisedz] day dzts dnc
Mes" pWppMissw dsh! , ddd ftesdLrejHjdd® lajte
e " idwd Hifdseaylsts] sy gtsh! :

L@ H=td/e) t@=t@1) td). (3.15)

[ Odzt dzj T Fdz' L s9 Oded | (3.15) LOoadMmdls
fse " ¢l s Jdj e jImy ddbl stedsOydd 5 dzd -

-4 Mmdzd Jueddhgd) s dtsydts of(gRL dls! d

-d Mmdzd droejMmisde (Oftedsted d d/o)nkbER)ls ddnds
t@l) td), bt &ty dp@@d)fted H] ddls!

-d Mmdzd dueidhgdd) . st &sy dts of (¢ OLdd.lds'.

I ttOBtslsj [ 349¢ f thjtsfijlsiopjozj dzts 1 ts dzdzts 2
dzj Mtse d3j Mis dzpimi = B mMr B2
o= ool n (3.16)

Il YyoOmlsdasimtslgfg jIs' dz0 otsftetsr + CMmf jtalsQ .
Clts ddHdCOlstster ;i | @ Masjjlzde sPlsipy dzOtelz h
sjrdesdzse d yj M¢S se.ts) f teusyyd i@ Of tf Wtz dzy § s

td) = 1 C/pn (), (3.17)
HJjt@)iojteswisdasmis! ftswodzjdadw dJdzHd S Olststc O
td/0) i o jtetsw s dzsfls! fsweodzj dedw tojLbzdz Is
ftedL dp@AH G S OlststcO.
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{dzd Mudbosilsmw dLejMmisd d dL Ol
fosyIMdygtsL sy detsdz dL d3d dzj dzdd Mdlszoydd, d
dzsor 7 odzgiNdedr WOCLtitsg ME D dzy dzdf d ,§ s ts @
f OdzH j BV ), {1 Isd ojtesWisdessmisd dL d3j dz¥v Ismw ¢
tejhddedwy (fJjtejteOmydls dzOL o Odgdzr = o7 hj BO
By des  orf f sdzdzd s ? f Wisy jo@nf tsUzdzts GZOL d dgdz" 2
j Wzif2 o L ktd MdzzyO®j BEZHjl d&jls! BEd h,
B MistctsH j 2 flsa dw, Bisdz' M j2 HfORvIsd, Is 5 y dzts
COouj Misoe jl tipscpdzjisdf "itse " Isdj, L OGdz¥ yos " jjmw
o jtodets. () sEHWT o W IsdztsfiIsd { stsets MsBT Isdw
dzOL " 9 Ols! dzOH Yy detsflss ¥ Htodded BOj d3r = toj " j c

{ OMmBsisted &3 ot tad digj th).dzts ¥ dztsgsi, ifFtSEL", IsRJ, @i j
MtsB r-tgdey d ¢ Olstste MsMistswdzdwy FBESHT 9o dBstes
odzdw j Is ZO o tsL d3tsy detsfls! 9" f sdzdzj ded “Wp: TG to
¢ detste (3O dz! dzOW T f O u3dds,j] o Sdzdgsdeq 2O d RBEF J
osdzdzj dzdJ d e gatzBstejj IShjlkeRtgdz, M Isstcd3tso ts
(dzj SBIstster | MsmMlsswdzdw HdzW EZyYyjlsO oL BiBBYC
ddzd o99tHO Ctsdzo j dzyd Od'. dzron dEd tg AisiAd g qddB(] gt
LOo jtoh jdzdWw HBHotsHO MEHte 2 { Otclsdifs Oazts ¢
(B Ilsj sedrEDfd2) =03t (0s)=0,Lt(ps) = 0, 1. 1 EMmis:
(I jLlzd OO MsOBEMNSEUEDE G5 (ddidps) dzhy )
t (1/62) = 0,6, (1 /d3) =0,3,t (I /4) = 0.

t Ommyd®)oi=s 1 TOOP35++0036TTO, 1 + 0,1

( Mdzd tjLbkd SO dzf dBsyjls BT IS i tod dzw
dzjseotsHd®B CtdBfdjCh &ite, ferhoOshdn o
fiesyj MMO HBMISOCd ctwlzL ©. s dedd3 d@Isclzls E

- B esf cdwisdw fts H t5 dzdzdf ) t IS dy) dzts dflzdzO fdta c
Mstcsdlsj dz? Mlsets L OCter Isr 7 BlH.IS,; k¢ dzlzB dzj dac
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fedfstelssar § MisOdzydidd L dbj dep@iadis 3 {ffisdelry w@ JjO
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lvsuw. RMMdzj Hse Odzedj [ u1 2O BOCttslztotso dz
CscdzGodgsH j &zdtetso Oded v .

3.4 stcécdzdlsdodes] dBsHj dzdtctseo Odzedj tOL o9 dlIlsd
s mndesdzsedud MSdm MdMisd o3

g dztsy dz' | mdmilsj d&3r , C Ctslstster d3 tsH dztsL dzO
U ¢ sdzts 3 Wnjinkddsils § m dzd ud MSEdd d Hekzedy Mdf
Myj dzOtc@sezsdIsdd tOL dzd ydzr d@3 tod M < O . [ dzw
tcOLodIlsdw Istcj Blz® Isfw dzO kz ydzr J dmmdzj HisO
Mfdydodzdmbstss (5 MdMmisj Bdes gz d3ts H j Syt
gqizsi e hdr tBhdtedzr 2 BYr s, dOftcddgfites. 9 IsteC

sO¢C ftcOoaddzts, fHttsojHjdd]  SMYjted d3j dzls
9" Wodzj dgdWw dzzyh dr EfteOodzj deyj MSdrm tojh j d
1 CMf jteddzd dels fOSIsdyd MSd dzj o sL d3tsy j dz.
tcOB SIS IstcOdzMtf Stols des@ j tististdddniszf{y jom ¢ figfedsdL ¥ OFf
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dztse r n stcOdzmyf stelsder » CtStcdHBGB , dL d3d dzj
N J dzj L dzr ~ Histcts G OCIskzOdzdL ez Is L OH Oyl
tcOL odIsd® CsdgC toj Isdz” m 1 dzj d3j dzlsts e mMdmilsj c
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10 tshdses ] 0dzOdzdL O Isj yJ Mlse j dzdzr = tc OB
Sydetsegts W iHjtoOdz desets EZdzdoe jtemdIlsjlsO o ¢
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l tBhjd3 adHj Lk tcOoddpjddzdrj HdEds BjOHIEGE CotLac
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tcj Odzd L ts9 Odedzlz © m f sd3tsh + d i3f zdz! Mdzs G t
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lodHE Mty dtshisd &BsHj zdtetse Odzd W  fMdzts ) dz
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fpdsd " Odedze” nM j dAddsEB (3 § dzj3tsdetd sty y, dzts ¥ j-dzj
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Brraenenne npobnem veroiiaueoro pasentaa [ITTC, dopyymipopanne meneii n
33739 HCCIeIOBaHNA

!

Itan 1. Pazpabotka xorautaeno# mogemn G «ITTC»

¥
1.1 TInaeHpoEaHHEe H OpPTaHHZAOHA CcO0pa HHOQOPMATHH. TEOpEeTHYECKOH,
TEKCTOEOH, 3KCTIEPTHOH, cTatHcTHIecKoH o [ITTC

¥
1.2 Obpabotka H aHamH: CcoDpPaHHOH KONMHYECTEEHHOH H K39ecTEEHHOH
HHGOPMATHE Ha OCHOEE NpHMeHeHHI MeTOIOE CIPVKIVPHOTO, IpHIHHHOIC H
MHOTOMEPHOTO CTaTHCTHYECKOTO aHATH:A EpeMeHHED PATOE

[]

1.3 TlocTpoeHHE HAYANEHERN (CTAPTOBEI) KOTHHTHEHEEX Mofened ITTTC E
fopMe KOTHHTHEHEIX KapT A4 HepapXH9eckol KOTHHTHEHOH MOJIeH
16 = (Gpoue Gy s Sph k= Lk =12.,m

I

Itam 2. Agamuz cEOCTE CHCTEMEI Ha pﬂEpﬂSDTBHHBD[ KOTHHTHEHEIX MOJEILTX

v
2.1 Apamas cTpVETVPE! KOTHHTHEHOH MOJETH: IVTEH 33JaHHOT0 THIIA H ITHEIOE
¥

2.2, Apamm: VCTOHYHEOCTH (CTPVETYDHOH, K BOZMYIOEHHAM, N0 HAGATEHOMY
3HA9EHHIO) MogemH «1[TTC»

¥
2.3. Apami3 9yBCTEHTEIEHOCTH MOJETH K BapHAHAM CTDYETYDEIH  IapaMeIpos
MOZEIH

¥

2.4 CoDOCTAEHTENMEHEH AHATHI pe3VIETATOE MOJETHPOBAHHA, IPHHATHE
PEIIHHH O KOpPPeKTHPOEKE HIH HeT CTapToE0H KOTHHTHEHOH MOZEMH NpH
HIMEHEHHTI EHYVIPEHHEH H BHEINHEH CPETE

}

Jtan 3. CucHapHEH aHATHS, HMIVILCHOS MOZeIHpoEaHne. Brbop gonveTHMEIX
CLieHapHeR H2 Habopa cleHapHEeR PasBHTHA CHTVALHEH, IOTVIeHHEIX B Pe3VILTATE
HMITVIBCHOTO MOASTHPORAHKA, OIIEHKA CIIEHAPHER

:

Jtan 4. Anamis pesyIETATOE, paspaboTKa PeKOMEHJAIHE, IPHHATHE
00OCHOEAHHEIX KOTHHTHEHEIM MOJETHPOEAHHEM VIIPAETEHIECKHX DEIIeHH

t dimzdzESC Is®Yf 6 dhMmdzj Hse Odedw™ 1 suvuw dzO |
BEHj dzd tets o Odad W

1 0Bt L OHOY dzddzj 2 dzts@ 5, H J dzO d3d Yy dats G
BOIsj 3OIsdyj ME sc ts BsHj dzdtctse Oded W , B OdzOd
fsdzj Ldzr Hdzw tjhjdedw CdzCtej Isde Rlstf tgdsd Lot
sy dzC d  acjoll I w[tds@ v Istc Odzmf tstels dzts 2 md mlsj d3r
9 dzj M dzd = d o dzlz Is tc § dzdzd - WOClsstotso ( dzOf
setcOded Y dedetsy f tod dzgj dzj dzd 4§ .
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R sdz L tso Odzedj Btedj dzlsdtctso Odzdz" = GCtcOW s
fsLotdy JHdssl S@OL d' j fisC Qusods judzdnls o g datizr j
L CdsBdUjMSdi, {SsdseduijnSdi, O kOGCY,
fteddsd ded 3" € Byjddj ©0OBBKOCIS L Mdfysty tedOdzt
NidzjL desH Sy des? lteOfdd k] j sy Ofijks'Ols dff
syj dzd o O Ismw C tsdzd yJ sy dispts, § dz@ets ,y O Mg iy tzts o
COjetsteds Cdzsyjo'n fsSCOLOLjdj2 KPI .

4 bktyCd LejddY Sscdkdlsdodr o dfMmidjH 1
O yYdy j L dzO@ded™ 5B dMidzj HEj RS2 ey dgs
ftsojHjdd]. [ bagfpleftey cjy's o) EZyjbtsd Ol
dMmSmMmise j dzdesc s dzls j datigts € Js @] te 5B @UzaiztisH{B@
MsMsOQodvs hdn Ctsceddksdodr 7 dOES flsods
mdMmlsj &3, o HdzOL dzOy] dzdz’ B34 daj dad & d3 o Y dShpdeid
fdMisj[@0rd tsisdats W "Cd & dg® Mfifize to j d3j) dedr’ sk 1 Odafts
R dz¥f &5 to 5O pofusdantds d o dz" 7)) sj R dsdzsed?, W g
sjidtsdsecdvdd o fdsedlsjlsd & &OfcOs dzj
5jRded S d s dzO fidddz vsepts edlszisa f{dyj MS se s Ol
AN HIBOYdd ¢ B d8fdgW Oy d sdzdz” j, Cscdzdls(

stsedzdIsd o dats § BtsH j dzd tets o Odzd j tcOL o dlIsd
sjndsdsedyuj MSs2 MdMmisj dgr wodwjlsiw d&dsd
O ¢ dzH digs dzfls e d oz j Is]  tote(eflzjdats C § 8 6fyls Oo dzj dzd
YJ Isradijdzts o dzr € siclsiffs d o detscts s H j dzd tets o Odad v
mMetstc d OdOzdJL HOddzr = B B jCIsj dsH J dzC

[ dzv Ctscdedlsdo detsets isH j dzdtetso Oded W  fdzts:
(1l j fHoGHYIS d HAdY &sHj &Zdse Oded v

'0°0 "'Of0 {YhQ pkiB d, (3.18)
GHJOOd,jtOtendyj MSOw Ctsedzdlsdo dzOw ¢ OtlsO,

"0 v, w,Q pkBe;, Y iy, G0 pltis ¢, (3.19)
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GHJOTSCBedzdIsdo it S8 MG O

V, Sidgdztsy  Mlso © o jtehddz d HEe Cwedzdlsd o
mMdzj HMmlse jdedz" J Moevw L d Mdzsydts?2 MmMdmilsi @37 ) .

StSGHO stej Bz Ismw cOL OB SISE O Bisdzj J
fted d3j dzj dz O tc Qjd§jdstdaafde( j2M SWARdzCoy d 5 dzO dz! dz" 2 @

00 G0 ahYthd HABG (3.20)

GHJW T§OtcOd3j Ister o j toh d dz;

"0 "Quhwh QT WEkdS ydsdzOdz! dzOwW L Oa dfmd dzs
who, ClsstcOVW tsftcjHjdvjlksmy Igd S o] Mise

0T fd &3 dzd yd Odz! dzr j Ctsd3tf dzj S fmyr .

s tetsd3j Yd s¢dn BsH | dzj 2 sdqf O (3.18)
BtsH j dzdtetseo Odzed IsStcOdzf tstels dz' n ftotsyd MMtse
CtsededIsd o dzr328: d@3sH j dzd |

~

0 g, (3.21)
w q o O (3.22)

GHJWI dzj WjlsCts] Bastsyyd) Mylsofsls jH il f tod dzOH dz.
O "a ¢ daj yjbS ik dwdtsy jflsok HEG.
| ddsoydoddsd, Sscddlsds dsd &sHj dd

dMmmdzd HEJ B2 MdMis d3" , SlstsB Oy § dzd J f ot
md misd 3" , Bdzjfdedptslgts yYJted L sl dzOdeq J d md
fejHmsOodjddj). | dBjlssHEGhksddisH| ddistsay

e Hizmdylddlsdez @pa@dlezd L © Mo 52 Mise d3sH | dzd
By dzets BsHj & 0 MCstktejSlsdiete OMZOY to Qsolsa jdrtsch
bistcOdzj dzdv ftoeslsdotstej yd?2 d GoHIse jteyHj
BHj deg Odz' dets?2  fdmilsj oz, O kOSCY sj 1
ftcj HMIsOo dzj dedw o3 s dzj 2.

vsO0Cdd3 tBWOL A, o thmdsej Ctcddlsds dzsc
Cmsedzdlsdo dzOY C OMwls®L OdsdtsiPo'Or h 0Ctdlsjtedj o
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lvsuw, mMkh dets s ¢ stceOdzd L Oydtsdedesets d Isj
stsedzd Isd e dzOW COtlsO fsLotsdzw jIs o' wadls
sjrdsdkseduj MSdr GeBtOlsd & MmewiLj2 o Mmd

s dzO dz83] | My dteOdzd wWOLoadlIlsdwW (fsLdlsd o dats
ftedBj tOB] GYodsydlsjd ds?2 sBEOlds?2 Mo
CcedzdIsdodets?2 € Otelsr . s OC Y J B"908ls d sl

sBtcOlsdzs?2 MowL d By jls Mdzzy dls d kit jOrdatzts »izjj
tor dz€J btOdmf stelsdzr = EMmdzke: Hwsor h jdedd 1t

lsuodl Mdzsy dzOW mMdMmilsj 3O, d f SHicsB dzOW
BOdztst WW JjCIsdodzO ofmdzj HMmMlsody BBz h582 t6OL
ftoJ Hdzs 8Ot d yjdbyllsgdio dzs s ¢ Otelsr .tcOy @Y Bd
Mstctsg B f dzj dedzOWY C Otels©® MlstcOIlsj e dyj ME tsets
lvsuvy CSShsteOW tcOMCter 9O sy Mo s 2 dzsMls
syjtej H! , Bisdzj J f SHtctsB dzts dHj dzlsdW dydtek
COtcls O], slstcOy O h d &3 ddzo j Misd yd tsdzdzlz &
MsmisQoadzwe hdj 1 uvuwd.

t OL tc O BGHscCde Is dizds det$ 2z . U Wieskatf dzj dzdz” § 1 SO’
lvuve dz2O BOL ] Ctcdzdisdo dztse 5 dz@ts v i dgdf ga8a0e) (&
ftcj] HMIsOo dzj dzO dn tcj OdzdL Oydw H dzw tcOL to
tcOLodIsdw lvud fn Zyj stsdi L OH Oy ftsor
Isj nztsdzyj MG 2 dzOH § 3 dztsfis d . ltcjHO OtcdIsj dz
sftcjHjdve siiPmftcsedlrnExxsts tcOLoadlsdw 1 vuvw.

ClsOf] i dzt stz dzd Isdfte iz s ¢ ( to d Mtz Hatk€ 3 B dz8 )
fteso jHjdadzr | ©Oo lststctsiyp Wdfithyddg' Hits ofp) dedfet@Pdahg(tl tstel
fdMmisj B sc0O0 tsmmdd d ssry, tBhdzyds OFf
f cdzz sMmteisdePdIlsd o dzOv COtlsO 1 vuvuw ttOL OB BISC
CMSS. { OL 6 OB 5ls O dzdzO W CtsedzdIsd o dzOw &S H
djtwOtrnduyud Mk WEdflgdosdeDez LISk sgr fMh j Gt
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SFAOHJABHOE passnTrne

V2. Cocyonnmne

~ QpraHnsauva Tpa
TPAHCNOPTHON CucTemnl

V11. Yposenb 6esonacHoctin

nonuruka s obnacrm
Tpancnopra

t dMzdz8 & 58 dzf ISYO W)@ ~ dzj G 61 Z o tso dzW
clticdtf stelstso OW-Ss & GetzlipE s & j et ¢ O g Ml

{ OL OB sl OdzdzOV KBisH jdzr (M3 tdmbzdass 3
BiyHE ddid ftjHMsOsdv jls Mt djteOknd
COtlsz o' Mh jets ktetso dzv .

s t5G dzd Is dCo@EASED GoHYr W o dzw jtdstdfvj dzls d to tSLo dROANLS af3
CtoOWs@. edMzdzC j 3.8 histedof kzdzCIsdtedy d3d dzc
HEeel) ( (fsdzsy dlsj dz dzf j/ slsted yOls j Wziadz’'Lj o @t
Slsted yOlsj dz' dz" j / Jsdztsy dlsg dz' \Gg',J Q@ LYol3g daag >pfaffle
(+1) sB L dzZOyJ dz MY dztsh dzr d3ffls j dizf dizf ¥ dzds Is tc
dL d3j dzj dzd v ooff todjotddHdvdly] ¢ f sdzsy dIsj dz' dzr a3/ sls
o 4 toh ¥.dzj
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Relsted WtcOed) dzsO § sie@eEigR dzyj 8 LDy j dzf
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MaTpHua cMemHocTH Ma

TPHUS CMERHOLTA
- Jeswc/| VI V2 V3 W4 VS V6 VI VB V9 VIO VIl vi2 VI3 VL - Bamsc/ VWO VID V11 V12 V13 V14 WIS
Bxog Bxom,
Vi 1.0 10 1.0 V1
V2 1.0 V2
V3 10 10 1.0 V3
va 10 10 10 vd 1.0
Vs 10 0 10 V5 1.0
V6 1.0 V6
V7 10 10
v 0 V8
Vo 10 ]
MaTprua cumexHocTH
= Bamuc/| w1 w2 V3 V4 w5 V& vT VE va V10 Vil V12 Vi3 Vi1
Bxoa,
V7 1.0
V&
v 1.0
V10 i
Vil
viz
Vi3 1.0
V14
V15

{ dfMzdEs 8 EDddL Oydw ¥ tc Chpdg)ddsRsipls diBO Is te
Oif jteor 2 W middsjtds: WaiBEEgSdE; ¥ O B

ClsOtfd d2O RASLG dzd IsGteds™ .1 v U ¢

2. 1 ¢ ozpusifdids dzd s O teidEs'?

1 O olsstotsdif e OY sH Ismw O dzO dzd L CBGdz
syjdzdoOjIsimMfv MltckzCIskztedzOW EkMmlsts?2 ydoe smis’ |,
COtclp’j sBr cEfEHPS] o ded 3O ded § MHzPdzd stz B dg"
9~ BHBY d 9" nBHBY . 1 © ted Mz dz€ | 3.1
tc OfiOIstcd o O Bsects OV O, dzOd B Bdz Vijt@= 8\s, J
Vs, V6, Vi, Vio. 1 S tsedzdlsdodz" m BBSHJEZYVA- BGIssBicOy
mewL d.
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V2. CocToanmne TPaNCNOPTHONA CHCTEMBI CTPAMDI

V3. Moroaneie # KAMMATHNECKHE YCAOBHA

V4. TocyaapcreenHan noauTvka & obnactv Tpancnopra
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V5. Kagposoe obecnevernwe
V6. Poinok TpancnopTmeix ycayr
V7. Nneectayuu

IV8. Pervonanshoe passutue
V9. CoCTORHME PErvOHANLHOM TPAHCNOPTHOR CUCTEMSI

IV10. Sxoromuxa

V11, Yposenn GesonacHocTy

IV12. Pucxm

V13, Cucrema ynpasnenia » OPrausauma TPAHCNOPTHOrO npounseoacrea NTTC
V14, O6vem TpancnopTho paboru

V15 Mexaymnapogmsie cern

NOWVMO WO N LB WLRBUVVWUVWNGG D
W B NNWHEHWMH WOV O
‘

W bW N

Makc: p = 8: V1. OpanusaunonHo-TEXHONOrMHueckan nagexrocts MTTC

Bxoa (wampa) 0

Boixoa (seesns): 1 3KCNOPT ABHMBIX 3akpuims

t d Mz dztsiCr iy d2jOH t g @z Jz GG tc OW O

2.2 ¢ dzOdzd L ydSdzse djteOtendyj MEts2 Ctad
Pesodz"  tyj 2SO MtekSlsktedats?2 Eflsts?2

J dz¢ B 7 MmMdzsy de" = MdMmlsj BOA, ¢ Ctltste
sfmtse j dzdets s+ Slstc Oy J dzdzOW 1 2O dfdtyd[ded Ised o dzf -
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s va e Van o s va
+ (40)V1->V12->V8->V7->V10-> V6 -> V14 -> V13 -> V1

- (4.0)V1->V12-> V8-> V7 -> V10 -> V6 -> V14 -> V5 -> V11 -> V13 -> V1
+ (4.0) V1 -> V12 -> V8-> V7 -> V10 -> V6 -> V14 -> V5 -> V1

+ (500 V1-> V12 -> V8-> V7 -> V10 -> V6 -> V14 -> V5 -> V13 -> V1

+ (3.0)V1->V12-> V8-> V7 ->V10-> V4 -> V2 -> V1
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- (4.0) V1 -> V12 -> V8 -> V7 -> V10 -> V6 -> V14 -> V5 -> V11 -> V13 -> V1
+ (4.0) V1 -> V12 -> V8-> V7 -> V10 -> V6 -> V14 -> V5 -> V1
+ (SOV] ->VI2 ->V8 ->V7 ->VI10->V6->VI14 -> VS -> V13 -> V1

t d iz dzs’Cd d3Q dygcfLS dz© & ts5 cLdenidssaf o dzts 2

0y v z U v vis o v
+ (4.0)V1-> V12 -> V8-> V7 -> V10 -> V6 -> V14 -> V13 -> V1 ’




178

2.3 odzOdzdL EkfMss2ydetsmisd ¢ oL dikizh j dad
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0.0143 1.4962 1.4962
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0.4847 -0.3304 0.4847
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12 0.0 0.0 0.0
13 0.0 0.0 0.0
14 0.0 0.0 0.0
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3,Q3 =2, (1), (V13)
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V4. Focypapcrmerinan.___
noanTwxas B oGaacTw e

Cumnanumans i ananws

© 3asm.. V1 VI3 V6 V8 Vi4 V10 VS V12 Vil V9 VIS5 V4 V2

Bxoa Pkl
va o o o 1 o o 1 o o o 1 1 3
vi2 o 1 1 1 0 0 o 1 0 0 (4] 0 3
Vs 1 1 o o o o o 1 o o 0 o 2
v3 1 o o o 1 o o 1 o o o o o 2
via o 1 o 0 1 1 o 4] 0 o 0 o 2
vl o o o 1 1 o 1 o o o o o 2
vio o o 1 o o o o o 1 o 1 o 2
v7 1 0 o 0 1 0 o o 0 o 0 0 1

n o o n a n o n n n n o
pek1 4 3 2 2 2 2 1 1 1 o o 0 0
q = 3, Q3 = 2, (V4), (V12)
q = 2.Q2 = 7, (V1), {V53), (V3), (V10), (V4), (V14), (V12)
q = 1 Q1 = 6, (V1, V3), (VS, V12), (V10), (V4), (V14), (V7)
q =0 Q0 -1, (V5 V6 V3, VB V14, V9, V1, V15, V10, V4, V13, V12, V2, V7, V11)

4.Q4 =1
3.Q3 = 2, (V1). (V13}
= 2.Q2 = 6, (V1]. (V6). {V10). (V8). (V13). (V14)
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. (V1) {V5). {(V6). {(V10). {V8), (V13 V11). {V12, V14)
. (V5, V6, V8, V14, V9, V1, V15, V4, V10, V13, V12, V2. VIL. V7)

F- - I - -
(I ] ]
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L ZOC U ) " | oz BOW 50 d3sy dats dzGiigj Qilss o Ols j
dL d3j dafndedyds s[86Ed P 51 Is gkl b dz' digs@ilg rdzq tc t§ 4o ® dgq Y i &
HOdzdzts 3 d e m isis Dz i Aotz P zI( O ¢ GRh | dzd e 5o
] 5L Bk hej dagmvdze, Hoj d Bodjj ojthdd ©H
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5 OB &z P OB O eB®&EO 1+ C MY jtod d3j dzls O

] jCstte oL BN O% h d - Jjehdd@ cOW O
Q={qg} 11216 |7 ]¢é [12]13]¢é |15

Il sLBh O h ji etLHj2Misady HdzZv BHdd
4 YyJ 2Ot d: g/=+1; 1
Qi={m=0; wé&+1; gs=0}

é
Il L BEhOs M jj oBLHjJ2MIsead] (HddW HE
4 yJ dzOte f:p2=+1;q13= + 1, 1 1
Q={1=0; oe=+1,qi3=+1;...015=0}
é

) osH | BedeMistedtelz j i3 + SMY j todf intel i &zvw i
ftesyd MM Bts H lg azff dzds g Palzg = Is W ddzo § Misdydd
dL &3 ded dzd2 5 HEkzecdd { GicoGidtyfisdhm) od=0sT; zak
9 jSCIststc oL Bz jQffn=0dBidg s+ lo,dme=0} . 1 jLkc
dBf zdz? Mdese 5 RsHj dzdteso OdzgdY o Is OB dzd ydats 2

Be:ﬁ:"a 00 | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
V1. OpraHusaymoHHo-T OrM4EeCKan Haj, cre NTTC 0.0 0.0 1.0 1.0 1.0 6.0 140 | 220 | 460 | 101.0 | 223.0
V2. Cocroaxme TpaHCNOPTHOR CHCTEMbI CTPaHBbI 0.0 0.0 0.0 0.0 1.0 20 3.0 4.0 140 | 31.0 | 510
V3. lMoroatbie 1 KNMMaTHYECKKME YCNOBHA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

V4.Tocypapcreernan nonutuka B obnact Tpancnoprta 0.0 0.0 0.0 1.0 20 3.0 4.0 140 | 31.0 | 51.0 | 106.0
V5. Kapposoe obecneuenue 0.0 0.0 0.0 0.0 2.0 40 7.0 15.0 35.0 76.0 | 146.0
V6. PuiHOK TPaHCNOPTHBIX ycnyr 0.0 0.0 0.0 1.0 30 5.0 7.0 230 | 49.0 | 87.0 | 183.0
V7. UnBectnymmn 0.0 1.0 1.0 1.0 1.0 4.0 6.0 8.0 15.0 | 43.0 | 850
V8. PervonansHoe passutue 0.0 0.0 0.0 0.0 3.0 5.0 70 140 | 42.0 | 84.0 | 1480
V9. CocTosHmMe perMoHanbHONM TPaHCMOPTHOH CUCTEMbI 0.0 0.0 0.0 1.0 2.0 3.0 4.0 140 | 31.0 | 51.0 | 106.0
V10. 3koHomuka 0.0 0.0 1.0 20 3.0 4.0 140 | 310 | 510 | 106.0 | 239.0
V11. Yposenb besonacHoctv 0.0 0.0 0.0 0.0 1.0 3.0 5.0 13.0 | 29.0 | 57.0 | 1220
V12. Pucku 0.0 0.0 0.0 -1.0 -1.0 -1.0 -6.0 | -14.0 | -22.0 | -46.0 | -101.0
V13. Cuerema ynpasneHna M OpraHu3auna Tpaicnoprioro npoussoactsallTTC | 0.0 0.0 0.0 0.0 20 4.0 6.0 19.0 | 37.0 | 73.0 | 160.0
V14. O6nem TpancnopTHOA paboThb 0.0 0.0 0.0 1.0 2.0 4.0 11.0 | 21.0 | 450 | 950 | 188.0
V15. MexayHapoaHbie ceasu 0.0 0.0 0.0 0.0 1.0 20 3.0 4.0 14.0 31.0 51.0
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fOHOEIs. uvOCdms MyjdOtcdjo dBsyjls BT ils! L dz
f sflsOo dzj dzda'tsd Oedzd (g @y dz 1 3. 1 ) tod dztsy j d
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