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l-lporpaM Ma gfl eKTu BHoro Kypca
<<EttonoruqecKhe MeM6panur n rpaHcnopr BetqecrB B xnBbrx

opraHn3M€tXD

f'f oscH nrenbHafl 3anncKa.
B npe,qflaraeMylo nporpaMMy rrypca BKflroqeHbt pa3genbt, 3HaKoMRtqNe
y.lalq vxcfl c oco6eHHocrfl M N crpoeH tAfl tA SyH Kl-{LroH ktpoBaHNs
6wonotw{ecKrx MeM6pau il Menn6paHHbrx rpaHcnoprHbtx cr4creM , vx
ponblo B o6ecneqeH vn >Ku3HegenreflbHCrcTN opraHil3MoB pa3Hblx
cilcreMarmqecKilx rpynn, HeKoropbrMN Hapy[ueHVflMVt B tAx pa6ore m

Bo3HilKarcu{vMtA BcfleAcrBr4e ororo sa6oneBaHtAflMt4 qefloBeKa, a raK xe
cnoco6aMil neq eHVn raKilx sa6oneeanatAit,
B nuercLl{Nxcn yue6HilKax no SNswonorvu u o6t4ein 1wonorvtA Ann

cpeAHeil ruKoflbr orBoAtATcn oqeHb Ma,no BHilMaHilfl MeM6paHavr, xorfl
ilMeHHo Meu6paHl'l. v MeM6paHHbre #eprueHTbt o6ecneL{ttBanr
noA4epxaHile BHyrpeHHefi cpeAbr opraHN3Ma, KaK B oAHoKncror{Hbtx, TaK il
B MHOFOKfl eTOqHbtx OpraH N3MaX.
B xypce npeAnonaraercfl no3HaKoMNTb urKoflbHt4KoB c o6uqrruN
npeAcraBneH L flMn oG opraH v3a\nh MeM6paH, c ocHooHbtMm npilHLlNnaMN
nepeHoca BeqecrB L{epe3 MeM6paHbi, c MeMSpaHHL:tMn 6enKaMh -
KaH afl aM n, nepeH ocq r KaM tA v HacocaM i4, KoTopbt e rpaHc no pr14 pyloT Lt epe3
MeM6paHbt pa3Hbte Kflaccbt Beqec'rB.
Oco6oe BHrMaHile B Kypce yAeneHo paccMorpeHun KoHKperHbtx
npmMepoB. Bo3HNKHoBeHNlo MeM6pauHof-o noreH\nana Ha
nna3MarhLlecKofi vrevr6paHe xilBbrx KfleroK, ofleKTpm.tecKnM nBfle utvfrtu Ha
MeM6paHax Bo3 6yryvtMbrx KreroK, pofi 14 TpaHcMeM6paHHbtx noroKoB
Kafibl{hn B perynAWIN MbrrxeL{Horo coKpau{eHmn, ceKpelqvv connnofr
Ki4CnOTbl B XenyAKe; BCaCbrBaHilo CaXapoB N aMNHOKI4CfiOT B KmU.jeqHilKe,
o6parHoMy BcacbrBaHrrc BeqecrB N BoAbr B noL{Kax; o6ecneL{eHLlFo
neqeHbro 6apuepuofi SyuKr-p,r14; rpaHcnopry Bo4bt N opraHmqecKilx
BeLL{eCTB B paCTeHVAX.
flnai-rNpyercn no3HaKoM tATb rriKoflbHNKoB c HeKoropb;rrtN :la6ofleBaHtAfrMyl,
Bo3HNKarcqvMm npil HapyueHil u palorbr Mevr6paHHbtx rpaHcnoprFNblx
cHCTeM, H cnocoSannv vx fleLteHnn. ?to no3BoflRer yqaqhMcF ilonyqr{Tb
o6u1ee npeAcraBfleHile o rex MofleKynnpHbrx MexaHNsMax, Koropbte
nexar B ocHoee SyHKl{NoHr4poBaHNfl opraHoB t4 TKaHeil xnBbtx
opraFJN3MOB N qeflOBeKa B qaC-rHOCTr4,

Kypc 1asupyercn Ha o6n3areflb,Hbrx y.JeSHbrx npe/lMerax 14 3arparvnaer
Bonpocbt, HaxoAfirqilecn Ha crbrxe 6vanenAv't, xtAMtAtA, SNstAKt/I, a raK x(e
no3Bofi Rer n pogeM oHCT pr4 poBarb cBfl 3 u SyuAa R/eh{Tan r,HoN 6m r:no r ntA c
MeANqmHofi.



SnerrN BH bt fi xypc opreHTr poBaH Ha yLt au{ilxc fl xtAwr ro-5 na norn qecKoro
npo$vn+, paccL{ilTaH Ha 34 L{aca yue6Hbrx 3aHflTt4fi e 10 Kflacce KaK

AononHeHne K o6tqmM KypcaM <<HenoBeK m ero 3AopoBbe>> il <<O6rqan
6nonorvA>>.

l{enb Kypca
CSoplu4poBarb y y.tar4ilxcfi HayqHoe noHilMaHre oco6er-ruocrefr
crpyKrypHoil opraHil3aqm v v1 hyHKqr4oH14poBaH un 6nonotrAqecKNX
ueu6paH u nneu6paHHbrx rpaHcnoprHbrx cmcreM . Yrny6vrb tA

pacu nptATb 3HaH vn yqaqrxca o >KtABbrx KnerKax tA opraHr3Max xax o6
orKpbtrbtx cNcreMax, nocronHHo o6vteHrBalou-{t4xcn BerqecrBoM t4

oHeprmeil c oKplDKarou4efi cpe4oil , tA (J ponn 6uonorrqecKltx MeM6paH n
xfi 3HeAeflTefl bHocTr4 Kfl eTOK.

3a*qaun Kypca
1. OaHaroMneHNe yL{au{ilxcfi c pa3HbtMt4 KnaccarutA nnnuryoB tA

oco6eHHocrnM N crpo eHVp, luonormLlecKNX MeM 6pan.
2. PacumpeHLle npeAcraBfleutnin o rpaHcnopre Bet4ecrB r{epe3

1nonorilqecKhe MeM6panbr 14 Tex MeM6paHHbtx SepvreHTax kl

nepeHocLrilKax, Koropbte 3Tor rpaHcnopr o6ecneqilBaor.
3. lAsyueHile MexaHN3MoB Bo3H ttKHoBeHnfl HeKoropbtx sa6o neeanittil,,

cBR3aHHbtx c HapylueHileM paSorur MeM6panHbtx rpaHcnoprHbtx
cncreM, N cnoco6ul ilx fleqe+nfl.

l-lporpaMMa paccL{ilTaHa Ha 1 ro4 o6yueHLifl. CocrotAr vt3 AByx vro4yneil.
!-'lepeutil uo4yflb <<Ctpytcfypa Merrn6paH h rpaHcnopr Beu{ecru L{epe3

MeM6paubt> paccqrTaH na 17 L{acoB r43 HNx i- L{ Ha npoMexpoLtHutil
KOHrpOnb 3H a+Wi,t B BnAe reCTnpOBaH tAfl no npoil4eHHoMy MarepH afiy.
Bropofi ivto4ynb <<Oco6eHHocrr4 MeM6panHoro rpaHcnopra B K/le'rKax
xt4BorHbtx N pacreHnit>, paccqnTaH uaIT L{acoB 143 Hux L Li Ha nroroeulfi
KOHTpOn b.

l"lnan u pyeM bte pe3yn brarbt .

Vuauqnecn AonxHbr 3Harb :

e oco6eHHocrt4 crpyKrypHoil opraHil3aqn u lvtonormL{ecKilx
MeM6paH:

o cBfi3b crpyKrypbl MeM6paH c BbtnorlHeHmeM NMil laQUepr+ofr

SyH K\vItA',

c xapaKTepilcrl4KA npoH14qaeMocrr4 1wonorilL{ec Kvlx MeM6paH [\nn
fa3oB, BoAbt il Bet4ecrB rr4po$wnbnofi n rlAqpo$o6Hoil
npilpoAbt;

c cfrrsnKo-xNMt4L{ecKre ocHoBbt nepeHoca Beu-{ecrB qepe3
MeM6paHul;

e ocHoBHble rrnbt Meu6paHHblx rpaHcnoprHbtx cmcreM yl

npilHql,lnbt ktx pa6orul ;

c ponb MeM6paHHoro rpaHcnopra B xm3HeAefiTeflbHocrm KneroK t4

B BbrnonHeHVrA KnerKaMr pa3Hbtx rKaHefi Nx SyHrrlNfi;



o nocneAcrBNfi HapylueHVn pa'orbr MeM6paHHbtx rpaHcnoprHbtx
cilcreM il cnoco6ur NX KoppeKqmul.

Yuaqnecn AonxHbt yMerb:
. o6r'ncnqrb ocobeuHocrt4 crpyKrypbr 1uonotrL{ecKytx Mevr6paH,

cBfl3b cr pylffypbr c Bbrno/rHfieMbrM14 MeM6paHavN 4lyHrc-{ilnMN;
o o6uqcHnTb npNHt{Nnbt, nexat4he B ocHoBe nepeHoca L{epe3

rvrenn6paH br pa3H brx KnaccoB Ber4ecrts ;

o BnaAeTb TepMilHofloril eil ta 3HaTb ocHoBHbte noH flT. fl e obnacTtA
1woxwMtAtA w 6uoSNsl KtA nneu6pan;

o opNeHTilpoBarbcfi B HayL{Ho-nonynnpHor,4 raHSopMaqiln B

o6nacrn nneu6paHonorh v tA TpaHCMenn6paHHoro neoeHoca
Beu_{ecTB.

Mero4bt 14 cnoco6ur,qocrr4xenur nflaHnpyeMblx pesynbraroB.
Prnn o6ecneqeHNn pe3ynbrarmBHocrl4 il KaqecrBeHHoro m3yqeHilrl
M aTe p N ana n peAnofl araeT cfl t4cn ofl b3o BaT b fl e KLI yl o H H o- ce M n Fi apc Kylo
cilcreMy 3aHfituil, xoH$epeH\vlIA. B npoqecce h3yL{eHNn trypca
npeAycMarpilBaercfl rBopqecKa,q pa6ora yqaulhxcfl c nnreparypofi ,

NHSopMallhefi Ha oneKTpoHHbrx Hochreflfrx tA B cerm tlnrepHer,
Sopru NpoBaH ile yM eH h fi xoscneKTm poBaH Nn, pe$epr4 poBaH nn, ny6 nnLlHoro
BbtcrynfleHmn. BaxHbrM SarropoM flBflflercr raKxe coBMecrHafi
AefiTenbHocrb 14 corpyAHr4qecrBo B rpynnax. [-lpm npoBeAeHiln 3atfrtttil
npeAnonaraercfl AeMoHcTpa\un er4eoSmnbMoB, npocMorp
M n Kpon penaparoB.

Kpurepnn oqeHne,aHt fl.
Pen poAyKril BH ur fi ypoBeH b AocTmxeH rR 3Hanui,t oqeH il BaeTcR no roq H ocTl4
BocnpoN3BeAeH vfr ocHoBHoro coAepxaHm.q Kypca. KoucrpycTvleHulil
ypoBeHb oqeHilBaercfi no yMeH.AnM cocraBnflTb AoKna4bt n pe$eparbr,
ocyu{ecrB.flnrb aHa.ntA3 tA cNHTe3, cpaBHeHNe N o6o6qeHNe nonyuaevofi
rH$opMaqnN, no cnoco6Hocrr4 K r(pr4Tt4qecKoMy MbtufleHilrc N peQ:n eK;nn.
ilnn oL{eHKm pe3ynbraroB AocrNXeH wirt yuaqr4xc n LACnonb3yercfi 3aLierHafl
cilcreMa. 3aqer BbrcraBfinercfl no oKoHL{aHr4t,t MoAynfl Ha ocHoBaHilil
pe3ynbraroB TecrmpoBaH nn (npoMexyroLiHoro il ilToroeoro).
l-lo oxoHL{aHhH nepBoro MoAynn 1 qac orBoAr4TcR Ha npoMexyroqHulfi
KoHTponb 3Hautail B BhAe recrhpoBaHwn no npofigeHHoMy Marepnarly.
Bropofr MoAynb 3aKaHqrBaercfl ilToroBblM KoHTpofleM B BNAe recroBbtx
3a4aHuil no pe3ynbraraM roAa.

Mare p uanb H o'TexH H Lt ec Koe u yrte6 n o-M eroAn q ecKoe o6ecn eq e H n e.
L. Sororpa$nm N cxeMbr crpoeHnfl KIieToK npeAcTaBilTerrefi pasHbtx

qapcTB xr4Br,rx opraHm3MoB;
2. cxeMbr, on!4cbrBaFor4r4e ocn4orLlqecKme RBneHNn; SopMynbt BoAbt N

ocHoBHbrx Kfl accoB opraHHL-tecKHX Beu{ecTB;
3. ra6n4qbr c SopHny,,-raMil ocHotsHbrx KnaccoB ntAnNAoB; cxeMbl

crpoeHhH MoneKyfiur Soc$ontlnvrya, Mr[4er']fl, Be 3vKVn, 6ilcr-roeB,
6wonorfi qecKilx MeM6paH ;



4. ofleKTpoHHbre MNKpo$ororpa*nn KfleroK npoKapror il oyKapmor,
MeM6pauHbrx Kfl eroL{Hbrx opraHoilAoB;

5. ra6nrqbr c nvnNAHbrM cocraBoM nfla3MarmLtecKilx 14

BHyrpNKreroLtHbtx MeM6paH pa3Hbtx opraHn3MoB;
6. ra6nrl{bt tA pt cyHKt4, onilcbtBa}oqhe npmHr{Nnbt crpyrrypHofr

opraHtrca\vvt m pa6orbt pa3Hbtx KflaccoB MeM6par-rHbtx
TpaHc nopTH brx cLrcTeM ;

7. ta6nilqbr h cxeMbr, onncbrBarcr4ile Bo3HNKHoBeHNe r noAAepxaHne
MeM6pauHoro noreH \vana:

8. oneKrpoHHo-M 14 KpocKon ilqecKile Qororpa$ra h pa3H btx rN noB M bt ru r{;

9. cxeMbr n pLrcyHKr4, noKa3brBaloul4e oco6eHHocrm crpoeHmfi
MeM6paHHbtx crpyKryp, y,{acrBy}oll-{l4x B ofl eKTpoMexaHhqecKoM
conpFXeHVvt B pa3Hbrx Tr4nax Mbrrxr.{;

1 0. S cro rp aS tAtA, ptacyH Kr4 14 cxe M bt, n nn rocrp t4 pyro u-{ il e oco 6e H H ocr t4

crpoeHNr pacrnTeflbHbrx KneroK tll rrauefr.
11. vr r4Kponpenaparbt ;

1"2. tahKpocKonbt.
Co4epxaHue Kypca

O6qee KonilLtecrBo qacoe -_ 34 .{.

f-lporpaMMa paccL{t ra+a Ha oryvlH roA o6yueHVA. Cocrovr vt3 AByx
B3anMOCBn3aH Hbtx Mogy nein
ltrepeulil vro4ynb .<CrpyKrypa Mevr6paH N T-paHcnopr Beu]ecrB ,-{epe3

MeM6paHbr>> paccLrhraH ua L7 qacoB, t43 Hwx l- q Ha npoMexyroL{Hyto
recroByrc pa6ory no npofi4enHoMy Marepmany.
Bropoil MoAynu <<Oco6eHHocrr4 MeM6paHHoro rpaHcnopra B KflerKax
x[4BorHbtx 14 pacreHtait> paccLrHTaH ua 17 qacoB , vt3 Ht4x ], q ua
t4rol-oByn recroByro pa6ory no npofrgeHHoMy Marepvluly.
Mo4ynu 1.. "CrpyKrypa ueu6paH n rpaHcnopr Bet4ecrB qepe3
ueru6paHbrD - L7 ,a.

Tenna L. Bee4eHue (1u)
XNBbre opraHil3Mbl KaK orKpbtrbte cilcreMul. llc4AepxaHue
nocroflHcrBa BHyrpeHHeil cpe4d tA o6nneH Beu{ecrBoilt 14 3Heprnefr c
oKplDKanqefi cpe4oi't - ocHoBa noAAepxaHVn >KV3Hyt oAHotJteroqHbtx yt

M HoroKneroL{ H brx opraH il3MoB. Bgar M ocBfl 3r4 KneroK B M HorGKJt ercq H t,t X

opraHil3Max.
Tenna 2, Eoga n ee ceoficrBa (2q)
Bo4a" Crpyrrypa MoneKyflbr Bogbr. Borqa KaK Ayrnoflu. Bo4opc4Ftbte
cBR3t4. TennonpoBoAHoc'r-b Bogbr. Tennora NcnapeHt fl. Yuacrile BoAbt B

xvlMmLtecKmx peaKqmnx. Ponb Bo4br B Bo3HmKHoBeHNN n noA4epx(aHVtrLn,

x(Lr3H t Ha 3eune.
I-n4poStAn;Hbre u rN4poSo6Hbre Berqec'rBa. OcuoBHbte Kraccbl
n fiTarefl bti br x BeqecrB, ueo6x oilvlM br e L{efl oBe Ky, vI NX xapaKTep MCTI4 Ka

c Tor.-ilfi4 3peqrAfr pacTBopmMocTi4 B BoAe.
l-ugparHbre o6onoLlKn nonfipHbrx Ber4ecrB w lnonorilL{ecKylx
MaKpoMoneKy/r. CnoSoAHafi fi cBn3aHHafi BoAa. 3aroHul grafr4:ysmN.



iloHqrhe o <<noflynpoHr4l{aeMofi vrenn6paHe>). OcMoc. Typrop
pacrmTefl bH btx K,neroK.
Tenna 3. CrpyKrypa duonornqecKnx nneru6pax (5u).
l-'lpe4craBneHhe o pa3Hbrx Knaccax nunhAoB. Hefirpa,nbHbre xrpbr.
CrepotAryr,t XonecrepmH n ero ponu a o6pa3oBaHVtA crepor4Hbrx
r-opMoHoB N xenqHbrx Kr4cnor. ArepocKnepo3 r MexaHN3M ero
Bo3H14KHoBeHr fl. XNpopacrBopmMbte BNTaMNHbT.
cDoc*onnnvhr,! N NX pons a SopMt4poBaHtnta 6vonorvL{ecKnx MeM6paH.
HaculqeHHbre N HeHacbru-{eHFbre xNpHbre Kilcflorbr. Bn vAHwe
xr4pHoKr4cnorHoro cocraBa SocS onvnNAoB Ha S tAstAKo-xl4M 14qecKme

ceoilcrBa MeM6paH. PasHbre Kflaccbt Soc$o nttnkr4oB.
Avr$m$l nb+an nprpoAa Soc$o nnnnAoB, <DopnnilpoBarJne MrL{efifi ,

Be3hKyn tn 6wcnoeB .5nonorilL{ecKme tileM6paHur. Meu6paHHbre 6enKtA tA

t4x cBoilcrsa. EiapuepHafi SyHKqNfi 6monorHqecKHX MeM6pan.
CrpoeHre KneroK npoKapror tA oyKapmor. Cenau nvnmAHoro cocraBa
MeM6paH c ycnoBtAilvu,r c6nraHrfl opraHil3MoB. MevrbpaHHbre
opfaHohAbr, r,1x crpyrffypa H SyHKrIt4N. iloHnrme o BHfrpwKneroqHofr
KoMnaprMeHTar nsa\vvt. Cneqmafl il3aqhfi KfieroK 14 ;raHefi e

MHOTOKneTOqH brX OpfaH il3Max.
Teua 4. TpaHcnopr Beu4ecrB rrepe3 ruenndpaHbr - 8.r.
Tpancnopr FrN3KoMofl eKynnpHbrx Bet4ecrB Ltepe3 MeM6paHur.
PacreopilMocrb ra3oB B flHnilAax. l-asoo6ueH oAHoKfleroLrHbrx 14

MHoroKfleroL{Hbrx opraHil3MoB c oKpyxaruqefi cpeAoil.
flpoHNl{aeMocrb MeM6paH ilnn BoAbt t4 Hr43KoMo/reKynfl pHbrx
coeAilHeHrarT. Cefi3b npoHmqaeMocrm MeM6paH Ann pa3Hbrx KflaccoB
BeulecrB c roe$ShqheHroM pacnpeAeneHilR orr4x Beu-{ecrB B cNCreMe
(BoAa - opfaHrqecKmfi pacrBopmreflb>)"
TpaHcnopr Ber4ecrB L{epe3 MeM6paubr no rpagneHry KoHqeHrpaqnn n

ero norpe6Hocrr4 B oHeptvtt. Ponu AT<D" ArrnBHbril r,r sropmr{Ho
aKTilBHbril rpaHcnopr
O6sop MeMSpanHbrx rpaHcnoprHurx 6enKoB . lAouHble KaHa,nbt, NX

Knaccvt*wKal{Nfi N csoficrBa. f1epeHocLr tAK. . l-lpmHqr4nur padorbr
KaHa,noB h nepeHocL{[4KoB. CttMnopr n a+tvlnopr. l-lprlMepbr r4oHHrrrx

KaH a,noB nepeHocL{ t4KoB.

Meu6paHHbre ATOarur. CrpyKrypa ATcDas pa3Hbrx KflaccoB, MexaHr43M
Nx pa6orbr. Ponu ATcDa3 B co3AaHwv Ha 6nonorr4qecKr4x MeM6paHax
r4oHHbrx rpaAHeHToB. l4cnonb3oBaF!re no[{Hbrx rpaAi4eHToB Bo BTopNriHo
aKrNBHoM TpaHcnopre il peryn n\vt KIleroL{Hbrx *ryH xtqtti,t.

Mo*qyna 2" OcodenHocrn MeM6paHHoro rpaHcnopra B KnerKarx
xr4Bon-rbrx 14 pacreHnfr - L7q"
Teua X.. honHurfi cocraB quronfla3Mbr KneroK 14 uenn6paHHurfi
gneKTpur{ecKhfi noreHqnan - 2q.
CpaeHeHNe iloH[{oro cocraBa rKaHeeotl xilAKocrl4 14 r-{NTonfla3Mbr
xr4BorHbrx KfleroK" /loHHbre rpa4meHTbr Ha n/ra3Marilqecxofi MeM6paHe.
Merrlt6paHHurfr noreHr4man YpaaHeHNe HepHcra.



MonexyflnpHbte MexaHN3Mbr perynfr lAra paSorbt cep4qa. MexaHil3M
ropMoHa.nsuofi perynn \vIVt leilcrene xoSeNHa. CepAe.lHbte I nvKo3rlAbl

Ponlo IAoHHbix KaHanoB n voHHbrx HacocoB B co3AaHVtA n noqAepxa+ttu
MeM6paHHoro noreHLlmafla. HarpNfi -KanNil-ATOa3a. Baxyonfl pHbte
ATcDasbt pacrmrefl bHbtx KneroK. [lpoaeAeHile HepBHoro vunynbca.
I-lepegaLra eos6pxAeH vA B HepBHo-MbnJeLrHoM cilHance.
Teua 2. MbtueqHoe coKpar4eHne - 4q"
Oco6eHHocrt4 crpoeH tAfl nonepeqHo-nonocarofi , cepAequor7 n tnaAxofi
Mbltuqbt. EenKil coKparilTeflbHo!-o annapara. CapKonfla3Marilq ecxwil
permirynyM. Ponb Kanbl{l4fl B MbtrueqHoM coKpau4eHVtA.
SnerrpoMexaHhL{ecKoe conpnxeHre B pa3Hbtx rr4nax MbtluL{.
Kan bqmeBbt e KaHan bt N Ka.n bqil fi -ATAa3bt nfl a3Marn L{ecKo rZ nn enn 6 paH bl
tt ?f-lP n hx ponb B perynnqntA MbtlueqHoro coKpau{eHng"

(purwranuc) r MexaHil3M ux geltcrBr4fl.
Teua 3. Cexpeqnfl connHofi Kucnorbr B xeny4Ke - 3,,t.
CrpoeHhe xene3 xeflyAxa. O6KnarqoqHble KflerKN xenyAor{Hbtx xene3 N

oco6eHHocrt4 NX crpoeHnn. Ponb BoAopog--ATOasut, noHHbtx KaHafloB N

nepeHocr.l4KoB B ceKpellrl tA conflHofi Kt4c/lorbt.
MoneKynnpHbre MexaHN3Mbt HepBHoil L1 ryMopaflunoil peryn n\nv
ceKpeqnn >KenyAo,iHoro coKa. Enyxgaioillt4fi Hepe. I-acrpnH tA rilcraMilH;
MexaHnsM nx geilcrBl4fi. P0nb pa3Hbtx KflaccoB peqenropoB B

perynfi \vtvl ceKpeq vt+ confl Ho i,t xncnoTbt .

Krcnoro3 aB Nc N M bt e sa6on eBaH rfl xeny4c.r H o- Kt4 til e L{ H o ro r paKTa,
MexaHN3M NX pa3Bnrv+ il cnoco6ur neLt e+tAfr. CosgaHHe neKapcrB
HoBoro noKonej4t n Ha ocHoBe AaHHbrx 6uaxuvtv.l'l tA MonetrynnpHoil
6tnonorvuA.

Teua 4. TpaHcnopr qepe3 gn urenuitt - 4q.
Oco6eHHocri4 crpoeH nfl sntATefinanbHbtx KreroK SapbepHafi polb
3 n ilTen Ns . An t4Ka,nb H afi w 6ason ar e par bH afl MeM 6 parr ur

3nHTeflaAanbHblx KfleToK, pa3nt qt fl B cocTaBe BXOAfiLqI4X B Ht4X

MeM6paHHbtx rpaHcnoprHbrx cHcreM n SynKqmoHanbHafl poflb arr4x
pa3fl vqtAil. MexKneroL{Hbre KoHTaKTbr , vtx rhn 6t n ponu,. 3a6ofleBaHNrl
Lf enoBeKa, cBfi3aHHble c HapyueHileM 3nL,lTefltAanbHOro TpaHCnopra.
llornoqeHre rflloKo3br il aMilHoKNCflor B KytlueL{HmKe. PaSora
MeM6paHHbtx nepeHocLrmKoB. Ponu o6esBoxt4BaH un opraHil3Ma npm
Kl4uleqHblx ttn$exqilflx Ha npLlMepe xonepbt t cnoco6ul 6opu6sr c
o6eseoxnsaHileM. Ponb ilHCynnla B nofnoqeHytm KnerKatur v1 r,nloKo3bt.
Mexanr3M pa3B urtA+ 4ma6era.
Pa6ora noqeK. MexaHr3M o6paaoBaHilfi nepeil.{Hofi 14 BTopt4L{Hoil nnoqm.
Cocrae Mo'-{N. Mexaum3Mbr nornou{eHVfl Bo4bt B noqeqHbtx KaH aftdlax.
Ponu oSparHoro BcacbrBaHufr Bohbi y pasHbrx xNBorHbrx,
3Heproo6ecneL{eHNe pa6orbr noqex. Peryrtnl{nfi pa6orut noqeK.
BuraegeHNe noL{KaMil neKapcrB 14 rrpoAyKr-oB rrx o6vreHa.



Teua 5. Pa6ora neqeH u - 2.1.
f-leqenb - Aeno rnhKoreHa B opraHil3Me. Oco6eHHocrr4 noinou-{ e+t fi
rflrcKo3bt KflerKaMH neL{eHM. l-oplroHanbHafl peryfln\rAn cNHTe3a r
pacna4a rnuKoreHa B neL{eHh floHnrne o tsTopr4LtHblx nocpeAHVKax.
SapbepHan SyHK\tAfl neqeHm. Ponb Mena6paHHbtx ffepvreHroB B

o6esepexhBaHntA xcelto6t ortAKoB. MexaHH3M yAane Hnn BpeAHbtx
Beu{ecrB c xeflqblo. MuoxecrBeHHafl neKapcrBeHHafl ycroiAravBocrb t4

MeM6paHHbte ATtDagut. Tpy4r-rocrrl, Bo3HhKarcqre npn neqeHhil paKa
neL{ eH il .

Teua 6. TpaHcnoprHbte chcreMbt MeM6paH pacrurenbHbtx KneroK
- lq.
I-f ornoqeHhe pacreHuflMl4 Bo4br 14 MHHepaflbHbtx conefr. TpaHcnopr
Bet4ecrB B pacreHww. KcilneMa N SnooMa, oco6el{F:ocrt4 t4x crpoeHnA tA

#yHKqNoHt4poBaHVn <DorocrHTe3 r,r pa6ora ycrbt4riHoro annapara.

Pexonn eHflyeMafl n nreparypa.
1. AHrouoe B.Q. Meu6paHHurfi rpaHcnopr. copocoBcxufr

o6pasoBarenbHbtfi xypHafl. 1-997, Ns 6. c . L4-?0.
2. Sapcyroa I.t/. Kar co6parb MeM6paHy. Copocoecrril

o6pasoBarenbHbtil xypH an. 2A04. Nq 1. c. i-0-16.
3. Son,qstpeB A.A. Bae4eHhe e 6iloxtAuttlo MeM6paH. M. Butctrlafl

LUKona, 1986.
4. SongstpeB A.A. Peryn n\nn aKrNBHoc-rH MeM6paHHbtx

frepnneHroB. CopocoBcxnin o6pasoBareflbHblfi xypuan. 1997. Nq
6. c " 2I-27.

5. Son4srpeB A.A, HarpNin ! xan mil-AToa3a - ceoficrBan
1nonormL{ecKafl ponu" copocoBct<vti,t xypHar. 1998. Nq 4. c. 2-9.

6. Bna4ttMNpoB lO.A.Ka.nbqmeBbre Fracocbt xu4sofi K/lerKH.
CopocoBct<uil o6pasoBarenbHbril xypHan. 1-998. Nq 3. c.20-27.

7. IleauqKmit A.O. Kanbqilil tt 6uonorilL{ecKme MeM6paHbi. M..
Burcuran uKo,fta. 1990.

B. MapnP.Wgp. SNoxNMtAfr L{efloBeKa. M.:Mrrrp, 1993.
9. OnpNToB B.A. 3neKrpilLrecrBo B xm3lit >rcABorHblx n pacreuvtia.

CopocoBct<ui,t o6pasoBareflbHbrfi xvpn an. 1,996. Nq g. c . 4A-46.
10. ll Hrepuer-cafir
ilttp.#jgUi_ft_Sl.l$-s.g:ffi.r$H.rii - cailr CopocoBCKot-o o6pa3oBalefibF{oro
xypHana



r:.;

r;

t=
-')

ca

(^)

Y.

.s

z.
c-)
F
)s
"s
F
'r

Y.

E
'T'

.i

c.)
Ll
c.)
r-f
0.)
Cr

F
F,

T
a^

T

7

2
r-1

F
".

a-:

F
fi

cr
(l

"l\/

C-i

-- l
I

I

I

I()l
l

al
)ttl
t-l

(1 
I

-lt-l

.al
FI
G

7

z. l

*'a

a)J,;i uv
z.
At 

-\v

X:is >;\/T
O -luf.
l- !-,
F#

"l \,\
-"rL-

l-,J:
--

I

SA *\O ca'-'

i

i

*
s

'T.

F

('tl

--- l
i

l

l

tv

:E

()I
f1

tr

-t-i
'ri
()i

r<\c

aJlrl|-
(.)sl
'Ji
-tv

\c

t----- _-l l-i l _l^tl llrrli .. :- ; i - -O | ^| > = 
u | 5 s e-u ' J

l^s9l-i-\-a

'EFr[= | [ lli
lFeHtt l=fl ilge F? l;Irj: u: f : ! = i 

U - i- s
l-- (U ^4 '\) i, , 7 i rr ^ i* )= 

^^t?.af,r
' J :- r- 

-1 - 
J i :J T :- :.l>5=9+ t'r 3,i liF-Eb'\') F:

='= = = ? - 
"-! r ,l= - - i 

=I5€r; 64; 'EgFn :3
iS-y?lI ii5 i,€:'f;I;f :iEJ iIi= ti5 jF Ex: i 5 M f, t,d u - r I z X 1, co * 5i F - 

= 
co = s f i l;..rcci u F \ Z 

=; 
| -; /, I - IiIE;E= rFi; i t/rs*i:?

asi FIH l3F '.- itF - ====:.? ? 
= 

R s :E r i i lE ei r 6 ! ., i
- i- ' r /t v -..Q o = co G / E = F 11 F A -_=E;i i:24 u\;.5=H8_iitiFtr =:i r€==-6-.Lj

="1= F s A, ! q - [ , : -n =i= 5 -aXSgt iilnr i=t:?2'*ri
=€gf ! =i3 ,:='3=3;5i
:X e (,l .^ :E ni,-O I '/. 

= X C_ =;{i-oIfr=r ! : ri,7La=5iii H f! ii€,i = 
;'i r,f,= gi 

=i
:i-ir-fi:''i-i- -

ll
I __t 

; 
_rI

qr'Jl'li;e=eY
Ei F:;i'* 6 .i: !Y? 

=
r-= J i:' i.-j .i v'' ltri il 

=';EiEIiiE FiFiEi 
==Er;ti== cZ;'a-;= -

lt F n q I gi: i i ,= ri lf i i s 
=;lri g 7 ip I i 

= 
t s i 7; E ?rr 

= = 
x ) i = ? - : g 

='i I ! 4 ; 
= 

i
4'j-.i===er== ==;td, -o v- I $i r ; H = = = = 

d- 5 I ; = 2 +F-.-a-=lY, F-E-ao^x q<Ari L,! i s- i i X r ! ..i € i Ii 3' I =. L: s
?iS ( i F 

= 
X

u : - g 
= 

Y 8:.. u I 3 a &: i i ? ci
q/-- r ?5 r v,

-f -l

l

r--

;l v.
.l F

^l 
l_L r IrF-r l- vl

F- c n
-+l;--
- 

F i'
-t

=l:X 
x

'{t : 
=rf I LJ 
^/\

a
q,

)z
?r/

'-

o
qJ

a

1l

a.
u
F

()

UF

Et<
63 r-t :(
r-
-1r-
Frtl
2\ I i Iari I I l++

aaq.ri I

r^i I r

:llq., I

Fi__l__'r-- r l ]

.t
al
(.)

ol
-
Fl

CJ
FI

,
I

F

>r9
c) il
-l 

|l q-

\Y \F
- - 'rlrY Alg,i qr :i
' ^a 

gr
A - trl
I-AAV
''l - q;i'oi
A-Hi;.p

ft.Yvrd
:A.\J

-aA -
--G:i--3 J 

= 
..i ;, ?- +:,.

-.r--L-- r i ... -r -

at,

X
t-a
FIr)v

rn



I, EI ;E i i= iig*5 i, ii,=Hg l$'Fla= iifg,A i=[-ioea= 6+ igtleFfi l+Hrs=c. l1F4! i;{ xl, dSa€ 
=.g'EE 

p
| il=1; rb= r=A p; rtF,'e r3*s5'
r=i$$=-i lE'; rrfii:$ i,FFI +aFF,iilnl:* iE= iFilEAg iiHa[= t*=errgH,lg fE:-=Ff$ r,=Eqir€irt+t5fr'5,= lSl r*Frmd rr*X=3- Ui=o
r€rFep'= rr I ri *lE 5 i r: EgE rIiilr'*rF-rst's r[s i6oEF>,X rrSiTX FF*5r
tpt=.$+eF rs g if 

=iil 
F $ lr tap r* [$5i

rlif;.iiE rilsr fiiiE gH irlgE* ,lE: 9i

t#FsgrE lsEnsff5Eg l|$E.Br I$E{$]
[i .lir{1rrl*li'i{i-i
! - --r- --+ --l -I |tl I iI ; x I i i@l i

><sg i cR i* 
= 

i+;l 
$' i iI e =:

,YitSf gE r? ; q E s..F E4><i
il3s=EE 

=5,f 
:FeE E' Aa; i;*SH,O F :

le 8Ias IsI F+glls ,Fgg=AHIrgil, F=so,H.o :g gEqF?=gi!5Eg 
=H 

+uilise, iXF*,fEHF.i
EE 

= 

$ X 

=.'+! 
r, Ei 3 P ='s6 43: 6 5= 53'i t

-c I G cu d 
= 99 i d'tc * A 5 q $ A J 5 E E Y o + : q cil, F 

=-*H 
E EFE FFE iq= i FF n= frE fi A E 

= 

e s
:sE H',8 s$=5Ei: AgE $ E $j$5tF *li= tr$ El

:-- -i*- ------ l---- - - ---- I - l-- - i- -_-__ -__- ---- +| (Ji 
irili i i ,Hi ii I i lol iiiil";l

! r --t ----f--- - ]=tf- --1 - ,-r

r i I r(Ei Ii d i* i"; ifiio ig iiir lFi ,i -- i -- L- -i- - -----L-_ i_ __ ____ l



l

i
.i

ii
:l
iltl-rl

i

I

I,l
rl
!iStrsii

Jilqii
\rl

-l-ll-q) | ,O-i
'll mir

s:<litor;
OF i

FO I i?tr i ic>z i i

=s 
i I

vl-,1
J- a\ | '

G. i i-o-+ | :F4 | i

= o | |

\rali
-;-rlv\ll* o I(o=r 

I\r- 
i\J-61rl

tf.t\t/llvl-|1

OS '-5 Y I

_G

---r------l
i

i

t' T
ls+
I

i

Ijr
ilsr

S< , I

JllGriqll
l-l

<Oj2. i..\
LJAI

e lv,
i-r(-]

IO tr :

sL_'r(-) i- C).,r ==- 
)4 r\ \,'O n -:rr-=F

M L-- )< )=
''r () >.. 

=T- lt
\*, \J,_.{ _a6flJF+

f'\, i] J/n
Hi--x; I

L
i-

-t 
v

+,-riXiCI :c rio iS M Ci i
{s htE iqf - (I); X '

F *
.ft-
;- fr( ry',l :

4tb-

l--l;l
I

;

i

1

I

j

ii
--+_ - i

.

i

f*. I

lF4 i

)

S
S
J

t-
CI
o-
m

s6
OFFa)
c>z

=s+O(uo
F;

ao
I

tU ,L\-
'.o- I
OS

S
S
5
q

< \t/<. r)
O
_.L r

Io)sL-
t1 l..C)55-
; L-. :<rl,r uo=aa0fl5FF .'\

r-L rJ

5:X
l--
'(' TL r*J j_

CI:rTsmods Fqf F- u
rt-rflJ y

S
S
J

t-
CI
o-
m

s:lto
OFFa)
c>z
C

+O(uo
F;
5qao

I

.=o
OS

l_- -------f ---__--i------l
lP-o-92 S;Ss Si x , ' x 3HsE HH+ H, *3 ix $ 3 ,+
il=H,=eil$H,=e+E-' f f ril ,5t6=;'iEE=?'FEiFg ri+;E iHpo tPruio{;1398i5i5ti lf;en iE= 1bri s=FFri - : PFrF sq rb B +g r> s'BgFd;rovor+d:a fi_E=- *x m,oq6Ebq<+rbs;: sFiq F$ ,g
l;ftH.Er=sgHe"r ;te l;$;H 5e IQ

i=iqEEl igiEEl f;,gi itfEF.=F l$Rr=o-*r EF=*tt-=E+ i.AE5= iil; rx,il s 
= 

E 5,; .-f,3E a>5*su!: =eid:gFf UE;8F ?E 
=rils!a;t tE;;Fr 

=.FEfr =.FEe 

rR* ig
S g * ?. F; { ii- c o F F Et==6F-.bt E=f aE! -3,f L' .., .io*Ft oi 

= 
5 EI ; + T Hfre 

=E 
I E 

= 
e H s:X =€ 

a
e 3E il 

iEs€ b=n tsan 5g i ; gTg$I r la^\ \4 r
l>v^\
lcf)

+: *l A+H *: gq 
=irq 

;+$+3 F j +
f; ss=sf s*EFE H E H 6I H x *E F$ 

=.+ e +s=fr e: s*,fi 5s s,fi - 5 R gft8?&
| -l -+--- --i-ltitiii- it i-,- l-- ir i:lJ lJ- f- r lf,- irl--r i-{ l-r ie l.-'' l-ril'liiri_i-r- -1- '-T f-- I ii i : i i i- j

i = i *9? is i ' ig i''x iry[,$| 15= lg=Sili;18_ q
i9 =€Pi= PtsE Fd x'5=f; F; tl- o -o rll cr: sar={ U.^-9,siE= sFf ; gX 3

=ss {crn,=gpg F:aA ?€ odgm id;;f e; o., F;;a- o,s ,Ili= IsSefiIE 65s= f ; $o-E + qE +tr +; q v g6 = = 
:i 

= Ogld 9adtTfi= iq=5; ft* i..o

FF'F +fifi'ipo{ r'+a +t' **''a EgFFFrs= rEEI5gr;siF 
= =cDEg \,rg9ilt-E r<.oUE g F+ oc;| -- --+-

iii ii,iiil
d isr 100 ist ;u:t (orFr ]* l* i* i* r*



r-rr; i= f -r i -- ;i 9l-5F- [i',i B les i i* if il Iri'sr isq l13 FF**1=gH leli i lr g 
ilii#rg lHg I

; ii:E? .i *=n ilgF 'imH'- rEgg r I,

'sFEBsl=gg ii=g lf[gtxi*il-giI I l5: i

tl.{r 

==ilgreE= 
ti=* AFFq i=5=flF+l3i=:HtrEFi? sE #s+= 

=F*afiIrsrBr 8;5*Fr $ls r16s ta;H lHig=tipl's*I=:=ixYg iS #=Fa 3i==ielpl-l l-, ):r5
,ilrPi sSEegt$; , rF_*,tl$= rg;uHr i-,
,t,.ir uii 

=isr 
;8fr iisi=FgIn tpfr;5i=sEl1g-1tsl ( -o !r3'.i, RF+A+A=H ril*sF*'F

I xlol cD o,+6, +r=f 6, ;;s ,,€HS$iF*-g8$€rlpf
E 1?f 

- 
n 

= 
F 8r E *qE ar r +T3e * eI

lE,Ht #Eq$=t H4F | '-e= r:rsr=HEf 
Ei re'rrS,Or m q qf; *r F -CI- , ,irJ i:iO,: V li 6lm F hr Hrh

i ri Er_s n r_r h€ F L I u E*ffie * Egi G i,s i--- --i-__- - ---j -_lrrtEi i_ ii I i_llglil ' i= r i r r i ,ii-ic5i -r j-r i I d i -r I -il'r8 l- i I r{ i * IlgrEi----+ lf - -i-- -------li3;i; :S i d i l'== i *i iiFistH)<;g rx qb it+F i -s 
l

YYvoi! iI Ee rr4t i Fs iniei$6t=li Sallqt i $4
rspl 

=s$+a 
r$ ci n: t ri5 ilgt=-.1,i=,'FIEE r= s E=$ 'f n r.,5fi 3F $i=eE:= e=i;A-TEq filE;*Tggr*ie rala.Fil*qi g+*l'3H'

6tr, H+F; ;F:Ugigt x:s Hm==i'3
i=i5 H 6 I

E'F',* E[+ EEEati$iFe atEiF+
?Fi rF+fi +n*sF[4,s,fi!J ifF;aAltBi€3eE '^SHEEqir HiE$F ,f;FE-rQb
\o)sr r5 L: c- -lslli-- !- 

---loi---- -f 
E g ilsll

idi=l I i3i I 
i

ini€l i ibl r i i

,dl-oi .i , i=i f i I

il;i---- --+- itr-- ----1 -r: --l
*=d
LErPr- 13 _ _rFf_ li_ _ L**l



i6l
FI
c)_l
Oi
El
(Jl

ClJl

FI
--,-t

so
:c 1-oxci(u+g 

=o#= -H=GXXTJ(6-+g=:d
= =.= = 

E

E3E=Ei ogF
ss6tgs qEr

==.nSPxt}EG6?*=F:og\t, l_ ffi _.!._o(Dxi,4 ru, \)
Ll_ 

-rl.\tV':l

G ft= q +s 
= 

f,s 6
l- r+r I fr)sfHg$
- cd ?o ()
= .T S trf -ossa)+

rrF\ - a-\L/ \ lJ- -r

RPx=6xx$r./mv- L4 :f _o C)
-O_OSFF

ggERE

st
(d
E
oF

l

I

I

I

I

I

I

I

i

I

I

I

.lsl
SI
><l
q)I
Ot
o_]
oi
><i

XIsl
-ololol
CJ]ol
E
CJ

SL

>i
9lFl(Ji
si
e-l i

I

-'t
I

I

i

I

I

I

I

i

--l
i

I

I

I

I

I

I

I

I

i

.l

{S,
ool
oi
:<islql
r-i

l

OI
-oiri
Tig
H]

0)i
Ji

I- _--

i

I

I

I

{S,
ool
oi
:<islql
r-i

l

OI
-oiri
Ti
oi
H]

0)i
Oi

-l

i., 6F i =- iH i E €i l

lR gF ,d f,E A-gg I

s'E-t iqil i= i-Ff;qilr;EFf i6; aE :oess? 
|

lSEH= l!F='=s lFq**H I

*sE"E EFiF[=ugl*;=
Eg*; ,E itHT*= ta H *s$ ' $: i F 5 dF eS I. s -,=

,+i# q rtgbf f;flEil=EFf,., a4; l=E
rE : r + lH,= fr q 

H tE 
= 

n 

= 

H El

= 
s H E g'i 3 ? il; ; * $ R $ 

=rg*g+,s#83:sr XF*38:
HsI$,=EilaaFFY*s,=s=rBFrf*E$fEqH+bE$=
E Ag${$_gg.fg &.n s t i e-rr --T- 

1I'i='i=i
l.-ri-r j"-r i.rirli, i ioDt _1_ -_ | ___ irF- i = r-- ----]

gtxi\q_ilt + it i < iF.' A i€*s r f;S 
i

9t & $ r€gii | 
^=oldss ,*'i: r$5$il ,#,xix 9{? SF=;

:iI3IIIg*IIEFEI'Pis# 1;= PFos
FIE + +hr+qrds? '3iaj i0Er= IqrsEFH iEA$ rSEgF
$j-EgV i*gg i*gSg i

=-ol r6.1 ii!vr r I ioiiit.ll rii
";l j 

- -l- i

rg, I i ;E-t Lri d
.O Nl r$J r(\ iFiii

X
EE -osI
FA()O
tr[E
o(J
5f;oo-EF

:r

l,= +
i s + sl
l-{-4
I 

-I 
JI

i 
= 

F 6l
lh.o* 3
11' > 5.1
I x o ><i

l-ol= sl
I oo -o -l
| 3- 5 ..31

l'o B 3lt+.lcd G.
i>d s v
iF r sL
ix E >l
I f ;.' el
I co o- c-lt]G G Si
lo.- e-ri

l---'l

(6

=S
oao
0)
S
c0
F(J

IS
()q
S
S
=rq
q

(-')

)S
o
:tr
_oq
(6
:E
o
C].
o
i-

c4
S
:E
(6
X
ol

--
i

i

l

I

I

I

F---

I

lH
I f\t



it=-|---I SsE i slfrgi Sr ,Si= g rr $ ilx E

,qIFF+Fr u'* HF-g F€;g$tFg F
= F 8 s 

I5=s'E 
=q3a= 

F q gilfF $e f E,e ri'f i+p[=3*ia r lIgp srF 
= 

F E e
ixAfieEl=38,= s€ H si gi.F[=e B=lq,* q[m\

;E f e ; t f g 

= 

F'+ 
= 

r f 
= 

g r i s; E *E ?
,H +PEEfr€l,r EiF 5 i iiE*F p IE * $l*; = + I- iiEIErpFf 

;EIa* Fsilf Hril Il= 
= 

g
I=: d? CD E K ".IOis 

Fl'= E ;eHl ns E 

=i:+ 
iru *riilg I H=flx i - + i

I

'H =sH *l=Hle.ggfsg€l leegHl 
g EtEFlEiaEggif---- --+-- ----l-l-ttil:ri:rllrlr

lr{l*ilr{ir-llliii
i_ ___ _ +__ _j L___=|__l-l*iiil$i ir il iigl i:E il,RFi=i,.n+.: iF; iifrgArg$:r'f EH ,[+s .iHFs Eg4:Yi 'q3il iSEg ,iiedi=t i3n.F :;+E iH;frs=B i6;! ,;iH5= te$,
r=sHt iP*e .:.*g=*|E;IH=s= ;=+ trsEea=b:f;ssi i€iE iyl$EFsi 3xsfisa= *s= Hxas-FgH
!, _ +___ ___ I ru i ____t_____t__
; iFl ii ioi iiliHi 

i

,lf- - - --+ -] .';f- -+--
K Rg E* $L----- ,* l#l*



E &F .r' O =.- -(
_>I E3E t# iiiE:i lg i| {cR S;i i:E 

I

i t555 1S 
ii rE + cd lG I

I i=9r i= I

; t o t, 
= 

i, rH* q =i :Y o I ,o) i

' ,6 E Ci '9 
|

I io; m .iIis== ipd
r r+ op # E E g,
i ldi i t F m d'

i iaq F 5i 3ri rff9 SPiPIrt o-l r olcr +l.= r =at 5 F,r$i? E 
= 

s
i.:iE * ; sieEl
iBi$€ tr Et=3 fi, F--.\,
,= t iixr i I

I f,r I L

l-Oi T I I

i=l r{ i Iif I iiqt i lOi I r

F r-* -- ----
FXui r 

;

G=r'o-i -aii
+, S (U

.s*FE i

.11iE r 6 i ;>iq> 
= 

o- i

oT

i F; s E; r ,

# s *i F3PgH;F=() I S O '',9
E g 

= 
5 Prr; 

=-$d 
F';

FiE 6'x <lF i

F F 5 P I,5 :

Q';- 6 O tr .F
O r{ Q_ O >:,
! -- -i

Ui
?!c1(st 

l

.c-F
d, _ _frci 

l

,f;,$ ,$ i

Fl

AJo
:l
(6
F
o
F
J

E
G
S
I
o
F
C)
(6
o_
m
(J
o
=q)
m
X
-OI
-0

a_
c)
I
S

S

-Oq
O
m

;
!

0)
L-

S
CK

=o
E

3
I
c0
o
I()
o
G
S
T
c)q
c)
tr{
(.)
o_
f

-oF
CU

m
6tr{


