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BO3AefiCrBr.re Ha oKpyr(aroqyro cpeAy Ll
(fopnrupyroqux oKororfiqecKu
4o6poxaueclBeHnyro cpeAy o6nraaus,
qEJIOBEKA 14 XI4BOTI{bIX.

Yctuuer orBerbl H

BO[pocbr
SK3aMerr

p acl euuit K crpecooBbrM
eosAeficrevglu

Elrororu.recxoe
pa":Hoo 6pa:rze rpaHcreHHbrx
pacreHrzft. Ocuoeurre
Ha[paBJIeHrrr Tpar{creHo3a

Koncnelrr JreKur,ru

Coqeranue MeronoB
a4anrrznuoft crrcreMbr
ceJreKIIIaIz v renetzqecxofi:
uHxetrepl4r4 pacreHufr

I4cclegonareJrbcK
uit ceMr,rHap.

IlpeseHraqrzx,

AOKna,{,Koucynrraqux r

Kau4u4arcrrft srsaN{eu
(5 cevrecrp)

2. Bnarl u xap aKTep r{crrrKa orleHorrubrx cp eA crB

OqeuovHrre cpe.rlcrBa xapaKTepvcTr{Ka orIeHOqHOro cpeIIcTBa

il*E;r""-
ofipoca acnupaHTon, orrpeAeJrnrr o 6rerra ycBo eHamrx
eHau aft cry.{er1rg.M4 rro reMaM,{r{cqu[nrrH6r.
Pe:ynrrar caMo cro.rrremuot@
NPE/ICTABNTTOTqUft CO6Oft I,I3JIOXEHilE B III,IC'MCHHOM BII,IIE
flonyqeHHhrx p$ynbTaTOB TeopeTr{qecKoro a]jrurrrga
uayuuoii Jrr,rreparypbr rro 3aAaHsoft reue. B pefrepare
acrrnlpanr pacxpbrBaer cyrb uayuuofi upo6leutr,
[p]Ix]oAHT pa3JIHqHE,re ToqKr,r 3peHlr.f , rryTr4 perueHlu

Pesy.rrmar caMocrorrrelrnoft pa6o*r acrupau"a"
lpeAcraBJrsrou[ft co6ofi ny6nzvuoe BbrcrylneHrre rro
rrpeJ(craBneHlrlo noJryrreHHhrx pe3yJrbraron y.re6uo_
r.rccJneAoBaroJrbcKoft Aerre jrbHocrr.r rro s aAaHHoft TeMe.
,.{ox.na4 conpoBox.{ieercr npe3euTarlneft, uo4roronneunofi
qggr{palroM AJ:t' Hnqrocrparlur{ AoKnaAa.

lluc.suenurrft orner no
3ANAHI,IIO

CpeTlcrno npoBepru yueuufi acn-paura npzoreu"ii
ilonr{eHHbre 3HaHr,rfi Aff peureH Lrs. 3aAAq o[peAeneHHOrO
Tuna. Peeynmar caMocro.srentnofi pa6oru acrrn1talTa,
IIPE!;OTABNTTOUI;Uft C<r6Ofi II3JIOXEHI,IE B III,ICbMEHH OM BI{.II9
3a4awvs. rro olpe.{eneusoft TeMe, n xoropoft ac[r{)aHT
pacKphrBaer cy:tb uayuuoft npo6neuu, nplrBoAHT

uqHhre Tor{KI,I 3peHr4s. n
Orlerrouno e cpeAcrBo, rro3BoJrsrotqrre BKnroqr4Tb

ggrygg glgqqqB_brBarb co6cT eHHyro rorrKy 3peHru.

acrrupalrroB B rrpoqecc o6cyN4eur.rs cnopHoro Botrpoca,
npoOleurr u oqeHrrrb r4x yMeHrre apryMeHTrzpoBa:tb rr

Kpurepun oIIeHHBaHHfl orBeroB Ha Borrpocbr ycr'oro xapaKTepa Ha c€Mr{Hrpr.

5 6annos - BcecropoHHee, cl4creMarrrqecKoe lr uy6oxoe 3naHr4e yue6uoro Maropvana,ocnosHoft LI AortonHrlrelrHoft JII'ITeparypbI, B3a?rMocBfl3l,r ocnoBubrx r,ouflT uit rua\unJrrz1rhr B rzx



3HaqeHI4I'I AJrfl rpI4o6peraeMofi rrpo(becclltl. llpoxueuue rBopqecKr4x cnoco6Hocrefi B
rIoHlIMaHpII{' I43JIoXeHI{t4 I4 I{cloJIBoBaHLInI yre6uo-nporpaMMHoro MareprraJra.

4 6anna - [oJIHoe 3HaHI4e yre6noro Marepr{€ura, ocuonnofi p"oo*r6"gonaHnoft K 3agrr}rro.
O6yrarorqzficx nor<asr,IBaer cucrenaurrft xapaKTep sHaulrft no Aracnu[Jrr{He r{ cn<lco6en x
caMocro.rrreJrr,HoMy rrofroJrHeHrrro r.r ooHoBJreHr,rro B XOAe AanrHefirnrefi y.re6uofi pa6o:ru u
npo0eccuosalruofi AetroJlbnocrz. B orBoTax Ha Borrpocbr Ao[ycKaer He3HaqrrreJrbgLre omu6xv.

3 6anm - 3HaHrIe yre6uoro MarepI,IaIIa B odbeMg, ueo6xo4l.ruoM AJrr 4a-ur,nefrruero
ocBoeHI'It AI4oIII4[JII4Hbr, 3HaKoM c ocHoBHoit turepatypofi, peKoMerlAonaHnoft K 3aHtrr,Irc.
o6yvaroqraficx 4ouycKaer florpelrlHocrlr, Ho o6ra4aef Heo6xoAr,rMbru 3HaHr{.,rMr{ Irns. vx
ycTpaHeHr{r rroA pyKoBoAcTBOM nperroAaBaTeJrfl .

0 6a-nlron - o6napyxl{Balorc.fl cylqecrBeHnrre npodeJrhr B 3HaHr4rx ocHoBqoro .Fqe6noro
MaTeplrana, AoIIycKaIoTct [pI{HII[[rIaJIbHbIe ouru6xu [pI{ orBeTe Ha Bo[pocbr.

Kpurepuu orleHr{Barruq 3aAaHnq

) oaJInoB - [paBI'InbHbIe orBerbl AaHbr Ha Bce Bollpochl, BbrloJIHeHbr
II3JIOXEH6I JIO]]I4qHO I{ IOJIHO.

4 6atna - [paBunbHbre orBerbr AaH];n Ha
orBera cocrantxer 213.

BCe Bonpocbr, BbIrIoJrHeHbr Bce 3aIlan]|.|s' rroJrHoTa

J oaJrJra - npaBr{nbHhre orBerbr AaHbr ua 213
6orrnruscr yo (2 I 3) orBeroB KparKr.re, HepasBepHyrbre.

BCe 3aAaHI4JI, OTBeTbI

BonpocoB, Bhr[oJruenbr 213 sapanuft,

0 6a-nnon - flpaBrrnbHbre orBerbr AaHbr Ha MeHee
zagauui1 orBerbr KparKrre, rrepa3BepHyrbre, <cnyuafilmre>>.

% nonpocoB, BbrrroJrHeust meuee yz

Kpurepnu orleHrrrlaHrrrr pe{epara

8 6a-rrnon - yrny6neHHrrft aHalra3 rlo reMe lrcc,[e.qoBaH prfl., rrorHas. xapaKTe]pucrr{Ka
usyraeuoft upo6neurt c I'I3JIoxeHI,IeM Bcex roqeK gpeul{r, co6crseHHofi uosuqu vr, orrvrca1vre
uy1eft pelxeHl{t upo6neurt. Jlorzqnoe H apryMeHTrrpoBauHoe r.r3JroxeHr,r9. CoorsercrBri:e reKcranrt6paunofi reMe. osopnaneHze pe$epata Ha BhrcoKoM ypoBHe, 6es rpaMMaruqecKr.rx r{
cI{HTaKcrIqocKl'IX o[rrz6ox. O$oprraneuue ocbIJIoK ?I crrrrcKa nr,rreparypbr B coorBercrBr.rrr c
rrpeAbrBnreMbrMr4 rpe6onaur,rrlru.

7 tiarros : TBepAoe 3HaHIre r,rcc;re4yerr,roft TeMbr. He6oruuue He,qocrarKr{ Bcl4creMarl'I3a\vfi vI o6o6uesuz Marepl{iua. Coorne'rcrBr4e reKcra nrr6panuoii renae.
o(poprr'rneuue pe$epara Ha BblcoKot ypou*", des rpauuarr.rqecKr4x r{ cr{rrraKcr{qecKr4x o'rra6or.
ofioprraneuue ccbrJloK rI cnllcKa nl'ITeparypr,r B ooorBe'rcrBrrr{ c npeAb-sBJrf,eMhrMr.r rpe6onanraru'

5-6 6alnoB - 3HaHI{e ocHoB rlpeAruera (teurr). oruz6ru B rr3JroxeH uLr Mutwvraila,
3arpylHeHl'f, E cl4creMarvBaukrr4, apryMeHTaIIHI'I Marepl{a;Ia. CoornercrBze reKcra nrfpauuoii
renae' o@opMnleHl'Ie pe(pepara Ha BbIcoKoM ylloBHs, 6es rparrrrraarr.rqecro{x rr crrHTaKcrnqecKr{x
o[ra6ox' ofropuneHl'Ie ccbIJIoK I{ crllrcKa Jlr,rreparypbr rr coorBercrBrirr{ c [peAbrBJr.,reMbrMr,r
rpe6onannxlrn .

3-4 6atna - HeBepHoe rI3JIoxeHIre oc'oBHb,* BonpocoB TeMbr. iloruroe 3ar,rMcrBoBagr,re
nepBOTICTOqHAKOB 6es ccrrrox Ha Hr{x, orcyrcrnr4e alaurv3a.

Kpzrepuu orleHr{BaHrrfl AoKJraAoB

8 6e'rnos - qerKoe, apfyMe'TldpoBaH'oe ra3Jroxe'r{e reMbr, yBepeH'oe BJraAeHne
Marepl4aJlovt. flomroe coorBercrBl{e AoKJIaAa, TeMe. fpavrornoe r{3JroxeHr.re Marepuug-, xopourzffmareparypuufr tr3hlK. ?Icuonlgonanne rel4oHcrpaq[ouuoro MareprraJra 

- 
(upeseHraquu),

rloAforoBJlellHoro Ha BbIcoKoM ypoBHe. llpanzlrnrre orBerhl Ha Borrpocrr. fny6oroa a"urr11
rrpe.4Mera.



7 Salnon - apryMeHTI4poBaHHoe [4:3Jrtoxe'r,re reMbr, yBepeHHoe BJraAeHrre Marepl,ranoM.llonnoe coorBercrBve AoKJIaAa TeMe" ?Icnonr:lonauve AeMo'crparlkroHHoro Marepr.raJra(upeseuraquu), no4roronnennofi Ha BbIooKoM ypoBue. flpanunrnrr,, otu."u, Ha Borrpocbr.
'{onycxaerl He3Haq[TeJIbHbIe oilra6xn B H3JroxeHrra Marepr4a,ua (4orrn age) u B orBerax HaBOrrpocbr.

5-6 6annon - I43noxeHl4e TeMbI, AeMoHcrpr4pyroqee 3HaHue ocHoB. orcyrcrnraecl{creMHoro l{3JloxeHxfl MareprraJla, qsrKoft apryueHriulru, Oruu6r<z B orBerax Ha ]Borrpochr.TlcnonrgolraHue nelioHcrpalrl{oHHofo Marepraa.ua (npeseuraquz), rroAfo:roBJreH'oro Ha rKopolreMypoBHe.

3-4 6atna - I43JIoxeHI{e TeMhI, AeMoHcrpupyrouee 3HaHlte ocHoB. orcyrcrnze
rrpe3 eHTarlllu. OrcyrcrBr4 e orBeroB Ha Borrpo cbr.

3. OqeuovHbre cpeAcrBa
1. flpaxrra*recKoe 3aHsrr,re. Itnaccuqecx[e MeroAbr co3AaHus coproB KyJibrypHhrx pacreurzfi(Aocror{Hcrna ra HeAbcrarxz)
Ipoexruuii ceuuHap. Bonpocl,l:
1 . Pexona6rHarl?roHHa.rr ceJreKrlr{fl .

2. [Iog6op poAr.rrerrbcKr4x rrap An,
orAaJreHH afl ru6pu gits ar\krfl ,.
3. SrcneplrMeHTaJrbHbrfi tryrarenes.

cKperqnBaHvir. Turw cKperrrr4Banufi . Bnyrp rrBrraoBax u

Myrareuu (xzurarauecr<ue, $ra:uuecKr{e, 6zonora.recrue),
A03br.
4' ferepo:lrc' 'reoPnz' o6rxcurrorql4e MexaHr43M rerepo3vca. oSSeKT ferepo3 vrca Bpa:rrr.rq'brxrroKoJreHlrtrx ru6pz4oe.
5. or6op, MeroAbr o16opa, [pr{MeHreMbre B ceJreK[rrur.

3aAanrze: Aocrol{HcrBa I{ HeAocrarrll KJraccnrecKrzx MeroAoB (TBopqecKqe gaAanne).

2' flpa*uueoxoe 3aHtrl{e. Teoperuuecxoe n npa*TfiqecKoe 3FraqeHrre Kno'aJr'HofoMr4KpOpa3MHOXeHr{-{. rlrErarenrubre cpeAbr rryJrrrrr.Br{poBaHr4.fl .
hccle4onarem,cKnft ceMrrHap. Boupocu:
i . KnoHa,uHoe MrrKpopa3MnoxeHrze pacreunfi .
2. O:4opouteH.ae rrocaAor{Horo Marepr4ana or ]lr.rpycon.
3' flperzuyuecrBo KJIoHaJIbHoro M[Kpopa3Muo)Kenrrtfl HaA o6rr.ruHM nererarr,rBHrna. tsrr6opsKcrIJIaHTon' I'Icuo*soBaHI4e Mepl{creMHrrx rxaHefi AJrr rroJlrlenr'f, 6esnr4pyc'oro Marepr'ana.4' 3raurr MI4KpoKnoHaJIbHofo pa3MHoxe'v.s..Bnnsuue Sar<ropou nun'aarra"""aaKr{x,TaK r,r$anropon o*pylKaroqlefi cpe4rt lrpoSavecn:ril(, ropMoHaJr.'Hbx, Sa:raue:cxax) na rraop([oreHe:pacrenvfi' llpxvrofi coMarrlqecxnfi srra6przoreHe3. llparcruvecKoe 3HaqeHr4e MeroAa.5. cocraert rr'r''arenb'brx cpeA Anr Bbrparq nBaHLrfl.KJre)ToK pacreHufr .e ocnoB'rre Ttrledonanna x na6op aropnr46lrorexnor"."ta.r*"* zccne^onalruft.7' Mero4rr crepl{n}r3aql'Il4 xrIAKIzx Ir rBepA'rx [r{T'areJrr,HbIX cper. crep !rnu3aL\r4s. n.ocyAbr.Crepunzsaqx{.rr pacrr.rreJrbHofo Marepr{ara.

3a4auIae: cocraBl4Tb 
- 

cxeMy o3,4opoBneHrnr [ocaAoqHo.o MareprdaJrar c ucrroJrb3o]laHr4eMMepl{creMHoft rxauH (na nprzuepe rapro@em). flarr orrrrcaHLre KaxAo1.o ora,,a. flpw onncawunooparrarr BHTIMaHI{. qa creAylorqee: oco6eH'ocrrr Mepr{creMHofi rxa'r.r r,r ee kcfiorb3oBa.rr.re An{o3'4opoBneHl4t [ocaAorlHoro Marepl{ana; }} naKr{x cJrrrarx rrcflonBy]For TepMorepalrr{ro r{xeMoTepaluro; ocHoBurre Qarrophl' BJll4tror'ure Ha essexrznuocrb rrpoqecca o3AopoBJrerrr4-f,.

3' flpaxrvveoKoe 3aH{rrle. oco6euHocrl,r rronyJrsqvfi rymruBrzpyeMhrx KJreroK in vitro. cuuresBTop[rlHhrx lrera6omaron.
llccne4osarenrc:r<rafi cgMr{Hap. Bonpocrr:
1' oco6eunocrLr rrorryJrrqufi rynrr"""py.*uo r$reroK in vit.ro.



2. Mopsororr4qec*a-f, rereporeHHocrb pacrr4TeJrbHbrx rrcauefi in vitro.
2' I{vroreuerl''ecKat rerepofeHHocr' pacrrrreJrbH'Ix KJIeroK. llpuunnr,r IiI MexaHI43Mbr.3' fny6rzHuoe KynbrrIBIdpoBaHHe KJIeroK tsbror,,nx pacrenrEfi. cycneusraoHHar KyJrbrypa KJreroKBbIcIrIrx pacreuuft' rlony'reuze KyJlbrypbl KJreroK r,r3 KanJrycuofi rr<auu. ocrroegrre [pr,rgrlr.{[brrny6r'nuo.o Bbrpauu Ba'r4s. Kynbryp KJreroK. Heo6xo4u^a afl arlnaparypa.4' (Dnguxo6voxrlMlrqecKlre oco6eHnocr:ra rroBeAe'r,r.rr KJreroqHbrx norynxgnrt B rlrrKnelepr4oAr4rrecKoro Bbrparru4BaHrrr.
5. Llcnonr:loBaHrre MeroAa KyJrbryp'r t43onr4poBaHHbx KJreror u rxaueff
rraeraO0rzron. Kynmypbr KneroK r4 TKarreft pacreuufi rax rrcroqHar.,z
nera6onuros. l{i\,r^ao6 rrnvsar\Hfl. KJreroK z -rrcanefi pacrenraft .

B CLIHTe3e BTOpI4r{HbX
rIeHHbx BTOpI4rrHbD(

3a4anrae: [peAnoxure rexHoJrorurr' [on) {eHr4r JreKapcrBeH'brx npelaparoB pacrarenbHofo
lpo?Icxoll(AeELrs' c KoHKperHhrMI{ nplrMepatinu, o6par{at BnLIMaHr,re Ha cuequ(fur<y pacrrzrenbHbrxKJIeroK, $a:u pocra, rII{TareJIbHbIe cpeAhr , ycrroBrrfl $epnaenraq vwr pr rrr[br 6uopearropon(npereural;ur, 4orla4).

4' llparr,uecKoe 3aH''TI{e. KynrrrznupoBaHrze He3penbrx 3apoAbrlrefi cerrqu An{ rrpeoAoJreHkrflcrepI4nbHocr[ y or.4aJIeHHbIx ru6pu4on. CouaxnogulJlbgat I{ raMeroKJlolraJlbua.f, r43MeHqrrBocr6.Ceuzuap. Ilonpocu:
1. cnoco6rr [peoAoneHrns crepr{nbHocrrr y orArureHHsrx rn6pu4on in vitro.2' flpo6neMbr 

''onyqe'rls 
MextBrIAoBbIX rz MexpoAo.nrrx ru6puroB paqreH uit rpa4wlr4oHHbrMr.rMerolaMz t.:rr6pu guzalquu.

3. Mero4 Ky.rrbrrzBr4poBaHrrfl He:peJrhrx sapo4rrrueft u ronyrregr,re ru6pu4nrx paLcreHHfi_pereHepaHToB.

4' TexHuIca orIbIJIeHI4s, BbIqJIeHeHHfl I4 Kynbrr4Br{poBanu.rr 3apoAbrrrre its.anwtatenr'of cjpeAe.5' rlolyvenrEe pacreurzft-pereHepaHToB Lr ux orIeHKa rro rro*a3areJrrM Qeprran*rocru Lrxr43Hecrroco6uocrra.

3aAanne: orncarB gTarIbI KyJIbrI'IBupoBaHr,rj[ B yoroBr4.sx in vitro c rleJrbro [oJryrreHuf,xl'I3Hecrloc06nrx pacreHl'rfi-pefeHepaHToB He3penhD( 3aporbrrxefi (ua KoHKperHbrx rip'MepaxcKperqr{BaHws. pacrerr4fi , orHocnqr4xc, K pa3nrdqHhrM nzAarr.r).

5' llpaxravecKoe 3aH'f,Tlre. co'reraHue Mero,n[oB aAarIT]aBHoii cracrerrarr cereKq]I]r u reHetrqecroft
rzHxeHepr4 r.r pa<;reHzfi .

Llccle4onarelncrcnfi ceMr{Hap.
3aH_srue [ocrpoeHo Ha ocHoBe

rrpeAnoxeHHhrM BonpocaM.
Boupoctr 4nx o6cy>n4 e*Lrfll

cr6cyx4eHzx coo6nlenuft actupaH:ToB [o

l . Tpaucrenr*re pacreHr'x r<apro$erx ycrofi ur{Bbre K KoJropzr,{cKoMy xyKy.
2' 3sserra'Hocrb npr'MeHeHr{r rpaHcreHHr;.0( pacreHlrfi r uzpe.
3' 3uaqesue reHerl4rlecrofi I'Imreuepr,rr4 .B noryqeHtlu 6opln pacreur,rfi, ycrofrvrEerx KcrpeccoBbrrra so3Aefi crBrr.flM.
4' flocrouHcrna' v HeAocrarKlz MeroAoB coxp€HeHrz s pacrprreJrE,Horo Marep'aJra BHeKOHTpOn[pyeMbrx r{ KoHTp o Jr}rpyeMbrx ycJroBrrrx.
5' llpo6nerrabl pl,cKa ,n 6r.o6esonac'ocrI4 ftcrroJrb3or]a'r{fl reHerr4qec*}r nao4r,r(puqupor}a'HbD(
rrpoIyKTOB.

6' ocnoeHHe HanpaBneHHt KoHcrpyllpoBanr.ifl TpaHcreuHrrx pacrenrr it,yct:oiruuBbrx K 6ores'sN{.7. feseruqecKar r.rHlr(enepru pacreuufi _ ((3aD r4 (rrpoulrB).
8' rlpuueueul4e reHerlzrrecroft :rpaucsoprvrau[r' B 6zc,rexs,rn orurr vceneKrlr4r' pacreuafr.9. Mero4u repeuoca feHerr{qecKoft nu$opvruqr" *.ro4y o6rexrarran.
10. ocuonnbr:e r,rr4poBT-re reHAe'urrr4 B pa3Brd'rrfl [pora3BoAcrna 6uorolnr4Ba.
1 1. Ponr re'errrqecKofi rEuNene pvLr Bpa,uanrr sKoJro.r4rrecrzx npo6neu.



72. Attatms HafrHo-Texnz.{ecroft n uareurnofi
rzHxeHepr4rl paureHrafi .

zH(poprrraqva B o6nacrw renerzqecroft

13. Hanpannenurrfi MyrareHe3 rr reHua-a r4HxeHeprzf,.
14' llpuuunbl yrparbl I4 yMeHblrreHl4.fl pa3rFioo 6paznxreu.(pon4a Ar{Kr4x pacrennft, )Kr{BorHhrx r4MaKpooprurHr43MoB rrpr4 Bhrpaq r4Baluu fM_pacieuuit.

Kourp o.irrnbre B orrtrr o cbr K KaHAr{A arcKoMy gK3 aMeuy :

Pasden 1' trIc:mopun, co,peMeHHoe cocmanHue, nepcne*musbt paSsaktun 1uomexno"rroeuu a
r. n,o".",,*ii#f #I'"K;{:;v:;:'#i:":,:{#:::"-::;::;':""^, 

orrr4paro,qeec, HaMexAHCTII{lIJIr{HapHbIe 3HaHr4r.
2' (Jcnonnrre o6tacru [pI{MeHeHI'Is coBpeMen'oft 6uorex'oJrorur{ rir oc'oB'hre eeacneKT6I.

3' onpe4eJlerll{e xv3HI4 v cnoficrrra }Kr{Boro. vponnra opraHr.r3arlzn Nranoff Marepr,ru.

fffirffiT;X:'HacrIeAcrBeHHocrI'I 
?I Bocrpo^BeAeHrrr. crpoeure nrpau ero ponb B

4' o6rrnen BeqecrB KaK coBoKyrlHocrb rrJracrr4qeoKoro r{ o'eprerurrecKoro o6ueuon.xzsHeuurrfi IIi{Kn KJtreroK 14 TI'IrIhr KJlerogHoro AeneHras (anruros, MI{T'3, rraeftosJ.5' 3arcoHrr Men4enx E Irx l4HTeplrper arr4s. c TOqKrr 3peHar xpoMocoMHofr reopzaHacJIeAcrBeHHocrI4. flacne4crneHHocrb r{ trcMeHqr4Bocrb. Oopnau r.r:rarru"'uo""".6' ocnonsble [oJroxeHl.t SBoJltoquounofi Teopur4 r{. ,{apnuuu, aa orn"or" or reopuuJlarraapr<a' (Doprrau orpopa, TI4rIbI nz4oo6pas eBa'Lr',ooiounura rryrr4 oBonroq,nnn.7' MonexynrpHble ocHoBbI OpIaHI43AUVU XpOMOCOMbT. Oylrxqrnz AHK, fucroHoB, pHK nKJleroqHoM uela6onugn'te' cqeuleHlre l, Kpoccr4Hfonep. Pelcou luuaguxy 6arcrepwo$aron.8' flonoxeHrle MLIKpoopfaHI43MoB cpeAr{ Apyrux opraHr43Mon. canpoprzrhr, [apa3rdrbr,rlaroreH'hre Sopur* flprzuqunu *ou"r",p-touu^ii" 6axrepafi: ey6axrepurn, qraauooaKreprr4,

fi%111fi:t##o.l"u"T::"ff."##' 
rporl4croB: BoAopocJu4, upo*efi'r,ve. rpra6'. Er"py.",.

9' MexaHzsM fiocryrlneHlz.'B KJI.TKI']: gyKapr{oroB t4 rrpoKapr4oroB SK3ofeHHbrx BerrlecrB.10' (lnoco6rr KynbrI'IBIrpoBaHrI.' MrrKpooprarr".*,ru (nepuo4zrrecKoe, HerrpepbrBHoe,urvrvro6unu3€'Iu'{ KrIeroK rE sepveHron). cuo'r;"il;il;brypbr, KoHcoprrr4yrr,*r. rlprznq.nrrbr rrxKyJrbTr.rBr{p o ll aHr{{.
I1' IVIeraoonI.3M MaKpoopraHl'I3Mon.IlsazMocB.f,3b 6vocunrer[qecKr.rx rr g'eprerrrlrecKrrxnpoqeccoB' llons'rrze <6rzonoru'recKoe oKl{cJreHrre>. ocobeHHocrr.r unanrpo*, TpaHcrroprHhrxcI'IcreM Ml{I(poopraHrl3MoB' Anaspo6uue ,'poqeccbr oro4creHr4.s. A'a:po6uoe .qEXaHr4e.BpoNeuue.

12' A'spo6uoe AbIXaHI4e' Pa^:uoo6pa:ze cy6crparor, oKr4cJr.seMbrx Mr{KpoopraHrr3MaMr{(uprapo4uue 6rzouorraMepbr, yrneBoAoporbr, r(ce' o 6ui,mrcufi Ap. ).13' toc<l6eunocrra 6arr:epvalbHorr,) r[orocr.iuresa. BrzocrEsre'rrqecKr.re npoqeccbr.Accuurar'sqr4oH'a-f, Hr{Tparpe.4yKrlr{{, cynrQarpeAyKrlr4s, asorsurcaqzx.14' ocuonuug MoHoMepbI KoHcrp'y*Tr.rB'oro N.rera6orlrs^,{a. ilyru o6pasonaHua rr4anrueftruefo ux ucrloJlb3oBalufr.3ua're'I'Ie uri:rfia r:pr,rxap6ouoBhD( KrIcJro, , .o"oucr.rJrirrHoroIlyHTa B KoHorp.yKTr4BHoM naera6orzsMe.
15' cmlres JII4trHAoB, rlonucaxapr4.qorr II Apyrr4x KoMrroHeHToB KJrerKr4. rlpa*rz,recxoe3HaqeHI4e 

'T'I'IX 
npoueccoB' O6pasonaHze MIrKpoopraHlBMaMr{ 6zororra.{ecxz aKTrrrBHr,rxBelriecrB: Qe:pnaeHron;, auru1uorlrKoB, BrrraMHHoB, ToKcaHoB. llepnravurre r.r BTopuq'.reivera6onurrr. llx ponr B fipupoAe. llpaxruveoKoe vcrroJr63oBaHr4e.

16' cener<qus, re'erl'IqecKl4e oc'oB,il cene*rllrr4. rlousrrae o rerrorrzrre u Qeuorune.Hacle4CrneHIrOCTb, I4sMeHqI{BOCTb, or6op *"opoop,rnr{3MoB. per<ona6.anarlzs. flong,rne oreHerl4Ke uouylsqufi I4 [olyntquonnoft 
"ar*n ""ioc1z. Mero4hr ceJreKur.rr4.



17. BuocSepa u pacrpocrpaHeHr4e Mr{KpoopraHr{3MoB.
KpyfoBopoTax yfnepoAa, a3oTa, KlrcnopoAa, cepbr.

Vqacrue Mr,rKpoopraur.r3MoB B
Oopuu B3ar4Moorrrourellr.rfi

MAKpOOpfaHrr3MOB.

18. Ilousrrad rena B ..KraccuqecKoli,, 
a

MeroAoJrorun rennofi rinxeuepr.Iu B pa3Br{Tr,Ie
reunoft r,rHxeHepr4tr 4lr 6uorexuoJroftrr4.

MoJreKyJrrlpnofi reuerzKe, ero DBoJrroqxu. Bxna.u
MoJreKynflpnoft reneruxz. flpuxlaAHoe 3uaqeulre

19' rlpupo4a reHervqecKoro Marepl{an:a. oc.oeuuocru crpoeHr'r reHer.'qecKoroMarepl4ana IIpo- II syKapIior. Tpancrpuruqur l]HK, ee KoMrroneurbr. pHK-nonur\{epa3a 
r.rnpoMorop. Tpancnauur, ee orarrbr, $ynrqur pu6oconr.

20' feneru'Iecrl4fi KoA I{ ero cnoftcrtua. P"rroruaqur AHK H ee r,eHerra.recxufi KoHTpoJrb.Perorra6IEuaq[t, ee r]IIIhI I{ MOAOJII{. Mexauzgnabr pefiaparluz [HK. r]saaraocns3b rr'oqeccoBperrJrr.rKaur{z,pexoru6raHarl4Lrkrpenapa\w.

21' Myraqzou'rrfi npoqecc. Ponl dproxr.rMr.rqecKr4x MyraHTots n $opuupoBaHr.rrr reopr.r.r(oAIrH feH - o4zn $epueur>. KnaccuQumaqux .uyraqufi. dno"r:aH"ntfi; r{HAyrlr{p()BannrrfrMyrare'e3' KnaccuSzraqzx Myrarel{oB. Mooenynxpnrrfi MexaHr.r3M MyrarcH%a.I4yeuru$uKarlus u genexrlr{r MyranroB.
22. cynpecc's: B'yrpr4reH'ar, MenffeH'arr r $euorrnvqecKa_r.23' BnexpouocoMHble reHerlzqecK,e gJreMeHThr. rna:rraz4rr, vx crpoeHr4e vrxlaccvlSrzrcaL\Hs" Murpupyrorque reHerurrecKrlre sJreMegTbr: TpaHcrro3orrbr 14ISuocne4onarenruodru, r{x poJrb B reHerr4rrecxou cl6naeue.
24.kIccnego$auue crpyKrypbr ra Syurqzu rena.
25' SlervreuDr reHervqecKoro aHarLI3a. {uc-rpaHc- KoMrrJreMeuraqzouHri6 recr.feHerz'{ecKoe Kaprl'rpoBaHI4e. ozsu'recxzii auanng crpyKrfypbr reua. pecrpr4Krrr4oH'br it attmuz.Mero4u ceKBeHr,rpo nauus. B trsnreuze S yrrxqzz .*r"."
26' Perytnlrrt eKcrlpeccIrkl reHo'. KouqeuqHr{ olepoua r{ peryJroHa. KoHrpoJrb HaypoBHe uElrrryaUxv rpaHcKpl{nqzz. flporraorop, oneparop I{ peryr.{Topuue 6erxyt. floglmunurrfi

rr Herarr4BHtrfi xourpoJrb gKc[peccr{r{ reuoE.
27 ' Me'xasrl3M reHHbrx uyraqzfi, lleHerllqecmuft nourponr. (DepnaeHTbr pecrprtKrlr{rr r{uo4a$zxaquu, BrrAeneHlae u KnoHrrp,oBaHrre reHo'. B"nropu, 

^ 
4o" MoneKy.rr{pHor.oKJIoHI'IpoBaHrI{' flpnHquurr KoHcrpyldpoBaHrrr pexorvr6uuanrHhrx IHK r rrx BBeAeHr.r, Bpeq[nr{eHTHhre KJreTKr.r.

28' Ponr 6r'orex'onofI4l' B rIpaKTrIKe LI rtro3HaHrzr,r (fyu4arrreHraJrbHbrx ocHoB opfaHr.r3arl?rr.H $yuxquoHlltr'oBaHrrt pacrl'ITeJlbHofo feHOMa. rlpelauy'ulecrBo ceneKrlr{rr c r'crroJrb3.tsaHr{eM
MeroAoB rlo cpaBHeHvlo c rpaAHquosuofi npla oAlrl{aronofi roneqnofi qe.nn - [onyqeHpre HoBbxcopToB.

29' KnonaribHoe MI'IKpopa3MHoxeHI.e)pacrer{uft, ocHonHbre gTarrbl:, Sarroprr, B*rrrrc,oueHa rlpoqecc' Po'lr reHorllla 14 gKcrIJIaHTa n eS$exruBHocrlr Mr.rKpoKJronuurbuoro pa3MHoxeHr.rs.Kallycuax rKa'b' HexeJIareJIbHbIe tBJrerrut q)lr ee Qopnaupon a'yrv, ((o[yxoJreBhreD rr(npI{BbIKIrrI4e))'rKaHrI. llpuvaurt feHerl{qecKofi ueo4uopornocrr,r Kannycgbrx KJreroK30' ocnonHbre KoMloHeHTbI rII{TareJrbH'x cper, uaz6onee .nac'o rrclon*yeM'x rn,KanJlycofeHe3a, pa3JII4qHbIX TIzrIoB rrlop@orenre3a LI KJloHaJrb.soro MnKpopa3MgoxeHr.rr.
31' 3ua'Ie'ue 6rao'exuoloruqec*rl:K MeroAor B [oJrr{eHr4r{ orAaneHHbrx ru6pu4onpacr:euuft' KylnrunHpoBaHH{ He3penblx :apognnnefi B ycJroBrz{x in vitro. flonyueHraenpororlnacroB y pacteuufi, cJIIr.f,HIre. FlocoranonJreHlle xneroquoft o6ono.rxr,r, r,eJregr.rerrpororrnacroB tr pereuepaqun pac.rewnft .
32' An4pore'e3 u rl4Hore3. floly'reHr,Ie ralJror4A'brx pacreHr{fi n rynrrype rrhrJrb'r,KoB r{nhlnbllbr' oaKroprr, oKa3blBarorll{e naz(5olee cyulecrBeHHoe BrrvrflH're Ha rrporeKaHrreaHApore'e3a' ,[urannoz4Lrcawrfl. [oJlyqefrHlrx rannor{/{oB. TeoperugecKr.re acr,ercrbl LrnpaKTr.rqecKoe 14 crroJrb3oBaHrre rarrJrorr.rloB.
33' Sraurr MyraLIIroHHoft celerqrrt- pa.crelraii n ycnosasx in vitro. pagn^rrre Mex,{yreHerl'IqecKoft ra snureHerl'IqecKofi nprzpo2tofi uugyq"po"u"rr"r* uyraqufi. ocsonnrrer rr.rrrbr



Myrallufi, I{HlIyqupoBaHHbIX B ycJIoBI{tx in vitro. llpzuzurr Bo3Hr,rKHoBeHr.rs caMoKlon:alr'ofr uraMeroKJlona-lrruofi I{3MeHq[Bo grvt kr ee ltpaKTlirlecKoe IzcrroJlb3oB a11re.
34' ocuonuue 6zoo6rexrrr 6uorexHoilor^n: npoMbrrrneHHbre Mr.rKpoopraHr.r3Mrrr, KJrerKrrII TKaHI'I pacreurafi, xl'IBorHhrx u qeroBeKa, bzoraranpl3aropbr, B ToM r{r.rcJre peKoucrpyr.rpoBaggble

rIpoAyIIeHTrr 6raonoruqecKl'I aKTI'IBHbrx IlerqecrB (cenemqrr, MeroA pexorra6ranaurHrrx [HK,ru6pz4ouuar rexuolornr).
35' cupre 4nx 6ptocllurega u oqeHKa ero 6rnorornrecrofi: qeuuocru. c)cHosH'errcroqHl'IKl{ ylrnepoAa, asora' (focQopa, MI{KpogJIeMeHToB. I4ccne4ona.upre HoBhrx ucifoqHzKoBcr-rp6'g (BKJIIoqat BoIIpocEl ero npeABapl4relrnofi odpa6o:rra), paspa6o:fKa HoBb1;1 rrprrrrreJr6Hbxcper' B ToM qrIcJIe BKnloqarcqux 6uocrrzMyntropbl u Apyrue oJreMeHTbr yrrpaBJreHlg r4orrrr.rMr{3arlu[ [poqeccos 6uocuHrega.
36' lfinnonrre TexHoJIorI{qecKI4e [prreMbr M oco6eHsocrra Kynbrr4B]rpoBa'r4{

MI{KpoopraHIlt3MoB, KJIeroK z rxaHefi pacreHufi, }KLIBOTHrTx v qeJroBeKa. HeupeprmHhre nrpoqeccbr
KyJrbTrzBr{poB€rHr4r. Teopux xeMo crara. AnrocereKrlrt{ B XeMOCTare.

37 ' llonyu-enpepblBHhre (fed batch culture) vr. repr4oArdqecK'e npoqecchrKynbrI'IBI4poBaHrIs' KIaHerr'r'recKoe orlucaIll4e rlepr4oAr,rqecKoro KynLTr4BI{poBaHr{s. y4e*nlre
cKopocrl'I pocra 6[oMaccrt, 6uocuuresa ry)oAyxTa r,r norpe6narr" ryoatpu"o". flonsrue o C-uole 6r'ouaccbl' B'rsHue 3arpar cy6crpara Ha no,{Aepxarrue xr,3HeAesrenb'ocrr.r, Ha Berraqr.rHyKaxyrqeroc.f, sroHoMrrqecxoro xoeSftuqueura.

38' MoaenI'I KI{HerLIKra 6uocuure3a npoAyKron uer:a6oJrr{3Ma B 3aBrrcr{Mocrr.r or y4enruofrcKopocrl'I pocra, Bo3pacra Kynbryphr' KoHn:eHTpaIIuu cy6cT paron u uera6oJrr4ToB B cpeAe.39' oco6e'Hocrl{ 
''onyqeHl4t 

I'umo6vnzrouurr""r* 6zoo6rexr:oB t4 r,rx frprrM€:HoH're B6rzorexnonoMu' [zS0ysrao'Hble orpaHr4qe]Hra.rr npu ucrroJrb3oBaHrra uuvo6zru3oBa'Hbrx
Qeprraeuron rr KJreroK.

40' Meroabl KoHrpoJIx cuequSuqecKl,Ix rapaMerpoB rrpoqecca Qeprraeuraquu. llnnonsreTexHonofllqecKl4e [pI{eMbI cTaIiLrI4 BhIAene]:{I4t I{ oqrIcTKI{ IrpoAyKToB 6nircnnresa.4r' onoraqza KJIeroK ,r 6elronrx npoAy*on r.r3 ryn'rypanrHofr xrrr{Kocrrr.3rcrparupoBaHl'Ie [poAyKToB 6[ocuuresa zs 6flbrr{utru, rrnpooprar'rr.r3Mots x,AKoo:frMr.r r{cyrIepKpHTHqecKI4MI4 xuAKocrsM[. I]eurpro6eNHat sKcrpaKrlrz{ na6unrnlrx [poAy]KToB r.r3Kynbrypanruoji xrEAxocrn.
42' cyrura na6ulruux 6IEolpo4yxron u xr,rBbrx 6uonpeuaparon. Tecrzponauae6r'ronoraqecKrl aKTIzBHbrx BeIrIecrB rro Tr4rroBbrM cxeMaM. Bonpocrr HaAexHocrrr r,r 6es.[acurrxycronaft sKcrrnya-rarlzrr, KOHTpOn.a 6uonpouecoa, oxpaHbr oKpyxarcqefi r;pe4rr.

Pas d en 2, o 1nacmu np aJweHeH un co 6p errennoti d uonrcxuonozuu1' Arpo6arcreprru B KaqecrBe nextopuofi 
"nr"r6*u, 

n reuuofi r{H}Ke'ep[rr pacreuzfi.KoHcrpyupoBaHr.re BeKTopoB.
2' Berr:.pr'r Ha ocHoBe AHK- ra pHK-coaepxarqrx Er{pycoB pacrenufr.
3. Ber:roprr Ans rp.rrMoro repeHoca ![HK.
4. 3xcupecc[{ qpKepoAHbrx feHoB rB KJ]erKax fr'rc,,rux pac:reuuft.5' fen'as I'IHXeHepI{fl pacrl'ITenbH',rx opraHeJrn. rprauenerrze MeroAoB reHHofiITHXeHepLM B l\4toJreKyn{pHo-reHerl4qecKoM r4ccneAoBaHr.r}r llbrcrrrr{x pacreuuft.6' flp.6nerr'*r 6zo6esonacHocrl,I pa6or c rpaHcreHHhrMr,r pacreHr.rrMr.r vt HXI4CIIOJIb3OBAHIdI,

7. 3agauu, penaeMbre MeroAaMrr rennrofi
B coBpeMeHnoft 6uorexHoJrorv[.

r.rHxeHepl4a pacreHraft B ceJrbcKoM xossficrne u

8. ocuonnrre HalpaBJreHr{r KoHcrp ytr.poBaH'rflrpaHcre'Hrrx pacreHrafr .
9' Ycroiiq[Bocrb K Bpe.{nrenf,nn, rep6raqr,r4ur, rr^*o.e'aM, K crpeccopaM.
I 0. Yly.111eHr,re KaqecrBa rrpo,qyKrlt4rr.
I 1' fe:uerz'recru rpanc(foprr,rilpoBaHnbre KJre'TKrr v TKaHz pacreHzit KaK6r,r orexu ouo ruqe cKrr e o 6r ermr.



12. IrlcnonrgoeaHze
oKpyxarcqefi cpe4u.

reuuo-t4uxeuepHoft 6zorexgonorrzv u upo6neua 3arr{rlThr

13' r'opusour*u'*rft 
',epe'oc :rpacre'o]r n 6raory, Bo3HHKHoBeHrze M)/TaHTHhrxopraHr.r3MoB c HerrpeAcxa3yeMhrMn cnofi ctllanar,r.

14' llo'snreHlle pe3l{creHTHbrx x auru6zorr4KaM, r'ep6aqu4au, I}t-eurouoroKcLr'y 
6opruropraHr{3Mon (oynepcopntrKoB, cyleplapa3rirroB, cyleprraroreuon).

fMp""r:;;flon'ruesrae 
KoHIIeHrpaIIur recrllql4roB B o*pyxarorqefi cpe4e npr{ Bbrpaqr.rBa'rrr,r

16' vrpara u yMeHbmeHl4e pa3uoo6pasux .euo(fou4a Ar4Kxx llacreuufr. yueurruennecoproBoro Lr Br4AoBoro pasHoo6pasru KyJrr,TypHrrx pacreHv fi .
17 ' Lr/,eurusurcaqzr |MPI B rII'IueB'rx rpoAyKrax. cran4ap:rrr, Mero4'. MapxzponranpoAyKToB, coAepxrarrlax f MIrI.
18. focy4apcrneunrrft KoHrpoJrb

reHuor4HlxeuepHofi Ae{TenbHocrr{.
v rocyAapcrBeHHoe pery.m{poBaHr,re n o6nactz

19. llporrarruureHHrre rrrraMMrr-rrpolyrleuTbr. Cuprena-a 6aza. Tpe6onaHux,rlpeAs{BnreMbre K KarrecTBy foToBoro rpollyKTa.
20' Mvnpo6uoJron4qecKoe [poI'I3E]oAcrBo r(opMoBbrx awru6uoruKoB, KoHrIeHTparoBBI{TaMI4HoB KopMoBof o Ha3HaqeHI{t, BaKIII4E[ z upo6uorzKoB Anr )rs4BorrroBoAcrBa.21' 6raorex'oJlofI4l4 6axrepuanbHblx z rpu6urx cpeAcrB 3arrlr4rbr pacreHzfr or rlpeA'brxHaceKoMbrx (aucexraqz4sr, Syuraqu4u).22' zcnonrsonaHue MI'IKpoopraHI,r3MoB lJrrfl KoHTpoJrr drztouar:oreuon. 23.Buorexnonorur aHrz6r'roruxos ttpot"" donesuefi 

'fu"l,"rrrft, 
6arcrepva-ub'hrx y4o6pe'r'ft,crI{MyJL'ropoB pocra paureuuft ropMoHtulbHoft npzpo4u. z+. cr"*iiiq", porru pacreuafr6axrepuru[: cr{HTe3 $aroroprr.ro*rou t r.r3Mo*reHr4e ropMoH'Jrb'oro craryca.23' Mzxpo6noJroruIqec*oe [pol43]toAcrBo r;r'Avr*urya'rbH'rx opraH[qecKr.rx Kr{cJror

ffnfff;J"tffil*, 
acnaparvlHoBar{ xr'cnor'), Qeprraeurunx npen:aparoB Arrs uaqenofi

24' trlc,'onrsona',ne Seprrlenron r;Jlf, TeKcrrzJrbHr,rx, Kox(eBe'Erbrx TexHoJrofrr it, npurrpoI43BOACTBe cTl{panbHbrx [opo[rKoB.
25' I4cnonrsosaHue MeroAoB ttxtwo6unuzarrvpt 6voo6re*on B MeAr.rru'cKrix6vorexnonorrzflx r4 B .4rrafHocrrzKe ga6onenarrzft 

.26. ocsonrr conpenreunoft uuuyuo6uorex'oJrorz[. fia.pugouHa-r rex'rcfiofln".?Icnonrg onaHr're aHTr{T en Ailfl. oqucrKr.r 6v ono ru.reaor" *"4oo cre[.
27 ' Tunrr BaK'I'IH lr vlx Ko'crpy[poBaHrre. Kynrrypanb'b]e z re'Ho-rzHxerrep'breBaKqrrHbr. flpou snogcrBo cbrBoporoK.
28' flpenaparrr Ha ocHoBe xHBbIX Kynbryp MriKpoopraHra3r{oB (uopnaosnopu lrnpo6zornrz).Zturuynoceucopbr. J --Jr -

29' KoncrpyupoBaH'e v rpoI43Br)AcrBo reHHo-rrm*e'ep'oro rr*cyrr.r*a. ,{pyrzereHHOr{HXeHepFrbre JreKapcTBa 14 [pelapaThr.
30. llpousno4crno [MMyHoMo,4yr.slcpoBr rrMMyuocrr,rMyJrsropoB 

Lrr4MMyHOAelpeccaHToB.

31' Marcpo6uoron{qecKoe npol'3BoAcrBo n.go6nosrreMbrx ucroqHr4*oB grepr,nr4:HI'I3Irrux crll4proB' alleroHa' MeraHa' 6zoronnepczeft <lprauuqecKux orxoAoB r4 pacrr4TejTb'orocbrpbr.

3 2' r4cr o'lrn^tcu 6uolrrac cbr AJrr n rrp a6orru rorrJlr4B a.
3 3' zlure nc u$wxaqux s orocuure3a M eroAaMr tizorexuoJrofr{rr.
34. llonyleurze 6aorasa.
35. Bzo(foronr43 r4 [oryqeur,re Bo.qopola.

]!. feonaraxno6r.ronorzg 
" 

ur.orro."" ne$re_ u yr"rre4o6rnv.
37 ' vAa;renve cepbr r.r3 ue$ru vr yurs. rlonrrrueurae uesreor4avu. BosAeiicrnueMrdKpoopraurr3MoB ua neSr:r, TopO, yronb.
3 8. flo4anneHne 6r.lor<opporruz neQrenrponoAoB.



39. Euonorr{qecKr,re MeroAbr Arrs perueHus,3aAaq oxpaHbr oKpyxaroqefi cpe4rr.
40. V'rac:rlte MI'IKpoopraHIr3MoB B Aecrpyxrlrau opranflqecKr,rx ocrarKoB B rroqBe (6enxon.

HyrJreprnoBbrx Kr,rcJror, noirr{caxapugon ra r.4.).
4 1 . o6esnpexr4Baur{e orxo.4oB 6rzorexnonornqecKrax ilpor{3BoAc,rB.
42. Cxeva 6uonorz.Iecxofi oqncrKr.r crorlHbrx Bon.
43. Euo4erp aqar\lrfl. rceuo6uou{KoB B orpyxerouefi cpe4e.
44, flonLrrlls o MilJIoorxoAHbIX u 6egorxo/IHbx rexuoJrorfirx. OcHoBHbre Meronbr r{

Ilpr{Hrlr4firannbHbre KoHcTpyKrlr{lr ycTaHoBOK.

45. BllopenaeAlrarlur r,r 6zonorraqecKas oqlrcrKa [pr4po.qH6x cpe.4.
46. Coglaru{e rexHoJloruit rlx BoccraHoBJreHrzf, oKpyx(aloqefi cpeAbr c t4crroJrb3ioBaHr{sM

f eHHoMoAr,r(f uquponauHrrx Mr{Kpo opraHr.rsMoB.
47. BnouoruqecKas uepepa6orKa rBepAbrx orxoAoB.
48. BzoaecrpyKrll{fl rIpI4poAHbIX LI crlHTerr.rqecKrrx fionr.rMepHbrx Marepr.{aJroB.


